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Paznen 1. Hay4ynblid MeTO MO3HAHMS IPUPOBI.

®uzuka — dyHAaMEeHTalIbHAs Hayka O npupoje. HayuyHblii MeTON MO3HAHHMS U METO/AbI MCCIEAOBAHUS (HU3MUECKUX
SIBJICHUM.

DKCIEpPUMEHT B TEOPHS B TIpoliecce Mo3HaHus Mpupoibl. Habmonenne n sSkcrepuMeHT B (pu3uke.

Cnoco0Obl u3MepeHusi (pU3MUYECKUMX BEIUYHMH (AHAJIOrOBBIE M LIM(PPOBBIE HU3MEPUTENbHBbIE MPUOOPHI, KOMIBIOTEPHBIE
JTATYUKOBBIE CUCTEMBI).

[TorpenrHocTu U3MepeHUt GU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (U3UYECKUX SIBJICHUN M MPOIECCOB (MarepuaibHas TOYKA, aOCOJIIOTHO TBEPAOE TENO, UjcaibHas
KUJKOCTh, WJICANIbHBIN Ta3, TOUCUHbIN 3apsan). ['unore3a. ®u3nueckuil 3aKOH, TPAHUIIBI €0 MPUMEHUMOCTH. Du3znueckas
TeopHusl.

Ponb u mecTo puzuku B opMUPOBAaHUU COBPEMEHHOW HAYYHOW KAapTUHBI MUPA, B MPAKTHUYECKOU JEATETLHOCTH JIFOICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepeHne cuibl TOKa W HaOpsDKEHUS B IENM TOCTOSIHHOTO TOKa MPU TOMOIIM AHAJIOTOBBIX M IU(POBBIX
M3MEPUTENBLHBIX TPUOOPOB.

3HaKOMCTBO ¢ IudpoBoit jabopatopuedt mo ¢usuke. [Ipumepsl u3MepeHuss GU3HUECKUX BEIUYUH TMPU TTOMOIIH
KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe apmxeHrne. OTHOCUTENBHOCTh MEXaHUUECKOTO ABMKEeHUA. ChcTeEMa OTCUETA.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuanbHON TOYKH, €M0 MPOEKIIMU HA OCH CUCTEMBI KOOPAUHAT. TpaeKkTopus.



[Tepemenienue, CKOpOCTh (CpenHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepUATIbHOW TOYKH, UX MPOEKIUU
Ha OCHU cucTeMbl KoopauHat. ClloXKeHre MepeMENIeHUH U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIMHENHOE NBUKEHNE. 3ABUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHHUS U IIyTH
MaTepHAIbHON TOUYKH OT BPEMEHHU U UX rpaduKH.

CBoOomHOE mameHue. YCKOpeHHWe CBOOOMHOTO mMajaeHus. JIBrkeHwe Tenia, OpOIIEHHOTO IMOJA YIJIOM K TOPH30HTY.
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH ¥ YCKOPECHUSI MAaTEPUATBLHON TOYKM OT BPEMEHH U UX TpaduKH.

KpuBonmuueinnoe nBuxeHne. J[BUKEHHME MATEPUAIbHOW TOYKM [0 OKPYXKHOCTH. YTJIOBas WM JIMHEHWHAS CKOPOCTh.
[lepuon u yactora obpamienus. LleHTpocTpeMurensHoe (HOpMaIbHOE), KacaTelbHOE (TAaHT€HIIMAIBLHOE) U MOJTHOE YCKOPEHUE
MaTepUAIbHON TOYKH.

TexHHYeCKHe YCTPOMCTBA U TEXHOJIOTHUYECKUE MPOLIECCHI: CIIMAOMETP, ABHKEHUE CHAPSAOB, LIETHBIE, IIECTEPEHUATHIC
1 peMEHHBIE Mepelauyu, CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mopenb cucteMbl OTCUETA, MILTFOCTPAIUS KHHEMATHUYECKUX XAPAKTEPUCTUK IBUKEHUS.

CriocoObl uccie10BaHusl IBU>KEHU.

NnmrocTpanus mpeaenbHoro nepexoaa 1 u3MepeHue MrHOBEHHOW CKOPOCTH.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEKEHHOM POCTPAHCTBE.

Hab6nronenue nBmxeHus Tena, OpoIreHHOro Mo/ YIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpagnenue ckopocTul pu ABMKEHUH MO OKPY>KHOCTH.

[TpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IMyTEN, TPAEKTOPHI, CKOPOCTEU NBMKEHUS OJJHOTO M TOTO K€ TeJia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3ydyeHne HEpaBHOMEPHOTO IBUKEHUS C LIEJBIO ONPENEIICHUS MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHus mpyu MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHHUH IO HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBH)KEHUH.

N3mepenne yckopeHus CBOOOTHOTO NaJAeHUs (PEKOMEHI0BAHO MCTIOIb30BaHNe MU(PPOBOI J1a00paTOpun).



W3ydyenune ABWKEHHsS Tela, OpPOIIEHHOTO TOpH30HTanbHO. IIpoBepka THUMOTE3bl O MPSAMON MPOMOPIUOHATBHON

3aBUCUMOCTHU MCKAY AAJIbHOCTBIO 10JIETa U HaYaJIbHOM CKOPOCTBIO TCJIA.

N3yuenue ABMKEHUS TENA 110 OKPYKHOCTH C IIOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTHU IIEpHOAa 00palleHnss KOHHYECKOTO MasgTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuka.

IlepBsiii 3akoH Hprorona. MHepuumaneubie cucremsl oTcuéra. [Ipuaiun otHocutensHoCcTH ['anunes. HennepunanbHble

CUCTEMBbI OTCUETA (OTpeIeTIeHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIun cynepno3uiuy Cull.

Bropoii 3akoH HeroTOHA 17151 MaTepraaIbHON TOUYKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh TPABUTAIMOHHON U MHEPTHOM MacCCHhlI.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO IMaJCHUS OT BBICOTHI HAaJl IMOBEPXHOCTHIO IIAHETHI U OT

FGOFpa(i)HqGCKOﬁ IMUPOTHI. ]_—[BI/I)KCHI/IG HEeOECHBIX TEJ U UX CIIYTHHKOB. 3aKOHbBI Kenﬂepa. HepBa;I KOCMHUYCCKAA CKOPOCTh.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, JBHKYIIErocst ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHsS CKOJbXeHUs M cuwia TpeHuss nokos. Kosapduuument tpenms. Cuna

COIIPOTHUBJICHUA ITPU ABUXKCHHUHU TCJIA B JKUJIKOCTHU UJIN I'a3c, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTCIIbHOT'O IBUKCHHUAI.

Hasnenue. ['mapocrarndeckoe nasienue. Cuia Apxumena.

TexHUYEeCKHE YCTPOMCTBA U TEXHOJIOTHYECKHUE MPOIECChI: MOAMMITHUKHY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.
Hemoncmpauuu.

HaOnronenue aBM»KeHUs T€Jl B MHEPIIUATIBHBIX U HEMHEPIIUATIBHBIX CUCTEMAaX OTCUETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne AByX IUIMHAPOB WJIM IIAPOB Pa3HOM MAacChl ¢ OJWHAKOBBIM YCKOPEHHMEM OTHOCHUTEIBHO HEHMHEPIUAIHHOMN

CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJCUCTBYIONICH NPWIOKEHHBIX K TEIy CHJI C IMPOU3BEACHUEM MAacChl Teja Ha €ro yCKOpEHUE B

VHEPLUAJIBbHOU CUCTEME OTCYETA.

PaBencTBO CHJI, BOBHUKAOIIUX B PC3YJIbTATC B3aI/IM0I[eI\/JICTBI/I$I TCII.



N3mepenne mace 1no B3auMoOJIEUCTBUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NObEME U TaJICHUH.

LleHTpoOEKHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOAEHCTBYIONIEN CUII IPU ABMKEHUHU OpYyCKa IO HAKJIOHHOM MJIOCKOCTH.

[IpoBepka runoTes3sbl 0 HE3aBUCUMOCTH BPEMEHHU JIBUKEHHUS OpycKa M0 HAKJIOHHOM MJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE
OT €ro MaccChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MIPY>KUHE U PE3UHOBOM 00paslie, OT X AehOopMariyH.

N3ydenune ABUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JIETKUH OJIOK.

H3mepenne ko3hduirmeHTa TpeHus Mo BEIMYNHE YIIIOBOr0 KoddduireHTa 3aBucuMoct Frp(N).

UccnenoBanue nprkeHust Opycka 1o HaAKJIOHHOM TNIOCKOCTH € IEPEMEHHBIM KO3 PUIIUEHTOM TPEHHUS.

N3ydenune nBMKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpoe Teno. [locTynarenbHoe U BpallaTeabHOe ABMKEHUE TBEPAOTO Tena. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpauieHus. [1lneuo cunbl. ClioxkeHne Cuil, TPUJIOKEHHBIX K TBEpAOMY Tely. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeA.

VYcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: KPOHIUTENH, CTPOUTENBHBIM KpaH, pemeETdyaTsie
KOHCTPYKIIMH.

Jlemoncmpayuu.

YcnoBusi paBHOBECHS.

Bune! pasHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.
HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.



KoHcTpynpoBanue KpOHIITEWHOB U pacd€T CUII yIPYTOCTH.

N3ydenune ycTOMYnBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3axonvl coxpanenusn 6 Mmexanuxe.

NMitynbsc MaTepuaIbHON TOYKHM, CUCTEMBI MAaTEPUAIIBHBIX TOYEK. LIEHTp Macc cucTeMbl MaTEpUANIBHBIX TOYEK. Teopema
0 IBU)KEHUU LIEHTPA Macc.

NMnynibe CHIIBI M1 N3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

MoMeHT umnysibca MaTepuaibHOM TOUKU. IIpeacraBienne o COXpaHEeHUM MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX.

PaboTa cuiibl Ha MaJIoM U Ha KOHEYHOM TiepemenieHuu. ['paguueckoe npeacraBieHue padbOThl CUJIBL.

MoOUIHOCTB CUIIBI.

Kunernueckas sHeprust MarepuaibHON TOUku. Teopema 00 M3MEHEHUN KUHETUUECKOH SHEPTUH MaTepUaIbHONU TOUKH.

[loreHunanbHple W HeENOTEHUMAIbHBbIE cuibl. [loreHuuanbHas odHeprus. I[loreHnumaneHas dHeprus ynpyro
nepopMupoBaHHON TpyxuHbL. [loTeHIManpHAs 3HEprus Tejla B OJHOPOAHOM TpaBUTALMOHHOM moje. [loTeHunanbHas
SHEPrus Teja B IPaBUTALMIOHHOM IOJIE OAHOPOJHOIO mapa (BHyTpH M BHE 1apa). Bropas kocMmuueckas ckopocTb. TpeTbs
KOCMHYECKAsI CKOPOCTb.

CBsi3p pabOThl HEMOTEHLUMAJIBHBIX CHJI C M3MEHEHHMEM MEXaHWYECKOM 3HEpPrUU CHUCTEMBbl Tell. 3aKOH COXpPaHEHUs
MEXaHUYECKON SHEPTHUU.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyuM 11 HI€abHON JKUJIKOCTH KaK CIEICTBUE 3AKOHA COXPAHEHUS MEXaHUUECKON DHEPTHH.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHUYECKUE MPOLECCHI: IBUKEHUE PAKET, BOJOMET, KONEP, NMPYKUHHBINA MHUCTOJIET,
TUPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKECHHUE.

HN3mepenune MOITHOCTH CHUJIBL.



H3meHeHue sHepTuu Telia NPy COBEPLICHUHN paOOTHI.

B3anmuble npeBpamieHuss KUHETUYECKOW M MTOTEHUHUAIBHOW SHEPrUM NPU IEUCTBUU HA TEJIO CHJIBI TSKECTH WU CHUJIBI
YIPYTOCTH.

CoxpaHeHue dHEePTUH NMPU CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITyTH.

W3mepenue CUiTbl TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIISI U MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEA C UMITYJIbCOM CHJIBI.

Hccenenoanue coXxpaHeHNs UMITYJIbCa IIPU YIIPYTOM B3aUMOJCHCTBUM.

N3mMepeHne KNHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTEHIUATBHON SHEPTUH MPYKUHBI C pa0OTOM CHUJTBI TPEHUSL.

Omnpenenenre pabOTHI CUIIbI TPEHUSI P IBUYKEHUU TeJla IO HAKJIOHHOM TJIOCKOCTH.

Pa3znes 3. MoJsiekyJIsipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcHOBHBIE TOJIOKEHHST MoJieKyJsipHO-KuHeTndeckoil Teopun (MKT), ux omnsiTHOoe oOocHoBanue. Juddysus.
bpoyHOBCcKOe aBHKEHUE. XapaKkTep ABUKECHUS U B3aUMOJEHCTBUS YAaCTHUIl BellecTBAa. MOJIeNId CTPOCHUS ra30B, )KUIAKOCTEN U
TBEPJABIX TeI M 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojeliei. Macca u pa3Mmepsl Mojiekya (aTtomoB). KonmnuecTBo
BeniecTBa. IlocrosHHas ABoraspo.

TennoBoe paBHOBecue. TemnepaTypa u cnocoOwl e€ uzmepenus. [llkana remneparyp Llenbcus.

Mopene uaeanbHOrO rasa B MOJIEKYJSIPHO-KMHETHYECKOM TEOPUH: YaCTULBl Ta3a JABUKYTCS XAOTHYECKM M HE
B3aMMOJICHCTBYIOT APYT C IPYTOM.

["a3oBbIe 3akoHBI. YpaBHeHHe MennaeneeBa—Kiamneiipona. AGcontoTHas temriepatypa (mkana Temneparyp KenbBuna).
3akon JlampToHa. M30mporeccsl B UACaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BelecTBa. I'paduueckoe npeacTaBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p MEXIYy NABJICHUEM U CPEIHEM KHUHETUYECKOW SHEPrued MOCTYINATEIBHOTO TEIUIOBOTO JBHKEHHUS MOJIEKYJI
UJIEABHOTO ra3a (OCHOBHOE YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU UAECAIBHOTO rasa).



CBsi3p  aOCOMIOTHOM  TeMIIepaTypbl TEPMOJAMHAMUYECKONW CHCTEMBl CO CpEeAHEH KHHETHYEeCKOW JHepruen
MOCTYNATEIBLHOIO TEIIOBOTO JIBMXKEHUS €€ YACTHII.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKUE TIPOLIECCHI: TEPMOMETP, OapOMETp, MOJIy4eHIE HAHOMATEPUATIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHUS YaCTUI] BEIIECTBRA.

Mopenb O6pOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Huddys3us xuakocTei.

Mogens onbita llTepHa.

[IpuTskeHne MOJIEKYII.

Mopenu KpucTaTn4ecKuX pereToxK.

Habutoienue u ncciaenoBaHue U30MpoIECcCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

WccnenoBanue nporecca yCTaHOBIICHUS TEIJIOBOTO PABHOBECHS MPU TEIJIOOOMEHE MEXTY TOPSUYEH U XOJIOAHOM BOJIOM.

N3ydenune nzorepMuueckoro mpoiecca (PeKOMEH1I0BaHO UCTOJIb30BaHuE HUGPOBOIL TabopaTopun ).

N3ydyeHnne n30xopHOTo npoiecca.

N3ydenune nzobapHOTO Mporiecca.

ITpoBepka ypaBHEHUS COCTOSHHSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (TZl) cucrema. 3agaHue BHEIIHMX YCJIOBUU [JIi TEPMOJUMHAMUYECKOM CHUCTeMbl. BHelHue u
BHYTpPEHHHE MapaMmeTpbl. [lapaMeTpbl TepMOJMHAMUYECKOW CHUCTEMBbI KaK CpeAHUE 3HAUCHHS BEJIUYHUH, OMHUCHIBAIOIIUX €&
COCTOSIHUE Ha MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepMomumHamuiky. CamMompou3BOJIbHAsS pelakcalusi TEPMOJAMHAMUYECKOW CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.



Mopenp uaeanpHOro rasa B TEPMOAMHAMHMKE — CHCTEMA ypaBHEHHU: ypaBHeHue MenneneeBa—Knanenpona u
BBIPAKECHUE I BHYTPEHHEW DHEPrUU. Y CIOBUS NPUMEHUMOCTH 3TOM MOJEIM: HU3Kasg KOHIIEHTPALMS YacTHUILl, BBICOKHE
TeMnepaTypbl. BeipaxxeHue 11si BHyTPEHHEW 3HEPTUU OAHOATOMHOTO UAEATbHOTO ra3a.

KBa3ucrarnueckue u HECTaTHUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKke. Berancnenue padoTsl o rpaduky mporecca Ha pPV-auarpaMme.

Temnonepenada kak crmocod W3MEHEHUs BHYTPEHHEH YHEPTUN TEPMOJIMHAMUYECKOW CUCTEMBI 0€3 COBEPIIICHUS PaOOTHI.
KonBekuusi, TEIIONpoBOIHOCTD, U3ITYYEHHE.

KomnuectBo Tennotel. TemoéMKoCTh Tena. YIelbHAs W MOJIIPHAs TEIIOEMKOCTH BelllecTBa. YpaBHeHue Maiiepa.
VYaenbHas TeruioTa cropaHusi ToruBa. Pacu€r kommdecTBa TEIUIOTHI mpu Terwionepenade. [lonarue o0 agmabaTHOM
IpoLECCe.

[lepBbIil 3aKOH TepMOAMHAMUKH. BHyTpeHHsAs sHeprus. KonudecTBo TemoTsl M padoTa Kak MeEpbl HM3MEHEHHS
BHYTPEHHEW YHEPTUU TEPMOJIUHAMUYECKOU CUCTEMBI.

Bropoii 3akOH TEepMOAMHAMUKM Ul PABHOBECHBIX MPOLIECCOB: 4Yepe3 3aJaHHOE pPABHOBECHOE COCTOSTHUE
TEPMOJIMHAMHUYECKOM CUCTEMbI TPOXOJIUT €AMHCTBEHHAs aauadaTa. AOCOIIOTHAs TeMIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY J1JI1 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPEAATh TEIIOTY OT 00JI€€ XOJIOHOTO
Tena K 0osee HarpetoMmy Teny 6e3 komneHcanuu (Knaysuyc). HeodpatumMocTh TpUpPOIHBIX MPOIIECCOB.

[TpuHnmbe! nevctBus TeruioBbix MamuH. KIT/.

Makcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJOTUYECKUE ACTIEKThI HCTIOJIb30BAHUS TEIIOBBIX ABUTATENEH. TEIIOBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIBI.

TexHuYeckre yCTpOUCTBA U TEXHOJIOTHYECKHUE TTPOILIECChI: XOJOAUIBHUK, KOHIUIIMOHED, TU3EIbHBIN U KapOropaTOpHbIi
JBUTaTeNy, naposas TypouHa. [losydeHue CBEpXHU3KUX TEMIIEPATYpP, YTUIU3AIMS «TEIUIOBBIX» OTXOJI0B C UCIIOIh30BaHUEM
TEIJIOBOTO HAcOCa, yTHIIN3AIUS OMOOPTaHWYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHneHune TeMiiepatypsl py ainadaTHueCKoM PacIIupEeHUH.

Bo3znymiHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHUST BHYTPEHHEN YHEPTHUU.

HccnenoBanue aquabaTHOTO mporiecca.

KomnproTepHble MOJIEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mporiecca.

N3ydenne B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOIEUCTBUSA U TEMIIEPATYPbl KUIIEHUS KUJKOCTEM.

Tema 3. Aepecammnivie cocmoanus eeuwyecmea. Pazosvie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. MicnapeHue u kumneHue. Y ienbHas TeioTa napooOpa3oBaHus.

HacelieHHble W HEHachllleHHbIe TIaphl. KauecTBeHHass 3aBUCUMOCTD TIJIOTHOCTH M JIaBJICHUSI HACBIIIEHHOTO Tapa oOT
TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT OOBEMA HACHIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEpaTyphl KUIIEHUS OT JIaBJIICHUS B
AKUJTKOCTH.

BnaxxnocTh Bo3yxa. AOCOTIOTHAS U OTHOCUTEINIbHAS BIIAKHOCTD.

Teépnoe Ttemo. Kpucrammueckue u amopdHbie Teaa. AHH30TPONMS CBOMCTB KpuctamioB. [liaBieHue u
KpUCTaJUIh3aus. Y ieJibHas TerioTta miasieHus. Cyoaumanus.

Hedbopmarnuu TBEpOTO Tena. Pactsokenne u cxatue. Casur. Moayns FOura. [penen ynpyrux aedopmarimii.

TerioBoe pacummpenue XUIKOCTEH U TBEPABIX TeJl, 00bEMHOE U JIMHEWHOE paclIidpeHue. AHTAPMOHU3M TETIOBBIX
KoJIeOaHUM YacTUIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS Te (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBaHue sHEpPTUH B (pa30BbIX NMEPEX0OIAX.

VYpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTtHOe HaTskeHue. Koadduiment moBepxHocTtHOro HatspkeHus. Kanwispuele siBneHus. [laBineHue mop
WCKPUBJIEHHOW MMOBEPXHOCTHIO )ukoctu. @opmyna Jlamaca.

TexHuyeckue ycTporuCcTBa U TEXHOJOTHYECKHE MPOIECCHI: KUIKUE KPUCTAIIIbI, COBPEMEHHBIC MaTEpHaIbl.

Jemoncmpayuu.

TerutoBoe pacmupeHue.



CBoiicTBa HACBHIIIEHHBIX MMAPOB.

Kunenune. Kurnenue npu noHM>XEHHOM TABJICHHH.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSHKCHUSI.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBeHus.

Mopenu HEeHbIOTOHOBCKOM KHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsl gedopmanmii.

Habmronenue mansix aedopmarmii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTE.

N3MepeHne yaenpbHOM TEMI0ThI IJIABJICHHUS JIbJA.

N3ydenune CBOMCTB HACHIIIEHHBIX TAPOB.

N3mepenne aOCOMOTHON BIAXKHOCTH BO3/IyXa U OLIEHKA MACChl ITapOB B MOMEIIICHUH.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnenoBanue 3aBucuMocTtu JeopMaiivii pe3nHOBOro o0pasiia OT NPUII0KEHHON K HEMY CUJIBI.

Pa3znen 4. JiaekTpoguHaMHKa.

Tema 1. dnexkmpuueckoe none.

DneKTpu3anus Tean U €€ NPOSIBICHUA. OJIEKTPUYECKH 3apsa. JBa BuAa 3JIEKTpUYECKHUX 3apAnoB. [IpoBoaHuKH,
JUAJIEKTPUKHU U TIOTYIIPOBOAHUKH. DJIEMEHTAPHBIN 3JEKTPUUECKUH 3apsil. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.

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

DnekTpudeckoe nose. Ero neicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.



Hanpspok€HHoCTh 25exktpudeckoro nodis. [Ipoousiit 3apsa. JIluaun HanpssKEHHOCTH IEKTPUUECKOro noiist. OaHOpoIHOe
AIEKTPUUYECKOE TI0JIE.

[ToTeHIMAIBHOCTh 3JIEKTPOCTATHYECKOIO IMOJdsA. Pa3HOCTh MOTEHIMANOB W HampspkeHue. lloTeHuunanbHas sHeprus
3apsiia B AJIEKTpocTaTUYecKoM Tmose. [loTeHnman snekTpoctaTUdeckoro mois. CBA3b HANPSKEHHOCTU MOJIL U Pa3HOCTH
MOTEHIUAJIOB JIS 3JIEKTPOCTATUYECKOr0 MOJs (KaK OJHOPOAHOTO, TaK U HEOJHOPOJHOTIO).

[IprHIMI Cynepno3ULIAN dIEKTPUIECKUX TTOJIEN.

[Tone Toueunoro 3apsaa. [lome paBHOMEepHO 3apspkeHHOU cdeprl. [loe paBHOMEpHO 3apsiKEHHOTO 10 00BEMY IIapa.
[Tone paBHOMEpPHO 3apsDKEHHON OECKOHEYHOM IUIocKoCcTH. KapTuHbl JUHUNA HaNpsHKEHHOCTH ATUX MOJed |
OKBUIIOTCHIIMAIBHBIX ITOBEPXHOCTEN.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsI0B.

JIMDAEKTPUKY B AJIEKTPOCTATUYECKOM T0JIE. [IManeKkTpuueckas MpOHUIIaeMOCTh BELIECTBA.

KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IUIOCKOTO KOHJIEHCATOPA.

[TapannensHOe coenMHEHNE KOHIeHcaTopoB. IlocnenoBarenbHoe COEAUHEHNE KOHACHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBMKEHME 3apsSyKEHHOW YaCTHLIBI B OJJHOPOIHOM JJIEKTPUUYECKOM IIOJIE.

TexHuyeckre yCTpOMCTBA U TEXHOJIOTHYECKHUE IMPOLIECCHI: AIEKTPOCKOIL, JJIEKTPOMETP, IJIEKTPOCTATUYECKAs 3aINTA,
3a3eMJIEHUE 3JIEKTPOIIPHUOOPOB, KOHAEHCAaTOPhl, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLININ IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

IIpOBOJHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

YCTpOUCTBO U IEUCTBUE KOHJICHCATOPA ITIOCTOSHHOM U IIEPEMEHHON EMKOCTH.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOWAAM IUIACTUH, PACCTOSIHUS MEXKIYy HUMU U
TUAJIEKTPUYECKON POHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiiKa U pa3ps/ika KOHJIEHCATOpa YePE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OneHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEll.

HaGnronenue npeBpaiieHus SHEPTUH 3apsDKEHHOT0 KOHICGHCATOPa B SHEPTHIO U3ITyUYCHUS CBETOINO/IA.

N3ydenne npoTekaHus TOKa B LIETH, COJEPKaIIE KOHIEHCATOP.

Pacnipenenenuie pa3HOCTH MOTEHITMAIOB (HAIPSHKEHUS ) TIPU TTOCIIEIOBATEILHOM COSIMHEHUN KOHIECHCATOPOB.

Hccnenosanue paszpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuina toka. [IocTOSIHHBIN TOK.

VYcaoBus CyiecTBOBaHMSI MIOCTOSTHHOTO 3JIeKTpuueckoro Toka. Mcrounuku Toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma [J1s1 y4acTKa Lenu.

DIIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMPOTUBJIEHUS] OJHOPOJIHOTO MPOBOJHHUKA OT €ro JJIMHBI U IUIOIIAIA
MONEPEYHOr0 CEUCHUS. Y IEIbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAWHEHUE NMPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX
nenei. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOIIHOCTB ANEKTPUYECKOr0O TOKA. TernmoBasi MOITHOCTb, BhIAEISIEMAasi HA PE3UCTOPE.

O/JIC u BHyTpeHHEE CONPOTHBICHHE MCTOYHMKA TOKa. 3akoH Oma uisi MOJHOM (3aMKHYTOM) AJIEKTPUYECKOW LIETH.
MommHoCTh UCTOYHKKA TOKA. KOpOoTKOE 3ambIkaHue.

Konpnencarop B nenu noCTOSHHOTO TOKA.

