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IlosicHuTENAbLHAS 3aIUCKA

[Tporpamma 1o ¢u3uke Ha YpOBHE CpedHero obmero odpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KCHMM M TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM
nporpammel, npenactaBieHHbIXx B @T'OC COO, denepanbHoOl paboueil mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHbIX OPraHU3aUIX
Poccuiickoit @enepanyu, peaanu3yrouMX OCHOBHbIE 00pa30oBaTelIbHbIE TPOrPAMMBI.

MecTo yueOHOr0 npeamMera B y4eO0HOM IIaHe

Ha uzyuenue ¢usuku (yrmyOia€HHBIN ypOBEHB) Ha YPOBHE CpeIHEro o0ero oopazoBaHus
orBoauTcs 340 gacos: B 10 kmacce — 170 yacoB (5 gacoB B Heaeno), B 11 kmacce — 170 gacos (5
4acoB B HEJIEITIO).

B3aumocBs3b ¢ NporpaMMoii BOCHUTAHUS

Hcnonp3oBaHue BOCHHUTATEIBHBIX BO3MOXKHOCTEH COIEp)KAaHMUS Y4eOHOro IpeameTa
«Du3nkay st GOPMHUPOBAHUS y OOYUYAIOMIMXCS TPAJAWLMOHHBIX JTYXOBHO-HPaBCTBEHHBIX M
COI[MOKYJBTYPHBIX I[€HHOCTEl depe3 mMoOAOOp COOTBETCTBYIOIIMX 3ajad s pEUIeHHUs,
npoOJIEMHBIX CUTYaIUil 17151 00CYX/I€HUS B KJIacce.

Br160op u cnonb30BaHUE HA ypPOKaX METO/I0B, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIINX:

e BOCMHTATEIbHOE BO3JACHCTBHE HA JUYHOCTH B COOTBETCTBHHM C BOCIUTATEIbHBIM
UJIeaJIoM, IIEJIbIO U 3aJJa4aMH BOCITUTAHUS;

e [IpHUBJICUEHHE BHUMAHUS 00y4aroOlMXcsl K [IEHHOCTHOMY acHeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUM, OpPraHU3AIMI0 MX paldOThl C MOJy4aeMoW Ha YPOKE COIMAabHO 3HAYMMOMN
uHpopManueil — WHUIUUPOBAHHE €€ OOCYXKJEHHS, BBICKA3bIBAHUS O0Y4aIOIUMUCS
CBOEr'0 MHEHUS 110 €€ IOBO/Y, BRIPaOOTKU CBOEr0 K HEM OTHOLIEHMUS;

e JIEMOHCTPALMIO OOYYAIOIIMMCS MPUMEPOB OTBETCTBEHHOT'O, TPaKIAHCKOTO MOBEICHHUS,
IPOSIBJICHUS YEJOBEKOIOOMS M J100pOCepaeuHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIUX
TEKCTOB JUIsl YTEHHs, 3a/1a4 JUIS peUIeHMs], TPOOJIEMHBIX CUTyalul A oOCYXJeHUs B
KJ1acce,

¢ T[PUMEHECHHE Ha YpPOKaX HWHTEPAKTHUBHBIX (opM paboThl ¢ 00yYarOUMMHUCS:
UHTEJVIEKTYyaIIbHBIX UT'P, CTUMYJIMPYIOIINX [T03HABATEIbHYIO MOTHBALIMIO O0YUYaIOLINXCS;
JUCKYCCUH, KOTOpbIE NAIOT OOYYarOLUIMMCS BO3MOXKHOCTh NPUOOPECTH ONBIT BEIEHUS
KOHCTPYKTHBHOI'O JMAaJiora; IpyHmoBOd pabOThl MM paboOThl B IMapax, KOTOpbIE ydar
o0yyaronmxcs KOMaHAHOH paboTe ¥ B3aUMOICHCTBHUIO C APYTUMHU 00YyUarOMIUMUCS;

® UHULMHUPOBAHHWE U MOAJEPKKY MCCIEN0BATENbCKONW NEATEIbHOCTH OO0ydYaroluxcsi B
paMKax peajn3aluy UMU HHIUBUAYAIBHBIX U TPYIIIOBBIX UCCIIEI0BATENBCKUX TPOEKTOB,
YTO JJacT 00yYarolyMcs BO3MOKHOCTh IPHOOPECTH HABBIK CaMOCTOSITEJIbHOTO PELIEHUs
TEOPETUUYECKOIl MPOoOIeMbl, HaBbIK T'eHepUpOBaHUS U O0GOPMIICHUS COOCTBEHHBIX HIEH,
HaBBbIK YBaXUTEJIBHOTO OTHOIIEHUS K YYXKUM UAEsIM, 0QOPMIICHHBIM B paboTax APYyrux
UCCIIeIoBaTeNeH, HABbIK nyOJIMYHOT O BBICTYIICHUS nepen ayJUTOPHEH,
apryMeHTUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKU 3PEHUS.

Copep:kanue y4eOHOI0 nmpeamera
10 knace

Pa3znen 1. HayuHblii MeTO/ IO3HAHUS NPUPOABI.

dusuka — ¢yHIaMeHTalnbHas Hayka o mpupone. HayuHblif MeTon MO3HAHUS U METOJBI
UCCIIEZIOBAHUS (PU3HUECKUX SIBJICHUM.

OKCIepUMeHT U TeopHsl B Ipoliecce Mo3HaHus npuponabl. HaGmonenne u sKcrepuMeHT B
¢busnke.

CrnocoObl m3MepeHust (pU3MUECKUX BEIMYHMH (aHAJIOrOBBIE M HH(POBBIE N3MEPUTEIbHBIC
IpUOOPBI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTy u3MepeHuit pru3nueckux BeIUuuH (a0COMOTHAS M OTHOCUTEIbHAS).
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MogenupoBanre (GU3NYECKUX SBICHUI U MPOIECCOB (MaTepHaibHas TOYKa, aOCOIIOTHO
TBEPAOE TEIO, UJI€abHAs KUIKOCTh, UJCATbHBIN Ta3, TOUeUHBIN 3apsa). [ umoreza. dusnveckuit
3aKOH, I'PAHULBI €r0 MIPUMEHUMOCTU. DPU3nYecKas TEOpHsl.

Pome u mecto ¢usuku B (QOpMHUPOBAHMU COBPEMEHHOM HAY4YHOH KapTHHBI MHpa, B
MPAKTAYECKON e TEIBLHOCTHU JIFOJICH.

Yuenuueckuit s3xcnepumenm, nadopamopmusvie pabomot, npaKmuKym.

W3mepenne cuibl TOKa M HaNpsHKEHUsT B LEMU IOCTOSHHOIO TOKa MpPH MOMOIIU
AHAJIOTOBBIX M MU (POBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HaKOMCTBO ¢ Lu(poBoi nabopaTopueil mo ¢usuke. [Ipumepsl u3mepeHust GU3NIECKUX
BEJIMYMH MPU MTOMOILIY KOMIBIOTEPHBIX TaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemaruka. Mexanudeckoe aBuxeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrokeHns. CucreMa OTCuéTa.

[Tpsmas u oOpaTHas 3a1a4u MEXaHUKU.

Panuyc-BeKTOp MaTepuanabHOM TOYKH, €ro MPOEKIUU HAa OCH CHCTEMbl KOOpPJMHAT.
Tpaekropus.

[lepemernienne, CKOpOCTh (CpemHsIA CKOPOCTh, MIHOBEHHAasi CKOPOCTh) W YCKOpPEHHUE
MATEpUAIbHOM TOYKH, UX MPOEKLUHUH HA OCH CUCTEMBbI KoopAauHaT. CloKEHUE MEepEMELIEHUN U
CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOIMHEHHOE ABUXKEHUE. 3aBUCUMOCTh KOOPJMHAT,
CKOpPOCTH, YCKOPEHHS U MyTH MAaTEPUAJILHON TOYKU OT BPEMEHHU U UX I'paduku.

CBobonHoe maneHue. YCKOpeHHe CBOOOMHOro mnanaeHus. J[BumkeHue Tena, OpOIICHHOTO
O] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHSI MATEPUAIBHON TOUKH
OT BPEMEHHU U UX I'pauKu.

KpuBonuneitnoe asuxeHue. JB>keHne MaTepuagsbHOM TOYKH IO OKPYKHOCTHU. YTJIOBas U
TUHeWHas ckopocThk. [lepmon u uacrorta oOpareHusi. LleHTpocTpemuTensHoe (HOpMaibHOE),
KacaTelibHOE (TaHT€HLUAIIbHOE) U MOJHOE YCKOPEHUE MaTeprUabHOM TOUKH.

TexHuueckue yCTPOWCTBA M TEXHOJIOIMYECKHE MPOLIECCHI: CIUJIOMETD, JBUKECHHE
CHapSIOB, IIEMTHBIE, MIecTepEHYATHIC U PEMEHHBIC MTepeaadn, CKOPOCTHBIC TH(THI.
Jlemoncmpayuu.

Mopnenb cucTeMbl 0TCYETA, UIUTIOCTPALlUs] KHHEMATUUECKUX XapaKTePUCTUK JIBUKEHUS.

CriocoObI MCCIIeIOBAHUS ABUKCHHIA.

Nnnroctpanus npeaenbHOro nepexoaa u i3MEPEHNe MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue TBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenne neuxeHus Tena, OpoIeHHOro Mo YIIoM K TOPU30HTY U TOPHU30HTAIIBHO.

HamnpaBnenue ckopocTH npu JBUKEHHUH 110 OKPYKHOCTH.

[IpeobGpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEW, TPAaEKTOPUH, CKOPOCTEW JBUKEHUS OJHOIO M TOrO k€ TeJla B PA3HbBIX
CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, rabopamopmsvie pabomul, NPAKMUKYM.

N3yuyeHune HepaBHOMEPHOIO JBUKEHHUS C LIEIBIO ONPEIESIEHNs MTHOBEHHOM CKOPOCTH .

W3mepeHne yCKOpeHHMs MpU MOPSIMOJUHEHHOM pPaBHOYCKOPEHHOM JIBUXKEHUH IO
HAaKJIOHHOW INIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHU NTPY PAaBHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHusi cBOOOIHOTO MajeHus (PEKOMEHJ0BAHO MCIOIb30BaHUE IIU(PPOBOH
nabopaTopun).

W3ydenue ABMKEHUS Tena, OPOIIEHHOTO rOpU30HTaIbHO. [IpoBepka TUIOTE3Bl O MPSAMOM
MPONOPLUHOHAIBHON 3aBUCUMOCTH MEXIY JAJbHOCTBIO MTOJIETA U HAYAJIBHOM CKOPOCTHIO TEa.

N3yuenne nBukeHUs Teaa MO0 OKPY>KHOCTH C MMOCTOSIHHOM MO MOJIYJTIIO CKOPOCTBIO.



HccrnenoBanue 3aBUCHMOCTH TepHoAa OOpallleHuss KOHUYECKOrO MasTHHKA OT €ro
I1apaMeTpoB.

Tema 2. Junammuka. IlepBwiii 3axkoH HproToHa. MHepruanbHble CUCTEMBI OTCUETA.
[Mpunuun otHocutenbHocTH [amunes. HeunepuumanbHble cucTteMbl OTcuéra (OIpeneseHue,
TIPUMEPHI).

Macca Tena. Cuna. [IpyHIIMD Cyneprio3uuu CHil.

Bropoii 3akoH HproToHA 17151 MaTepruabHONW TOUYKH.

Tpernii 3axkoH HproTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIECHTHOCTh TPABUTAIIMOHHON M MHEPTHON MACCHI.

Cuna TsKecTH. 3aBUCMMOCTb YCKOPEHHMs] CBOOOJHOrO TaJAeHHUS OT BBICOTHI Hal
MIOBEPXHOCThIO TJIAHETHl U OT reorpauueckoil MmHUpoThl. J[BH)KeHHME HEOECHBIX TEl U HX
cryTHUKOB. 3akoHbl Kenepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBrxyIierocs ¢ ycKOpeHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuina TpeHUs CKOJBXKEHHMS U CUJa TPEHUs I1OKOS.
Koaddunment tpenus. Cuia cCONpoTUBICHHS MPU IBWKEHUHU Tela B JKUIKOCTU UJM rase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTI'O IBUIKEHUS.

JaBnenue. 'mapoctatnyeckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpONCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: IMOAIINUITHUKH, JBHKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

Habmonenne qBrKeHMs Tell B MHEPIUAIbHBIX U HEMHEPIUATbHBIX CUCTEMaX OTCUETA.

[IpyHIUIT OTHOCUTEIBHOCTH.

KaueHne nByX LMIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCUTEIBHO HEMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHeHUE paBHOIEHCTBYIOIIECH MPUIIOKEHHBIX K TEIIy CUJI C ITPOU3BEIEHUEM MACCHI TEIa
Ha €ro YCKOPEHUE B HHEPLMAIbHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJAECUCTBUS TEIL

N3mepeHne Macc o B3auMO/IEN CTBHIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NoabEME U MaJCHUH.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUCHUS U CKOJIbKEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomaoi, nPaKmuKym.

N3mepeHne paBHOAEHCTBYIOIIEN CHII ITPU JBUKEHUHU OpyCKa IO HaKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHHU JBIKEHHS Opycka [0 HaKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PAacCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IPYXUHE M PE3UHOBOM
oOpasiie, oT ux AedopmaIiu.

N3yuenue NBUKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTbIO, IEPEKUH YTOU depe3 JIErKHil OJI0K.

W3mepenne kodduiimenta TpeHHs MO BEIMYUHE YTIOBOro K03 (UIMeHTa 3aBUCUMOCTH
Frp(N).

HccrnenoBanune OBMKEHHS Opycka TIO HAaKIOHHOM TIJIOCKOCTH C IEpeMEHHBIM
K03 (hpUIIEHTOM TpEHUSI.

N3ydyeHne 1BMKEHUSA Tpy3a Ha Baly C TPEHUEM.

Tema 3. Craruka TBEépaoro rteaa. AOcomotHo TBEpmoe Teno. I[locrynmarenbHoe u
BpallaTeJIbHOE ABUKEHUE TBEPAOro Teaa. MOMEHT CHIIbI OTHOCUTENBHO OCH BpaiieHus. [liedo
cuiibl. Clo’keHHe CuJl, MPUII0KEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeNA.

VYcroitunBoe, HeycTounBOE, Oe3pa3InyHOEe pABHOBECHE.



TexHuyeckne ycTpOHCTBA M TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEWH, CTPOUTENBHBIN

KpaH, peméryaTble KOHCTPYKLHH.
Jlemoncmpayuu.

VYcnoBus paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomaoi, nPaKmuKym.

Hccnenosanue ycioBUM paBHOBECUS TBEPIOIO TeJa, UMEIOIIETO OCh BPALLCHUS.

KoHcTpynpoBaHne KpOHIITEWHOB U pacd€T CUJI yIIPYTOCTH.

N3ydyenne ycTONYMBOCTH TBEPIOIO TENA, UMEKOIIET0 IUIOUAlb OMOPBHI.

Tema 4. 3axoHbl COXpaHEeHUA 6 MEeXAHUKE.

NMiynbc mMaTepHalbHOM TOYKM, CUCTEMBl MATEPUANIBHBIX TOYEK. LIeHTp Macc cucremsl
MaTepHaJbHBIX TOYEK. Teopema 0 ABMKEHUH LIEHTPA Macc.

HMItynbC CHIIbI M1 U3MEHEHUE UMITYJIbCa Tela.

3aKOH COXPaHEHHUs UMITYJIbCa.

PeakTuBHOE IBHXKEHHUE.

MoMeHT wuMmmynbca MaTepuaabHOW TOYKU. [IpencTaBiieHMe O COXpaHEHHHM MOMEHTa
VMITYJIbCA B LICHTPAJIBHBIX MOJIAX.

