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|. COAEP KAHUE YYEBHOTI'O IPEJAMETA «®PU3UKA»
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslii MeTos1 Mo3HaHUA U
METO/Ibl UCCIEIOBAaHUS (PUINUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3MUECKUX SBJICHUN U MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKON I€ATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit no ¢usuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOW TOYKH, €r0 NPOCKIMKM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHNE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaIbHONU TOYKU OT BPEMEHH U UX TPaUKH.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CrocoObI ucclief0BaHUs IBUKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMIKEHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHMUS CBOOOTHOTO MAJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHUS Tella MO OKPYXHOCTH C IOCTOSIHHOW [0 MOZIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTeNbHOCTH ['anmunes. HemHepruanbHble CHUCTEMBI OTCUETa (ONpENEIIECHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO MaJCHHUS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpauyeckod IMHPOTHL. J[BHKeHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONPOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Jasnenue. I'mapocrarnyeckoe aasienue. Cuna Apxumesa.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX HWIMHAPOB WIH IIAPOB Pa3HOM MacChl € OJAWMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHJI, BO3HUKAIOIIMX B PE3YIbTATE B3aNMOICUCTBUS TEIL.

N3mepenune mace no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUN.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BpPEMEHHM JBHKEHHS Opycka I0
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UMHOBOM 00pasiie, OT uX AehOpMaIIHH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 ULIMEHTOM TPEHHUSI.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonbl cOXpaneHusn é MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca MarepuanbHOW TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJTHOPOJHOTO Il1apa (BHYTpU M BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOHOM MaJICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YacTWI] BellecTBa. Monenn CTpoeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temnepatyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOTyYEeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

N3yyenue H30TEpMUYECKOro mpouecca (PEeKOMEHJOBAHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHUE napaMeTpsl. [Tapamerpol
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTuy OJHOATOMHOTO UJEAJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cuUCTeMbl 0Oe3  coBepuieHuss paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKOH TepMOAWHAMHUKW. BHyTpeHHsass »sHeprus. KomnmnuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumIe! nercTBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIM JBUTATENM, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTtuieckoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazoswvie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO apa. 3aBUCUMOCTb TeMIEpaTyphbl KUMIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumanusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO PaCIIUPEHUs TeJ (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUIBHBIMY TIEHKAMM.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, HHMAJIEKTPUKA W IOJYIPOBOJHHKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisd.  IIpoOueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOro NoJiA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH MIOTEHIINAJIOB (HampsHKEHMST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsiokenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3mepeHre cuibl TOKA U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIICHHS IPH OCTOSSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHUMAJIOB MEXAY MOJIIOCAMU UCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

YBenudeHue npejiesia u3MepeHus amnepMerpa (BoJabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTU MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHru4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pas3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHnne 3apsiaa OMHOBAIEHTHOTO UOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TNPOBEpPKA NPEIJIOKEHHBIX THUMNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, HUPPOBast 1abopaTOpusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKH «TEIJIOBOW» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAILIBL, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABUKCHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBasi TypOMHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa 7uHHMA  WMHAYKOMM ~ MarHATHOTO — IOJISL  [OJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
Ie€4Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJl PHU ABUKEHUU B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHrEe CaMOMHTYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sSIBICHUS] CAMOMHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKUE (3aKOH COXPAHEHMS] MEXaHUYEeCKOW »Hepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMITUTY/IaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOU KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenne HE3aBUCMMOCTHU TIeprojia MallbIX KOJeOaHul rpy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TeNa B X0/I¢ KoJieOaHH Ha ypyrom MmojABeECeE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue JIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyecknue yCTpPOMCTBA M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOGmromnieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH MPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaromiue JnuH3bl. ToHkas nuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMWEAUIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas peméTka. YCJIOBHE HaOII0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUSI OT BemlecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOJISIpU3AIUN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IuHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoGpazoBanusi  JlopeHiia.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonbl portorddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBbIE cBOMCTBa yacTull. Bonnel ae bpois. [Inuna BosHbL 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHu4eckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBJIEHUS  MOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOIUO] OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.



Bunpl cnexktpoB. CiekTp ypoBHEN SHEPTUU aToMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ACUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punoepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaguoakTHBHBIE HW30TONBI B MPUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [denenue u cuntes saep. SAnepusie peaktopsl. [Ipo6iaemsl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-TirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sepHBI  peakTop, TEPMOSICPHBIA peakTop, aTromMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoiieHns 6eTa-4acTuil aTFOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUN. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CreKTpaabHbIA KJacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PeukToBOE M3ITydeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUIOKEHUHN ISl OTIPEICIICHHS TTOJI0KCHHS HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX THUMNoTe3 (BbIOOp U3 padorT,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEpMOJUHAMUKAY», «DNEKTpoauHamMukay, «Konedanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUpPA, 3HAUYEHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3MUecKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpaA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, UPpPOBas 1adopaToOpusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKIMHA. [Ipu3Haku TOMOOUS TPEyroIHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
JIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHUE  OKPYKAIOLIEH  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3aJI€KHM MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3JIEKTPOIBUraTeb, pajgap, paauOIpPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



1. INTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHsS YydyeOHoro mnpeamera «Dusuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYarOIINXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIMPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:
e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;
e IPUHATUE TPAAUIIMOHHBIX  OOIIEUETIOBEUECKUX TIyMAHUCTUUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;
¢ TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEPECAX TPAXkKITAHCKOIO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIpaBJIE€HUMHM B 00pa3oBaTEIbHOU
OpraHu3aluy;
e YMEHHUE B3aUMOJICHCTBOBATH C COI[MAIbHBIMU UHCTUTYTAMU B COOTBETCTBUH
C UX (PYHKIMSIMU U HA3HAYCHUEM;
¢ TOTOBHOCTb K TYMaHUTapPHOU M BOJIOHTEPCKOU 1€ TENHHOCTH.
NATPUOTHYECKOT0 BOCTIMTAHMS:
e chOPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;
¢ [ICHHOCTHOE OTHOIIEHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
e C)OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO TTOBEACHMUS;
e CIIOCOOHOCTH OIICHWBATh CHUTYAIlUI0 W MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YYEHOTO;
e OCO3HAHHE JJUYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMBOIO OyIyIIero.
ICTETHYECKOI0 BOCIIUTAHMA:
¢3CTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYasg 3CTETUKY HAY4YHOIO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKeE.
TPYA0BOI0 BOCIIMTAHUS:
e IHTEPEC K Pa3IUYHbIM c(pepaM mpodecCHOHANBHOU NEATEbHOCTH, B TOM
YUCJ€ CBSI3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HAHHBIN BRIOOp Oyaymiel mpodeccun u peain30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIJIaHBI,
¢ TOTOBHOCTH M CITOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HH.
IKOJIOTHYECKOT0 BOCITUTAHUSA:
e cChOPMHUPOBAHHOCTH SKOJOTHYECKONH KYJIBTYPBI, OCO3HAHHE TJ00aIbHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;
o INIAHUPOBAHUE U OCYIIECTBJICHHE JCHCTBUU B OKpYKallIeW cpene Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;
e paCUIMPEHHE ONBITA ACATEIBHOCTH JKOJOTMYECKOM HaIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 0 (PU3HUKeE.
LHEeHHOCTH HAYYHOI0 MO3HAHHUS:
 c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;
¢ OCO3HAHHE IIEHHOCTH HAYYHOW [EATEIbHOCTH, TOTOBHOCTH B IPOIIECCE
U3y4eHUS (PU3UKHA OCYIIECTBISATh MPOCKTHYIO M HCCIIEI0BATEIBCKYIO
NEeATEeILHOCTh WHIUBUIYATBHO W B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jijornyeckue JaeicTBuA:
e CAMOCTOSITEILHO  (OPMYJIMPOBATH M aKTyaJu3UpoBaTh  IpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
e OIIPEIICIIATh LEJM JICSATEIbHOCTH, 3aJ1aBaTh MapaMEeTPbl M KPUTEPUU HUX
JIOCTHMKCHMUS;
e BBISIBJISITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PaCCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
e pa3zpabaThIBaTh IJIAH PEIICHUS MPOOJEMBbI C YUYETOM aHalM3a HUMEIOIINXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
e BHOCUTh KOPPEKTHBBI B  JICSTEIIHOCTh, OIEHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIESIM, OLICHUBATh PUCKH MOCIIECICTBUN NESATEIbHOCTH;
e KOOPJIMHUPOBATh U  BBHINIOJHATH PabOTy B  YCIOBUSX PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;
e Pa3BHBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KM3HCHHBIX ITPOOIICM.
ba3zoBble ucciaenoBarebCcKkue AeiCTBUA.
e BJIQJICTh HAYYHOW TEPMHHOJIOTUEW, KJIIOUEBBIMH MHOHSATUSIMU U METOIAAMHU
bu3nuecKoil HayKH;
e BJIaJICTh HaBBIKAMH Y4EOHO-UCCIIEA0BATEILCKON U MMPOSKTHOM JESITEIbHOCTH
B o0ylacTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY



MOMCKY METOJOB  pemeHus 3amad  (U3UYECKOro  COAepKaHwUs,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHUS;

eBJIAJIETh BHJAMH JI€ATEIBHOCTH MO IOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEPHIpETaLUU, MPEe0OPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsIX, B TOM YHCJIE€ MPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIacTU
buzukwy;

* BBISIBJISITh ITPUYHMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIU3UPOBATH 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHus, HaXOAUTh apPryMEHThl IS
JI0Ka3aTelIbcTBa CBOMX YTBEP)KICHMM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
penieHus;

e AHAJIM3UPOBATH TIOJIyYCHHBIE B XOJE€ pEIICHUA 3aJayd Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (HOpPMYIHpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BATEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YUYEHHUH (PU3UKH;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIN OIBIT;

eYMETh IMEPEHOCUTh 3HaHHUS MO (U3UKE B MPAKTUYECKYIO 00JaCTh
KU3HEIEATEIIbHOCTH;

e YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 001acTel;

e BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI U PEILEHUS;

e CTAaBUTh NPOOJIEMBI U 33]1a4H, TONMYCKAIOIIME aTbTEPHATUBHBIC PEILICHHUS.