TexHuYeCKne yCTPOMCTBA U TEXHOJIOTUYECKHUE IPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETYUK DIIEKTPUUECKOU
SHEPTHUH.

Jemoncmpayuu.



N3mepeHne cuilbl TOKa U HapsDKEHUS.

HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA OT HAIPSDKEHUS ISl pE3UCTOPA, JIAMITbl HAKaJIUBaHUS U CBETOIUO/IA.

3aBUCUMOCTb COIIPOTUBIICHHS UWIMHAPUYECKUX IMPOBOAHUKOB OT JUIMHBI, IUIOMIAAM TONEPEYHOIO0 CEYEHUS W
MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONTPOTUBIIEHHUS MIPU OCTOSSHHOM HalPsHKEHUH.

[Ipssimoe nzmepenue J/]C. KopoTkoe 3aMbIKaHN€ raJlbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

Cnoco0bl coelMHEeHHns: HICTOYHUKOB Toka, DJ1C Gartapeil.

HccenenoBanue pa3HOCTH MOTEHIUAIOB MEK/Y ITOJI0CAMHA HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPaKMUKym.

HccnegoBaHue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIICHUS TPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JUIs JIAMITBl HAKAJIMBAHMSL.

VYBenuueHue npejenna u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Nccnenosanue 3apucumoctu J/1C raaipBaHM4YECKOIO 2JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aMBIKAHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEK/Y MOJOCAMHU UCTOYHUKA TOKA OT CHUJIbI TOKA B LIETIH.

HccenenoBanue 3aBUCUMOCTH TOJIE3HOW MOITHOCTH NCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3uuHbix cpeoax.

DnekTpuyecKkas NPOBOAUMOCTb PA3IMYHBIX BEMIECTB. DJIEKTPOHHAS MPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTD
COMPOTHUBJIEHUSI METANIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpHUMECHas MPOBOJUMOCTh MOJIYNpoBOAHHKOB. CBoiicTBa pP-—N-mepexoja.
[TorynpoBOIHUKOBBIE TPUOOPHI.

DONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. OJEKTPOJIUTHYECKas aucconuanus. Oiektponu3. 3axoHbl Dapages s
AJIEKTPOJIN3A.



DneKkTpuyecKuil TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSTENbHBIA pa3ps. Pa3nuuHble TUIIBI CAMOCTOATEIBHOIO
paspsaa. Monuus. [1nazma.

TexHuueckue yCTpOWCTBAa M TMPAKTUYECKOE NPUMEHEHHE: Tra3opaspsHble JIaMmIibl, 3JIEKTPOHHO-ITyuyeBas TpyoOKa.
[ToynpoBOIHUKOBBIE TTPUOOPHI: U0, TPAH3UCTOP, poToano, cBeToano . ['anpBaHrka, pa@uHUpPOBAHUE MEIH, BBIIJIABKA
AIFOMUHUSA, SJIEKTPOHHAST MUKPOCKOIIHSL.

JHemoncmpayuu.

3aBUCUMOCTh CONPOTHUBIICHHS] METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl 1ekTpoausa Papanes.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

CpaBHeHrE MPOBOAUMOCTH METAJIIIOB U MTOJIYITPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie pabomol, npaKkmukKym.

Habmronenue anexTpoiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

Hccnenoanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3HYeCKUl MPAKTUKYM.

Cnoco0bl n3mMepeHust GU3NUECKUX BEIMYMH C UCTIOJIb30BAHUEM AHAJIIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX MPUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTA M3MEPEHUN (PU3NYECKUX BEIUYUH.
OneHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHUM, UCCIEOBAHUN 3aBUCUMOCTEN (DU3UYECKUX BEITUYMH, IPOBEPKA MPEITI0KEHHBIX
runote3 (BeIOOp M3 paboT, OMUCAHHBIX B TEMATHYECKUX paszzeiiax «YUEHUUYECKH SKCIEPUMEHT, JabopaTopHbIE padOTHI,
MPAKTUKYM» ).



MexnpeaMeTHbIe CBSA3M.

N3yuenune kypca ¢usuku yrayOn€éHHoro ypoBHs B 10 Kiacce OCYIIECTBISIETCA C YYETOM COAEPKATEIBHBIX
MEXIPEAMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTHKHU, ONOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesxicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:@ SIBICHHUE, HAYyUHBIN (akxT,
TUNoTe3a, (u3nyYeckas BEIWYHHA, 3aKOH, TEOpHs, HAOMIOJEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJIETb, H3MEPEHHE,
MOTPEIIHOCTH n3MepeHuil. 3mepurenbHbie Tpubopsl, udpoBas 1adbopaTopus.

Mamemamuka: peunieHue cuctemsl ypaBHeHuil. Jluneitnas @ynkuus, napadona, runepOoina, ux rpaduku U CBOICTBA.
Tpuronomerpuyeckue QyHKUMH: CHHYC, KOCHUHYC, TAHIEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO.
BekTopbl ¥ UX MPOEKIMU HA OCH KOOPAHMHAT, CJI0KEHHUE BEKTOPOB.

buonocusa: mexanunyeckoe JBUKEHUE B KUBOM mpupone, AUPQy3us, OCMOC, TEMIOOOMEH MKUBBIX OpPraHU3MOB,
TEIJIOBOE 3arpsi3HEHUE OKpYKAOUIEH Ccpeibl, yTHIH3auusi OMOOpPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKU «TEIIOBOW» W
ANIEKTPOIHEPIHH, IOBEPXHOCTHOE HATSKEHHE WM KallWJULIPHBIC SIBJICHHSI B NPUPOJE, DJIEKTPUUYECKUE SIBICHUS B JKUBOU
IIPUPOJE.

Xumua: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIAPHAs Macca, OJIy4eHHE
HaHOMAaTEPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH W Ta30B, KUJAKHE KPUCTAIUIBL. DJIEKTPUUYECKHUE CBOMCTBA
METaJUIOB, ANEKTPOIUTHYECKAS JUCCOLIMALINS, FaJbBaHUKA, JIEKTPOHHAS MUKPOCKOIHSI.

T'eozpagpua: Bna>xxHOCTh BO3yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHUe IBUKEHHUM C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOI'0 U KHMJIKOTO TPEHUSI B TEXHUKE,
CTaTUYECKUE KOHCTPYKIUU (KPOHIUTEWH, pelméryaTbie KOHCTpYyKUMH). Mcrnonap30BaHne 3aKOHOB COXPAHEHUSI MEXaHUKH B
TEXHUKE (TUPOCKOI, BOJOMET M JAPYTHE), ABUTATEb BHYTPEHHErO CrOpaHMsl, mapoBas TypOHHA, ObITOBOW XOJIOAWJIbHUK,
KOHJUIIMOHEP, TEXHOJOTUU TMOJYyYEHUS COBPEMEHHBIX MAaTEpHAOB, B TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHUH,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE 53JIEKTPONPUOOPOB, Ta3opaspsaHble JamIlbl, MOJYNPOBOJHUKOBBIE MNPUOOPHI,
raJlbBaHUKA.



11 KIIACC

Pa3znea 4. JaekTpoanHamMuKa.

Tema 4. Mazcnummnoe noe.

B3auMoelicTBHE TOCTOSHHBIX MAarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarHuTHoe mnoJie. BeKTOp MarHMTHOM MHAYKIWH.
[IpyHIMT Cyneprno3uMA MATHUTHBIX MOJIEN. JINHUY MarHUTHON MHIYKLIHH.

MarsuTHoe€ 1osje MPOBOJAHKUKA C TOKOM (IIPSMOTO MIPOBOJHUKA, KATYIIKKA U KPYTOBOro BUTKa). OnbIT JpcTeaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBlieHHE U MOJYJIb. JIBH>KEHHE 3apsSKEHHOM YaCTHULIBI B OJJTHOPOJHOM MarHUTHOM noJje. Padora
cuiibl JIopeHna.

MaruutHoe nosue B BeuectBe. PeppoMarHeTHKy, rapa- U JUaMarHeTHKU.

TexHnueckre yCTpOWCTBA M TEXHOJIOTUYECKUE IPOLIECCHI: ITPUMEHEHHUE ITOCTOSHHBIX MAarHUTOB, JJICKTPOMAarHUTOB,
TE€CTEP-MYJIbTUMETP, FIEKTPOABUTATENb SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI HHAYKIIME MAarHUTHOTO TIOJIS TTOJIOCOBOTO U TIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuhHa nuHMI MAarHUTHOW MHIYKIHWU MOJS JJIMHHOTO MPSMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIEBOTO MPOBOAHUKA,
KaTyIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaGnronenue nBmkeHus Mmy4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT AEUCTBUSI DIIEKTPOU3MEPUTEILHOTO MPUOOPa MArHUTOICKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

UccnenoBanre MarHuTHOTO MOJISI TOCTOSTHHBIX MarHUTOB.

UccnenoBanue cBOMCTB heppOMarHETHKOB.



HccnenoBanue AEMCTBUS MOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

N3mepenue cuitbl Amnepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHrne MarHUTHOW HHIYKIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHue H3eKTpOMarHUTHOW MWHAYKUuU. Ilotok BekTtopa M™arHuTHOM wuHAYKIUU. OJC wuHAYKOMU. 3aKoH
ANEKTpOMarHuTHOM nHAyKuuu Papanes. Buxpesoe anexrpuueckoe nose. Toxkn Dyko.

O/1C MHIYyKIHUH B IPOBOJHUKE, IBMXKYLIEMCS B OJHOPOIHOM MarHMTHOM IIOJIE.

[Ipasuio Jlenua.

NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH B LIENHU IOCTOSIHHOTO TOKA. fBneHne camonnaykunu. 9/1C caMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHHuecKue yCTpONCTBA U TEXHOJIOIMYECKUE MPOLIECCHl: MHIYKIIMOHHAS [1€4b, COJICHOU, 3alllUTa OT 3JIEKTPU3aLNN
TE€JI IIPU JBUKEHUN B MATHUTHOM T10JI€ 3EMIIH.

Jemoncmpayuu.

HaGnronenue siBneHust 2IeKTpPOMarHuTHOM MHIYKIIUH.

Nccnenosanue 3aBucumocty J/1C HHAYKIIMA OT CKOPOCTH U3MEHEHHSI MAarHUTHOI'O MTOTOKA.

[Ipasuo Jlenua.

[Tanenuie MmarauTa B aTFOMUHUEBOM (MeIHOM) TpyOe.

SIBneHue caMOMHIYKIIHH.

UccnenoBanue 3aBucumoctu 3/JC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW MHIYKIWU.

OmnpeneneHre HHAYKIUU BUXPEBOrO MAarHUTHOTO TOJISL.

HccnenoBanue sSBICHAS] CAMOMHIYKIIAH.

C6opka MosI€NH 3JIEKTPOMAarHUTHOTO TeHepaTopa.



Pa3znes 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoO0aHEBIE KOIeOaHuS.

['apmonnyeckue konebanus. KuHemaTmueckoe M JAMHAMUYECKOE OIMKMCAHHE. JHEPreTUYecKoe ONucaHue (3aKoH
COXpPAaHEHHUS MEXaHUYeCKOWl »HHepruu). BpiBoAg AMHAMUYECKOTO OMMCAaHUS TapMOHUYECKUX KOJeOaHUN U3 HX
SHEPreTUYECKOr0 U KWHEMaTUYECKOr0 OMHUCAHUS.

Ammuntyaa u (asza koneOanuit. CBsI3b aMIUIUTYIbI KOJI€OaHWH MCXOJHOW BEIMUYMHBI C aMIUIMTYyAaMH KoseOaHUil eé
CKOPOCTH U YCKOPEHMUSI.

[lepuon u yacrora konebanuit. Ilepuos ManbiX CBOOOJHBIX KOJEOAHHMI MaTreMaTuueckoro MasTHHka. l[lepuon
CBOOO/IHBIX KOJICOAHUN MPYKUHHOTO MasiTHUKA.

[Tonsate o 3aTyxaromux kosieOaHusXx. BbiHyxkaeHHble kosieOanusi. Pezonanc. Pe3onancHas kpuBasi. BriusHue
3aTyxaHus Ha BUJ pE30HAHCHOU KpUBOU. ABTOKOJICOAHMS.

TexHu4yeckre yCTpOMCTBA U TEXHOJOTMYECKHUE MPOIECChl: METPOHOM, Yachl, Kauyelid, MY3bIKaJlbHbIE HHCTPYMEHTHI,
cericmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIbHOTO IBUXKEHHUS.

Ha6nronenue He3aBUCMMOCTH TIEPUO/Ia MaJIbIX KOJIEOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

WccnenoBanue 3aTyxarmux KojaeOaHuii 1 3aBUCUMOCTH TIeprojia CBOOOIHBIX KOJIEOAHU OT COMPOTUBIICHHUS.

HccnepoBanue kosneOaHMil Tpy3a Ha MAacCUBHOM MpPYXKMHE C 1EJbi0 (DOPMUPOBaHMS MPEACTABICHUA 00 HeaIbHOU
MOJIEU TIPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU NP KOJeOaHUIX Ipy3a Ha PYKUHE.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMUKym.

N3mepenune neprosa cBOOOAHBIX KOJIEOAHUM HUTSHOTO U NMPY>KMHHOTO MAasITHUKOB.

N3yuenne 3aK0OHOB IBIKEHUS TeJa B X0JIe KoyieOaHUii Ha yIPyTroM MOABECE.



N3ydeHne nBUKEHUA HUTIHOTO MasiTHUKA.

[IpeobpazoBanuie 3HEPTUM B IPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAIOIIUX KOJIEOaHUA.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnumHnule Koaedanus.

Konebarenbupiii kKoHTYp. CBOOOAHBIC AJICKTPOMATHUTHBIE KOJICOAHUS B HI€AIbHOM KojiebaTeasHOM KOHType. DopMmyina
Tomcona. CBsi3b aMIUTUTYIBI 3apsiia KOHACHCATOPA C aMIUTHTYI0W CHITBI TOKA B KOJIEOATETHHOM KOHTYDE.

3aK0H COXpaHEHUs PHEPTUH B UICAIBHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromuue 3JIeKTpOMarHuTHbIe KojieOaHusl. BEIHYK/IEHHBIE 2JIEKTPOMarHUTHbIE KOJIeOaHMUs.

IIepemenHBIN TOK. MOITHOCTD NEPEMEHHOIO TOKA. AMIUIMTYTHOE U JAEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U HAIIPSKECHUS
MpU pa3uyHOl (hopMe 3aBUCUMOCTH MEPEMEHHOI0 TOKAa OT BPEMEHHU.

CunyconanbHbIA MTEPEMEHHBIM TOK. Pe3nucTop, KOHAEHCATOP U KaTylIKa WHAYKTUBHOCTH B LEMU CHHYCOUJAIBHOTO
IIEPEMEHHOr0 TOKa. Pe3oHaHc TOKOB. Pe3oHaHC HanpsikeHui.

Nneanwubiil Tpanchopmatop. [IpousBoictBo, nepenaya 1 noTpedIeHNUE IIEKTPUIECKON SHEPTHUH.

DKOJIOTUYECKUE PHUCKA TPU MTPOUZBOACTBE IJIEKTPOIHEprur. KynbTypa UCIOAB30BAHUS DICKTPOIHEPTUU B
TMOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: JJIEKTPUUECKUM 3BOHOK, T'€HEPATOP IIEPEMEHHOrO TOKA,
JIVHUM 3JIEKTponepeaay.

Hemoncmpauuu.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mojienb 3JIEKTPOMAarHUTHOTO Te€HEpaTopa.

BriHyX1eHHBIE CHHYCOUATbHBIE KOJICOaHNs.

PesncTop, kaTymka MHIYKTUBHOCTH U KOHAEHCATOP B LEMH NEPEMEHHOTO TOKA.



Pe3oHanc npu nocneqoBaTenbHOM COEIMHEHUN PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpolCTBO M IPUHITUI ICUCTBUS TpaHchopMmaTopa.

Mojienib JIMHUY JIEKTPONIEpEIaAUN.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym.

Nzyuenune tparncopmaropa.

HUccnegoBanne nepeMEHHOTO TOKA 4YEpe3 IMOCIEIOBATEIbHO COEAUHEHHBIE AJIEMEHTBI: KOHJCHCATOp, KaTyllKa H
pe3ucTop.

Habmronenue aneKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMacHUMHbLE 60JIHDbL.

Mexanuueckrue BOJIHBI, YCIOBUS HMX pacnpocTpaHeHus. [lomepeunsie W mnpoaosbHbIe BOJIHBL [lepumon, ckopocThb
pacrpocTpaHeHuss W JyIiMHAa BOJIHBL. CBOHCTBA MEXaHMYECKMX BOJIH: OTPaKCHHE, IPEIOMIICHHE, HHTEep(PEepeHIus Hu
nudpaxims.

3Byk. CKkopocTh 3ByKa. ' poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITlymoBO€ 3arpsi3HEHHUE OKPYKAIOLIEH CPEBI.

DJIEKTPOMArHUTHBIE BOJIHBI. YCIOBHS W3JIy4YE€HUS JJICKTPOMArHUTHBIX BOJIH. B3anmHas opueHTalus BEKTOPOB B
3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPKCHHUE, TIPEIIOMIICHUE, MOJIsIpu3amus, nHTepdepeHus U Audpakius.

[Ixana ’MeKTpoMarHuTHLIX BOJIH. [IpuMeHeHre 3JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHUMNIBI paIUOCBA3M U TENEBUICHUS. Pagnonokanusi.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CPEBI.

TexHudeckre yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHME: MY3bIKaJbHbIE HWHCTPYMEHTHI, pajaap, paauonpuEMHUK,
TeJeBU30p, aHTeHHa, TenehoH, CBU-nieusp, ynpTpa3ByKkoBas TUarHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

O6pazoBaHue U pacpPOCTPAHCHUE TTOTIEPEUHBIX U MPOJAOIBHBIX BOJIH.

Konebmronieecs Teo Kak HCTOYHHK 3BYKa.



3aBUCHUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue orpaskeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MPUMEHEHHUE.

Habmoienue cBsi3u TpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U YaCTOTOM KOJICOaHUA.

HccnegoBanue CBOMCTB — 3JEKTPOMArHUTHBIX  BOJIH: OTpPaXEHWE, MPEJOMIIEHHE, MNOoJspu3auusd, Iudpakius,
uHTepdEepeHIIHs.

OobHapy>xeHue HHPPaKpacHOro U yIbTPapuOIETOBOIO U3TYUCHUI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacpOCTPaHEHUE CBETA B OJTHOPOAHOM cpene. JIyu cBera. ToueuHbli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenune nzodpaxenuil B miockom 3epkaie. Chepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MpeNOMJIEHUS CBeTa. AOCOJIOTHBIM TOKa3aresb mpeaomyieHus. OTHOCUTEIbHBIN
IoKa3aTesb npeaomiieHus. 11ocTOSHCTBO 4acTOTHI CBETa M COOTHOILIEHHWE JUIMH BOJIH IPU MEPEXOJE MOHOXPOMATHYECKOTO
CBETa 4Yepe3 IpaHully pasziesa AByX ONTHYECKUX CPEN.

Xop myueii B nmpusme. ucnepcus ceera. CnoxxHbli cocTaB Oenoro ceera. L{Ber.

[TonHoe BHyTpeHHEE OTpakeHUE. [IpeaenbHbIi yroi MoJHOTO BHYTPEHHETO OTPAKEHMUS.

Cobuparoniye u paccerBaroniye JMH3bl. ToHkas guH3a. POKYCHOE PACCTOSIHUE M ONTHUYECKAsl CHJIa TOHKOW JIMH3BI.
3aBUCHUMOCTh (DOKYCHOTO pPACCTOSHUSI TOHKOM c(epruueckod JUH3bI OT €€ IeOMETPUU M OTHOCUTENIBHOIO I0Ka3aTens
MIPEOMIIEHUSL.

dopMysa TOHKOU JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH30M.

Xox Jiy4a, MPOIIEAIIETO JIMH3Y MOJI TPOU3BOJILHBIM YIJIOM K €€ IJIaBHOM onTudeckoi ocu. [loctpoeHue nzo0OpakeHuit
TOYKH U OTpe3Ka MPsIMOI B COOMPAIOLINX U PaCCEMBAIOIIUX JTMH3AX U UX CUCTEMaX.



OnTuueckue npudbopsl. Pazpemiaromas cnocoOHOCTb. ['11a3 Kak onTuyeckas cuctema.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUYECKON ONITUKH.

BonnoBass onrtuka. WuTepdepenius cBera. KorepeHTHble HCTOYHUKHU. YCJIOBHS HaOMIOACHUS MaKCUMyMOB H
MUHUMYMOB B HUHTEeP(EPEHIMOHHOW KapTHMHE OT JBYX KOTE€pPEHTHBIX HCTOYHUKOB. [IpUMepbl KIaCCHYECKUX
UHTEPHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkmuonHas pemérka. YcloBue HAOMIONCHUS TJIABHBIX MAaKCHMYyMOB TIpU TaJCHHUH
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKITMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuuecknue yCTpONMCTBA M TEXHOJOTUYECKHE TWIPOLIECCHI: OYKH, JIyma, MNEepUcKom, (oToamnmapar, MHUKPOCKOII,
MPOEKIMOHHBIN anmapart. [IpocBeTiieHrne onTUKH, BOJIOKOHHAS ONTHKA, TU(pPaKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Hccnenosanne npeioMIeHUs CBETA.

Hab6nroneHue noHOro BHyTPEHHETO OoTpaskeHusi. Mojienb CBETOBO/IA.

UccnenoBanue xoja CBETOBBIX MTyYKOB Y€PE3 IIOCKOMAPAIIIEIBHYIO IJIACTUHY U MIPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Hab6nronenue natepdepeniim cpera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue auppakinoOHHON pEeETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenune nucnepcuu cBera.

HaGnronenue nossipusaium cBeTa.

[TpumeHeHue MoSIPOUIOB JIJIsl M3YUEHUS] MEXaHUYECKUX HAMPsHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.



N3mepenne nokasaress NpesoMIIEHUs CTEKIIA.

HccnegoBanue 3aBUCUMOCTH (DOKYCHOT'O PACCTOSIHHSL OT BELIECTBA (HA IPUMEPE KUAKUX JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[TosryueHnue n300paxxeHNs B CUCTEME U3 INIOCKOTO 3€pKajla U JIMH3BI.

[Tomyyenue n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHu€e TEIECKONUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEpGHEPEHIINN U TOISPU3ALUHN CBETA.

N3yuyenue noysipu3anyu cBeTa, OTPaKEHHOIO OT IOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenne nuTepepeHnn J1a3epHOro U3JIyUYEHHUs Ha IBYX LIEIISX.

Habmnronenue aucnepcum.

Habmronenue u ucciegoBanue uPppakiiuOHHOTO CIEKTPA.

W3mepenne IIIMHBI CBETOBOM BOJIHBI.

[TomyueHue cekTpa u3ayyeHus: CBETOAUO0/1a IIPY NOMOIIM JU(GPAKIUOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

['paHuIBl NPUMEHMMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarsl cienuaibHON TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON HHTepBall. l[IpeoOpasoBanust Jlopenma. YcnoBue npudMHHOCTH. OTHOCHUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U COKPALLICHUE JIJTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOSI.

TexHnuueckue yCTpOWCTBA W TEXHOJOTMYECKHME MPOLECCHl: CIIYTHUKOBBIE NPUEMHHUKH, YCKOPUTEIH 3apsKEHHbBIX
YacTHL.

Y4yeHn4ueckuit SKCIIEpUMEHT, JIa00paTOpHBIC PAOOTHI, MPAKTUKYM.

OmnpeneneHve UMIyJIbCa U HHEPTHHM PENATUBUCTCKUX dacTHIl (1o (oTorpadusM TpeKoB 3apsHKEHHBIX YACTUIL B
MarHuTHOM TOJie).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-601ano060ii oyaausm.



PaBHOBeCcHOE TemIoBoe M3MyueHne (M3 IydeHrue abCcoOTHO YEPHOTO Tena). 3akoH cMmemenns: Buna. ['umoresa [1nanka
O KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®ororpdext. OnbiTel A. I'. CroneroBa. 3akonsl poTodpdekra. Ypapuenue DitHirerina aisa potodrpdexra. «Kpacnas
rpanuna» porosddexra.

JlaBneHne cBera (B YACTHOCTH, JABJICHHE CBETa Ha aOCOJIOTHO TMOTJIOHIAIONIYI0 W a0COJIOTHO OTPa)kKarollylo
noBepxHocTh). OnbiThl 1. H. JIeGenena.

BonHoBreie cBoiictBa udacTtuil. Bomnbel e bpownsa. JlnwHa BosHBI Ae bpoitns u pasmepsl 007acTH JIOKaTH3alUH
IBYKYyIIEHcs yacTullbl. KopryckynsipHO-BOTHOBOM ayanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka n3mepennit B Mukpomupe. CooTHolIeHUs1 Heonpenenénnoctei I eiizendepra.

TexHuYeckre yCTpOWCTBA M TEXHOJOTMYECKHE MPOIIECCHI: CHEKTPOMETp, (PoTorneMeHT, (POTOAATUMK, TYHHEIbHBIN
MHUKPOCKOII, COJIHEYHAasi OaTapest, CBETOUO/I.

Jemoncmpayuu.

®oT03(¢heKT HA YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (poToaddekra.

UccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHUSI TIOTYTTPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Uccnenosanue dhotopesucropa.

N3mepenue nocrosiuHoi [lnanka Ha ocHOBe uccienoBanust Gpororddexra.

Hccnenoanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITHI IO UCCIIEIOBAaHUIO CTpoeHUs atoMa. [Imanerapnas mojaens atoma Pezepdopa.

[Toctynatel bopa. M3nydenue u norioimieHue GOTOHOB IIPU NEPEX0/Ie aTOMa C OJHOTO YPOBHS SHEPTUM HA IPYTOM.

Buasl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJAOPO/A.



CnoHTaHHOE U BBIHYXJEHHOE U3TyueHue ceeta. Jlazep.

TexHuyeckue yCTpONCTBAa M TEXHOJOTHMYECKHE MPOIECCHI: CIEKTPalIbHBIN aHanu3 (CIEKTPOCKOMN), Jla3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu.

Monens onsita Pesepdopna.

Habmoienne mmHeRvaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YaCTHUL.

Ornpenenenue NIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HaOnronenue nuHeRyaToro crekrpa.

HccnenoBanue criekTpa pa3peKeHHOT0 aTOMAPHOT0 BOAOPOIa U U3MEPEHHE MOCTOSTHHON Puadepra.

Tema 3. Du3uka amomHozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens siapa ['eitzendepra—Banenko. 3apsa sapa. MaccoBoe uucio siapa. M3otomsl.

PannoaktuBHOCTh. AJb(ha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyueHue.

