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PABOYAS ITIPOTPAMMA IO ®U3UKE (YIJIYBJEHHBII YPOBEHD),
10-11 KJIACC

PaGouass mporpamma mo ¢usuke (yriiyOJICHHBI ypOBEHb) Ha ypOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl COCTaBJIeHAa Ha OcCHOBe TpeOoBaHMi K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHus, MPeACTaBICHHBIX B DenepaibHOM
rOCYJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe CpeaHero oomero oOpa3oBaHMsA, HA OCHOBE
denepanpHOl pabouel mporpaMmbl o yaeOHOMY nipeamety «Pusuka» (yriyOJIeHHbIH YpPOBEHb) a
taxxe Paboueil mporpaMMbl BOCIIUTaHUSI.

I. COAEPKAHME YYEBHOTO MPEJIMETA «®W3UKA» (YIJIYBJIEHHBIN
YPOBEHbD)

10 KJIACC

Paspnen 1. HayuHblilt MeTO MO3HAHNS PUPOABI.

®dusuka — QyHIaMeHTalbHas Hayka O npuponae. HayuHblil MeTon MO3HAHUS U METOMAbI
uccliie1oBaHusl (PU3MYECKUX SBICHUH.

DKCIEpUMEHT M TEOpHsl B Mpolecce MO3HaHUA Npupoabl. HabmoneHue u sKCepuMeHT B
buzuke.

CriocoObl m3MepeHus: (pU3MUECKUX BEIMYHMH (QHAIOTOBBIE W IM(PPOBBIE HW3MEPHUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHuit GU3NYECKUX BETUYUH (AOCONTIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue (GU3MUECKUX SBIECHUN U HpoOleccOoB (MarepuanbHas TOYKA, aOCOIIOTHO
TBEpAOE TEJO, UJeaNbHAs KUAKOCTb, UJI€ANbHBIN ra3, ToueuHbIl 3apsin). ['unoreza. dusznueckuit
3aKOH, T'PAaHUIIbl €r0 NIPUMEHUMOCTH. Pu3nUeCcKas TEOpHs.

Ponp u mecro ¢usuku B (POPMUPOBAHHWM COBPEMEHHOM HAay4YHOH KapTHHBI MHUpPaA, B
IIPAKTUYECKON AESATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomoi, nPAKMUKYM.

W3mepenune cuiipl TOKa U HANPSKEHMS B LIETINA TOCTOSIHHOT'O TOKA IIPY TOMOIIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMCTBO ¢ HMppoBoit naboparopueil mo ¢usuke. I[Ipumepsl n3MepeHus (HU3NYECKUX
BEJIMYMH IIPU [TOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pasznea 2. MexaHnuka.

Tema 1. Kunemamuxka.

Mexannueckoe 1BuxkeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBUKEHUS. CHUCTEMa OTCUETA.

[Ipsimast 1 oOpaTHas 3aa4n MEXaHUKH.

Paguyc-BekTop MaTrepuasbHOM TOYKHM, €ro MPOEKIMU HA OCH CHCTEMBl KOOpIMHAT.
Tpaexropus.

[lepemermienne, CKOpOCTh (CpeAHSAs CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, MX TMPOEKIMH HAa OCHU CHUCTeMbl KoopAuHar. CiloxeHHe MepeMelleHudl u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MPSMOJIMHEHHOE ABM)KEHHE. 3aBUCUMOCTbh KOOpJIUHAT,
CKOPOCTH, YCKOPEHHUS U IYTH MaTepHabHONU TOYKH OT BPEMEHHU U UX IPaUKH.



CBobonHoe majzeHue. YCKOpeHne CBOOOTHOIO MajaeHus. J[BrxeHue Tena, OPOIIEHHOTO MO/
YIJIOM K TOPHU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHHUS MaTE€pPUAJIbHOW TOYKU OT
BPEMEHU U UX IpaduKu.

KpuBonuneiinoe nBuxeHue. [[BUkeHUEe MaTepuUalibHOM TOYKHM MO OKPYXKHOCTU. YTJoBas U
nuHeWHas ckopocth. lIlepwox u wactota oOpamenus. LlenTpoctpemurensHoe (HOPMAalbHOE),
KacaTelnbHOE (TaHMeHIIMABHOE) U TIOJTHOE YCKOPEHUE MAaTEPUAIbHOM TOUKH.

TexHuuyeckue ycTpoiicTBa U TEXHOJIOTMUECKUE IPOLIECCHI: CIIMIOMETP, IBUKEHUE CHAPSIOB,
LENHbIe, IIecTepEHYaThie U peMEHHBIE MTepe/ladl, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, UILTFOCTPALINS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

CrniocoObl nccne10BaHus IBUKEHUH.

NnnrocTpanus npeneabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue NBUKEHUN C UCTIOIB30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOmEHHOr0 MO YII0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHme yriIoBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEW, TPAeKTOpPUM, CKOPOCTEH ABMKEHHUS OJHOTO M TOTO € Tejda B pPa3HbIX
CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyM.

N3ydyeHne HepaBHOMEPHOIO JBUKEHMS C LIENIbIO ONPEIEICHHS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHus: npu MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH IYTH OT BPEMEHU PU PAaBHOYCKOPEHHOM JIBUKEHUH.

N3mepenue yckopeHUsi cBOOOTHOTO MajcHHs (PEKOMEHIOBAHO HCIIOJIb30BAHUE IH(PPOBOI
1abopaToOpUN).

N3ydyenue nBmkeHus Tena, OpPOLIEHHOIO TOPU3OHTalIbHO. [IpoBepka IMMIOTE3bl O MPSAMOM
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY JAJIbHOCTHIO MOJIETA M HAYAJIbHOM CKOPOCTBIO TEJNA.

N3ydenue nBuKeHUs TejIa 110 OKPYKHOCTH € TOCTOSSHHOM 110 MOZYJIIO CKOPOCTHIO.

HccnenoBanne 3aBUCUMOCTH Tiepuofa oOOpalleHuss KOHUYECKOr0 MAasiTHUKAa OT €ro
apaMeTpoB.

Tema 2. Tunamuxa.

IIepBoiit 3akoH Hprorona. MHepumaneHble cucTeMbl OTCYETA. [IpMHIMIT OTHOCUTENBHOCTH
INanunes. HemnepruanbHble cucTeMbl 0TCUéTa (OnpeesieHue, IpuMepsbl).

Macca tena. Cuna. [IpuHuun cyneprno3uuuu cuil.

Bropoii 3akoH HeroToHa 111 MaTepuanbHON TOUKH.

Tpernii 3akoH HprOTOHA [UIs1 MaTepHUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON M MIHEPTHOW MacCCHI.

Cuna TsKecTH. 3aBUCHUMOCTb YCKOPEHHS CBOOOJHOTO TAaJ€HHUS OT BBICOTHI Haj
MOBEPXHOCTBIO IUIAHETHl M OT Treorpaduyeckoi IMHUPOTHL. JIBHXKeHHe HeOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemuiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBMXKyIIerocst ¢ yCKOpeHUEM.

Cuna Ttpenus. Cyxoe Ttpenue. Cwia TpeHHS CKOJBXKEHHUS W CHJIAa TPEHHS TOKOS.
Koapduuuent tpenus. Cuna CONpOTHBIEHUS NPH JBWKEHUU Tella B JKUAKOCTH MM rase, eé
3aBHCHUMOCTB OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUS.

HMasnenne. I'mapocrarnueckoenasinenue.Cuna Apxumena.

TexHunueckue ycTpoWcTBa M TEXHOJOTHYECKHE TMPOIECChl: MOAUIMIHUKY, ABM)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGmtoneHue 1BUXeHUs Tell B MHEPLHUAIbHBIX 1 HEMHEPIIMAIbHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTEBHOCTH.



Kauenne nByX IWIMHAPOB WIM IIApOB pPa3HOM MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIHO HEMHEPLIMAIBLHOW CHCTEMBI OTCUETA.

CpaBHEeHHUE paBHOAECHUCTBYIOLIEH MPUIIOKEHHBIX K TEJIy CUJI C IIPOM3BEIEHUEM MacChl Tella Ha
€ro YCKOPEHHE B HHEPLMAIBLHOU CHCTEME OTCYETA.

PaBeHCTBO cwil, BOBHUKAIOIIKX B PE3YJILTATE B3AUMOICHCTBUSA TEII.

N3mepenne macc no B3auMOCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U NIAICHUN.

[{eHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOs, KAYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepeHune paBHOJAEHCTBYIOIIEH CHI TP JIBM)KEHUH OpycKa 110 HAaKJIOHHOW IJIOCKOCTH.

[IpoBepka THMOTE3bl O HE3aBHCUMOCTHM BPEMEHHU JBIKCHHMS Opycka 10 HaKJIOHHOH
IUIOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €r0 MACCHhI.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYKMHE U PE3UHOBOM
oOpasiie, OT X aedopmaruu.

W3yuenne IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JIErKuii OJI0K.

W3mepenue kodd¢uieHTa TpeHUs MO BEIUYMHE YIJIIOBOrO KO3 QHUIMEHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanne  JBWKEeHUS Opycka 1O  HAKJIOHHOM  IUIOCKOCTH C  NEPEMEHHBIM
KO3 PHUIIHEHTOM TPEHHUS.

W3ydyeHue nBuKEHUs IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. IlocTynaTensHoe M BpallaTeslbHOE JABMXKEHHME TBEPAOTO Tela.
MoMeHT cuiabl OTHOCUTENBHO Ocu BpaieHus. Ilneuo cumnbl. CioxkeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LlenTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.

YcroitunBoe, HEYCTONUMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4eckue yCTpoHCTBa U TEXHOJIOTUYECKHUE IIPOLECCHI: KPOHILITENH, CTPOUTENbHBIA KpaH,
pemeéryarble KOHCTPYKIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJI YIIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IIOIIAb ONOPHI.

Tema 4. 3akonvt coxpanenusn ¢ MexaHuke.

NMnynsc maTepHanbHOM TOYKM, CHUCTEMBI MaTepuaibHbIX TO4YeK. LleHTp macc cucremsl
MaTepUaIbHBIX TOYEK. TeopeMa o IBHKEHUH LIEHTpa Macc.

NMiynbsc cuitbl M1 M13MEHEHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

MoMeHT wummynbca MaTepuaabHOM TOuKU. [lpeacraBieHne o COXpaHEHMM MOMEHTA
MMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

PaboTta cunbl Ha MajJoM M Ha KOHEYHOM mepemenieHHH. ['paduueckoe mpeacraBieHue
pabOTHI CHITHI.

MOWHOCTb CHIIBIL.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 HM3MEHEHHMM KHHETUYECKOM
SHEPTUU MaTEpUAIILHON TOUKHU.

[loTenumaneHple M HeNoTeHIUaNbHbIE CHIbL. [loTeHnmanbHas sHeprus. I[loTeHumanbHas
SHeprus ymnpyro JnehopMHUpOBaHHON NpyxkuHbl. lloTeHUManbHAs SHEPrHs Teaa B OJHOPOIHOM



rpaBUTAallMOHHOM Tnojie. [loTeHnuanbHasg SHEprus Tejla B I'PAaBUTALMOHHOM I10JIE€ OJHOPOJHOIO
mapa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs3b pabOThI HETMIOTEHIMAIBHBIX CHJI C N3MEHEHHEM MEXaHWYECKOW SHEPTHH CHCTEMBI TEJl.
3aKOH COXpaHEHUS] MEXaHUYECKOW YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUSL.

VYpaBHenue bepHymuM Ui HMOCaJbHOM JKUIOKOCTH KaK CIEACTBHE 3aKOHA COXPAHEHHUs
MEXaHUYECKON IHEPTUU.

TexHnyeckue ycTpoicTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KONED,
NPY>KUHHBIA TTHCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHHE HAa KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

N3mepenne MOIHOCTH CUIIBL.

V3MeHeHMe sHepruu Teja Ipyu COBEPILIEHUH PabOThI.

B3anMHble peBpallleHUs] KHHETUYECKOM U NOTCHIMAIBHONW SHEPTUH IIpU ACUCTBUM HA TEJIO
CHWJIBI TSKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npy cBOOOAHOM aICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3mepenue ummynbca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TSArU, CKOPOCTH MOJIEININ 3JIEKTPOMOOMIIS M MOIITHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOACHCTBUH.

N3mepenne KNHETHYEeCKON SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHON SHEPTUHU NPYKUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH IBMKCHUH TEJIa N0 HAKIIOHHOH IIOCKOCTH.

Paspnen 3. MosekyasipHasi Gu3uKa 1 TePMOAHMHAMMKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUull.

OCHOBHbBIE IIOJIOKEHHsI MOJIEKyJspHO-KuHeTnyeckod Teopun (MKT), wux omnbIiTHOE
obocuoBanue. Jud¢ys3us. bpoyHOBckoe aBmKeHHE. XapakTep IBMKCHUS W B3aUMOJCHCTBUS
qacTull BeuiecTBa. MoJenu CTpOEHUs ra3oB, )KUIKOCTEH M TBEPABIX Te€d U OObSICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE ATUX Mojeei. Macca u pa3zmepsl Mosiekyn (atoMoB). KonnuecTBo BemiecTsa.
ITocrosiHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u crnocoObl €€ usMepenus. lllkama Temnepartyp
Llenbcus.