Pabora c nundopmanueii:

e BJIQJICTh HaBBIKAMHU IOJIy4€HUs WH(OpMALUU (PU3HUECKOTO COJIEPIKaHUs U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHMI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(POPMAIUY;

¢ ICTIOJIB30BAaTh ~ CPEACTBA HMH(OPMALMOHHBIX W  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

e CO3/1aBaTh TEKCThl (PU3UUECKOrO COACPKAHMS B PA3NIUYHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMaIMM M UEJIeBOM ayAuTOpuH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
¢ OCYIIECTBJISITH OOLIEHWE Ha YpoKax (QU3UKK U BO BHE-YPOUHOH
NESTEIIbHOCTH;



e pacmo3HaBaTh NPEANOCHUIKM KOHGIMKTHBIX CHUTyalluii W CMAr4ath
KOH(JIUKTBI;

e Pa3BEPHYTO W JIOTUYHO M3Jararb CBOIO TOYKY 3PEHHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

e [IOHMMATh U MCIIOJIB30BATh IPEUMYLIECTBA KOMAHIHON U MHIAUBUIYAJIBHON
paboThI;

 BHIOMpATh TEMATUKY M METOJbI COBMECTHBIX JACUCTBUN C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

e [DUHMMATh LEIM COBMECTHOW JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATH IIJIaH
NEUCTBUMN, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

¢ OLICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXKJIOIO Y4YaCTHHUKAa KOMaHIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

elIpeJyiaraTb HOBBIE MPOEKTHI, OLEHUWBATh HJIEW C TO3ULHUH HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

¢ OCYILIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe yueOHbIe NeiiCTBHSA
Camoopranusauus:

¢ CAMOCTOATEIBHO OCYIIECTBIIATh MO3HABATEIbHYIO AESITENbHOCTh B 00JACTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

¢ CAMOCTOSITEILHO COCTABJISITH IJIAH PELIEHUS PAaCUETHBIX M KAaueCTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOH pabOThl ¢ YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

e paCIUPSTh PAMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JTUUHBIX MPEIOYTECHHI;

e ICTIATh OCO3HAHHBIA BBIOOP, ApryMEHTHpPOBAaThH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

e OLICHUBATh MPUOOPETEHHBII OIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W TIPOSBIICHUIO DSPYIUIIMA B 00JACTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e 1aBaTh OLIEHKY HOBBIM CHUTYallHlsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



eBIIAZICTh HABBIKAMH  TO3HABATENIbHON  pediekcun Kak  OCO3HAHMS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;
* HICII0JIB30BaTh NPUEMBI PEQUIEKCUH AJIs1 OLEHKU CUTYaluH, BEIOOpAa BEPHOIO
pelIeHus;
e YMETh OIICHUBATh PUCKA M CBOEBPEMEHHO MPUHUMATh PEIICHHUS MO UX
CHIDKEHHUIO;
e [PUHUMATh MOTUBBI U apryMEHTBl APYTUX @pPU aHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;
e IPUHUMAThH C€0s1, IOHUMAasi CBOM HEJOCTATKU U JIOCTOUHCTBA;
e IPUHUMATh MOTUBBI WU apPTyYMEHTHl APYTUX TpU aHAIM3E PE3yIbTaTOB
JeSITEIbHOCTH;
e IPU3HABATh CBOE MPABO U MPaBO JPYIUX Ha OLIMOKH.
B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CAMOCO3HAHHS, BKJIFOYAIOIIETO CIIOCOOHOCTD MOHUMATh cBOE

AMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAIMPABJICHUS Pa3BUTHSI COOCTBEHHOMU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE ITOBEJICHHE, CIIOCOOHOCTH aJalTHPOBATBhCSA K
AMOITMOHAJILHBIM H3MEHEHUSM M TPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIIUH, BKJIIOYAIOIIEH CTPEMIIEHUE K JTOCTHXKECHUIO LIEIU U
yCIexy, ONTUMHU3M, MHUIUATUBHOCTh, YMEHUE JCHCTBOBATh, UCXOAS W3
CBOMX BO3MOKHOCTEH;

eOMIIATHH, BKIIOYAIOMICH  CIIOCOOHOCTh IIOHMMAaTh  SMOIMOHAIIBHOE
COCTOSIHUE JPYTUX, YUYUTHIBATH €ro IMpU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

e COIIMAIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTpauMBaTh
OTHOIIEHUSI C JAPYTHUMH JIIOJIbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:



e IOHUMATh  POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
DKOJIOTUYECKOM, COIMANIbHOM M ATUYECKOM cdepax eAaTeIbHOCTH
YEJIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
NPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMUKHU, POJIb (DU3HMUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

e pa3JIMyaTh YCJIOBHS MPUMEHUMOCTH MOJIENIe (GU3MYECKUX TN U MPOIIECCOB
(sBeHUI): MHEpIMalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHE,
a0CoOJIIOTHO yTipyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAIITUYECKOTO) TeJa, UCaTbHBINA Ta3, TOUSUHBIN 3apsij, OJJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

epa3nuyYaTh YCIOBUSA (TpaHULIbl, 00JacTH) NPUMEHHUMOCTH (DPU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

e AHAIM3UPOBATh U OOBSICHATH MEXAHUYECKUE TMPOIECChl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amumes Uit CKOpPOCTHM M IepeMelieHus,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHbI COXPAHEHHS UMITYJIbCA U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI paBHOBECHS TBEPAOro Tena), MPU STOM HUCIOJIb30BATh
MaTeMaTH4YECKOE BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUs HUMIIYJIbCA U
MEXaHHYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIU3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCIOJb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHXKEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPOIECCaX), MPU 3TOM HCIMOJIb30BAThH



MaTeMaTUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

 AHAJIM3UPOBATH U OOBSICHATH AIEKTPUUCCKHUE SBJICHUS, UCIIOJIb3YSI OCHOBHBIE
MOJOKEHUSI M 3aKOHBI  JJICKTPOAMHAMHMKH  (3aKOH  COXpaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MMOTEHIIUAJIbHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TAKXK€ IMPAKTUYECKH BAXKHbIC COOTHOIICHUS: 3aKOHbI OMa i y4yacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xoyis—JIeHna,
npaBuia Kupxroda, 3akonsr Dapajes 1J1s 3JeKTpoJIn3a);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, MCIOJIb3YS BEIUYHUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, JaBJICHUE, TIOTCHIMAJIbHAs DHEPTUs, KUHETUYECKas
DHEPrusl, MEXaHWuyecKas SHeprus, padoTa CHIbI, HIEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CWjia TSHKECTH, CHJa YNPYTrOCTH, CUJa TPEHHS, MOIIHOCTb,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
sHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Teja, padoTa B TEPMOJIMHAMHKE, BHYTPEHHSISA
DHEPrusl HJCAIHPHOTO OJHOATOMHOTO Trasza, paboTa HJeaJbHOIO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrO TENMIoBOTO
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JICKTPUYECKOTO TOJIS,
HanpsHKEHHOCTh TI0JIE TOYEUHOTO 3apsija WIM 3apsDKEHHOro Iapa B
BaKyyM€ M B JMDJICKTPUKE, MOTEHIMAI DJIEKTPOCTATUYECKOTO TIOJI,
pa3HOCTh  MOTEHUMAJOB, JJEKTPOJBWXKYINAs CWiIa, Cula  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUWE Yy4dacTKa ILENU C MOCJIEAOBATEIbHBIM M
MapajuIeIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTHUS SIICKTPUUECKOTO MOJIS
KOHJICHCATOPa;

¢ OOBSACHATH OCOOCHHOCTH MPOTEKAHUST (PU3UYECKUX SBJICHUN: MEXaHUYECKOE
JIBUKEHHE, TETNIOBOE JBMKEHHUE YACTHI] BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpOyHOBCKOE  JBIKEHHE, JudPy3usi, ucnapeHue, KUIEHUE U
KOHJCHCAIIMS, IUIABJICHUE W  KPUCTAUIM3aIUs,  HaMpPaBJICHHOCTh
TeIUIoNnepeaayu, dJICKTPU3aLUsI T, SKBUMOTEHIIMAILHOCTh MOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHUKA;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHOM (PU3MYECKON BEJIUYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NIPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

 MPOBOJNTH KOCBEHHBIC M3MEpPEHUsS (U3MYECKUX BEIUYMH, TP OSTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e IPOBOJIUTh OMNBITHI MO MPOBEPKE MPEITI0KEHHON TUIOTE3bl: JIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

e COOMIOAATH MpaBuiia OE€30MACHOTO TPy/Aa MPU MPOBEICHUU HUCCIEIOBaHUM B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIICIOBATENIbCKOM M TPOEKTHOM JESITEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTrO 000pYAOBAHUS;

epe€lIaTh pACUETHBIC 3aJaYd C SBHO 3aJaHHOW M HESIBHO 3aJlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
bu3NUecKuX TEOpUd TPHU UCHOJB30BAaHUU MATEeMaTHUYECKUX METOJ/I0B
peLIeHUs 3a/1a4, POBOJUTh pACUYETHl HA OCHOBAHWU UMEIOIINXCS JaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYUEHHBIX PE3yJIbTATOB;

e pelIaTh KaU€CTBEHHBIE 3a/1auu, TPeOyIOue MPUMEHEHHUS 3HAHUHN U3 Pa3HBIX
paznenoB Kypca (U3WKM, a Tak)Ke WHTETpallMd 3HAHUM W3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