PaGora cuibl Ha MajgoM M Ha KOHEYHOM IepeMelieHuH. ['paduueckoe npencraBieHHe
paboThI CHIIBIL.

MOIIHOCTb CUJIBL.

Kunernueckast sHeprusi MarepuaibHOd Touku. Teopema 00 M3MEHEHUM KHHETHYECKOH
SHEPrUM MaTEPUAIIbHONW TOUKH.

IToreHumanbHble ¥ HenmoTeHIMaNbHble cuibl. [loreHnnanbHas sHeprus. [loreHnnanpHas
SHeprus ynpyro nedopMmupoBaHHON npykuHbl. [loTeHumanbHas SHEPrus Tejla B OAHOPOJHOM
rpaBUTAllMOHHOM mnoJie. [loTeHnmanbHas sHeprus Tena B IPaBUTALMOHHOM II0JIE OAHOPOJHOIO
1apa (BHYTpH U BHe 11apa). Bropas kocMuueckast CKOpocTb. TpeTbs KOcMUUECKasi CKOPOCTb.

CBsi3p pabOTBHI HEMOTEHLMAIBHBIX CHJI C U3MEHEHHMEM MEXaHMUYECKOM SHEPruu CHCTEMBI
TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEpruu.

Ynupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHnue bepHymum i uaeanbHOM >KMIKOCTH KaK CJIEJCTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKOM SHEPrUu.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE INPOLECCHI: IBHKEHUE DPAKET, BOIOMET,
KONEp, NPY>KUHHBII HUCTOJIET, THPOCKON, PUIypHOE KaTaHUE HA KOHbKaX.

Jlemoncmpayuu.

3aKOH COXPaHEHHUs UMITYJIbCa.

PeakTuBHOE NBUXKEHHUE.

H3MepeHne MOIIHOCTH CHJIBI.

W3MeHeHue 3Hepruu Tena npu COBEpIIEHUH paboThl.

B3auMHBIE IIpeBpalleHUs] KMHETUYECKOM M IOTEHLUAJIbHOW SHEPrui NpH ACUCTBUU HA
TEJIO CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe PHEPruy NpH CBOOOIHOM HaICHHUH.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomsi, NPaAKMuUKyM.

W3Mepenne umnyiibca Tena 1o TOpMO3HOMY Iy TH.

W3mepeHue cuibl TSIru, CKOPOCTH MOJAEIH 3JIEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHHE N3MEHEHUS UMITYJIbCa TEJIa C UMITYJIBCOM CHJIBI.

HccenenoBanue COXpaHEHHsI UMITYJIbCA IPH YIIPYTOM B3aUMOJIE€H CTBHH.

N3MepeHne KHNHETHYECKOM SHEPTUH Teja 110 TOPMO3HOMY IMYTH.

CpaBHEHHE N3MEHEHUS TOTEHLUAIbHON PHEPTUH IPYKHUHBI C pa0OTOM CHUIIBI TPEHUS.

Omnpenenenne paboOTHI CUITBI TPEHHS MPH ABMKEHUH TEJa 0 HAKIIOHHOW MIIOCKOCTH.

Paznen 3. MouiekyasipHasi Gpu3uKa M TepMOJAMHAMHKA.



Tema 1. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeopuH. OCHOBHbBIE I10JOXKEHUS
MonekyspHo-kuHetndeckoil Teopun (MKT), wux omnbitTHoe o6ocHoBanue. Jduddysus.
bpoyHoBckoe nBukeHue. XapakTep ABUKEHUS M B3aUMOJACWCTBHUS 4YaCTUIl BewiectBa. Moaenu
CTPOEHUS ra30B, KUIKOCTEH U TBEPABIX TeJN U OOBSICHEHUE CBOMCTB BELIECTBA Ha OCHOBE ATUX
Mozenei. Macca u pazmepsl mosiekyi (atomoB). KonmdectBo BemectBa. [locTosinHass ABorapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl e€ m3mepenus. lllkama temmeparyp
Lenbcus.

Mogenb wuaeasbHOro ra3a B MOJEKYISIPHO-KMHETUYECKOM TEOpHH: 4YacTHUILIBI Trasza
JBUXKYTCSI XaOTUUYECKU U HE B3aUMOJICHCTBYIOT JAPYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Kmamneiipona. AOcomoTHas TemmepaTypa
(mkama temneparyp KenpBuna). 3akoH JlambToHa. WM3ompouecchl B HAEalbHOM Ta3e ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['pauueckoe npeacTaBieHUe N30 POIECCOB: U30TEPMA,
n3o0xopa, uzodapa.

CBs3p MexAy JaBICHHEM M CpeJHEH KHHETUYECKOM DHHEPrued IOCTYNaTelbHOro
TEIJIOBOTO JIBWJKEHHUS MOJIEKYJl HJeallbHOro ra3a (OCHOBHOE YpaBHEHHE MOJEKYJIIpHO-
KUHETUYECKOI TEeOpUH UI€alIbHOIO Ta3a).

CBsi3p  aOCOJIOTHOW  TeMmmepaTypbl TEPMOAMHAMUYECKOM CHUCTEMBI CO  CpeqHeH
KMHETHUYECKON AHEpruel NOCTynaTeIbHOr O TEMJIOBOIO ABUKEHUS €€ YaCTull.

TexHuueckue yCTpoMCTBA M TEXHOJOTMYECKHE IPOLIECChl: TEpMOMETp, OapoMerp,
II0Jy4YEHHE HAHOMATEPHAJIOB.

Jlemoncmpayuu.

Mogenu aBUKEHUS YacCTUL] BELLECTBA.

Mosens 6pOyHOBCKOTO JBUKEHUSI.

Buneopomnuk ¢ 3anuchio peajbHOr0 OPOyHOBCKOIO ABUKEHUS.

Juddysus xuaKocTen.

Mopnens onbita IlITepHa.

[IpuTsxeHne MoseKy.

Mopnenu KpucTalIm4ecKnuX pemeToK.

Habmonenue u uccienoBaHue n30MpoIeccoB.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul, NPAKMUKYM.

HccnenoBanue mpoliecca yCTaHOBJICHUS TEIJIOBOTO PaBHOBECHS MPHU TEINIOOOMEHE MEXKITY
ropsi4eil ¥ XOJIOAHOU BOJOM.

N3yuyenue wu30TepMUUECKOro Ipolecca (pEKOMEHIOBAHO HCIOJIb30BaHUE LUPPOBOM
nabopaTopun).

N3y4deHne n30X0pHOr o Mporecca.

N3yuenne nzobapHoOro mporecca.

ITpoBepka ypaBHEHMS COCTOSIHMSL.

Tema 2. Tepmoannamuka. TensioBble MammHbl. Tepmonunamuueckas (T]l) cucrema.
3ajaHue BHEIIHMX YCJIOBHMM JUIAI TEPMOJMHAMMYECKOW CHCTEMBl. BHEIIHME M BHYTpEHHUE
napaMmetpsl. IlapameTppl TEepMOAMHAMHUYECKOW CHCTEMBl KaK CpEIHHUE 3HAYCHMs BEJIMYUH,
OIMCHIBAIOUIUX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM yYPOBHE.

Hynesoe Hauano tepmonrHaMuky. CaMOIIpOU3BOJIbHAS pelaKcalis TEPMOAMHAMUYECKOU
CHCTEMBI K TEIIJIOBOMY PAaBHOBECHIO.

Mogenb wuaeanbHOro rasa B TEpPMOAMHAMHUKE — CHCTEMAa YypaBHEHUN: ypaBHEHUE
MenneneeBa—KnanelipoHa n BbIpa)k€HUE U1 BHYTPEHHEH SHEPruu. Y CI0BUS NPUMEHHUMOCTH
9TOW MOJENM: HM3Kas KOHIEHTpAllUs YacTUI], BBICOKHE TeMIlepaTyphl. BolpaxkeHue s
BHYTpPEHHEH dSHEpPruu 0OJHOATOMHOI'O HJEAJIBHOrO rasa.

KBa3ucratuueckue 1 HECTaTU4ECKHE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMuUKe. Brrancienne paboTsl 1o rpauky mpouecca Ha
pV-nuarpamme.



Temonepenaya Kak crnoco0 W3MEHEHHUS BHYTPEHHEW SHEPruu TEPMOIAMHAMHYECKOM
cucTeMBbI 0e3 coBepiieHust paboThl. KOHBEKIMS, TENIONMPOBOIHOCTD, U3TyUYCHUE.

Kommuectso Tennotel. TennmoéMkocTh Tenma. YaenbHas M MOJISIPHAs TEILIOEMKOCTH
BelllecTBa. YpaBHeHue Mailepa. YaenbHas TemioTa CropaHusi TOIMBa. Pacyér kosmyecTBa
TETIOTHI MpH Teruonepeaaye. [lonarue o6 annabaTHOM mporiecce.

[TepBolit 3aK0H TepMOAMHAMHUKHU. BHyTpeHHsst 2Heprusa. KonmudecTBo TemnoTel U padora
KaK Mepbl U3BMEHEHHS] BHYTPEHHEW SHEPrU TEPMOIUHAMUYECKON CHCTEMBI.

Bropoli 3akOH TEpMOAMHAMHMKHM JJIs PAaBHOBECHBIX MPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOJMHAMHYECKOW CHCTEMBI MPOXOAWUT CIWHCTBEHHAs aauadarta.
AOcComoTHas TeMIeparypa.

BTopoil 3ak0H TepMOAMHAMUKHU JIJIsI HEPABHOBECHBIX MPOLECCOB: HEBO3MOKHO MEPENATH
TEIUIOTY OT Ooyee XONOAHOro Tena K Oojee Harperomy 0Oe3 kommeHcanwu (Kmaysmyc).
HeoOpaTuMocTh NpUpPOAHBIX IPOLIECCOB.

[Tpunuune! nerictBus TemnoBbix MammH. KIT/I.

Makcumainbaoe 3Hauenne KITJI. Hukn Kapno.

DKOJIOTUYECKUE ACTIEKThl MCII0JIb30BaHUs TEMJIOBBIX JABUraTesiel. TemnoBoe 3arps3HeHne
OKpY’KaIOIIEH Cpebl.

TexHuyeckne yCTpOWCTBA U TEXHOJIOTMYECKHE MPOLIECCHI: XOJOAUIBHUK, KOHAULIHOHED,
TU3ETBHBIN W KapOIOpaTOpHBIN JBUTATENM, MapoBas TypOWHA, IOJyYCHHE CBEPXHU3KUX
TeMIepaTyp, YTHJIM3alUs «TEIJIOBBIX» OTXOJOB C MCIOJb30BaHUEM TEIJIOBOrO Hacoca,
yTUIN3aus OMOOPraHNYECKOro TOIUIMBA JJIsl BHIPAOOTKH «TEMJIOBOM» U 3JIEKTPOIHEPTUU.
Jlemoncmpayuu.

N3menenune TemnepaTypsl pH ainabaTHyeCcKOM PacCIIuPEHUH.

Boznymnoe orauso.

CpaBHEHUE YIEIbHBIX TEIIOEMKOCTEW BEUIECTB.

CriocoObl M3MEHEHHS BHYTPEHHEW SHEpruu.

HccenenoBanue annabaTHOro mpoliecca.

KomnproTepHbie MOJIENN TEIIIOBBIX JIBUTATEIECH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi, NPAKMUKyM.

N3mepenue yaenbHON TEMI0EMKOCTH.

UccnenoBanue npoiiecca OCThIBAaHUS BEIECTBA.

HccnenoBanue aaradaTHOr o mpolecca.

N3ydyenne B3aMMOCBSI3H SHEPrUU MEKMOJIEKYJSIPHOTO B3aUMOICHCTBUS U TEMIIEPATypPbl
KHUIIEHUS )KUJIKOCTEH.

Tema 3. ArperaTHble cocTosiHusA BemecTBa. @a3oBble nepexoanl. [lapoobpazoBanue u
KOHJleHcalus. VcnapeHue u kuneHue. Y ienbHas TenjaoTa mapooopa3oBaHHUsL.

Hacpimennsle M HeHacbllleHHble Napbl. KauecTBeHHas 3aBUCMMOCTh IUIOTHOCTH U
JABJICHUS] HACBIIEHHOTO Tapa OT TeMIIEPATYPhl, ©X HE3aBUCHUMOCTh OT 00BbEMa HACHIIIEHHOTO
napa. 3aBHCUMOCTb TEMIIEPATYPbl KATICHHS OT JaBJICHUS B )KUIKOCTH.

BnaxuocTs Bo3ayxa. AOCOTIOTHASI U OTHOCUTEIIbHAS BIaKHOCTb.

TBépnoe Teno. Kpucrammueckue u aMopdHbIe Teaa. AHU30TPOIHS CBOWCTB KPHUCTAJIOB.
[InaBneHue u kpucTamm3anus. Y ieabHas TerioTta miaasiaeHus. Cyonumanus.

Hedbopmanuu tBEPIOro Tenma. Pacrsokenue u oxartue. Casur. Moayns HOwnra. Ilpenen
ynpyrux aehopmanuii.

TennoBoe pacmmpeHue KUIKOCTeH U TBEPABIX Ted, 00bEMHOE U JIMHEHHOE pacHIMpeHuUe.
AHTapMOHH3M TEIUIOBBIX KOJICOAHWN YaCTUIl BEIIECTBA KAK MPUYMHA TEMJIOBOTO PACIIHPEHUS
Ten (Ha KaueCTBEHHOM YPOBHE).

[TpeoOpazoBanue 3HEepruu B (ha30BBIX MEPEX0IaX.

VYpaBHeHue TeraoBoro OanaHca.



[ToBepxHocTHOE HaTsHKeHHE. KoapduuneHT moBepXHOCTHOrO HaTsDKeHUs. KammuispHeie
siBJeHus. JlaBlieHre o1 HCKPUBIEHHON MOBEPXHOCTHIO )kuakocTtu. Popmyina Jlamnaca.

TexHuueckre YCTpOMCTBA M TEXHOJOIMYECKHME IPOLECCHI: JKMJAKUE KPHUCTAJLIBL,
COBPEMEHHBIE MAaTEpPHUAIIbI.

Jlemoncmpayuu.

TermoBoe pacmmpeHue.

CBolicTBa HACHIIIIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.

N3mepeHne cuiibl MOBEPXHOCTHOI'O HATSKEHHUS.

OnBITHI C MBUTLHBIMH TIIEHKAMH.

CmauuBaHue.

Kanwnsipaslie sABIECHHUS.

Moei HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb! M3MEpEeHUs BIIAKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJIEHUS KPUCTAUINYECKOIO BEIIECTBA.

Bunbr nedopmarnmii.

Ha6monenue Mansix nedopmanuii.

Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomaoi, nPaKmuKym.

N3y4yeHne 3aKOHOMEPHOCTEN HCIAPEHUSI JKUJKOCTEH.

N3mepenue yaenbHON TENIO0THI MIABJIECHUS JIbA.

N3y4yeHune cBOMCTB HACBIILIEHHBIX MTAPOB.

N3mepenne abCcomoTHON BJIaKHOCTH BO3AyXa U OLIEHKA MacChl IapoB B ITOMEIICHHUH.

N3mepenne koddduiimenta moBepXHOCTHOTO HATSDKEHHUS.

N3mepenne moayisa FOnra.

HccnenoBanue 3aBucuMoCTd JiehopMaliuy pe3uHOBOro o0pasia OT MPUIIOKEHHON K HeMY
CHUIBI.

Pa3nen 4. DinekrpoauHaMuka.

Tema 1. DiexkTpuyeckoe moJie. DIEKTpU3aLU T U €€ MPOSBICHUSA. DIEKTPUUECKUN
3apsan. J(Ba BuIa 3NEKTpUUECKUX 3apsnoB. [IpOBOIHMKHM, AMANIEKTPUKH M IOJIYNPOBOJHUKH.
DOneMeHTapHbIN NEKTPUUECKUH 3apsl. 3AaKOH COXPAHEHHUs SJIEKTPUUYECKOro 3apsiia.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsaasl. 3akoH Kynona.