Monenb uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM: YaCTHUIIbl raza JIBUXKYTCA
Xa0TUYECKHU U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

l"azoBbie 3akoHbI. YpaBHeHne MenpaeneeBa—Kaneitpona. AGconroTHas TeMneparypa (1kaia
temneparyp KensBuna). 3akoH JlambToHa. M3omporecchl B HJI€QIbHOM Tra3e ¢ IOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBlieHHnE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

CBsi3p MeXly J1aBJIEHUEM M CpeAHEW KMHETHYECKOM 3Hepruel mocTynaTesIbHOIO TEIJIOBOTO
JBMKEHUST MOJIEKYJT U7EeaJbHOIO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KHHETHUECKOW TEOpHUU
UJICATHFHOTO Ta3a).

CBs13b a0COIOTHOM TemIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpEHEN KMHETHUECKON
SHEPTrHUeil MOCTYNAaTENIbHOIO TEMIOBOTO IBUKEHUS €€ YaCcTHII.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHE MTPOIIECCHl: TEPMOMETP, OapOMETp, MOyYeHHE
HaHOMAaTEepHaJIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Monens 6pOyHOBCKOTO JTBHXKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddy3us xuakocteit.



Mopgens onsbira IlITepHa.

[Iputskenne MOJEKy.

Mopenu KpUCTAIIMYECKUX PEIIETOK.

Habmoienue u uccnenoBanue U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mpoiiecca yCTaHOBJICHHsS TEIJIOBOIO PaBHOBECHS IMPH TEINIOOOMEHE MEXAY
ropsiue U XOJOJHOU BOJOM.

W3ydyenue wu3oTepMuyeckoro mpomecca (peKOMEHIOBAHO HCIIOJIb30BaHHE LHUQPPOBOI
naboparopun).

N3yueHune n30X0pHOro nporecca.

W3yuenune n3o6apHOro mpouecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunbol.

Tepmonunamuueckas (T]l) cucrema. 3aganre BHEIIHUX YCJIOBHM IS TEPMOIUHAMUYECKON
cucreMbl. BHemHue U BHyTpeHHUE napaMmerpsl. [lapamerpsl TepMOAMHAMHUYECKON CHUCTEMBI Kak
CpeIHHE 3HAYCHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamuku. CaMONpoOM3BOJIbHAS pelaKcalus TepMOJAWHAMUYECKOU
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mognens wuaeanbHOro Tra3a B TEPMOAMHAMUKE — CHCTEMa YpaBHEHUMH: YypaBHEHHE
MenaeneeBa—Knanelipona u BbIpaXeHHUE JUIsl BHYTPEHHEH SHEPTUH. Y CIIOBUSI IPUMEHUMOCTH 3TOU
MOJIETIM: HM3Kasg KOHLEHTpalus 4YacTUll, BBICOKHE TemIepaTypbl. BblpaykeHue Ijisi BHYTpEHHEU
SHEPTUH OJHOATOMHOI'O UJEAIbHOIO Ia3a.

KBa3ucratuueckue u HECTaTUYECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMHUKe. Bwrumcienue paboThl mo rpaduky mporecca Ha
pV-auarpamme.

Tennonepenaua kak crocod M3MEHEHUs BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI
6e3 coBepieHust padoTsl. KOoHBEKINS, TEIIONPOBOJHOCTD, N3TyYCHHUE.

KonunuectBo Temnotel. TennoémMkocTs Tena. Y aenbHas 1 MOJIIpHask TEINIOEMKOCTH BEILLECTBA.
VYpaBHenue Maitepa. YaenbpHash TEIUIOTAa CrOpaHHs TOIUIMBA. Pacué€r KoyMuecTBa TEIIOTHI MPH
teronepenaye. [lonstue 06 aguadaTHoMm mpoiecce.

[lepBrIii 3aKk0OH TepMoAMHAMUKHU. BHyTpeHHss sHeprus. KonnyecTBo TEmIoTshl U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJAMHAMUYECKOW CUCTEMBI.

Bropoii 3aK0H TepMOAMHAMUKH JJI paBHOBECHBIX MTPOLIECCOB: YePe3 3a/laHHOE PABHOBECHOE
COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBbI IPOXOIUT €IMHCTBEHHass aauadara. AOCOMIOTHas
TeMIeparypa.

Bropoli 3aKkOH TepMOIMHAMHUKU [UIsl HEPABHOBECHBIX IIPOLECCOB: HEBO3MOXKHO IEpEAaTh
TEIJIOTY OT OoJjiee XOJIOAHOrOo Teina K Oonee Harperomy ©Oe3 komnencanuu (Kmaysuyc).
HeoOpaTuMocTh MpUpOTHBIX MPOIIECCOB.

[Tpunimne! geiictBus TemnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. Iukn Kapno.

DKOJIOTHYECKHE AacleKThl HCIOJIb30BAHUS TEIUIOBBIX JBHUraTeneil. TemyioBoe 3arps3HEHHE
OKpY>Karolleu Cpeibl.

TexHuuyeckue YCTpPONCTBA M TEXHOJOTMYECKHE MPOIECCHl: XOJOAWIBHUK, KOHIUIIMOHED,
IU3eTbHBIA M KapOIOpaTOpHBIA JABUTaTeNH, TapoBas TypOWHA, TONYyUYEHUE CBEPXHU3KHX
TEMIIEpATyp, YTUIU3ALHUS «TEIJIOBBIX» OTXO0/0B C UCIOIb30BaHUEM TEIIJIOBOIO HACOCA, YTUIU3ALUs
OMOOPraHNYECKOro TOTIJIMBA /Il BRIPAOOTKH «TEIJIOBOI U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meneHue TemmnepaTypsl pU aInadaTHUECKOM PaCIIMpEHUH.

Bo3nymnoe orauso.

CpaBHEHHE YAEIBHBIX TEMIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aanabaTHOro mporecca.



KommnbrorepHbie MOENN TETIOBBIX JIBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, npAKMUKyMm.

N3mepenue yaenbHOu TeIIOEMKOCTH.

HccnepoBanue npouecca OCThIBAaHUS BEIECTBA.

HccnenoBanue aanabaTHOToO mporecca.

N3yueHne B3aMMOCBSI3M SHEPIMM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIEPATYpPbI
KUIICHUS )KUIKOCTEH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonl.

[TapooOpa3zoBanne u KoHJeHcamus. Vcmapenue W KumeHwe. YJelbHas —TEIUIOTa
napooOpa3oBaHusl.

Haceiennsie n HeHachIleHHbIE Napbl. KauecTBeHHas 3aBUCUMOCTD JIOTHOCTH U JaBJICHUS
HACBILIEHHOTO TMapa OT TEMIEepaTypbl, MX HE3aBUCUMOCTh OT O0O0OBEMA HACHIIIEHHOTO TMapa.
3aBUCHMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe teno. Kpucramnuueckue u amop@HbIe Tena. AHU30TPOIUS CBONCTB KPHUCTAJUIOB.
[1naBnenue u KpuctaumM3anus. Y aenbHas TerioTa miasienus. Cyonumanus.

Hedopmaruu tBEpaoro Ttena. Pacrsokenue m cxkarue. Caur. Moayns HOwra. Ilpenen
ynpyrux aedopmaiui.

TemmoBoe pacmmpeHue XHUAKOCTEH W TBEPABIX Tel, 00BEMHOE W JIMHCHHOE PaCIIUpEHHUC.
AHrapMOHHU3M TEIUIOBBIX KOJeOaHUI YacTHUI] BEIIECTBAa KaK MPUYMHA TEIJIOBOTO PACHIUPEHUS Te
(Ha KaYECTBEHHOM ypPOBHE).

[Ipeobpa3zoBanue sHEprun B Pa3zoBbIX MEpexoax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHue. KoadduumeHnT moBepXHOCTHOro HaTshkeHus. KanusuispHbie
siBJIeHUs. J{aBieHue 1o MCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH. Dopmyna Jlannaca.

TexHnueckue ycTpoicTBa U TEXHOJIOTUYECKHUE MPOIECCHI: JKUJIKHE KPUCTAILIbI, COBPEMEHHBIE
MaTepHuabl.

Hemoncmpayuu.

TemuoBoe pacmupenue.

CBoiicTBa HaCBILEHHBIX [1apPOB.

Kunenne. Kunenue npu mnoHW>KEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITBHI ¢ MBUIBHBIMHU TIIEHKAMH.

CmauuBanue.

Kanunnsapusie siBieHus.

Mopenu HEHbIFOTOHOBCKOM KMIKOCTH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HccnegoBanue HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmanuii.

Habmronenue manbix qedopmanuii.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEH.

N3mepenne yaenbHON TEeIIOTHI IIJIaBICHUS JIbJA.

N3yueHune cBOMCTB HACHIIIIEHHBIX MTAPOB.

N3mepenne abcomroTHOM BIAXKHOCTH BO3/IyXa U OI[EHKA MAacChl TapOB B TTIOMEIICHHH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSIKEHUSI.

N3amepenne moayns FOnra.

HccnenoBanue 3aBucUMOCTU JedopMaIlui pPe3MHOBOTO o0Opa3iia OT MPHIOKEHHOH K HEMY
CHJTBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Dnekmpuueckoe no.e.



OnexTpuzauus Tel U €€ NpOsABICHUS. DJIEKTpUUYECKUH 3apsaia. [[Ba BHIa 3IIEKTpUYECKUX
3apsa0B. [I[pOBOJHUKHY, TUAIEKTPUKH U MOJYIPOBOAHUKH. DJIEMEHTAPHBIN AJIEKTPUUECKUMN 3apsil.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsia.

B3aumoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onexrpuueckoe nojie. Ero aelictBue Ha 371€KTpUUECKHUE 3apsi/bl.

Hanpsok€anocts  anektpuueckoro modsi. [IpoOueiid  3apsin.  JluHum  HanmpspKEHHOCTH
ANEKTpUYECKOro 1nosist. OJHOPOIHOE IEKTPUUECKOE TTOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATHYECKOrO IMOoJsl. Pa3HOCTh NMOTEHIMANIOB U HANPSKEHUE.
[ToTeHunanpHas SHEPrus 3apsia B JIEKTpocTaTHUYecKoM mode. IloreHnuan 31eKTpocTaTH4ecKoro
noJisg. CBsA3b HANPSHKEHHOCTH TOJSL M PA3HOCTH MOTEHIIUANIOB ISl AJIEKTPOCTATUYECKOTO TOJIs (KaK
OJIHOPOJ/IHOTO, TAK U HEOJTHOPOAHOI0).

[IpuHUuMI cyneprno3unuu 3JIeKTPUIECKUX MOJIEH.

[Tone Ttoueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOUM cdepbl. [lome paBHOMEpHO
3apshkeHHOro 1o oOwémy mapa. [lone paBHOMEpPHO 3apsKEHHOW OECKOHEUHOH IUIOCKOCTH.
Kaprunsl nMHUN HaNPsKEHHOCTU 9TUX MOJIEH M SKBUIIOTEHIIMAIbHBIX IOBEPXHOCTEH.

[IpoBOIHHKY B 3EKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

JIM3IIeKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. J{nanekTpuyeckas NpOHUIIAEMOCTh BEILIECTBA.

Konnencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh IIIOCKOIO KOHJIEHCATOPA.

[TapamensHoe COCIMHECHHE KOH/JIEHCAaTOPOB. [TocnenoBarensHOE COCIMHECHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

JIBr>KeHue 3apsyKeHHON YacTUIIbl B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuyeckue yCTpPONHCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: AJIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHUE AJIEKTPONPUOOPOB, KOHIEHCATOPHI, reHeparop Ban ne
I'paada.

Hemoncmpayuu.

YCTpOUCTBO U PUHIMUIT ACUCTBUS IEKTPOMETPA.

DIEKTPUUYECKOE MOJIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

[IpoBOIHHKY B IEKTPUUECKOM IOJIE.

DnexTpocTaTUdecKas 3aluTa.

YCTpolCTBO U IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOUIAAN IUIACTHH, PACCTOSHHUS
MEXYy HUMH U JUDJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus EKTPUYECKOTO MOJIS 3apsyKEHHOTO KOHEHCATOPA.

3apsaka u pa3psKka KOHACHCATOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OneHka cul B3aUMOJICHCTBHS 3apsKEHHBIX Tell.

HaGmtoneHue mnpeBpalleHusi SHEPruM 3apsDKEHHOT0 KOHJEHCATopa B DHEPIUI0 U3ITy4eHUs
CBETOAMO/1A.

N3ydyeHne nmporekaHus TOKa B LIENH, COAEPKalIel KOHEHCATOP.

Pacnipenenenue pazHOCTH MOTEHIMAIIOB (HAMPSIKEHUST) TIPH TTOCJIEIOBATEILHOM COSUHEHUN
KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil dneKmpuyecKuil mokx.

Cuna toka. [IocTOsSIHHBIN TOK.

VYcnoBus  CyHIECTBOBAHMS IOCTOSIHHOTO — DJIEKTPUYECKOrO TOKa. VICTOUHHMKM — TOKa.
Hanpsoxkenne U u DJ1C &.

3akoH OMa Uit yJacTKa LETH.

DNEeKTPUUECKOE COMPOTHUBIIEHHE. 3aBUCUMOCTh CONPOTHUBIIEHUS OJAHOPOIHOrO MPOBOJIHUKA
OT €ro JJIMHBI U IUIOLIA/IU TIOTIEPEYHOT0 CEUEHUs. Y IENbHOE CONIPOTHUBIIEHUE BEIIECTBA.



[TocnenoBarenbHOE, NapajUleIbHOE, CMEIIAHHOE COCAUHEHUE IPOBOAHUKOB. Pacuér
Pa3BETBIEHHBIX AeKTpuueckux menei. [IpaBuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon Jxoynsi—JIenma.

MOmHOCTB 3IEKTPUYECKOTO TOKA. TermioBas MOLHOCTb, BbIIEIsIEMast HA PE3UCTOPE.

O/IC u BHYTpeHHEE CONMPOTUBIICEHUE MCTOYHHMKA TOKA. 3akoH Oma Jjisl OJIHOM (3aMKHYTOM)
AIEKTPUYECKOH 1lenu. MOoIHOCTh HICTOYHUKA TOKA. KOpoTKO€e 3aMbIKaHueE.

Konznencarop B Lienu nocTOSIHHOIO TOKa.

TexHuueckue ycTpoiCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: aMIIEpMETp, BOJIBTMETP, PEOCTar,
CYETUHK DJICKTPUYECKON YHEPTHUH.

Jemoncmpayuu.

N3mepenue cuipl TOKa U HAIPSIKEHMUSL.

HccnepoBanue 3aBUCUMOCTH CWJIBI TOKa OT HANpsDKEHUS Ui PE3UCTOpa, JIAMIIbI
HaKaJMBaHUS U CBETOAUO/A.

3aBUCHMOCTb COINPOTHUBJICHUS LMJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAJU
IIONIEPEYHOI0 CEUYEHUs U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBIIEHHUS ITPU TOCTOSTHHOM HaIPSKEHUU.

[Ipssmoe usmepenne DJIC. KopoTkoe 3amblkaHME TajJbBaHUYECKOIO 3JIEMEHTa U OLEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

Crnioco0nl coenHeHus: UCTOYHUKOB Toka, D/IC Oarapei.

HccnenoBanue pa3HOCTH NMOTEHIIMAIOB MEX]Y MOJKOCAMU MCTOYHHMKA TOKAa OT CHJIbI TOKA B
LEMH.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS IS JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npesesa u3MepeHus amrnepmeTpa (BoJIbTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

Uccnenoanue 3aBucumoctu J/[C rajibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMbIKaHUU.

HccnepoBanue pa3HOCTH NMOTEHIMAIOB MEX]y MOJKOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA B
LEeMnu.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ paznuunwlx cpeoax.

OnexTpuueckas IpOBOAUMOCTb Pa3IMYHbIX BEIIECTB. JJIEKTPOHHAS MPOBOJAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTD CONPOTHUBIIEHUSI METAJIJIOB OT TeMIiepaTrypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYecKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs U MPUMECHAsI IPOBOAUMOCTH IOJYNIPOBOJHUKOB. CBOMCTBa
p—n-niepexoza. [lonynpoBoAHUKOBBIE TPUOOPHI.

DNEKTPUUECKUH TOK B DJIEKTPOJIUTAX. OJEKTPOJIUTUYECKAs JUCCOLMALUA. OJIEKTPOJIU3.
3axonbl Dapazes ISl dIEKTPOIN3a.

DnexTpuueckuid Tok B razax. CaMOCTOSTENIbHBIN U HECAMOCTOATENbHBIN pa3pss. Pasnuunbie
THIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [1nasma.

TexHuueckue ycTpOHCTBa U MPAKTUUYECKOE MPUMEHEHHE: Ta30pa3psaHble  JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TPyOKa, MOJYNPOBOJHUKOBBIE MPHOOPBL: AMOA, TPAH3UCTOP, (HOTOAMON,
CBETOJUO/I, TaJIbBaHUKA, papUHUPOBAHHE ME/IH, BHITUIABKA AIIFOMHHHS, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 2nekTposnsza Papases.

HckpoBoii pa3psii ¥ IpOBOJANMOCTb BO3/1yXa.

CpaBHeHHE TPOBOIMMOCTH METAIIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUOJA.



Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaol, PAKMUKYM.

Hab6mronenue sanexrposusa.

N3mepenue 3apsia 0OJHOBAIGHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIICHHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JHOJIA.

Du3nYeCKHil MPAKTUKYM.

CriocoObr m3MepeHus: (PU3MYeCKNX BEIMYHUH C MCIOJIB30BAHWEM AHAJIOTOBBIX U IU(POBBIX
WU3MEPUTENBHBIX TPUOOPOB M  KOMIIBIOTEPHBIX  JIATYMKOBBIX  CHCTEM. AOCONIOTHBIE U
OTHOCHTEIIbHBIC MTOTPEIIHOCTH U3MEepeHUH pu3ndecknux BenuunH. OTeHKa TPaHUI] TOTPEITHOCTEH.

[IpoBeeHne KOCBEHHBIX M3MEPEHHI, MCCICIOBAHUN 3aBUCHUMOCTEH (DU3MUYECKUX BEITHYHH,
MPOBEpPKa TPEUIOKCHHBIX THIMOTE3 (BBIOOp M3 padOT, ONMUCAHHBIX B TEMATHUYECKHX pasJenax
«YYEeHUYECKHUI IKCTICPUMEHT, J1TA00paTOPHBIE PAOOTHI, IPAKTHKYM).

Me:xknpeaMeTHbie CBSI3H.

Wzyuenmne xypca ¢usuku yriayonéHHoro ypoBHs B 10 Kiacce OCymIECTBISIETCS C y4ETOM
COJIEPKATEIIBHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemnole nonamus, CéA3AHHbBIE C U3YUEHUEM MENO008 HAYUHO20 NO3HAHUA:
SIBJICHHE, HAyYHBIA (DaKT, THUIIOTE3a, (HU3UYECKas BEIUYMHA, 3aKOH, TEOpHs, HAOJ0JICHHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIENIb, U3MEPEHHUE, TIOTPEITHOCTH WU3MEPEHHH, H3MEPUTEIThHBIC
puoOOpHI, UG POBast 1a0OPaTOPHS.

Mamemamuxka: pelieHue CUCTEMbl ypaBHeHUH. JInHelHas QyHKms, napadoia, runepoora,
uX TpaguKu U cBoWcTBa. TpuUroHOMETpUYecKHe (YHKIUU: CUHYC, KOCHHYC, TAHTCHC, KOTAaHTCHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl M WX MPOSKIMA HAa OCH KOOPIMHAT,
CIIO’)KEHHE BEKTOPOB.

Buonozusa: mexanndeckoe JBIDKEHUE B JKHBOU mpupoje, AudQy3usi, 0CMOC, TEIIOOOMEH
KHMBBIX OPTaHU3MOB, TEIUIOBOEC 3arpsi3HCHUE OKPYXKAKOIIEH Cpe/Ibl, YTHIN3AIHs OMOOPTaHUYECKOTO
TOIUIMBA JUIS BBIPA0OTKH «TEIJIOBOW» W JJIEKTPOIHEPTHHU, IOBEPXHOCTHOE HATSDKCHUE H
KaIllWJUISIPHBIC SIBJICHUS B TIPUPOJIC, SJICKTPUICCKUE SIBIICHUS B )KUBOM MTPUPOJIC.

Xumusa: NTUCKPETHOE CTPOCHUE BEUIECTBAa, CTPOCHHWE aTOMOB M MOJICKYJ, MOJb BEIIECTBA,
MOJISIpHAsl Macca, MOJyYeHHEe HAaHOMATepPHasoB, TEIUIOBbIC CBOMCTBA TBEPIBIX TEIN, JKUIKOCTEH W
ra30B, KUJIKAE KPUCTAIUIBI, JICKTPHUYIESCKHE CBONCTBA METAJUIOB, DJICKTPOIUTHICCKAS TUCCOIIHAIIHS,
rajibBaHUKa, HNMEKTPOHHAST MUKPOCKOTIHSL.

T'eozpaghus: BnaxxHOCTH BO3yXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IBIKEHUN C UCTOIH30BAHUEM MEXaHH3MOB, YUET CYXOro H
KHUJIKOTO TPEHUS B TEXHUKE, CTATHICCKUE KOHCTPYKIIUU (KPOHIITEHH, peméTdyaThie KOHCTPYKIIHH),
UCIOJIb30BaHNE 33aKOHOB COXPAHEHHUS MEXAaHUKH B TEXHHKE (THPOCKOMN, BOJOMET W ApYyrue),
JIBUTATEIh BHYTPCHHETO CTOpaHWs, MapoBas TypOWHA, OBITOBOW XOJOIMIBHUK, KOHIWIIHOHED,
TEXHOJIOTUU TIOJTYYCHHS] COBPEMEHHBIX MaTepuaioB, B TOM 4YHCJIE€ HAHOMATEepPHAIOB, H
HAaHOTEXHOJIOTHH, JJIGKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, Tra3opa3psaHbIC
JIaMIIbl, TOTYITPOBOJHUKOBBIEC TPHUOOPEI, FaIbBAaHHUKA.

11 KJIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe noie.

B3aumojeiicTBue NOCTOSIHHBIX MarHUTOB U IPOBOJHUKOB ¢ TOKOM. MaruutHoe nosie. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMI cynepno3uumuyn MarHUTHBIX Mosiel. JIMHUM MarHUTHON MHAYKIIVH.

MarautHoe moJie NPOBOJHUKA C TOKOM (IIPSIMOrO NPOBOJHMKA, KATYyIIKHM U KPYrOBOTO
BuTKa). OmbIT Dpcresa.

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

Cuna JlopeHniia, €€ HanpaBiI€HUE U MOYJIb. J|BH)KEHUE 3apsSAKEHHOW YaCTUIBI B OJTHOPOJHOM
MarHuTHoOM nose. Pabora cunel Jlopenua.



MarnuTHoe noje B BeuiectBe. @eppoMarHeTUKy, napa- U 1uaMarHeTUKH.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECChl: IMPUMEHEHHE IOCTOSHHBIX
MarHuTOB, DJIEKTPOMAarHUTOB, TECTEP-MYJbTUMETP, JJIEKTPOABUTaTENIb SIKOOM, YCKOpHUTEIH
3JIEMEHTApHBIX YACTHII.

Jemoncmpayuu.

KapTtuna nuHuit ”HIYKIMKU MarHUTHOTO TOJIS IIOJIOCOBOTO U MOJAKOBOOOPA3HOT0 MOCTOSIHHBIX
MarHuTOB.

Kaprtuna nuHUI MAarHUTHOM MHAYKLMH MOJIS JUIMHHOTO MPSIMOIO IPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKH C TOKOM.

B3anmopeiicTBre 1ByX POBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.

HaGmroienne ABMKEHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI EHCTBUS 3IEKTPOU3ZMEPUTEIBHOTO TPUOOpa MATHUTOIIEKTPHUUECKOIN CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnegoBanue MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB.

NccnenoBanue cBONCTB (heppoOMarHeTUKOB.

WccnepnoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIbI TOKA.

Ompenenenre MarHUTHON MHAYKIIMU HA OCHOBE U3MEPEHUs CUJIbl AMIIepa.

Tema 5. dnekmpomaznumnan UuHOYKUUA.

SIBnenue osnekTpomMarHuTHOW uHAYKUMU. IloTok Bekropa MarHutHON wuHAyKIuu. 2J1C
MHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHOM MHAykuuu Papanes. Buxpesoe snekrpruueckoe nose. Toku
dyko.

O/1C uHAYKIMY B IPOBOJHUKE, JBUXKYILIEMCS B OJJTHOPOIHOM MarHUTHOM IOJI€.

IIpaBuio JleHna.

NunyktuBHocTh. Karymika MHAYKTUBHOCTM B LENM IOCTOSIHHOTO TOKa. SIBieHue
camonHaykiuu. C caMOMHIyKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHnueckue ycTpouCcTBa M TEXHOJOTMYECKHUE MPOLECChl: MHAYKIIMOHHASA T€4Yb, COJICHOM,
3aIUTa OT JIEKTPU3AIUH TeJl IPU ABUKECHUU B MArHUTHOM T10JI€ 3€MJTH.

JHemoncmpayuu.

HaGmronenue siBeHust SIEKTPOMArHUTHOW UHYKIIAU.

Uccnenosanue 3asucumoct I/1C MHAYKIUU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO TIOTOKA.

[IpaBuio JleHna.

[Tagenure MarauTa B aTFOMUHUEBOM (MeIHOM) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Uccnenoanue 3aBucumoctu JJIC caMOMHAYKIMH OT CKOPOCTH W3MEHEHUsS CHIIBI TOKAa B
TIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue siBIEHUS 3JI€KTPOMAarHUTHON WHIYKITUH.

Ornpenenenrne UHIYKIUA BUXPEBOI'O MArHUTHOTO TOJIA.

UccnenoBanue sBIeHUS CAaMOUHYKITUU.

COopka MoienH SNIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarennuas cucrema. CBoOOAHEBIE KOJIEOAHMS.

I'apmonnueckue konebanus. Kunematuueckoe U JMHAMUYECKOE OMHUCAHUE. DHEPTeTUUYECKOE
omucaHue (3aKOH COXpaHEHUS MEXaHWUYECKOW »HHepruu). BBIBOA TWHAMHYECKOTO OMUCAHUS
TapMOHHYECKHUX KOJIEOaHUI U3 X YHEPTeTUYECKOTO M KHHEMATUYECKOTO OMHMCaHUSI.



Ammuntyna u (aza xonebanuil. CBs3b aMIUIUTYAbl KOJEOAaHUH MCXOAHON BEIMYUHBI C
aMIUIUTYy1aMU Kosie0aHuil €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m yactora xonebanuil. [lepron Manbix CBOOOJHBIX KoJeOaHHMI MaTeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOHBIX KOIeOaHUI TPYKUHHOTO MasiTHUKA.

[Tonatue o 3aryxaromux KoiebaHusx. Beinyxaennsie xonebanusi. Pezonanc. Pezonanchas
KpuBas. BiusiHue 3aryxaHust Ha BUJl PE30HAHCHOM KPUBOW. ABTOKOJICOaHUSI.

TexHuuyeckue yCTpONCTBA M TEXHOJOIMUECKHE IIPOLECCHI: METPOHOM, Yachl, KayellH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmMorpad.

Jemoncmpayuu.

3anuch KoaebaTeabHOro ABUKECHHUS.

Habnronenne He3aBHCHMOCTH TEPHO/Ia MANIbIX KOJICOaHUH rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTHU Meproia CBOOOIHBIX KOJeOaHUi OT
COIIPOTHBIICHUS.

UccnenoBanne konebaHuii rpy3a Ha MAaCCHUBHOM TMpyKuUHE C LeIbl0 (OPMUPOBAHUS
MpeJCTaBICHUN 00 HIeATbHOW MOJIENIN MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KojieOaHUsIX rpy3a Ha MpYyKUHE.

HccnenoBanue BoIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U MIPY>KMHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB ABMKEHHUS Te€la B X0J1€ KOJIeOaHUI Ha yIIpyroMm MojBece.

N3yueHune NBUKEHUSA HUTSHOTO MAsITHUKA.

[IpeoOpa3oBanue SHEPTHH B IPY’KHHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOMINX KOIeOaHuUil.

HccnepoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexmpomaznummsle Ko1e0anus.

Konebarenbupiii  koHTYp. CBOOOAHBIE JJICKTPOMArHUTHBIC KOJICOAHUS B HUACAITHLHOM
kosnebatenbHOM KoHType. Dopmymna Tomcona. CBs3p aMIUIMTYIBI 3apsga KOHIEHcAaTtopa ¢
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEeHUs SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxalomue  3JEeKTPOMAarHUTHbIE  KojieOaHMs.  BbIHYXJE€HHbIE  3JEKTPOMarHUTHBIE
KoJe0aHusl.

[lepemenHbI TOK. MOIIHOCTH IEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JIEHCTBYIOIIEeE 3HAaUEHNE
CHJIBI TOKA U HANpPsDKEHUS NPH pa3InyHON opMe 3aBUCUMOCTH NEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHycouganbHbIi IepeMeHHbI TOK. Pe3ncTop, KOHAeHCcaTop U KaTyIlKa MHAYKTHUBHOCTH B
LIENY CUHYCOUJJAJIbBHOI'O IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30oHaHC HapsHKEHUH.

Wneanbubiii Tpanchopmarop. IIpousBoacTBo, mepenaya U NOTPEOIEHUE 3IEKTPUUYECKOM
JHEPIUH.

DKOJIOTHYECKHE PHUCKU MpU TPOU3BOACTBE AEKTpodHepruu. KylbTypa HCHOIB30BaHUS
AJIEKTPO3HEPTUH B TOBCEIHEBHOM JKU3HH.

TexHudeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: INEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JINHUU JIEKTpoIIepeiay.

Jemoncmpayuu.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUS.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJI€OaHUN OT UHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsuiorpaMMBl 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIMMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mozenb 31eKTpOMarHUTHOTO T€HepaTopa.

BoinykaeHHbIe CHHYCOUIabHbIE KOIeOaHusl.

Pesucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocienoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKM HHAYKTUBHOCTH U
KOHJIEHCATOopa.



VY CcTpolCcTBO U MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Monens JIMHUY 3IIEKTPONEpEIadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKa uepe3 IOCIIEI0BaTEIbHO COEAMHEHHBIE KOHJEHCATop,
KATYyILKY U PE3UCTOP.

Habnronenue 37eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENIM NEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUmMHbIE 60IHbL.

MexaHuueckue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. llonepeunsie U npoaoiabHbIE BOJIHBL.
Ilepuon, ckOpoCTh pacripoCTpaHEHUsI U JUIMHA BOJIHBI. CBOWMCTBA MEXAHUYECKHUX BOJIH: OTPAKEHUE,
npejaoMiIeHue, nHTephepeHus 1 AudpaKus.

3ByK. CkopocTh 3ByKa. I poMkocTh 3Byka. BricoTa Tona. TemMOp 3ByKa.

[IIymoBoO€ 3arpsi3HEHUE OKPYKAIOLIEH CPENIbI.

DONEKTPOMAarHUTHHIE BOJHBIL. YCIOBUS M3JIY4EHMs SJIEKTPOMAarHWTHBIX BOJH. B3anmHas
OpHUEHTALMsI BEKTOPOB B 2JICKTPOMAarHUTHOM BOJIHE.

CpolicTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTPaXEHHE, IMPEJIOMIICHHE,  IOJIApU3ALNS,
uHTephepeHus U TudpaKims.

[Ikana s5eKTpoMarHuTHBIX BOJIH. [IpiMeHeHre 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TelneBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue yCTpoOCTBA M NPAKTHYECKOE HNPUMEHEHHE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
paznap, paaAMonpuEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus, ynbTpa3BykoBasi AMArHOCTHKA
B TEXHHUKE U MEJULIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U pacpoCTPaHEHUE NONEPEUHBIX U MPOJIOIbHBIX BOJIH.

KoneOmronieecs Ten0 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

Habnronenune oTpaxeHus U MPeTOMIICHUS MEXaHNUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 quppakiiud MEXaHHYECKUX BOJIH.

AKyCTHUYECKUI PE30HAHC.

CaolicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 2IEKTPOMAarHUTHBIX BOJIH: OTPa)XEHHE, MPEIOMIICHHE, TOISpU3aLys,
I pakus, UHTepPEpeHLns.

OOHapyxeHue HH(paKpacHOro U yIbTPa(HOIETOBOIO U3ITy4EHHH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomoi, nPAKMUKYM.

N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonnHEeiHOE pacnpoCTpaHEHUE CBeTa B OJHOPOAHOM cpexne. Jlyd cera. TodedHblit
HCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKkOHBl OTpaxeHHsl cBera. llocTpoeHue H300pakeHUH B IJIOCKOM
3epkanie. Chepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI IPETOMIICHUS CBETa. AOCONIOTHBIN MOKa3aTeNlb MPEIOMIICHUS.
OTHOCHTENBHBIN TIOKAa3aTeNb MpeloMiIeHHs. [I0CTOSHCTBO 4acTOTHI CBETA U COOTHOLIEHUE JJIUH
BOJIH IIPH NI€PEX0/I€ MOHOXPOMATHUECKOI'0 CBETa Uepe3 IpaHuIly pas3jiesa IByX ONTHUYECKUX CPe]l.

Xon nyueit B mpusMme. [ucnepeus ceera. CoxkHbIi coctaB 6enoro cera. LBer.

[TonHoe BHyTpeHHEe oTpaxeHnue. IIpenenpHblil yroi MoaHOro BHYTPEHHETO OTPAKEHHUS.

CoOuparoiye U paccenBaroliye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE U ONTHYECKast
CHJIa TOHKOHM JHMH3BL. 3aBUCUMOCTb (POKYCHOTO PACCTOSHUS TOHKOM C(epuyecKoil JIMH3BI OT €€
rE€OMETPUH U OTHOCUTEIBLHOTO MOKa3aTeNsl IPEIOMIICHUS.



@opMyiia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JTUH30M.

XoJ Jiy4a, POMIEANIETrO JIMH3Y O]l MPOU3BOJIBLHBIM YIJIOM K €€ TJIABHOM ONTHYECKOW OCH.
[TocTpoenne M300paKEHUI TOYKK U OTPe3Ka MPSAMON B COOMPAIONINX U PACCEHBAIOIINX JIMH3AaX U
UX CUCTEMaX.

Onrtuyeckue npubopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTUyeckast CUCTeMa.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonroBas ontuka. Uatepdepenius cBera. KorepeHTHbIC HCTOYHUKU. Y CIIOBUS HAOTIOACHUS
MaKCHUMyMOB ¥ MHHHUMYMOB B MHTEp(EpPEHIIMOHHON KapTHHE OT JABYX KOT€PEHTHBIX HCTOUYHHUKOB.
[Tpumeps! KI1acCHUECKUX HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakius ceera. AudpakuronHas pemeérka. Y caoBre HaOM0ISHUS IJIaBHBIX MAaKCUMYMOB
IPU NaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiicTBAa U TEXHOJOTMYECKUE IPOLIECCHI: OYKH, JIyla, MEPUCKOII,
¢doToanmnapar, MUKPOCKOII, TPOSKIIMOHHBIN amnmapar, IPOCBETJIICHUE ONTHKHU, BOJIOKOHHAS ONTHKA,
I(pakIuOHHAs peIETKa.

Jemoncmpayuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npeioMiaeHus CBETA.

HabmroneHne momHoTro BHYTPEHHETO OTpaykeHust. MoJienib CBETOBOIA.

HccnepoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBONCTB N300paXKeHUH B TMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Habmronenne naTepdepeHnnn crera.

HaOmroneHne BETOB TOHKUX IUIEHOK.

HaGmonenne nudpaknuu cBera.

N3ydenne nudpakimoHHON peréTKy.

Habnronenne nupakiiMOHHOTO CIIEKTpA.

Habmronenue aucnepcun cBera.

Habmronenne monsipu3aiyu cBeTa.

[IpuMeHeHue noAsIpOrI0B AJid U3YUYEHUS MEXaHUUECKUX HaAIPSKEHUH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenne nokasaresns NIpeaoMIIEHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUS OT BEIIeCTBAa (Ha MPUMEpE KUIAKUX
JIVH3).

N3mepenne poKyCcHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonmyyenne n300pa>keHHs B CUCTEME U3 MJIOCKOTO 3epKajia U JIMH3BI.

[Tonydyenne n300paxxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKONINYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpEepeHIN 1 TOISpU3aLIH CBETA.

N3ydeHue nossspu3anuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3ydeHnne nuTepepeHuu J1a3epHOro U3JIy4eHUs Ha IBYX LIEISX.

Habmtonenue nucnepcum.

HaGmronenue u uccnenoBanne nudpakIiimOHHOTO CIIEKTpA.

W3mepenue 1MHBI CBETOBOW BOJIHBI.

[Tonydenune ciekTpa U3Iy4yeHUs! CBETOAMO0/1a IPU MOMOIIHN TU(DPAKIIMOHHON PEHIETKY.

Pa3nes 6. OcHOBBI cHeIMAJILHOM TEOPHH OTHOCHTEIbHOCTH.

['paHuubl MPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. [locTymartel chnenuanbHOW TEOpHH
OTHOCHUTEIIbHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOM  uHTepBasl.  llpeoOpazoBanust  Jlopenna.  YcioBue
MPUYUHHOCTH. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHHU U COKpALCHHUE JUIMHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJICOM PEIATUBUCTCKOMN YaCTHUIIbI. DHEPTUs OKOS.



TexHuueckue yCTpOMCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: CIIyTHUKOBBIE IPUEMHHUKY,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

YdeHu4ecKuil SKCIIEPUMEHT, J1a00opaTopHbIe pabOThl, MPAKTUKYM.

OmnpeneneHre MMITYJIbca M DHEPTHH PEISTUBUCTCKUX dYacTull (1o doTorpadusM TpeKoB
3apsSKEHHBIX YACTUL] B MArHUTHOM IIOJIE).

Pasznen 7. KBanTtoBas ¢pusuka.

Tema 1. Kopnyckynapno-eonnoesoit oyanusm.

PaBHOBecHOe TerioBoe H3NyueHue (M3aydeHre adbCoM0THO YEPHOTO Tela). 3aKOH CMEIlleHuUs
Buna. ['unoresa I1nanka o kBaHTax.

®DoTOHBI. DHEPTHS K UMITYJILC (POTOHA.

®otordpdext. OnbiTol A. I'. Croneroa. 3akoHbl hoTorddexTa. YpaBHeHne JUHIITEHHA IS
dbotoaddekra. «KpacHas rpanuna» Gorodddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETAa Ha a0COJIIOTHO MOTJIOMIAIONIYI0 U a0COIIOTHO
oTpaxaromyto moepxaocts). OnbiTe [1. H. JIebenena.

Bonnoseie cBoiictBa yactul. Bosnsl ne bpoiurd. [Inuna BosHbl e bpoiis U pasmepsl
o0jacTy JOKaIW3allUuU JBUXKYIIeHcs yacTuibl. KoprnycKynspHO-BOIHOBOM ayanu3M. Judpakuus
AJIEKTPOHOB Ha KpUCTAJLIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus HeonpeneiaéHuocteit ['eiizendepra.

TexHuuyeckue ycTpoiicTBa M TEXHOJIOTMYECKHE IPOLECCHI: CIIEKTPOMETP, (DOTOIIEMEHT,
(dboToaTUMK, TYHHEIBHBIH MUKPOCKOII, COJTHEUHas: OaTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro ¢porodddexra.

HccnepoBanue 3aBUCMMOCTH COITPOTHUBIICHHS TIOJTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauos.

Conneuynas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hccnenoanue goropesucropa.

N3mepenue nocrostaaol [lnanka Ha ocHOBe uccienoBanus Gorodrddexra.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIPSHKEHHUS.

Tema 2. @uzuxa amoma.

OmnbITH IO MCCIIeI0BaHUIO CTpoeHus aTroma. [lnanerapHast Mmonens atoma Pesepdopra.

[Tocrynatel bopa. U3nydyenune u mormnoimieHue (OTOHOB IMpH NEpeXoje aToMa € OIHOIrO
YPOBHS DHEPIMH Ha APYroil.

Bunel ciektpoB. CriekTp ypoBHEH 3HEpruu aToMa BoA0po/a.

CrioHTaHHOE M BBIHYKJEHHOE M3ITyueHue caera. Jlasep.

TexHuueckue yCcTpOHCTBa U  TEXHOJIOTMYECKHE TMPOILIECCHI: CHEKTPAJbHBIM  aHaIU3
(criekTpocKoI), 1a3ep, KBaHTOBbIM KOMIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopaa.

Habntoienne nuHelyaThIX ClIEKTPOB.

Y CTpoNCTBO 1 AeCTBHE CUETUYMKA HOHU3UPYIOIIMX YaCTHULL.

Onpenenenye JJIMHBI BOJIHBI JTa3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hal6mronenne nuHeyaToro crekTpa.

HccnenoBanue crnekTpa pa3peKEeHHOrO0 aTOMApHOTO BOJOPOAAa M M3MEPEHHME IOCTOSHHOM
PunGepra.

Tema 3. Duszuka amommno20 A0pa u 31eMeHMaPHbLIX YACHUY,.

Hyxnonnass monens sapa ['eiizenbepra—MBanenko. 3apsn siapa. MaccoBoe 4ucio siapa.
N3oTomsl.

PagnoakTtuBHOCTh. Anb(a-pacnaz. OIEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIyYEHHUE.



3aKkOH paguOaKTHBHOrO pacnaaa. PanumoakTuBHble wH30TONBI B npupone. CBolicTBa
MOHU3HPYIOLIEr0 U3JIy4eHUs. BiusHue paJinoakTUBHOCTH HA KUBBIE OPraHU3Mbl. ECTECTBEHHBIH
¢don mnydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl siapa.

SAnepusie peakuuu. [enenue u cunres saep. SAnepHsie peakropsl. [IpobieMsl yrpaBisieMoro
TEPMOSIICPHOIO CUHTE3a. DKOJOTMYECKHE ACTIEKThI Pa3BUTHUS AEPHOU SHEPTETUKHU.

Meroasl perucTpaly U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

@yH/1IaMEHTANIbHBIE B3aUMOJAECUCTBUSA. bapuoHbl, Me30HbI M JenToHsl. lIpencraBienue o
CrannaptHoit mojenu. KBapk-riirooHHas MOJIEIb aJpOHOB.

®uzuka 3a npeaenamu CtanaaptHod Moaenu. TémHas MaTepus U TEMHAs SHEPTHUs.

EnuncTBO (DM3nveckoit KapTHHBI MUPA.

TexHuueckue yCTpOMCTBA M TEXHOJOTMUYECKHE IPOLECCH: JTO3UMETpP, Kamepa BuibcoHa,
SAJICPHBIA PEAKTOpP, TEPMOSACPHBIN peakTop, aToMHast 00M0a, MarHUTHO-PE30HAHCHAs! TOMOTrpagusl.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKyMm.

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOIO (hOHA C UCIOJIL30BAHUEM JI03UMETpA.

N3yuenune nornomeHus: 6eTa-4yacTUIl ATFOMUHHUEM.

Pa3pen 8. DiieMeHTHI ACTPOHOMUH U ACTPOPU3MKH.

Oranel pa3BUTHS acTpoHOMHUHU. [IpukiagHOe U MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMHU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I 00BACHEHUS IPUPOJIbI KOCMUUYECKUX 0OBEKTOB.

Metoapl  acTpoHOMHUYECKUX HccienoBaHuil. COBpEMEHHbIE ONTHYECKHE TEJIECKOIBL,
paZMOTENeCKOIbI, BHEATMOC(EepHasi aCTPOHOMHUSI.

Bun 3Bé3nnoro Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, UX BUJUMOE ABH)KECHHUE.

Conneynas cucrtema.

Comnnne. Conneunas akTUBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CHEKTpalbHBIM KJIaCC — CBETUMOCTbY.
3BE3/1pI TJIABHOM IOCIIEOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUISl 3BE3[ IJIaBHOU
[OCJIeI0BAaTeNbHOCTH. BHyTpeHHee crpoenue 3BE34. COBpEMEHHbIE IPEJACTABICHUA O
MIPOUCXOXACHUHU U 3BoJoLnu CoslHLa U 3BE3/1. DTambl KU3HU 3BE3I.

Mnineunsiii [Iyte — Hama [Manaktuka. [lonoxenue n npmxenue Connua B 'anaktuke. Tumbl
rajJlakTuk. PaguoranakTuky n kBa3zapel. YEpHBIE IBIPHI B A/Ipax rajlakTHK.

Bcenennas. Pacummpenue Bceenennoil. 3akon Xa60ma. PasOeranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe uznydyeHue.

MacutabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnrie mpo6ieMbl aCTpOHOMUM.

Yuenuueckue naoniooenus.

Habmtonienus 3B€3qHOr0 Heba HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JUIsl OTIPE/IeNIEHUS TTOJIOKEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoyIapus U SpKue 3BE3bI.

Habmonenus B Teneckorn JIyHbl, TU1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Pu3nyecKuil MPaKTHKYM.

CrniocoObl u3MepeHHs (pU3MUYECKUX BEIMYMH C HCIOJb30BAHUEM AHAIOTOBBIX M LU(POBBIX
U3MEpPUTENIbHBIX NPUOOPOB U KOMIIBIOTEPHBIX JaTYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MepeHni puznyecknx BennuyuH. OleHKa TpaHylLl OrpeIHOCTEH.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHUM, UCCIEAOBAHUN 3aBUCUMOCTEH (DU3UYECKUX BEITUYHH,
IpOBEpKa NPEJIOKEHHBIX TUIOTe3 (BBIOOP M3 paboT, ONMUCAHHBIX B TEMATHYECKHUX paszzenax
«YYeHHUECKHUI IKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, MPAKTHUKYM)).

O0o0marmnee noBTopeHue.

O060061eHre U cucTeMaTH3alus CoIep KaHus pa3lienoB Kypca «MexaHukay, «MonekynspHas
buzuka © TepMOAMHAMHKAY, <«DIeKkTponuHamuka», «Komebanus u BoJHBIY, «OCHOBBI
CHEeHaIbHOM TEOpUH OTHOCUTENbHOCTH», «KBaHTOBas ¢u3ukay, «IJEMEHTHl aCTPOHOMHH U
acTpO(U3UKI.



Poinb ¢pu3uKy ¥ aCTpPOHOMHUH B SKOHOMHYECKOM, TEXHOJIOTHYECKON, COITUAIbHON M 3TUYECKON
cepax eATETbHOCTH YEI0BEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOH Hay4HOIl
KapTUHE MMpa, 3HAUEHUE OIUCATEJIbHOM, CHUCTEMATU3UPYIOLIEH, OOBIACHUTEIBHOU U
IPOrHOCTUYECKON (PyHKIMI (uzndyeckolt Teopuu, posb (U3NYECKOH Teopuu B (OPMHPOBAHUU
MPEJCTaBICHUN O (PU3UYECKON KapTHHE MHpPa, MECTO (PU3NYECKON KapTUHBI MUpa B 00OLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUMN O IIPUPOJIE.

Me:xnpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriayOnéHHoro ypoBHs B 11 kilacce ocywiecTBisieTcs ¢ y4ETOM
COZIep KaTEIbHBIX MEXIIPEIMETHBIX CBSI3€l ¢ KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, C6A3AHHbIE C UYUEHUEM MEMOO006 HAYYHO20 NO3HAHUA:
SBJICHHE, HAy4HbIH (akT, TUNOTe3a, (QHU3NYECKas BEIUYMHA, 3aKOH, TEeOopHs, HaOIIoIeHHe,
9KCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, U3MEPEHNE, NOTPEIIHOCTH U3MEPEHUMN, U3MEPUTEIbHbIE
puOopskI, UG POBast 1abOpaTOPHs.

Mamemamuka: pelieHHE CHUCTEMBbl ypaBHEHHMU. TpuroHoMeTpudeckue (PyHKIHH: CHHYC,
KOCHUHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO. BEKTOpEl M HX
MPOEKIIMK HA OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB. [IpOM3BOIHBIC 3IEMEHTAPHBIX ()YHKITHIA.
[Tpu3Haku nmo100us TPEYTrOIbHUKOB, ONpEAeICHHE TUIOMAAN IUNIOCKUX GUTyp 1 00bEMa Tell.

buonozua: snextpuueckue sIBIECHUS B )KUBOW MPUPOJE, KOJeOaTeNbHbIE BUKEHUS B KUBOU
IIPUPOZE, DSKOJOTMYECKHE PHUCKH IPU IPOU3BOJACTBE DIJIEKTPOIHEPTUH, IIEKTPOMArHUTHOE
3arpsiI3HEHUE OKPYKAIOLIEH Cpelpl, YJIbTpa3ByKoBas JUarHOCTMKAa B MEAMILIMHE, ONTUYECKUE
SBJICHUS B )KMBOW ITPUPOJIE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPHUCTAIUIMYECKAas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUS KPUCTAUIMUECKON PELIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpagpua: varnutHble mojoca 3€MIIM, 3aJI€KM MarHUTHBIX Py, (POTOChEMKA 3€MHOMN
IIOBEPXHOCTH, cercmorpad.

Texnonozua: NpUMEHEHHUE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOJBUTATEIb
SlkoOu, reHepaTop NEPEMEHHOro TOKa, WHAYKLMOHHAs IIeyb, JIMHUM O3JIEKTpolepesaad,
AJIEKTPOABHUTaTeNb, panap, paguoONpUEMHUK, TENeBH30p, aHTeHHa, Tenepon, CBY-meus,
yIABTPa3ByKOBasi JMArHOCTUKA B TEXHHUKE, IPOEKLUOHHBIM ammapar, BOJIOKOHHAas OITHKA,
COJIHEYHas OaTapesi, ClIyTHUKOBBIE PUEMHUKY, AJIEpHAsl SJHEPTeTHKA U SKOJIOTMYECKHUE aCTEeKThl €€
pa3BUTHS.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O IPEAMETA
«PU3UKA» (YTITYBJEHHBIU YPOBEHD)

JINYHOCTHBIE pPe3yJIbTaThbl

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS y4yeOHOro mnpeamera «®Du3HKa» JOKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIuXcs pPYyKOBOJCTBOBATbCS C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOE€XKJIEHUH,
COOTBETCTBYIOLIMX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIECTBA, PACIIMPEHUE KU3HEHHOTO
OMBITA U ONBITA JIEATEIBHOCTH B IPOILECCE peaTnu3alii OCHOBHBIX HAIIPaBJICHUN BOCIUTATEIbHOU
NEATEIbHOCTH, B TOM YHUCJIE B YACTH:

IPAXKAAHCKOI0 BOCIIMTAHUS:

o COPMHUPOBAHHOCTh TPAXKJAHCKOM MO3UIMKU  OOYyYAroOIIErocss Kak AaxkTHUBHOTO H
OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;

o TPUHATHE TPAAUIMOHHBIX OOIIEYENIOBEYECKMX T'YMaHMCTUYECKUX U JIEMOKpPATHUECKUX
IICHHOCTEI;

o TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpecax TPakKIaHCKOTO OOIEeCTBa,
y4acTBOBaTh B CAMOYIPaBIE€HUH B 00pa30BaTeIbHON OpraHU3alliy;



¢ YMEHHE B3aUMOJEHCTBOBaTh C COLMAJIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMU ¥ Ha3HAUCHUEM;

e TOTOBHOCTb K T'YMaHUTapPHOW U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPUHOTUYECKOT0 BOCIIUTAHUSA:

« Cc(OopMHUPOBAHHOCTH POCCUHCKON T'PAKTAHCKON HJICHTUYHOCTH, TATPHOTH3MA;

o LIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCHUICKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

+ c(opMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHS;

¢ CIOCOOHOCTH OILICHHBATh CUTYAIlMIO U MIPUHUMATh OCO3HAHHBIEC PEUICHHs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIBHOCTH YUEHOTO;

+ OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMUBOTO OYAYIIIEro.

3CTETHYECKOI0 BOCIIMTAHMSA:

e ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs CTETHUKY HAYYHOIO TBOPYECTBA, MPUCYIIETO
¢buznveckoit Hayke.

TPYAOBOI0 BOCIIUTAHMSA:

« HMHTEPEC K pa3IMyHbIM cepam MpodecCHOHATHHOMN AEATEIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ ¢u3MKOW W TEXHUKOH, YMEHHE COBepIIaThb OCO3HaHHBIA BbIOOp Oynymeit mnpodeccuun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIAHBI;

+ TOTOBHOCTh U CIHOCOOHOCTH K OOpa30BaHUIO U caMOOOpPa30BaHUIO B oOnacTh (pU3MKK Ha
MIPOTSKEHUM BCEH KU3HU.

JIKOJIOrHYEeCKOr0 BOCIIMTAHMSA:

o Cc(OpPMHUPOBAHHOCTH HKOJOTHYECKOW KYIbTYpHl, OCO3HAHHE TJO0ATBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeEM;

o IUIAHUPOBAHUE U OCYIIECTBJIEHUE ICUCTBUI B OKPYKAIOILIEH Cpeie HA OCHOBE 3HAHUS LIEJIEH
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

o DpACUIMPEHHE OIbITa JACSITEIBHOCTH JKOJOTMYECKOM HANpPaBJIEHHOCTH Ha OCHOBE
UMEIOILIUXCS 3HAHUN 10 (PU3HKeE.

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

« chOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3nuecKoil HayKu;

o OCO3HAHHE LIEHHOCTH HAy4YHOH JeSATeTbHOCTH, TOTOBHOCTh B IpoOLECCe M3yueHHs (DU3UKU
OCYILIECTBIISATh POEKTHYIO M UCCIIEI0BATENIbCKYIO NeATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

MeTanpe)]MeTHLIe Pe3yJdbTaThbl

IMo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE AeiCTBUS
ba3oBble JJornueckue AeMcTBUA:

e CaMOCTOSITENIHO (POPMYyJIUpPOBATh U aKTyaJU3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

e OIpPEIETATH LENH ACATEIbHOCTH, 3a1aBaTh MapaMETPhl U KPUTEPUU UX JOCTHUKEHUS;

 BBIIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPUBAEMbBIX (PHU3NYECKUX SBICHUSX;

e paspabaThIBaTh IJIAH PEHICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCSI MaTePUATBHBIX U
HEMAaTEPHUAIbHBIX PECYPCOB;

e BHOCUTH KOppeKTI/IBBI B JCATCIIBHOCTH, OII€CHHBATh COOTBCTCTBUE pe?)y.]'H)TaTOB OEIIAM,
OLICHHUBATh PUCKH NOCJIEACTBUN ESITENBHOCTH;

o KOODAMHHMPOBATb M BBHINOJHATH pabOTy B YCIOBHUSX pEaJbHOTO, BUPTYalIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

. paSBI/IBaTB eraTI/IBHOC MBIIIJICHUC HpI/I pemeHI/m JKN3HCHHBIX HpO6J’I€M.
ba3oBble uccieaoBarejbCkue AecTBYA.

e BJIAZACTH Hay‘IHOfI TepMI/IHOJ'IOFI/IeI\/II, KIIFOYEBBIMU TIIOHATHUSIMU U METOAAMHU (1)PI31/I‘I€CKOI71

HaYKH;



o BJAJIETh HABBIKAMHU Y4eOHO-HCCIIEOBATENLCKON U TPOEKTHOW NEATEIHbHOCTH B 00JACTH
(Gu3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY IOMCKY METOJOB pEIICHUs 3a/1ay
(U3HYECKOTO COepKAHUS, MPUMEHEHHUIO PA3IMIHBIX METO/I0B MTO3HAHMS;

e BJIAJCTh BUAAMHM JEATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHMS, €ro0 HHTEPIPETalH,
peoOpPa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX CHUTYAIUSX, B TOM YUCIIE MPH CO3JIaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3HKH;

¢ BBUIBIIATH IPUUYMHHO-CIIC/ICTBEHHBIC CBS3U U aKTYaJIU3UPOBATH 33/1ayy, BHIIBUTATh TUIIOTE3Y
€€ pelleHHs], HAXOJUTh apryMEHThI IS I0Ka3aTeIbCTBA CBOUX YTBEPKIACHUMN, 3a1aBaTh MapaMeTphbl
Y KpUTEPUU PEILICHUS,

e AHAJU3HMPOBATH ITOJIYYCHHBIE B XOJI€ PEIICHHS 3aJa4d PE3yJbTaThl, KPUTUUECKU OLICHUBATH
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

o CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 33J]aul B 00Pa30BATEIbHON JESATENLHOCTH, B TOM
qHcIe MPHU U3YYeHUH (PU3HKH;

+ JaBaTh OLICHKY HOBBIM CUTYAllUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

e yYMETh NEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUICCKYIO 00JIACTh )KU3HEACATCIHHOCTH;

¢ YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

 BBIJBUTATh HOBBIC UJICU, TTPEAJIaraTh OPUTHHAIBHBIC MTOAXO/IbI U PEIICHUS;

+ CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmeii:

+ BJAJIETh HABBIKAMH MONy4YeHUS HHPOpMAIMHK (DU3HUUECKOrO COACpKAHUS U3 HCTOYHUKOB
pPa3HBIX TWIIOB, CAMOCTOSTEIIbHO OCYIICCTBJISATH TOWUCK, aHalu3, CHUCTEMaTH3alui0 U
MHTEPIPETALNIO HHPOPMAIIMH Pa3IMYHbIX BUJOB U (DOPM MPEICTaBICHHUS;

o OIICHUBATHIOCTOBEPHOCTHUH(POPMALIUH;

+ UCHOJB30BaTh CPeJICTBA HH(DOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHHW3AIlMOHHBIX 3a7ad C COOJIIOJICHHEM TpeOOBaHMIA
SPrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, PecypcocOepeKeHHs, MPaBOBbIX M ATHUYECKHUX
HOPM, HOPM HH(POPMAITMIOHHOW 0€3011aCHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3NYECKOTO COEPIKAHUS B Pa3IMYHbIX (hopMaTax ¢ yuéToM Ha3HAuUCHUS
nHpOpMAMM ¥ TICJICBOM AayAWTOPHH, BHIOMpas ONTHMAILHYIO (GOpMYy TIPEICTABICHHUS H
BHU3yaJIU3alUH.

KoMmyHukaTUBHbIeyHUBEPCAIbHbIEYyUYeOHbIeeHCTBHS:

+ OCYIIECTBISTH OOIICHHE HA YPOKaxX (DU3UKHU M BO BHE-YPOUHOU JESATENbHOCTH;

e pacmo3HaBaTh MPEANOCHUTKH KOH(PIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHI;

e Pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3pPEHHS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

« TIOHMMATh U HCIOJb30BaTh MPEUMYIIIECTBA KOMaHTHOW U WHANBUAYAIbHON pabOTHI;

o BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX NIEUCTBHHM C y4€TOM OOIIMX HUHTEPECOB U
BO3MO’KHOCTEHN Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

o TPUHUMATH 1IN COBMECTHOM JESATEIBHOCTH, OPraHU30BBIBATH M KOOPJIAUHHUPOBATH
JNEUCTBUSA M0 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, paCIpeleATh POIU ¢ yYETOM MHEHUMN
YYaCTHUKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

+ OIICHUBATh KAUYECTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHHKA KOMaH/bI B OOIIHI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

o IpeayiaraTh HOBBIE MPOEKTHI, OIIEHUBATh HUJIEH C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

e OCYIIECTBIISATb TMO3UTUBHOE CTPATETUYECKOE IIOBEJIEHUE B PA3IUYHBIX CHUTYalMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHble yHUBepPcaJIbHbIE YUeOHbIE /1€iiCTBUSA

Camoopranuszaums:

® CAaMOCTOATEIBHO OCYIIECTBIATh MO3HABATENBLHYIO NEATENBHOCTh B 00NMACTH (U3UKH U
aACTPOHOMHUHU, BBISIBIIATH MTPOOJIEMBI, CTAaBUTH U (OPMYITUPOBATH COOCTBEHHBIC 331a4H;



® CaMOCTOSATENBHO COCTABJATH IUIAH PELICHUS PACUYETHBIX M KA4YECTBEHHBIX 3aad, IUIAH
BBITIOJTHEHUSI  MPAKTUYeCKOoW paboThl €  y4€TOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;

® 1aBaThOLICHKYHOBBIMCUTYAIIHSIM;

® pacHIMPATH PAMKHU Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX IIPEIIOUTEHHH;

e JleNaThb OCO3HAHHBINA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh 3a
peuieHue;

® OICHUBATHIPUOOPETEHHBIHOIIBIT;

e croco0CTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO IPYAULIUUA B 001aCTH (PU3UKH, TIOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHATbHBIMUHTEJICKT:

® J1aBaThb OILIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTH, OLECHHUBATH
COOTBETCTBHUE PE3YyJbTATOB LIEISAM;

® RBJIAJICTh HABBIKAMU IMO3HABATEIHHOU pedIECKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI U
MBICIIUTEIIbHBIX ITPOLECCOB, UX PE3YIBTATOB U OCHOBAHUI;

® CIOJIb30BaTh MPUEMBI pedIieKCUU IS OLICHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKEHHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH ce0sl, MOHMMAsi CBOM HEJOCTATKHU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

® IIpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOTPAMMBI MO (DH3HKE IS
YPOBHSI cpefHero oOmiero oOpa3oBaHUS y OOYYaIOIIMXCS COBEPUICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, TPEATIONIATAIONINH C(hOPMUPOBAHHOCTD:

® CaMOCO3HaHMS, BKIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE IMOIMOHATIBHOE COCTOSHUE,
BUJICTH HAMPABJICHUS PA3BUTHS COOCTBEHHOM SMOIMOHATBHON cdepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOpEryJMpOBaHUs, BKIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJEHHUE, CIIOCOOHOCTh aIalTHPOBATHCS K SMOIMOHAIBHBIM H3MCHCHHSIM U TPOSIBIISATH
rUOKOCTh, OBITH OTKPBITHIM HOBOMY;

® BHYTPEHHEH MOTHUBAIIMM, BKIIOYAIONIEH CTPEMJICHHE K JOCTHXKEHUIO LEJIU U YCIEXY,
ONTUMH3M, UHUI[MATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXO/ISI U3 CBOMX BO3MOXHOCTEW;

® OMIIATHH, BKIIOYAIOUIEH CMOCOOHOCTh MOHHUMATh AMOLMOHAIBHOE COCTOSIHHE JPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOIIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

® COIMAJIbHBIX HABBIKOB, BKIIOUAIOIIUX CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHHS C JPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

IIpenmeTrHbie pe3yJIbTaThI

K xonmy oOyuenus B 10 Knacce npeaMeTHbIE Pe3yabTaThl HA YIIIYOJIEHHOM YPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OO yUAIOIIUXCSI YMEHUI:

¢ TIOHMMATh POJb PU3UKU B SKOHOMHUYECKOM, TEXHOIOTHUECKOM, 3KOJIOTUYECKON, COLMaTbHON
U ATHYECKON cdepax IesITeNbHOCTH YENOBEKa, POJb M MECTO ()M3MKH B COBPEMEHHOW HAay4HOI
KapTUHE MHpa, 3HAYCHHE OINHCATEeIbHOW, CHUCTEMATHU3UPYIOMeH, OOBSICHUTEIBHOU W
nporHoctudeckoir (QyHkuuid (QuU3MUeckod TEOpUHM — MEXaHUKHU, MOJICKYISIpHOM (GU3UKH WU
TEPMOJUHAMUKH, POJb (pu3nueckoil Teopuu B (HOPMHUPOBAHHM MPEICTaBICHUNH O (QuU3MUecKon
KapTUHE MUPA;

e pasnuYaTh YCJIOBHS MPUMEHUMOCTH MOJENEeH (PU3WUEeCKHX TeN W TPOILECcCOB (SIBICHUN):
WHEpIHaIbHas CUCTeMa OTcYéra, aOCONIOTHO TBEPAOE TENo, MaTepuaiabHas  TOYKa,
PaBHOYCKOPEHHOE JBMKEHHE, CBOOOIHOE TajieHne, abCOMOTHO yrpyras Aedopmarusi, abCOTFOTHO
yIIpyroe W aOCONIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENU Tra3a, JKUAKOCTH U TBEPAOTO
(KpUCTAJUTMYECKOT0) TeNa, UeaTbHbIN ra3, TOYCUHBIN 3apsi/l, OTHOPOTHOE HIEKTPUUECKOE TI0JIE;



+ paznMuaTh yCIOBHUS (TPaHMIBI, 0OJACTH) MPUMEHHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATh
BceoOImMi XapakTep ()yHIAMEHTAIbHBIX 3aKOHOB M OIPaHMUYEHHOCTh MCIOJIb30BAaHMS YaCTHBIX
3aKOHOB;

e QAHAJIM3UPOBATHh U OOBACHATH MEXAaHMUYECKHE INPOLECCHl U SIBJIEHUS, MCIIOJIb3YSl OCHOBHBIE
MOJIOKEHUSI M 3aKOHbI MEXaHUKM (OTHOCHTEIBHOCTh MEXAaHHMYECKOTO MIBIKEHUS, (HOpMYIIbI
KMHEMaTUKM pPABHOYCKOPEHHOI'O JIBWXKEHHMsA, IpeoOpazoBaHus [anmunes [uii CKOPOCTH U
IepeMenieHus, 3aKOHbl HbIOTOHA, NPUHLUII OTHOCUTENIBHOCTU l'anmuiesi, 3aKOH BCEMUPHOIO
TATOTEHMS, 3aKOHBl COXPAHEHUS HUMIIYJIbCa U MEXaHWYECKOH SHEpruu, cBsi3b pabOThl CHIBI C
U3MEHEHHEM MEXAaHUYECKOM DOSHEpruu, YCIOBUS paBHOBECHsS TBEPLOIO Tena), IpPU ITOM
UCIIOJIb30BaTh MaTEMaTHUYECKOE BBIPAXKCHHE 3aKOHOB, YKa3blBaThb YCJIOBHS IPUMEHHMOCTH
(bu3nUecKrux 3aKOHOB: MpeoOpazoBaHmii [ anmies, BTOpoOro u TpeThero 3akoHOB Hbi0TOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON DHEPIUH, 3aKOHA BCEMUPHOI'O TATOTCHUS;

o AHAJIM3UPOBaTh U OOBACHATH TEIUIOBBIE IIPOLIECCHI W SIBIEHMSI, HUCIOJb3YS OCHOBHbBIE
nojoxkenuss MKT u 3akoHbl MOJEKYISIpHOW (U3MKM U TEpMOJUHAMUKU (CBSA3b JIABJICHUS
UJICAIbHOTO T'a3a CO CPEIHEW KMHETUYECKON DHEPIUeH TEIUIOBOIO JIBUKECHMS U KOHLIGHTpALMEn ero
MOJIEKYJI, CBfA3b TEMIIEPATypbl BEIIECTBA CO CPEAHEH KHHETUYECKOW HHEPrHUeH TEIIOBOIO
JBIKEHUs €ro 4acTHL, CBS3b JABJICHUsS HICAIBHOIO ra3a ¢ KOHLEHTpalued MOJIEKYJI M €ro
TeMIeparypoli, ypaBHeHue MenneneeBa—KilanelipoHa, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH
COXPAHEHHs DHHEPrud B TEIUIOBBIX IIpOllEccax), HPU STOM HCIOJIb30BAaTh MaTEeMaTHUYECKOe
BBIPAKECHHUE 3aKOHOB, YKa3bIBaTh YCIOBHs IPUMEHUMOCTH ypaBHeHus1 MenneneeBa—KianelipoHna;

¢ AHAIM3UPOBATH M OOBSCHITH AIIEKTPUUYECKHE SBJICHUS, HCIIONB3YsI OCHOBHBIC TTOJIOKEHUS U
3aKOHBl 3JEKTPOJMHAMUKM (3aKOH COXpaHEHHUs JJIEKTPUUYECKOro 3apsna, 3akoH KyioHa,
[IOTEHIMAIBHOCTh 3JIEKTPOCTATUYECKOTO I0JIs, MPHUHLMII CYNEPIO3ULHUNA AIEKTPUYECKUX II0JIEH,
IIPY 3TOM YKa3blBas YCJIOBUS IPUMEHMMOCTH 3aKkoHa KyioHa, a Takke NpPaKTUYECKU Ba)KHbIE
COOTHOILIEHMS: 3aKOoHbI OMa JUIsl yyacTKa LIENU M JJI1 3aMKHYTOM 3JIEKTPUYECKOM 1enu, 3aKOH
Jxoynsa—Jlenna, npasuia Kupxroga, 3akonsl @apazes A5 3JEKTPOIIN3a);

o ONUCHIBATh (U3WYECKHE TPOLECCHl W SBICHHS, WCIONB3Ys BEIWYHHBI: TEpeMEIIeHHE,
CKOPOCTb, YCKODEHME, HMIIYJIbC TEJla M CUCTEMBl T€Jl, CHJIA, MOMEHT CHJIbI, JaBJICHUE,
MOTEHLIMAJbHAsl DJHEPIus, KUHETUYECKash OHHEpPrusi, MEXaHWdecKas »>SHeprus, padoTa CHJIBL,
LIEHTPOCTPEMUTENBHOE YCKOPEHUE, CUJIA TSKECTH, CWJIA YIPYIOCTH, CWJIa TPEHUS, MOILHOCTD,
SHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€d BOIM3U €€ MOBEPXHOCTH, SHEPIHsl YIIPYroil aedopmanun
NPY>KUHBI, KOJMYECTBO TEIUIOTHI, Aa0OCOJIIOTHAs TemIepaTypa Teia, paboTa B TEPMOAMHAMUKE,
BHYTPEHHSIS 2HEPIUs HAEaIbHOTO OJIHOATOMHOrOrasa, paboTa HIeaJlbHOIO ra3za, OTHOCUTENIbHAs
BIQXHOCTh Bo3ayxa, KIIJ[ waeanpHOro TEIIOBOrO  JABHUraTelss; dJJIEKTPUUECKOE  IIOJIE,
HaIPsHKEHHOCTD AIEKTPUYECKOTO MOJIs, HAIPSKEHHOCTD I10JIS TOYEYHOTO 3aps/ia WK 3apsKEHHOTO
n1apa B BaKyyMe U B AMRJIEKTPUKE, IOTEHIMAI DJIEKTPOCTATUYECKOTO M10JIsI, PA3HOCTh ITOTEHLINAJIOB,
JJEKTPOJBIIKYIIAs CUJA, CWIA TOKA, HANPSDKEHHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTb
IJIOCKOTO KOHJAEHCATOpa, CONPOTUBIICHUE YYacTKa LENHU C IMOCIEAOBATEIbHBIM U MapajuIeIbHbIM
COCIMHEHHUEM PE3UCTOPOB, SJHEPTUS HIEKTPUUECKOTO NOJII KOHJIEHCATOPA;

o OOBACHATH OCOOCHHOCTH MpPOTEKaHWS (HU3UYECKUX SBICHUH: MEXaHWYeCKOe MIBHMKEHHE,
TEIUIOBOE JBM)KEHME 4YacTHI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OpOYHOBCKOE IBUKEHHE,
muddy3us, ucnapeHue, KUeHUe U KOHJIEHCAllus, IUIaBJICHHE M KPUCTAIN3alMsl, HallPaBJIeHHOCTb
TEIUIONEpelayl, JJIEKTpHU3alus TeJl, HKBUIOTCHIHMAIBHOCTb IIOBEPXHOCTH  3apsKEHHOTO
IIPOBOJIHMKA;

o TIPOBOJUTH HCCIEAOBAHUE 3aBHUCHMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JPYrol C
UCMOJb30BAHUEM MPSAMBIX M3MEPEHHMH, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh
pe3yNbTaThl TMOJTYYEHHONM 3aBHUCUMOCTH (U3NYECKHUX BEJIMYMH B BUAE TIpaQUKOB C YYETOM
aOCOJIOTHBIX MOTPEUTHOCTEH U3MEPEHUHl, JieaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIIE0BaHMS;

o TPOBOAUTH KOCBEHHBIE U3MEpPEHHs (PU3UYECKMX BEIMYUH, TIPU OTOM BBIOMpATH
ONTUMANIbHBIA METOJl HM3MEpPEHUs, OIICHWBATh AaOCOJIOTHBIE W OTHOCUTENbHBIE IOTPEIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHMUI;



o TPOBOAMTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON THMIIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTATIbHYI YCTAaHOBKY, aHAJIM3MPOBATh IMOIYYEHHBIE pPE3yJbTaThl U JeIaTh
BBIBOJ] O CTaTyCe MPEATI0KEHHON TUIIOTE3BI;

o coOmofaTh mIpaBuiIa O€30IIaCHOrO Tpyda IpH IPOBEICHUU MCCIEIOBAHUNH B paMKax
y4eOHOTO IKCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-UCCIIE0BATENILCKOM U IPOSKTHOH IS TETLHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyJOBAHNUS;

o+ pemaTth pacyETHBIC 3aJ1a4M C SBHO 33JaHHOM M HESBHO 33/1aHHON (PU3MUYECKON MOJIENBIO: Ha
OCHOBAHMHU aHaJIM3a YCJIOBUS OOOCHOBBIBaTh BbHIOOp (PU3MUECKOW MOAEIH, OTBEYAIOLICH
TpeOOBaHUAM 33/1a4H, IPUMEHSTH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIATHl (PU3UMYECKUX
TEOPHUI IpPU HMCIOJIb30BAaHUM MAaTeMaTHYECKUX METO/0B pEIleHUs 3ajad, MPOBOAUTH pacuéThl Ha
OCHOBAHUU MMEIOIIUXCS TaHHBIX, aHAIM3UPOBATh PE3YIbTAThl U KOPPEKTHPOBATH METO/IbI PEIICHUS
C y4€TOM IOJYyYEHHBIX PE3yJIbTaTOB;

o pemaTh KadeCTBEHHBIC 3a7aud, TpeOylolue NMPUMEHEHHs 3HAHUN M3 Pa3HBIX DPa3/eioB
Kypca (pU3MKH, a TaK)Ke MHTETrPalluy 3HaHUHM U3 JPYTruX MPeIMETOB €CTECTBEHHO-HAYYHOr0 IMKJIA!
BBICTPAWBaTh JIOTHUECKYIO IIETIOYKY pacCy)KIEHHH C OMOpoil Ha U3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SABICHMUS;

e+ WCIIONIb30BaTh TEOPETUYECKHUE 3HAHUS /IS OOBSCHEHUS OCHOBHBIX NPHUHIMIIOB PaOOTHI
M3MEPUTENBbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;

o TIPUBOJIUTH NMPHUMEPHI BKJIAZa POCCHUCKHUX W 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B pa3BUTHE
HayKH{, B 00bSCHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

¢ AHAJIM3UPOBATH W OLEHUBATH IOCIEICTBUS OBITOBOW M MPOHM3BOJICTBEHHOW NESATEIHHOCTH
YeJIOBEKa, CBSI3aHHOM C (M3MYECKMMHU IMPOLIECCAMM, C MO3MLIMN 3KOJIOrMyeckoil 0e30macHoCTH,
NPEJCTaBICHUN O PAIMOHAIBHOM IPHPOJIONOIB30BAaHIH, a TAaKKe PasyMHOM HCIOJIb30BAHUU
JOCTH)KEHUM HAyKU U TEXHOJIOIMM /IS JabHEHIIIEro pa3BUTHUS YEI0BEUYECKOr0 O0IECTBa;

o TPUMEHATH PA3IUYHBIE crOcOoObI paboThl ¢ MHpOpManHend (U3NIECKOTO COACPIKAHUS C
UCIOJb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOIMH, HpU 3TOM HCIOJIb30BATh
COBpPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTUH JIJIS TIOUCKA, TIepepabOTKH U MPEIbIBICHUS yIeOHON
U Hay4yHO-TIONYJSpHOM HMHPOpPMALUKU, CTPYKTYpUPOBaHMs U UHTEpHpeTanuud HHGOpMAIHH,
MOJTyYCHHOM M3 PAa3JIMYHBIX HCTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOTydaeMyro HH()OPMAIUIO
U OLEHMBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOLIMXCS 3HAHWM, TaK M Ha OCHOBE aHAJIM3a
HCTOYHUKA UH(OpMAIUY;

o TMpOSBIATH  OPraHU3allMOHHBIE M [IO3HABATENbHBIE  YMEHUS  CaMOCTOSITENLHOTO
nprOOpPETEHUsT HOBBIX 3HAHHI B MPOIECCE BBHITIOTHEHUS MPOSKTHBIX U YI€OHO-UCCIIET0BATEIBCKUX
palor;

« paboTaTh B rpymIie ¢ UCHOJHEHUEM Pa3UYHBIX COIMANBHBIX POJICH, TNIAHUPOBATh padoTy
IPYIIIBl, PAlMOHAIBHO DPACHpPENENsATh NESATEIbHOCTh B HECTAaHIAPTHBIX CUTYalUsX, aJeKBAaTHO
OLIEHUBATh BKJIAJ KaXKIO0TO U3 YIaCTHUKOB TPYIIIBI B PEHICHUE PACCMATPHBAEMOM MTPOOIIEMBI;

 TPOSIBIATH MOTUBALIMIO K Oynylei npodeccnoHanbHON AeITEeNbHOCTH O CHEIHATBHOCTIM
(hUBUKO-TEXHUUECKOTO MPODUIISL.

K xonny oOyuenust BI11 knacce npeamMeTHble pe3ysbTaThl Ha YIrayOIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD Yy O0YUAIOIIMXCSl YMEHUH:

o TIOHMMATh POJb (PU3UKHU B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM, COIMAIbHOM M ITHYECKOMN
cdepax IeATETLHOCTH UYEJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOM HayyHOW KapTHHE MUDA,
POJIb aCTPOHOMHUHU B MPAKTHUYECKOM N1€ATEIbHOCTH YeIOBeKa U JallbHEHIIIEM Hay4YHO-TEXHUYECKOM
Pa3BUTHH, 3HAYCHHUE OMMCATEIILHOW, CUCTEMaTU3UPYIOIEH, OOBSICHUTEIIBHOW U MPOTHOCTHYECKON
GyHKIUN (QU3NYecKo TEOpUU — 3JIEKTPOAMHAMUKH, CIEHUAIBHON TEOpPUH OTHOCUTEIIbHOCTH,
KBAaHTOBOM (PU3HMKH, POsib (U3NUECKOH TeoprH B (OPMHPOBAHUU IPEICTaBICHUH O (hu3NYecKOoi
KapTUHE MHUpa, MeCTO (M3MUECKON KapTHUHBI MHpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOJE;

o pa3iIUyaTh YCIOBUS NMPUMEHUMOCTU Mojeneld (U3MUECKUX Teld U MPOIECCOB (SBJICHUN):
OJHOPOJHOE DJIEKTPUYECKOe W OJHOPOJHOE MArHUTHOE IIOJIsi, TapMOHMYECKHE KoyiebaHus,



MAaTeMaTUYECKUN MAsTHUK, UICAIbHBIN IPY>KUHHBIA MasTHUK, TADMOHUYECKUE BOJIHBI, UIECAJIbHBIN
KojeOaTeNbHbI KOHTYp, TOHKas JMH3a, MOJEJel aToMa, aTOMHOIO siipa W KBAaHTOBOW MOJENTU
CBETA;

o DpaznuyaTh ycHnoBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB, TTOHUMATh
BceoOmmii xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHMYEHHOCTH HCIIOJIB30BAHMSI YaCTHBIX
3aKOHOB;

o AQHANM3HWPOBATH M OOBSICHITH OSJICKTPOMATHHUTHBIC TPOIECCHl M SBJICHHS, HWCIOIbB3YS
OCHOBHBIE€ TOJIOXKEHUS W 3aKOHBI AJIEKTPOJAUHAMUKH U CHELHMAIbHOW TEOPUU OTHOCHUTEIHHOCTHU
(3aKOH  COXpaHEHUs JJEKTPUYECKOTro 3apsija, cuia Awmmnepa, cwia JlopeHna, 3akoH
3JIEKTPOMArHUTHON WHAYKUUM, mpaBwio Jlenma, cBsa3p OJC caMOMHIAYKIMH B DJIEMEHTE
AIEKTPUUYECKON IENU CO CKOPOCTHIO M3MEHEHHMsSI CHJIbI TOKA, MOCTYJaThl CIECHHAIBHOW TEOPHUH
OTHOCHUTEJILHOCTH DUHINTEHHA);

o AQHAIM3HWPOBATH M OOBSCHATH KBAHTOBBIC IMPOIECCHI W SIBICHUS, HCIONB3YS IOJIOXKCHUS
KBaHTOBOH (u3uku (ypaBHeHHE DWHIITEHHA s GoTodddekrra, MEepBhIi U BTOPOM IMOCTYJIATHI
Bopa, npuHIun cooTHomeHUs HeonpeaenéHHocTei I eizendepra, 3aKOHBI COXpaHEHHSI 3aPsII0OBOTO
1 MacCOBOT'O YHCEJI U SHEPTUU B SACPHBIX PEAKIMSIX, 3aKOH PaJUOAKTUBHOIO pacaja);

« OIHKCHIBATH (PU3UYECKHE MPOIECCHl W SBJICHHS, WCIONB3YS BEIWYMHBL HANPSHKEHHOCTH
ANEKTPUYECKOTO TOJISI, TOTEHUHANT JJIEKTPOCTATUYECKOTO TMOJsI, Pa3HOCTh MOTEHIIHAJIOB,
AJIEKTPOJIBIKYIIAs CHJIA, WHIYKIMS MArHUTHOTO TIOJIsi, MarHUTHBIA TIOTOK, cuja Awmrmepa,
WHIYKTUBHOCTbH, JIEKTPOABIDKYIAS CHUJIa CAMOUHIYKIIUU, SHEPTUsl MATHUTHOTO TOJISl MPOBOIHUKA
C TOKOM, PEIATUBUCTCKUM HMMIIYJIbC, TOJIHAS JIHEPTUs, SHEPIrHs IMOKOS CBOOOIHON YaCTHIIBI,
SHEPTHUs U UMITYJIbC (POTOHA, MACCOBOE UMCIIO U 3apsia Sapa, YHEPTHsl CBSI3U SAApa;

« OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (GU3NICCKUX SBICHHIA: JICKTPOMArHUTHAS WHIYKIIHS,
CaMOUHJIYKIIUS, pe30HaHC, MHTephEepeHlns BOJH, AU(paKIus, AUCIEPCHs, MOJHOE BHYTpEHHEE
oTpaxkeHue, (orodnexrpudeckuii dpdext (porodrdpdekr), anpdpa- u Oera-pacnaabl saep, ramMma-
U3Iy4yeHue saep, puandeckre NPUHIMIBI CIEKTPAIbLHOTO aHaiu3a 1 paboThl 1a3epa;

e ONpENENsATh HaNpaBlI€HHWE WHIYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

e CTpPOUTH U300paKEHHUE, CO3/IaBAEMOE TUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U PacCUNTHIBATH
€ro XapaKkTepUCTUKH;

e TIPUMEHATH OCHOBOIOJIATAIONINE ACTPOHOMUYECKUE TTOHATHS, TEOPUH M 3aKOHBI JIJIs1 aHATTN3a
U O0BsICHEHHUS (PU3MUYECKUX MPOLIECCOB, MPOUCXOISIIMX B 3BE3JaX, B 3BE3THBIX CHUCTEMaX, B
MEXTaJIaKTHYECKOM Cpefie; MBUKEeHUsSI HEOECHBIX TeJl, DBOJIIOINY 3BE3/] U BeenenHoit;

« TIPOBOAMUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BETUYHH C UCIIOJIb30BAHUEM MPSIMBIX
W3MEPEHHUH, TPH ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpPOBATH pPe3yJabTaThl MOJIYYCHHOM
3aBUCHUMOCTH (DM3MUYECKUX BEIHYMH B BUAE TPaPUKOB C y4€TOM aOCONIOTHBIX MOTPEUTHOCTEH
W3MEPEHHH, JIeTIaTh BBIBOJIBI IO pe3yiIbTaTaM UCCIIET0BAHMS;

o TIPOBOAWTH KOCBEHHBIE U3MEpEeHHs (PHU3UYECKUX BEIUYMH, TPU DITOM BBIOUPATH
ONTUMAJIBHBIA METOJ] U3MEPEHHUsI, OIEHUBATh AaOCOJIOTHBIE W OTHOCHUTEIBHBIE MOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

e TIPOBOJIUTH OMBITHI IO MPOBEPKE MPEAJIONKEHHOM TUIOTE3bl: TUIAHUPOBATH SKCIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHaJIM3UPOBATh MOJyYEHHBbIE Pe3yNbTaThl U JAeNaTh
BBIBOJ] O CTaTyCe MPE/I0)KEHHON THUIIOTE3HI,

¢ ONUCHIBATH METO/IbI MOJYYEHHS] HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

o CcOOmMOMaTh TpaBwiIa O€30MAaCHOTO Tpy/Aa MPU MPOBEACHUU HCCICIOBAHMM B paMKax
y4e0OHOT0 SKCIIEPUMEHTA, TPAKTUKYMA U YUeOHO-HUCCIEeIOBATEIbCKON U TIPOSKTHOM e TEIILHOCTH C
WCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPaTOPHOTO 00OPYIOBAHMUS;

o pemaTh pacu€THBIC 3a/1a4M C SBHO 33JJaHHOW M HESIBHO 33JaHHOHN (DU3MUECKOIl MOJIebIO: Ha
OCHOBAHWH aHAJIM3a yCIOBUS BHIOMpaTh (GU3MUECKUE MOJIENH, OTBEYAroNMe TpeOOBaHUIM 3aJ1auH,
MPUMEHITh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYyJaThl (PU3UYECKHX TEOpUll Mpu
WCIIOIb30BAaHUM MATEMaTHYECKUX METOJOB PEIICHHS 3ajad, MPOBOJAWTHh PAcu€Thl Ha OCHOBAHUH



UMEIOIINXCS JaHHBIX, aHAIM3UPOBATh PE3yJIbTaThl U KOPPEKTHPOBATH METO/bI PEIICHUS C YUETOM
MOJTYYEHHBIX Pe3yIbTaTOB;

o pemaTh KadecTBEHHBIC 3aJaud, TpeOyrolue MPUMEHEHHsS 3HAHUU M3 Pa3HBIX pa3/iesioB
Kypca (H3MKH, a TaK)Ke WHTETPAllMU 3HAHUN U3 JPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA:
BBICTPaMBaTh JIOTHYECKYIO IIETMIOYKY pAcCY)KIEHHH C OmoOpoil Ha M3Yy4YEeHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NUYECKHE SIBICHHUS;

¢ HCIIONIb30BaTh TEOPETUYECKUE 3HAHMA /IS OOBSCHEHHS OCHOBHBIX TNPHHIUIIOB PAaOOTHI
MU3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUYECKHX IPOIIECCOB;

o TIPUBOJIUTH NMPHUMEPHI BKJIAZa POCCHUCKUX U 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, B O0BSCHEHHUE MTPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

¢ AHAJIM3UPOBATH W OLIEHUBATH IOCIEACTBUS OBITOBOW M MPOHM3BOJACTBEHHOW NESATEIHLHOCTH
YeJIOBEeKa, CBS3aHHOW C (M3MUECKMMHU IPOIECCaMH, C TO3UIMH SKOJOTMYECKOH Oe30I1acHOCTH,
NPEJCTaBICHUNA O PAIMOHAIBHOM IPHPOJIONOIB30BAaHIH, a TAaKKe PasyMHOM HCIOJIb30BAHUU
TOCTHKEHUH HAYKU ¥ TEXHOJIOTHH JJIS TAbHEHUIIIEro pa3BUTHS YEI0OBEYECKOTO O0IIECTBa;

o TPUMEHATH PA3IU4HbIE cHOcOoObl padoThl ¢ MHpOpManMend (U3NIECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTWH, IPHU 3TOM HCIOJIb30BaTh
COBpEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOMCKA, IepepabOTKH 1 MPEAbIABICHHUS YUeOHOI
U HAYYHO-TIOMYJSIPHOM HMH(MOpPMALUK, CTPYKTYpHUPOBAaHUS M HMHTEpHpETali HH(GOPMALH,
MOJTyYCHHOM M3 Pa3JIMYHBIX HCTOUYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIy4aeMYI0 HHPOPMALIUIO
U OIICHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaKk M Ha OCHOBE aHaIW3a
MCTOYHHKA HH(POPMALINY;

o TMPOSBIATH  OpPraHU3AllMOHHBIE W  TIO3HABATEIIFHBIE  YMEHHS  CaMOCTOSTEIHEHOTO
prOOpPETEHUsT HOBBIX 3HAHHI B MPOLIECCE BBHIMOJHEHHS MPOCKTHBIX U Y4eOHO-MCCIET0BATEIBCKUX
pabor;

« paboTarh B rpymie ¢ UCHOJHEHUEM Pa3IMUYHBIX COIHAIBHBIX POJICH, MIIAHUPOBATH PabOTy
IPYNIBI, PAlMOHAJIBHO DACIpENeNsiTh AEATENbHOCTh B HECTAaHJAPTHBIX CUTYalUsX, aIeKBaTHO
OLIEHUBATh BKJIAJ KaXKI0TO U3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PACCMATPHUBAEMO MPOOIIEMBL;

+ TPOSIBISATH MOTHBALMIO K Oyayleil mpodeccnoHanbHON NEeSITeNbHOCTH 110 CIIEHAIbHOCTM
(DU3HKO-TEXHUYECKOTO MPOUIISL.

I1l. TEMATHYECKOE IINTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA YACOB,
OTBOJIUMBbIX HA OCBOEHME KAXKJI01 TEMbBI YYEBHOI'O IPEJIMETA
«PU3UKA» (YTITYBJEHHBIU YPOBEHD)

10 kaacc
Ne HanmeHoBaHMe pa3jeioB U TeM Koxa-Bo DJIeKTpOoHHbIe (HM(ppoBbIE)
n/n MPOrpaMMblI 4acoB oOpa3oBaTe/IbHBIE Pecypchl
Paznen 1.HAYUHBINH METO/I TIO3HAHUSA IMPUPOABI
11 ‘ Hay4Hblil MeTOJ1 MO3HAHUSI TPUPOJIBI 6 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 6
Paznea 2.MEXAHUKA
21  Kmnemarnxa 11 | https://m.edsoo.ru/741bf72
2.2  Jlunamwuka 10 https://m.edsoo.ru/7f41bf72
2.3 CraTrka TBEPIOTO TEa 5 https://m.edsoo.ru/7f41bf72
2.4 3aKOHBI COXPAHEHUS B MEXaHUKE 10 https://m.edsoo.ru/7f41bf72
Hroro mopazueny 36
Paznea 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJ/JIMHAMHNKA
3.1 Ocroser MOJICKYJIAPHO-KHHETHYCCKOH 16 https://m.edsoo.ru/7f41bf72
TECOPHH
3.2 TepmoauHaMuKka. TerIoBbIe MATUHBI 20 https://m.edsoo.ru/7f41bf72
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Al"pel"aTHBIe COCTOSIHHUA BCIIIECTBA.

33 14 https://m.edsoo.ru/7f41bf72
®da30Bble NIEPEXOBI

Hroro mo pazneny 50

Paznen 4.9JIEKTPOAUHAMUKA

4.1  DIeKTpuYecKoe Imoiie 24 https://m.edsoo.ru/7f41bf72

4.2 [ToCTOSIHHBIH 3NEKTPHUECKUN TOK 24 https://m.edsoo.ru/7f41bf72

4.3  Toku B pa3IUYHBIX Cpeaax 6 https://m.edsoo.ru/7f41bf72

Hroro mo pazaeny 54

Paznea 5.0PM3NYECKHN IPAKTUKYM

51  ®usnyeCcKuil MPaKTHKYM 16 https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 16

PesepBHOE Bpems 8

O01mee KOJIMYECTBO YaCOB 110 IPpOorpamMme 170
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