¢ ICTIONb30BATh ~TEOPETUYECKHE 3HAHUS N1  OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJAa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUNA O palluOHAIBHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;



e IPUMEHSATH pa3IMyHbIe CHOCOObI paboThl ¢ MHpopMaiuell (HU3NIEecKoro
COJEpKaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHHU3alllOHHBIE U [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX padoT;

epaboTaTh B TpYIIE C MCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHUE paCCMaTPUBAEMO MPOOIEMBI;

o IPOSIBIISATh MOTUBALIMIO K Oyaymnieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUArOIIMXCS YMEHHM:

e IOHUMAThH POJIb (PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTUUECKON, COIUATIbHOMN
U ATUYECKOUN cdepax esTeTbHOCTH YeJIOBEKa, POJib U MeCTO (U3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MIPOTHOCTUYECKON (PYHKIIMHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
¢dusnueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHUI O IPUPOJE;

e pa3IMYaTh YCIOBUS MPUMEHUMOCTU MOJesiel PU3NUECKUX TeJl U MPOLIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHE KOJeOaHMs, MaTEeMaTUYECKU MAasiTHUK, WACaTbHbBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

e pa3ivyaTh yYCIOBUS (TpaHULBl, O0JACTH) NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyH/IaMEHTAJIbHBIX 3aKOHOB M
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBICHITH DJIEKTPOMATHUTHBIC TPOIECCHl W SIBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

e AHAJIU3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOT'O YKCEN W HEPTUM B SIJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3Ysl BEIUYHUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO IMOJSl, MarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3aps]l AlIpa, SHEPTHUSI CBA3U S1pa;

e O0BSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUMU:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

e OTIPENICTISATh HAMNpaBJICHUE WHIYKIIMM MArHUTHOTO TMOJis MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

e CTPOUTH U300paKeHHe, CO3aBaeMOe TIOCKUM 3€pKaJiOM, TOHKOHW JTIMH30M, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUS, TEOPUHU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tell, DBOIIONNH 3BE3 M BeeneHHoM;

e IPOBOJNTH HCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEITUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHM, Jenarb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHs (U3NYECKUX BEIUYMH, MPH ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

¢ IPOBOJUTH OMBITHI TIO MPOBEPKE MPEATOKEHHON THIIOTE3bI: MIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

e OITUCHIBATH METO/IbI TTOTYICHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHHUIA,

e COOJIIO/IaTh MpaBujIa O€30MaCHOr0 TpyAa MPHU MPOBEJACHUU UCCICAOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh pACUETHBIE 3a7a4M C SBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
POBOJANUTH PAcUEThl HA OCHOBAaHMHM MMEIOIINXCS TAaHHBIX, aHAJHM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIolue MPUMEHEHUS 3HAHUN U3 pPa3HbIX
pasnmenoB Kypca (GU3MKH, a TaKKe WHTETpallid 3HAHUW W3 JPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

¢ ICMIOJIb30BATh TEOPETUYECKHE 3HAHUS [ OOBSCHEHHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DU3HKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
o01ecTBa;

e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMaruell (HU3NIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAINK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

e IPOSIBIISATD OpraHu3alMOHHBIE u MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

epaboTarh B TpyHIE€ C HCHOJHEHUEM PA3IHYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIbI, PALIMOHATIBLHO PACHIPENEITh A€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHANbHOU NEATENbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



I1l. TEMATUYECKOE INTAHUPOBAHUE

Ha n3yuenue ¢usuku (yriryOon€HHBIM ypOBEHB) HA YPOBHE CpelHero odmiero oopazoBanus orBoautcs 340 Jacos: B
10 ximacce — 170 vacoB (5 yacoB B Hefeno), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEIIO).

10 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jie/ioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIA METO/] IO3HAHUS ITPUPO/IbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
Hroro 1o pasneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JluHamuka 10 2
2.3 Crartuka TBEpIOTO Tena 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKMHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
nepexobl




Uroro mo pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYEeCcKoe moJie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24
4.3 Toku B pa3nuuHbIX cpenax 6
Htoro no paznemny 54
Pazznen 5. PUSHUYECKHUM TIPAKTUKYM
5.1 Ou3nyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
O06006111eH1e U3YYEHHOTO 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 16




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarnauTHO€ noJie 14 1
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KoneGaHus 10 1
2.2 DneKTpOMarHUTHbHIE KOJIEOaHUsI 15 1
23 MexaHuueckue U 3IeKTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Onrrka 25 1
Hroro no paszneny 60

Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOTHOBOH Ayain3m 15
4.2 ®duznka aTomMa 5 1
43 ®du3nKa aTOMHOTO Spa U dJIEMEHTAPHBIX 5

HacCTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Ou3nyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
71 MPEMETHOTO COJIEPYKAHUS U OIBITA 15
' NesITeIbHOCTH, IPUOOPETEHHOT O IPU
n3ydenuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
O0600111eHre U3YYEHHOTO 10
OBUIEE KOJIMUCTBO YACOB I10 ITPOI'PAMME 170 16







HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

dusnka — pyHAaMeHTaIbHas HayKa O
pupoje

Hay4nbiii MeTO/] TO3HAHUS U METOIBI
uccaeaoBaHus GU3NYECKUX SIBJICHUIN
DKCIIepUMEHT U Teopus B Ipoliecce
no3HaHus npuposl. Habmonenue n
OKCIIEPUMEHT B (PHU3HKE

https://resh.edu.ru/subject/lesson/5894/

Crnioco0rl n3mMepeHust GU3NYECKUX
BEJINYNH

AOCOII0THAS 1 OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX

BEJINYNH

MognenupoBanue B ¢pusuke. Poib n
MecTO (pU3UKU B POPMUPOBAHUU

COBPEMEHHOW HAYYHOU KapTUHBI MUpPa, B

MPAKTUYECKOU JIEATeTLHOCTH JIFOICH

Mexanunueckoe nBmxkenue. Cucrema
orcyeTa. OTHOCUTEIHLHOCTh
MEXaHHYECKOTOo JBIKeHus. [Ipsmas u
oOpaTHas 3a/1auu MEXaHUKH

Paanyc-BekTop MaTepHanbHON TOUKH,
€ro MPOEKLUU Ha OCU KOOPAHHAT.

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad474



https://resh.edu.ru/subject/lesson/5894/
https://m.edsoo.ru/ff0ad474

Tpaexkropus. I[lepemenienue. CKopocTsb.

Hx IIPOCKIMKU HAa OCH KOOpAWHAT

PaBHOMEpHOE IIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBYKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

10

11

12

CiioxeHne nepeMeeHnil 1 CKOPOCTEH.
Pewenne 3anau

HepaBHoMepHOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE.
[IpsiMonrHENHOE IBH>KEHHE C
MIOCTOSIHHBIM YCKOPEHUEM

I'paduyeckoe onucanue
MPSIMOJIUHEIHOTO JBUKEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad8d4

13

CBoOopaHoe majeHue. Y CKopeHue
CcBOOOIHOTO ITaACHU. 3aBUCUMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

14

15

16

JIBrokeHue Tena, OpOIIEHHOTO MO/
YTJIOM K TOPU30HTY

KpuBonunelinoe aBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocTtb. [lepuon n yacrora.
LlenTpOoCTpEMUTENBLHOE U TTOJTHOE
YCKOpEHHE

KonTponbHas pabota mo Teme
"Kuuemartuka"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ael76

bubmuoreka [JOK
https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

IIepBbiif 3ak0H HbroTOHA.
WHepunanpHble CUCTEMBI OTCUETA.

bubmuoreka [JOK

17 [Tpuniun otHocuTenbHoCTH [anumnes. https://m.edsoo.ru/ff0ae612
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuia. PaBHOIEHCTBYIOIIAs CHJIa. bubnmoreka [JOK
Bropoii 3akon Herotrona. Macca https://m.edsoo.ru/ff0ae72a
19 B3aumoneiictBue ten. Tperuii 3akoH bu6mmoreka [IOK
Herorona https://m.edsoo.ru/ff0ae982
20 [IpuHiun cynepnosunuu cui. Pemenue bubnuorexa [JOK
3a7a4 Ha MpUMEHEeHue 3aKkoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DOKBUBAJIICHTHOCTh IPABUTAIIMOHHON U bubnmorexa LHOK
. https://m.edsoo.ru/ff0aeca?
WHEPTHOIN Macchl
99 Cuia TSKeCTH U yCKOpeHHe CBOOOHOTO bubnnoreka [JOK
naJicHus https://m.edsoo.ru/ff0af044
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubnunorexa [JOK
KOCMHUYECKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/ff0af5f8
Kennepa
bu6mmoreka [JOK
24 Cuna ynpyrocth. 3ako I'yka. Bec renia https://m.edsoo.ru/ff0aeca?
Cuna tpenus. [Ipupoaa u BUIBI CUIT
25 TpeHI/IHI.) I[BI/I)KCIfI/Iep B I}Z(H;[KO?TI/I H Ta3e C bubmnorexa [IOK
. https://m.edsoo.ru/ff0af738
Y4€TOM CHUJIbI COIIPOTUBIICHHUS CPEbI
26 Hasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena
97 AOGCOJIFOTHO TBEPJIOE TEJIO. bu6mmoreka [JOK