Onexrpuueckoe none. Ero neficTBue Ha 31eKTpUUECKUE 3apsiibl.

Hanpsokénnocts  anextpudyeckoro nons. [IpoOGHbiit 3apsa. JluHum HanpsokéHHOCTH
aneKTprueckoro noiisi. OMHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHManbHOCTh 3JIEKTPOCTATUYECKOrO MoJsl. Pa3HOCTh MOTEHLMAIIOB U HAIpPSKEHUE.
[loTenumanbHass ~ SHepruss  3apsAga B BJIEKTPOCTATHUYECKOM noJe. [Torenuuman
aneKkTpocTaTuyeckoro mnons. CBs3p HANpsKEHHOCTH MOJS M Pa3HOCTH MNOTEHLMAJIOB JUIS
JIEKTPOCTATUYECKOIrO OIS (KaK OJHOPOAHOI0, TAK U HEOJAHOPOIHOIO).

[TpyHIMI Cyneprno3uLIMY dIEKTPUIECKUX TIOJIEH.

[Tone Touewnoro 3apsna. [lome paBHOMEpHO 3apspkeHHOM cdepsl. [lone paBHOMEpHO
3apsHKEHHOT0 1o 00bEéMy miapa. Ilosie paBHOMEpPHO 3apsHKEHHOH OECKOHEUHOW IUIOCKOCTH.
KapTunbl TMHUN HAPS>KEHHOCTHU 3TUX TOJIEH U 3KBUIOTEHIIMATIBLHBIX TOBEPXHOCTEM.

[IpoBOJHUKH B 3JIEKTPOCTATHUECKOM TOJIE. Y CIIOBUE PABHOBECHUS 3aPSI/I0B.

JIMBNeKTpUKY B DIEKTPOCTATUYECKOM Touie. JluanekTpudeckass IpOHUIIAaeMOCTh B ELIECTBA.

Konpnencatop. DJIEKTPOEMKOCTh ~ KOHJIEHCATOPA. OIEeKTPOEMKOCTh  IJIOCKOIO
KOHJICHCaTopa.

[TapannenbHoe  coeauHeHWe  KoHJeHcatopoB.  IlociemoBaTenbHOE — COEIUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHIEHCATopa.

JIBM>KeHMe 3apsyKEHHOM YacTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.



TexHuueckre ycTpoWCTBa M TEXHOJOTMYECKUE MPOLIECCH: 3JIEKTPOCKOM, 3JIEKTPOMETD,
AJIEKTpOCTAaTUYECKasl 3alUTa, 3a3€MJIEHHUE AIEKTPOIprUOOpOB, KOHEHCATOPHI, TeHepaTop Ban ne
I'paada.

Jlemoncmpayuu.

YCTpoiCTBO M HPUHITUIT JIEWUCTBUS 3JIEKTPOMETPA.

DJEKTPUYECKOE MOJIE 3apSHKEHHBIX LIAPUKOB.

DJEKTPUYECKOE MOJIE IBYX 3aPSHKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaepatopa (Ban ne I'paada).

IIpoBOIHUKH B 3JIEKTPUYECKOM IOJIE.

DneKTpocTaTHYecKas 3allnTa.

VYCTpolCTBO U AECTBUE KOHJIEHCATOPA TOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUJIOWAAM IUIaCTHH,
paccTosSHUSA MEXYy HUMU U TUAJIEKTPUIECKOW TPOHUIIAEMOCTH.

DHeprust 3JeKTPUYECKOro oISl 3apsSHKEHHOI 0 KOHJIEHcaTopa.

3apsika U pa3psjika KOHJIEHCcaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomsi, NPAKMUKYM.

OneHka cuJ1 B3aUMOZAEH CTBUSL 3apSyKEHHBIX TEll.

Ha6uronenue npeBpaiieHusl 3HEPruu 3apsHKEHHOI0 KOHJIEHCATopa B SHEPIUI0 U3Iy4EeHUS
CBETOAMO/A.

N3yuyenune npoTrekaHus TOKa B LEMH, COAepKallleld KOHJIEHCaTop.

Pacnipenenenne pa3HOCTH MOTEHIHMANOB (HANPSHKEHHs]) TPU  IOCIEAO0BATEIbHOM
COEIMHEHUU KOHJIEHCAaTOPOB.

Hccenenosanue paspsia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocTosiHHBII d1eKTpUYecKHuii TOK. Cuia Toka. [TocTOSHHBIN TOK.

VYcnoBus  CylIeCTBOBaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Mcrounukm Toka.
Hanpsixenune U u 3/1C &.

3akoH Oma /151 ydacTka 1emnu.

DJEKTPUYECKOE  CONPOTHBIIEHHE.  3aBUCUMOCTb  CONPOTHBIIEHUS  OJHOPOJHOIO
MIPOBOJHUKA OT €ro JUIMHBI M IUIOUIAJM IOMEPEYHOIO CEYEHHUs. YIEbHOE COIpPOTUBJICHUE
BEIECTBA.

IlocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEIWHEHHWE TNPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpruueckux nemnei. [Ipasuna Kupxroda.

Pa6ora snexkrpuueckoro Toka. 3akoH [xoyna—Jlenua.

MoITHOCTE ANIEKTPUUECKOr0 TOKA. TersoBas MOIHOCTb, BbIiEIsAeMas Ha PE3UCTOPE.

OJIC u BHyTpEHHEE CONpPOTHBIECHUE HCTOYHMKA TOKa. 3akoH Owma Uil MOJHON
(3aMKHYTOI) 371eKTpUYecKOi 1enu. MoIHOCTh MCTOUYHUKA TOKa. KOpoTKOe 3aMbIKaHMe.

KonzgencaTtop B 1ienu MocTOSIHHOTO TOKA.

TexHuueckue YCTpPOMCTBA M TEXHOJOIMUECKHE IIPOLECCHl: aMIIEPMETP, BOJIBTMETD,
peocTat, C4ETUUK IEKTPUIECKON IHEPTUH.

Jlemoncmpayuu.

W3mepeHue cuiibl TOKA U HAMPSKEHUS.

WccnenoBanue 3aBUCMMOCTH CUJIBI TOKAa OT HaNpsDKEHUS Ui PE3UCTOpa, JIaMIlbl
HaKaJIWBaHUS U CBETOAUOA.

3aBUCHUMOCTb CONPOTUBJICHHS LMJIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, ILJIOLIAIU
MIONEPEYHOr0 CEYEHUS U MaTepuala.

HccrnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT COMNPOTHUBJIEHUS TMPH IOCTOSHHOM
HaIPSDKEHUH.

[Ipsimoe usmepenune DJIC. KopoTkoe 3aMblkaHHME TajbBaHUYECKOI'O 3JEMEHTa M OLIeHKa
BHYTPEHHET O COIIPOTUBIICHMUS.

Crioco0Obl coeiMHeHHsI UCTOUHUKOB Toka, DJ[C GaTtapeii.



HccnenoBanue pa3HOCTH MOTEHLUUAIOB MEX]Y IMOJOCAMU UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi, NPaKmuKym.

HccenenoBanue CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro COnpoTUBIICHUS TPOBOJIHHUKOB.

WccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAMPSKEHUS JJIs1 JIaMITbl HAKaJIMBAHUS.

VBenuueHue npeaena n3MepeHus aMmmnepMmerpa (BoJIbTMETPa).

N3mepenne D/]C 1 BHyTpEHHETO CONPOTUBJICHUSI HICTOYHUKA TOKA.

Nccenenosanue 3aBucumoctd J/]C ranbBaHMYECKOro 3JIEMEHTA OT BPEMEHHU IIPU KOP OTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJOCAMU HCTOUYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

Hccenenosanue 3aBUCUMOCTH TIOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxku B Ppa3iIMYHBIX cpeaax. ODJEKTpUYECKas IPOBOAMMOCTb PpPa3IMYHBIX
BEUIECTB. DJEKTPOHHAs MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIOB OT TeMIieparypbl. CBEpXIPOBOJIUMOCTb.

DnexTpuyecKkuil TOK B Bakyyme. CBOMCTBA 31€KTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass M MNpUMeEcHas MPOBOAUMOCTb IOJYINPOBOJHUKOB.
CaoiictBa p—Nn-nepexona. [loaynpoBoaHUKOBBIE TPUOOPHI.

DNEKTPUYECKUN TOK B 3JIEKTPOIMTAX. DJIEKTPOJUTUYECKAS] AUCCOLMALUA. DIIEKTPOJIU3.
3akonbl Papanest 115 3JIEKTPOIU3a.

OnexTtpuueckuid TOK B raszax. CaMOCTOSTENbHBIA U HECAMOCTOSATEIbHBIN pa3ps.
Paznuunbie THIIBI caMOcTOsATENbHOT O pa3psaaa. Momuus. [lnasma.

TexHuuecknue yCTpPOMCTBA M IPAKTHYECKOE IIPUMEHEHME: Ta30pa3psJAHbIC JAMIIBI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE HMPUOOPBI: JUOJ, TPaH3UCTOpP, (HOTOAHO,
CBETOJWO], TajdbBaHWKa, paQUHUpPOBAHWE MEOW, BBIJIABKA ATIOMUHUS, DIEKTPOHHAs
MHUKPOCKOIUSI.

Jlemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHUS METAJIIOB OT TEMIIEPATYPBhI.

IIpoBOAMMOCTE AJIEKTPOJIUTOB.

3akoHsl aekTponuza dapanes.

HckpoBoit paspsii 1 IpOBOJAUMOCTD BO3yXa.

CpaBHeHHE TPOBOAUMOCTH METAJUIOB U MOJIYIPOBOAHHUKOB.

OaHOCTOPOHHSS IPOBOAUMOCTD AMOAA.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPakmuKym.

Habmonenue snextponusa.

N3mepenue 3apsia 0AHOBAJIEHTHOI'O HOHA.

HccenenoBanue 3aBUCMMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYyPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU AUOAA.

Qusuyeckuti npakmuxkym. Criocoosl M3MepeHus: PU3NYECKUX BETUINH C MUCIOIb30BAHUEM
AQHAJIOTOBBIX U IMU(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB M KOMIBIOTEPHBIX NAaTYMKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHTEIBHBIE MOTPEIIHOCTH H3MEpeHHi ¢u3ndeckux BenuyuH. OleHka
TpaHMUI] TIOTPENTHOCTEM.

[IpoBenenre KOCBEHHBIX HW3MEPEHUM, WCCICIOBAHUN 3aBHCUMOCTEH (DHU3HUECKUX
BEJIMYUH, MPOBEpPKa MPEIJIOKEHHBIX TUMOTe3 (BBIOOp M3 paboT, ONMMCAHHBIX B TEMaTHYECKUX
paznenax « Y4eHU4YeCKUi SKCIEPUMEHT, JJa00paTOpHbIE paOOThI, MPAKTHKYM)).

Meorcnpeomemmuvie ce:3u.

Wzydenue kypca ¢usuku yriyO0na€HHoro ypoBHs B 10 kigacce oCymIecTBISETCS C y4ETOM
COIEPXKATENBHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MAaTEeMaTHKH, OWOJOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.
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Mesicnpeomemuvle nOHAMUS, CBA3AHHbIE C U3YUEHUeM MemO008 HAYYHO20 NO3HAMUL:
sBJICHHE, Hay4yHbId (akT, rumoresa, (usnyeckas BeJIMYHMHA, 3aKOH, TEOpHsi, HaOIIOJCHUE,
9KCIEPUMEHT, MOJIEIUPOBaHKE, MOJIENb, U3MEPEHNUE, IOIPELTHOCTH U3MEPEHU, H3MEPUTEIILHBIE
npubopsl, uppoBas JadopaTopus.

Mamemamuxa: pelieHHe CHUCTEMbl ypaBHeHHMH. JIMHeiHas QyHKIuUs, mapadoia,
runepbona, ux rpaduku u ceoiictBa. TpuroHomerpuueckue GyHKIIUU: CHHYC, KOCHHYC, TAHT€HC,
KOTQHT'€HC, OCHOBHO€ TPHUIOHOMETPHUYECKOE TOXKAECTBO. BEKTOph M HMX MPOEKIHWH Ha OCH
KOOp/IMHAT, CII0KEHHE BEKTOPOB.

buonocus: Mmexannueckoe JBM)KEHUE B KUBOM mpupoje, nuddysus, ocMoc, Temioo0MeH
KUBBIX  OpPraHM3MOB, TEIJOBOE  3arpsa3HEHHE  OKpY)KaloIlled  cpelbl,  YTHIM3alUs
OMOOPraHMYECKOro TOIUIMBA JJISI BHIPAOOTKU «TEIJIOBOW» W 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKCHUE M KalMJUIAPHbIE SBICHUS B IPUPO/IE, JIEKTPHUCCKHE SIBIICHHS B KUBOW MPHPOIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIsipHas Macca, MoJlydeHne HaHOMaTepUaloB, TEIUIOBbIE CBOMCTBA TBEPABIX Tell, KHUIKOCTEH U
ra3oB, OKHJAKHE KpUCTaJUIbl, OJJIGKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHYECKAS
JMICCOITMAIINS, TalIbBAHUKA, YIEKTPOHHASI MUKPOCKOIIHS.

l'eocpacghus: BnaxxHOCTb BO3/lyXa, BETPbIL, OApOMETpP, TEPMOMETP.

Texnonozus: npeodpazoBaHuE JBUKEHUN C MCIOJIB30BAHUEM MEXAHU3MOB, YUET CyXOro u
KHUIKOTO TPEHHsI B TEXHUKE, CTATUYECKHE KOHCTPYKIUH (KPOHIUTEWH, peméryaTeie
KOHCTPYKITUH ), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHHUKE (THPOCKOII, BOJOMET
U JIpyTHe), JBHUraTelb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH XOJOAMIBHUK,
KOH/JMIIMOHEDP, TEXHOJOTHMH TONy4YEeHUS COBPEMEHHBIX MaTephalioB, B TOM YHCIIe
HAaHOMATEepUaJoB, U  HAHOTEXHOJIOTHMH,  JJIEKTPOCTaTUYEeCKas  3allluTa,  3a3eMJICHHE
AJIEKTPONIPUOOPOB, ra30pa3psiiHbIE JIaMIIbl, TOJYIIPOBOJHUKOBBIE TPHUOOPHI, rajJbBaHUKA.

11 kaacc

Pa3nen 4. DinekrpoauHaMuka.

Tema 4. MaruuTHoe noJje. BzauMoielicTBue MOCTOSSHHBIX MarHUTOB W ITPOBOJIHUKOB C
TOKOM. MarnuTtHoe nosue. Bektop MarHuTHOM MHAYKUMH. [IpuHINN Cynepno3uIMu MarHUTHBIX
nojen. JINHUA MarHUTHON MHIYKIIHH.

MarsnuTtHoe 1oJsie MPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYUIKH U KPYTrOBOTO
BHUTKA). OnbIT Dpcrena.

Cuna AMmnepa, €€ HanpaBJIeHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBieHHME U MOAYJb. J[BU)KEHUE 3apspKEHHOM dYacTuibpl B
OJTHOPOJHOM MarHUTHOM moje. PaGora cumsl Jlopena.

MarnutHoe nosie B BemecTse. eppoMarHeTuky, napa- U JuaMarHeTHKU.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOLECChl: MPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JE€KTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpojBUraTesb SkoOu, ycKopUTeIu
JJIEMEHTAPHBIX YACTULL.

Jlemoncmpayuu.

KaptuHa nuHUNA WHIYKOUHA MarHUTHOTO TIOJNS TOJIOCOBOTO M TOJKOBOOOPAa3HOIO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHAYKIUU TOJS JUIMHHOTO MpPSAMOro IPOBOAHMKA U
3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHUKA, KATYILIKHA C TOKOM.