3aKOH pPaguOaKTHBHOTO pacmnana. PamroakTuBHBIE HM30TONBI B Ipupoge. CBONCTBA MOHU3HUPYIOLIETO H3JIYYEHUS.
Binusinue paanoakTMBHOCTH Ha *KUBbIe Opranu3Mbl. EcTecTBeHHBIN (oH usnydeHus. JlozumeTpus.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

Snepurie peaknuu. Jlenenue u cuHTe3 siaep. SAnaepusie peakTopsl. [IpoOiaembl ynpaBiseMoro TEpMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCIIEKThI PA3BUTHUS SIAEPHOU SHEPTETUKH.

Metoapl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

dyHaaMeHTaAIbHbIE B3aUMOAECHCTBUS. baproHbl, Me30HBI U nenToHkbl. [Ipencrasnenne o CtangaptHot Moaenu. Keapk-
IJIFOOHHAsA MOJIEIIb aIJPOHOB.

®usuka 3a npeaenamu CtanpaptHoi Moaenu. TEMHas MaTepusi U TEMHAsI SHEPTHUSL.

EanncTBO puznueckoi KapTUHBI MUpA.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE MIPOLIECCHI: JO3UMETpP, KaMmepa BuibcOHa, SIEpHBIM peakTop,
TEPMOSICPHBIN peaKkTop, aTOMHAast 00MOa, MAarHUTHO-PE30HAHCHAs! TOMOTpadus.



Yuenuueckuii skcnepumenm, nadvopamopuvie padomol, RPAKMUKYM.

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

UccnenoBanue painoakTUBHOTO (hOHA C UCIIOIb30BaHUEM JIO3UMETPA.

N3ydenue norsomeHus: 6eTa-4acTUIl aTFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMMH M ACTPO(PU3HKH.

Otanbl pa3BuTUa acTpoHomuu. [IpukinagHoe ¥ MHUPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMHH. [[pUMEHMMOCTh 3aKOHOB
(bU3UKY TSI O0BSICHEHUS TPUPOIBI KOCMHYECKIX 0OBEKTOB.

MeToabpl  aCTpOHOMMYECKHX  HccienoBaHui. COBpPEMEHHBIE  ONTHYECKHWE  TEJECKOIbl,  PaguOTEICCKOIBI,
BHeaTMOC(hepHasi aCTPOHOMHS.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUeE 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.

CoinHeuHas cucrema.

Counnrnie. ConHeuHass akTUBHOCTb. McTounuk sHepruu CoHIla U 3BE3.

3BE3/71bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlHarpamma «CHEKTpaibHBIA KJIacC — CBETUMOCTB». 3BE3MbI TJIAaBHOM
MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JIJIA 3BE3]1 IJIaBHOM MOCIE0BATEILHOCTH. BHYTpeHHEE CTpoeHUE
3BE31. COBPEMEHHBIE MTPECTABICHUS O MPOUCXOXKACHUN U 3BOIONMY COJHIA U 3BE3/T. DTAIIbl dKU3HU 3BE3].

Muieunsiii [Iyte — Hama 'anaktuka. [lonoxxenue u npumxenne Connua B ['amaktuke. Tunsl ranmaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE ABIPHI B sApaxX rajlakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa06ia. Pazberanue ramaktuk. Teopust boibioro B3peiBa. PenmukroBoe
W3JTy4YCHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUHU.

Yyenuueckue naonwoenus.
HaGnronenust 3BE3qHOTO HEOa HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHMEM KOMIBIOTEPHBIX TMPUIOKEHUN IS

onpeaeeHus MOJI0KEeHNs HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/ausi CeBEpHOro MOJIyIIapusl U SpKUe

3BE3ILI.
Ha6monenus B Teneckon JlyHbl, MiIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTLJICHHI.



Du3nYeCKU NPAKTUKYM.

Crioco0b1 u3mMepenus: (GU3NUECKUX BEJIMUMH C UCTIOIB30BAaHUEM aHATIOTOBBIX U U(PPOBBIX U3MEPHUTEIHHBIX TPUOOPOB U
KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEJIbHBIE MOTPEIIHOCTH M3MEPEHUM (U3NYECKUX BEIMYHUH.
OneHka rpaHul] NOTrPEIIHOCTEN.

[IpoBenenue KOCBEHHBIX M3MEPEHUH, UCCIEAOBAHUN 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH, MPOBEPKa MPEITOKEHHBIX
runote3 (BeIOOp U3 pabOT, OMMCAHHBIX B TEMAaTHUECKUX paslienax «YUYeHHUYECKHd SKCIEPUMEHT, J1abopaTOopHbIe paboTHI,
MIPAKTUKYM» ).

O06o001maonee NOBTOPEHHUE.

OO0o0meHne W cucTeMaTH3alUsl CoJep)KaHus pa3fenoB Kypca «MexaHuka», «MonekynspHas ¢u3uka WU
TePMOJMHAMUKA», «JeKTpoauHamuka», «KonebaHus W BOJHBD, «OCHOBBI CHEIUATBLHON TEOPUM OTHOCHUTEIIBHOCTH,
«KBaHTOBas puznkay, « I1E€MEHTHl ACTPOHOMHH U aCTPOPUIUKI.

Ponb ¢u3nku M acTpOHOMHUU B SKOHOMUYECKOM, TEXHOJOTUYECKOM, COLMAIIBHON U 3TUYECKOM cdepax IesiTeIbHOCTU
yenoBeka. Poinb m MecTo (U3MKM M aCTpOHOMHMHM B COBPEMEHHOM HayyHOM KapTHMHE MHpa, 3HAYEHHE OINMCATEIbHOM,
CUCTEMATHU3UPYIOIIEH, OOBSCHUTENBHON U MPOrHOCTUYECKOM (YHKIMM (pU3NUEeCKOW TEOpHH, POjb (PU3NYECKOW TECOPUHU B
(bopMHpPOBaHUM TPEACTABICHUA O (U3MUYECKON KapTUHE MHUpPa, MECTO (PU3NYECKOW KapTUHBI MuUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.



MexnpeaMeTHbIe CBSA3M.

N3yuenune kypca ¢usuku yrayO0n€HHoro ypoBHsS B 11 kiacce ocymiecTBisieTcss € y4E€TOM COJIEp KaTeNIbHbBIX
MEXIPEIMETHBIX CBSI3€M ¢ KypcaMy MaTeMaTUKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemnsie nOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO0008 HAYYHO20 NO3HAHUA: SBICHHUE, Hay4yHbIN (akT,
TUNoTe3a, (u3nyYeckas BEIWYHMHA, 3aKOH, TEOpusi, HAOIIOJEHHE, SKCIEPUMEHT, MOJCIMPOBAHHE, MOJAEIb, HU3MEpEHHE.
[TorpenmHOCTH U3MEPEHUH, H3MEPHUTEIbHBIEC TPHOOPHI, ITUBpOBast TabopaTopus.

Mamemamuka: penieHue CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue PyHKIUNA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M WX MPOEKIUUM HAa OCH KOOPAWHAT, CJIOKEHHE BEKTOPOB.
[IpousBoanbie sneMeHTapHbIX (QyHKIMHA. [Ipu3Haku mogoOus TPEyroJbHUKOB, OMpeeieHUE TUIOMAAN TUIOCKUX (Quryp u
o0BbEMa Te.

buonocua: snextpuueckue sIBICHUS B )KUBOW MPUPOJE, KOJEOATEIbHbIE IBM)KEHHS B )KUBOU MPHUPOJE, FIKOJIOTHUECKUE
PUCKM TpU MPOU3BOACTBE DJIIEKTPOIHEPTHUM, HIEKTPOMATHUTHOE 3arps3HECHHE OKPYXKAlolled Cpelbl, YIbTPa3ByKOBas
JUAarHOCTUKA B MEJUIIUHE, ONITUYECKUE SABJICHUS B )KUBOU PUPOJIE.

Xumusn: CTpOEHHE aTOMOB W MOJEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIH3.

TI'eozpaghus: marauTHbIe TOJIIOCA 3EMITH, 3aJI€KU MarHUTHBIX Py, (OTOCHEMKA 36MHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TpPUMEHEHUE TOCTOSHHBIX MAarHUTOB, OJJICKTPOMArHWUTOB, OdJeKTpoaBurarens Skodu.l'eHeparop
MIEPEMEHHOr0 TOKA, NHAYKIIMOHHAS I€4b, JIMHUM AJIEKTPONEpeaay, dJIEKTPOABUIaTelb, paaap, paIuoNpuEMHHIK, TEIEBU30D,
anTeHHa, tenedon, CBY-nmeub. YibTpa3sBykoBasi JUAarHOCTUKA B TEXHUKE, MPOCKIIMOHHBIN arapar, BOJOKOHHASI OINTHKA,
CoJIHEYHas OaTapes, CIyTHUKOBbIE MPUEMHHKH, SIEPHAs SHEPTETHKA U YKOJIOTMUECKHUE ACTIEKThI €€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHMS yueOHOro mpeamera «DPu3nka» JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
oOyyJarommxcsi PYyKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEXKJECHHM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOIO
o0111eCTBa, pAaCHIMPEHUE KU3HEHHOTO OMNbITa M OMNbITa JEATEIbHOCTH B IPOIIECCE pPealn3alli OCHOBHBIX HANpaBJICHUI
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

rPaKAAHCKOI0 BOCIIMTAHMS:

e CchOpPMUPOBAHHOCTb IPAXAAHCKOW MO3UIMUA O0YYAIOIIErocsl KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJIEHa POCCHUUCKOTO

00IIIeCTBA;

e TMPUHATHE TPATUIUOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTUUECKUX U JICMOKPATUYECKUX [ICHHOCTEH;

e TOTOBHOCTb BECTHM COBMECTHYIO JCSATEIBHOCTh B MHTEpECAX TIPaKJAHCKOTO OOIIEeCTBa, Y4YacTBOBAaTh B

caMOYTIpaBJIeHUH B 00pa30BaTeIbHON OpraHU3allNH;

e YMEHHE B3aUMOJICHCTBOBATh C COIMAIbLHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:
e CchOPMUPOBAHHOCTh POCCUHUCKOM IpaKJaHCKOM MICHTUYHOCTH, MATPUOTHU3MA;
e IIEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CUMBOJIaM, JOCTHXKEHUSAM POCCHUHCKUX YUEHBIX B 001acTh (PU3MKHU U
TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
e copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS,
e CIIOCOOHOCTH OIICHWBATH CUTYallMI0 W TPUHAMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh Ha MOpPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B I€SITEIBHOCTH YYEHOTO;



e 0CO3HAHME JMYHOIO BKJIJa B IOCTPOEHUE YCTOMYMBOIO OyAYILETO.
ICTETHYECKOT0 BOCTIMTAHMSA:
e DCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsl ICTETUKY HAYYHOT'O TBOPYECTBA, IPHUCYIIEro (PU3NIECKOil HayKe.
TPY/AOBOI0 BOCIIUTAHMA:
e HUHTEpPEC K pa3Nu4HbIM chepam NpoPecCHOHATBHON AESTEIbHOCTH, B TOM YHCIIE CBA3AHHBIM C (DU3UKOM U TEXHUKOM,
YMEHHE COBEpILIaTh OCO3HAHHBIN BBIOOP Oyymiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;
e TOTOBHOCTbH U CIIOCOOHOCTH K OOPa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH (PU3UKU HA POTSHKEHUU BCEH )KU3HMU.
IKO0JIOTHYECKOr0 BOCIUTAHMA:
e c(hOpMHUPOBAHHOCTH KOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE III00AJIBHOTO XapaKTepa SKOJIOTMUECKUX MpoOeMm;
e IUIAHWPOBAHHE M OCYIIECTBICHUE ACHCTBUI B OKPY)KAIOIICH Cpeie Ha OCHOBE 3HAHUS 1IEJIe yCTOMYNBOTO Pa3BUTHS
YeJI0OBEYECTBA;
e pacIIMpEeHHE ONbITA AECATEIbHOCTU IKOJIOTUYECKON HAIIPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAaHUH 10 (PU3HKE.
LHEHHOCTH HAYYHOI0 MO3HAHHUSA:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3NUECKON HAYKH;
e OCO3HAHME LIEHHOCTU HAYyYHOU JEATEeIHbHOCTH, TOTOBHOCTh B MIPOIIECCE U3yUeHUs (DU3HKHU OCYIIECTBISTH TPOSKTHYIO
Y MCCIIEZIOBATEIBCKYIO AEITEIbHOCTh WHANBUAYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBUS
ba3oBble Jiornueckue JaeiicTBUA:
e CaMOCTOSITEILHO (OPMYJIUPOBATH U AKTyaTU3UPOBATH IPOOJIEMY, pacCMaTPUBAThH €€ BCECTOPOHHE;
e ONPEAETATH LEIU AEATCIBHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,
e BBIABIIATH 3aKOHOMEPHOCTH M IMIPOTUBOPEUYHS B paCCMaTPUBAEMbIX (DH3NUSCKUX SIBJICHUSIX;
e paspabaThiBaTh IJIAH PEIICHUS MPOOJIEMbI C y4E€TOM aHalM3a HMMEIONIUXCS MaTEepPUANbHBIX U HEMaTepUATBHBIX

PECYpPCOB;



BHOCUTH KOPPEKTUBBI B JIESTEIBHOCTh, OLECHUBATH COOTBETCTBHUE pE3YJbTATOB LENSM, OLEHUBATh PHUCKHU
MOCJIEICTBUM ACITEIbHOCTH;

KOOPJAWMHUPOBATh M BBINOJHATH pabOTy B YCJIOBUAX pEaJbHOr0, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBUSI;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

BJIJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBEIMU TTOHATHUAMHI U METOIaMU (PH3NYIECKON HAYKH;

BJIJICTh HABBIKAMHU y4eOHO-HCCIIEIOBATEILCKONH M MPOSKTHOM JESITENTFHOCTH B 00JIaCTH (DU3HKHU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOMCKY METOJIOB PEIICHHS 3aja4 (PU3UYECKOro COACp)KaHUS, MPUMEHEHUIO
Pa3TUIHBIX METOJIOB MTO3HAHHS,

BIIQJICTh BHUJAMH JCATEIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpIpPETAIlluu, NPeoOpa3OBaHHUIO W
NPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTYaIUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;
BBISIBIISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 3a/1auy, BBIIBUTATh TUIIOTE3Y €€ pelIeHus, HaXOIUTh
apryMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEIICHMUS,;

aHAJM3WPOBATh TMOJYYEHHBIE B XOJ€ PEIICHHS 3aJa4d PE3yJIbTaThl, KPUTHUYECCKH OICHUBATh MX JOCTOBEPHOCTH,
MIPOTHO3WPOBATH U3MECHECHHE B HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATEIbHOMN NEATETLHOCTH, B TOM YHUCIE MPH U3yYEHUU
busuKy;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh IEPCHOCHUTH 3HAHUS TT0 (PU3HUKE B IPAKTUICCKYIO 00JIACTh KU3HEACITCIHHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaunmeii:



BJIQ/JIETh HAaBBIKAMHM TOJY4YeHHUS HHGOpManMK (PU3NYECKOTO COJAEPKAHMS M3 HCTOYHUKOB pPA3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATH IMOMCK, aHAINW3, CHCTEMAaTHU3alUI0 M UHTEPIPETAlUi0 MHPOPMAIUH PA3ITAYHBIX
BUJIOB U ()OPM TPEACTABICHHUS;

OLICHUBATh JOCTOBEPHOCTHh HHPOPMAIIUH;

HCIIOJIb30BaTh CpPEACTBa HMH(MOPMAILMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTMH B pEUNIEHUH KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX U OPTaHU3AIMOHHBIX 33/a4 ¢ COOIIOACHUEM TPeOOBaHUM SPrOHOMUKH, TEXHUKU OE30MaCHOCTH,
THTHUEHBI, pecypcocOepeKeHts, TPABOBBIX U ATHUECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MMacHOCTH;

Co3/1aBaTh TEKCThl (U3MYECKOTO COACpKAaHWSA B pa3IMYHBIX (opMarax ¢ Y4ETOM Ha3HaueHus uHOpMaIUU U
LIEJIEBOM ayJJUTOPHH, BEIOMpAsi ONTUMAJIbHYIO (POpPMY IIPEICTABICHUS U BU3YyaIU3aL1H.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

OCYUIECTBJIATH OOILIEHUE HA YPOKax (PM3HKHU U BO BHE-YPOUHOMU AESATEIBHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOXO TOYKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

IOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U HHAUBUAYAIbHON padOThI;

BBIOMPATHh TEMATHKY U METOJbl COBMECTHBIX JIEUCTBHUI C YUETOM OOIIMX MHTEPECOB U BOZMOKHOCTEMN KaXA0r0 YjieHa
KOJUIEKTHUBA;

OPUHUMATh LIEJIM COBMECTHOW JESTEIBHOCTH, OPTaHU30BBIBaTh U KOOPAUHUPOBATH AEHCTBUA MO €€ JTOCTHXKEHMIO:
COCTaBIIAITh IJIAaH JEMCTBHM, pacmpelneisiTb PO ¢ Y4€TOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJAJa M Ka)XXJOr0 YYaCTHHMKA KOMaHAbl B OOIIMU pe3ysbTaT Mo pa3padOoTaHHBIM
KpUTEPUSIM;

peaaraTb HOBbIE IPOEKTHI, OLICHUBATh UEH C IMIO3ULIMH HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;
OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEJCHHE B PA3JIMYHBIX CUTYALMSIX, MPOSBISATH TBOPYECTBO U
BOOOpakeHUe, ObITh THUIIUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



CaMOCTOSITEJIBHO OCYUIECTBIIATH MO3HABATEIbHYIO ACSITENBHOCTh B 00JacTH (DU3UKKM U ACTPOHOMUHU, BBISBISTH
po0JIeMbl, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELICHUS PAaCUETHBIX M KAYECTBEHHBIX 3aJad, IJIaH BBIIOJHEHUS NPAKTHYECKOU
paboThI ¢ YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHHIH;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacimupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUI;

JieNIaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO M TPOSIBICHUIO SPYIUIMM B 00JacTé (PUM3HMKH, MOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNbHbII U KyJbTYPHBIA YPOBEHb.

CﬂMOKOHTpOHL, AMOIUOHAJIbLHbIN UHTENJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

BJa/IeTh HABBIKAMM IIO3HABATENIbHOM peQIeKCUM KaK OCO3HAaHUS COBEPIIAEMBIX JEUCTBUNM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHUI;

UCIIOJIb30BaTh MPUEMBI pehJIEKCUH JIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELIECHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELLIEHHUS [10 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIbHOCTH;

MIPUHUMATh c€0sl, MIOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce mocTikeHMs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMMbl MO (U3UKE IS YPOBHS CpEeIHEro oOIero
oOpa3oBaHus y 00YJarOIINXCSI COBEPIIICHCTBYETCS AMOIMOHATIBHBIM UHTEIUICKT, MPE/IoIaramuii ¢hopMIUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHME, BHUJETh HaIpaBJICHUS
Pa3BUTHS COOCTBEHHON AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETryJIMPOBaHNs, BKIIOYAKOLIEr0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHUE,
CIIOCOOHOCTH aJIaTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSABIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBALIUH, BKIFOUAOLIEH CTPEMIICHHE K JIOCTMKEHUIO LU U YCIIEXY, ONTUMU3M, HHULIMATUBHOCTb,
YMEHHUE JIEUCTBOBATDH, UCXOAS U3 CBOMX BO3MOXKHOCTEN;

AMIIATUH, BKJIOYAKOMIEH CHOCOOHOCTh IMOHMMATh AMOLIMOHAJIBHOE COCTOSIHUE JIPYTMX, YYHUTBIBATh €ro IpH
OCYULIECTBJIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHUIO M CONEPEKMBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILIEHUS C APYTMMH JIOABMH, 3a00THUTHCA,
IPOSIBJISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

INPEIAMETHDBIE PE3VYJIBTATEI

K konuy oOyuenus B 10 knacce npeaMeTHbIE pe3yJIbTaThl Ha YTIy0IEHHOM YPOBHE JOKHBI OTPaXXaTh CPOPMUPOBAHHOCTD
y 00y4Yaromuxcs YMEHUM:

[Torumate posib PU3UKU B SKOHOMUYECKOM, TEXHOJOTMYECKOM, IKOJIOTHUECKOM, COLIMAIBHON U 3TUYECKON cepax
JeSTeILHOCTH YesioBeKa. Poib u MecTo pu3uku B COBpEMEHHON HAYyYHOW KapTUHE MUpPA, 3HAYCHHUE OMUCATEIHHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW HM MPOTHOCTHYECKOW (GYHKIMK (U3UYECKON Teopun — MEXaHUKH,
MOJIEKYJISIpHON (U3UKU U TEPMOJIUHAMHUKH, POJIb (PU3UYECKOH Teopur B (OPMUPOBAHUU TMPEJCTABICHUN O
(u3ruecKoi KapTUHE MUPA;

PaznuyaTth ycioBUS NPUMEHUMOCTH MojeNied (U3UYECKUX TeJl M MPOILECCOB (SIBJICHUI): MHEpIMaIbHas CHUCTEMa
orcuéra, abCONIOTHO TBEPJOE TEJIO0, MaTepHalibHasi TOYKAa, PABHOYCKOPEHHOE IBMIKEHUE, CBOOOJHOE MajcHHE.
AOGcomoTHO yrpyras nedopmarius, abCOTIOTHO ympyroe M abCOMIOTHO HEYNPYroe CTOJKHOBEHHS, MOJCIH Tas3a,
KUAKOCTH U TBEPIAOTO (KPUCTAIUIMYECKOIO) Tesa, UACaNbHBIA ra3, TOUYEUHBIA 3apsjl, OJHOPOJHOE SJIEKTPUUYECKOE
OJIE;

Pazmuuate ycnmoBus (rpaHuiibl, 00JacTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMUMATh BCEOOIIUN XapakTep
(GbyHIaMEHTAIbHBIX 3aKOHOB ¥ OTPAHUYECHHOCTD MCIIOJIH30BAHMUS YACTHBIX 3aKOHOB;



AHanu3upoBaTh U OOBSICHATH MEXAaHUYECKUE IMPOLIECCHl U SIBJICHHUS, UCIIOJb3Ys] OCHOBHBIE MOJIOKEHUS W 3aKOHBI
MEXaHUKH (OTHOCUTEIBHOCTh MEXAHUYECKOTO [BMXKEHHS, (DOPMYJIbl KMHEMATUKH PABHOYCKOPEHHOTO JIBHXKECHHS,
npeoOpa3oBanus ["anuies s CKOPOCTH U TiepeMelneHus ). 3akoHbl HproTOHA, MPUHIIMIT OTHOCHTEIbHOCTH [ amutes,
3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHS MMITYJIbca U MeXxaHu4eckoil sHepruu. CBs3b paOOThl CUIIBI C
M3MEHEHHEM MEXAaHWYECKOW DJHEPIWM, YCJIOBUS pPABHOBECUS TBEPAOTO Tela, MPU OTOM MCHOJIB30BATH
MaTeMaTHYECKOEe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: MPeOOpa30oBaHMiA
["anunes, BTOpOro u TpeTbero 3ak0HOB HbIOTOHA, 3aKOHOB COXpPaHEHUs UMITYJIbCA U MEXAHUYECKOM JHEPIUH, 3aKOHA
BCEMUPHOT'O TATOTEHUS;

AHanu3upoBaTh U OOBSICHITH TEIJIOBBIE MPOILECCHI U SBJICHUS, UCIONIb3Yd OCHOBHBIE mojoxeHuss MKT u 3akoHbI
MOJIEKYJISIpHON (PU3UKU U TepMoauHaMUKHU. CBsi3b JABJICHUS UJICATBHOTO ra3a co CpeIHEH KMHETUUECKON dHepruen
TEIUIOBOTO JIBM>KEHUS M KOHLIEHTPALIMEN €r0 MOJIEKYJ, CBSI3b TEMIIEpPATyphl BELIECTBA CO CPEAHEN KMHETHYECKOU
SHEPIrUEl TEIUIOBOTO JBMXKEHMS €ro 4actull. CBs3b AaBICHUS WMICAIBHOIO ra3a ¢ KOHLEHTpPAUUEd MOJEKYJ U €ro
TEeMIIEpaTypoil, ypaBHeHHEe MeHneneeBa—KaneipoHna, NnepBbli 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUsI SJHEPTUHU
B TEIUIOBBIX IIpOLeCcCax, IIPU 3TOM HCIOJIb30BATh MAaTEMAaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKA3bIBATh YCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Knanenpona;

AHanu3upoBaTh M OOBICHATH DJJIEKTPUYECKHE SIBJIICHUS, UCIOJIb3ysl OCHOBHBIE TMOJIOXKEHUS UM  3aKOHBI
ANEKTPOJMHAMUKHK. 3aKOH  COXPAaHEHMsS  DJIEKTPUYECKOro  3apsaa, 3akoH KyjnoHa, NOTEHUMAaIbHOCTH
JJEKTPOCTATUYECKOTO II0JIsA, INPUHLMI CYNEPHO3ULHUM IIEKTPUYECKUX MOJIEH, INPU 3TOM YKa3blBas YCIOBUSA
IIPUMEHUMOCTH 3aK0oHa KysoHa, a Takyke MPaKTUYECKH BaXKHbIE COOTHOIIEHHUS: 3aKOHBI OMa JUIsl yJacTKa UENH U JUIs
3aMKHYTOM 3JIEKTpUuecKoil 1ienu, 3axkoH Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apajes AJist 2JIEKTPOJIn3a,
OnuceiBaTh (PU3MYECKUE MPOLECCHl W SBJICHUS, HWCIOIb3YS BEJIMYUHBI: TNEPEMEIEHHE, CKOPOCTh, YCKOPEHHE,
UMITYJIBC TEJIA U CUCTEMBI TEJ, CHJIa, MOMEHT CHWJIbI, JABJICHUE, IOTCHIMAIbHAA JHEPIrusa, KNUHETUYECKas dHEprus,
MeXxaHu4yecKkas sHeprusi, padbora cuibl. LleHTpocTpeMuTenbHOE YCKOpPEHHE, CHila TSKECTH, CHJIa YIPYrOCTH, CHIIa
TPEHUS,, MOILIHOCTb, SHEPIrHs B3aUMOJEHUCTBHUS Tena ¢ 3emyi€id BOMM3M €€ MOBEPXHOCTH, JIHEPrusi ynpyrou
nedopMalii  TPYKUHBI, KOJWYECTBO TEIUIOTHI, a0CONIOTHAas TeMmIlepaTypa Tena, paboTa B TEpMOJIMHAMUKE,
BHYTPEHHSIST SHEPrus HJEANbHOIO OJHOATOMHOIO Tras3a, paboTa HJealbHOrO ra3a, OTHOCHTENbHAs BIAXXHOCTh



Bo3nyxa, KIIJl uaeaqbHOro TEMJIOBOTO ABUIATEINS; 3JIEKTPUUYECKOE IOJIE€, HANPSKEHHOCTh AJIEKTPUYECKOTO MOJIA,
HaIpsOKEHHOCTh MOJISI TOYEYHOTO 3apsja WIM 3apsDKEHHOrO IMapa B BakKyyMeé M B JMDJIEKTPUKE, MOTEHLHAI
ANEKTPOCTATUYECKOTO TMOJISI, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOJABIKYINAS CUJIA, CHJIa TOKA, HAPsHKEHUE, MOUTHOCTD
TOKa, 3JIEKTpUYEecKas EMKOCTh IUIOCKOrO0 KOHJEHCATOpa, COMPOTHUBIICHHE ydacTKa LIETH C IOCJIEA0BATEIbHBIM U
napajuieIbHbIM COEMHEHUEM PE3UCTOPOB, IHEPTHUS FIEKTPUUECKOTO MOJIsI KOHAEHCATOPa;