HOCTyHaTeJ'II)HOe H BpalllaTCJIbHOC

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afe36

ABHUIKCHUC TBCPAOTI'O TCIIa

28

29

30

MOMEHT CuJIbl OTHOCUTEIBHO OCH
BpaieHus. [1meyo cuibl

CnoxxeHue Cuil, IPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VYcnoBust paBHOBECUSI TBEPAOTO Tea.
Bunsl paBHOBecus

Pemenue 3agau

bubmuorexa [JOK
https://m.edsoo.ru/ff0b02b4

31

32

33

KonTponbhas padota no teme
"Munamuka. CtaTvka TBeporo Tena"

I/IMHYJ'IBC MaTepHaHLHOﬁ TOYKH,
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. L[eHTp
MacCC CUCTEMbI MAaTCPUAJIbHBIX TOYCK.
TeopeMa O JIBUIKCHHU LICHTPA MAaCC

I/IMHYJ'ILC CUJIbl 1 U'BMCHCHUEC UMITYJIbCa

Tena. 3aKkoH COXpPAHCHUS UMITYJIbCA.
PeakTtuBHOE ABHKEHHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0b07fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b07fa

34

MoMeHT uMIysibca MaTepHAIBHON
Touku. [IpencraBienne o coxpaHeHUn
MOMEHTa UMITYJIbCA B LICHTPAIBHBIX
MIOJIAX

35

Pemenue 3agau

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb096¢c

36

Pabora cuiiel Ha MaJIOM M Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe
Mpe/icTaBJIeHHe PabOThI CUITHI.
MOIIHOCTh CHIIBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb0a84

37

Kunernueckas sneprus. Teopema 06

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

W3MCHEHUN KHHETHYSCKOM SHECPTUn
MaTCpHaJILHOﬁ TOYKH

https://m.edsoo.ru/ff0b0c32

38

39

40

41

[ToTeHnmanpHble U HENOTEHIUAIIBHBIE
cuisl. [lorennuansHas 3ueprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tperps kocMuueckast ckopocTbs. CBs3b
pabOoThI HEMOTEHIMATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

Yupyrue u Heynpyriue CTOIKHOBEHHS.
VYpasuenue bepuymiu 11s uneanbHON
JKUIKOCTH

KonTponbnas pabota mo Teme "3aKOHBI
COXpaHEHUs B MeXaHUKe"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

https://resh.edu.ru/subject/lesson/5896/

42

PazBuTue npeacraBieHuii 0 npupoie
Ter1oTel. OcHoBHBIE NoJ0XkeHusT MKT.
Huddysus. bpoyHoBckoe nBUXKEHME

https://resh.edu.ru/subject/lesson/4722/

43

44

45

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEPJIBIX TeJ. XapaKTep JBUKECHUS U
B3aMMOJICHCTBHSI YaCTHUI] BEIECTBA
Macca 1 pa3mepbl MOJIEKYJT (AaTOMOB).
KonnyectBo Bemectsa. [locTosiHHas
ABorazipo

Temneparypa. TemioBoe paBHOBECHE.
[Tkana [enscus

https://resh.edu.ru/subject/lesson/3731/

https://resh.edu.ru/subject/lesson/5898/

46
47

Pemrenue 3agau

NneannHbiii ra3. 'a30BbIe 3aKOHBI



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://resh.edu.ru/subject/lesson/5896/
https://resh.edu.ru/subject/lesson/4722/
https://resh.edu.ru/subject/lesson/3731/
https://resh.edu.ru/subject/lesson/5898/

48

VYpasHenue MeHneneena-Kianelpona.
Pemrenue 3amau

https://resh.edu.ru/subject/lesson/6292/

49

50

AOGcomoTHas Temiieparypa. 3aKoH
JanpToHa

N3onpoueccs! B M1€aIbHOM rase ¢
IIOCTOSIHHBIM KOJINYECTBOM BEIIECTBA

51

I'paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEpMa, H30X0Pa,
nzobapa

52

OcHoBHoe ypaBHeHne MKT

https://resh.edu.ru/subject/lesson/5898/

53

54

55

56

Pemenue 3agau

CBsi3b a0COMIOTHON TeMIepaTyphbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpeHEeW KMHETUYECKON YHEpruen

MOCTYHATCIBbHOI'O TCIIJIOBOT'O ABUKCHUS

€€ 4acTuil

O0001IeHEe ¥ cUCcTeEMaTH3alus 3HaAHUI
o teme "OcHoBel MKT"

Kontponbnas padota o Teme "OCHOBBI

MKT"

57

TepmoaunamMuueckas cuctema. 3agaHue

BHEIIHUX ycnoBui 1uist T/ cucreMsl.
BremHne u BHyTpeHHUE TapaMeTpPBI.
[Tapametps! T/] cuctemsl Kak cpeaHue
3HAYEHMS BEJIMYUH, OIIUCBIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://resh.edu.ru/subject/lesson/5897/

58

HyneBoe Hauano TepMOAMHAMUKH.



https://resh.edu.ru/subject/lesson/6292/
https://resh.edu.ru/subject/lesson/5898/
https://resh.edu.ru/subject/lesson/5897/

CamonpounsBoipHas penakcanus T/]
CUCTEMBI K TEIIOBOMY PAaBHOBECHIO

59

60

61

Mopeinb uieanbHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TOU MOJEIH

VYpaBuenue MenpeneeBa-Knanelipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUU

Bripaxkenue nist BHyTpeHHEH sHepruu
OJIHOATOMHOTO HJICAIbHOTO Ta3a.
KBazucratuueckue u HecTaTUYECKUE
MIPOLIECCHI

62

OnemeHTapHas paboTa B
TepMOIUHaMUKe. Bprurcienue paboTsl
1o rpaduky nporecca Ha PV-nuarpamMme

63

Termonepenayda kak crnoco0d U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUs pabOThI

64

65

66

KoHnBeknysi, TernionpoBoAHOCTD,
U3Iy4eHUe

KomngectBo Temorel. TemnoéMKOCTb
Tena. Y IeapHas U MOJIsIpHas
TEIIO0EMKOCTH BelllecTBa. Y AelIbHAas
TEIUIOTa CropaHus TOIUIMBA

Pacuér xonnyecTBa TEIIOTHI IPU
TemIoneperaye

67

68

[TonsTue 06 annabaTHOM TpoIIEcCe.
[IepBblit 3aKOH TEPMOAMHAMUKH

KomuuecTBo TennoTs u pa60Ta KakKk

https://resh.edu.ru/subject/lesson/4723/



https://resh.edu.ru/subject/lesson/4723/

Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUn
T cucteMsl

BTopoli 3ak0H TEpMOJIMHAMUKY JJIsI
PAaBHOBECHBIX M HEPABHOBECHBIX

69
npoueccoB. HeoOpaTumMocTs IpUpOIHBIX
MPOLIECCOB

20 [TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH. https://resh.edu.ru/subject/lesson/3763/
KIIJQ

71 MaxkcumanbsHoe 3Hauenue KITJI. Iuxn
Kapno

72 Pemenue 3agau
DKOJIOTHYECKUE aCIIeKThI

73 HCIIOIB30BaHMU TEIJIOBBIX JIBUTATEIIEH.
TeroBoe 3arpA3HEHUE OKPYKAOLIEH
Cpenbl

74 Pemenue 3amau
O06o001IeHre B cucTeMaTH3anys 3HAaHUH

75 o Teme "Tepmonunamuka. TerioBbie
MaIrHb"

76 KonTponbHas padota no teme
"TepmoanHamuka. TernioBble MaITUHBI"
[Tapoobpasosarnne i KoRACHCANNMA. https://resh.edu.ru/subject/lesson/4740/

177 Ucnapenue u kunenue. Y ieiabHas
TeII0Ta MapooOpa3o0BaHUS
Haceimmennsie 1 HEHACHITIICHHBIE TTAPHI.

78 KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH

" JaBJICHUA HACBIMICHHOI'O IIapa OT
TEMIICPATYPhI, UX HE3aBUCUMOCTD OT



https://resh.edu.ru/subject/lesson/3763/
https://resh.edu.ru/subject/lesson/4740/

00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhI KUTICHUS OT
JIaBJICHUS B KHKOCTH

Brnaxxnocts Bo3myxa. AGCONIOTHAS U

7 OTHOCHUTEIbHAS BIAXKHOCTb

80 Pemenue 3amau
TBépnoe Teno. Kpucrammueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB
[naBneHue n KpUCTAIUIU3ALIMSL.