B3auMmoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiel JIopeHla Ha HOHBI AJIEKTPOJIUTA.

HaOmroieHre BYKEHUS ITyYKa 3JIEKTPOHOB B MAarHUTHOM I10JI€.

[TpuHLIMI AEHCTBUSA ANEKTPOU3MEPUTEIBHOIO TPUOOPAa MArHUTORJIEKTPHUUECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomsi, NPaKmuKym.
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HccnenoBanue MarHUTHOT O MOJISL TIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETHKOB.

HccenenoBanue 1elcTBUSA MOCTOSHHOIO MarHuTa Ha PaMKy € TOKOM.

N3mepenue cuitel Amnepa.

N3y4eHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

OrnpenenieHre MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEpPEHUs CUJIbI AMIIEpa.

Tema 5. DiieKTpOMarHuTHash WHAYKUOHUSA. SIBJIEHUE 3IIEKTPOMAarHUTHOM HMHIYKIIHH.
IToTok BekTOpa MarHuTHOW MHAYKIMH. DJ[C MHAyKIMH. 3aKOH 3JIEKTPOMArHUTHONM MHAYKLIHH
®apanes. Buxpepoe anektpuueckoe noie. Toku Dyko.

OJ1C uHAYKIIMM B IPOBOJHMKE, ABUKYIIEMCSA B OAHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NupyktuBHOCTE. KaTymka MHIYKTUBHOCTM B LENHM IIOCTOSHHOTO TOKa. SIBieHHe
camounnykuuu. 9J{C caMOMHAYKIINH.

DHeprust MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHuueckrue yCTpPOHCTBA W TEXHOJOTMYECKHME IPOLIECChl: HHAYKIIMOHHAS I1€4b,
COJIEHOM /I, 3aIlIMTa OT DJIEKTPU3AIUH TeJl MIPH IBIXKEHUU B MAarHUTHOM TOJI€ 3eM JIH.
Jlemoncmpayuu.

Hab6uronenue sBieHus 3J1eKTPOMAarHUTHON MHAYKIUH.

Uccnenosanune 3aBucumoct OJIC MHAYKUMM OT CKOPOCTM HM3MEHEHHMS] MarHUTHOIO
NOTOKA.

[TpaBuino Jlenua.

[Tamenue MaruuTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBiieHrE CaMOMHIYKIIM Y.

Hccnenosanue 3aBucumoctr JJ[C caMOMHIAYKIIMU OT CKOPOCTH U3MEHEHHS CHIIBI TOKA B
LEIN.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul, NPAKMUKYM.

WccnenoBanue ABiIeHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.

Onpenenenne MTHAYKIUU BUXPEBOTO MarHUTHOTO MOJIS.

HccnenoBanue sBaeHUs CAaMOMHIYKIIUH.

C6opka MoJieIH 3JEeKTPOMarHUTHOT O TeHepaTopa.

Pa3nen S. KosieGanus u BOJIHBI.

Tema 1. Mexanudeckue koJiedanus. Konedbarensnas cucrema. CBoOOHBIE KOTEOAHUS.

I'apmonnueckue  koneOaHusa.  KuHemaTnueckoe W~ JUHAMUYECKOE  OIMCaHUE.
DHepreTMueckoe omnucaHue (3aKOH  COXpaHEHHMs] MEXaHM4YecKoil  »Hepruu). BriBoa
OUHAMHYECKOTO ONHUCAHHMS TapMOHMYECKMX KOJe0aHWMil M3 HX DHEPreTHYecKoro u
KMHEMAaTUYECKOI'0 OMUCAHUS.

Amrumtyna u ¢asza xoneOanuil. CBA3b aMIUTUTYAbI KOJEOAHUN MCXOTHON BEITHMYHMHBI C
aMIUIUTYJJaMU KoJie0aHUH €€ CKOPOCTH U YCKOPEHUSI.

ITepuon u yactota xonebanuii. [Teproa ManbIx CBOOOIHBIX KOJIEOAHUM MaTEMAaTHYECKOT O
MasiTHHKA. [lepruon cBoOOMHBIX KOJIeOaHU MPY>KUHHOTO MasiTHUKA.

[TonsTe o0 3aryxamnmx KoyieOaHUsAX. BBIHYXICHHbIC KoJieOaHus. Pe3oHaHC.
PesonaHcHas kpuBas. BimsHue 3aTyXaHUs Ha BHJI PE30HAHCHOM KPUBOM. ABTOKOJIC0a HUSI.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, Yachl, Kayelw,
MYy3bIKaJIbHbI€ HHCTPYMEHTHI, ceificMorpad.

Jlemoncmpayuu.

3anuce K01e0aTeIbHOr O ABUKECHHUS.

Habmoienre He3aBUCHMOCTH TTEPHOJIa MAIIBIX KOlIeOaHUH rpy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyXalommXx KojaeOaHHi 1 3aBUCHMOCTH TIepruoja CBOOOIHBIX KoJIeOaHHH
OT COIPOTUBIICHHUS.
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HccnenoBanne konebaHUMW Tpy3a Ha MACCHUBHOW MpYXKHHE C IeTbi0 (popMUpOBaHHS
IpeJCcTaBICHUN 00 U1eaJbHOW MOJIENH NPYKUHHOTO MAsITHUKA.

3aKOH COXpaHEHHUs PHEPrUU NP KoJeOaHUAX I'py3a Ha MPYy>KUHE.

HccnenoBanue BIHYKICHHBIX KOJICOaHUM.

HaGnronenue pe3oHaHca.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol, NPAKMUKYM.

N3mepenne nepuosia CBOOOIHBIX KOJI€OaHUM HUTSHOT'O U TPY>KUHHOT'O MAassTHUKOB.

W3yueHune 3aKOHOB JIBIKEHUS Tela B X0/ KojeOaHHM Ha yIpyrom mojBece.

N3ydenne nBKeHUsT HUTSHOTO MasiTHUKA.

[TpeoOpazoBanue 3HEPruu B NPYKMHHOM MasiTHUKE.

HccnenoBanre yObIBaHUS aMILTUTY/bI 3aTYXaOIIUX KOJICOAHUH.

HccnenoBanue BBIHYXAEHHBIX KOJIeOaHUH.

Tema 2. DuaexkrpomarHuTHble Kojgebanusi. KonebarenbHblii KoHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJeOaHUs B HJeallbHOM KosiebaTenbHOM KoHType. Popmyna Tomcona.
CBs13p aMILTUTY/IBI 3apsiia KOHJIEHCATOpa C aMIUIUTYAON CHIIbI TOKA B KOJI€OATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUS PHEPTUU B HI€ATbHOM KOJIE0aTeIbHOM KOHTYpE.

3aTyxaromue SJIEeKTPOMAarHUTHhIE KoJjeOaHus. BbIHyXJIeHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemenHplii TOK. MOIIHOCT IMEPEMEHHOIO TOKA. AMIUIMTYJHOE U JEHCTBYIOILEE
3HaYeHHE CUJIbI TOKA U HAIPsDKEHUS MPH pa3IndHON (GopMe 3aBUCHMOCTH MEPEMEHHOT0 TOKA OT
BpPEMEHH.

CuHycouanbHbIN NepeMeHHbIN TOK. Pe3ucTop, KoHAeHcaTOp M KaTyIlIKa WHIYKTUBHOCTU
B LIENIA CUHYCOUJIAJIbHOTO IEPEMEHHOr 0 TOKA. Pe3oHaHc TOKOB. Pe3oHaHc HanpsokeHui.

Uneanbubiii Tpancdopmatop. [IpousBoacTBo, mepenaya U MOTPEOICHUE DJICKTPUUECKOU
SHEPrUH.

DKOJIOTUYECKHE PUCKU IPH MPOU3BOJCTBE 3JIEKTposHepruu. KynbTypa ucrnonb3oBaHHs
AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHuyeckre yCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: DJIEKTPUYECKUM 3BOHOK,
reHepaTop MePEMEHHOI0 TOKA, JMHHUH 3JIEKTponepeay.

Jlemoncmpayuu.

CB00OOAHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHHUS.

3aBHCUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuuIorpaMMbl 3J1€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXarIKUX 3JEKTPOMArHUTHBIX KoleOaHui.

Mojeinb 31eKTpPOMarHuTHOI O TeHEPaTopa.

BrIHyX/1€eHHbIE CHHYCOUJANbHbIE KOJIeOaHMUsL.

Pe3uctop, kaTymika THAYKTUBHOCTH U KOHIEHCATOp B LIENU EPEMEHHOr0 TOKa.

Pe3oHaHC npu mocnenoBaTeNbHOM COEIMHEHHM PE3MCTOPA, KATYHIKM WHIYKTUBHOCTH U
KOHJICHCaTOopa.

VYCTpoicTBO ¥ MPUHITUT ACUCTBHS TpaHCHOpMaATOpA.

Mojenb AMHUY 3JIEKTpOepeiayn.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol, NPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccenenoBanue nepeMEeHHOIO TOKa 4epe3 MOCIIEN0BAaTEIbHO COECAMHEHHBIE KOHJIEHCATOP,
KaTyLIKY W pE3UCTOp.

Habumoienne 37eKTpOMarHuTHOTO pe30HaHCaA.

Wccnenoanue paboThl HCTOYHUKOB CBETA B LIEMHU MEPEMEHHOT0O TOKa.

Tema 3. MexaHnyeckue M 3JeKTPOMATHUTHbIE BOJHBI. MeXxaHUUEeCKUE BOJIHBI,
yCIIOBHS MX pacnpoctpaHeHus. Ilonepednsle M mpopoJsibHble BOJHBEL llepuon, ckopocTs
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pacnpocTpaHeHus: U JIMHa BOJHbL. CBOMCTBA MEXaHMYECKUX BOJIH: OTPa)KE€HUE, MPEIOMIICHUE,
uHTephepeHIus U AUPPaKIUSL.

3Byk. CkopocTb 3ByKa. ' poMKocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[IlymoBoOe€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUSI M3JIYyYE€HUs 3JEKTPOMArHUTHBIX BOJH. B3aumuas
OpHEHTALUsI BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  JIEKTPOMAarHWUTHBIX BOJIH: OTPa)X€HUE, IMPEJOMJICHHE, MOIApU3aLus,
uHTephepeHus U AUPPaKIHSL.

[lkana 3JIeKTPOMAarHUTHBIX BOJIH. [IprMeHeHNe 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLMIIBI pafinOCBS3H U TesneBUIeHUs. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOILEH Cpebl.

TexHuyeckne ycTpoWCTBa M IPAKTHUECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTSHI,
pamap, paauMoOnpHEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neub, yabTpa3zBykoBas
JIMAarHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO6pazoBaHue U pacnpocTpaHEHHUE MONEPEUHBIX U PO OJIBLHBIX BOJIH.

Koneb6momeecs Teo Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

Habmonenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenne narepgepeHn u Jupakiiui MeXaHu4eCKUX BOJIH.

AKycTHYeCKui pe30oHaHC.

CBolicTBa yIbTpa3ByKa U €ro MPUMEHEHHUE.

HaGmonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4acTOTON
KoJIeOaHUiA.

HccrnenoBaHnne  CBOMCTB  DJIEKTPOMATHUTHBIX  BOJH:  OTPaKEHHE, IPEJIOMIICHUE,
nonsipu3anys, Tudpaxius, “HTepepeHIns.

OO0HapyxeHue HHPPAKPaCHOT'O U yIbTPaPHOIETOBOTO U3ITYICHUN.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM.

W3yuenue mapaMeTpoB 3BYKOBOI BOJHBI.

W3yuenue pacnpocTpaHEeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. OnTuka. IIpsmonuHeiiHoe pacnpocTpaHEHHE CBETa B OAHOPOAHOM cpene. Jlyu
cBeTa. TOYEUHBIN HCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpakeHus cBeTa. IlocTpoeHue H300pakeHUH B IJIOCKOM
3epkaie. Cepuieckue 3epkana.

[Ipenomnienrie cBera. 3akOHBI MpeJIOMJICHHs cBeTa. AOCONIOTHBI  IOKa3aTesb
npesomsieHus. OTHOCUTENbHBIN MOKa3zarenb mnpenomieHus. [IoCTOSIHCTBO 4acTOThl CBeTa U
COOTHOUICHME JUJIMH BOJIH IpPU MEPEXO0AE MOHOXPOMATHUYECKOIO0 CBETa YEpe3 I'PaHUIly pasjelia
JIBYX ONTHYECKHUX CPEL.

Xon myueit B mpusMme. Jucnepcust ceera. CinoxHblil coctaB 6enoro cseta. L{Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroJ MoJHOro BHYTPEHHETO OTPaKEHUS.

CobOupatoniie M pacceuBaroue JuUH3bl. ToHKas JsuH3a. DOKyCHOE paccTosHUE U
OINTUYECKAsi CUja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOH CcepudecKoid
JIMH3BI OT €€ TeOMETPUN U OTHOCUTEIBHOIO TOKA3aTENs! IPEIOMIICHUS.

®opmyiia TOHKOH JIMH3BL. YBEJIWYEHUE, 1aBa€MOE JINH30M.

Xon nayya, MPOIIEAIIEro JUH3Y MO MPOU3BOJILHBIM YIJIOM K €€ IJ1aBHON ONTHYECKON OCH.
[Toctpoenune n300pakeHU TOUKU M OTpe3Ka MPSMOW B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMAX.

Ontryeckue npudopsl. Pazpemaromas cnocoOHoCTh. ['11a3 Kak onTudeckas cucrema.

[Tpenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.
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BonnoBass ontuka. HMaTepdepenuus cBeta. KorepeHTHble MCTOYHHUKH. Y CIOBUA
HaOJMIOJCHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT JABYX
KOT'€PEHTHBIX HCTOYHUKOB. [IpuMeps! kitaccuuecknx nHTephEepEHIIMOHHBIX CXEM.

Hubpakuust cBera. [udpaxiuonHas pemérka. YcioBue HaOMIOAEHUS TIIaBHBIX
MaKCUMYMOB TIPH MMaJeHHH MOHOXPOMAaTHYECKOI'0 CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzauus ceera.

TexHuueckne YCTpOMCTBA M TEXHOJOIMYECKHME MPOLIECChl: OYKH, JIyla, MEepUCKOI,
¢doroanmapaT, MHKpPOCKOI, IPOEKIIMOHHBIA ammapaT, MPOCBETICHHE ONTUKHU, BOJOKOHHAs
OITHKA, TU(PpaKIIMOHHAS peHIEéTKa.

Jlemoncmpayuu.

3aKOHBI OTPaKEHUsI CBETA.

HccenenoBanue npeaoMIIEHUs CBETA.

HabnroieHre momHOro BHYTPEHHEro oTpaskeHusl. MoJiennb CBETOBOIA.

HccenenoBanue xo/1a CBETOBBIX MyYKOB Yepe3 MII0CKONApaIIENIbHYIO NIACTUHY U IPU3MY.

HccnenoBaHue cBOMCTB U300paskeHUN B JIMH3AX.

Monenu MUKpOCKONa, TEJIECKOIa.

HaGmonenne uatepdepeHinu cBera.

HaGnronenne nBeTOB TOHKUX IJIEHOK.

HaGmronenne nudpakiuu ceera.

N3ydenne nudpaKkiimoHHOW PEIIETKY.

Habmonenne nudpakimoHHOTO CIIEKTpa.

HaGronenue nucriepcuu cBera.

HaGnronenne monsipu3anuu CBeTa.

[IpuMeHeHu e MoAIPOUA0B I U3YUEHUS MEXAHUYECKUX HAMPSHKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomoi, NPaKmuKym.

N3mepenue mokaszaTess MpeaoMIICHHS CTeKJIa.