OOBACHATH 0COOCHHOCTH MPOTEKAHUS (PUBNUECKUX SBICHUN: MEXaHUYECKOE JIBIKEHHE, TEIIOBOE IBIXKEHUE YaCTHUI]
BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBIKEHHE, AU(Qy3usi, HCIapeHHe, KUMEHHWE W KOHACHCAIMS,
IUTaBJICHHE M KpucTauizanus. HampaBineHHOCTh Teruionepeaadu, SJCKTPU3AlMs Tel, SKBUIIOTEHIMATBHOCTD
MOBEPXHOCTH 3apsS)KEHHOTO POBOJIHUKA;

[IpoBoNTh UCCEIOBAHHE 3aBUCUMOCTH OJHOW (PM3MYECKOM BETUYMHBI OT JAPYrOl C HMCIOJIB30BAHHEM MPSMBIX
U3MEPEHHU, TpPH HTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATh pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH
(Gu3HUeCKX BEJIMYMH B BUAEC T'padUKOB ¢ y4éTOM aOCOJIIOTHBIX MOTPEIIHOCTEH U3MEpPEHUH, JeNaTh BBIBOJBI 110
pe3yJbTaTam UCCIEIOBAHNUS;

[IpoBoIUTH KOCBEHHBIE M3MEPEHUsI (U3MUECKUX BEITUYHH, IPH STOM BBIOMpATh ONTUMAJBHBIN METOJ U3MEPEHUS,
OLICHUBATh A0COJIIOTHBIE U OTHOCUTENIbHBIE MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

[IpoBoaWTh ONBITEI 1O NPOBEPKE MPEMJIOKEHHOW THUIOTE3bl: IUIAHUPOBATh  AKCIEPUMEHT, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJM3UPOBaTh MOJYYEHHbIE pE3yJAbTaTbl M J€JaTh BBIBOJ O CTaryce
IIPEJIOKEHHOW TUIIOTESBI;

CobOnronats mpaBwiia 0€30MAaCHOrO TpyJa MPU MPOBEICHUHM HCCIEIOBAHUN B paMKaxX y4eOHOIrO SKCIIEpUMEHTA,
MpPaKTUKyMa U Yy4eOHO-HCCIIEIOBATEIbCKOM M TMPOEKTHOM JESITENIBHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHbBIX
YCTPOMCTB U J1a00OpaTOPHOTO 000PYIOBAHUS;

Pemate pacu€THbie 3aauu ¢ SBHO 3aJJaHHON M HESBHO 3aJaHHOM (HPU3MYECKON MOJENIbIO: Ha OCHOBAaHUM aHAN3a
ycioBHsi 000CHOBBIBaTH BBIOOp (pu3mMUecKoil Mojaenu, OTBeYArolel TpeOOBaHUSIM 3a/lauu, TPUMEHSITh (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3NYECKUX TEOpUW MPHU HUCIHOJIB30BAHUM MATEMAaTHUYECKUX METOJIOB
pemienust 3aaad. [lpoBoauTh pacy€Thl Ha OCHOBAaHMM WMEIOIIMUXCS JIAaHHBIX, AHAIMU3UPOBATH PE3YJbTAThl U
KOPPEKTUPOBATh METObI PELICHUS C YYETOM MOIYUYEHHBIX PE3YJIbTATOB,;



Pemarp xauecTBeHHbIE 3aJauyM, TPEOYIOUIME MPUMEHEHHUs 3HAHUI M3 pa3HBIX pa3fesioB Kypca (U3MKH, a Takxke
WHTETpaIMy 3HAHUM M3 JAPYTUX MPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTUYECKYIO IIETIOUKY
paccyXJIeHUl ¢ ONOPOI HAa N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBJICHMUS,

Hcnonp30BaTh TEOPETUUECKUE 3HAHUS JJIS1 OOBSICHEHHUSI OCHOBHBIX IIPUHIIUIIOB pa0OThl U3MEPUTENBHBIX MTPUOOPOB,
TEXHUUYECKUX YCTPONUCTB M TEXHOJOTUUECKHX MPOIECCOB;

[IpuBoauTH MpUMEpHl BKJIaJa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE HAYKH, B OOBICHEHHE
MPOLIECCOB OKPY>KAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

AHanu3upoBaTh U OLEHUBATH IMOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOW AEATEIBbHOCTU YEIOBEKA, CBS3aHHOM C
(u3nyecKuMu MpoleccaMu, C MO3UIUN SKOJOrMYeCKOM Oe30MacHOCTH, MPEACTAaBICHUI O paluOHAIBHOM
MPUPOIOTIONH30BAHUH, a TAKKE Pa3yMHOM HCIIOJIb30BAHUU AOCTH)KCHMN HAYKW W TEXHOJOTHH ISl JATbHEHUINEro
Pa3BUTHUS YETIOBEUECKOTO OOIIEeCTRA,;

[IpumeHsTh paziauuHble CcHocoObl paboThl ¢ HHGpOpMaMed (U3MUECKOTO COACPKAHUS C HCIOJIb30BAHUEM
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOIMM, MpH 3TOM HCIOIb30BaTh COBPEMEHHbIE WH(POPMAIMOHHBIE
TEXHOJIOTMM JJIsi TOMCKa, MepepadOTKM U MpEeAbsABICHUS Y4eOHOM UM HaydyHO-TOMYJSpHOM uHpopManuy,
CTPYKTYpUPOBAaHUSA W UHTEpPIpeTanuu HHPOPMAINH, TOIYyYECHHOW W3 pPa3INYHBIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJTyYaeMyto HH()OPMAIIMIO U OIICHUBATH €€ TOCTOBEPHOCTh KaK HA OCHOBE UMEIOLINXCS 3HAHUMN, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHUKA UH(DOpMAIIIH;

[IposBNIATH OpraHU3alMOHHBIE M TO3HABATEJbHBIE YMEHHUS CaMOCTOSATEIBHOIO MPUOOPETEHUS HOBBIX 3HAHUU B
MPOILIECCE BBIOJIHEHMS MPOEKTHBIX M Y4€OHO-UCCIIEN0BATENBCKUX PadOT;

PaboTtate B Tpymme ¢ UCTIOTHEHHEM DPA3IWYHBIX COIMAIBHBIX POJIEH, TIAHUPOBATh pabOTy TPYIIHI, PAIIMOHAIBHO
pacmpeieNiaTh eATeIbHOCTh B HECTAHJAPTHBIX CHUTYAIMsAX, aJIeKBATHO OIEHUBATH BKJIAJ KaKIOTO U3 YYACTHHUKOB
IpynIbl B pellieHue paccMaTpruBaeMoil MpoOIeMbl;

[IposBIATH MOTHBALIMIO K Oyaylel MpodecCHOHATBHON AEATEIbHOCTH MO CHEHHATBHOCTAM (PU3UKO-TEXHUYECKOTO
npodus.



K konmy oOyuenus B 11 knacce npenIMeTHbIE pe3yJIbTaThl HA YIITyOIEHHOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTD
y 00y4aronmxcsi yMeHUM:

[Tonumate posib PU3MKK B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COIMAIBLHON M 3THYECKOW cdepax IesTeTbHOCTH
yenoBeka. Poiab U mMecTto (U3MKU B COBPEMEHHOM HAyYHOW KapTWHE MHUpA, POJb aCTPOHOMHUHU B MPAKTUUYECKON
NEATEIbHOCTH  YEJOBEKA M  JAJbHEHIIEM  HAyYHO-TEXHUYECKOM  pa3BUTUU. 3HAUYECHHE  OIHCATEJIbHOM,
CUCTEMATU3HUPYIOIICH, OOBSICHUTENFHOM U MPOTHOCTHYECKON (PyHKUIMN (U3NYECKON TEOpUU — BIEKTPOAMHAMUKH,
CHEIHATbHOM TEOPHUH OTHOCHUTENBHOCTH, KBAaHTOBOM (U3MKH, pPOJb (u3uueckoid Teopud B (HOPMUPOBAHUU
NpeICTaBlICHU O (PU3MYECKON KapTUHE MUpPA, MECTO (PU3UYECKON KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

Pa3nuuatek ycinoBHs IpUMEHUMOCTH MOJIEe (PU3MUECKUX TEJl U MPOLIECCOB (SBJICHUI): OJHOPOJHOE SJIEKTPUUECKOE
Y OAHOPOJHOE MATHUTHOE MOJIA, TAPMOHMYECKUE KOJEOAHMs, MATEMAaTUUECKUN MAasiTHUK, UJCAJIbHBIN MPYKUHHBIHI
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJI€ATIbHBIM KOJeOaTeNbHbIN KOHTYpP, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOIO
SIpa U KBAHTOBOU MOJIEJU CBETA;

Paznuuate ycnoBus (rpaHuiibl, 00JacTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMATh BCEOOIUN XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AHanu3upoBaTh U OOBACHITH JIEKTPOMArHUTHBIE MPOLIECCHI U SABJICHHS, UCTIOIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI
AJIEKTPOJMHAMUKHA M CHEIHATIbHON TEOPHUH OTHOCUTEIBHOCTU (3aKOH COXPaHEHUS 3JIEKTPUUYECKOTO 3apsia, CHuiia
Awmmepa, cuna JlopeHlia, 3aKOH SJIEKTPOMAarHUTHON HMHAYKUMM, TpaBuio Jlenna, cBs3p OJIC caMOMHAYKIUM B
AJIEMEHTE DJIEKTPUYECKOM LEMH CO CKOPOCTBIO HW3MEHEHHMsI CHJIbl TOKA, ITOCTYJIaThl CIIELUAIBHOM TEOPHUH
OTHOCUTEIBHOCTH DUHIITEHHA);

AHanu3upoBaTh M OOBACHATH KBAHTOBBIE MPOLECCHl U SABJICHMS, HMCIOJb3Yyd IOJIO)KEHUS KBAaHTOBOW (hHU3MKHU
(ypaBHeHue OWHmTeNHA 11 (poToddderra, MepBbId M BTOPOM mMOCTylathl bopa, NPUHIUIT COOTHOIIEHUS
HeomnpeaenénHoctel [eiizenOepra, 3aKOHbI COXpPAHEHHs 3apsI0OBOIO MU MAacCOBOTO YHWCENT U SHEPTrUU B SAEPHBIX
peaklMsIX, 3aKOH paJuOaKTUBHOIO pacnaaa);

OnuckiBaTh (PU3MYECKUE MPOLECCHl M SBJICHUS, HCHOJb3YyS BEJIMYMHBL: HANPSKEHHOCTH AJIEKTPUUECKOrO TOJIs,
ITOTEHIHA AJIEKTPOCTATUYECKOTO IOJIA, PA3HOCTh IMOTEHLIHUAJIOB, JIEKTPOABIKYILAS CUJIA, NMHAYKIUSA MarHUTHOIO



MoJisl, MarHUTHBIA MOTOK. Cumima Ammnepa, WHIYKTHUBHOCTH, SJCKTPOABUKYINAS CHUJIA CAMOWHIYKIIUU, JHEPTHUS
MarHUTHOTO TIOJISl MPOBOJHHUKA C TOKOM, PEISTUBUCTCKHM HWMITYJIbC, TTOJTHAS SHEPTHs, SHEPTUS MOKOS CBOOOIHOMN
YJaCTHIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsial SAapa, YHEPTHS CBSI3U SAPa;

OOBACHATh OCOOCHHOCTH TMPOTEKAHWUA (PUINUCCKUX SBIICHUH: JJICKTPOMArHWTHAsT WHAYKIHS, CaMOWHIYKIIUS,
pe3oHaHc, uHTephEepeHIUs BOIH, AUGPAKIIKS, TUACIEPCHUs, TTOJTHOE BHYTPEHHEE OTpakeHHE, (OTOIICKTPUICCKUN
abdexr (potorddext), ampda- um Oera-pacmanbl sAACp, TamMMa-U3TydeHUE sAEp, (PU3NUECKHE TPUHITAIIBI
CIEKTPaJIHLHOTO aHaJIn3a M pabOoTHI J1a3epa;

OnpenensTh HalTpaBJIeHWE UHAYKIIMA MAarHUTHOTO TIOJIsI POBOTHUKA C TOKOM, CHIIBI AMIiepa u cuiibl JIopeHIa;
CtpouTth n300paxeHune, Co31aBacMoe IIIOCKUM 3epKajioM, TOHKOM JIMH30M, U paCCUUTHIBAThH €r0 XapaKTEePUCTUKY;
[IpuMeHATh OCHOBOTIOJIATAIONINE ACTPOHOMHUYECCKHE ITOHSATHS, TEOPUHM W 3aKOHBI I aHalu3a W OOBSICHEHUS
(U3HYECKUX MPOIIECCOB, MPOUCXOIANMINX B 3BE3/1aX, B 3BE3MHBIX CHCTEMAaX, B MEKTATAKTHUCCKOU CPeJIe; MBIKECHUS
HEOECHBIX TeJI, HIBOJIIOIMU 3BE3/] U BeeneHHoi;

[IpoBoUTH MCCIIEIOBAHKUE 3aBUCUMOCTEN (PU3NUYECKUX BEJIUYMH C UCIOJIb30BAaHUEM MPIMBIX U3MEPEHUH, MPU ITOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YyJIbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIIUYUH B BUJIC
rpaduKoB ¢ y4€TOM abCOTIOTHBIX MOTPEITHOCTEH H3MEPEHUH, /IeJaTh BRIBOJBI TI0 PE3YIhTaTaM HCCIICIOBAHNS;
[IpoBOIUTH KOCBEHHBIE M3MEPEHUS (U3MUCCKUX BEITUYHMH, IIPH dTOM BBIOMpATh ONTHMAJILHBIM METOJ W3MEPCHUS,
OIICHUBATH A0COJIIOTHBIE U OTHOCUTENIHHBIC MTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

[IpoBomWTh OMBITBI TIO TPOBEPKE MPEHJIOKEHHOW THUIOTE3bl: IJIAHUPOBATh JIKCIIEPUMEHT, COOMpATh
AKCIICPUMCHTAJILHYI0 YCTAaHOBKY, aHAJWU3MPOBATh IIOJTYYEHHBIC pE3yJbTaThl W JeJaTh BBIBOA O CTaTyce
MPEITOKEHHON TUIIOTE3BI;

OnuchIBaTh METO/IBI TIOJTYICHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHHM;

CobOmronath mpaBwia 0€30MAaCHOTO TpyJa MPU MPOBEIACHUM HCCICIOBAHUN B paMKaX y4eOHOTO SKCIEPUMEHTA,
MpaKTUKyMa W Yy4eOHO-HCCIIEIOBATEILCKON M TMPOEKTHOW JESITEIBHOCTH C WCIOIb30BAHUEM H3MEPHUTEIIBHBIX
YCTPOUCTB U 1a00OPaTOPHOTO 000PYI0BAHUS;

Pemate pacu€THble 3a7a4u ¢ SIBHO 3aJlaHHOW M HESIBHO 3aJlaHHOM (hu3nueckoil Mojenbio. Ha ocHoBaHuu aHanu3a
yCIIOBHsI BBIOMpaATh (M3MYECKUE MOJIENH, OTBEYANONIMe TPEOOBAHHAM 3aadyd, MPUMEHSTH (POPMYIIbI, 3aKOHHI,



3aKOHOMEPHOCTH U MOCTYJIAThl PU3NUECKUX TEOPUH MPU UCIOJIB30BAHUNA MAaTEMAaTHUYECKIX METOIOB PELICHUS 3a/a4,
MIPOBOJIUTH PACUYEThl HA OCHOBAHUM MMEIOIIMXCS JTaHHBIX, AaHAIIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METObI
pELIECHUs ¢ YYETOM MOJTyUYEHHBIX pPe3yIbTaTOB;

Pemarph kadecTBEHHbIE 3aJauM, TPEOYIOUIME MPUMEHEHUS 3HAHMWA M3 PAa3HBIX pa3fesioB Kypca (PU3UKH, a TaKKe
MHTErPAllMd 3HAHUW W3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO LIETIOUYKY
paccyXJICHUI ¢ OMOPOi HAa W3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SBIICHMUS,

Hcnonp30BaTh TEOPETUUECKUE 3HAHUS JJIST OOBSICHEHUSI OCHOBHBIX MPHUHIMIIOB PA0OTHl U3MEPUTEIBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUECKUX MPOIIECCOB;

[IpuBoauTH mpUMEpHl BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-(U3UKOB B pPa3BUTHE HAyKH, B OOBSICHEHUE
MIPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

AHanu3upoBaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M NMPOU3BOJACTBEHHOMN NIEATEIBLHOCTH YEJIOBEKA, CBSI3aHHOM C
(u3nyecKuMu MpoleccaMu, C MO3UIUN SKOJOrMYecKOM Oe30MacCHOCTH, MPEACTaBICHUI O paluOHAIBHOM
IPUPOAOIIOIB30BAHNN, & TAKXKE PA3yMHOM HCIIOJIb30BAHUH JOCTHKEHUM HAYKM M TEXHOJIOTMM IS JAJbHEWUILIEro
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

[IpuMeHsATh paznuuHble crnocoObl paboThl ¢ uH(pOpMaMel (U3HYECKOr0 COAEPKaHUS C HCIOIb30BaHUEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTMHA, MpPU ITOM HCHOJIB30BATH COBPEMEHHbIE HWH()OpPMALMOHHBIE
TEXHOJIOTMM JJIi TOUCKa, TMepepadOTKM U MpeAbsABIEHUS Y4eOHOM U HaydyHO-TOMYJSpHOM uHpOpMaIuy,
CTPYKTYpUPOBAaHUS M UHTEpIpeTauud HHPOpMalMM, TOITYyYEHHOH W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMy0 HH(POPMALIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK HA OCHOBE MMEIOILMXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHKA UH(OpMAIUH;

[IposiBASATH OpraHM3allMOHHBIE W TO3HABATENIbHBIE YMEHUS CaMOCTOSITEIBHOTO MPHUOOPETEHHs] HOBBIX 3HAHUI B
IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX M Y4eOHO-HCCIEA0BATENbCKUX padoT;

PaGotate B rpymne ¢ UCHOJHEHHEM DPA3JIMUYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBAaTh pabOTy TPYMIbl, PallOHATIBHO
pacupenesnsiaTh ACSITeIbHOCTh B HECTaHJAPTHBIX CUTyalUsX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXXIOTO0 M3 yYaCTHUKOB
IPYNIbI B pelIEHUE paccMaTpUBaeMoM MpoOIeMbl;



o IlposBrnare MoTHBaLMIO K OyAylIeil mpodeccuoHanbHON NEATeTbHOCTH MO CTIEIHATbHOCTAM (PU3UKO-TEXHUYECKOTO
npodurs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/7f41bf72
N bubmuoreka [JOK
23 Cratika TBEpAOrO TENA > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MEePEXObI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.eds00.ru/7f41bf72
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/7FA1bf72
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
5.1 ®uznyeckuil NpakTUKyM 16 16
Htoro no pazneny 16
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
2.1 Mexanmdeckue konebaHus 10 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edso0.ru/7f41c97¢
MexaHn4yecKkue U dJIEKTPOMArHUTHBIC bubnunoreka [JOK
2.3 10 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
24 Onika 25 1 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

3.1 Ocuosst CTO

5

1

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny S)
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 KopryckynapHO-BOIHOBOH AyatH3m 15 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 Pusika atoma > https://m.edsoo.ru/7f41c97c
43 ®u3nKa aTOMHOIO SApa U AJIEMEHTAPHbBIX 5 bubnmoreka [JOK
' YacTHIL https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU

12
Htoro no pazneny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Pu3nYeCKUil MPaKTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEMETHOTO COJIEPYKAHUS U OTIBITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kimaccon
Wroro no pazueny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kou- JIeKTPOHHbIE
BO ugposbie
N uugp
Tema ypoka akaje oOpa3oBaTe/ibHbIE
n/n Buabl nesireJilbHOCTH
MHY. pecypcsl
4acoB
Pa3zpnen 1. Hay4nblii MeTO NO3HAHMS NPUPOABI
1.1. Hay4Hblii MeTO/ MO3HAHMS PUPOABI 6
VYyactue B JUCKYCCUH O POJIU bu6mmoreka [IOK
®duszuka — pyHaaMeHTaabHas HayKa O IPUPOE 1 . _
(usnyeckoit Teopun B GOPMUPOBAHHH https://m.edsoo.ru/ff0c32e2
NPEJICTABICHUIA O PU3NICCKON KapTHHE
HayuHblii METOJT TO3HAHUS U METOIbI 1 MHPa, MeCTe GU3UIECKOH KapTHHbI Bub6anoreka [IOK
uccaenoBanus GU3NUECKUX SBICHUMN MHPa B OOIIEM PSITy COBPEMEHHBIX https://m.edsoo.ru/ff0c32e2
€CTECTBEHHO-HAYYHBIX MPECTaBICHUN
DKCIepUMEHT U T€OpUs B IPOLECCE MTO3HAHUS 3
o npupoje. 3yuenue noHaTuit bubnunoreka [JOK
npupoabl. HabmroneHue u 3KkCepuMeHT B 1 B _
(usike «TUIOTE3a», «PU3MIECKUIT 3aKOHY, https://m.edsoo.ru/ff0c33e6
«(pusnueckas Teopus». Paccmorpenue
bu6nmoreka [JOK
CrniocoOsbl n3mMepeHust GU3NYECKUX BETUUUH 1 IpaHUI] TPUMEHUMOCTH (PU3NUYECKUX
. https://m.edsoo.ru/ff0c33e6
5 3aK0HOB. CpaBHEHUE U3MEPEHUI
AOCOII0THAS M OTHOCUTENbHASI TOIPEIIHOCTH
B p 1 (hbU3UYECKUX BETUYUH ITPU TTOMOIIU Bubmiorexa [HOK
U3MepeHuil PU3NYEeCKUX BETUUNH https://m.edsoo.ru/ff0c32e2
AQHAJIOTOBBIX U IIU(PPOBBIX
M3MEPUTENBHBIX PUOOPOB, HATIPUMED,
MogenupoBanue B ¢pusuke. Poib u mecto IIPH U3MEPEHUU CHIIBI TOKA U
(pu3ukn B pOPMHUPOBAHHH COBPEMEHHOI 1 HaIpsHKEHUA B LIETIH MIOCTOSTHHOTO TOKa bubnnorexka [JOK

Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOMN

JIeSITEILHOCTH JTI0AeH

MIPH TIOMOIIIM aHAJIOTOBBIX U MU(PPOBBIX
M3MEpUTENbHBIX NPUBOopPOB.
OcBoenune crroco00B OIIEHKHU

https://m.edsoo.ru/ff0c33e6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6

HorpemHocTe n3mepenuii. OcsoeHue
OCHOBHBIX TPUEMOB PabOTEHI €
nudpoBoii maboparopueit Mo Gu3MKe,
HaTpUMep, PU U3MEPEHUN (PUZNICCKUX
BEJIMYMH TP TIOMOIIU KOMITBIOTEPHBIX

JaTYUKOB
HToro no pasneny 6
Pa3nes 2. Mexanuka
2.1. Kunematunka 10
Mexannueckoe nBuxkeHue. Cucrema oTcyera. .
[IpoBeneHne KOCBEHHBIX U3MEPEHUN bu6mmoreka [IOK
7 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUSI. 1 .
MIHOBEHHOM CKOPOCTHU U YCKOPEHHUS https://m.edsoo.ru/ff0c3508
[Ipsimast 1 oOpaTHas 334U MEXaHUKU
T€Ja, B TOM YUCJE YCKOPEHUS
Pannyc-BekTop MaTepualbHONU TOUKH, €T0 cBOGOHOTO Tasienus. [[poBeeHe
8 MPOEKIIMU HA OCU KOOpAUHAT. TpaeKkTopus. 1 HCCTIeTOBAHMA 3aBHCHMOCTEH MEKITY bubnnoreka [JOK
[Tepememenue. Ckopocts. VX mpoekiuu Ha (bUBMUECKIMY BeTHIHHAMMY (ITYTH OT https://m.edsoo.ru/ff0c3508
OCH KOOp/MHAT BpPEMEHH NPU PABHOYCKOPEHHOM
PaBHOMEpPHOE NPAMOIIMHENHOE IBUKEHUE. BIDKCHUH. TIEPHOIA OODAIICHHUS
9 I'paduueckoe onucanre paBHOMEPHOTO 1 . IR bubmmorexa LIOK
p ¥ p Y KOHHMYECKOI0 MasiTHUKA OT €ro hitps://m.eds00.ru/ff0c3620
IPAMOJIMHCHHOTO NBMKCHHSA [apaMeTPOB) U OIBITOB IO MPOBEPKE
10 CnoxxeHue nepeMeneHuii U CKOpoCTeil. 1 MPEJI0KEHHON TUIIOTE3BI ITPU bubnuotexa [JOK
Pewrenne 3anau H3y4YEHUU PAaBHOYCKOPEHHOI'O https://m.edsoo.ru/ff0c3620
HepaBHoMepHOe nBHKEHHE. MTHOBEHHAas TIPSMONMHEHHOTO JIBUKCHHUS, IBIKCHHS BuG 10K
. nonnoTeKa
11 CKOpocTh. Y ckopeHnue. [Ipsamonnneiinoe 1 Tela, OPOLIEHHOTO FOPHU3OHTATIBHO, httos://m.ed 10372
ps://m.edsoo.ru/ff0c372e
JBHYKEHUE C ITIOCTOSIHHBIM YCKOPEHUEM ABHACHHA TEJIa 110 OKPYKHOCTH C
12 I'paduueckoe onrcanne NPSIMOITUHEHHOTO 1 TIOCTOAHHOM IO MOTYIIO CKOPOCTBIO. bubnmoreka [JOK
JIBUKEHUS C IIOCTOSIHHBIM YCKOPEHUEM Ornpepetenie abCOMOTHBIX 1 https://m.edsoo.ru/ff0c372e
OTHOCHUTEIIbHBIX OTPEIIHOCTEN
CBobOoaHOe majzieHne. Y cCKopeHrue CBOOOIHOTO . P bubnuotexa [JOK
13 1 U3MEpEeHUH (PU3NYECKUX BETHUYHH.

naacHus. 3aBUCHMOCTD KOOpAuHAT, CKOPOCTH,

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c3508
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YCKOPEHUS OT BPEMEHH U UX rpaduku

14

15

16

JIBu>keHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

KpuBonuneiinoe npuxenue. [[BuxeHue mo

OKPY>KHOCTH. YTJIOBas ¥ JINHEHHAs! CKOPOCTb.

[lepuon u yacrora. LlenTpocTpemurensHoe U
MIOJIHOE YCKOPEHUE

KonTponbnas padora no teme "Kunematuka"

Onenka rpaHul] NOrPEUIHOCTEN.
N3yueHnne Mozaenu cucTeMbl OTCUETA,
CpaBHEHUE ITyTEH, TPACKTOPHH,
CKOPOCTEU JIBU>KEHHS OJTHOTO U TOTO K€
TeJa B Pa3HbIX CUCTEMAX OTCUETA.
AHanus pa3HbIX cr1oco0O0B
HCCIIEA0BAHUS ABUKCHUM.
PaccmoTtpenue npeaenbHOro nepexoaa
Y U3MEPEHNE MTHOBEHHON CKOPOCTH.
MopenupoBanue nmpeodpa3oBaHus
JBUKEHUU C UCIIOJIb30BAHUEM
MEXaHU3MOB, U3yUYECHUE
peoOpa3oBaHUs YIIOBOW CKOPOCTH B
penykTope. AHaIu3 HalpaBJIeHUs
CKOPOCTH TP JABH>KEHUU 110
OKpYKHOCTH. Penienue pacu€THbIx
3a/7a4 C ABHO 3aJJaHHOM U HESBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
¢dopmyn kuHeMaTHKH. Perenue
KayeCTBEHHBIX 3a/1a, TPEOYIOMINX
IIPUMEHEHUS] 3HAHUN 110 KUHEMATHUKE.
OObscHEeHre yCcTpONCTBA U IPUHLUIIA
NENCTBUS CIIUJIOMETPA, LIETTHBIX,
LIECTepEHYATHIX U PEMEHHBIX IIepe/iay,
CKOpOCTHBIX TU(PTOB. OOBsICHEHHE
IBUKEHMsI cCHapsaa0B. Onpenenenne
YCJIOBUN PUMEHUMOCTH MOJIEIIEH
(U3NYECKUX TeN U MPOLIECCOB
(sBIIEHMIA): MaTepuaTbHas TOYKA,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

PaBHOYCKOPEHHOE JIBIKEHUE,
CBOOOJIHOE TaJicHHe. BrimoiHeHue
y4eOHBIX 3aJ]aHU{ Ha aHAIIU3
MEXaHWYECKHUX MPOIIECCOB (SBJICHUM) C
WCIIOJIh30BAHUEM OCHOBHBIX ITOJIOKECHHH
Y 3aKOHOB KHHEMATHKHU:
OTHOCHUTEIIEHOCTh MEXaHUYECKOTO
JBUKEHIS, POPMYITBI KHHEMATUKH
PaBHOYCKOPEHHOTO JIBYKCHUS,
npeoOpazoBanus ["anmumes st CKOpocTH
u niepemenieHus. Mcnonp3oBanue IT-
TEXHOJIOTHUH Ipu paboTe ¢
JIOTIOJTHUTEIbHBIMA UCTOYHUKAMU
nHGOPMAIINH TI0 TEME, UX KPUTHUCCKUH
aHAJIN3 U OIICHKA JIOCTOBEPHOCTH

2.2. lmHAMHKA 10
. [IepBb1it 3ak0oH HproTona. MHEpIManbHbIE . TIpoBe IeH e KOCBEHHBIX H3MepEHHA Bu6miorexa LIOK
cucremMbl orcuéra. [IpHHINTT OTHOCUTETFHOCTH . .
r u P R PaBHOICHUCTBYIOLICH CUTI U https://m.edsoo.ru/ff0c3be8
anuies. HenHepuuanbHbIe CHCTEMBI OTCUYETA KO(DDHIIAEHTA TPEHHS CKOMBKEHHA,
18 Cuna. PaBHOge#cTBYrOIAs cuita. Bropoii 1 TIpoBeaCHHE HCCITEIOBAHHS bubnuoreka [IOK
3akoH Herorona. Macca 3aBHCHMOCTEHi (PH3UYECKUX BEIHINH https://m.edsoo.ru/ff0c3be8
o N (cwit ynpyrocT#, BO3HUKAIOIINX B bubnmnoreka [JOK
19 Bsaumoneiictsue ten. Tperuii 3akoH HeroToHa 1 _
NPY)KHHE U PE3MHOBOM 00pasIie, OT UX https://m.edsoo.ru/ff0c3be8
20 [Tpuniun cynepno3uiuu cui. Pemenue 3agau 1 negopMaIii) 1 OIBITOB 10 TIPOBEPKE Bu6nuoreka [IOK
Ha [IPUMEHEHHE 3aKOHOB HbroTOHA MPEIIOKEHHOM TUITOTE3BI IPH https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI. M3yYCHHUH JIBIDKCHIS OpYCKa 110 Bt 1IOK
. o nOIMOTEKA
21 DOKBUBAJICHTHOCTh TPABUTALIMOHHON U 1 HaKJIOHHOM IUIOCKOCTH, ABUKCHUA httos://m.ed 10300
MHEPTHON MacChl CHCTEMBI CBSI3aHHBIX Tell, AeopMariu HS-HM.ES00. TLATLE
22 Cuna TsKeCTH M yCKOpeHue cBOOOIHOTO 1 rex. Onpenienenne abCcoMOTHEX K bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
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naacHus

JIBrxeHue HeOECHBIX TEN U UX
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMUYECKast CKOpocTh. 3akoHbI Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupoaa u BUIBI CUIT TPEHHUSL.
25 JIBU>KeHME B KUAKOCTHU U raze ¢ y4ETOM CHIIbI
COTIPOTHUBIICHUS CPEIbI

Z[aBJ'IeHI/Ie. FI/II[pOCTaTI/I‘-ICCKOC JaBJICHHUC.

26
Cuna Apxumena

OTHOCHUTEJIbHBIX MTOTPEIIHOCTEN
U3MepeHull PU3NYECKUX BEJTHUYHH.
O1ieHKa rpaHuil MOTPEITHOCTEN.
HccnenoBanue ABUKEHUSI CUCTEMBI TEJl,
CBA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
AErKuit OJI0K, ABMKEHHUS OpycKa 1o
HAKJIOHHOM IIJIOCKOCTHU C NMEPEMEHHBIM
KOA(PHUIIMEHTOM TPEHHUSI, ABHKECHUS
rpy3a Ha Baiy ¢ TpeaueM. HaOmonenue
JBUKEHUS TEJl B MHEPITUAIBHBIX U
HEUHEPUHUAIbHBIX CUCTEMAaxX OTCUETA,
HarpuMep, Ka4yeHus JByX LHUIUHIPOB
WJIY 11apOB Pa3HOM MacChI C
OJIMHAKOBBIM YCKOPEHUEM
OTHOCHTEJIBHO HEMHEPLIUAIIBHON
cucreMsl orcuéra. M3yuenue
LIEHTPOOEKHBIX MEXAHU3MOB.
CpaBHEHHE CHII TPEHUS TTOKOSI, KaueHUs
U CKOJIbYKEHUS.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3aJlaHHOM Y HESIBHO 3a/IaHHOM
¢bu3nveckoil MoseNbIo ¢
HCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dhopmMyn KUHEMAaTHKU U JUHAMUKH.
Pemenne kauecTBEeHHBIX 3a1a4,
TPeOYIOMUX TPUMEHEHHUST 3HAHUH 110
KHHEeMaTuke U AuHaMmuke. OObsICHeHHE
YCTPOMCTBA U MPUHLMIIA JEUCTBUSA
noAMUIHUKOB. OOBSICHEHHE TBUKCHHS
HUCKYCCTBEHHBIX CITYTHUKOB.

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76
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2.3. CraTuka TBEpAOro Teja

OrnpezernieHne yclIOBUM MPUMEHUMOCTH
Mojienel (pU3nUecKux Tell U MPoIecCOB
(sBNIEHUI): MHEPIIMATBHAS CHCTEMA
oTcuéTa, MaTepuagbHas TOUKa,
aOCOJIIOTHO ynpyTas aedgopMarius.
BoinonHenue yueOHbIX 3aJaHUl Ha
aHAJIN3 MEXaHUYECKHX IPOLIECCOB
(sIBIEHUI) C UCTIOJIB30BAaHUEM
OCHOBHBIX TIOJIOKEHHUH M 3aKOHOB
JWHAMUKH: TpHU 3aKoHa HprOTOHA,
MPUHLIUI OTHOCUTeNbHOCTH ["anues,
3aKOH BCEMUpPHOTO TAroTeHus. Pabora B
rpynmnax npu o0CcyxJIeHUU BOIIPOCOB
MEXIPEAMETHOTO XapakTepa

AbcomotHO TBepaoe Teno. [locTynaTenbHoe u

21 BpaliareabHOe ABMKCHHUE TBEPIOTO Tella

08 MOMEHT CHJIBI OTHOCUTEIHLHO OCH BPAICHUSI.
[Tireuo cuibl
CrnosxeHue CHJl, MPUIIOKECHHBIX K TBEPIOMY

29 teny. LlenTp Tspkectu Tena. Y cloBus
paBHOBECHSI TBEPJIOTO Teyia. Buibl paBHOBeCHUS

30 Pemenwue 3amau

31 KonTponbnas pabora no teme "J{[uHamuka.

Cratuka TBepaoro tena'"

[IpoBeneHue uccneroBanus yCiI0BUI
paBHOBECHSI TBEPIOTO TeNa, UMEIOLIETO
OCb BpaIlleHUs; KOHCTPYUPOBAHUE
KpPOHILITEHHOB U pacuéT CHJI yIIPyroCTH;
M3Yy4EHNE YCTOMYNBOCTH TBEPAOIO TENA,
MMEIOLIETO IUIOAb ONopkl. Pemenue
pacu€THBIX 3aa4 C SIBHO 3aJJaHHON 1
HESIBHO 33J1aHHON (hU3HYEeCKOM
MOJIETIBIO C UCTIOIb30BAHMEM OCHOBHBIX
3aKOHOB M ()OPMYJT CTaTUKU. Perenune
KaueCTBEHHBIX 3a/a4, TPEOYIOLINX
MIPUMEHEHMSI 3HAaHUM 110 CTaTUKE.
OO0bsicHeHHEe yCTpOWCTBA U IPUHLIUIIOB
JEMCTBUS KPOHUITEWHA, CTPOUTEIBHOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6
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2.4. 3aK0HBI COXpaHEHHUS] B MEXaHUKe

32

NMnynsc maTepualbHON TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK. LIeHTp Macc cucTemsl
MaTepHaIbHBIX TOYEK. TeopeMa o0 JBHKEHUU
LIEHTPa Macc

10

33

NMiynsc cuitbl 1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBYKEHUE

34

35

36

MoOMEHT uMITyJIbCa MAaTEPUAIIBHON TOYKH.
[IpeacraBnenue o COXpaHEHMH MOMEHTA
HMITYJIbCA B IEHTPAIBHBIX MOJIAX

Pemenue 3agau

PaboTa criiel Ha MaJIOM M Ha KOHEYHOM
NEpCMCIICHUU. Fpa(pnqecxoe IpeACTaBJICHUC
pa6OTBI cuibl. MOITHOCTD CHUJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KUHETUYECKOU SHEPTuu
MaTepuaabHON TOYKH

38

HOTGHHI/IaJ'II)HI)Ie 1 HECIIOTCHIIMAJIbHBIC CUJIBI.

KpaHa, pemeTyaTbiX KOHCTPYKLIHAMN.
Onpenenenue ycaoBUM NPUMEHUMOCTH
Moenel (GU3NIECKUX Tel: aOCOITFOTHO
TBEpAOE Teno. BrimonHenne yueOHbIX
3a/laHui Ha aHaJIN3 MEXaHUYECKUX
MIPOIIECCOB (SIBJICHUI) C
KCIIO0JIb30BAHUEM OCHOBHBIX MOJIOKEHUM
Y 3aKOHOB CTaTHKHU: YCJIOBHS
paBHOBECHS TBEPAOTO TElla

[IpoBeneHne KOCBEHHbBIX U3MEPEHUI
UMITYJIbCA T€JIa, KHHETHYECKOU 1
MOTEHLMAIIBHON YHEPTUH TEIIA,
MOIIIHOCTH CHUJIBI; IPOBEJEHUE ONBITOB
10 IPOBEPKE MPEUIOKEHHON THIIOTE3bI
IIPU U3Y4YEHUH PABHOYCKOPEHHOIO
MPSMOJIMHEMHOTO JBUKEHUS U
B3auMozelicTeus Ten. OnpenencHue
aOCOJIIOTHBIX U OTHOCHUTENIBHBIX
MOTPEIIHOCTEN N3MEpEeHUN PU3NIECKUX
BennuuH. O1eHKa rpaHull
norpemHocTel. [IpoBenenne
JKCIEPUMEHTA 110 CPAaBHEHUIO
W3MEHEHNUS UMITYJIbCa TeJla ¢
HMITYJIbCOM CHJIBI, U3MEHEHHUS
MOTEHIIMAIBbHON YHEPIUU NIPYKUHBI C
pabotoii cuibl Tpenus. Mccnenopanue
COXPAaHEHUS UMITYJIbCA IIPU YIIPYTOM
B3aUMOJICIICTBUHN, COXPAHEHUS SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a
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ITorenumanpHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

Tpetbst Kocmuueckasi ckopocTb. CBsi3b pabOTHI
HENOTEHLUAIbHBIX CUJI C U3MEHEHUEM

39 MEXaHUYECKOM SHEPIHH CUCTEMBI TeJl. 3aKOH
COXpPAaHCHUA MEXaHUYECKOU OHCPIrun
Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

40 VYpaaenne bepHymiu s ueanbHON
JKUIKOCTH

41 Kontponbhas padota mo teme "3akoHbI

COXpaHEHHUs B MEeXaHHKe"

npu cBoOotHOM naseHnn. OnpeaeneHue
paboThI CUJIBI TPEHUS IIPU TBUKEHUH
TeJa M0 HAKJIOHHOW TJIOCKOCTH.
HaOmronenue u o0bsicHEHNE
PEaKTUBHOTO JBIKeHUs. Pemienue
pPacU€THBIX 3a/1a4 C IBHO 33/IaHHON U
HESIBHO 33JJaHHON (U3UUYECKOM
MO/IEJIBIO C UCIOIb30BAHUEM OCHOBHBIX
3aKOHOB U (OpMYJT MEXaHUKH. Permenue
KaueCTBEHHBIX 3a/a4, TPEOYIONTUX
MIPUMEHEHUSI 3HAHUN TT0 MEXaHHKeE.
OOBsicHEHHE TPUHITUIIOB JICHCTBUS
BOJIOMETA, KONEPA, PYKUHHOIO
nucroiieTa, rupockona. O0bsCHEHHE
JBUKCHHSI paKeT, PUTYPHOTO KaTaHUs
Ha KoHbKax. OrnpeneneHue ycioBui
MPUMEHUMOCTH MOJIeNIel (PU3HIECKUX
TEJ ¥ MPOIECCOB (SIBJICHUH): aOCOTIOTHO
yIpyroe 1 abCONIOTHO HEYIPYyroe
CTOJIKHOBEHUS. BrinonHenne yueOHbIX
3a/laHui Ha aHaJIN3 MEXaHUYECKUX
TIPOLIECCOB (SIBIIEHUIN) ¢
HCIIOJIb30BAHUEM 3aKOHOB COXPaHEHUS B
MEXaHUKE: 3aKOHBI COXPaHEHUS
HMMITYJThCa M MEXaHHUYECKOU SHEPTHH,
CBSI3b PAOOTHI CHIIBI C H3MEHEHHUEM
MEXaHHYeCKON YHEPTHH Tea.
Hcnonb3oBanue | T-rexHonoruit npu
paboTe ¢ JOTOTHUTETLHBIMU
HMCTOYHUKAMU WH(OPMAIIUU TIO TEME, X

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a
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KPUTUYECKUH aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny 35

Paszgea 3. MoJsiekyJsipaasi pM3uKa 1 TEPMOAUHAMHUKA

3.1. OcHOBBI MOJIEKY/IIPHOKUHETHYECKOI Teopun 15

PasButue npencraBieHui 0 MPUPOJIE TETUIOTHI.
42 Ocnonble nonoxxeruss MKT. Iuddyzus. 1
BpoyHoBCcKOE nBUKEHUE

CrpoeHne ra3000pa3HbIX, XKUJIKUX U TBEPIbIX

43 Tel. XapakTep JBMKCHHS M B3aMMOICHCTBHS 1
YacTHI[ BEIECTBA

Macca u pazmepbl MOJIEKYJT (ATOMOB).

44 KomnuuectBo Bemiectra. [locTosinHas 1
ABorazipo

45 Temneparypa. TemioBoe paBHoBecue. lkana 1
Henscus

46 Pemenue 3amau 1

47 WU neanpublii ra3. I'a3oBble 3aKOHBI 1

48 VYpasuenune Menpaeneera-Knanerpona. 1
Pemenue 3agau

49 AOcoimoTHas TemriepaTypa. 3akoH JlampToHa 1

50 W3omporieccs! B uaeanbsHOM ra3e ¢ 1
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduaeckoe mpeacraBaeHne NU30MPOIIECCOB: 1
M30TEepMa, U30X0pa, n300apa

52 OcnoBHoe ypaBaenne MKT 1

[IpoBenenue usmepeHuii mapameTpoB
rasa, IpOBEJICHUE UCCIIEIOBAHUI
3aBUCUMOCTEHN (PU3NYECKUX BEITUUMH U
OMBITOB I10 IPOBEPKE MPEI0KEHHON
TUIIOTE3bI IPU U3YYEHUHN YCTAHOBIICHUS
TEIJIOBOTO PABHOBECHS U U30IPOLIECCOB
B razax. Onpenenenre abCOMIOTHBIX U
OTHOCHUTEJIbHBIX OTPELIHOCTEN
M3MEpEeHUH (PU3NYECKUX BEITHUYMH.
OneHka rpaHul NOrPEeUIHOCTEN.
DKcrnepuMeHTallbHas TPOBEpKa

YpaBHCHUS COCTOSAHUA NACAIBHOTO ra3a.

N3yuenue Monenen: IBUKEHUS YaCTUL]
BEIIECTBA, OPOYHOBCKOTO JABUKCHHUS.
onsITa llITepHa, kpucTamIMUEeCKUX
pelérok. Pemenne pacué€rHbIX 3a1a4 ¢
SIBHO 3aJJaHHOU W HESIBHO 3aJJaHHOU
(hbU3UIECKOI MOJIETTBIO C
HCMOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
(hopMyI1 MOJIEKYISIPHON (PU3UKH.
Pemrenne kauecTBEeHHBIX 3a]1a4,
TpeOYIOMMX MPUMEHEHHUsI 3HAHUHI TI0
MoJeKyJsipHOH (usuke. OObsiICHEHNE
YCTPOMCTBA U MPUHIMIIA JEUCTBUSA

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e
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53 Pewenue 3amau 1

CBs13b a0COMIOTHOM TEMIIEPATYPHI
54 TEPMOAMHAMMUYECKON CUCTEMBI CO CpeAHEN
KMHETUYECKOM HEprueH oCTyNaTeIbHOTO

TCIIJIOBOI'O IBUKCHUSA et HacTuIxg

O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 110
55 n n 1
TeMme "OcuoBsl MKT

56 KonTponbnas pabota o teme "OcuoBsl MKT" 1

TepMoMeTpa, 6apomerpa. OObsICHEHUE
MOJTy4YeHUs] HAHOMATEPUaJIOB.
Onpenenenue ycaoBUM NPUMEHUMOCTH
Mojienel (pU3nUecKux Tell U MpoIecCOB
(sBnEHUI): MoIeNel Ta3a, )KUIKOCTH U
TBEPAOTO (KPUCTAJUINYECKOTO) TENa,
HJIeaIbHOTO Ta3a. BeinonHeHue
y4eOHBIX 33JaHU{ Ha aHAJIN3 TETJIOBBIX
MIPOIIECCOB (SIBJIICHUI) C
UCIIOJIb30BaHUEM OCHOBHBIX IOJIOKEHUN
MKT u 3aKOHOB MOJIEKYJISIPHOM
¢usuku. CBs3b JaBICHUS UCATBHOTO
rasa co cpeHel KHHETHYECKOM
SHEpPrueil TeraoBOro ABMKECHUS U
KOHIIEHTpAIEN ero MOJIEKYJ, CBA3b
TEMIIEpaTyphl BELIECTBA CO CPEIHEN
KMHETUYECKON YHEPTUEH TEMI0BOrO
JBUKEHMSI €0 YaCTHUII, CBSA3b JIaBJICHUS
UJCAIBHOrO raza ¢ KOHIEHTpalueu
MOJIEKYJI U €70 TEMIIEPATYpOH,
ypaBHeHne MenneneeBa—Kianelipona

3.2. Tepmoannamuka. TenjioBble MAIIMHBI 20

TepMonnHaMuueckas cucrema. 3alaHue

BHEIIHUX ycsioBui Juist T/ cucreMsl.

57 BremHne u BHyTpeHHUE TapaMeTpPBI.
[Tapametps! T/] cuctemsl Kak cpeaHue
3HAYEHMS BEJIMYHH, ONUCHIBAIOIIUX €€ HA

MHKPOCKOIIHYECKOM YPOBHE

58 HyneBoe Havano TepMOIMHAMHKH. 1

N3mepenue yaenbpHON Tem0éMKOCTH
Pa3HBIX BEIICCTB, UX CPABHCHUC,
MPOBEICHUE UCCIETOBAHMI
3aBUCUMOCTEHN (PM3UYECKUX BEIMYUH U
OTIBITOB T10 MPOBEPKE MPEATOKEHHOM
TUIOTE3bI MPU U3YUEHUH MPOIIECCOB
TeruiooOMeHa U ainadaTHOTo IpoIecca.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c5952

CamonpousBomabHas penakcanus Tl cuctemsl
K TEILUIOBOMY PaBHOBECHIO

59

60

Mogenp neanbHOro ra3a B TEpMOJINHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TOM MOAEIHN

VYpaBuenue MenpeneeBa-Knanelipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUn

61

BeIpaxxenue 11 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOI'0 HJICAJIBHOT'O Ta3a.
KBazucratnueckue u HECTaTUYECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOJUHAMUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme

63

64

Termonepenaya kak crnoco0d W3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUs pabOThI

KOHBGKHI/I?[, TCILIOMMPOBOJAHOCTD, U3JTYUCHUEC

65

66

67

KomnyectBo TemnoTel. TemnoéMKoCTh Teaa.
VY nenbHas U MOJIIpHAs TETIIOEMKOCTH
BEIIECTBA. Y IeIbHAs TEIJI0Ta CrOPaHUS
TOILJINBA

Pacuér xonnyecTBa TEIIOTHI IPU
Terioneperaye

ITonsatue 06 aguabatHoM mporecce. [lepBbiit
3aKOH TEPMOJUHAMUKHI

68

KonnuecTBo TemioTel u paboTa Kak Mepbl
W3MEHEHUs BHyTpeHHel sHeprun T/l cuctemsl

Omnpenenenre abCOMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
M3MEPEHUH (PU3HYECKUX BEIIUYHH.
OlieHKa rpaHuil MOTPEITHOCTEN.
N3ydeHue B3auMOCBSI3U SHEPTUHU
MEXKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTyphbl KUTICHUS KUJIKOCTEH.
N3yueHne TennoBbIX ABUTATEIICH C
KCIIO0Ib30BAaHUEM KOMITBIOTEPHBIX
Mozenen. McecnenoBanue pasHbIX
Croco00B U3MEHEHHUS BHYTpEHHEH
sHepruu. Pemenue pacy€THbIX 3a1a4 ¢
SIBHO 33JJaHHOU U HESIBHO 3aJaHHOU
(hU3UIECKOI MOJIETIBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyIT MOJICKYIISIPHON (DU3HKH U
TEpMOJMHAMUKU. Perenne
Ka4eCTBEHHBIX 3a]1a4, TPEOYIOIINX
MIPUMEHEHHUSI 3HAaHUM 110 MOJIEKYJISIPHOM
¢usuke u TepmoguHamuke. OObsCHEHHE
YCTPOMCTBA U MPUHIMUIIA JEUCTBUSA
XOJIOAWJIBHHUKA, KOHAUIIMOHEPA,
JTM3EIILHOTO U KapOIOpaTOPHOTO
JIBUTATENCH, MTapOBOI TypOUHBI.
OO0bsicHEeHNE TTOTYYCHHUST CBEPXHU3KUX
TEeMITepaTyp, YTHIN3AIUN «TETUIOBBIX)
OTXOJIOB C MCIIOJIb30BAHUEM TEILIOBOTO
Hacoca, yTUIN3aluu OMOOPTraHUYECKOTO
TOTLIIMBA I BEIPAOOTKH «TETIOBO» U

https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc5efc

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc
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Bropoii 3aK0H TEpMOJIMHAMHUKY 1JIs

3JIEKTPO3HEpruu. BrinosiHeHue

. bubmuoreka [JOK
69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOLIECCOB. 1 yueOHBIX 3aJJaHHii Ha aHAJIU3 TEIUIOBBIX
N https://m.edso0.ru/ff0c6230
HeoOpatumocTs IpUpOIHBIX MPOIIECCOB MIPOLIECCOB (SIBIICHUIN) C
. HCIIOJIb30BAHHEM OCHOBHBIX HOJNIOXKCHHH  BuGnumorexa LIOK
70 [Tpunimne! geicTBus TermnoBbix MamuH. KIT 1 .
MKT u 3ak0oHOB MOJeKyIsspHOU GU3UKU | https://m.edsoo.ru/ff0c6230
Y TEPMOJMHAMHUKH: TIEPBBIA 3aKOH Bu6smoreka LIOK
71 MaxkcumanbHoe 3nauenue KI1JI. Lukn Kapuo 1
A P TEPMOJAMHAMUKH, 3aKOH COXPaHCHHA https://m.edsoo.ru/ff0c6230
72 Pemenue 3a1aq 1 SHEPrUU B TEIUIOBBIX MPOLIECCAX.
Wcnons3oBanue IT-TexHonoruit npu
DKOJIOTUYECKHE aCIEKThI UCTIOIb30BaHUS
. paboTe ¢ JOMOTHUTETLHBIMHI
73 TEIUIOBbIX JBUraTesneil. TernoBoe 3arps3HeHue 1
. HMCTOYHUKAMU WH(OPMALIUU TIO TEME, UX
OKpY>KaroIlen cpe/ibl _
KPUTUYECKHI aHaJIN3 U Ol[EHKa
74 Pewenue 3amau 1
JIOCTOBEPHOCTH. AHAIHU3 U OL[EHKA
75 OG6o0611eHe U cUCTeMaTU3alus 3HaHUH 110 1 HOCIeICTBHIA HCTIONb30BaHus Termnopprx ~ bubmmoreka [IOK
" " .
teme "Tepmonnnamuka. TennoBble MallMHbBI JIBUTaTeNIeH U TEIUIOBOTO 3arps3HEH s https://m.edsoo.ru/ff0c6938
OKpY>Karollen Cpeibl ¢ MO3UIUI
9KOJIOTMYECKOM 0€3011acHOCTH;
76 KonTponbhas padota no teme 1 MIPEACTABICHUHN O PAallMOHAIIBHOM
"TepmoanHamuka. TernaoBble MaTUHBI" IIPUPOJIOIIOIB30BaHNH (B IpoLecce
IMOJTOTOBKH COOOIICHUM, BBIIIOJIHEHUI
TPYIIOBBIX MPOEKTOB)
3.3. ArperaTHble cOCTOsIHUS BelllecTBa. ®a30BbIe 14
nepexoabl
[TapooOpa3oBaHKe U KOHIECHCAIIHUS. HaoGmroenre cBOHCTB HACHITIICHHBIX
77 Ucnapenue eHue. Y aenbHas TerioTa 1 i bubmmorexa LIOK
MapeHHue 1 KATIeHUE. Y IebHAs TEIIOT [apoB, MaJbIX aehopMaruii
P POB, Aehopmarii, . https://m.edso0.ru/ff0c63b6
napooOpa3oBaHus MPOBEJICHUE KOCBECHHBIX N3MEPEHUH
HacpiiieHHbie ¥ HEHACHIIIEHHBIE MaPHI. yIIeIbHOU TETUIOTHI TIaBICHUS JIb/IA,
. bubmuorexa [JOK
78 KauecTtBeHHast 3aBUCUMOCTb TNIOTHOCTH U 1 aOCONIOTHOM BIAXKHOCTH BO3/1yXa,

AaBJICHUA HACBIIICHHOI'O mmapa OT

KOd(PHUIIHEHTA TOBEPXHOCTHOTO

https://m.edsoo.ru/ff0c63b6
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TEMIIePaTyphl, UX HE3aBUCUMOCTH OT 00BbEMaA
HACBIIIEHHOTr0 napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIEHUs OT 1aBJICHUS B
AKHUJIKOCTH

Brnaxxnocts Bo3myxa. AGCONIOTHAS U

7 OTHOCHUTEJIbHAS BIIAYKHOCTD

80 Pemenue 3amau

81 Tsépnoe teno. Kpucrammnueckue u amoppHbie
Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB

82 [TnaBnenne U KpucTAIUIM3ANUA. Y ICIbHAS
teruiora miasnaeHus. Cyoaumanus
JHedbopmarnuu TBEpAOTO Tena. PacTsmkeHue u

83 cxarue. Casur. Moayine FOnra. [Ipenen
yrnpyrux aedopmaruii
TemnoBoe paciiupeHne KUAKOCTEH U TBEPIBIX

84 TeJl. AHFapMOHM3M TEIUIOBBIX KOJeOaHUH
YacTHI] BEeLIeCTBa

85 [IpeoOpa3oBanue sHEPrUM B Pa3z0oBBIX
nepexoniax

86 YpaBHEHHE TEIJIOBOTO OamaHca

87 Pemenue 3amau
IToBepxHOCTHOE HaTsKeHHe. KanuuisipHble

88 aBneHus. JlaBneHue noj MCKpUBJIEHHON
MOBEPXHOCTHIO kHIKocTH. Dopmyna Jlannaca
O0600611eHre U cucTeMaTU3alus 3HaHUu# 110

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.

®da3zoBble niepexoab"

HaTsokeHus1, Moayis FOnra. M3yuenne
3aKOHOMEPHOCTEH uCrapeHust 1
KUIICHUS KUJIKOCTEH, B TOM YHUCIIEe
KUIICHUS TIPU TOHUKEHHOM JIaBJICHUH,
HarpeBaHus U IUIABJICHUSA
KPUCTAJUTMYECKOTO BELIECTBA,
KalWUIAPHBIX SBJICHUM, CMAaYUBAHMUSL.
[IpoBeaeHue ONbITOB C MBUIBHBIMU
miéakamu. VMccnenopanve Moienu
HEHbIOTOHOBCKOM KUJAKOCTH. Pelienue
pacu€THBIX 3a/1a4 C ABHO 33JIaHHOUN U
HESIBHO 3aJaHHOM (pU3HUeCcKOn
MOJIEJIBIO C UCIIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYI MOJIEKYIISPHOM
(U3HUKY ¥ TepMOTUHAMHUKH. Pemenue
KaueCTBEHHBIX 3a/a4, TPEOYIONUX
MIPUMEHEHHUSI 3HAHUH TI0 MOJICKYJISIPHON
¢uzuke u TepmoauHamuke. OObsiCHEHNE
OCHOBHBIX TPUHIIUIIOB CTPOEHUS
KUJKUX KPUCTAIIOB, MOIYYEHUS
COBPEMEHHBIX MaTE€pPUAJIOB.
Ornpezenenne ycioBHil NPUMEHUMOCTH
Mojene PU3nIecKux Tel U MpoIeCCOB
(s1BNEHMI): MoOJIeNe ra3a, )KUJIKOCTH U
TBEPJOTO (KPUCTALTUYECKOTO) TEa,
HIeadbHOro Ta3a. Brimmornenne
yueOHBIX 3aJaHHii Ha aHATTU3 TETUIOBBIX
MIPOLIECCOB (SIBIIEHUIN) ¢
HCTOJIb30BAHUEM OCHOBHBIX TTOJIOKEHHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c65f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708
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Kontponbnas padota nmo teme "ArperaTHsie

MKT 1 3aKOHOB MOJIEKYJISIPHOM (pr3HKH
Y TEPMOJAMHAMUKH: CBSI3b JaBJICHUS
UJCaNIbHOTO Ta3a ¢ KOHIEHTpaluen
MOJIEKYJ U €ro TEMIIepaTypoil,
ypaBHeHue MenneneeBa—Kianeitpona,

%0 cocTosiHuA BeliecTBa. @a3oBble nepexobl” 1 MIEPBBII 3aKOH TepMOJUHAMUKU. PaboTta
B Ipynnax npu o0Cy»kJI€HUU BOIIPOCOB
MEXIPEIMETHOIO XapakTepa
(manpumep, o teme «TemnooOMeH B
KUBOU MPUPOAE»)
Hroro no pazneny 49
Pa3znea 4. diekTpoauHaMuKa
4.1. DaekTpuYecKoe 1moJie 24
OnexTpu3aiys Tel U e€ IposiBICHUS. I .
. pOBeICHNE KOCBEHHBIX U3MEPEHUN U
01 Dnektpuueckuii 3apsia. [[Ba Buna 1 OTIBITOB 110 MPOBEPKE PEIONEHHOM bubnnoreka [JOK
JIEKTPUYECKUX 3apsanoB. [IpoBogHuKH, THTIOTE3H! [PH H3YTEHHH https://m.edsoo.ru/ff0c6bcc
JIDJICKTPHIH 1 TIOYHPOBOATHIH B3aMMOJICHCTBUS 3apsKEHHBIX Tell,
92 DneMeHTapHBIN MEKTPUIECKUH 3apsil. 3aKOH 1 3apsiia KOHIAEHCATOpa, bubnnorexka [JOK
COXpaHEHUs JJIIEKTPUYECKOTO 3apsaa TI0CIIE/IOBATEHHOTO COSTMHEHHUS https://m.edsoo.ru/ffOc6bcc
93 Bszaumopeiictue 3apsiios. Toyeunbie 3apsiibl. 1 KOHJeHcaTopoB. OnpeeneHne bubmmoreka [IOK
3akoH KYJ'IOHa a0COJIIOTHBIX Y OTHOCUTEILHBIX https://m.edsoo.ru/ffOc6ce4
94 Pemenue 3anau 1 MOTPELIHOCTEN U3MepeHuil puznyeckux
95 Dnektpuueckoe none. Ero nelictBue Ha L BeniH. OLeHKa rpany Bu6nuoreka [IOK
AIIEKTPUUECKUE 3apsiIbl norpesocteit. Habmoneunue https://m.edsoo.ru/ff0c6df2
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJs. TPCBPATICHHA SHEPTHH 3ap5LKCHHOTO
96 [TpoOneIit 3apsa. JInaum HaMPsHKEHHOCTH 1 KOHJICHCATOPA B SHCPTHIO H3IyHCHHA bubnmnoreka [JOK

AIEKTPUIECKOTO ToJIst. OTHOPOTHOE
AIEKTPUIECKOE TI0JIe

CBETO/MO/1a, KCCIIeIOBAHNE pa3psia
KOHJIEHCATOPa Yepe3 Pe3UCTOp.

https://m.edsoo.ru/ff0c6df2
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IloTeH1IMAIBHOCTD SJICKTPOCTATUYICCKOI'O

o1 noJst. Pa3HOCTh MOTEHIINAIOB U HANPsDKEHHE
[TorennuanpHast SHEprus 3apsiia B

98 ANEKTpOCTaTHYECKOM 1ose. [loTenmnman
3JIEKTPOCTATUYECKOTO TTOJIA

99 CBs13b HANIPSHKEHHOCTH MOJISL U pa3HOCTH
MOTEHIUAJIOB JJIS 3JIEKTPOCTATHYECKOTO OIS

100 [TpuHIMI CyNepIO3UINY ANEKTPUIESCKUX
nosieu

101 Pemenue 3amau

102 [Tone Toueunoro 3apsna. [lone paBHOMEpHO
3apsHKEHHON cepbl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mrapa. [Tone paBHOMEpHO 3apsHKEHHOM
OECKOHEYHOM TIOCKOCTH

104 [TpoBOTHUKY B 3JIEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B

105 JIM3JIEKTPUKHU U MTOJTYITPOBOIHUKHU B
JIEKTPOCTATUYECKOM I10JI€
Konnencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTH INIOCKOTO
KOH/IeHCaTopa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COeTMHEHHE
KOH/IEHCAaTOpOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Pemenue 3amau

N3ydenue 3aBUCUMOCTH
3JEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa OT IUIOLIAAH UIACTHH,
pacCTOsIHUSL MEXAY HUMH U
JUAJIEKTPUYECKON MPOHUIIAEMOCTH.
N3yueHne kapTUH TUHUN
HapsHKEHHOCTH AJIEKTPUYECKOTO OJIS
TOUEYHOI'0 3apsa, pABHOMEPHO
3apsHKEHHOU cepbl, pABHOMEPHO
3apspKEHHOT0 10 00BEMY 1mapa,
PaBHOMEPHO 3apsHKEHHONW OECKOHEUHOM
IJIOCKOCTH M 3KBUIIOTEHIUAJIbHBIX
noBepxHocTel. Pemienne pacu€THbIX
3a/1a4 C SIBHO 33JJaHHOM U HESIBHO
3aJIaHHOM (PU3UYECKON MOJIEIBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyn anekTpocTaTuku. Pemenne
KaueCTBEHHBIX 3a7a4, TPeOYIOLIuX
MIPUMEHEHHUsI 3HAaHUM 0
anekTpoctatuke. OObsiICHEHNE
YCTPOMCTBA U MPUHIMUIIA JEUCTBUSA
JJIEKTPOCKOIIA, IEKTPOMETPA,
KOHJIEHCATOpOB, TeHeparopa Ban ne
I'paada. OOwsacHeHHE pabOTHI
BJIEKTPOCTATUYECKON 3aIUTHI,
3a3€MJICHHUS JIEKTPONPUOOPOB.
Ornpezenenne ycioBHi NPUMEHUMOCTH
Moenel PU3NIeCKUX TeNl: TOUCUHBIN
3apsi, OAHOPOJHOE IEKTPUUYECKOE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edso00.ru/ff0c6f00

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb6bcc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0
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JIBr>keHuME 3apsKEHHOM YacCTULIBI B

noJie. Beinonuenue yueOHbIX 3a1aHUi

1 OJTHOPO/IHOM DJIEKTPHUUECKOM T0JIe 1 Ha aHAJIU3 JIEKTPUUYECKUX MTPOIIECCOB
112 Pemrenue 3amau 1 (sBIIEHUI) C UCTIOJIb30BAaHUEM
113 O06001IeHre U cCUCTEMaTU3aIKs 3HAHUH 110 1 OCHOBHBIX TOJIOXKCHHH 1 34KOHOB
Teme "IeKTpHIecKoe Tone” INEKTPOAUHAMUKH: 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH Kyrnona,
MOTCHIIMATLHOCTh
ANEKTPOCTATUYECKOTO OIS, TPUHIIHIT
CYIIePTIO3UIINH JICKTPHUSCKUX TTOJICH.
114 'Ig)HTpom’Ha’[ pabora I;I'O Teme 1 Hcnonb3oBanue IT-TexHomoruii mpu
JICKTPUICCKOC MOTIC paboTe ¢ JONOIHUTETLHBIMU
UCTOYHUKaMU MH(GOPMAIUH 110 TEME, UX
KPUTHYECKUI aHATHU3 U OI[EHKa
JIOCTOBEPHOCTH
4.2. IlocTOSTHHBII JIEKTPHUIECKHIT TOK 24
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS o
[IpoBeneHue MPSMBIX U3MEPEHUHN CHITBI
115 CYILIECTBOBAHMS TOCTOSHHOIO 3JIEKTPUYECKOTO 1
TOKA ¥ HAMPSKCHHSI, KOCBEHHBIX
Toxa M3MEpPEHUH YACIbHOTO COMTPOTHUBIICHHS,
116 Hcrounuku Toka. Hanpsokenne u 5/1C 1 DJIC 1 BHYTPEHHETO COMPOTHBIIEHHS
117 3akon OMa 1t y9acTKa LEenu. DIEKTPHUIECKOe 1 HCTOYHHMKA TOKa, TPOBEICHHE
CONPOTHUBJICHUC MCCIIEIOBAaHU M 3aBUCUMOCTEN
3aBUCHUMOCTh CONPOTHUBIICHUS OJTHOPOTHOTO (HU3MYECKUX BEIUYUH U OIIBITOB I10
118 MIPOBOJIHUKA OT €0 JIJTMHBI U TJIOIIA N 1 IIPOBEPKE NPEUI0KEHHON THIIOTE3BI IIPH
MTOTICPEYHOTO CEUCHHUS W3YYCHHH IIETIeH TTOCTOSTHHOTO TOKA.
119 V IenbHO€E CONPOTHBIIEHHE BEIIECTBA. 1 OrmpeneneHue abCOMOTHBIX 1 }
Pelnenne 3a1au OTHOCHUTEIILHBIX TTOTPEITHOCTEH
120 [TocnenoBarenpHOE, MapaIeIbHOE, 1 MISMEPCHHH (U3MICCKHX BEMIHH, bubnnorexka [JOK

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

OuerKa rpatui NOrpemHoCTeH. https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c74f0

Pacuér pa3BeTBIIEHHBIX IEKTPUUECKUX LICTICH.

121 1
[TpaBuna Kupxroda

122 Pemenue 3agau 1

123 Pabota snekTpuueckoro Toka. 3akoH JIkoyis 1
—Jlenna

124 Pemenue 3agau 1

125 MOMIHOCTD JEKTPUIYECKOTO TOKa. TeruioBas 1
MOIITHOCTb, BBIJIEIIsIEMasi Ha PE3UCTOPE

126 Pemenue 3amgau 1

127 O/1C 1 BHyTpeHHEe COIPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3akon OMa 715 IOJTHOM (3aMKHYTOM) 1
AICKTPUICCKOH IETTH

129 Pemenue 3amgau 1

130 MoOIIHOCTh UCTOYHHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konznencarop B enu nocTosIHHOIO TOKa 1

133 Pemenue 3amgau 1

134 Pemenne 3agau mo teme "IlocTosHHBIN 1
AIEKTPUIECCKUN TOK"

135 Pemenune 3agau o teme "IlocTosHHBIN 1
ANEKTPUYECKUN TOK"

136 Pemenne 3amau mo teme "IlocTOSTHHBII 1
BJIEKTPUYECKUN TOK"

137 O0o001eHrEe U CHCTEMATH3alKs 3HAHUH 110 1
Teme "I1oCTOSTHHBIN dIEeKTPUIECKU TOK"

138 KonTponbnas pabota mo Teme "IlocTostHHBIN 1

N3yuenne KOPOTKOTO 3aMbIKaHUs
raJIbBAHUYECKOTO 2JIEMEHTA U OIICHKA

BHYTPEHHETO COMPOTHUBIICHUs. Pemenue
pacy€THBIX 3aJ1a4 C SIBHO 3aJaHHOU U
HESIBHO 3aJaHHOM (pu3nUecKon

MOJIEJIBIO C MCIIOJIb30BAaHHEM OCHOBHBIX
3aKOHOB U (hOPMYIT TOCTOSTHHOTO TOKA.
Pemenne kauecTBEHHBIX 3a7a4,
TpeOYIOMMX MPUMEHEHUS 3HAHUN 1
3aKOHOB ITOCTOSIHHOTO TOKA.

OObscHeHre yCTPONCTBA U MPUHIIUTIA bubnnoreka [JOK
JCHCTBHS aMIIepMETPa, BOJIbTMETPA, https://m.edsoo.ru/ffOc7ae0
peocrata, Cu€TurKa IEKTPUUECKOI Bu6orexa LIOK

3Hepruu. Beimonnenne yuye6HbIX https://m.edsoo.ru/ff0c7ae0

3a/IaHMI HA aHAJIN3 DJIEKTPUYECKHUX
MPOIIECCOB (SIBJICHUI) C

HCIIOJIb30BAHUEM OCHOBHEIX ITOJIOKSHHUH
1 3aKOHOB 3JICKTPOANMHAMUKHN: 3aKOHBI

Owma JJIg ydacCTKa LCI U I
3aMKHYTOﬁ BHGKTqueCKOﬁ OCIIH, 3aKOH

Jxoyns—Jlenna. PaboTa B rpynmnax npu
00CYX/IeHUU BOIIPOCOB
MEXKIIPEAMETHOTO XapaKTepa
(Hampumep, 1o TeMe «DIEeKTPUIECKHE

SIBJICHHS B TIPUPOJIEN)



https://m.edsoo.ru/ff0c7ae0
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AIEKTPUUYECKUNA TOK"

4.3. Toku B pa3IMYHbIX cpeaax

DneKTpruyecKasi MpOBOAUMOCTb Pa3IMUHbIX

139 BEIIECTB. DIIEKTPHUYCCKUH TOK B METaJlIaX.
CBepXIpoBOIMMOCTh
DNEeKTpUUECKUN TOK B pacTBOpPax M pacriiaBax

140 ANEKTPOJIUTOB. 3aKoHbI Papajes 11
JIEKTPOJIH3a

141 DnexTpuueckuil Tok B razax. [lnazma

142 DneKTpUUecKuil TOK B BakyyMe. BakyymHble
npuOOpHI

143 DNEKTPUUECKUN TOK B MOTYIPOBOAHUKAX

144 [TonynpoBoIHUKOBBIE TPUOOPHI

[IpoBeneHue KOCBEHHBIX U3MEPEHUN U
HCCIICIOBAaHUIN 3aBUCUMOCTEN MEKIY
(bU3UYECKUMH BEIIMYMHAMH TIPH
HU3YYECHUH MPOIECCOB MPOTEKAHUS
3JIEKTPUYECKOI0 TOKA B METaJlJIax,
3JIEKTPOJIUTAX U MOJYIPOBOJHUKAX.
Onpenenenre abCOMIOTHBIX
OTHOCHUTEIbHBIX MMOTPEITHOCTEH
M3MEpEHUN (PU3NICCKUX BEITHYHH.
O1ieHKa rpaHull MOTPENTHOCTEN.
M3y4YEHUE 3aKOHOB 3JIEKTPOJIN3a
®apanes. CHATUE BOIbT-aMIEPHON
XapaKTepUCTUKH auoaa. CpaBHEHHUE
MMPOBOIMMOCTH METAJIIIOB U
MOJYNPOBOIHUKOB. M3yueHue
HCKPOBOTO pa3psijia ¥ IPOBOIUMOCTH
Bo3ayxa. Pemenne pacu€THBIX 3a71a4 C
SIBHO 3aJIaHHOM W HESIBHO 3aJaHHOMI
¢bu3nyeckoil MoseNbIo ¢
WCIIOIb30BAHUEM 3aKOHOMEPHOCTEN

NMOCTOAHHOI'O TOKA B Pa3JIMYHBIX Cpelax.

Pemrenne kauecTBEeHHBIX 3a]1a4,
TPEOYIOMUX TPUMEHEHUS
3aKOHOMEPHOCTEH MOCTOSTHHOTO TOKA B
pasnuuHbIX cpenax. OObsiCHEHNE
YCTPOMCTBA U MPUHIUIIA EUCTBUSA
ra3opa3psaHbIX JamIl, JIEKTPOHHO-

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubmunorexa [JOK
https://m.edsoo.ru/ffOc84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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Jy4eBOM TPYOKHU, MOTYIIPOBOTHUKOBBIX
puOOPOB: 110, TPAH3UCTOPA,
dhoronnona, ceeronuona. OObsICHEHHE
CYTH IPOLIECCOB: raIbBaHUKH,
pabuHUPOBAHUS MEH, BHITUIABKU
AIFOMUHUS, DJIEKTPOHHOU
MukpockonunHabmonenne
ANEKTPOJIN3A, U3YICHHUE U OOBSICHCHHE
IIPOBOJMMOCTH JICKTPOJIUTOB,

9KCIIEPUMEHTAIILHOE
HToro no pasneny 54
Pa3zpnen 5. ®usnveckuii NPpaKTUKYM
5.1 ®usnvecKkuii NPaAKTUKYM 16
®uznueckuil NpakTUKyM 1o reme "M3mepenue
CHJIBI TOKA U HaNpsDKEHUS B LIETH
IIOCTOSIHHOT'O TOKAa IIPH MTOMOLIY aHAJIOTOBBIX
145 U IIU(PPOBBIX U3MEPUTENILHBIX TPHOOPOB" MK 1
"3HaKOMCTBO ¢ IMPPOBOI TabopaTropueii 1o
¢uzuke. [Ipumeps! u3mepeHus Gpusnveckux IIpoBeneHne KOCBEHHEIX M3MEPCHMUH,
BEJIMYMH MIPU TOMOIIU KOMITbIOTEPHBIX HCCITENOBAMMH 3aBHCHMOCTCH
NATIAKOB" (u3NYeCKUX BEMYMH, IPOBEpKa
- | MPEUIOKEHHBIX THIIOTE3 (BBIOOp U3
@u3nyecKuil IpakTUKyM 1o Teme "M3yuenne
paboT, ONUCaHHBIX B TEMAaTUYECKUX
146 HEPaBHOMEPHOTO JBHXKEHUS C LIEJIbIO 1 .
. " paszenax «Y4eHHYECKUN SKCIIEPUMEHT,
oTpesieNIeHUs] MTHOBEHHOW CKOPOCTH
nabopaTopHbie pabOThI, MPAKTUKYM»)
dusnyeckuil npakTukym 1o teme "M3mepenue
YCKOpPEHUS TPU MIPSIMOIMHENHOM
147 PAaBHOYCKOPEHHOM JIBH’)KEHHMH 110 HAKJIIOHHOM 1

mwiIockoctu" win "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM




nBIOKeHun"

148

149

150

du3nyecKkuil mpakTUKyM 1o Teme "N3mepenne
YCKOpPEHUsI CBOOOHOTO NaJACHUS" WIIN
"N3yueHue IBUKEHUS TeJa, OpOIIEHHOTO
TOPU30HTAJIBHO"

®u3nYecKuil mpakTUKyM 1o Teme "M3yuenue
JBUKEHHUSI TeJIa 110 OKPY>KHOCTH C MOCTOSHHOM
10 MOAYJI0 ckopocThio" ninn "HccnenoBanue
3aBHCHMOCTH Iepro/ia o0paleHus
KOHHUYECKOT0 MasTHUKA OT €ro napameTrpon"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
PaBHOJICHCTBYIOIIEH CHIIBI IPU JBUKCHUU
OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH" MITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHHU JIBUKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 3a/laHHO€ PacCTOSIHUE OT €ro
Macchl"

151

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux nedopmarun" wim "M3ydenue
JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO,
MEePeKUHYTOM uepe3 NErkuit 6110K"

152

Pu3nyuecKkuil NpakTUKyM 1o Teme "M3mepenue
ko3¢ duLeHTa TPEHUS 10 BEIMYUHE YTIIIOBOTO
koa¢dunmenta 3asucumoctu Frp(N)" nmu
"HccnenoBanue JBUXKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH C IEPEMEHHBIM
kodpdunmenToM Tpenus" uinu "U3yuenue




JBUKEHMSI TPy3a Ha Bally C TpEHUEM"

153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS"
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" wnu "M3yuenue
YCTOMUMBOCTHU TBEPAOIO TEJIa, UMEIOILEr0
Ionaas onops"

154

155

156

duznyeckuil npaktukym o teme "M3mepenue
HMITyJIbCA TeJla 10 TOPMO3HOMY MyTH" WU
"N3mepeHue Cuilbl TArTH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTU" WK
"CpaBHEHUE U3MEHEHUSI UMITYJIbCA TEJla C
uMmItynbcoM cuiibl" unm "MccnenoBanue
COXPaHEHUS UMITYJIbCa MPU YIIPYTrOM
B3auMoeicTBun" win "M3mepenue

KUHETHYECKOM YHEPTUU Tella 10 TOPMO3HOMY
"

yTH
dusnyeckuil NpakTukyM 1o teme "M3ydenue
U30TEPMHUUECKOTO nporiecca "M3yuenune
M30XO0pHOTO Mporecca", "MU3ydyenue
n300apHOTO Mpoliecca

dusnyeckuil npakTukym 1o teme "M3mepenue
yaenbHOH TernoéMmkocT" uinm "MccnenoBanue
rpoliecca OCThIBaHU BelllecTBa" MU
"UccnenoBanue aguadbaTHOTO mporecca 1in
"N3ydeHne B3aMMOCBS3U YHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIEpaTyphbl KUTIEHUS )KUJIKOCTE"




157

158

dusnyeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEU UCIIapeHust >KUAKOCTEH"
unu "M3mepeHue yaeinbHON TEeIIOThI
riaByieHus apaa" win "M3ydeHnue cBOMCTB
HACBILEHHBIX MapoB" win "M3mepenue
a0COIOTHON BIAKHOCTH BO3/yXa U OLIEHKA
Macchl IapoB B nomenieHun". Msmepenue
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSKCHUS

Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmtoienue npeBpalieHus SHEPTuu
3apsKEHHOI0 KOHAEHCATOpa B IHEPIHIO
n3nyyeHus ceeroauona” unu "Nsydyenue
IIPOTEKAHUs TOKA B LIETIH, COAEPKALICH
koHzieHcarop" win "Pacnpenenenue pasHocTu
MTOTEHIIMAJIOB (HAMPSDKEHUS ) TIPU
MOCIIEI0BATEILHOM COCTUHEHUN
KOHJIEHCATOpOB"

159

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnegoBadne CMENIAaHHOIO COEMUHEHUS
pesucropoB” niu "M3MepeHue yaeapHoro
CONMPOTUBIIEHUS TPOBOIHUKOB" UITN
"MccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HaIpsKEHUs JJ1s JIaMITbl HaKaJIuBaHUs "

160

@u3NYeCKUil NPAKTUKYM IO TEME
"Habmronenue snextponusa” i "M3mepenue
3apsijia OJHOBAJIEHTHOIO MOHA" WK
"HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEPATYphl" WIN
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH




nuoma"

HToro no pasneny 16

Pe3epBHOe Bpemst 10

PesepBHelil ypok. O000IICHHE 1
161 CHUCTEMATH3alUs 3HAHUU 10 TEME 1
"Kuuemaruka"

PesepBHbIil ypok. O60011IeHIE 1

162
cUCTeMaTHu3auus 3HaHui 1Mo Teme "Jlnnamuka"

PesepBHeIil ypok. O000IICHHE 1
163 cucTteMaru3anys 3HaHuu 1mo teme "CraTtuka 1
TBEpAoro Tema"

PesepBHeIi ypok. O000IICHHE 1
164 CUCTEMaTHU3aIlis 3HaHUM 110 TeMe "3aKOHbI 1
COXPAaHEHHUs B MEXaHUKe"

PesepBHeIi ypok. O000IICHHE 1
165 chcTeMaTHu3alus 3Hanui mo teme "OCHOBEI 1
MOJICKYJIIPHO-KUHETUUECKOU Teoprn"

PesepBHelit ypok. O60011IeHNE 1
166 CUCTEMaTHU3allis 3HAHUI 110 TEME 1
"TepmoanHamuka. TerniaoBble MaTUHBI"

PesepBHelIit ypok. O60011eHNE 1
167 CHUCTEMATH3aIHs 3HAHUH 10 TEME 1
"ArperarHble cocTosiHus BemecTBa. Da3zoBbie

nepexonpl”
PeseprubIil ypok. O60061eHIE 1

168 cucTeEMaTH3Aallis 3HAHUI IO TEME 1
"OnexTpuueckoe nojue"

169 PesepBHEIt ypok. O000IICHHE 1 1




cUCTeMaTHu3alusl 3HAaHUH 10 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

PesepBHelil ypok. O000ICHHE 1
170 cucreMaTtu3aius 3Hanui no reme "Toku B 1
pa3nuyuHbIX cpenax”

OBHIEE KOJIMYECTBO YACOB 110

ITPOI'PAMME 170




11 KJIACC

Kou- DJIeKTPOHHbIE
Ne T BO B uudposbie
€Ma ypokKa MBI 1eITeJbHOCTH
n/n yp akajae ABL ACHTEIBLHOC oOpa3oBaTe/ibHbIE
MHY. pecypcbl
4acoB
Paszgea 1. DuekTpoauHamMuka
1.1. MaruutHoe moJie 14
BSaHMOHCﬁCTBHe IIOCTOAHHBIX MAarHuTOB U HpOBC,Z[eHI/Ie KOCBECHHBIX I/I3MepeHHﬁ
1 MPOBOJHUKOB C TOKOM. MarHuTHOE 10Jie 1 A bubmorexa HOK
. . CHIIBI AMII MIPOBENEHU
€pa, MPOBC/CHHC . https://m.edsoo.ru/ff0c9778
I'nnoresa Amnepa HCCIENOBAHUS 3aBUCUMOCTEN MEXKIY
Bekrop MmaruutHOM uHAyKIMU. [TpuHImn (U3HYECKUMU BETMYNHAMU U OITBITOB Eus OK
o N HOJIHNOTEKA
2 CYINEpIIO3UIIMY MarHUTHBIX oJel. JInnuu 1 10 TIPOBEPKE MPEIIOKEHHON TUITOTE3bI 1
. . https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU [IPU U3YYECHHUH JIEUCTBUS TOCTOSIHHOTO
3 MarsuTHO€ 1oJie NPOBOAHUKA C TOKOM. OnbIT 1 MarHuTa Ha paMKy ¢ TOKOM, bubnuorexa LIOK
Opcrena B3aUMOJICUCTBHUS TIPOBOTHMKA C https://m.edsoo.ru/ff0c98fe
MarHuTHbIM nojieM. Onpenenenue Bu6miorexa LIOK
4 Cuna Amriepa, e€ HampaBJICHHE U MOJTYJIb 1 A6COMIOTHEIX ¥ OTHOCHTEIEHEIX https://m.edsoo.ru/ff0c9ac0
MOTPENTHOCTEH N3MEPEHNIT (PU3NIECKIX
5 Pemrenne 3amau 1 P P b
BennuuH. O1ieHKa rpaHull
[Ipumenenue 3akoHa Amriepa. o
6 1 norpemnocteit. MccnenoBanne
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
MarHMTHOTO IO HOCTOSHHBIX
Cuna Jlopenna, e€ HanpasIeHHe 1 MOTb. MArHWTOB, CBOHCTB (pePPOMArHETHKOB.  By6iuorexa [IOK
7 BIDKEHME 3apsOKEHHON YacTUIILI B 1 o
A p oH HacTHi Onpenenenue ycioBHil MPUMEHUMOCTH https://m.edsoo.ru/ffOc9df4
OAHOPOIHOM MAarHWTHOM I10JIC MOJENU OJHOPOJHOIO MATHUTHOTO
8 Pemrenue 3amnau 1 nosis. Onpenenenne cuibl AMiiepa u
cuisl Jlopenna. U3ydenne KapTHHEI Buommnoreka ITOK
9 PaGora cunel Jlopenia 1 . P v P 1
JIMHUWA UHIYKIIAA MATHATHOTO TOJIS https://m.edsoo.ru/ff0c9df4
10 Pewenue 3amau 1 IIOJIOCOBOTO U HO}IKOBOO6pa3HOFO



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

11

Mar»auTtHoe 1oJie B BELIECTBE.
deppoMarHeTuky, napa- u AMaMarHeTUKu

12

13

OcHOBHBIE CBOMCTBaA (heppOMAarHETUKOB.
[Tpumenenue peppoMarHeTHKOB

Pemrenue 3agau mo reMme "MarautHoe 1osne"

14

Pertennie 3agau mo reMme "MarautHoe 1ose"

IMOCTOSHHBIX MardHUTOB, JUIMHHOTO
MPSMOTO TPOBOJAHUKA, 3AMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHUKA, KAaTYIIIKHU C
TOoKOM. OOBSICHEHUE B3aNMOIENCTBUSA
JIBYX TIPOBOJHUKOB C TOKOM, J€HCTBUSA
cuJiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.
Habnronenue nBUKEHUS MydKa
AJIEKTPOHOB B MArHUTHOM TIOJIE.
N3ydenue npuHLMna AEHCTBUS
AJIEKTPOU3MEPHUTETHLHOTO MTPUOOpa
MAarHUTORJIEKTPUYECKON CUCTEMBI.
Pemenne pacu€THbixX 3a/1a4 ¢ SIBHO
3aJaHHON U HESIBHO 3aJaHHOMU
(U3UIECKON MOJIEIBIO C
HCII0JIL30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyit o TeMe «MarHuTHOE TIoJIeY.
Pemenne xauecTBEHHBIX 3aJ1a4,
TpeOYIOMMX MPUMEHEHHUS 3HAaHUH TI0
teme «MarautHoe moie». O0bsCHeHHE
YCTPOMCTBA U IPUHLIMIIA IEUCTBHUS
AIIEKTPOMArHUTOB,
TecTepaMyJIbTUMETPA,
AJIEKTPOJIBUTATENISl HATIPABICHUS
WHIYKIIMA MarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, k00w,
YCKOPHUTEJIEH 3JIEMEHTAPHBIX YACTHII.
OO0bsicCHEHHE TPUMEHEHHUS TOCTOSHHBIX
MarHHuTOB.

1.2. DneKTpOMArHUTHAS HHAYKIHSA

13




SIBneHue IEeKTPOMArHUTHON UHAYKIIUH.

15 N 1
[ToTok BeKTOpa MArHUTHOW WHIYKIIAN

16 OC unaykuuu 1

17 3aKoH AIeKTpOMarHuTHOM uHaykuu dapanes 1

18 Buxpesoe anexrpuueckoe nozie. Toku Dyko 1

19 O/J1C uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1

20 Pemenne 3amau 1

21 [TpaBuio Jlenma 1

99 WNupykTuBHOCTH. KaTyllika MHIYKTHBHOCTH B 1
LIENHU ITOCTOSTHHOTO TOKA

23 SArnenne camounaykiuu. DJIC caMOMHIYKIINN 1

24 DHeprus MarHATHOTO TIOJISl KATYIITKHA C TOKOM. 1
DNEeKTPOMArHUTHOE T0JIe

25 Pemenue 3amau 1

26 O00011eHEe U cCUCTEMATH3AIMs 3HAHUH 110 1
Teme "DnekTpoarHamMuka"

97 KonTponbhas pabota no teme 1

"OnexTpoauHamuka'

[IpoBenenune uccneqoBaHus
3aBHCUMOCTEH (PU3NUECKUX BETUYMH U
OIBITOB I10 IPOBEPKE MPEITI0KEHHON
TUIIOTE3bI IPY U3YUYEHUU SIBJICHUS
ANIEKTPOMArHUTHOM MHIYKIUU.
Ornpezenenrie UHAYKIIMH BUXPEBOTO
MarHuTHOTO 1noJist. Onpezenenue
aOCOJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEH U3MEepeHHH (pru3nuecKux
BennuuH. O1ieHKa rpaHull
MOTPEUIHOCTEN. DKCIIEPUMEHTAIbHOE
u3y4yeHue npasuia Jlenua.
HccnenoBanue siBiaeHus
caMOMHAyKIuH, 3apucumoctu I1C
CaMOUHIYKIIMU OT CKOPOCTH U3MEHEHUS
CHUJIBI TOKA B 11enu. M3yueHnue najaeHus
MarHuTa B allOMUHUEBOU (MEIHOMN)
TpyOe. COopka Moaenu
AJIEKTPOMATrHUTHOTO T€HEPATOpA.
Pemenue pacy€THbIX 3a/1a4 C IBHO
3aJ1JaHHOM Y HESIBHO 3aJIaHHOM
¢bu3nveckoil MoseNnbio ¢
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmys o TeMe «IIEeKTpOMarHuTHas
WHIYKIWs. Perenne kayecTBEHHBIX
3a/1a4, TpeOyOIINX MPUMEHECHHS
3HaHUH MO TeMe «IEeKTPOMarHuTHas
uHAYKIus». OObICHEHNE OCHOBHBIX
MPUHIUIIOB AEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUYECKUX

bu6nunoreka LIOK
https://m.edsoo.ru/ff0cal50

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

MPOIIECCOB, TAKMX KaK: MHAYKIIMOHHAS
MeYb, COJICHON I, 3allMTa OT
AIEKTPHU3ALNUU TEJ TIPU JBUKEHUHU B
MarduTHoM moJje 3emin. Padora B
rpynmax npu 00CYKJIEHUU BOITPOCOB
MEXIIPEAMETHOTO XapaKTepa
(mampumep, 1o TeMe
«INEKTPOMArHUTHBIC SIBJICHUS B
IIPUPOJIEN)

Hroro no pazneny 27
Pa3nen 2. KosieOanusi u BOJIHBI
2.1. MexaHuveckue KoJjiedaHust 10

98 KonebarenbHas cucrema. CBOOOIHBIC 1 TIpoBe/ICHHE KOCBEHHBIX H3MEPEHH, bubnunoreka LIOK
KoJiebaHus. ['apMoHnYecKre KojieOaHus HCCITEIOBAHMS 3BHCHMOCTER MY https://m.edsoo.ru/ff0caf06

29 Kunemarnyeckoe u TMHAMUYECKOE ONACAHKE 1 (DM3UUYECKIME BEIMYNHAMU H OIIBITOB bubnuorexa [IOK
KOJICOATEIbHBIX JIBUKCHUH 110 IIPOBEPKE MPE/IOKEHHO THIIOTE3bI https://m.edsoo.ru/ff0caf06
DHepreTudeckoe onrcanue. BoBos P U3YYICHUH KOJICOAHUI HUTSHOTO U

30 JTUHAMHYECKOTO OMHMCAHUs TAPMOHHUECKUX 1 MPYXKUHHOTO MasiTHUKOB, bubnnorexa [JOK
KOJIeOaHUM U3 UX IHEPTreTUUECKOTO U BBIHYXJICHHBIX U 3aTyXaroluX https://m.edsoo.ru/ff0cb820
KHHEMAaTHYECKOTO OITUCAHWS MEXaHUYECKUX KOJICOAHHIA.

. Omnpenenenne aOCOTIOTHBIX U Bbubmmoreka LIOK

31 Awmmuntyzaa u ¢aza konedaHui 1 .

OTHOCHUTEJIBHBIX ITOIPEIIHOCTEN https://m.edsoo.ru/ffOcb9c4
Ilepuon n yacrora kosnebanuit. [leproa manbix M3MEPCHNH (U3MYCCKUX BEIMYNH.

39 CBOOOJTHBIX KOJICOAHUH MAaTEMaTHIECKOTO 1 OreHKa rpaHuI] IOrPeIIHOCTEH. bubmuoreka [{OK
MasTHHKA. [lepro cBOOOIHBIX KoJIeOaHui Habiroienne He3aBUCUMOCTH [IEpHOJIA https://m.edsoo.ru/ffOch9c4
NPYKUHHOTO MasTHAKA MaJIbIX KOJIeOaHUH Tpy3a Ha HATH OT

33 3aryxatomue Konebanus. BelHyX1eHHbIe 1 aMILTHTY b JKCTICPUMCHTATLHAS bubmuoteka [IOK

koJieOanus. Pe3onanc

IMPOBEPKaA 3aKOHA COXPAHCHUA DHCPTUU

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

34

ABTOKOJICOaHUSA

35

36

Pemrenue 3amau

Ypok-koHpepeHmus "MexaHndeckue

KoJ1e0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax"

37

O06001IeHYE ¥ CUCTEMATHU3ALMS 3HAHUMN 110

Teme "Mexanndeckue xKonedanus"

2.2. DJIeKTPOMarHUuTHBIE KOJIe0aHUSs

15

IIpU KOJIEOAHUAX IPy3a Ha IIPYKHUHE.
Hab6mronenue pezonanca. OnpeneneHue
YCJIIOBHI NPUMEHUMOCTH MOJENH
MaTeMaTU4eCKOro MasiTHUKA U
UJ€ANbHOr0 PYKUHHOTO MasiTHUKA.
Pemenue pacu€THbIX 3a/1a4 C IBHO
3a/IaHHOM U HESBHO 33JIaHHOMU
¢bu3nvecKoil MoseNbIo ¢
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyit o TeMe «MexaHUIeCKHe
KosebaHusy. Perenne kauecTBEHHBIX
3aja4, TPEOYIOIUX TPUMEHEHUS
3HaHU# No TeMe «MexaHnuecKue
kosnebanus». OObSICHEHHE yCTPONCTBA
Y IPUHIUIIA ACHCTBUS METPOHOMA,
4acoB, Ka4eJIed, My3bIKAJIbHBIX
MHCTPYMEHTOB, ceificMorpada.
Hcnonws3oBanue | T-TexHonoruii npu
paboTe C TOTOIHUTEIbHBIMU
MCTOYHUKAMU UH(GOPMAIUU TI0 TEME, UX
KPUTUYECKHI aHAJIU3 U OLIEHKa
JIOCTOBEPHOCTH

38

39

40

DJeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTtenbHbIil KOHTYD

CDopMyﬂa Tomcona. CBs3b AMIUIMTYBI 3apsgaa

KOHACHCATOpa C aMHHHTy,HOf/'I CHJIbI TOKA B
KoJie0aTeIbHOM KOHTYPC

3aKkoH COXPAaHCHUA DOHCPIUH B UACATIBHOM

[TpoBeneHNE KOCBEHHBIX U3MEPEHUH H
HCCIIEN0BAHUS 3aBUCUMOCTE
(bU3MYECKUX BEIWYHMH MIPH U3yUYECHUN
AIIEKTPOMATrHUTHBIX KOJICOaHUH U 1ieneit
MepPEeMEeHHOT0 Toka. Omnpenenenue
a0CONIIOTHBIX ¥ OTHOCUTENILHBIX




K0J1e0aTeNbHOM KOHTYpE

3aTYXaIOH_[I/IC OJICKTPOMAardiuTHBIC KoJIEOaHHS.

41 BoIHYX1ICHHBIE 2JIEKTPOMArHUTHBIE
KoseOaHus

42 [Tepemennsbiii Tok. Pe3uctop u KoHaeHCATOp B
LIEIH [IEPEMEHHOI0 TOKa

43 Karymika "HIyKTUBHOCTH B IIETIN
IIEPEMEHHOT'0 TOKa

44 3axon OMa Ui ANEKTPUYECKON Lienun
MEPEMEHHOTO TOKa
MoOUIHOCTb IEPEMEHHOI0 TOKa. AMIUIUTYIHOE

45 U JIEHCTBYIOIIIEE 3HAaUEHUE CUJIbI TOKA U
HanpsKeHUs

46 Pe3oHaHC B 35IeKTpUYeCKOH 1eTH

47 Pewenne 3anau
Wneansublif Tpanchopmatop. [Iponssonactso,

48 nepeaaya v noTpedieHue 3JIeKTpuIecKoil
SHEeprun
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 anekTposHeprun. KynbpTypa ucronb30BaHus
3JIEKTPOIHEPIUU B MIOBCEHEBHOM KHU3HU

50 Pemenue 3amaq

51 Pemenue 3amau

59 O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 10

TeMe "DIeKTpOMarHuTHbIe KojebaHus"

MOTPEIIHOCTEN U3MEepeHHH (Pru3nIecKux
BennuuH. OneHKa rpaHull
norpemHocteil. Mi3yuenue ycrpoicraa
Y IpUHLUIA ACUCTBUS
tpanchopmaropa. HabmroneHue
AJIEKTPOMArHUTHOT'O PE30HAHCA.
N3yuenue ocumiuiorpaMm
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.
Pemenne pacu€THbIX 3aa4 ¢ SIBHO
3aJIJaHHOM W HESIBHO 33JIaHHOM
buznuecKoil MOJEINBIO C
HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy1 o Teme «IIeKTPOMAarHUTHBIE
KosebOaHusy. Perenne kauecTBEeHHBIX
3a/1a4, TpeOyIOIINX MPUMEHEHUS
3HaHUH MO TeMe «IIEKTPOMarHUTHbBIC
KoneOaHus». CpaBHEHNE MEXaHUYECKUX
1 DJICKTPOMArHUTHBIX KOJICOaHUH.
OObsicHeHHE yCTPOWCTBA U IPHUHIIUIIA
JIEUCTBUS SJIEKTPUUECKOTO 3BOHKA,
reHepaTropa NepeMeHHOro TOKa, TUHUN
anekTpomnepenad. OnpeaeneHue
YCJIOBHM MPUMEHUMOCTU MOJICIIN
UIeaTHHOTO KOJIE0aTeTLHOTO KOHTYpA.
AHann3 ¥ olleHKa ITOCIIEACTBUHU
WCIIOJIH30BaHUS PA3IMYHBIX CITIOCOOOB
MIPOU3BOJICTBA AJIEKTPOIHEPTHUH C
MO3ULUI IKOJIOTHYECKOU
0€301MMacHOCTH; MIPEICTABICHHI O
palMoOHAIBHOM MPUPOJIONOJIB30BAHUHT

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

bubnuoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

(B mporiecce MOATOTOBKH COOOIICHHUIA,
BBITTOJIHEHHUH TPYIIIOBBIX TPOSKTOB)

2.3. MexaHH4YecKHe H 3JIEKTPOMATHUTHbIE BOJTHBI 10

53 MexaHnueckue BOJIHbI. XapaKTepUCTUKU 1
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH 1

55 3BYK. XapaKTEpUCTUKH 3ByKa 1

56 NndpasByk u ynprpassyk. [llymoBoe 1
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

S7 Pemenue 3amau 1

58 DeKTpOMarHuTHeIe BOJHbI. M3myueHue 1
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus MIEKTPOMarHUTHHIX BoJH. CBOMCTBA 1
3JIEKTPOMArHUTHBIX BOJIH
[Ikana MeKTPOMarHUTHBIX BOJIH.

60 [TpuMeHeHne HIeKTPOMArHUTHBIX BOJH B 1
TEXHHUKE U OBITY
[TpuHIUIBI PaAMOCBSA3U U TEIEBUICHHUS.

61 Pannonokanusi. Dn1eKTpoMarHuTHOE 1
3arps3HEHUE OKPYKAOIIEH cpelibl

62 KonrtponsHas padora no teme "Konebanus u 1

BOJTHEI"

Hab6nronenue obpazoBanus u
pacripoCcTpaHEHUSs MOMEPEUHBIX U
MPOJIOJBHBIX BOJIH, OTPAKEHUS U
npesoMiieHus, THTephEepeHLINU U
TUudPaKIUU MEXaHUIECKIX BOJH,
aKyCTHUYECKOTO PE30HAHCa, CBSI3U
I'POMKOCTH 3BYKa M BBICOTHI TOHA C
aMIUIUTYJI0M U 4acTOTOM KoJieOaHuH.
W3ydeHue CBOICTB ylIbTpa3ByKa U €ro
npuMmeHenus. VccienoBanue CBONCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpeoMIICHUE, TTOJSIPU3ALINS,
Judpakus, MHTepQepeHLus.
O6napyxeHne HHPPaKpaCHOTO U
yIbTPapuOIETOBOIO U3TyYEHUH.
CpaBHEHHE MEXaHUUECKHUX U
AIIEKTPOMArHUTHBIX BOJIH.
Onpeznenenue ycioBui NPUMEHUMOCTH
MOJIeJT TAPMOHUYECKON BOJIHBI.
Pemenne kauecTBEHHBIX 3a/1a4,
TpeOyIOMMX MPUMEHEHHUS 3HaHUH TI0
Teme «MexaHn4yecKue u
AIIEKTPOMArHUTHBIE BOJHBIY. M3ydeHne
MapaMeTpPOB 3BYKOBOM BOJIHBI.
N3ydenue pacrpocTpaHEeHHs 3ByKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54

bu6nunoreka LIOK
https://m.edsoo.ru/ffOcca54

bubnunoreka LIOK
https://m.edsoo.ru/ffOcccOc

bubnunoreka LIOK
https://m.edsoo.ru/ffOcccOc

bubnuoreka [{OK
https://m.edsoo.ru/ffOccfe0

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

OOBbsicHEHHE YCTPOWCTBA U MPUHIIHIIA
JENCTBUS MY3bIKAJIbHBIX
WHCTPYMEHTOB, pajapa,
paauonpuéMHUKa, TEIEBU30Pa,
anTeHHbl, Tenedona, CBU-neun.
OOBsicHEeHHE YIBTPa3BYKOBOM
JIMarHOCTUKHU B TEXHUKE U MEUIIMHE.
Hcnonws3oBanue IT-TexHonoruit npu
paboTe ¢ JOMOTHUTEIHLHBIMU
HUCTOYHUKAMU UH(POPMAITUH TI0 TEME, UX
KPUTHYECKHI aHaIN3 U OI[EHKa
JIOCTOBEPHOCTH. AHAJIN3 U OLIEHKA
MOCIIEACTBHI ITyMOBOTO U
AIIEKTPOMArHUTHOTO 3arpsi3HEHUS
OKPYXKAIOIIEH CpelIbl C MO3ULUN
HKOJIOTHYECKOM Oe30MacCHOCTH;
MPEJCTABICHUH O PALMOHATIBHOM
MPUPOIONOJIB30BaHUY (B Mpoliecce
MOATOTOBKU COOOIIEHUH, BBITTOJIHEHUN
IPYIIOBBIX IPOEKTOB)

2.4. OnTuka 25

63 CaerT. 3aKOH NPSIMOJIMHENHOTO 1
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA 1
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsI CBETA

65 Otpaxenue ceera. [lnockoe 3epkaio. 1
Cdepuueckoe 3epkano

66 [Ipenomnenue cBera. AGCOTIOTHBIN U 1

OTHOCHUTEIbHBIN OKa3aTellb MPpCIOMIICHUS.

HaOnronenne onTnyecKux sIBICHUIA.
[TpoBeneHne KOCBEHHBIX U3MEPEHHUH,
MCCIIEIOBAaHMSI 3aBUCUMOCTEH
(bU3MUEeCKUX BETUYUH U OIBITOB O
MIPOBEPKE MPEI0KEHHON THIIOTE3bI
IIPU U3YYEHHUH SIBJICHUN MPEIOMIICHUS
CBETa Ha rpaHuULIe pa3jiena IByX Cpel.
[Ipenomiienus cBeTa B coduparoeit u

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cd4e0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd4e0

bubmmoreka [IOK
https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbii
YTOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

Pemenue 3aaa4 Ha IPUMCHCHUC 3aKOHOB

o7 OTpaXKEHUS U IIPEJIOMIICHUS CBETA

68 Xon nydeit B mpusme. Jlucnepcus cBerta.
CoxHBIN cocTaB Oenoro ceera. L[Ber

69 JInn3pl. @OKYCHOE PAaCCTOSTHUE U ONITHYECKAS
CHJIa JIMH3BI

70 [TocTpoenue n300pa)keHuil B IMH3aX U UX
cucTeMax. Y BEJIMYECHHE JIMH3bI

7 Pemenue 3a1a4y Ha OCTpOECHHE U300pAKEHUIA,
MOJIy4aE€MBbIX C IIOMOIIBIO JTUH3

72 I'na3 kak onrtuyeckas cucrema

73 Pemenue 3anay. [Ipenensl mpuMEeHUMOCTH
F€OMETPUYECKOMN ONTUKH

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cera

76 WuTepdepenius ceera

77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS
HaO0II0/IeHUsI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue uHTEpHEpeHINN

80 Hudpaxius ceera

81 JudpakionHas pemeTka. Y cioBue
HaOTI0ICHUS TJIAaBHBIX MAaKCHMYMOB

82 Pemenue 3amau

paccenBaroUIE JTMH3aX, BOJIHOBBIX
cBolicTB cBera. HaOmromeHne moaHoro
BHYTPEHHETO OTPAKEHUS, U3yUEHUE
Mozenu ceeroBoja. [lomyuenue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKaJia U JUH3bI, B CUCTEME U3 JIBYX
nuH3. KoHcTpynpoBanue
TEJIECKOMUYECKUX cucteM. M3yuenue
MOJIAPU3ALUU CBETA, OTPAXKEHHOIO OT
MMOBEPXHOCTU JUAICKTPHUKA, U3YUCHUE
UHTEp(EPEHIINH JIa3epHOTO U3ITyUEHUs
Ha AByx wessx. [lonyyenue cnekrpa
M3JIy4€HHS CBETOAMO/1A IPU OMOLIA
nudpakImoHHON peméTKu. Permenue
pacy€THBIX 3a]1a4 C SIBHO 3aJ]aHHOM U
HESIBHO 3aIaHHON (U3NIEeCKOU
MOJICJIBIO C UCTIOJIb30BAHUEM OCHOBHBIX
3aKOHOB M (opMyIt 1o TeMe «OnTHKay.
Pemenne kauecTBeHHBIX 3a/1a4,
TpeOyIOMMX MPUMEHEHHUs 3HaHUH 110
teme «OnTtukay. [loctpoenue u pacuér
M300paKeHHi, CO3AaBAEMbIX IITIOCKUM
3€pKajoM, TOHKOW JIMH30M.
Ornpesienienre yCiIoBUil IPUMEHUMOCTH
MOJIETN TOHKOW JIMH3bI; TPAHUIL
MIPUMEHUMOCTH T€OMETPHUIECKOM
ontuku. OObsICHEHUE 0COOCHHOCTEH
MPOTEKAHUS ONTUYECKUX SIBICHUM:
uHTepdepeHn, TudpaKuy,

bu6nunoreka LIOK
https://m.edsoo.ru/ffOcddle

bu6nmorexa LIOK
https://m.edsoo.ru/ffOced22

bubnunorexa LIOK
https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

83 ITonepeunocTs cBeTOBBIX BOJH. [lossapusanus 1 JHUCIIEPCUH, TIOJIHOTO BHYTPEHHETO Bbu6muotexa [JOK
cBeTa otpaxenus. OObsICHEHHE YCTPOMCTBA U https://m.edsoo.ru/ffOcf02e
84 Pemrenue 3amau IPUHIUIA JeHCTBUS OYKOB, JIYIIBI,
85 CBeTOBBIC SABJICHHS B IPUPOJIC nepuckona, ¢oroannapara,
. MHUKPOCKOIIa, IPOEKIIMOHHOTO
O06o001IeHre U cucTeMaTU3alus 3HaHUH 110 . .
86 | " 1 anmapara, Tu(ppaKIMOHHON PeIETKY,
teme "OnTuka .
BOJIOKOHHOMW onTUKU. OObICHEHHE
NpOCBETIeHHU onTUKU. Pabora B
rpynnax npu o0cyxJ1I€HUU BOIIPOCOB
87 KonTponbHas padora no teme «OnTuka» 1 MEKIIPEAMETHOTO XapaKTepa
(nanpumep, 1o Teme «CBETOBBIE
SBJICHUS B IPUPOE»)
Htoro mo pazaeny 60

Pa3znen 3. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHTEIBLHOCTH

3.1. OcHOBBI CIENHAILHOM TEOPUU OTHOCUTETBHO 5

I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON

88 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U 1
MIPUHITUI OTHOCHTEIBHOCTH

89 ITocTynatel cieruanbHOM TEOPUU 1
OTHOCUTEJILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[TpeobpazoBanus Jlopenma. Ycnoue

90 MIPUYUHHOCTH. OTHOCHUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe]IEHUE BPEMEHU U
COKpallleHHEe JJTNHBI

91 OHeprus U UMIYJIbC PENSITUBUCTCKON YaCTUIIBI 1

92 CBs13b Macchl C HEpruel ¥ UMITYITHCOM 1

peHHTHBHCTCKOﬁ YaCTHIIBI. 9Hepr ns1 IIOKOs

IIpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIbCA ¥ SHEPTUU PENISTUBUCTCKUX
yactul (1o ¢poTorpadusiM TpeKos
3apsKEHHBIX YaCTHI] B MAarHUTHOM
noje). AHaJau3 U onucaHue PU3NIecKux
SBJICHUH C HCIIOJIb30BaHUEM
IIOCTYJIATOB CIELIMAIBHON Teopun
oTHOcUTENbHOCTH. OOBsICHEHHNE
MPUHIINIA JEUCTBUS CITyTHUKOBBIX
MIPUEMHHUKOB, YCKOPHUTEJIEH
3apsKEHHBIX YaCTHII

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf862

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfa42

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfa42

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfc68

bubmmoreka [IOK
https://m.edsoo.ru/ffOcfc68
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HToro no pazaeny 3)
Pa3znen 4. KBanroBasi pusuka
4.1. KopnyckyJsIpHOBOJIHOBOIi Tyaau3m 15
93 PaBHOBecHOE TEIIOBOE M3ITYUCHHE [TpoBeneHNEe KOCBEHHBIX U3MEPEHUH,
94 3aKoH CMEILEHUS Buna HUCCIICO0BAaHUA 3aBUCUMOCTEN MCXIOY
(U3HYECKUMU BEIMYMHAMU TIPU Bu6morexa [IOK
95 I'unore3a M. Ilinanka o kBaHTax. @OTOHBI 1
M3y4eHHU sBIEHUA poTodPdexTa. https://m.edsoo.ru/ffOcfel6
96 DHeprHs K HMITY/IEC (OTOHA 1 Onpenenenre aOCONIOTHBIX U )
OTHOCHUTEIIBHBIX MOTPEIIHOCTEH
®oroaddext. OnbiTe A. I'. CTonerona. . bubanoreka [JOK
97 1 U3MEpEeHUH (PU3NUECKUX BEITHYHH.
3akoHnbl poTodddexra . https://m.edsoo.ru/ffOcffc4
OreHKa rpaHul] MOrPenTHOCTEH.
08 Ypasaenue DitamTeiHa 11 poTodrddexra. 1 Pellienie pacu&THBIX 32134 C ABHO bubmmoreka [JOK
n n .
Kpachas rpanuna" ¢orosddexra SaIAHHO ¥ HeBHO 3aAHHOMN https://m.edsoo.ru/ff0d015e
i bubmmoreka [JOK
99 Jlasnenue ceeta. Onbirel I1. H. Jle6enesa 1 (busiraeckoli MoAENbIO C httos: 1 ff
YICTIOJIb30BAHMEM OCHOBHBIX 3aKOHOB M ttps://m.edsoo.ru/ff0d04a6
100 BoaHOBEIE CBOIICTBA YaCTHI] 1 dopmyi o Teme «KBaHTOBBIE
Bounsl ne bpornd. [Inuna BosiHbl ne bpouns u sIBJIEHHUS». PellleHne KaueCTBEHHBIX G LOK
noIMoTeKa
101 a3Mepbl 00JIaCTH JIOKAJTU3AIUHU ABUKYIIEHCS 1 3aJa4, TPEOYIOIUX IPUMEHEHHS
pasMep i N https://m.edso0.ru/ff0d0ca8
JACTHIIBI 3HaHUU 110 TeMe «KBaHTOBEIC SIBIICHUS.
102 KopIycKy/IspHO-BOIHOBON Ayaln3m Omnpenenenue ycaoBUi NPUMEHUMOCTH
KBAaHTOBOM MOJIEN CBETa. AHAIH3
103 Judpakius >IeKTpOHOB Ha KPUCTAIIIAX
- KBaHTOBBIX TIPOIECCOB C
Crenunduka u3mMepeHuit B MUKPOMUDPE.
3 N UCIOJIb30BaHUEM ypaBHEHUS bubnmoreka [JOK
104 CooTHollIeHNs HEOTTPEeAENEHHOCTEN 1 B -
. Oiinmreitna s Gpotosddexra, https://m.edsoo.ru/ff0d0302
I'eiizenOepra .
MIPUHIIMIIA COOTHOIIIEHUI
105 Pemenne rpauiecknx sazad Heonpenenénnocty Ieifzendepra.
106 Penerne pacy€THbIX 3a/1a4 OO0BsicHeHHE IPUHITUTIA JCHCTBUS
107 Kontponbras padota mo temam: "OCHOBBI 1 CIIeKTpoMeTpa, PoToreMeHTa,

CTQO", "KopnyckyasipHO-BOJIHOBOM nyanu3m"

dboTonaTunka, TyHHEIHHOTO



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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4.2. du3uka aroMa

MHUKPOCKOTIIa, COJTHEYHOH OaTapew,
ceeronuona. Ucnonp3osanue IT-
TEXHOJIOTHH MpHu paboTe ¢
JIOITOTHUTEIbHBIMA HCTOYHHKAMH
UH(OPMALIUHU 10 TEME, UX KPUTHUCCKUN
aHaIIM3 U OIICHKA JIOCTOBEPHOCTH

108
[Tnanerapuast Mmojens atroma Pesepdopaa

109 [Tocrymarter bopa

Buner criektpoB. CiekTp ypoBHEH sHEepruu

OnbITEI 1O HUCCICAOBAaHNIO CTPOCHUS aTOMaA.

110
aToMma BOJ0po/ia

111 CrioHTaHHOE ¥ BBIHYKJICHHOE U3TyUYCHHE
CBETa

112 Jlazep

Omnpenenenye JUIMHbBI BOJIHBI J1a3€PHOTO
u3nmydeHus. HabnroneHne muHEHIaThIX
cnektpoB. HccnenoBanue criekrpa
pa3peKeHHOr0 aTOMapHOI0 BOJIOpOAa U
u3MepeHue noctosiHHoi Punbepra.
N3yuenue ycTpoiicTBa U J€HCTBUA
CU€TYMKA HOHU3UPYIOIIUX YACTHILL.
Onpenenenue ycinoBuil IPUMEHUMOCTH
Mozenu aroma Pesepdopna.
OO0bsicHEeHHE TPUHIINIIA AEHCTBUS
CIEKTPOCKOII, JIa3epa, KBAaHTOBOI'O
KOMITbIOTEpa. AHAIN3 KBaHTOBBIX
IIPOLIECCOB HAa OCHOBE NIEPBOIO U
BTOpOro noctynaroB bopa

bubnuoreka [{OK
https://m.edsoo.ru/ff0d091a

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0afa

bubnuoreka [IOK
https://m.edsoo.ru/ffOd0afa

4.3. du3uKa aTOMHOIO SIIPA U JIeMEHTAPHBIX
YyacTHIL

Hyknonnas monens siipa I'eitzenOepra-
113 MBaHeHKo. 3aps 1 MacCOBOE YUCIIO SApA.
W3oTtonsl. PagnoakTHBHOCTE

3akoH PaaArO0aKTUBHOI'O pacliiaaa. CpoiicTBa

114 HMOHU3UPYIOLIETO U3ITy4eHUs. Biusnue
PallMOaKTUBHOCTHU Ha HUBBIE OPTaHU3MBI.

[IpoBenenune nuzmepenunii
pagnoakTUBHOTO (PoHA ¢
HCIIOJIb30BaHUEM JIOZUMETPA U
HCCJIeI0BaHME TPEKOB YacTuil (110
roToBbIM (hoTorpadusm). M3yuenue
MTOTJIOIICHMST OCTa-4acTUILl ATFOMUHHEM.

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0fd2
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Jlosumerpus

DHeprus CBS3M HYKJIOHOB B siipe. SlnepHbie
cuibl. Jledext Maccl siapa. Snepusie

Orpezenenne yciaoBUil NPUMEHUMOCTH
MOJIEJIA aTOMHOTO si/ipa. AHAIU3 U
OIHCAHKE STICPHBIX PEAKIIHIA C

115 peakuuu. Snepusie peakTopsl. [IpodieMsr 1 HCIIONIE30BAHMEM MOHATHH MAacCOBOE bubnmnoreka HOK
YIIPaBIISIEMOTO TEPMOSIEPHOTO CUHTE3A. IUCJI0 U 3apAN ANpa, SHEPIUA CBA3U https://m.edso0.ru/ff0d1162
DKOJIOTUYECKHE aCIIEKThI PA3BUTHSI s,IEPHON ANpa, 3aKOHOB COXPpaHCHM 3apA/a,

SHEPreTUKH MacCOBOTO YHCJIa U DHEPTUU B SIIEPHBIX
MeTobl perucTpaniy U UCCIeI0BaHUS PCAKIIMAX, SAKOHA Pa/IHOAKTHBHOIO
STEMEHTAPHBIX yacThIl, DYHIAMEHTATHHEIE pacnaga. OObsICHEHHE PUHIIHAIIA BI/I6J'-II/IOTeKa HOK

116 B3aUMOJICHCTRISL. BAPHOHEL, ME3OHBI 1 1 JEWCTBYSI JO3UMETPA, KaMEPBI ;ttrg.//m.edsoo.rou/IZdel%B
nentoHsl. [Ipeacrasinenue o CtanaapTHOM Bribcona, sepHOTo peakTopa, 5 htl,/[l SJ_I/I//I;T:;(;CI;[M 1040638
Mozenu. KBapk-riarooHHas MO/IeTTb aIpOHOB TCpMOJICPHOTO peaKTopd, aTOMHOH — '

O0MOBI, MATHUTHOPE30HAHCHOM
TomMorpaduu. AHanu3 1 OlleHKa
BJIMSTHUS PAJOAKTUBHOCTH Ha )KHUBBIC
OpraHU3MBl, a TAKXKE IMOCIEICTBUI
®usnka 3a npenenamu CTaHIapTHON MOJEIH. PA3BHTHS S/IEPHOI SHEPTETHKH C

117 Témuas Marepus u TEMHas SHEprus. EnnHCTBO 1 ITO3HITMI SKONOTHIECKOI
(hu3HYeCKOl KapTHHBI MUpa 0e30MaCHOCTH; MPEICTaBIEHHH O

panroHaIbHOM MPUPOAONOIB30BAHUI
(B mporecce NOArOTOBKU COOOIIEHNUH,
BBITOJIHEHUS TPYNIIOBBIX POEKTOB)

Hroro no pazneny 25

Pa3nes 5. JieMeHTBI ACTPOHOMUHM M ACTPOPU3UKHU

5.1. Dy1IeMeHTbI ACTPOHOMMH U ACTPOPU3UKHU 12

118 OTansl pa3BUTHs ACTPOHOMHH. 3HAYEHUE 1 Habnronenue 38é3qH0r0 HebOa
aCTPOHOMHUU HEBOOPY>KEHHBIM TI1a30M C

119 [TpruMeHUMOCTH 3aKOHOB (PU3UKH JIS 1 MCTIOJIb30BAHUEM KOMITBIOTEPHBIX

00BSICHEHHS mpupoabl KOCMHUYCCKUX

HpI/IJ'IO)KeHI/Iﬁ I OpPEACIICHUA



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

00BEKTOB. MeTO/IbI aCTPOHOMUYECKHIX
HUCCIIETOBAHUN

COBpeMeHHBIe OIITUYCCKUC TCICCKOIIBI,

[IOJIOKEHUS HEOECHBIX 00OBEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3nust CeBepHOro MONTyIIApHUs U

120 panmoTenecKonsl, BHEaTMOC(hepHas 1 sipkue 38E3161. Habmroienne B teneckor
aCTPOHOMUS JlyHbl, 1aHET, TYMAHHOCTEN U
121 Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKue 1 3BE3/IHBIX CKOIIICHUH. YyacTue B
3BE3/Ibl, TUIAHETHI, UX BUJUMOE JIBUKCHHE AUCKYCCHH O POJIM aCTPOHOMHUH B
COBPEMEHHOM KapTHUHE MUpa, B
Comnneunas cuctema. Comnnite. ComHeuHas p . p pa,
IIPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKa
122 aKTUBHOCTb. McTounuk sneprun ConHua u 1 .
. U JaJIbHEHNIIIEM HayYHOTEXHUYECKOM
3BE3] .
- pa3Butuu. [logroroska coobieHuii o
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU.
B METOJIaX MOJIY4YEeHHUS HAyUYHBIX
123 Jlnarpamma "creKTpajbHbIM Kjlacc — 1 .
ACTPOHOMHUYECKUX 3HAHUU, OTKPBITHSIX
CBETUMOCTB" N
B COBPEMEHHOI aCTPOHOMHUH.
124 3Be3/1bI TT1ABHOM I10CJIE0BATEIEHOCTH 1 TIpUMEHEHHE OCHOBOIIOJIATAIOLIHX
Buyrtpennee crpoenue 38€31. COBpeMEHHBIE ACTPOHOMHUYECKUX MOHATUI, 3aKOHOB U
125 IIPEICTABICHUS O IIPOUCXOXKIEHUU U 1 TEOpUi AJIs aHAINU3a U O0BACHEHUS
sBosony CosHIA U 3BE37. OTalbl )KU3HU (bu3HYECKUX MPOLIECCOB,
3BE3] MPOUCXOJAIINX B 3BE3/1aX, B 3BE3HBIX
126 Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl 1 CHCTEeMaX, B MEKTaJIaKTHIECKO cpejie,
rajlaktuk. YEpHbIE ABIPBI B A1pax rajJakTHK ABHIKEHHS HEOECHBIX TeJI, SBOIIOLIMH
Bcenennas. Pacimpenne Beenennoii. 3akon 38371 M Beenennon
127 Xab6uma. Teopust bonbioro B3peIBa. 1
PennkroBoe uznyuenue
128 MacurraGHast ctpykTypa Beenennoil. 1
Meraranaktuka
129 Hepemménnsie npobiaeMbl aCTpOHOMUHU 1
HToro no pazneny 12

Pa3nes 6. ®u3nyecknii NPAKTHKYM




6.1. Pu3nyecKHii NPAKTHKYM

16

130

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanne MarHuTHOTO OIS
MOCTOSHHBIX MarHuToB" uinn "McciegoBanue
CBOWCTB (peppOMarHeTUKoB" win
"UccnenoBanue ASCTBUS MOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

duznyeckuil npakTukym 1o teme "M3mepenue
cwiibl Amniepa" nin "M3ydyeHue 3aBUCUMOCTH
cuiibl AMriepa OT CHJIbI TOKA" Win
"OnpeneneHre MarHUTHOM MHAYKLUN Ha
OCHOBE M3MepeHus cuibl Ammepa"

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON
uHaykuu" wim "OnpeaeneHne HHIyKIUu
BHUXPEBOI'0 MarHUTHOTO MOJs"

133

134

135

136

Du3nUecKuil IPAKTUKYM I10 TEME
"UccnenoBanue sSBICHUS CAMOMHIYKITUN" WA
"COopka MOJIENIH AJEKTPOMArHUTHOTO
reHeparopa"

dusndeckuil npakTukym 1o teme "M3mepenune
nepuoja CBOOOIHBIX KOJIEOaHUHM HUTSHOTO U
MPYXUHHOTO MasiTHUKOB"

Pu3NYECKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKe"

@uU3NYECKUI IPAKTUKYM IO TEME

"HccnenoBanue NepeMEHHOr0 TOKa Yepe3
IIOCJIEZI0BATEIBHO COEIMHEHHBIE KOHEHCATOP,

[IpoBeneHne KOCBEHHBIX U3MEPEHUH,
HCCJICTOBAaHUM 3aBUCHMOCTEH
(M3UYECKUX BEIMYHH, TPOBEPKa
MIPEIJIOKEHHBIX THIIOTE3 (BBIOOD U3
paboT, OMUCaHHBIX B TEMAaTHYECKUX
paszzaenax «Y4YeHU4eCKU SKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM»)




KaTywky u pesucrop" win "MccnenoBanue
pabOThI HCTOYHUKOB CBETA B LIEMH
MepEeMEHHOro Toka"

137

138

139

140

141

142

143

dusnyeckuil npakTukyM no teme "M3ydyenue
rapamMeTpoB 3BYKOBOM BOJIHBI"

du3nyecKkuil mpakTuKyM 1o teme "M3mepenne
MOKa3aTesl MpeoMIICHHS CTeKIa" Win
"TTony4yenne n300paKeHUS B CHCTEME U3
IIJIOCKOTO 3€pKaJia v JTUH3bI"

Ou3nyecKuil MPakTUKyM 10 TeMe
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BElIECTBa (Ha IpUMepe
xuakux auH3)" wim "M3mepenne GoKkycHOTro
PacCTOSIHUSL PAaCCEHBAIOIIUX JIMH3"

Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmonenue nudpakuuu, uHTEpHEepeHIINH U
nossipu3anuu ceera”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX yacTuLl (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

dusnyeckuil npakTukym 1o teme "M3mepenue
nocTostHHOM [litaHka Ha OCHOBE UCCIEN0BaHUSA
¢doroaddexra" unu "MccnenoBanue
3aBUCUMOCTH CHUJIBI TOKA 4€pe3 CBETOJHUOL OT
HarpsoKeHns "

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue CIeKTpa pa3pexeHHOro




aTOMapHOT'0 BOJOPOAA U U3MEPEHUE
noctostHHOW Punbepra"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C

144 UCI0JIb30BaHuEM ao3umMerpa" win "M3yuenue 1
MOTJIONIEHUS OeTa-4acTul] amfoMuHIEeM"
DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenus 38€31H0T0 HEOa
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
145 OTIpeICTICHUS TIOJIOKEHUSI HEOSCHBIX 00BEKTOB 1
Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noxymapus u sipkue 3BE3/1bl" WU
"Habmtonenus B Teneckorn JIyHbl, TUTaHET,
TYMaHHOCTEH U 3BE3JHBIX CKOILJICHUI"
HToro no pazneny 16
Pa3znen 7. O6o0maromee noBTOpeHue
7.1. CucremaTu3auus u 00001IeHNe TPEIMETHOI0
COJIePKAHUSA M ONBITA IeATEJIbHOCTH, 15
NpHOOPEeTEéHHOr0 NPU M3y4YeHUuH Kypca ¢pusnkn 10—
11 knaccoB
0O0001IeHNE U cucTeEMAaTH3alis 3HaHuil. Posb VyacTre B IMCKYCCHHU O POJI (PU3UKH U
146 (U3HUKYN 1 aCTPOHOMHH B SKOHOMHYECKOH, 1 aCTPOHOMHH B Pa3IMUHBIX chepax
TEXHOJIOTHYECKOM, COLTMANBLHOM U dTUUCCKOM NeATeIbHOCTH YeoBeka. [loaroroska
chepax IesATENbHOCTH YEN0BEKa cooO1IeHnit 0 Mecte PU3NIECKOI
O06001menne u cucTeMaTu3anus 3Hanuid. Pois KapTHUHBI MUPa B PSITy COBPEMEHHBIX
147 1 MecTO (PM3HUKHU U aCTPOHOMHH B 1 MIPEACTABJICHUH O IPUPOLE.

COBPEMEHHOM HAYYHOU KapTHUHE MUPA

Brimonnenue yueOHBIX 3aaHUM,




O06o061IeHre u cucTeMaTu3anus 3HaHui. Poib
(dbuzuveckoit Teopuu B (hopMUpPOBAHUHT
NpeCTaBICHUN 0 (PU3NIECKON KapTHHE MUDA,

148 .

MecTO (PU3UYECKON KapTHHBI MUpa B 001IeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

149 O0001IeHrEe ¥ cCUCTEMATH3aIs 3HAHUN 110
teMme "Kunemarnka"

150 O06o0011eHrEe U CHCTEMATU3AlMsI 3HAHUH 110
TeMme "Kunemartuka"

151 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
teme "J{uHamuka"

152 O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
teme "Cratuka TBepaoro tena"

153 O06001IeHrEe U CHCTEMATH3aLMs 3HAHUI 110
TeMe "3aKOHbl COXpaHEHUsI B MEXaHHUKe"
O06o001IeHre U CHCTEMATH3alKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

155 O06o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie MamvHb"
O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110

156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3zoBble nIepexoab"”

157 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpudeckoe mnoie"

158 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110

teMe "[1oCTOSHHBIN 21eKTpUUECKU TOK"

JIEMOHCTPUPYIOLIUX OCBOCHHE
OCHOBHBIX MOHATHH, (PU3UUECKUX
BEJIMYMH U 3aKOHOB Kypca ¢puzuku 10—
11 kiaccoB




O06001IeHYE ¥ cCUCTEMATU3ALMU 3HAHUI 1O

159 teme "Toku B pa3nuyHbIX cpeax” 1

160 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 1
teme "MaraurHoe moJe"”

HToro no pasneny 15
Pe3epBHOe Bpems 10
PesepBHbIil ypok. O60011IeHIE 1

161 CUCTEMATHU3AalN 3HAHUH 10 TEME 1
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O60011eHNE 1

162 cUCTEMATHU3alUs 3HAHUH 10 TEME 1
"MexaHnyeckue Koaeoanusa"

PesepBHeIil ypok. O000IICHHE 1

163 cUCTeMaTU3aIis 3HaHHUH 110 TEME 1
"DneKTpoMarHUTHbIE KosieOaHus "

PesepubIil ypok. O6006111eHIE U

164 cHCTEMaTH3aInsI 3HaHUH 110 TeME 1
"MexaHu4YecKre U 3JeKTPOMarHUTHbIE BOJIHBI"

165 PesepBHelIit ypok. O60011IeHNE 1 1
crcTeMaTu3alus 3Hanui no teme "Ontuka"
PesepBHelIit ypok. O60011eHNE 1

166 cucTeMaTu3anus 3HaHUH 1Mo TeMe "OCHOBEI 1
CTO"

PeseprubIil ypok. O6001eHIE 1

167 cHCTEMaTH3aInsI 3HaHUH T10 TeMe 1
"KopnyckynsipHO-BOJIHOBOM Ayan3m"

168 PeseprubIil ypok. O60061eHIE 1 1

cUCTEMAaTH3annsI 3HaHui 1o Teme "dusuka




aroma"

PesepBHbIil ypok. O60011IeHIE 1
169 crcTeMaru3anusg 3Hanui 1o reme "dusuka
ATOMHOTO sI/Ipa U JIEMEHTapHbIX YacTuil"

PesepBHbIil ypok. O60011IeHIE 1
170 CUCTEMAaTH3alNA 3HAHUH 110 TeMme "DIIeMEHTHI
actpodu3uku"

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

170




YYEBHO-METOJANYECKOE OBECIIEYEHHE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. JI. O. 'enpenmreiin, A.A. bynarosa, 1.H. Kopauibes, A.B. Komkuna ®@usnka 10 kinacce (6a30BbIi 1 yriryOJIeHHbBIN
ypoBHH) (B 2 yactsx). Yacts 1, 2. [log penakuueit B.A. Oprnosa.
2. JI. . 'enpenmreiin, A.A. bynarosa, U.H. Kopuunbes, A.B. Komknna ®@usnka 11 kinacce (6a30BbIi 1 yriryOJIeHHbBIN
ypoBHH) (B 2 vactsax). Yacts 1, 2. [log penakuueit B.A. Oprosa.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1. JI. O. 'enpenmreiin, A.A. bynarosa, U.H. Kopauibes, A.B. Komknna ®@usnka 10 kiacce (6a30BbIi 1 yriryOJIeHHbIN
ypOBHHU) 3a/Ia4HUK

2. JI. . T'enpenmreiin, A.A. bynarosa, U.H. Kopuunnes, A.B. Komknna ®@usnka 11 kiacce (6a30BbIi 1 yriryOJIeHHBIN
ypOBHH) 3a/IauHUK

3. JI. D. 'ennenmreiin, A.A. bynarosa, I.H. Kopuunses, A.B. Komkuna ®uszuka EI'3. Matepuansl mjs aKcpecc-
MOJATOTOBKHU

4. Upuna Kacarkuna ®@uzuka KontpoasHsie padotsl 10-11 kmace

5. JI. O. I'ennenmreiin, A.A. bynarosa, I.H. Kopaunses, A.B. Komkuaa ®usnka 10 knmacc Meroauyeckoe mocooue ¢
YKa3aHHEM K PEUICHUIO 3a]1a4 MOBBIIIEHHON TPYIHOCTH.

6. JI. D. 'enaenmreiin, A.A. bynarosa, U.H. Kopaunses, A.B. Komkuaa ®usnka 11 knacc Meroaudeckoe mocooue ¢
YKa3aHHEM K PEUICHUIO 3a/1a4 MOBBIIIEHHON TPYIHOCTH.