82 VY nenpHas TEII0Ta TIIABICHUS.
CyOmumarust
Jlebopmaruu TBEPAOTO TEA.

83 Pactsoxenue u cxxarue. Casur. Moayib
HOwura. Ilpenen ynpyrux nedopmanuit
TenoBoe paciIMpeHne KUIKOCTEN 1

84 TBEPABIX T€J. AHTAPMOHHU3M TETUIOBBIX
KoJe0aHuil 4acTuIl BEIIeCTBa

85 [IpeoOpa3oBanue sHEPrUM B Pa3z0oBbIX
nepexonax

86 YpaBHEHHE TEIJIOBOTO OamaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanunnsipueie siBnenus. Jlapnenue noa
HCKPUBJICHHON TOBEPXHOCTHIO
xuakoctu. Popmyia Jlamnaca

89 O060011eHre U cucTeMaTu3alus 3HaHU!

1o Teme "ArperatHpie COCTOSIHHS




BeniecTBa. PazoBble nepexoab”

90

91

92

KontposnbHas pabora no reme
"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
®da3oBbIe nIepexoab"

DnexTpuszaius Tea U e€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa
aNeKTpudecKux 3apaaoB. [IpoBogHuky,
JTUAJICKTPUKU U TTOJTYITPOBOTHUKHI
DIeMEHTapHBIN 3JEKTPUUYECKUM 3apsii.
3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsaa

https://resh.edu.ru/subject/lesson/6293/

93

B3anmopeincreue 3apanos. Touednsie
3apsanbl. 3akoH Kynona

94

95

Pemenue 3agau

Onektpuueckoe none. Ero neiicteue Ha
JJIEKTPUUECKUE 3apsAabl

96

Hanpsik€HHOCTD 37€KTPUYECKOTO MOJIs.
[IpoGuelii 3apsn. Jlunun
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.
OnHOPOIHOE DIIEKTPUYECKOE TI0TIE

https://resh.edu.ru/subject/lesson/5899/

97

TloTeHIMAILHOCTD
AJIEKTPOCTATHYECKOTrO noJid. PazHOCTh
MOTEHIMAIOB U HANPSKEHUE

98

99

IloTenumnanbpHast OHEPTU: 3apsjia B
QJICKTPOCTATHUYCCKOM IT0JIC. IToTennman
QJICKTPOCTATUYCCKOI'O MOJIA

CBs3b HaHpﬂ)KéHHOCTI/I TOJIsT U pa3HOCTHU
MMOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOT'O



https://resh.edu.ru/subject/lesson/6293/
https://resh.edu.ru/subject/lesson/5899/

I10JI4

[Ipunnmn cynepno3unuu

100 .
INEKTPUUYECKUX TTOJICH

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsHKEHHOM chepsl
[Tosie paBHOMEPHO 3apsIKEHHOTO IO

103 00BEMy miapa. [lone paBHOMEpHO
3apsHKCHHON OECKOHEYHOU TIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATUIECKOM
nosie. YCIOBUE PAaBHOBECHS 3apsiIOB

105 JIMBIIEKTPUKH | TTOTYIIPOBOTHUKH B
ANEKTPOCTATHYECKOM I10JIC
Kornercarop. BHCKTpoerIKOCTB https://resh.edu.ru/subject/lesson/3753/

106 KOHJICHCATOPAa. DICKTPOEMKOCTh
IJIOCKOTO KOHICHCATOpa

107 [TapannensHoe coenUHEHNE
KOHJICHCAaTOPOB

108 [TocnenoBarenbHOE COCTMHEHNE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Pemenue 3amau

111 JIBrokeHue 3apsiKEHHOW YacCTHUIIbI B
OJTHOPOJTHOM 3JIESKTPHYECKOM TI0JIe

112 Pemenue 3amau

113 O06o001enre 1 cucTeMaTru3aIus 3HaHUA

o Teme "DieKTpuueckoe moie"



https://resh.edu.ru/subject/lesson/3753/

Konrponsnas pabora o reme

114 \
DJieKTpuyeckoe mnojue"
Cua Toka. [ToctossHHBIN TOK. Y ClIOBUS
115 CYILIECTBOBAHUS MIOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA
116 Hcrounuku Toka. Hampsoxenue u 3/1C
117 3akon OMa it y4acTKa LETH. https://resh.edu.ru/subject/lesson/5901/
DIEKTPUUECKOE COMTPOTUBIICHHE
3aBUCUMOCTD COIIPOTUBIICHUS
118 OJIHOPOJIHOTO TTPOBOJIHUKA OT €0 JITTUHBI
Y TUJIOIA/U TIOTIEPEYHOTO CEUCHUSI
119 Y aenbHOE CONPOTUBIICHNE BEIIECTBRA.
Pemenue 3agau
120 [TocnenoBarenbHOE, MapAIIEIBLHOE, https://resh.edu.ru/subject/lesson/5901/
CMEIIaHHOE COETMHEHNE TTPOBOIHUKOB
121 Pacuér pa3BeTBIEHHBIX JIEKTPUICCKIX
uenei. [IpaBuna Kupxroda
122 Pemenue 3amau
123 Pabota >nekTpuueckoro Toka. 3akoH https://resh.edu.ru/subject/lesson/4741/
Jxoyna —Jlenua
124 Pemenue 3amau
MOoIIHOCTb IMEKTPUUECKOTO TOKA.
125 TenmoBas MOIIHOCTB, BhIIEIsIEMas Ha
pe3ucrope
126 Pemenue 3amay
127 O/1C 1 BHyTpeHHEE CONPOTUBIICHHE https://resh.edu.ru/subject/lesson/5900/
HMCTOYHUKA TOKA
128 3akon OMa 115 OJTHOM (3aMKHYTOM )



https://resh.edu.ru/subject/lesson/5901/
https://resh.edu.ru/subject/lesson/5901/
https://resh.edu.ru/subject/lesson/4741/
https://resh.edu.ru/subject/lesson/5900/

BJIEKTPUYECKON LIETTH

129 Pemenue 3amau 1
130 MOoOIHOCT, UCTOYHHKA TOKA 1
131 KopoTtkoe 3ambikanue 1
132 KonneHcarop B nienu moCTOSSTHHOTO TOKa 1
133 Pemenue 3amgau 1
134 Pertennie 3agau mo treMme "IlocTOSHHBIH 1
AJIEKTPUYECKUM TOK"
135 Pemenue 3agau o teme "lIlocTosHHBIN 1
AIEKTPUUYECKUN TOK"
136 Pertennie 3agau mo treMe "IlocTOSIHHBIN 1
AIEKTPUIECKUN TOK"
O00011IeHrEe ¥ CUCTEMATH3aIMs 3SHAHUH
137 110 TeMe "[1oCTOSHHBIN 2IEKTPUUECKU 1
TOK"
138 Kontponbhas paboTa mo teme 1
"TIoCTOSHHBIN PIEKTPUUECKUI TOK"
OneKTpuyeckas IpOBOINMOCTE
p p . https://resh.edu.ru/subject/lesson/3775/
139 Pa3IMYHBIX BEHIECTB. DIIEKTPHUECKUI 1
TOK B MeTayiax. CBepXIpOBOIUMOCTD
DNEKTPUYECKUH TOK B paCTBOpax U
p p p https://resh.edu.ru/subject/lesson/6295/
140 pacruiaBax 3J€KTPOJIUTOB. 3aKOHbI 1
®Dapazes 11 AIEKTPOIU3a
. https://resh.edu.ru/subject/lesson/3787/
141 DnexTpuuecKuil ToK B razax. [lmazma 1
142 DNEeKTPUUECKU TOK B BAaKyyMe. 1

BakyymHbie npu6opsl



https://resh.edu.ru/subject/lesson/3775/
https://resh.edu.ru/subject/lesson/6295/
https://resh.edu.ru/subject/lesson/3787/

143

DNEeKTPUUYECKHUI TOK B
TIOJTYTIPOBOTHUKAX

https://resh.edu.ru/subject/lesson/6294/

144

145

[TomynpoBOTHUKOBBIE TPUOOPEI 1

DU3NYECKUN TPAKTUKYM I10 TEME

"M3MepeHue cuiibl TOKa U HAPSKEHUS B

L[ENU MOCTOSIHHOT'O TOKa MPU MOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX

M3MEPUTENBHBIX TPUOOPOB" WIIN 1
"3HaKOMCTBO C IU(POBOIA

nabopatopueii o ¢pusuke. [Ipumeps

M3MepeHus: PU3NIECKUX BEITHIUH MPH

MTOMOIIY KOMITbIOTEPHBIX JAaTYUKOB"

146

Pu3NYeCKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKECHUS
C LEJBIO ONPEICIICHUSI MTHOBEHHOMN
ckopoctH"

147

Pu3nUeCKUil IPAKTUKYM 110 TEME

"N3mepenue yCKOpeHusl Ipu

MPSIMOJTMHEHOM PaBHOYCKOPEHHOM

NBIMDKEHHUH 110 HAKJIOHHOM IIOCKOCTH" 1
unu "HccnenoBanue 3aBUCUMOCTH TTyTH

OT BPEMEHHU MPU PAaBHOYCKOPEHHOM

NBIOKeHUN"

148

@u3nYeCKUil IPAKTUKYM IO TEME
"N3mepeHue ycKOpeHHsl CBOOOTHOTO
najgeHus" wim "M3yuenue nBuKeHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

149

@u3HYECKU NPAKTUKYM IO TEME
"M3y4yeHue IBM>KEHUA TeJla 1Mo



https://resh.edu.ru/subject/lesson/6294/

150

151

OKPY>KHOCTH C MOCTOSIHHOM IO MOJTYJTIO
ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIIeHHs
KOHHMYECKOTO MasiTHUKA OT €ro
napameTpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MmepeHue paBHOJACHCTBYIOIIEH CHITBI
MIpH IBIKEHUH OpYyCKa MO HaKJIOHHOU
mwrockoctu" uin "IIpoBepka runoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKa 1o HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Ou3nyecKkuil MPakTUKYM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nepopmanuun” win "HU3ydenue
JIBHOKEHUSI CHCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON depe3 IETKUi
O10K"

152

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue ko3 puirienTa TpeHus no
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3apucumoct Frp(N)" min
"HccnenoBanue IBMKEHUS OpycKa 1o
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
K03 HUIIMEHTOM TpeHHs" WIn
"N3y4yeHne qBUKEHUS Ipy3a Ha Baly C
TpeHueM"