HccnenoBanre 3aBUCHMOCTH (POKYCHOTO PACCTOSHHS OT BEUIECTBA (HAa MPUMEPE KUIKUX
JIUH3).

W3mepenne GpokycHOro paccTOSHUS pacCEUBAOLINX JIMH3.

[Tonyuenue n3o0pa>keHUsI B CUCTEME U3 TUIOCKOT0 3epKaja U JUH3BL

[Tonmyuenue n3o0pakeHusI B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMMYECKUX CUCTEM.

Ha6monenue nudpakuuu, HHTEpPEpEeHLINN U MOJISIPU3aLUU CBETA.

N3yuenne nonsipu3aluy CBETA, OTPAKEHHOI'O OT TOBEPXHOCTH IUBJIECKTPHKA.

Wzyuenue nHTepdepeHNH Ja3epHOT0 U3TYUSHHS Ha ABYX IIENIX.

Habmonenue nucnepcuu.

Habmonenue u uccnenoBanue JupakiOHHOTO CIIEKTpa.

N3mepeHne imHbI CBETOBOW BOJHBI.

[Tonmyuenue criekTpa U31y4eHHs CBETOAMOA TP TOMOILM AU PPAKLIHOHHON PEIIETKH.

Pa3znen 6. OcHOBBI ClIEeNIMATBLHON TEOPUU OTHOCUTEJIbHOCTH.

['panuibl TPUMEHUMOCTU KJIAaCCMYECKOM MexaHuku. IlocTynaThel crnenuanbHON Teopuu
OTHOCHUTEIBHOCTH.

[IpocTpaHcTBEHHO-BpeMeHHON  WHTepBan.  IIpeoOpasoBanus  JlopeHma.  YcioBue
MPUYMHHOCTA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpAIllCHHE
JUTUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € 3HEPrueil 1 UMIYJIbCOM PESITUBUCTCKON YaCTHUIIbl. DHepPrus MoKos.

TexHuyeckre yCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: CIYTHUKOBBIE MPUEMHHUKH,
YCKOPUTEIIN 3apsSyKEHHBIX YACTHIL.

Y4eHn4ecKHil 3KCIIepUMEHT, J1a00opaTopHble pabOThl, MPAKTUKYM.
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Omnpenenenue UMITyJIbca U SHEPTrUU PENSTUBUCTCKUX YacTull (Mo ¢ororpadusM TpeKoB
3apsHKEHHBIX YacTULl B MATHUTHOM I10JI€).

Paznen 7. KpantoBas ¢pusuka.

Tema 1. Kopnycky/JasipHO-BOJIHOBOH Jayajau3M. PaBHOBeECHOE TEMJIOBOE H3IIy4EHHE
(u3mydyenue abcoioTHO 4€pHOro Tena). 3akoH cmeenus Buna. ['unoresa [lnanka o kBaHTax.

®oToHBI. DHEPrus ¥ UMNYILC GOTOHA.

®otorpdext. OnbiTel A. I'. CtoneroBa. 3akoHbl GoTtodddekra. YpaBHEHHE DUHIITEHHA
st pororddexra. «KpacHast rpanunia» dorodrddexra.

JlaBnenue cBeTa (B 4YacTHOCTH, JaBJEHHE CBETa HAa aOCOIIOTHO MOTJIOMIAIOIIYIO U
abCcoMM0THO oTpakarolnyto nosepxHocts). OneiTel [1. H. Jlebenesa.

BonHoBsie cBoiicTBa yactull. Bonusl ae bpoins. JlnuHa BonHsl ae bpoiss U pasmepsl
obmacTi  JOKaJdM3alWMu  JBIKyIIelWcs dYacTHnbl. KOpIyCKyIspHO-BOJIHOBOW — JTyaslu3M.
Judpaxuus 37eKTPOHOB Ha KpUCTAILIaX.

Crnenuduka nuzmepennit B Mukpomupe. CooTHomeHus Heornpeaenénnocrei [ 'eizendepra.

TexHuyeckre ycTpoWCTBa M TEXHOJOTMYECKHE MPOIECCHI: CIEKTPOMETpP, (OTOIIEMEHT,
(dboTonaTyuK, TYHHEIbHBIII MUKPOCKOII, COJTHEYHAas 6aTtapes, CBETOIUOI.

Jlemoncmpayuu.

®otord ekt Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEMIHEro poroaddexra.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIIEHUS MTOTYITPOBOJHUKOB OT OCBEUIEHHOCTH.

Cseroauo.

Conneunas OGaTapes.

Yuenuueckuii skcnepumenm, nabopamopnsie pabomawl, nNPaKmuKyMm.

Hccnenosanue poTopesucropa.

N3mepenne nocrostaHoi [Inanka Ha ocHoBe uccnenoBanus porodddexra.

HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA Y€PE3 CBETOAMO]] OT HAIIPSKEHUS.

Tema 2. ®dusunka aroma. OmNbITHl 10 UCCIEAOBAHMIO CTpoeHMsI aToma. llmanerapHas
Mozenb atoma Pesepdopna.

[Tocrynatel bopa. U3nyuenue u morunomieHue (GOTOHOB MpPU HEPEXoJe aToMa € OJHOTO
YPOBHSI DHEPTUU Ha JIPYTOH.

Buns! cnektpoB. CrieKTp ypoOBHEW 3HEPrUM aTOMa BOAOPO/A.

CrioHTaHHOE U BBIHYXJICHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHuyeckne yCTPOMCTBA M TEXHOJOTMYECKHME MPOLIECCHI: CHEKTpajbHbIA aHaINU3
(crieKTpOCKoOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Monens onsita Pesepdopna.

Habmonenre nuHeiuaThIX CIIEKTPOB.

YCTpONCTBO U 1EUCTBUE CUETUNKA MOHU3UPYIOIIHX YACTHII.

OrnpeneseHne NJIMHBI BOJHBI JA3€PHOr 0 U3y EHUS.

Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomaoi, npaKmukym.

HaGroaeHre TMHEHYaToro crekrpa.

HccnenoBanue criekTpa pa3pekeHHOI0 aTOMapHOrO BOAOPO/Aa U U3MEPEHHE MOCTOSHHOU
Pun6epra.

Tema 3. @u3uKka aTOMHOIO SIAPA M JIeMEHTApHbIX YacTul. HykimoHHas monens sapa
I'eiizenOepra—Banenko. 3apsa siapa. MaccoBoe uncio siapa. M3oTomsl.

PagnoaktuBHOCTh. Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA Oera-pacman. ['amma-
U3JIy4eHHe.

3akoH paJAMOAaKTUBHOIO pacnajna. PaanoakTUBHbIE H30TONbl B mpupoae. CpoiicTBa
MOHU3UPYIOUIETro U3NyueHus. BiusHue panoakTHBHOCTH Ha )KUBbIE OPraHu3Mbl. ECTeCTBEHHBIM
¢don uznyuenus. Jlosumerpus.
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DHeprus CBsi3uW HYKJIOHOB B siipe. SnepHbie cuibl. JledhekT maccel aapa.

SAnepubie peakuuu. JleneHue u cuHTe3 suep. SnepHoie peakTophl. [IpoGuemsl
YIOPABIISIEMOIO  TEPMOSIEPHOTO CHHTE3a. OKOJOIMYECKHE AaCIEKThl PAa3BUTHs  SAEPHOU
SHEPreTUKH.

MeToibl perucTpalyy U UCCIEI0BAaHUS AIEMEHTAPHBIX YACTHULL.

@yHIaMEHTaJIbHbIE B3aUMOJEWCTBUSI. bapuoHbl, Me30HBI U JienToHbL. [IpencraBienue o
CranpaptHoit Mmonenu. KBapk-TiirooHHas MOJI€Ib aJIpOHOB.

®dusnka 3a npenenamu CrannapTHol Moaenu. TéMHas MaTepus U TEMHasi SHEPTHUsl.

EnuHcTBO u3myeckoi KapTHHBI MUDA.

TexHnueckne yCcTpOMCTBA M TEXHOJIOIMYECKUE MPOIECCHI: JO3UMETpP, KaMepa BuibcoHa,
SNIEPHBIA  peakTop, TEPMOSICpHBIA peakTop, aroMHas OoM0a, MarHUTHO-PE30HAHCHAs
Tomorpadusi.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomaoi, npaKmuKym.

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (poTorpadusm).

HccnenoBaHue painoakTUBHOrO (JOHA C MCIIOJIB30BAHUEM JO3UMETPA.

W3ydenue nornomeHus 6eTa-qyacTHIl aTFOMUHUEM.

Pa3nen 8. DiieMeHTBI AaCTPOHOMUM ¥ ACTPOPU3IUKH.

Otanbl  pa3sBUTUS  acTpoHOMHMH. [IpuknazmHOe W MHPOBO33PEHYECKOE 3HAYEHHUE
actpoHoMuH. IlpuMeHUMOCTb 3aKOHOB (DM3HMKH i1 OOBSICHEHHUS MNPUPOABI KOCMUYECKUX
O00BEKTOB.

Metonbl acTpoHOMUYECKHX HccienoBaHui. COBpeMEHHbIE ONTHUYECKHE TEJIECKOIbI,
paanoTeNeCKONbl, BHeaTMOC(hepHasi acCTPOHOMHUSL.

Bun 3Bé3nH0r0 He6a. Co3Be3aus, sipkue 3BE3/bl, TUNIAHETHI, UX BUJUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. ConHeuHnast akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE31.

3BE3MbI, WX OCHOBHBIE XapaKTEpUCTUKH. JluarpamMma «CHEKTpaldbHBIM Kjacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb) IS
3BE3]] TJIABHOM TOcienoBaTelbHOCTU. BHyTpeHHee cTpoenune 3BE3A. CoBpeMeHHbIE
MIPEJICTABJIEHMS O MPOUCXOKIEHUH U 3BooMn ComHIa U 3BE€3/1. DTanbl )KU3HU 3BE3].

Muieunsiii [1yTe — Hama [Manaktuka. [lonoxxenue u nemxenue Connina B ['anaktuke. Tumnbt
rajgakTuk. PaguoranakTuku v kBasapsl. YEpHBIE IbIPHI B paxX FalakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PazOeranue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe n3nydenue.

MaciurtabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobieMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus.

HabGmonenust 3B&3aHoro Heba  HEBOOPYKEHHBIM  TIJJa30M € HCIOJb30BAHHEM
KOMIIBIOTEPHBIX IPUJIOKEHUN NI  OHpENETCHMs] IMOJIOKEHHUsT HeOEeCHBbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3Be311s1 CEBEPHOro NMOyIapus U IpKHUeE 3BE3/IBI.

Ha6umonenus B teneckon JIyHsl, i1aHeT, TYMAHHOCTEH U 3BE3AHBIX CKOIUICHU.

Quzuueckuti npaxmuxym.Crnoco0sl U3MepeHns (PU3NIECKUX BEIUYHUH C HCIOIb30BAHHEM
AHAJIOTOBBIX U IMU(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB M KOMIBIOTEPHBIX NAaTYHMKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHTEIBHBIE MOTPEIIHOCTH HW3MEpeHHil ¢u3ndyeckux BenuyuH. OleHka
TPaHMI] IOIPEIIHOCTEMN.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHH, WCCICIOBAHUM 3aBUCUMOCTEH  (U3MUECKHUX
BEJIMYUH, MPOBEpKa MPEIJIOKEHHBIX TUMOTe3 (BBIOOp M3 paboOT, ONMMCAHHBIX B TEMaTHYECKUX
pazgenax « YUeHUYECKUI dKCIIEPUMEHT, Tab0paTopHbIe paOOThI, TPAKTHKYM)).

O6o0maromee moBropenue. OO0OIIEHNE M CHUCTEMAaTH3allUs COACPKAHUS Pa3felioB
kypca «Mexanukay, «MonekynsapHas (u3nKa W TEPMOIUHAMHKAY», «DIEKTPOJUHAMUKAY,
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«Konebanus u BOJHBD), «OCHOBBI CHEIHAILHON TEOPUU OTHOCUTENbHOCTHY, «KBaHTOBas
¢busnka», «JIEMEHTHI aCTPOHOMHUH U ACTPODUZHKN.

Ponp ¢u3ukum U acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJIOTMYECKOW, COLMAIBHOH U
ATHYECKOM cdepax AesITEeIbHOCTH 4YeIOBEeKa, pPOJb M MeCTO (U3MKM W acCTPOHOMUH B
COBPEMEHHON Hay4yHOW KapTHHE MHUpa, 3HAUYEHHUE ONUCATEIbHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIFHON M MPOTHOCTHYECKON (DYHKIUH HU3NIECKOH TEOpHH, pOIib PU3NIECKON TeOpu u
B (OPMHUPOBAHUU TPEICTABICHUNA O (U3NYECKON KapTHHE MHUpPA, MECTO (PU3UUECKON KapTHUHBI
MHpa B 00IIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

Mescnpeomemnusie cesasu. V3yuenne kypca pusuku yriyonéHHoro ypoBHs B 11 kimacce
OCYIIECTBIISIETCS C YU4ETOM COJIEPIKATEIIbHBIX MEKITPEAMETHBIX CBSI3€H ¢ KypcaMH MaTEMaTUKH,
OHMOJIOrHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nowsamus, C643aHHblE C U3VUEHUEM Memo008 HAYYHO20 NO3ZHAHUA.
sIBJICHHWE, Hay4yHbIM (akT, rumoresza, ¢u3nueckas BEIMYUHA, 3aKOH, TEOpHs, HaOII0JeHUE,
SKCIEPUMEHT, MOJICIUPOBAaHKE, MOJIETb, U3MEPEHNUE, IOTPELUTHOCTH U3MEPEHH, N3MEPHUTENLHBIE
npuOopsl, U poBas 1adbopaTopusi.

Mamemamuxa: pelieHne CUCTeMbl YpaBHEHHH. TpuroHomeTpuueckue (QyHKIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKAECTBO. BeKkTopbl M HX
MPOEKIIMU HA OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB. [Ipom3BONHBIC 3IEMEHTAPHBIX (DYHKIIMA.
[Ipu3Haku nog00us TPEyroJbHUKOB, ONPeIeIeHU e TUTOMAIN TUNIOCKUX (GUryp U 00béMa Ted.

Buonocusa: snekTpuueckue SBICHUS B JKUBOW MpHpone, KonebaTenbHbIe ABMXKEHUS B
KUBOW  TPUpONE,  OKOJIOTMYECKHE  PUCKH  MPH  [POU3BOJCTBE  DIEKTPOIHEPTHH,
ANIEKTPOMArHUTHOE 3arps3HEHHE OKPYKAIoMIeH Cpeapl, yIbTPa3ByKOBas JAMAarHOCTUKA B
MEIUIMHE, ONITUYECKHE SBJICHUS B )KHUBOU IMPUPOJIE.

Xumus. CTpOEHHUE aTOMOB W MOJIEKYJ, KPHUCTAJUTMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHMS KPUCTALUTMYECKON PEIIETKH, CTICKTPAJIbHBIN aHATH3.

l'eoepacghusi: MarHUTHBIE TOMIOCA 3€MIIM, 3aJI©KU MATHUTHBIX pyaA, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, ceiicmorpad.

Texnonocus: MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, AJEKTPOJBUIaTEIh
SAxobu, reHepaTOp MMEPEMEHHOrO TOKAa, WHIAYKIMOHHAs IIeYb, JIMHUMU DJEKTporepenad,
ANEKTPOJBUTATENb, pajap, PaauONpPUEMHHK, TEICBU30p, aHTeHHa, Tenedod, CBY-meus,
yIbTPa3ByKOBasi TUArHOCTHKAa B TEXHUKE, MPOCKIIMOHHBIM armapaT, BOJOKOHHAsl OITHKA,
CoJIHEe4YHasi OaTapesi, CyTHUKOBbIE TPUEMHUKHY, JI€PHAS SHEPreTHKA U KOJIOTUYECKUE aCIEKThI
e€ pa3BUTHSL.

Iliianupyembie pe3yJbTaThbl 0CBOCHUS] Y4eOHOI0 IpeaMeTa
JIMYHOCTHBIE Pe3yJIbTaAThI:

JlmaHOCTHBIE pE3yJbTAaThl OCBOCHUS Yy4yeOHOro mpeaMera «DHU3MKa» OTPAKAIOT
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIMXCsl PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTU, CHUCTEMOM UEHHOCTHBIX OPHEHTAlMI, TIMO3UTUBHBIX BHYTPEHHUX
yOeXAeHUH, COOTBETCTBYIOIIUX TPAJAMIIMOHHBIM IICHHOCTSIM POCCHMCKOro  OOIIecTBa,
paciMpeHre KU3HEHHOTO OIbITa U OIbITAa JEATEIHLHOCTH B MPOILIECCE peau3allid OCHOBHBIX
HanpaBJICHUN BOCIIUTATEIbHOMN AESTEILHOCTH, B TOM YHCII€ B YaCTH:

2padMCOaAHCKO20 60CNUMAHUSL
e CchOpPMHPOBAHHOCTh TPaKIAHCKOW TIO3UIMM OOYYAIOIIETOCs KaK aKTUBHOT'O M
OTBETCTBEHHOT'O YJICHA POCCUIMCKOT0 00IIECTBA;
® TPUHITHE TPAJAUIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHUECKUX U JIEMOKPATUYECKUX
IICHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JIESATEIHLHOCTh B MHTEPECAX I'Pa)KJaHCKOro OOIIECTBa,

y4acTBOBaTh B CAMOYIIPaBJIEHUU B 00pa30BaTEIbHON OpraHu3alliu;
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YMEHHE B3aHMOJIEMCTBOBATh C COLUMAJbHBIMHU HHCTUTYTAMH B COOTBETCTBHUHM C HMX
(GYHKIUSAMU ¥ Ha3HAYCHUEM
FOTOBHOCTh K TYMaHUTaApPHON U BOJIOHTEPCKOUN AEATENHLHOCTH.

nampuomu4ecKkozco 60cCnumdaHusl.’

c(OpPMUPOBAHHOCTb POCCUMCKOMN I'paskJaHCKON HIEHTUYHOCTH, aTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, JTOCTHKEHHUSM POCCHHCKHX
yu€HBIX B 00J1aCTH (PU3MKH U TEXHHKE.

nyoeHo-Hpaecm BEHHO2CO 60CnNUMAHRUA.

c(hOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBECHUS;

CIOCOOHOCTh ~ OIIEHHMBAaTh CUTYallMI0 W TOPUHUMATh OCO3HAHHBIE  pELICHUS,
OPUEHTUPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM YMHCIIE B
JEeATETBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO.

acmemu4decKkoco 60CnuUmaHusl.

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYas JCTETUKY HAy4YHOTO TBOPYECTBA,
npucyiero pusnueckoit Hayke.

mpydogoeo 6ocnumaHus.

UHTEpEC K pa3iuyHbIM cepaM NpodecCHOHATbHON MESITEIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOH, yMEHUE COBEPILATh OCO3HAHHBIN BbIOOD OynyIien
po(heccuu U pealn30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE IIJIaHbl;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHHUIO U CaMOOOpa30BaHHIO B 00JaCTH (PU3HUKH
Ha IPOTSKEHUU BCEH KU3HU.

IKOJI02UHECKO20 60CNUMAHUA.

c(OPMHUPOBAHHOCTh 3KOJOTMUYECKON KYJBTYphl, OCO3HAHUE TJI00AIBHOIO XapakTepa
9KOJIOTMYECKUX MTPOOIIeM;

IJIJAHUPOBAHHUE U OCYIIECTBIICHUE JCHCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeNnel yCTOMYMBOro pa3BUTHS YEJIOBEYECTBA;

pacIIMpEeHNE OIbITa JEATEIBHOCTH HKOJOTMUYECKOH HalpaBIEHHOCTH Ha OCHOBE
MMEIOIMXCSl 3HaHUM 110 (PU3HKE.

YEHHOoCMU HAY4YHO20 NO3HAHUA:

c(OpPMUPOBAHHOCTh MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HU3NYECKOM HAYKH;
OCO3HAHUE I[IEHHOCTU HAy4YHOW JEesTEeIbHOCTH, T'OTOBHOCTh B IIPOLIECCE H3YYEHUs
GU3MKU  OCYLIECTBIATh INPOEKTHYIO U  MCCIEAOBATEIbCKYIO  JEATEIbHOCTh
VH/IMBUYaJIbHO U B I'PYIIIIE.

MeTtanpeaMeTHbIE Pe3yJIbTAThI:
Ilo3nasamenvHovle YyHUBEPCAbHbIE YUeOHbIE OelCEUs
baszoevie nocuveckue oeticmeust:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJU3UpOBaTh NMpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

OIpEeNENATh LIEJU 1EeATEIbHOCTH, 3a/1aBaTh IapaMeTPhl U KPUTEPUU UX JOCTUKECHHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M IPOTUBOPEUUST B PACCMATPUBAEMBIX (DU3HYECKUX
SBJICHUSAX;

pa3pabaTeiBaTh TMJaH pemIeHHs MpoOJeMbl C Y4E€TOM aHalIM3a MMEIOIIUXCS
MaTepHAJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB IIENM,
OLICHMBATh PUCKHU MOCIEICTBUN I€ATEIbHOCTH;
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KOOP/IMHUPOBATh U BBIIOJHATH PAabOTy B YCIOBHUSIX pEajbHOr0, BUPTYaJbHOIO M
KOMOWHHUPOBAHHOI'O B3aUMOJIEH CTBHUS,
pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUU KU3HEHHBIX MTPOOIIEM.

basosvie uccneoosamenvekue delicmeus:

BJIa/IETh HAYYHON TEPMHUHOJIOIHEH, KIIFOYEBbIMU MOHATUSAMU U METOJaMu (U3NYECKON
HayKH;

BJAJCTh HAaBBIKAMHM Y4eOHO-MCCIIEOBATEILCKOW M TPOEKTHOW JESATENHbHOCTH B
obnactTi (U3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOATEIBHOMY IIOHCKY
METOZI0B pelIeHHs] 3adad (U3MUECKOro COJIEp)KaHMs, MPUMEHEHHUIO pPa3InYHBIX
METO/I0B ITO3HAHUS;

BJIAJIETh BUJIAMU JIEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHHUS, €70 MHTEPIPETALUH,
npeo0pa3oBaHHIO M MIPHMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIE IPU
CO3/I1aHUU y4EOHBIX TPOEKTOB B 00IaCTH (PU3HKHY;

BBISIBJIATh TMPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyallM3UpOBaTh 3aJady, BBIIBUIaTh
runoTesy e€ peuieHus, HaxOAUTh apryMeHThl JJis J0Ka3aTelbCTBa CBOUX
YTBEpKJIEHUH, 3a71aBaTh MapaMeTpbl U KPUTEPUU PEILECHMUS;

aHAJIM3UPOBATh IMOJIyUEHHBIE B XOJAE pEIICHUs 3aJaddl pe3yJbTaThl, KPUTUYECKU
OLIGHUBATH UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSIX;
CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHON JAEITEILHOCTH, B
TOM YHCJIE IPU U3YYEHUH (DU3HKMY;

JaBaTh OI[EHKY HOBBIM CHTYAIlHsM, OIICHUBATh MPHOOPETEHHBIN OIIBIT;

YMETb [EPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HENEATEINbHOCTH;
YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MIPEJIaraTh OpUTHHAIBHBIC TOJXO0/IbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 334U, IOMYCKAOIINE aIbTEPHATUBHBIE PEILICHHUS.

Paboma ¢ ungpopmayueii:

BJAJCTh HAaBBIKAMH IOJydeHHs HMHPOpPManuu (U3NYECKOTO COAep)KaHUs U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBJIATh IIOUCK, aHAJU3,
CUCTEMATH3allUI0 M MHTEpHpeTaluo HH(GOpPMalUUu pPa3Iu4yHbIX BUAOB U (GopM
MPEACTaBICHUS;

OLICHMBAThH JOCTOBEPHOCTh HH(OPMAIINH;

UCMOJb30BaTh CPEACTBA HMH(OPMALMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJIOTHH B
pPElIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX ¥ OPraHU3AlMOHHBIX 33134 C
coOyrofieHueM  TpeOOBaHMM  IPrOHOMUKH, TEXHMKM 0€30MacHOCTH, T'MTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M ATHYECKMX HOPM, HOPM HH(GOPMAILMOHHOM
0e30MmacHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOrO0 COACPKAHMSI B PA3IMYHBIX (opMaTtax ¢ Y4ETOM
HazHaueHus: MHGOpMALMU U LEJIEBOM ayAUTOPHUH, BBIOMpPAs ONTUMAIbHYIO (QopMmy
IPEe/ICTABJICHUS U BU3yaIU3alLllu.

Kommynuxamuenvie ynusepcanbHole yueOnvie 0etucmaeus.:

OCYIIECTBJISATH OOIIEHNE HA YPOKax (PU3HKU U BO BHE-YPOUHOU JEATEIHHOCTH;
pacro3HaBaTh NPEANOCHIIKH KOH(PIUKTHBIX CUTYAIl U CMSATYATh KOH(JIUKTHI;
pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh M UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHIHON M MHIWBHIYaIbHOU pabOTHI;
BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJI0r0 YJIEHA KOJUIEKTUBA;
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MPUHAMATh LEIH COBMECTHON NESITEIbHOCTH, OPraHW30BBIBATH M KOOPIMHUPOBATH
JIEUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJISATh IUJIAH JIEMCTBUM, pacnpenessiTh poJid C
y4€TOM MHEHHUI YYaCTHHKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM PabOThI;

OIICHMBATh KA4YEeCTBO CBOEro BKJIAJa M KaXKJIOrO Y4YacTHHKA KOMaHIbI B OOIMIWH
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

MPEJIaraTbh HOBBIE IPOEKTHI, OLEHUBATh UJEHU C NO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEIECHUE B PAa3JIMUHBIX CUTYalMSX,
MIPOSIBJIITH TBOPYECTBO U BOOOPAKECHHE, OBITh MHUIIUATHBHBIM.

Pezynamugnvie ynusepcanvnuvie yuedOHvie 0elicmsusl
Camoopeanusayusi:

CaMOCTOSITENIbHO OCYIIECTBIISITh [TO3HABATEIbHYIO JEATEIbHOCTh B 001aCTH (PU3UKU U
aCTPOHOMUH, BBISBIIATH POOJIEMBI, CTABUTH B (POPMYIUPOBATH COOCTBEHHBIE 33Ja49H;
CaMOCTOSITEJIbHO COCTABJIATh IUIAaH PELICHUs pacuETHBIX U KaYECTBEHHBIX 3aJad, IUIaH
BBINOJHEHNs MPaKTUYECKOM paboThl ¢ y4€TOM HMMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MO>KHOCTEW U NPEATIOYTECHUN;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

paciupsITh paMK1 y4e€OHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEAIOUTEHUM;

JieNlaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
pellIeHuE;

OIICHUBAThH IPHOOPETEHHBIN OIBIT;

CroCOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO SPYIULIUU B 007aCTH (PU3UKH,
MOCTOSIHHO MOBBILIATH CBOM 00pa30BaTEIbHbINA U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHmp0]lb, 3MOL;MOH(1Jleblﬁ uHmeJliekm.

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB 1IEJISIM;

BIIQJICTh HaBbIKAMH I1O3HABATEIbHOW pe(IEeKCHH KaK OCO3HAHHS COBEPIIAeMbIX
JIEMCTBUI U MBICIIUTEIIbHBIX IIPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUI;

HCIOJIb30BaTh MPUEMBI pedIEKCUH SISl OLIEHKH CHTYaIluH, BBIOOpa BEPHOTO PEIICHNUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIICHHS M0 UX CHUXKEHUIO;
MIPUHUMATh MOTUBBI U apPI'yMEHTHI APYTUX IIPH AaHAIU3€E PE3YyJIbTATOB JAEATEIbHOCTH;
MPUHUMATh Ce0sl, TOHUMasi CBOU HEJTOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPI'yMEHTHI APYTUX ITPU aHAIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MMPABO APYTUX HA OIIHOKH.

B npouecce nocTikeHMsI IMYHOCTHBIX PE3YJIbTATOB OCBOEHMSI IPOrPaMMBbI 110 GU3UKE JJIs
YPOBHS CpeqHero oluiero o0pa3oBaHus y O0yYAIOIIUXCS COBEPIICHCTBYETCA MOYUOHATbHDILL
uHmenexm, NpeAnonaraimi copMupoBaHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHME, BUJETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOH SMOIMOHAIBHOM Ccdepsl,
OBbITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKJIFOYAIOIIET O CaMOKOHTPOJIb, YMEHHUE IIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEACHHWE, CIIOCOOHOCTh  aJanTHPOBAaTBCA K
OMOLIMOHAJIbHBIM U3MCHCHHUAM U IPOABJIATH FI/I6KOCTI), OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEN MOTHBALMM, BKIKOYAIOUIEH CTPEMIIEHUE K JOCTHKEHUIO LIENH U YCHEXY,
OIITUMHU3M, UHUIIUATUBHOCTH, YMCHUC HeﬁCTBOBaTL, HCXo4s U3 CBOUX BOSMO)KHOCTeﬁ;
OMIIaTHH, BKJ'HOLIaIOHIeﬁ CIIOCOOHOCTh MOHMMATH OMOIIMOHAJIBHOC COCTOSIHUE APYTHUX,
YUYUTBIBATH €ro IMpu OCYHICCTBJIICHUU O6HICHI/I$I, CIIOCOOHOCTL K COYYBCTBUIO H
CONEPEKUBAHHUIO;
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COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpaUBaTh OTHOLIEHUS C
JIPYTUMU JIOAbMHU, 3200TUTHCS, IPOSBIISITH UHTEPEC U pa3peliaTh KOHQIUKTHI.

IIpenmeTHbIe pe3ybTAThI:

10 kaacc
[ ]

MOHUMAaTh POJb (GHU3UKK B DKOHOMHYECKOW, TEXHOJIOTMYECKOW, JKOJOTHYECKOM,
COIMATIbHOM M ITHYECKOH cepax NesTeTbHOCTH YelIOBEKa, POJb U MeCTO (U3UKH B
COBPEMEHHOMN HAaY4YHOU KapTHhHE MHpa, 3HAauYCHUE OMU CaTENbHOM,
CHCTEMaTU3UPYIOIIeH, OOBSICHUTEIbHON M NMPOTHOCTHYECKON (YyHKUMN (usnueckoit
TEOPUH — MEXAHWUKH, MOJICKYJSIPHOW (UMK U TEPMOIUHAMHUKHU, POJIb (PU3UUECKOU
Teopuu B GOpMUPOBAHUY TIPENICTABIICHUN O PU3NYECKON KapTUHE MUPA;

pa3nuyaTh YCIOBHS TPUMEHUMOCTH Mojeliell (U3NYecCKUX Tel U IPOIECCOB
(s1BJIEHUI): MHEpLUaIbHAs CUCTEMA OTCUYETA, aOCOJIIOTHO TBEPAOE TEN0, MaTepUalIbHAs
TOYKa, DPaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TNajJeHue, albCONIOTHO yHpyras
negopmarusi, abCOMOTHO yNpyroe U abCoMIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENU
ra3a, JXUAKOCTH M TBEPIOro (KpUCTAUTMYECKOr0) Tesla, WIealbHbIM ra3, TOUeYHBIN
3apsi, OQHOPOAHOE 3JIEKTPUYECKOE MOJIE;

pa3nuyaTh YCJIOBUs (TpaHUIlbl, OO0JIACTH) NPUMEHHUMOCTH (PU3MYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIMU XapakTep (yHAaMEHTANIbHBIX 3aKOHOB M OTrPaHUYEHHOCTH
MCIO0JIb30BaHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBSICHATh MEXAaHUYECKHE TIPOILECCHl M SBIICHUSA, HWCIOIb3Ys
OCHOBHBIC TIOJIOKEHUS W 3aKOHbI MEXaHHKH (OTHOCHUTEIHHOCTh MEXaHHUYECKOTrO
IBIDKEHUSI, (DOPMyJIbI KMHEMATHKH PaBHOYCKOPEHHOTO IBWIKEHUS, MpeoOpa3oBaHUS
lamunes nns  CKOpOCTM M IepeMeuieHus, 3akoHbl HbproToHa, mpUHIMI
OTHOCUTEIBHOCTU ['anuies, 3aKOH BCEMUPHOrO TATOTEHUS, 3aKOHBI COXPAHEHUS
UMITyJIbCa M MEXaHWYECKOM dHEPruu, CBsS3b pabOTbl CHJIBI C HM3MEHEHHEM
MEXaHUYECKOM DJHEPruHu, YCJIOBHS pPAaBHOBECHS TBEPAOTrO Tena), NPU OTOM
WCIIOJB30BaTh ~ MATEMAaTHYECKOE  BBIPAXKEHHE  3aKOHOB,  YKa3blBaTh  YCIOBHUS
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: Mpeoldpa3oBaHuil ["ammiies, BTOPOro U TPEThEro
3aKk0HOB HpIOTOHA, 3aKOHOB COXpaHEHHUsI UMITYJIbCA U MEXaHUYECKOW YHEPTrUH, 3aKOHA
BCEMHPHOT'O TATOTEHUS;

aHAJM3UPOBATh M OOBSICHATH TEIUIOBBIC MPOIECCH M SIBJICHHS, UCIIOIB3YSI OCHOBHBIE
nonoxkeHuss MKT u 3aKkoHBI MOJIEKYJISpHOH GHU3MKM W TEPMOAWHAMHKHU (CBA3B
JIaBJICHHS UJEAJILHOIO Ta3a CO CPEIHEW KNHETUYECKOW YHEPTHEN TENJIOBOIO ABUKECHUS
M KOHLIEHTpauuMel €ero MOJEKYJ, CBA3b TeMIepaTypbl BEIIECTBA CO CpEOHEH
KMHETUYECKOW DJHEpPruedl TEmJIOBOrO [JBH)KEHUS €ro 4YacTHL, CBS3b JIaBJICHUS
UJEAIBHOIO0 Tra3a C KOHIIGHTpallMel MOJIEKYJ]l M €ro TeMIlepaTypoH, ypaBHEHUE
MenneneeBa—Knaneiipona, nepBblii 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHMS
SHEPrMM B TEIMJOBBIX IIpoleccax), Mpd OITOM HCHOJIb30BaTh MaTEeMaTUYECKOE
BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS IPUMEHHMMOCTH ypaBHEHHS MeHpaeneeBa—
Kianeitpona;

aHAJIM3UPOBATh U OOBICHATH DJIEKTPUYECKUE SBJICHHS, HCIOIB3Yys OCHOBHBIE
MOJIOKEHUS U 3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXPaHEHHS 3JIEKTPUUYECKOro 3apsja,
3akoH  KysnoHa, MOTEHUMANBHOCTh  3JEKTPOCTATHMUECKOrO  MOJsl,  IPUHIUI
CYyNEepHo3ULINMN JIEKTPUYECKUX MOJICH, MPU 3TOM YKa3blBash YCJIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a Takke MpPaKTUYECKHM Ba)KHbIE COOTHOIIEHHUS: 3akOHbl Oma s
y4acTKa [eNu U JJIs1 3aMKHYTOM 3JIEKTPUYECKOM 11enH, 3akoH Jxoynsa—JleHua, npaBuna
Kupxroda, 3akonsr @apajes A1 SIEKTPOIN3A);

OMKCHIBaTh (PU3UYECKUE MPOIECCHI M SBJICHUS, UCIOJb3Ysl BEJIMYHUHBI: IepeMeIIeHuE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€Jla U CUCTEMBI TEJI, CUJla, MOMEHT CHUJIbl, JaBJICHUE,
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MOTEHIMANbHAA DHEPrusi, KMHETUYeCcKas JHEpPrus, MeXaHWdyeckas SHeprus, padora
CHJIBI, LIEHTPOCTPEMMUTEIBHOE YCKOPEHME, CHJIA TSDKECTH, CHJIA YIPYTroCTH, CHIIA
TPEHUSI, MOIIIHOCTh, SHEPTUsI B3aUMOJICH CTBHS Tea ¢ 3eMJI€ld BOM3H €€ TOBEPXHOCTH,
SHeprust ympyroud naepopManuu NpPYKHHBI, KOJIMYECTBO TEIUIOTHL, aOCONIOTHAs
TeMmreparypa Teia, paboTa B TEpMOIAMHAMHKE, BHYTPEHHSS HSHEPrusl HIealbHOTrO
OJIHOATOMHOT0 Ta3a, paboTa HJeaJbHOro ra3a, OTHOCUTENbHAs BJIAXKHOCTH BO3AYyXa,
KIIJI wupaeanbHOro TEMJIOBOTO JBUTATEINSA, 3JJEKTPUYECKOE TI0Je, HaNpsKEHHOCTH
IEKTPUUYECKOr0 IOJs, HANPSHKEHHOCTh IOJS TOYEYHOrO 3apsia WM 3apsKEHHOTrO
niapa B BaKyymMe€ M B AMAIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOr O MOJIsI, pa3HOCTh
MOTEHIIMAJIOB, JJIEKTPOJABWKYIIAs CUJIAa, CHJIa TOKA, HANPSIKEHHE, MOILIHOCTh TOKa,
UIEKTpUUYECKass EMKOCTh IUIOCKOIO KOHJIEHCATOPa, COMPOTUBIICHUE ydacTKa LEMU C
MIOCJIEOBATENbHBIM U IAPAJUIETBHBIM  COCIUHEHUEM  PE3UCTOPOB,  DHEPrHUsd
UIEKTPUYECKOr O MOJISI KOHJAEHCATOpa;

OOBSCHATHL OCOOEHHOCTH IPOTEKAHMUSI (PU3MUECKUX SBJIIEHUH: MEXaHHYECKOE
JBWJKECHUE, TEIUIOBOE JBM)KCHME 4YacCTUL[ BEIIECTBA, TEIUIOBOE DPAaBHOBECHE,
OpOyHOBCKO€ IBUXKEHUE, TUPPy3Hsl, NCIapeHUe, KUIIEHUE U KOHACHCAllUs, IJIaBJIeHUE
M KpUCTAJUIM3AlHWs, HANpPABICHHOCTh  TEMJONEPENauH, dSJICKTpU3aLusi  Tell,
SKBUIOTEHLUAJIbHOCTh TOBEPXHOCTH 3aPSKEHHOI O IPOBOAHUKA;

IIPOBOJIUTH MCCIIE0BAHME 3aBUCUMOCTH OJHOM (PU3MUECKON BEIWYUHBI OT JPYroil c
WCIOJIB30BAaHUEM IPSAMBIX HW3MEPEHHM, IPU 3TOM KOHCTPYMPOBATh YCTaHOBKY,
(GuKCUpOBaTh PE3yJIbTATHl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE
rpagukoB ¢ y4€ToM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEPEHHH, N1eJIaTh BBIBOJBI IO
pe3yibTaTaM UCCIIEOBaHUS;

MPOBOJUTh KOCBEHHBIE HW3MEPEHHUS (PU3NYECKHX BEIMYMUH, TPH OSTOM BBIOMPATH
ONTUMAJbHBIA METOJ HW3MEpPEHUs, OLICHUBATh aOCOJIOTHBIE U OTHOCHUTEJIbHBIE
MOTPEIIHOCTY NPAMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTH  ONBITBI 10 MPOBEPKE IMPEAJOKEHHOW THUIOTE3bl: MJIAHUPOBATH
OKCIEPUMEHT,  CcOOMpaTh  DKCHEPUMEHTAJbHYIO  YCTAaHOBKY,  aHAJM3UPOBATH
MOJIYYEHHBIE PE3YyJIbTaThl U J€JIaTh BBIBOJ O CTATYCE MPENJIOKEHHON TUITOTE3BI;
co0mo1aTh mpaBuiia 0€30MacHOro TpyAa MPHU MPOBEIEHUH HCCIEIOBAHUN B paMKax
y4eOHOro SKCIEPUMEHTa, MPAaKTHUKyMa U y4eOHO-MCCIe0BaTeNbCKOH M MPOEKTHOMN
JeATeIbHOCTH C HCIIONB30BAaHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1a0OpaTOPHOTO
000pyI0BaHUS;

pemaTe pacuy€THblE 3aJaud C SIBHO 3aJaHHOW M HESBHO 3a/JlaHHOM (usnueckoit
MOJI€NbIO: HAa OCHOBAHMM aHaIW3a YCJIOBHUS OOOCHOBBIBATH BBHIOOP (U3HYECKOM
MOJI€NM, OTBeyaIlell TpeOOBaHMSIM 3aJadyd, MNPUMEHATh (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  IOCTyJaThl (U3MYECKUX TEOpPUH TpU  MCIIOJIb30BaHUU
MaTeMaTUYECKUX METOAOB PEIICHMWS 3aJad, IPOBOAUTh pacyéTsl HA OCHOBAHUH
UMEIOIMXCA JAHHBIX, aHAJIM3UPOBAaTh pE3YyJbTaTbl M KOPPEKTUPOBATH METOIbI
pELIeHUs] C YUETOM MOIYYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHbIE 3a/1a4u, TpeOyolue NPUMEHEHHs 3HaHUN U3 Pa3HbIX pa3/esioB
Kypca (U3MKHM, a TaKKe HHTErpallid 3HAHUN U3 JAPYTrUX IMPEeIMETOB €CTECTBEHHO-
HAay4YHOI'O LIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMOYKY PACCYXIEHUW C OMOpOM Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS;

UCIONh30BaTh TEOPETHUECKUE 3HAHUS JUIsI OOBSICHEHHSI OCHOBHBIX MTPUHIIUIIOB PabOTHI
U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
MPUBOAUTH MPUMEPHI BKJIa/1a POCCUICKUX U 3apyOexKHBIX YIEHBIX -(DU3UKOB B pa3BUTHE
HayKH, B OOBACHEHHE IPOLIECCOB OKPYXAIOLIEro MHUpa, B Pa3BUTHE TEXHUKU MU
TEXHOJIOTHM;

23



11 kaacc

aHAJMM3UPOBATh M  OIEHWBATh TMOCJEACTBHS OBITOBOMW H  MPOU3BOACTBEHHOU
JeSITeIbHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKHMMH TMPOLIECCaMH, C TO3UIUH
HKOJIOTUYECKON 0€e30IacHOCTH, MpeICTaBICHHUM 0 panuoHaIbHOM
MPUPOONONH30BAHUH, @ TaKXKE€ Pa3yMHOM HCIIONb30BAHUM JOCTHKEHHH HAyKu U
TEXHOJIOTHIA JUIs JaIbHEHIIer0 pa3BUTHS YEI0BEYECKOro O0IIECTBA;

MIPUMEHSTH Pa3InYHbIC CIIOCOOBI paboTHI ¢ HH(OpMaIen PU3NIECKOro COAEPKAHUS C
WCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJIOTMH, TpPU  ITOM
UCTIONh30BaTh  COBPEMEHHBbIE  WH(GOPMAIMOHHBIE  TEXHOJIOTUW Ui TOWCKA,
nepepaboOTKU ¥ TPEIbSBICHHUS Yy4eOHOW U HaydHO-TOMYJSIpHOW WH(opManuu,
CTPYKTYpUPOBAHUS W WHTEPIPETAU HHPOPMAIMH, TOTYYSHHOH W3 Pa3IUIHBIX
HMCTOYHUKOB, KpUTUYECKH aHATM3UPOBATH MOJTydaeMyr0 HH(OPMAIIMIO W OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHUM, TaK M Ha OCHOBE aHalu3a
HMCTOYHHKA MH(OPMAIIHH;

NPOSBIISITh OPraHU3AllMOHHBIE W IIO3HABATEIbHBICE YMEHHUS CaMOCTOSTEIBHOIO
MPUOOPETEHUSI HOBBIX 3HAHMM B TMPOIECCE BBIMOIHEHUS TMPOEKTHBIX M Y4eOHO-
HCCIIeIOBATEILCKUX paboT;

paboTaTe B TPyNIe C UCIOJHEHHWEM Pa3JIMYHBIX COIUATIBHBIX POJICH, NIAHUPOBATH
paboTy TpyMNmbl, panyMoOHAIBHO paACHpEeAessiTh JCATEIHPHOCTh B HECTaHAAPTHBIX
CUTYaIHsIX, aJICKBATHO OLEHUBATh BKJIAJ KaXKJOr0 U3 yYaCTHUKOB T'PYIIIBI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMBbl;

OpOSBISITh MOTHBaLMIO K  Oyaymed mpodecCHOHalbHOW — AESTENbHOCTH 110
CHEIUATBHOCTIM (PU3HKO-TEXHHUECKOrO MPOQuIIs.

MOHUMAaTh POJIb (U3UKM B DSKOHOMHUYECKOH, TEXHOJOTHMYECKOH, COIMAILHOM |
ATUYECKON cdepax AeATeTbHOCTH YelIOBEKa, pOJib U MECTO (PM3UKH B COBpPEMEHHOMH
Hay4YyHOW KapTUHE MMUPA, POJb ACTPOHOMHH B IPAKTHUECKOHN J1€ATEIbHOCTH YEI0BEKA U
JanbHEHIIEM  HAyYHO-TEXHHUYECKOM pa3BUTHH, 3HAaUEHHE OIKCaTeIbHOM,
CHUCTEMaTU3UPYIOIIeH, OOBSICHUTEIbHON M NMPOTHOCTUYECKOW (PyHKIUN ¢uzndeckoi
TEOPUH — DIIEKTPOAMHAMUKH, CIIEHUAIBHON TEOpPUU OTHOCHUTEIBHOCTH, KBAHTOBOM
¢bu3uku, posib GU3NYEcKol Teopuu B (GOPMHUPOBAHUU TMPEACTaBICHUN O (HU3NUECKOM
KapTUHE MHpa, MECTO (DM3NYECKOH KapTHHBI MHpa B OOLIEM pSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABJICHUN O IPUPOZE;

pa3nuyaTh YCIOBHMS TPUMEHHUMOCTH Mojenedl ¢GU3NYecKux Tel U IPOIECCOB
(sBieHUI): ONHOPOAHOE JJIEKTPHUUECKOE U  OAHOPOJHOE MArHUTHOE  IOJ,
rapMOHUYECKHE KOoleOaHusi, MaTeMaTUYeCKUHd MAasATHHUK, HUICAJbHBIA MPYKUHHBINA
MasiITHUK, TApPMOHUYECKHE BOJIHBI, MJI€aIbHbIN KOJIEOATENbHbIH KOHTYp, TOHKAs JIMH3A,
MOJIeIel aTOMa, aTOMHOT'O SI7Ipa U KBAHTOBOM MOJIEIIN CBETA;

pa3nuyaTh YCJOBUS (TpaHUIBl, OONACTH) MPUMEHUMOCTH (U3NYECKHX 3aKOHOB,
MOHUMAaTh BCEOOMMH XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB M OTrPaHUYEHHOCTH
MCIO0JIb30BAaHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH DJIEKTPOMATHUTHBIC MPOIECCHl M SBICHUS, HCIOJB3Ys
OCHOBHBIE€ TIOJIOXKEHUSA M 3aKOHbl JJEKTPOAMHAMUKM U CHELUAJbHOH Teopuu
OTHOCUTEIBHOCTU (3aKOH COXpaHEHUs 3JEKTPUYECKOro 3apsjaa, cuiaa Amriepa, cuia
Jlopenna, 3aKOH 53JIEKTPOMAarHUTHOM MHAyKUMM, mpaBuio Jlenma, cBszp J/(C
CaMOMHJYKIIMM B JJIEMEHTE JJIEKTPUYECKOH IE€NU CO CKOPOCTBIO M3MEHEHHMS CHJIBI
TOKa, MOCTYJIaThl CIeIHaTIbHON TEOPUH OTHOCUTEIHLHOCTH DHHIITEIHA);
aHAJIM3UPOBATH U OOBSCHATH KBAHTOBBIE NPOLIECCH] U SIBJICHUS, UCIOb3YsI MOJI0KEHUS
KBaHTOBOW ¢u3uku (ypaBHeHHE DiHIITelHHa 111 dorodddekra, mepBblii U BTOPOH
noctynatel bopa, npuHIun cooTHoUIeHUs HeomnpenenéHHocrel ['eitzendepra, 3aKOHbBI
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COXpaHEHUs 3apsAA0BOr0 U MAacCOBOTO YMCET M DHEPTHU B SICPHBIX PEaKIUAX, 3aKOH
pPaOaKTUBHOTO Pacraa);

OIMHUCHIBAThH (PU3UYECKUE MPOLIECCHI U SBIEHUS, NCIOIb3Ys BETHMUMUHBI: HAPSDKEHHOCTh
AIIEKTPUYECKOr0  MOJsI, MOTEHUUAT  AJIEKTPOCTATUYECKOro  TOJS,  Pa3HOCTh
MOTEHIUAJIOB, JJEKTPOABMKYIIAs CUJa, WHAYKIHS MArHUTHOTO IOJI, MarHUTHBIN
MOTOK, CHJIa AmIepa, WHAYKTUBHOCThb, JJICKTPOABMKYIIAs CHJIA CaMOWMHIYKIIHH,
SHEPrusl MATHUTHOT'O IOJISl IPOBOJHHUKA C TOKOM, PEIISTUBUCTCKUAN MMITYJIbC, MOJTHAS
SHEPrHsl, SHEPT s TTOKOSI CBOOOTHON YaCTHUIIBI, SHEPTHsI M UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aPsI Spa, YSHEPTHSI CBSI3U SAPA;

OOBSCHATH OCOOCHHOCTH TMPOTEKAHHUS (PU3MYECKUX SBJICHHM: 3JIEKTPOMArHUTHAs
WHYKIHS, CAMOUHAYKIIHS, PE30HAHC, HHTepGEPCHIIUS BOJH, TU(paKIus, IUCIICPCHS,
MOJIHOE BHYTPEHHEE OTpakeHHe, GoTodsekrpudeckui 3gdekt (horoaddekr), annda-
u Oera-pacmaabl  saep, TaMMa-H3JIydeHUue sjaep, (QU3MUEecKHe  MPHHIIMITBI
CIEKTPaIbHOrO aHaJM3a u paboTHI Ja3epa;

OTpeNeNsaTh HalpaBiIeHHEe WHIYKIMH MAarHUTHOTO TOJISl MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl Jlopenua;

CTpOUTh Hu300pakeHue, COo37AaBaeMoOe IIJOCKHUM 3€pKaJoM, TOHKOW JIMH30M, U
pPacCYUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE MOHITUS, TEOPUU U 3aKOHBI JJIs
aHanmuM3a M OOBSCHEHHS (PU3MUECKUX IMPOLECCOB, MPOUCXOASIIIMX B 3BE3AAX, B
3BE3MHBIX CHUCTEMaX, B MEXKraJlaKTHYeCKON cpeae; IBUKEHHS HEOeCHBIX TeT,
SBOJIOLIMHY 3BE30 U BeeneHHOM;

MPOBOJIUTH HWCCIICOBAHUE 3aBUCHMOCTCH (PH3UYCCKUX BEIMYHMH C HCIIOIH30BAHHEM
MPSIMBIX U3MEPEHUH, IIPU TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTATHI
MONyYEeHHOW 3aBHCUMOCTH (M3MUYECKUX BEJIMYMH B BHUAEC TpadUKOB C YUETOM
aOCONIIOTHBIX ~TOTPEIIHOCTEH W3MEpeHHi, JelaTh BBIBOABI 10  pe3yJbTaTaM
WCCIICZIOBAHNS;

MPOBOJIUTh KOCBEHHBIC W3MEpeHHUs (U3MUECKUX BEJIWYMH, MPU OSTOM BBIOMPATH
ONTUMATBHBIA METOJ] H3MEPEHUs, OICHUBATh aOCONIOTHBICE M OTHOCHUTEJIBbHBIC
MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUI;

MPOBOJUTH  OMNBITHI MO TMPOBEPKE NPEIJIOKCHHONH THIOTE3bl:  IJIAHHUPOBATH
9KCIIEPUMEHT,  COOMpaTh  DKCIEPUMEHTAJbHYIO  YCTAaHOBKY,  aHAJU3UPOBATH
MOJTyYeHHbIE PE3YyIbTAThl U J1eJaTh BHIBOJ O CTATyCe MPEIJIOKEHHON THITOTE3bI,
OIMKCHIBATh METOJIBI MOJTYYCHHSI HAYIHBIX aCTPOHOMHYECKUX 3HAHUMH;

co0moiaTh mpaBuiia 0€30MacHOro TpyAa MPU MPOBENEHUHM HMCCIEIOBAHUNA B paMKax
y4eOHOro SKCIEePUMEHTa, MPaKTHUKyMa U y4eOHO-MCCIeNOBATEeNbCKOW M MPOEKTHON
JIEeSITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M J1a00OpaTOpHOro
000pyI0BaHUS;

pemaTe pacuy€THbIE 3aJaud C SIBHO 3aJaHHOM M HESBHO 3aJaHHOM (usnueckoit
MOJIENbIO: HA OCHOBAHWHM aHalW3a YCJIOBHsS BHIOMpaTh (U3NYECKHE MOJEH,
OTBevarolye TpeOOBaHUAM 3aJa4H, IPUMEHSTh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH H
NOCTYNaThl (PU3MYECKHX TEOPUH NpU HCHOIB30BAHMHM MAaTEMaTHYECKUX METOJ0B
pelieHuss 3ajav, MPOBOJAUTH pPACYEThl HA OCHOBAHWU HWMECIONIUXCS JIAHHBIX,
AHAJIM3UPOBATH PE3YJbTATEI W KOPPEKTHPOBATH METONBI PEIICHUS C y4ETOM
MOJTyYCHHBIX PE3yJIbTATOB;

pelmaTh KaueCTBEHHBIC 33/1auH, TPpeOyoIIre MPUMEHEHHs 3HAaHUN U3 Pa3HBIX pa3eloB
Kypca (U3MKH, a TaKKe HHTErpallid 3HAHWUW M3 JAPYTrUX IMPEIMETOB E€CTECTBEHHO-
HAy4YHOr0 IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PaACCYXJICHHUH C OMOpoi Ha
W3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS;
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UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHHUST OCHOBHBIX IPUHIUIIOB PabOThI
M3MEPUTEIBHBIX IPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOIMUECKUX ITPOLIECCOB;
HPUBOJIUTH ITPUMEPHI BKJIaa POCCUICKUX U 3apyOeXHBIX YUEHBIX -(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOIECCOB OKPY)KAIOIIEro MHpAa, B pa3BUTHE TEXHUKH U
TEXHOJIOTHM;

aHAIM3MPOBATh M  OLEHUBAThb IOCJIEACTBUS OBITOBOM U  IPOU3BOJCTBEHHOMN
JeATeIbHOCTH YEeJIOBEKAa, CBS3aHHOM C (U3MYECKMMHU TNpoleccaMH, ¢ TO3UIHH
9KOJIOTUY ECKOI 0e30MacHOCTH, MPEICTABICHUN 0 panoOHaIILHOM
IPUPOJONONB30BAHNM, @ TAKKE PAa3yMHOM HCIOJIb30BAaHUM JOCTH)KEHHM HayKu H
TEXHOJIOTWH JUIs JalbHENIIero pa3BUTHS YEI0BEUECKOro 00IIeCTBa;

INPUMEHATH Pa3IMYHbBIE CITOCOOBI pabOTHI ¢ MHPOpPMAIUEel PU3MIECKOro COAEpKAHU C
UCMOJb30BAaHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTMH, TMpH  ITOM
UCIIOJIb30BAaTh ~ COBPEMEHHBIE  MH(POPMALMOHHBIE  TEXHOJOTMM ISl  TIOMCKA,
nepepabOTKU M NpeabsABICHUs ydyeOHOW M HaydyHO-TOMYJSIpHOW uWH(opManuu,
CTPYKTYPUPOBAaHUSI W MHTEpHpeTaluy HHPOPMALUM, IOIY4YEHHOW M3 pa3IndHbIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBAThH MOJIydaeMyro HH(OPMALUIO U OLlEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUN, TaK M Ha OCHOBE aHalM3a
MCTOYHHMKA UH(POPMALINH;

IPOSBJIATh OPraHU3allMOHHBIE U  I103HABATEIbHBIE YMEHHUS CaMOCTOSATEIBHOIO
npuoOpeTeHHsl HOBBIX 3HAHMH B IPOLECCE BBINOIHEHMS NPOEKTHBIX U YyueOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B Ipynne ¢ UCHOJHEHUEM pa3IMYHBIX COLUAJBHBIX pOJIEH, MJIaHUPOBAThH
paboTy TIpyIIbl, pPalUOHAIBHO paCIpEeNessiTh JAEATeIbHOCTh B HECTaHJAPTHBIX
CUTYalUsIX, aIeKBaTHO OL[EHUBATh BKJIAJ KaKJIOr0 U3 YYaCTHUKOB I'PYIIIbl B PELICHUE
paccMaTpuBaeMoi IpoOJIEMBI;

OpOSIBISITh  MOTHBALMI0O K  Oyaymed  mpodeccHOoHalbHOW — AESATENbHOCTH 110
CHEHAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIISL.
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TemaTn4yeckoe NJIAHUPOBaHUE

10 kiaace

HauMeHoBaHue
pasaesioB U TeM
MporpamMmbl

KosnuyecTBO 4acoB

[paxTny
ecKHe
paboThI

Bcero | Kontpoanb

padoTsI

DJIeKTPOHHbIE
(mugposrwie)
oOpa3oBare/ibHbIE

pecypcesl

[pnmevanne

Paznen

1. HayuHblii MeTOJ MO3HAHUSI PUPO/BI, 6 YacoB

11

Hayunsni meton
MO3HaHUS IPUPOIBI

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-pupil

Pa3nen 2. Mexanuka, 35 yacoB

2.1

Kunemaruka

10 1

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

2.2

Hunamuxa

10

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

2.3

Cratuka TBEpIOro Teaa

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-pupil

24

3aKOHBI COXpaHEHHUS B
MEXaHHKE

10 1

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

Paznen 3. MoJiekyJisipHas pu3uKa U TEPMOIUHAMHUKA, 49 yacoB

3.1

OcHOBBI
MOJICKYJISIPHOKHHETHIECK
Ol Teopum

15 1

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-pupil

3.2

Tepmonunamuka. TerioB
b€ MAIINHBI

20 1

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

3.3

ArperaTtHble COCTOSHUS
BeecTBa. PazoBble
TIePeX0IbI

14 1

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-pupil

ObopymoBanue
«Peneony»
Touka Pocra

Pa3nen 4. DnekrpoqunaMuka, 54 yaca

41

OJeKTpryYecKoe 1moJie

24 1

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

4.2

IlocTostHABII
SJICKTPUUECKUU TOK

24 1

http://fcior.edu.ru
http://experiment.edu.ru

ObopynoBanue
«Peneon»
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http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://bvbinfo.ru/auth
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://bvbinfo.ru/auth
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/

http://school-
collection.edu.ru

https://resh.edu.ru/for-pupil

Touka Pocrta

4.3

Toku B pa3auyHbBIX
cpenax

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

ObopynoBanue
«Peneon»
Touka Pocra

Pazgen 5.

DusnvecKknii MPaKTUKYM, 16 4acos

5.1

PU3NIECKUN TPAKTHKYM

16

16

https://videouroki.net/

http://fcior.edu.ru
http://experiment.edu.ru

ObopynoBanue
«Peneon»
Touka Pocra

Obo06maromiee MOBTOPEHNE

10

https://resh.edu.ru/for-pupil

https://lecta.ru/egepromo/
https://bvbinfo.ru/auth.

Hroro

170

16

11 kaace

HaunmenoBanue
pa3aesioB U TeM
NMPOrpamMMmel

KoanyecTBo yacoB

Bcero

Kountp
paboThI

MpakTuy
padoThI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTeJIbHbIC

pecypcesl

IIpumeuanne

Pazgea 1. Diekr

OHHAMMKA, 27 4acoB

11

MarnuTHOe 1one

14

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-
pupil

12

DneKTpOMarHuTHas
WHAYKIUS

13

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

Ob6opynoBanaue
«Peneony
Touka Pocta

Paznen

2. Konebanusa u BoyiHbI, 60 yacoB

2.1

Mexanu4yeckue
KOJIEOaHU

10

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-

pupil

2.2

DJeKTPOMArHUTHBIC
KoneOanus

15

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

O6opynoBanue
«Peneony
Touka Pocta

2.3

Mexanuyeckue u
3IEKTPOMarHUTHBIE
BOJIHEI

10

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-
pupil
https://bvbinfo.ru/auth.

24

Ornruka

25

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://bvbinfo.ru/auth
https://videouroki.net/
http://fcior.edu.ru/
http://experiment.edu.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/egepromo/
https://bvbinfo.ru/auth
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://bvbinfo.ru/auth
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://bvbinfo.ru/auth
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/

http://class-fizika.ru/
http://nano-edu.ulsu.ru

Pasnen 3. OcHoOBBI cCIeNIMATIBLHON TEOPHU OTHOCUTEJIBHOCTH, 5 YacoB

3.1

OcuoBrsl CTO

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-
pupil

Pa3znen 4. KanToBas ¢puzuka, 25 yacos

41

KopnyckynspHo-
BOJIHOBOM JIyaji3M

15

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

4.2

dusnka aroma

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-
pupil

4.3

®du3nka aTOMHOTO Sapa
Y DIIEMEHTAPHBIX YaCTHUII

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru
https://bvbinfo.ru/auth.

Paznen 5.

JJIeMeHThI ACTPOHOMUHU U acTPopu3UKH, 12 yacoB

5.1

OneMeHTbI aCTPOHOMUHN
U acTpoU3NKH

12

http://fcior.edu.ru
http://experiment.edu.ru

http://school-
collection.edu.ru
https://resh.edu.ru/for-
pupil
https://bvbinfo.ru/auth.

Pasneu 6.

Du3znyeckuii IpakTUKyM, 16 yacos

6.1

DuU3NYECKUN PAKTUKYM

16

16

https://videouroki.net/
http://experiment.edu.ru

http://school-
collection.edu.ru

Ob6opynoBanue
«Peneon»
Touka Pocta

Paszgen 7. O600maroiiee NoBTo

eHmue, 25 yacon

7.1

Cucremaruzanus u
00001IIeHrEe TTPETMETHO-
T'O COZIep KaHUs U OIbITa
JeSITeTbHOCTH, TTPUO0-
PETEHHOTO IIpH U3yde-
Hun Kypca ¢uzukn COO

25

https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru

Hroro

170
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http://class-fizika.ru/
http://nano-edu.ulsu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
https://bvbinfo.ru/auth
http://fcior.edu.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://bvbinfo.ru/auth
https://videouroki.net/
http://experiment.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://lecta.ru/ucheniku
https://lecta.ru/egepromo/
http://class-fizika.ru/
http://nano-edu.ulsu.ru/
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