153

154

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue yciaoBU paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHIITEHHOB U PaCcy€T CUJl ynpyroctu"
niu "M3ydyeHne ycToiuuBOCTH TBEPAOTO
TEJa, UMEIOLIETO IO OIOPhI"

du3nuecKuil MPakTUKYM 110 TeEMe
"U3mepeHue umnyibca Tesa mno
TOopMO3HOMY IyTH" Uiy "M3mepenue
CHJIBI TSTH, CKOPOCTHU MOJIENH
3IEKTPOMOOUJISE U MOIIIHOCTH CHIIBI
Taru" win "CpaBHEHUE U3MEHEHUSI
HMITYJIbCA TEJIA C UMITYJIBCOM CHJIBI" MU
"UccnenoBanue COXpaHEHUs UMITYJIbCa
IIPY YIPYTOM B3aUMOAEUCTBUH" WM
"N3MepeHne KHHETHYECKON YHEPTUH
Teja 110 TOPMO3HOMY ITyTH"

155

156

@uU3NYECKU NPAKTUKYM I10 TEME
"N3y4eHne n30TepMUUECKOT0 IIpoLecca
(peKOMEHI0BaHO HUCIOIb30BAHNE
udpoBoit 1adopaTopun)"” wiu
"N3y4eHne n30X0pHOTo mporuecca” uin
"N3yuenune n3o6apHoro mnpouecca’ uim
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkocT"
nnmu "HccnenoBanue npoiecca
OCTBIBAHMS BEUIECTBA" WIH




"UccnenoBanue aquadbaTHoro mporecca”
unu "M3ydeHne B3auMOCBSI3U SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
HcnapeHus KUJIKOCTEN" niun
"U3mepeHue yaenbHOM TeIOThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB" WU
"N3mepenue abCoOIIOTHOMN BIaKHOCTU
BO3J/lyXa U OIIEHKa MacChl IapoB B
nomenieHuun". U3mepenue

KO3 pHUIHEHTA TOBEPXHOCTHOTO
HATSDKEHUS

158

159

Pu3HYECKUl IPAKTUKYM 110 TEME
"HaGmtoenne mpeBpalieHust SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B YIHEPTIHIO
u3iydeHus ceeroaunoaa’ wiu "M3ydyenue
IIPOTEKAaHUs TOKA B LIETIH, COAEpIKaIeH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHUUAIIOB (HAIPSKEHUS)
IIPU NOCJIEJ0BATEILHOM COEIMHEHUN
KOHJIEHCaTOpOB"

Pu3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" NN
"N3mepeHue yaenbHOTro CONTPOTUBIIECHUS
npoBoaaukoB" unu "VccienoBanue




3aBUCUMOCTH CWJIbI TOKA OT HAINPSKEHUS
JUIA JJaMObl HakaJIuBaHus"

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmronenue amekTponusa’ win
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
160 nona" nwim "MccnenoBanue 3aBUCUMOCTH
COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

161 " "
o teMe "Kunemaruka

162 O0600611eHre U crucTeMaTu3alus 3HaHu!
o Teme "Jlunamuka"

163 O060061eHre u cucTeMaTu3alus 3HaHu!
o reMe "CraTtuka TBepAoro rena”
PesepBubIiil ypok. O6006111eHIE 1

164 CHCTEMAaTH3aINsI 3HAaHUH T10 TeEME
"3aKOHBI COXpAaHEHUS B MEXaHUKE"
O060011eHre U cUcTeMaTU3alns 3HaHUN

165 1o TeMe "OCHOBBI
MOJICKYJIIPHO-KUHETUUECKOU Teoprn"
O06o011eHne 1 cucTeMaTu3aIys 3HaHuH

166 o reMe "Tepmoaunamuka. Tennossie

MaIIHBL"
O00011eHUE U CUCTEMATU3ALINS 3HAHUM

167 110 TeMe "ArperaTHble COCTOSTHUS
BeniectBa. PazoBble nepexoab”

168 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN




1o Teme "DiekTpuueckoe mnoie"

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH

169 1o Teme "IIoCTOSHHBIN SIeKTPUIECKUN 1
TOK"
170 O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
1o Teme "TOoKM B pa3iuyuHbIX cpenax"
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME




11 KJIACC

KoanuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoka Bcero Kontpoaeneie — IpakTiieckue o0pa3oBaTe/bHbIe Pecypchl
padoThI padoTshI
B3anmMozencTere ocTosIHHBIX
1 MarHMTOB U IIPOBOJIHUKOB C TOKOM. 1
MarunutHoe nosue. ['unoreza Ammnepa
BekTop MarHuTHOW MHAYKIIHH.
2 [TpuHIMI Cyneprno3uuiu MarHUTHBIX 1
nosnei. JInHuY MarHUTHOM MHIYKIHHA
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
4 Cuiia Amriepa, e€ HamnpaBJICHHE U 1 https://resh.edu.ru/subject/lesson/3806/
MOJ1YJIb
5 Pemenue 3anau 1
6 [Ipumenenue 3akoHa Amnepa. 1 https://resh.edu.ru/subject/lesson/5902/
DneKTpou3MepHUTeIbHbIE TPUOOPHI
Cuna Jlopenua, e€ HanpaBiieHUE U
; MOAYJb. JIBHKEHUE 3apsSKEHHON 1
YacTULIbI B OJHOPOJJHOM MarHUTHOM
oJie
8 Pemrenne 3amau
9 Pa6ota cubl Jlopenna
10 Pemenne 3amay
MarauTtHoe 1ose B BELIECTBE.
11 deppoMarHeTuky, napa- u 1

JUaMaroC€TukKu



https://resh.edu.ru/subject/lesson/3806/
https://resh.edu.ru/subject/lesson/5902/

OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.

12 [IpumeHnenne GpeppoMarHeTHKOB

13 Pemenue 3anau mo Teme "MarauTHoe
noje"

14 Pemrenue 3agad mo reMe "MarauTtHoe
mojie"

15 j;;;ﬁﬁ;;nﬁiii ?(M;erlili);}:);arHHTHoﬁ https://resh.edu.ru/subject/lesson/4908/
WHIYKIHH

16 OC uaayKnuu

17 3aKOH 3JEKTPOMarHUTHOW UHIYKIIHH
®apanes

18 Buxpesoe anekrpuueckoe mnosie. Toku
dyko

19 OJIC uHAYKINH B ABUKYIIAXCS
MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuiio Jlenna
NuaykrusHocTs. Katymika

22 WHJYKTUBHOCTHU B LIETIA TOCTOSIHHOTO
TOKa

93 SAsnenue camonnaykuu. IC https://resh.edu.ru/subject/lesson/5905/
CaMOWHYKIIHH

24 DHeprusi MAarHUTHOTO TIOJIST KaTYIITKU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

25 Pemenue 3amau

26 O06o0menne 1 cucTeMaTH3aIns 3HAHUI

1o Teme "DieKTpoauHaMHKa"



https://resh.edu.ru/subject/lesson/4908/
https://resh.edu.ru/subject/lesson/5905/

KonrponsHas pabora o reme

27 "OnexkrpoaguHamMuka"
08 Konebarensnas cucrema. CBOOOJHBIE https://resh.edu.ru/subject/lesson/4907/
kosiebOanus. ['apmMoHnYeckue KoeOaHus
29 Kunemarnyeckoe u AMHAMUYECKOE
OIMCaHue KOoJeOaTeIbHbIX JBUKCHUM
DHepreTudeckoe onucanue. BeiBos
JUHAMHYECKOTO OMUCAHUS
30 rapMOHHMYECKHUX KOJIeOaHUHN U3 UX
SHEPreTHYECKOr0 U KHHEMATHUYECKOTO
OTHCAHUSA
31 Awmmuntyna u ¢a3za xonedaHuit
[Tepuon u wactora konebanuid. [lepuon
MaJIbIX CBOOOTHBIX KOJICOAHUI
32 MareMatuueckoro mastHuka. [lepuos Bubmorexa ITOK
. https://m.edsoo.ru/ff0b1858
CBOOO/IHBIX KOJIEOaHU TIPY>KMHHOTO
MasiTHUKA
33 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b1858
34 ABTOKOIIE0aHUS
35 Pemenwue 3amau
Ypok-koHpepeHnus "MexaHndeckue
36 KoJie0aHUs B MY3bIKAIbHBIX
MHCTpyMEHTax"
37 O06001enre u cucTeMaTr3aIs 3HaHUI
o TeMe "MexaHunueckue Konebanus"
38 DneKTpOMarHuTHBIE KOJICOaHUsI. https://resh.edu.ru/subject/lesson/5903/

KonebaTtenbHbIil KOHTYD



https://resh.edu.ru/subject/lesson/4907/
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://resh.edu.ru/subject/lesson/5903/

39

®opmyna Tomcona. CBsI3b aMILTUTY bl
3apsijia KOHJIeHCaTopa ¢ aMIUIUTYAO0N
CHJIBI TOKA B KOJ1e0aTeIbHOM KOHTYpE

40

41

42

3aKOH COXpaHEHUs SHEPTUHU B
U/ICILHOM K0J1e0aTeIbHOM KOHTYpe

3aTyxaromue JIeKTPOMarHuTHhIC
KoJieOaHus1. BeIHyK/IeHHbBIE
AJIEKTPOMarHUTHBIC KOJIeOaHuUs

[Tepemennsbiii Tok. Pesuctop u
KOH/JIEHCATOP B LIENH NEPEMEHHOIO TOKA

https://resh.edu.ru/subject/lesson/4909/

43

KaTYIHKa HHIAYKTUBHOCTHU B LCTIN
IIEPEMECHHOT'O TOKA

https://resh.edu.ru/subject/lesson/5904/

44

45

3akoH OMa Jy1s SJIEKTPUYECKOM 1enu
MEPEMEHHOTO TOKa

MomHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U IeHCTBYIOLIEE
3HAQUYE€HHE CUJIbI TOKA U HAIIPSKEHUS

46
47

48

Pe3oHaHC B aeKkTpUUecKOil nenu
Pemntenue 3agau

Nneansubiif Tpancdopmatop.
[IpousBocTBO, Iepenava u
noTpedieHne EKTPUIECKONH IHEPTHH

49

DKOJOTHYeCKHe PUCKU TPU
MIPOU3BOJICTBE ANEKTPOIHEPIUH.
KynbTypa ncnosnp3oBanus
NEKTPOIHEPTHH B TOBCEAHEBHOMN
KU3HU

50

Pemrenue 3agau



https://resh.edu.ru/subject/lesson/4909/
https://resh.edu.ru/subject/lesson/5904/

o1

Pemenue 3agau

O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUI

52 1o Teme "DJIeKTpOMarHuTHbIE
Kosebanus"
MexaHU4YeCKHUEe BOJTHBI. bubnmoreka [JOK
53
XapakTepUCTUKNA MEXAHUYECKUX BOJIH https://m.edsoo.ru/ffOb21fe
54 CBolicTBa MEXaHUYECKUX BOJIH
55 3ByK. XapaKTEpUCTUKH 3ByKa
56 Wudpassyk u ynprpassyk. LllymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl
S7 Pemenne 3anau
58 OneKTpOMarHuTHbIE BOJIHBL. M3nydeHue bubnnorexa [HOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOb2abe
DHeprus MeKTPOMarHuTHBIX BOJIH. bubnnoreka [JOK
59 .
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0b31d0
[Ikana 351eKTpOMarHUTHHIX BOJIH.
60 [TpuMeHeHne HIIeKTPOMArHUTHBIX BOJTH
B TEXHUKE U OBITY
[TpuHIUIBI PaAMOCBSA3U U TEIEBUICHHUS.
61 Paguonoxanus. DIeKTpOMAarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEN cpeabl
62 KonrtponsHas pabora no teme
"Konebanus 1 BOJTHBI"
63 Caert. 3aKOH MPSIMOJIMHEHHOTO https://resh.edu.ru/subject/lesson/4914/
pacnpocTpaHEeHHs CBETa
Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA
64 MIPSIMOJIMHENHOTO PaclpoCTpaHEHMSI

CBCTa



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b31d0
https://resh.edu.ru/subject/lesson/4914/

Otpaxenue ceera. [lnockoe 3epkaio.

65
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEelb
66 npenomienus. [lonHoe BHyTpeHHEE
oTrpaxxeHue. IIpenenpHbIi yroi oJHoro
BHYTPEHHET0 OTPaKEHUS
Pemenue 3agau Ha npuMeHEeHUE
67 3aKOHOB OTPAKEHUS U MPETOMIICHUS
cBeTa
68 Xon nydeit B mpusme. Jlucnepcus csera. https://resh.edu.ru/subject/lesson/3818/
CrnoxxHbIid cocTaB Oenoro cera. L{Bet
69 JInu3pl. @OKyCHOE PaCCTOSHUE U https://resh.edu.ru/subject/lesson/3843/
ONITUYECKAs CHJIA JIMH3BI
70 [TocTpoenne n3o0paxeHuil B TMH3aX U https://resh.edu.ru/subject/lesson/3843/
UX CUCTeMaX. YBEINYCHUE JINH3BI
Pemienue 3a1a4 Ha MOCTpoeHUE
71 1300pakeHU, TOTy4aeMBbIX C
MTOMOIIIBIO JIMH3
72 ['a3 xak onTuyeckas cucrema
Pemenne 3amau. IIpenenst
73 MPUMEHUMOCTH T€OMETPHIECKOM
OIITHKH
74 CKOpOCTb CBETa U METO/IbI €€
W3MEpEHUs
75 Hucnepcus cBera bubmmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
76 Wnurepdepenius creta https://resh.edu.ru/subject/lesson/5906/



https://resh.edu.ru/subject/lesson/3818/
https://resh.edu.ru/subject/lesson/3843/
https://resh.edu.ru/subject/lesson/3843/
https://m.edsoo.ru/ff0c0f4c
https://resh.edu.ru/subject/lesson/5906/

KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77 HaOII0ICHUSI MAKCUMYMOB U
MUHHMYMOB
78 Pemenue 3amau
79 [Tpumenenne uHTEpHEpEeHINN
80 Tudpakuus cpeta https://resh.edu.ru/subject/lesson/3866/
81 Hudpakimonnas pemeéTka. Y cioBue
HaOJII0ICHNS TJIABHBIX MAKCHMYMOB
82 Pewenue 3amau
83 [TonepedHOCTH CBETOBBIX BOJIH. https://resh.edu.ru/subject/lesson/3853/
[Tonspusanus ceera
84 Pemenue 3anau
85 CBeToBBIE ABJICHUS B IPUPOJIE
86 O0o001IeHNE U cucTeMaTU3alys 3HaHUN
o Teme "Onrtuka”
87 KonrponsHas pabota no reme
«Onruka»
I'panuIbl TPUMEHUMOCTH KJIACCUYECKOM
88 MeXaHUKHU. 3aKOHBI 3JICKTPOTUHAMUKH U
MPUHIUI OTHOCUTEIBHOCTH
89 [TocTynatel cienuanbHON TEOPUU https://resh.edu.ru/subject/lesson/5907/
OTHOCHUTENIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
90 uHTepBai. [IpeoGpazoBanus Jlopenua.

VY cnoBue NpUYNHHOCTH.
OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH.



https://resh.edu.ru/subject/lesson/3866/
https://resh.edu.ru/subject/lesson/3853/
https://resh.edu.ru/subject/lesson/5907/

3ameJieHre BpeMEHH U COKpaIleHHE
JUINHBI

DHeprus U UMIYJIbC PEISITUBUCTCKON

91
YaCTHIIBI
CBs13b Macchl € 3HEpPTruen U UMIYJIbCOM
92 PENATUBUCTCKON YaCTUIIBI. DHEPTHS
MTOKOSI
93 PaBHOBecHOE TEIIOBOE U3ITyUCHUE
94 3akoH cMenieHus Buna
95 I'unoreza M. I1nanka o kBaHTax.
DOTOHBI
96 DHeprust 1 UMITYJIbC POTOHA
97 ®oroaddext. OnbiTe A. I'. CTonerona. https://resh.edu.ru/subject/lesson/4917/
3akoHsbl hoTordexTa
VYpaBHeHue DiHIITEHA IS
98 ¢doroapdexra. "Kpacnas rpanuna”
doroaddexra
99 Hasnenue ceera. Onwitel [1. H. https://resh.edu.ru/subject/lesson/3878/
JleOeneBa
100 BoiHOBEIE CBOMCTBA YaCTHII
Bounnbl ne bpoiind. [[nmuHa BosHBI 1€
101 Bpoiinst u pa3mepsl o6sacTu
TIOKAJTU3AIAH IBUKYIIEHCS YaCTHIIBI
102 KopnyckynspHo-BOTHOBOH Ayain3m
103 Judpaxius 37eKTPOHOB HAa KpUCTaIax
Crneuunguka u3mMepeHuit B MUKPOMUDPE.
104 CooTHo1tIeHUs HEOTIpeACTIEHHOCTEN

I'eitzenbepra



https://resh.edu.ru/subject/lesson/4917/
https://resh.edu.ru/subject/lesson/3878/

105

Pemenue rpaduyeckux 3amau

106

107

Pemenue pacuéTHpIX 33124

Konrponsnas pabora no remam:
"OcnoBel CTO", "KopmnyckyJisipHo-
BOJIHOBOM J1yanu3m"

108

OMnBITHI 1O UCCIIEAOBAHUIO CTPOCHUS
aroma. [TmanerapHast Mosieb aToma
Pezepdopna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c12a8

109

110

[TocTtynater bopa

Bunsl cnektpoB. CriekTp ypoBHE#
SHEPTUU aToMa BOJ0OpPO/Ia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cl144c

111

112

113

CrnoHTaHHOE U BBIHY)XXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyxnonnas monens sigpa ['elizenoepra-
WBanenko. 3apsii 1 MacCOBOE YUCIIO
sapa. M3oTonsl. PagnoaktuBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1672

114

3aKoH paJiMOaKTUBHOTO pacnajia.
CBolicTBa HOHU3UPYIOIIETO U3JTy4EHUSI.
Bmmsguane PAaAOAKTUBHOCTH HA KUBBIC
opranusmsl. Jlozumerpus

115

DHeprus CBA31 HYKJIOHOB B SIIpeE.
Anepurie cunbl. Jlegekt Macchl sapa.

S nepublie peakuuu. AnepHble peakTOPHI.

[IpoGnems! ympaBiseMoro
TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHS
SIEPHOMN SHEPrETUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cl18ac



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

116

117

118

Mertoabl perucTpanuy U UCCIe10BaHUS
AJIEMEHTAPHBIX YaCTHII.
dyHIaMEHTAIbHBIE B3aUMOJEHCTBUS.
baproHbl, ME30HBI U JICOTOHBI.
[IpencraBnenue o CrangapTHOI
Mozenu. KBapk-TiirooHHast MOJIeb
aJpOHOB

®usuka 3a npeaenamu CTaHIapTHOU
moaenu. TémHasg maTepust U TEMHAS
sHeprus. EnuncTBo pusndeckoit
KapTUHBI MUpa

OTansl Pa3sBUTHUA aCTPOHOMUHU.
3HaueHue ACTPOHOMUHU

https://resh.edu.ru/subject/lesson/3900/

119

[TpruMeHUMOCTH 3aKOHOB (PU3UKH IS
00BSICHEHUS TPUPOJIbI KOCMHUUECKHUX
00BbeKTOB. MeTOIbl aCTPOHOMUYECKHIX
HCCIeIOBaHU M

120

121

122

123

CoBpeMeHHbIE ONITUYECKUE TEJIECKOTIbI,
paanoTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMUS

Bun 3Bé3anoro He6a. Co3Be3ausi, spKue
3Bé3JII)I, IIJTAaHETHI, UX BUIUMOC
JIBIKCHUE

Conneunas cucrema. CoJHIIe.
ConHeyHast aKTUBHOCTh. MCTOYHHMK
sHeprun CoJiHLA U 3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.

Jnarpamma "creKTpajabHbIM KJlacc —
CBETUMOCTB"

https://resh.edu.ru/subject/lesson/3918/



https://resh.edu.ru/subject/lesson/3900/
https://resh.edu.ru/subject/lesson/3918/

124

3B€3I[BI IJIaBHOM II0CIEA0BATEILHOCTU

125

126

127

BuyTtpennee crpoenue 3BE3.
CoBpeMeHHbIE NPEACTABIECHUS O
MIPOUCXOXKACHUU | 3BoJtoIK CoHIA U
3BE3/. OTanbl )KU3HU 3BE3]

Muneunsbiit [1yte — Hama ["anakTuka.
Tumnsl ranaktuk. YEpHbIE ABIPHI B siApax
TaJIAKTUK

Bcenennas. Pacmiupenue Beenennoid.

3akon Xab6mna. Teopus bomibiioro
B3pbIBa. PETMKTOBOE H3ITyUeHHE

https://resh.edu.ru/subject/lesson/4935/

https://resh.edu.ru/subject/lesson/4937/

128

MacmrabHast cTpykTypa BeeneHHoii.
Meraranaktuka

129

130

131

Hepeménnsie npobdieMbl acTpOHOMUHT

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnegoBaHue MAarHUTHOTO TTOJIST
MMOCTOSIHHBIX MarHUTOB' WJIH
"WUccnenoBanue CBOMCTB
(dheppoMarueTukoB" UIU
"UccnemoBanue NeiCTBUS OCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa unu
"N3y4yeHne 3aBUCUMOCTH CUJIBI AMIiepa
ot cuitbl Toka" uim "OnpeneneHue
MarHMTHON MHIYKIIUU Ha OCHOBE
u3MepeHus cuiibl Ammepa"

132

Du3nYeCKUil IPAKTUKYM 110 TEME



https://resh.edu.ru/subject/lesson/4935/
https://resh.edu.ru/subject/lesson/4937/

"WUccnenoBaHue sSIBICHUS
3JIEKTPOMArHUTHON MHIYKIMH'" WIIH
"OnpeneseHue HHIYKIIMA BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHHS
camounaykiuu'" uin "Coopka Moieau
3JIEKTPOMArHUTHOTO TeHepaTopa"

134

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOHBIX
KOJ1e0aHU HUTSIHOTO U IPY>KUHHOT'O
MasATHUKOB"

135

136

@uU3NYECKUN IPAKTUKYM 110 TEME
"[Ipeobpa3oBaHme YHEPTUU B
MPYXUHHOM MasiTHUKE"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro Toka
yepes MOCIIe0BATEIbHO COeIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucrop"”
unmu "UccnenoBanue paboThI
HCTOYHUKOB CBETA B LI€TIH IEPEMEHHOTO
ToKa"

137

138

Pu3nYeCcKUil IPAKTUKYM IO TEME
"N3yueHne napameTpoB 3ByKOBOU
BOJIHBI"

Pu3NYECKUl IPAKTUKYM 110 TEME
"U3mepenune mokaszarens MpeoMIIeHUs
crexna" win "llonydenue nso0pakeHus
B CUCTEME M3 IUIOCKOTO 3epKajla U




JTAH3E"

139

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCMMOCTU
(OKYCHOT'O PAaCCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUIKUX JIMH3)" Win
"N3mepenne pOKyCHOTO pacCTOSIHUSA
paccenBarOIUX JUH3"

140

141

142

143

144

@uU3NYECKU IPAKTUKYM 110 TEME
"HabOmonenue nudpakmomu,
uHTEpPEPEHIINH U TOISIPU3aIH cBeTa"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"OnpeneneHue UMNyJabca U SHEPTUU
PEIATUBHCTCKHUX YaCTHIL (T10
dotorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T10J1e)"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe ucclienoBanus Gporordpdexra"
nnu "MccienoBadue 3aBUCUMOCTH CHJIBI
TOKa 4epe3 CBETOJINO0/I OT HaIpsHKeHUs"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue ciekTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHNE
noctostHHOW Punbepra"

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paIuoakTUBHOTO (poHa
C UCIOJIb30BAaHUEM J03UMETpa" UIIn
"N3yueHune moraomeHuns: 6eTa-4yacTuil
AITIOMUHHUEM "




145

@uU3NYECKU IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JISl OTIPEICIICHHS
[IOJIOXKEHHUS HEOSCHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro Moymapus u
sipkue 3BE371b1" win "HabmrogeHus B
teneckorn JIyHbl, miiaHeT, TyMaHHOCTEH
U 3BE3QHBIX CKOIUICHUN"

146

O06o001IeHre U CUCTEMAaTH3alUsl 3HAHHH.
Ponb pusuku u actpoHOMUY B
9KOHOMHYCSCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U 3THYECKOi chepax
JIeSITETbHOCTH YeJIOBEKA

147

O06001eHre U cucTeMaTU3alus 3HaHUH.
Ponb 1 MecTo pU3HKHM U aCTPOHOMUH B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA

148

O06o011ieHre 1 cucTeMaTH3aIysl 3HaHui.
Ponb usmnueckoit Teopun B
(hopMHpPOBAHNY TIPE/ICTABICHUH O
(bu3nyecKoil KapTUHE MUpPaA, MECTO
(bu3nyecKoil KapTUHBI MUpa B 00I1IEM
Psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTaBICHUNA O IPUPO/IE

149

150

O000I1IIeHNE U CUCTEMATHU3AIlNS 3HAHUH
o teme "Kuaemartnka"

O0001IeHYE ¥ cUcTeEMaTU3alus 3HAHUI




o teme "Kunematuka"

151

152

O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUI
o Teme "Jlunamuka"

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH
no teme "CraTuka TBEp0TO Tena'"

153

O000111eHIE U CUCTEMATH3AaLU 3HAHUI
110 TeMe "3aKOHbI COXPaHEHHUS B
MmexaHuke"

154

155

156

O06o01IeHre ¥ cHCTeMaTU3alus 3HAHUH
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YecKoi Teopun"

O00011IeHrEe ¥ cucTeMaTh3alus 3HaHUi
o Teme "Tepmonunamuka. TernoBbie
ManHae"

O00011IeHE ¥ cUcTeEMaTU3alus 3HAHUI

1o Teme "ArperatHble COCTOSIHHS
BenectBa. PazoBble epexoas”

157

O0001IeHre 1 cUCTeEMaTH3alus 3HAHUI
o Teme "DiekTpuueckoe moie"

158

159

160

O06001eHre U cucTeMaTu3alys 3HaHU!
1o TeMe "[1oCTOSHHBIN 27eKTpUUecKuit

"

TOK
O0o001IeHNEe U CHCTEMAaTH3allns] 3HAHUI
1o TeMe "Toku B pa3iInyHbIX cpeaax”
O0001IeHre ¥ cucTeMaTH3anys 3SHAHUH
o TeMme "MaruuTtHoe 1noJje"

161

O0001IeHre 1 cucTeMaTH3alus 3HaHUH
o TeMe "DIIeKTpOMarHuTHast




UHIyKUIUs"

O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUI

162 . \ 1
o TeMe "MexaHudeckue KojacOanus"
O0001IeHrEe 1 cucTeMaTU3alus 3HaAHUI

163 o TemMe "DIIeKTPOMarHuTHHIE 1
Konebanus"

. O00011IeHNE ¥ CUCTEMATH3aLIHUs

164 3HaHHUH 1o TeMe "MexaHnuecKue U 1
3JIEKTPOMATrHUTHBIE BOJIHBI"

165 O00011eHrEe U CHCTEMATH3AlMs] 3HAHUI 1
o teMme "Ontuka"

O00011IeHrEe U CUCTEMATH3aIMs 3SHAHUH

166 | " 1
o Teme "OcHoBel CTO
O06o0011IeHrEe U CHCTEMATH3AlMs] 3HAHUI

167 1o TeMe "KopnyckyaspHO-BOJIHOBOU 1
ayanusm"

168 O06o001IeHre B cucTeMaTH3anys 3HAaHUH 1
o teme "®us3nka aroma"

O06o001IeHre U cUCTEeMaTHU3allnsl 3HAHUI

169 o Teme "®u3nKa aTOMHOTO SApa U 1
3JI€MEHTapHBIX YaCTUIL"

170 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 1
1o teme "DyeMeHTHI acTpopu3uKn"

OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME










