Pabouasi nporpamma yue6Horo npeamera «®u3uka

Ha YPOBHe CpeJHero o0uero 00pa3oBaHus
(Yrury0J1€éHHBIH YPOBEHb)

1. Conep:xxanue o0yyenust
10 KJTACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NPUPO/BI.

®dusuka — pyHIaMeHTalbHas HayKa o pupojae. HayuHslilt MeTos mo3HaHus U
METO/Ibl UCCIIEIOBAaHUS (U3NUECKUX SBJICHUH.

DKCIepUMEHT U TeOpus B Ipoliecce No3HaHus npupoasl. Habmoaenue u
AKCIIEPUMEHT B (PU3HUKE.

Cnoco0Obl m3MepeHusi (U3MYECKUX BEIMYMH (AHAJIOTOBbIE W LU(DPOBBIE
M3MEPUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHM  (Qu3nyeckux BeaUMYMH  (aOCONOTHAsT U
OTHOCHTEIIbHASA).

MopenupoBanue (pU3NYECKUX SBJICHUA M MPOLIECCOB (MaTepuaabHas TOYKA,
abCONIOTHO TBEPAOE TENO, HACANbHAs XUAKOCTb, WJCAIbHBIN Ta3, TOYEUHBIH
3apsin). I'unoresa. ®U3nyeckuil 3aKOH, TPAHUIIBI €0 TPUMEHUMOCTH. Pu3nuecKas
TEOpHs.

Pons m mecTto Qu3MKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOM AESITEIBHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPaAKMuUKyMm.

N3mepeHure cuiibl TOKAa W HaNpsSHKEHUs B LENM TNOCTOSHHOIO TOKa MpHU
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ U(poBoOH J1aboparopueit nmo ¢usuke. [Ipumepbl n3mMepeHus
(u3nYecKuX BETUUHUH IPU MOMOLIN KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBuxeHrue. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3aJa4l MEXaHUKH.

Paanyc-BekTop MarepuasbHOM TOYKHM, €r0 MPOCKUUH HA OCHU CHUCTEMBI
KoopauHar. Tpaekropusi.

ITepemenienue, CKOpocTh (CpedHss CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHUE MaTE€pUaJIbHOW TOYKH, MX NPOCKLUHWH HA OCH CHUCTEMBbI KOOPAMUHAT.
CrioxeHune nepeMenieHui 1 CJI0)KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHHE. 3aBUCUMOCTD
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS U MYTU MAaTEPUAIbHON TOYKH OT BPEMEHHU U UX
rpaduku.

CBoOonHOe maneHue. YckopeHue cBOOOAHOro mnajeHus. JIBukeHue Tena,



OpOILIEHHOTO TMOJ YIJIOM K TOPH30HTY. 3aBHCHUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEepUATIbHON TOYKH OT BPEMEHU U UX IPpaPUKU.

KpuBonuneitnoe  aBuxkeHue. [[BkeHHME  MaTEpUaIbHOM TOYKH MO
OKPY>KHOCTH. YTJOBas W JIMHEWHAs CKOpocTh. llepwom m wactora obparieHus.
LlenTpocTpeMuTenpHOE (HOPMAJIBHOE), KacaTeabHOE (TaHI€HIMAIBHOE) U MOJHOE
YCKOPEHNE MAaTEPUAIBHON TOYKH.

TexHuyeckre yCTPONCTBA U TEXHOJOTMYECKHE MPOLECCHI: CIHUIOMETP,
IBW)KCHUE CHApSAOB, LEMHbIE, MIECTEPEHYATBIE M PEMEHHBIE IEpeayH,
CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu.

Mopenb cucTeMbl OTCYETA, WIUTFOCTPAIUS KMHEMATUYECKHX XapaKTePUCTUK
JBH>KCHUSL.

CnocoObl HcclieIOBaHUs IBKEHUIA.

NtrocTpanys npeleabHoro Nepexoia U N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanne ABMKEHUN C UCTIOJIb30BAaHUEM MEXAHU3MOB.

[TaneHue Ten B BO3IyX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPHU30HTY U
TOPU30HTAIBHO.

HamnpaBnenue ckopocTy U IBH>KEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTell, TPAeKTOPHUM, CKOPOCTEN IBUIKEHHSI OJHOTO U TOTO K€
T€Ja B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

N3yueHne HEpaBHOMEPHOTO JIBMXKECHMS C LIEJIBIO ONPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHs MpU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM ABUKEHUHU
110 HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH MTYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJIcHUsA (peKOMEHI0BaHO
HCIIOJIb30BaHKEe U(POBOI JTabOpaTOpHM ).

N3yuenne pABWKEHHS Tena, OpOIIEHHOro Topu3oHTaimbHO. [IpoBepka
TUINIOTE3bl O MPSIMOM MPONOPLUOHAIBHOM 3aBUCHUMOCTH MEXKIY AAJIbHOCTBIO
IIOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TENA.

W3yuyenue [BMXKEHHSI Tela MO OKPYXKHOCTH C IOCTOSHHOM IO MOIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpUOaa OOpAIIeHUs] KOHUYECKOTO MasTHHKA
OT €r0 apaMeTpOB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH Hrprotona. MuepuumaneHble cucremsl orcuéra. [IpmHmmn
oTHocuTenbHOCTH ["anmunes. HeuHepuuanbHbie CUCTEMBI OTCuéra (OmpeneseHue,
IPUMEPHI).



Macca tena. Cuna. [IpuHUIuUI cynepro3uiuy Cull.

Bropoii 3akon HeroTOHA 11711 MaTepuaaibHON TOYKHU.

Tperuit 3akoH Hpr0TOHA [T MaTEpUAIIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MacCBhl.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHUSI CBOOOJHOTO MAJECHUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO TUIAHETHI W OT Treorpapuueckod MUpOTHL. J[BHKeHHE
HEOECHBIX TeJl U MX CIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tema, aBuxkymierocst c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHS CKOJIbKEHHS U CUJIa TPEHUS
nokosi. Koadduuuent tpenus. Cuna CONpPOTHBICHHMS NpPH JIBIXKEHHHM Tejla B
AKUJAKOCTH WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUYKEHHUS.

Hasnenue. ['mapocratnueckoe gapienue. Cuna Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHYECKUE TMPOLIECCHL: MOAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBrKeHUs Tell B MHEPLHAIBHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCYETA.

[IpyuHLIMIT OTHOCUTEIBHOCTH.

Kadenue nByX LMJIMHIPOB WA MIAPOB PA3HOM MACChI C OJJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUATIBLHON CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHCTBYIONIEH  MPWIOKEHHBIX K Tely CHUI C
IPOU3BEIECHUEM MACCHI T€Ja HAa €ro YCKOPEHHUE B MHEPLUUAIBHON CHUCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOIINX B PE3yJbTaTE B3AUMOJICHCTBUS TEI.

N3mepenune mace 1o B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U MaICHHH.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJT TPEHUS MTOKOS, KAUYEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOMN
MJIOCKOCTH.

[IpoBepka TUMOTE3Bl O HE3aBUCUMOCTH BPEMEHH JIBIKCHHsI OpycKa IO
HAKJIOHHOM IMJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €r0 MacChl.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE H
PE3MHOBOM 00pa3siie, OT uX JepopmMaliuu.

N3ydenune NBUKEHUSI CUCTEMBI TEN, CBA3AHHBIX HUTHIO, IEPEKUHYTON 4Yepes
NErKui OJIOK.

N3mepenue ko3 duiiventa TpeHHs! MO BETUYHMHE YIIIOBOTO Kod(dduineHTta
3aBucuMocTH Fip(N).

WccnegoBanue NBUKEHUS OpycKa 1O HAKJIOHHOM TUIOCKOCTH C MEPEMEHHBIM



KO2(pPUIIUEHTOM TpEHUSI.
W3ydenne qBMKCHHS Tpy3a Ha BaITy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomoTHO TBEpHOe Temno. llocTtymarenpbHOe W BpamaTeIbHOE JABUKCHUE
TBEpAOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamleHus. [lnedo cuiel.
CrnoxxeHue Chl, IPWIOKEHHBIX K TBEPAOMY Telly. LIeHTp Tshxectu Tena.

VY ciioBust paBHOBECHS TBEPIOTO TeEA.

YcToltunBoe, HEyCTOMUMBOE, O€3pa3IMuHOE paBHOBECHE.

TexHuyeckrue yCTpOWCTBA W TEXHOJOTWYECKHE IPOLECCH: KPOHILUTEWH,
CTPOMTENBHBIM KPaH, PEIIETYATHIE KOHCTPYKIUU.

Jlemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomal, RPAKMUKYM.

UccnegoBanne ycinoBHil paBHOBECHS TBEPAOTO TeEla, HMEIOIIETO OCh
BpAILICHHUS.

KoHcTpyrnpoBaHue KpOHIITEMHOB U PACUET CUJI YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOIIETO IIJIOMIAIb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbee MaTepranbHOM TOUKH, CUCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

NMmyiibe critbl 1 U3MEHEHUE UMITYJIbCA Tella.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE OBIDKEHHE.

MoMeHT uMmITynbCca MaTepHAIBHOW TOUYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX MOJIAX.

PaGoTta cunpl Ha MajlloM M Ha KOHEYHOM InepemeleHud. I 'paduueckoe
npeacTaBieHue paboThl CUITBI.

MOUIIHOCTB CUIIBL.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU DJHEPTUU MAaTEPUATIbHON TOUYKMU.

[loTeHuManbHBIE W HENMOTEHUHAIbHBbIE CWIbL. [lOTeHIManbHAs SHEPrus.
[ToTennmanbHas 3Heprusi ynpyro ne@opMupoBaHHOUW NpykuHbl. [loTeHnnanbHas
DHEprus Tena B OJHOPOJHOM IpaBUTALMOHHOM Imose. lloreHumanbHas sHeprus
Tela B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO I1apa (BHyTpH U BHeE miapa). Bropas
KOCMHMYECKast CKOPOCTh. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBsi3b paOOThl HENOTEHLMAIBHBIX CHJ C H3MEHEHHEM MEXaHUYEeCKOU
DHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOW DHEPI M.

Yrpyrue u Heylpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHy/IM U MACAIBHOM JKMIKOCTH KaK CIEICTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKON YHEPIUU.



TexHnuecKre yCTpONCTBAa MU TEXHOJIOTMYECKUE MPOLIECCHL: JIBHKEHHUE PAKET,
BOAOMET, KONEpP, MPYXKUHHBIM MHCTOJET, THUPOCKOI, (GUTYpHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOITHOCTY CUJIBI.

H3MeHeHre 3Hepruu Tela Mpy COBEPIICHUN PaOOTHI.

B3anmHbIe npeBpallieHusi KHHETUYECKON U TOTEHIMAIIbHOM SHEPTUNA TTPU
JEHUCTBUN Ha TEJO CUJIbI TSYKECTU U CUJIBI YIPYTOCTH.

CoxpaHeHHe S3HEPTUuU IpU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npAKMUKYM.

N3mepenne umiynbca Tejia o TOpMO3HOMY MYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJENH JIEKTPOMOOWIIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA TeJa C UMITYJIbCOM CHUJIBIL.

HccnenoBanue coxpaHeHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepenre KNHETUYECKON SJHEPTUU TEJA [0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLUAIbHONW YHEPTUH MPYKUHBI C paOOTOM CHIIBI
TPEHHUSI.

Omnpenenenre padbOThl CUJIBI TPEHUS MPU ABMKEHUU Tela MO HAKIOHHON
IJIOCKOCTH.

Paznen 3. MoJjiekyJsipHasi puznka ¥ TepMOIUHAMHUKA.

Tema 1. Ocnogvl MoneKynaApHO-KUHEMU4UECKoll meopuu.

OcHOBHBIE TOJIOKEHUS MOJEKyJsApHO-KuHeTndecko teopun (MKT), nx
onbITHOE o0OocHOBaHue. Juddysua. bpoyHOBckoe ABMKEHHE. XapakTep
JIBWKEHUS M B3aUMOJEWCTBHUS 4YacTUL BellecTBa. MoJenu CTpPOEHHs Ta30B,
KHUJIKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE 3THUX
Mojaenei. Macca u  pa3mepbl MoJiekysl (aromoB). KonnuecTBO BellecTBa.
[ToctostnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. [llkana
temneparyp Llenscus.

Mopaenb uaealbHOTO Ta3a B MOJEKYISPHO-KMHETHUYECKOM TEOpUU: YaCTHIIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3aUMOJICHCTBYIOT JAPYT C IPYTrOM.

l'azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Kimaneiipona. AoGcomtoTHas
Temrneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M30mpoiiecchl B
UJCAIBHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
Ipe/iCTaBlIEHHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, U300apa.



CBsi3p  MeXIy [JaBJIEGHHEM W  CPEIHEM  KUHETUYECKOM  SHepruei
MOCTYIATEIBLHOTO TEIJIOBOTO JBMKEHUS MOJIEKYJ HJI€aIbHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYIISIPHO-KMHETUUECKON TEOPUH HJI€aIbHOTO Ta3a).

CBs13b a0CONIOTHOM TeMnepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KHHETUYECKOW SHEPrUe MOCTYyNaTEIbHOIO TEMIOBOTO IBUKEHUS €€ YACTHIL.

TexHn4eckne YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoJyYeHne HaHOMAaTEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BEILIECTBA.

Mopenb 6pOyHOBCKOTO JABUKCHHUS.

Bunieopoinuk ¢ 3anuchbio peanbHOro OpOyHOBCKOTO JIBUKECHHUS.

Hubdy3ust sKUIKOCTEH.

Mopens onbita LTepHa.

[IpuTskeHne MONEKYI.

Mopenu KpUCTaIINYECKUX PELIETOK.

Hab6utoienue u ucciejoBaHue u30IpoIEeCcCOB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padbomaol, NPAKMUKYM.

HccnenoBanne 1mponecca yCTAHOBICHHMS TEIUIOBOTO PAaBHOBECHUS IIpU
TEIJI000MEHE MEXKTy TOpsTYEit U XOJIOJHOM BOJOM.

N3yuyeHne H30TEPMUYECKOrO Mpouecca (PEKOMEHJOBAHO MCIOJIb30BAHUE
uudpoBoii 1adbopaTopun).

N3ydyeHnne n30XopHOTO Mporecca.

N3yuenue n3obapHoro npouecca.

IIpoBepka ypaBHEHHSI COCTOSIHHSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunsl.

Tepmonnnamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBHM ISt
TEPMOJMHAMHYECKON CUCTEMBI. BHEIIHNE M BHYTpeHHHE NapaMeTpshl. [lapameTpsl
TEPMOJNHAMHYECKON CUCTEMBI KAK CPEAHUE 3HAYEHHS BEJIMYMH, ONUCHIBAFOIINX
€€ COCTOsIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauvano TepmoanHamuku. (CaMONpoHu3BOIbHAS — peslaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogenp uIeaIbHOTO Tra3a B TEPMOJAUHAMHUKE — CHUCTEMA YPaBHCHMWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaXK€HHUE JJIsi BHYTPEHHEW JHEPIUU.
VYcnoBrs MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLUEHTPALMs YaCTHIL], BEICOKHE
TeMIlepaTypbl. BelpaxeHue il BHYyTPEHHEN SHEPTUM OAHOATOMHOTO HAECAIBHOIO
rasa.

KBa3ucrarnueckue 1 HeCTaTU4ECKUE MTPOLIECCHI.

OnemeHTtapHas paboTa B TepMoauHamuKke. Boraucnenue paboTsl 1o rpaduky
npoiecca Ha pV-nuarpaMmme.



Teronepenaua  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  DHEPruu
TePMOJMHAMMUECKON  cucTeMbl 0e3  coBepiieHus paboTel. KoHBekus,
TETUIONPOBOIHOCTh, U3JTyUYCHHE.

KomnyectBo Temmotel. Temno€éMKoCcTh Tena. YelbHas MW MOJISIpHas
TEIUIOEMKOCTH BEIIECTBAa. YpaBHeHHe Maiiepa. YaenpHas TEIUIOTa CrOpaHMs
TormBa. Pacuér KkoiauuecTBa TEIUIOTHI mNpH  Temuionepenade. I[lonstue 06
aauabaTHOM IIpoIlecce.

ITepBbIii 3akOH TepMOAMHAMHMKU. BHyTpeHHsAss »sHeprus. KoauuecTtBo
TEIUIOTBI W paboTa Kak MEpbhl W3MEHEHUsS  BHYTPEHHEH  OSHEPIHH
TEPMOJIMHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMUKHM U1 PABHOBECHBIX IPOLECCOB: Yepe3
3aJIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IMPOXOJIUT
eMHCTBEHHAas afinabara. AOCOIOTHAs TeMIepaTypa.

BTropoii 3ak0OH TEpPMOJMHAMUKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeaaTh TEIIOTY OT 0oJjiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komrieHcanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX TPOLIECCOB.

[Tpunnune! gectBus TeroBbix MamuH. KIT/I.

Maxkcumanenoe 3Hauenue KII. Huxn Kapno.

DKOJIOTUYECKUE aCHEKThl MCMOJIb30BAHUS TEIJIOBBIX JBHUTraresnc. TeminoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPebl.

TexHuYeckre yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJIUIIMOHEP, AW3CIbHBIM W KapOHOpaTOpHBIM JBUTATEIH, TapoBas TypOWHA,
MOJYyYCHHE CBEPXHU3KUX TEMIIEpaTyp, YTWUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
KCIIOJb30BaHMEM TEIUIOBOTO HAcOCa, YTUIIU3AIUs OMOOPTaHUYE€CKOTO TOILIMBA JIJIst
BBIPAOOTKHU «TETUIOBON» U JIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3MmeHenune TemnepaTyphl pu aauadaTUYeCKOM PaCIupPEHUU.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIJIOEMKOCTEH BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KomrbroTepHbie MOIENIH TETJIOBBIX JBUTATEEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPpAKmMuKym.

N3mepenne yaenpHON TEI0EMKOCTH.

HccnenoBanue nporiecca OCThIBAHUS BEIIECTBA.

Uccnenosanue agnabaTHOTO MpoIiecca.

N3ydenne B3aMMOCBS3U SHEPTHU MEXMOJICKYIISIPHOTO B3aUMOICHCTBUS U
TeMIEPaTypbl KUTIEHUS XKUJIKOCTEM.

Tema 3. Aepezammuvie cocmoanusn eeuiecmea. Dazoevie nepexoowl.



[TapooOpazoBanue u koHAeHcauus. VicrapeHue u KuneHue. Y aenbHas
TEIJI0Ta MapooOpa3zoBaHUs.

HacelllieHHBIE W HEHaChIIEHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH M JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JAaBJICHHUS
B KUJKOCTH.

BnaxxnocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucraimnuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KkpuctauioB. [lmaBineHne W KpuCTauM3anusd. Y AeNbHAs TEIUIOTA IUJIABIICHUS.
CyO6numarnusi.

Hedopmanuu TBEpIOTO Tena. Pactsokenue u cxxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TeroBoe paciupeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JIMHEHHOE
pacipeHrue. AHTapMOHU3M TEIIOBBIX KOJICOAHUIM YaCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOT'O PaCIIMPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B ha3oBbIX MEPEX0JIax.

VYpaBHeHue TersoBoro OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kos(pduiimeHT MOBEpXHOCTHOTO HATSKEHHS.
Kanmunapusie sBnenns. J[aBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmymna Jlamnaca.

TexHudeckne yCTpOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KHUIKUE
KpUCTAILJIbI, COBPEMEHHBIE MATEPUAIBI.

Jlemoncmpayuu.

TeruioBoe pacmupeHue.

CBoiiCTBa HACHIIIIEHHBIX MTAPOB.

Kunenue. Kunenne npu nOHUKEHHOM JTaBJICHUM.

N3MepeHne cuiibl HOBEPXHOCTHOTO HATSAKEHUS.

OnbITHl ¢ MBUTBHBIMU TUIEHKAMM.

CmauuBaHue.

KanunnspHsie sBieHusl.

Mojiein HEHbIOTOHOBCKOM JKMIKOCTH.

Crioco0Obl M3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarnmii.

Hab6nronenue manbix gedopmariuid.

Yuenuueckuit s3xcnepumenm, nadopamopusvie padomaol, npaKmuKym.

N3yuenune 3akOHOMEPHOCTEN UCITAPEHHUS] )KUIKOCTEN.

N3mepenne yaenpHOM TEIIOTHI IUIABJICHUS JIbJA.

N3ydenune CBOMCTB HACHILLIEHHBIX ITAPOB.



N3mepenue aOCOMIOTHONW BIAKHOCTH BO3AyXa M OIICHKAa MacChl MapoB B
NOMEUICHUHU.

N3mepenne ko3 duitnenTa moBEpXHOCTHOTO HATSHKCHHUS.

N3mepenne Moy FOHra.

WccnegoBanue 3aBUCUMOCTH  jJepopMallud  PE3WHOBOTO oOpasla  oT
NPUJIOKEHHOU K HEMY CHUJIBL.

Pa3znen 4. JjeKTpoanHAMMKA.

Tema 1. dnexkmpuueckoe noe.

OnekTpu3alms Tel U €€ MPOSBICHUS. OJEKTpUYeCKUi 3apsn. [Ba Buaa
ANEKTPUYECKUX 3apsAnoB. [IpOBOMHWKHM, MAUANEKTPUKUM U IOJYNPOBOJHUKH.
DJIEMEHTApHBIN JJICKTPUYECKAN 3apsll. 3aKOH COXPAHEHUS DJIIEKTPUYECKOIO
3apsza.

BzaumopeiictBue 3apsoB. Toueunble 3apsapl. 3akoH KysoHa.

DnekTpudeckoe nose. Ero nercreue Ha 3JIEKTPUYECKHUE 3apsbl.

HanpsoxénHocts  anektpuueckoro mnons. IIpoOubrii  3apsna.  Jlunum
HaINpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUYECKOE MOJIE.

[ToTeHIMaNBHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3HOCTP NMOTEHUIMATIOB M
HanpspkeHue. lloTeHuumanbHass >HEPrUst 3apsga B DJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHman 31aeKTpocTaTuyeckoro nosist. CesA3b HANPSYKEHHOCTH IOJS U PA3HOCTU
NOTEHIMAJIOB JUISl DJIEKTPOCTATUYECKOrO IOojis (KaKk OJHOPOJHOTO, TaK U
HEOTHOPOJIHOTO).

[IpyHIMI CyNIEpIIO3UIUHY ANEKTPUUECKUX MTOJIEH.

[Tone Ttoueunoro 3apsiga. [lome paBHOMEpHO 3apspkeHHOU cdepsl. [lone
PAaBHOMEPHO 3apsKEHHOro mo o0bEéMmy mmiapa. Ilosie paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTH. KapTuHbl NWUHUNA HANpsHKEHHOCTH ATUX TMOJNEH U
SKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

IIpoBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDNeKTpuKn B JJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpuyeckas
IIPOHUIIAEMOCTH BEIIECTBA.

KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOTO KOHIEHCATOopa.

JIBrMKeHME 3apsIKEHHON YaCTHULIbI B OJTHOPOIHOM BJIEKTPUYECKOM I10JIE.

TexHuueckne yCTpOMCTBAa M TEXHOJIOTMYECKUE IIPOLECCHI: IIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHUE DIEKTPOIpUuOOpOB,
KOHJIeHCATOpbI, TeHepaTop Ban ne I'paada.

Jemoncmpayuu.



Y CTpONCTBO ¥ NPUHIUIT ACHUCTBHS DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mopgaensb anekTpocTaTudyeckoro reuepatopa (Baun ne ['paada).

[IpOBOJHUKH B 3JIEKTPUUECKOM TIOJIE.

DIIeKTpOCTaTHYECKAs 3allIUTa.

Y CTpOUCTBO U AEUCTBUE KOHAEHCATOPA IIOCTOSIHHON U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIOIIaIx
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U TUDJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3AEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsiiKa U pa3psika KOHJIEHCAaTOpa YepPe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

OneHka cui B3aMMOJICHCTBHS 3apSAKEHHBIX TEIL.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIy4YEHHUS CBETOAUO/A.

N3yyeHne npoTexkanus ToKa B LEIH, COAECPKALIEH KOHICHCATOP.

Pacnipenenenne pa3HOCTH MTOTEHIMAJIOB (HampsIKEHUS ) pu
ITOCJIEA0BATEIPHOM COEIUHEHNH KOHIEHCATOPOB.

Hccnenosanue paspsaa KOHAEHCATOPA Ye€pe3 PE3UCTOP.

Tema 2. Ilocmosnnbwlit InekmpuuecKuii mox.

Cuna Toka. [IocTOSIHHBIN TOK.

VYcioBusi CyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOrO ToKa. MCTOUYHMKH
toka. Hampsokenue U u D/1C €.

3akoH OMa JiJ1s1 y9acTKa LETH.

DneKkTpuyeckoe COIIPOTHUBIICHUE. 3aBUCHUMOCTh CONIPOTHUBIICHUS
OJHOPOJHOTO MPOBOAHMKA OT €ro JUIMHBI U IUIOMIAAXA IONEPEYHOrO CEYECHUS.
VY nenpHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, MApAILIEIBHOE, CMEMIAHHOE COECIMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnEHHBIX 2niekTpuueckux 1eneil. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon Jlxxoynsa—Jlenna.

MOIIHOCTE 3JEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIIEISIEMAasl Ha
pe3ucrope.

OJIC m BHyTpEHHEE CONPOTUBICHHE HMCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOHM) SJEKTpUYECKOW 1enu. MOIIHOCTh HMCTOYHUKA TOKa.
KopoTtkoe 3aMbikanue.

KonpgeHcartop B ienu noCcTOSHHOTO TOKA.

TexHUYeCKHE YCTPOMCTBA M TEXHOJIOTMYECKUE TIPOLIECCHI: aAMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUHUK IIEKTPUUECKON SJHEPTUN.

Jlemoncmpayuu.



N3MepeHue cuiibl TOKa U HAITPSIAKEHUS.

Uccnenoanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSHKEHUS JIJIs1 pE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOJIMO/A.

3aBUCHUMOCTh CONPOTUBIICHUS LIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA TN TTONIEPEYHOTO CEYEHHUs M MaTepuaa.

UccnenoBanne 3aBUCUMOCTU CHIIBI TOKA OT CONTPOTHUBJICHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Tpsamoe uzmepenne I/]C. KopoTkoe 3ambIKaHNE TaIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0bl coeIMHEeHNs NCTOYHUKOB ToKa, DJ[C Oarapei.

UccnenoBanue pazHOCTH MOTEHIUAIOB MEXKY MOJIIOCAMU UCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomal, nPAKMUKYM.

UccnenoBanue cMEIaHHOTO COCTMHEHUST PE3UCTOPOB.

N3mepeHune yaenbHOro CONMPOTUBRIICHUS POBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAIMpPSOKEHUS ISl JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npeiesia u3MepeHus amnepMerpa (BoiabTMETpa).

N3mepenne D/IC 1 BHyTpEHHETO COMTPOTUBJIEHUS NCTOYHUKA TOKA.

UccnenoBanue 3aBucumoct D/[C raJibBAHUYECKOTO JIEMEHTa OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHUH.

UccnenoBanue pa3HOCTU MOTEHIMATIOB MEXKAY IMOJIOCAMH UCTOYHUKA TOKa
OT CHJIBI TOKA B IIEIH.

UccnenoBanne 3aBUCUMOCTH MOJE3HOW MOITHOCTH UCTOYHHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paziuunvlx cpeoax.

DNeKTpUYecKass MPOBOAUMOCTb  PAa3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCThH COMPOTUBIICHHUS METAUIOB OT
Temrnepatrypbl. CBEpXIPOBOIUMOCTb.

DNIeKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKHU. CobOcTBeHHass U IpUMecHasi  MPOBOJUMOCTh
noTyrnpoBoAHUKOB. CBoicTBa p—N-niepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. JNEKTPOJIUTHUECKAS] TUCCOLMALIMS.
DIeKTpoau3. 3akoHbl Dapajes i JICKTPoIn3a.

DJIeKTpUYECKUi TOK B razax. CamMoCTOSITeTbHBIN U HECAMOCTOSITEIbHBIN
paspsa. PaznuyHblie TUIIBI CAMOCTOSITENBHOTO paspsaaa. Monnus. [iazma.

TexHuueckue yCTpoMCTBA U MPAKTUYECKOE ITPUMEHEHUE: ra30pa3psiIiHbIC
JAMIIBI, DJICKTPOHHO-JIy4eBas TpyOKa, MOJYIMPOBOJHUKOBBIE MPUOOPHI: TUOI,



TPaH3UCTOP, (POTOAMOA, CBETOAMOA, TaibBaHUKA, paQUHUPOBAHHE MEJH,
BBIIIJIABKA ATIOMUHUS, SJIEKTPOHHAST MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsblI 5ekTpoiinza Papazes.

NckpoBoil pa3psia U MPOBOAUMOCTD BO3AyXa.

CpaBHEHHE TPOBOJIMMOCTH METAIIJIOB U MTOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

Habutonenue snextpoiausa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCHMOCTM  COIIPOTHUBIIEHHST  TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU AUOA.

DuU3HYeCKUN MPAKTHUKYM.

Cnoco0bl nu3MepeHnus PU3NYECKUX BEJIMYUH C MCIOJb30BAaHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AGCOIIIOTHBIE U OTHOCUTEIBHBIEC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYHH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX W3MEPEHHM, HCCICIOBAHUNA  3aBHCUMOCTEMN
bu3nuecKuX BEIMYMH, TPOBEPKA NPENJIOKEHHBIX THNOTe3 (BBHIOOp H3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3ieliax «YUYEHUYECKHHl  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM)).

MesKnpeaMeTHbIE CBA3U.

Nzyuenne «kypca ¢usukn yrayonéanoro ypoBHs B 10 kmacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTEeMaTUKH, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEAZAHHBIE C USYUEHUEM MEMOO08 HAYYHO20
no3HaHuA: SIBJICHUE, HAY4YHBIM (akT, runore3a, ¢u3nueckas BeIUYMHA, 3aKOH,
Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBaHHE, MOJIENb, HW3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE IPUOOPHI, ITUGPOBast 1abopaTopusl.

Mamemamuxka: pelnieHre CUCTEMbl YypaBHeHUU. JluHelHass QyHKIuS,
napabona, runepoosna, ux rpaduku U cBOMCTBA. TpUroHOMETpUYECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl v BX TPOEKLIMH HA OCH KOOPJIMHAT, CJIIOAKEHHUE BEKTOPOB.

buonozusa: Mmexanndyeckoe ABUKEHUE B KUBOW Mpupoje, auddys3us, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpPYXKAIOLEH Cpelibl,
yTUIK3aIUsi OMOOPraHMYECKOTO TOIUIMBA JUISI BBIPAOOTKU «TEIUIOBOW» U



ANEKTPOIHEPIHH, IOBEPXHOCTHOE HATSKEHUE U KAWLISPHBIE SIBICHUS B IPUPOJE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumusa: TUACKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJI,
MOJIb BEIIECTBA, MOJIIPHAs Macca, IMOJy4YeHWE HaHOMATEPUaIOB, TEILJIOBBIE
CBOMCTBA TBEPJBIX TEJN, KUAKOCTEH U Ta30B, )KUJIKUE KPUCTAJUIBI, JJICKTPUUECKHE
CBOMCTBA METAJJIOB, MIEKTPOJIUTHYECKAS TUCCOLMALNS, TaJbBaHNKA, JICKTPOHHAs
MHUKPOCKOIIHS.

T'eocpagpua: BnaxxHoCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C MCIOJIb30BAaHUEM MEXAaHU3MOB,
y4€T CyYXOro M JKHJAKOTO TPEHUS B TEXHUKE, CTAaTHYECKUE KOHCTPYKLIHH
(KpOHILTENH, pemeéTyaTrble KOHCTPYKUWH), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOIMUIBHUK, KOHIULUOHEP, TEXHOJIOTUU
IIOJYYEHHUS] COBPEMEHHBIX MAaTEPUATOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATHYECKas 3allluTa, 3a3€MJICHHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsHble JIaMIIbl, TOJIYIPOBOAHUKOBBIE IPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pasznen 4. DiieKTpoAMHAMHUKA.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUe MNOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. [IpuHmMn cyneprnosuunu
MAarHUTHBIX NoJied. JIMHMM MarHUTHOM MHIYKIIHM.

MarHutHoe 1oJsie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Dpcrena.

Cuna AMnepa, €€ HarpaBIECHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOJYJb. [[BUKEHNE 3apsIKEHHON YaCTHULIbI
B OJJHOPOJHOM MarHUTHOM noJjie. Pabota cumnel JlopeHna.

MaruutHoe 1osie B Beriectse. @eppoMarHeTUKHU, rapa- U TuaMarHeTUKH.

TexHuyeckre YCTpONUCTBA M TEXHOJOTHUECKHE IPOIECChl: MPUMEHEHHE

ITOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHuTOB, TEeCTep-MyJIbTUMETP,
ANIEKTPOIBUTATENH SIKOOHM, YCKOPUTENU JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptyna 7uHMA  WMHAYKOMM  MarHATHOTO  IIOJSA  IOJIOCOBOTO W
0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTrHa nMHUI MAarHUTHON MHAYKLMH TOJISI IJIMHHOTO MPSMOI0 TPOBOIHUKA
Y 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.



JevictBue cuibl JIopeHna Ha HOHBI JIEKTPOJIATA.

HaGnronenue nBKEeHHS IMydKa 2JIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHumn JNECUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISL TOCTOSTHHBIX MArHUTOB.

Uccnenosanue cBONCTB peppOMarHeTUKOB.

UccnenoBanue AeMCTBUA MOCTOSIHHOIO MAarHUTa Ha PAMKY C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

Ornpenenenyne MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHUs CHIIbI AMIIepa.

Tema 5. InekmpomazHuUmMHAA UHOYKUUA.

SIBiieHME DNEKTPOMArHUTHOW MHAYKOMU. [lOTOK BEKTOpa MAarHUTHOM
naaykmuu. OJIC mMHOyKnuu. 3aKOH JJeKTpoMarHWUTHOW wuHAykumu Dapanes.
Buxpesoe snexrpuueckoe nosie. Tokn Dyko.

OJC wMHAYKUMH B MPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJIE.

IIpasuio Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B ILIENM IOCTOSIHHOTO TOKA.
Ssnenue camonnaykuuu. IJC caMOMHIYKIIUY.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckre yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: WHAYKIIMOHHASA
1e4b, COJICHOU/, 3alllUTa OT AJEKTPU3ALMU TEJ NPU JIBU)KEHUU B MAarHUTHOM I0OJIE
3emiu.

Jlemoncmpayuu.

Habmronenue siBieHUs 3J€KTPOMarHUTHOW HHTYKITHH.

Uccnenosanne 3aBucumoctd IDJ[C HHAYKIUHA OT CKOPOCTH HM3MEHEHUS
MAarHUuTHOTO MOTOKA.

IIpaBuo Jlenua.

[Tanennrie MaruuTa B aIFOMUHUEBOM (MEIHOM) TpyOe.

SIBiIeHME CAMOMHIYKIIUU.

Uccnenosanne 3aBucumoctd IC caMOMHIYKIHMH OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomaol, nPAKMUKYM.

UccnenoBanue siBiEHUS 3JIEKTPOMArHUTHON UHAYKIIUH.

Onpenenenrne HHAYKIIUA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBIeHUs CAMOUHAYKIIH.

COopka MoJIe i SJEKTPOMAarHUTHOTO TeHEPaTopa.



Pa3znen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koneboanus.

KoneobarensHas cucrema. CBOOOIHEIE KOJIEOAHHUS.

["apmonnyeckue koseOaHus. KnHemarnueckoe U JUHAMUYECKOE ONMCAHHE.
DHepreTuuecKkoe ONMMCaHue (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM U3 UX IHEPreTHUEeCKOro H
KMHEMATUYECKOTO OMUCAHUS.

Ammuntyaa u ¢aza xonebanuii. CBS3b aMIUTUTYIbl KOJIEOAHUN HCXOTHON
BEJIMYMHBI C aMIUTUTYyIaMH KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHSI.

Ilepuon u dvactora KojeOanuid. Ilepmom ManabiX CBOOOJHBIX KoOJICOAHMIA
MaTeMaTu4deckoro wmastHuka. Ilepuoa CBOOOAHBIX KoJieOAHUN MPYKUHHOTO
MasTHHUKA.

[lonsiTue 0 3aTyxaromux KojaebaHusx. BeiHyKaeHHble kKoneOanus. Pe3oHaHc.
Pe3onancHass kpuBas. BrausHue 3aTyXxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMS.

TexHuyeckre yCcTpoucTBa U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, YaChl,
KauyeJu, My3bIKaJlbHble HHCTPYMEHTHI, ceicMorpad.

Jemoncmpayuu.

3anuck KoJIeOaTENbHOTO JIBUKEHUS.

Ha6nronenue He3aBUCUMOCTH TIEPHOJIAa MAJIBIX KOJeOaHMi rpy3a Ha HUTH OT
aAMILUTATYBI.

UccnenoBanue 3aTyxaromuyx Kojie0aHu 1 3aBUCUMOCTH TIEpUojia CBOOOTHBIX
KOJI€0aHMI OT COMPOTUBIICHHUSI.

HccnepoBanne konebaHWAd Tpy3a HAa MAacCCUBHOM MpPYXUHE C IEJbIO
dbopmMupoBaHuUs MPECTaBICHUHN 00 WeaTbHON MOAETH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHUSI SHEPTUH TIPH KOJIEOAHUSX TPy3a Ha MPYKUHE.

HccnenoBanue BRIHYXIECHHBIX KOJIEOaHUI.

Habmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3mepenue mnepuoa CBOOOJHBIX KOJEOAHUM HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3yuenne 3aKOHOB JBMKEHUS TEJa B X0J1€ KOJICOaHMI Ha yIIPyTroM IMojBece.

N3ydenune ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTHH B PY>KHHHOM MAasITHUKE.

UccnenoBanue yObIBaHUS aMIUTUTY/ bl 3aTyXarOMIUX KOJICOaHUA.

UccnenoBanue BEIHYXACHHBIX KOJICOAHUI.

Tema 2. dnekmpomazHumHovle KoneoOanus.



Koneb6arenbupiii  koHTYp. CBOOOIHBIE SJIECKTPOMATHUTHBIE KOJICOAHUS B
ujcaibHOM KoisiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYI0M CUIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUU B UACAITBHOM KOJIE0ATEIEHOM KOHTYPE.

3aTyxaroniue AIEKTPOMArHUTHBIE KoJIeOaHmsl. BrinyxieHHbIC
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.

[lepemenHbIii TOK. MOIIHOCT, MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JCHCTBYIOIIEE 3HAUEHHWE CHJIBI TOKAa W HANpsOHKEHHUS TPH pa3indHoi (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CuHycoualIbHbI TEpEeMEHHbIH TOK. Pe3ucTop, KOHIEHCATOp M KaTyllka
UHAYKTUBHOCTH B LIENU CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpspKeHUN.

Wneansublii  Tpancpopmarop. IlpomsBoactBo, mepenaua u  mnoTpedieHue
AIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpod3Hepruu. KynbTypa
MCIIOJIb30BaHUS 3JEKTPOIHEPTHH B TOBCEAHEBHOM KU3HMU.

TexHruecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: ANEKTPUYECKUI
3BOHOK, T'€HEpaTOp MEPEMEHHOTO TOKA, JUHUU IEKTpOIepeaay.

Jlemoncmpayuu.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTU
KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

['eneparop He3aTyxaroUMX ANEKTPOMATHUTHBIX KOJIEOaHU.

Mopeinb 3IeKTpPOMarHuTHOTO TeHEpaTopa.

BbIHYX/1IeHHbIE CUHYCOUJAIbHbIE KOJIEOAHMUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHAEHCATOP B LIEMH MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mOCIENOBAaTEIbHOM COCIMHEHUU PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpolicTBO M MPUHITUIT ICUCTBUS TpaHchopMaTopa.

Mopenb AMHUY 3JIEKTPONEpEIAUn.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomoi, NPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccenenoBanue NepeMEHHOrO TOKA YEpe3 MOCIEA0BATEIBHO COEAMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U PE3UCTOP.

Ha6nronenue 351eKTpoOMarHiTHOro0 pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazZHunHble 60IHDbL.



MexaHudeckue BOJIHBI, YCIOBUSL HX pacnpoctpaHeHus. Ilonmepeunble u
IpPOJIOJbHBIE BOJHBL. lleprol, CKOpOCTh pacHpOCTpPaHEHWUsS M [JIMHA BOJIHBIL.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpa)XXE€HUE, MpejomiieHue, HUHTepdepeHuus u
nudpaxims.

3Byk. CxopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalMs BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMarHUTHBIX ~ BOJIH:  OTPa)XX€HUE,  MPEIOMIICHHE,
noJispu3anus, uHTepdepeHuns u qudpaxius.

[IIkana 31eKTpOMarHuTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHLMIBI paANOCBA3U U TENEBUACHUS. Paguonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuueckue yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
YJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEULIMHE.

Jlemoncmpayuu.

OO6pazoBaHue ¥ pacpOCTPaHEHUE MOMEPEYHBIX U TPOIOJIBHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u nudpakiini MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBouCTBa yIbTPa3ByKa U €70 IPUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBHI TOHA C AMIUIUTYAOU U
4acTOTOM KOJeOaHUI.

UccnenoBanue CBOWCTB  3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, oJisipu3anus, nudpakius, nHTepdepeHIus.

OGHapyxeHue nHPppakpacHoro u yiabTpaduoIeTOBOTO U3ITYUYECHUM.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyMm.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBL.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacIpOCTpaHEHUE CBETAa B OAHOPOAHOU cpene. JIyu cBera.
ToYeUHBIN UCTOUHUK CBETA.

OTtpaxxkenue cBera. 3aKOHbI oTpaxeHus: cBeta. [loctpoenune nzobpakeHuit B
miockoM 3epkaie. Chepuueckue 3epkaia.



[Ipenomnenune cBeta. 3aKOHBI MPEIOMIICHNUS cBeTa. AOCOMIOTHBIN MTOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeNb NpesioMieHus. [I0CTOSTHCTBO 4acTOThI
CBETAa M COOTHOIICHHWE JJIMH BOJIH IPU NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
Yyepes rpaHully paszfena AByX ONTUYECKUX CPE/I.

Xon nmydeit B mpusMme. Jucnepcus cBeta. COXKHBIM cocTaB O€Ioro cBeTa.
LBer.

[TonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenbHbIil yroyl MOJIHOTO BHYTPEHHETO
OTpaXKEHUSI.

CobOuparoriie u  pacceuBarouue JuH3bl. ToHkass JuH3a. DokycHoe
paccTosiHMe M OINTHYecKash CHiIa TOHKOW JHMH3bl. 3aBUCHUMOCTH (DOKYCHOTO
paccTOsIHUSI TOHKOM c(epruyeckoil JHH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
[IOKA3aTelIs MPEIOMIICHUS.

@opmyJsia TOHKOU JIUH3BL. Y BEJIMYCHHE, 1aBAEMOE JIMH30U.

Xoa nyya, MPONIEAIIEro JIMH3Y MOJA MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. lloctpoeHne wu300pak€HU TOYKM M OTpe3Ka MNpsSAMOW B
cOOMpAKOIIMX U PACCEUBAIOIINX JUH3aX U UX CUCTEMAX.

OnTtuyeckue nmpudopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
cuUcTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEep(EepeHLMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHMKOB. [Ipumepbl KiaccMUecKux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakunonHas pemérka. YcClIoBUE HaOIIOIEHUS
IJIaBHBIX ~MAakCHMyMOB IIpM  IaJI€HHM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: OYKH, JIyna,
nepuckor, ¢oroanmnapar, MUKPOCKON, MPOEKIMOHHBIA amnmapar, MPOCBETICHUE
OITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

WccnenoBanue npenoMieHus CBETA.

Ha6nrogenue noaHoro BHyTpEHHEro oTpaxeHusi. Mojieinb CBETOBO/IA.

HccnenoBanne Xo0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKOMAapauIeIbHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanue cBONCTB M300paKEHUM B JTNH3aX.

Mopenu MUKpocKomna, TEJIECKOIa.

Habmronenue untepdepeHium cBeTa.



Habntoienue 1BeTOB TOHKUX MIEHOK.

Habmronenune nudpakiuu ceera.

Nzydenne nudpakimOHHON pEIIETKH.

Habmonenue nupakiinoOHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6umonenue nomisipusanuu cBeTa.

[IprMeHeHne MOASIPOUIOB IS U3YUYCHUSI MEXaHUUECKUX HATIPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomul, npaAKMUKYM.

N3mepenne noka3aTens NpeJoOMIICHHs CTEKIIa.

WccnegoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BemiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepennie poKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tonyyenue n300pa)keHusi B CUCTEME U3 TJIOCKOTO 3€pKajia U JIUH3bI.

[Tomyyenue n300pakeHusi B CHCTEME U3 ABYX JIUH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue audpakuuu, nHTepdEepeHIIUN U MOISPU3AIUU CBETA.

N3yuyenue noasspu3anny CBEeTa, OTPAKEHHOTO OT IOBEPXHOCTH JUAIICKTPHKA.

N3yuenue uHTEpPEpEeHIINH JIa3EPHOTO U3IIyUYECHHS Ha JIBYX LLIETAX.

Hab6nronenue nucniepcum.

Hab6nronenue u uccnenoBanve MPppakiimOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOM BOJIHBI.

[Tomy4yeHue criekTpa U3Iy4eHUs] CBETOAMOMAA MPU MOMOIIN JUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI crielMAIbHOI TEOPUH OTHOCHUTEJILHOCTH.

I'panuupl  mpUMEHMMOCTHM  Kjiaccuyeckor — MmexaHuku.  [loctynate
CHELUAIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBall.  IIpeoOpazoBanus  JlopeHua.
VYcnoBue npruuHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHUE
BPEMEHU U COKPAILEHHUE JIJINHBI.

DHEeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C SHEPrue U UMMYJIbCOM PEISTUBUCTCKON YaCTHUIbl. DHEPIrUs
ITOKOSI.

TexHuuecKue yCTpOWCTBA M TEXHOJOTWYECKHE IPOLIECCHI: CITyTHUKOBBIE
OPUEMHUKH, YCKOPUTENIN 3apSKEHHBIX YACTHIL.

VYyeHnueckuit IKCIepUMEHT, Ta00paTOPHBIE pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPrUM  PEISATUBUCTCKUX  4YacTull (IO
doTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapno-601n060it oyanusm.



PaBHOBecHOE TemoBoe M3myueHue (u3aydeHue abCOIIOTHO Y€PHOTO Tema).
3akoH cMemenust Buna. ['mnotesa [Inanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®ororpdext. OnbiTel A. I'. CroneroBa. 3akoHsl ¢hoTodPdekra. YpaBHeHue
Oiinmrenina st pororddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenne cBeta (B YAaCTHOCTH, [IaBJieHWE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKarollyro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBbIE cBOMCTBa yacTul. Bomuel ne bponnsa. /[nuna BonnHe! ae bpois n
pasMepbl 00NacTH JIOKaNM3alMu JBIKYyIIecs dvacTtuipbl. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaIaXx.

Cneunduka usmepeuii B Mukpomupe. COOTHOIICHUSI HEoNpeaeaEéHHOCTEN
I'eiizenbepra.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: CIIEKTPOMETD,
doTosemMeHT, (OTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jlemoncmpayuu.

®oT03(¢deKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHETHET0 (hoTodPdekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas 6aTapes.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

UccnenoBanne Gporope3ucropa.

N3mepenue noctosinuoi [lnanka Ha ocHOBe uccieaoBanus Gotodddexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAITPSIAKEHUS.

Tema 2. Duzuka amoma.

OnbIThl MO HCCIEIOBAHUIO CTpOeHUs aroMa. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noronieHue (GOTOHOB MpHU MEPEXojie aTomMa
C OHOT'O YPOBHS DHEPIUU HA APYTOH.

Buasi ciektpoB. CiekTp ypoBHEH SHEPTUM aTOMa BOAOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlasep.

TexHuueckne yCTpouCTBa U TEXHOJIOTUUYECKUE MPOLIECCHL: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAaHTOBBIA KOMIBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopna.

Habnronenue nuHeN4aThIX CIIEKTPOB.



Y CTpONCTBO U NEUCTBHE CYETYMKA HOHU3UPYIOLINX YACTHLI.

Ornpenenenue NIMHBI BOJHBI JJA3€PHOTO U3TyUYCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmMuKym.

Ha6nronenue muHEHYaToro CeKTpa.

HccenenoBanue criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJAA U U3MEPEHHE
nmocTostHHON PunOepra.

Tema 3. Duzuxka amomnozo A0pa u 1eMeHmMapHbIX Yacmuy,.

Hyxnonnas mozens simpa ['eiizenOepra—Banenko. 3apsa siapa. MaccoBoe
qucio sapa. M3oronsl.

PannoaktuBHOCTh. Aunbda-pacnan. IJIEKTPOHHBIA W TMO3UTPOHHBINA OeTa-
pacnaz. I aMmma-usiyyeHue.

3aKOH pPaJMOAKTUBHOTO pacmaga. PagmoakTHBHBIE H30TONBI B IMPUPOJE.
CBOMCTBA MOHM3UPYIOLIETO0 WU3Iy4eHUS. BinsHuME pPaguOaKTHBHOCTH HaA KUBBIC
opranu3mbl. EctecTBeHHBIN (oH n3imydeHus. Jlo3umerpus.

DHeprus CBs3M HyKJIOHOB B siipe. SnepHbie cuibl. Jled ekt Macchl siapa.

SnepHble peakuuu. JleneHue u cunres saep. Saepusie peakropsl. [Ipodaembl
YIPABIIEMOIO TEPMOSAECPHOTO CHHTE3d. OKOJOTHMYECKHE ACHEKTHI Pa3BUTHSA
SAIEPHON SHEPTETUKH.

Mertoapl  perucTpalMd M HCCIENOBAHUSA  DJIEMEHTAPHBIX  YAaCTHII.

@yHIaMEHTAIIbHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI U JICIITOHBI.
[IpencraBinenune o CtangapTHOUM Moienu. KBapK-Tiir0OHHas MOJIENb apOHOB.

®usuka 3a npeaenamu CraHgapTHOM Mojenu. TémHas maTepuss U TEMHas
JHEPIusl.

EnnncTBO rznueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: JO3UMETpP, KaMepa
Bunbcona, simepHBIi  peakTop, TEPMOSICPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHas ToMoTrpadusl.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paainoakTUBHOTO (POHA C UCTIOIB30BAaHUEM JI03UMETDA.

N3yuenue normoiieHus: 6eTa-4acTull aIFlOMUHHEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otansl pa3BUTUS acTpoHOMUU. [IpUKiIagHOE M1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpuMEeHHMMOCTh 3aKOHOB (HU3UKK 711 OOBSCHEHUS MPUPOIBI
KOCMHUYECKHX 00BEKTOB.

Meronbl acTpOHOMHYECKHX uccienoBaHuid. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EPHAsE aCTPOHOMHSI.

Bun 3Bé3mnoro neba. Co3Be3nusi, spKue 3BE3bI, TUIAHETHI, UX BHIUMOE
JIBH)KCHUE.



ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHepruu CosHIa 1 3BE3I.

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKH. J(narpamma «CrneKTpaibHbIA KIacc —
CBETUMOCTB». 3BE31bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3J TJIABHOM MOCIEA0BATEIbHOCTH. BHYTpEeHHEE CTpOECHHUE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUU U 3BoMoIMU ConHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxenue u nuxenue CosiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHbIE NBIPHI B sApPaAX
TJIaKTHUK.

Bcenennas. Pacimiupenue Beenennoit. 3akon Xa006:1a. Paz0eranue rajnakTuk.
Teopus bonsimoro B3peiBa. PenmnkroBoe nsimydyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGnronenust 3B€3qHOr0 HeOA HEBOOPYXKEHHBIM TIJ1a30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPHJIOKEHUH JJI ONpEAeSICHUs MOJ0KEHU HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3us (CeBEepHOro moyylmapus MU SIpKue
3BE3/BI.

HaGnronenuss B Ttemeckon JIyHbI, TJaHET, TYMaHHOCTEHM W 3BE3THBIX
CKOILUICHHM.

Du3n4ecKUuil NPaKTUKYM.

CnocoObl u3mMepeHus: GU3NUECKUX BEIUYUH C HUCIOJIb30BAHUEM aHAJIOTOBBIX
U UQPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
OueHka rpaHull MOrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX  W3MEPEHHUH, MCCIEIOBAHUW  3aBUCUMOCTEM
(u3MUeCKMX BEIUMYMH, MPOBEpPKA MPEMJIOKEHHBIX TUnoTe3 (BbIOOp M3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlienax «YUYEHHYECKHH  SKCIEepUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM) ).

O0o0maroniee NOBTOPEHME.

O06o01meHne 1 cucTeMaTu3alis CoJAepKaHus pas3esioB Kypca «MexaHukay,
«Monekymnsipaas $uzMKa U TEPMOJUHAMUKAY, «DIEKTpoAUHAMuKay, «Konebanus
U BOJIHB», «OCHOBBI CIEHHATBHON TEOPUH OTHOCUTENBHOCTHY, «KBaHTOBas
dusnka», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusnknm u acTpoHOMHM B OSKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3THYECKOM cepax AEsITeNbHOCTH YEJI0BEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHUHE MUpPA, 3HAYEHHUE ONMUCATEIIbHOM,
CHUCTEMaTU3UPYIOIIECH, O0BICHUTEIHPHOM M MPOTHOCTUYECKOU (PYHKIIMIA



du3nyeckoil Teopuu, poiib GU3NUECKON Teoprur B POPMUPOBAHUU MPEACTABICHUIMI
0 ¢u3MUECKOW KapTHHE MUpPa, MECTO (PU3NYECKONW KapTUHBI MUpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIEe CBSI3H.

N3yuenne kypca ¢usuku yrayosnéHHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCSL ¢ YUETOM COJIepKATEIIbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ Kypcamu
MaTEeMaTUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHUH.

Mesrcnpeomemnoie NOHAMUSA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HaHuA: SIBICHUE, HAy4YHBIM (akT, Tumnore3a, (Gpuanyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAONIOACHHE, DSKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENIHOCTH U3MEPEHUN, U3MEPUTETbHBIE PUOOPHI, IU(PpPOBast TabopaTOpuUs.

Mamemamuka: peunieHUE CHCTEMbl ypaBHEHWH. TpUTOHOMETpHYECKHUE
(YyHKUMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPBI M WX MPOEKIMH Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3yieMEeHTApHBIX GyHKIMA. [Ipu3Haku MOAOOUS TPEyTrOJIbLHUKOB,
oIpesiesIeHUE IIOIAAH MJIOCKUX (GUTYp U 00bEMA Tell.

buonocua: >nekTpuyeckue SBICHUS B JKUBOW NpHUpPOAE, KojieOaTelbHbIE
JNBIKCHUSI B JKUBOM MPUPOJE, OHKOJOTHMUYECKUE PUCKA MPH TPOU3BOJICTBE
ANEKTPOIHEPIUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYKarouled  Ccpensl,
yJIbTPa3ByKOBasi JIMarHOCTHMKA B MEJUIIUHE, OINTUYECKHUE SIBIICHUS B >KHUBOU
OpUPOJE.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAILTMYECKAs! CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl OO0pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CHEKTPATbHBIN
aHaIu3.

I'eocpaghusa: wmaruTHplE TOMIOCA 3€MJIM, 3QJIEKHM MArHUTHBIX DY,
doTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TPUMEHEHHE TMOCTOSIHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOBUTATENH SIKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JUHUU DJIEKTpONEpeiay, 3JIEKTPOIBUraTeNb, pajap, paiuonpuéMHIK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JIUArHOCTUKA B TEXHUKE,
POEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHasi Oarapes, CIyTHUKOBBIE
MPUEMHUKH, AJI€pHAs SHEPTEeTHUKA U YKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHSL.

2. Ilnanupyemble pe3yabTaThbl 0CBOEHHS NMPOrpaMMbl o ¢pusuke
JINYHOCTHBIE Pe3yJIbTATHI

2.1 JIuyHOCTHBIE pe3y/bTaThI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHUS ydeOHOTO mpenmera «Du3nkay
JOJDKHBI OTPaXXaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpPMUPOBAHHOW BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHCTEMON II€HHOCTHBIX



OpUEHTAllU{, TMO3UTUBHBIX BHYTPEHHHX  YOEXICHWH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IIPOLIECCE PEAIM3AalMY OCHOBHBIX HAIPAaBIJICHHUM
BOCIIMTATENBHOM JESTENBHOCTH, B TOM YUCJIE B YaCTH:

rPaskIaAHCKOT0 BOCTIMTAHUSA:

e CcQOPMHUPOBAHHOCTh TIPAXAAHCKOM  MO3UIMU  oOydaromierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOI0 00IECTBA;

e TMPUHATHE TPATUIUMOHHBIX OOIEYETOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOliecTBa, y4yacTBOBaTh B CaMOYIMpAaBICHUM B 00pa3oBaTebHOU
OpraHH3alluy;

e YMEHHME B3aUMOJCHCTBOBATH C  COLMAIBHBIMU  HHCTUTyTaMU B
COOTBETCTBHUH C X QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMAaHWTAPHOM Y BOJIOHTEPCKOM ESTENBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e c(hOpMHUPOBAHHOCTh POCCHUMCKOU IPaXKIaHCKOMN UJEHTUYHOCTH,
MaTpUOTU3MA,;

e IIEHHOCTHOE OTHOLIEHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHUHCKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUYECKOTO MTOBECHUS;

e CIIOCOOHOCTH OIEHMBATH CUTYAllUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIBHOCTH YYEHOTO;



OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOSHHUE YCTOMUMBOTO OYAYILETO.

ICTETHYCCKOI0 BOCIIUTAHUA .

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAass OCTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIETr0 (PU3NUECKOI HAyKe.

TPYAOBOI'0O BOCIIUTAHUS .

UHTEPEC K pa3IMYHbIM chepaM MpoPeCcCHOHAIBHON AESTENbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW U TEXHUKOM, yMEHHE COBEpIIATh
OCO3HaHHBINA BBIOOP Oyayiiel npodeccun U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO B
0051aCcTH (PM3HUKHU HA IPOTSKEHUU BCEU KU3ZHH.

IKOJOTNYECKOI0 BOCIINTAHUA .

c(hOPMHUPOBAHHOCTh IKOJOTHYECKON KYJIbTYPhl, OCO3HAHUE TJIOOAIBHOIO
XapakTepa 3KOJOTUYECKUX MPo0IIieM;

IJTAHUPOBAHKE U OCYILIECTBIICHUE JICCTBUI B OKPYX AKOUIEH CpeAe HA
OCHOBE 3HaHUS LEeJel yCTOMYUBOrO pa3BUTHUS YEIIOBEUECTBA;

pacCUIMPEHHE ONBITA EATEILHOCTH KOJIOTHUECKOW HAIIPABIEHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUU 1O (PUBHKE.

HMEHHOCTA HAYYHOTO IMO3HAHUS

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE LEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOLECCE
M3y4YeHUs (PUBMKU OCYILIECTBIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEeATENbHOCTh HHIMBHUIYaIbHO U B TPYIIIIE.

2.2 MeranpeaMeTHbIe pe3y/ibTaThl

ITo3HaBaTe/ibHbIE yHUBEPCAJIbHbIE Y4eOHbIE AeiiCTBHS
Ba3oBbie Jjornueckue 1eicTBUA:

CaMOCTOSTENIbHO  (OopMyNIHUpOBaTh U  aKTyaIM3UpOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENENATh LUEIH ACATEIbHOCTH, 33/1aBaTh IIAPAMETPhl U KPUTEPUU UX
JTIOCTUKEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH W IIPOTUBOPEUMS B PaCCMaTPUBAEMBbIX
(UBUYECKUX SBJICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBbI ¢ YIETOM aHAIN3a UMEIOIITIXCS
MaTepUaabHbIX U HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
PE3yJIbTATOB LIENSAM, OLICHUBATh PUCKU MTOCIIEICTBUN JIESITETbHOCTH;



KOOPAMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOJECHCTBYS;
pa3BUBaTh KPEATHBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBrle ncciiefoBarejbcKue 1eCTBYA .

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHSATHSAMHA M METOJIaMH
duznyecKoil HayKu;

BJQJ€Th  HaBBbIKAMU  Y4YEOHO-UCCJIENOBATENILCKOM W MPOEKTHOMN
NEATETPHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB peHIeHHUs] 3a1ad  (PU3UIECKOro
coJiepKaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

BJIQJCTh BHUJAMH JIEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, PEOOPa30BaAHUIO U MPUMECHECHHIO B PA3JIMYHBIX YICOHBIX
CUTyalMsIX, B TOM YHCJIC TP CO3MaHUM YYCOHBIX MPOCKTOB B 00JIACTH
busuKy;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJIU3UpOBaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaxXxOAUTh apPryMEHThl  JUIs
JI0KA3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh MapaMeTpbl U KPUTCPHH
pEIICHMS;

aHAJIM3UPOBAaTh TIOJYYCHHBbIE B XOJ€ pEUICHUS 3a/Jauyd pe3yJbTaThl,
KPUTHUYECKU OIEHWBATh X JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaTEILHOM
JESATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsM, OIIEHUBATH TPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HAHUA 10 (QU3UKE B MPAKTHYECKYI0 001acTh
KU3ZHENICATECIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTe;
BBIJIBUTATh HOBBIE HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXOBI U PEIICHHUS;
CTaBUTb POOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHMS.

Pabora c undgopmanmeii:

BJIaJIeTh HaBbIKAMU MOJy4YeHUs HHPOpMALMKU (HU3HUECKOTO COJIEp KaHUs
13 MCTOYHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH ITOMCK,
aHaJIM3, CUCTEMAaTH3allUI0 U HHTEPIpEeTaluio HH(OOPMALUU Pa3TUYHBIX
BUJIOB U ()OPM TNPEJCTABICHUS;

OLICHUBATh JIOCTOBEPHOCTH MH(OpPMAINY;

UCIIOJIb30BaTh CpPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEUNICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX H
OpraHM3aIMOHHBIX 3a/a4d ¢ COOMI0JeHNEeM TpeOOBaHHUI IPrOHOMUKH,



TEXHUKH O€30MaCHOCTH, THTUEHBI, PECYypcocOEpexeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MHPOPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKaHUSA B pa3iMuHbIX (popmarax c
y4éTOM Ha3HaueHUs HWHGOpPMALMKA M UEJIEBOW AayIUTOPHH, BBIOWpast
ONITUMAJIbHYIO (DOPMY MTPECTABICHHS U BU3YaU3aIlUH.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHLIe HeﬁCTBHH:

OCYIIECTBIISITh OOIIEHWE Ha YypokaX (U3UKH W BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacrmo3HaBaTh MPEINOCHUIKM KOH(DIUKTHBIX CHUTyallMii W CMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOUYKY 3PEHUSA C UCIOIb30BAHUEM
S3BIKOBBIX CPEJCTB;

IIOHUMAaTb ¥ HCIIOJb30BaTh  IIPEUMYIIECTBA  KOMAaHAHOM W
UHIUBUIyaJIbHOHN paboThI;

BBIOMPATh TEMATUKY MU METOAbl COBMECTHBIX NEHUCTBHHA C YYETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)KJI0I'0 YI€HA KOJIJIEKTUBA;

IIPUHAMATh LEJIA COBMECTHOM JEATEIIBHOCTH, OpPraHU30BBIBAaTH U
KOOPAUHUPOBATh JEHUCTBUA I10 €€ JOCTWKEHHUIO: COCTABJIATH ILIaH
NEUCTBUM, pacipeiesiTh POJIA C YYETOM MHEHUN YYaCTHUKOB, 00CYXAaTh
pe3ynbTaThl COBMECTHOM padOThI;

OLIEHMBATh KA4E€CTBO CBOETO BKJIAJa M KAXKJIOr0 yYaCTHHUKA KOMAaHIbI B
oO1IMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peiaratb HOBBIE IIPOEKTHI, OLICHUBATH HJEU C IO3ULUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPAaTErHYeCKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, NpPOSBISATH  TBOPUYECTBO W BOOOpaxkeHHe,  OBIThH
MHULAATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYLIECTBIIATh IMO3HABATENIbHYIO JIESITEIbHOCTh B
obmactu GUBUKM M aCTPOHOMHH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopmMyIUpoBaTh COOCTBEHHBIE 3a/1aUU;

CaMOCTOSITENIbHO COCTAaBJISITh IJIAaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, MJIaH BBITIOJHEHUS MPAKTUYECKOW padOThl ¢ YU4ETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacmMpsaTh paMKH  y4eOHOro mpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUM;



JieNiaTh OCO3HAHHBIA BBIOOP, apryMEeHTHpPOBaTh €ro, Oparth Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO APYIULIMM B 00JIacTU
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIL, 3MOHl/IOHaJ'II>HLIﬁ HHTCIJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBHI B JICSITEILHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LETISM;

BIIQJICTh HABBIKAMH TI03HABATEIHHON pediIeKCHr Kak OCO3HAHUS
COBEPIIAEMBIX AECUCTBUN YU MBICIUTEIIBHBIX IPOILECCOB, UX PE3YIbTATOB U
OCHOBAaHUI;

WCIIONB30BaTh MPUEMBI pedieKCHU MJI1 OLEHKUW CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS,

YMETh OIICHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIDKCHUIO;

MPUHUMATh MOTHBBI W ApryMEHTBl JAPYTMX MpPU aHAJIU3E PE3YyJbTaTOB
JIEATEIILHOCTH;

MIPUHUMATH ce0s1, TOHUMAas CBOU HEJIOCTATKHU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M ApPryMEHTBI JPYTUX NPU AHAINU3€ PE3YJIbTATOB
JIEATEIILHOCTH;

IpU3HABATh CBOE MPABO U MIPaBO APYTHX HA OITHOKH.

B mpormecce AocTHXEHHS JTUYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI IO
¢u3nKe s YpOBHS CpPEeAHEro o0Iiero oOpa3oBaHUsS y OOy4aroIIMXCS

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, IPEIOJIar AFO I
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHWs,  BKIIOYAMOIIETO  CHOCOOHOCTh  MOHUMATh  CBOE

HMOLIMOHAIIBHOE COCTOSIHUE, BUJIETh HANPABJICHUS Pa3BUTUSI COOCTBEHHOM
AMOITMOHAIIBHOM C(hephl, OBITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBAaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJanTHPOBAThCS K
AMOIIMOHAJIBHBIM HM3MEHEHUSIM U TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHUBALIUM, BKJIFOYAIOIIEH CTPEMIICHUE K JOCTHIKEHUIO LIENIN
U yClexy, ONTUMHU3M, MHULIMATUBHOCTb, YMEHUE JEHUCTBOBATh, UCXOMAS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3IMOLIMOHAIBHOE
COCTOSIHME JPYIMX, YYHUTBIBaTh €ro IMpH OCYIIECTBICHUU OOUICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COIEPEKUBAHUIO;



COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOUIEHUSI C JPYTUMHU JIIOJbMH, 3a00TUTHCS, MNPOSBISATH HHTEPEC U
paspemaTh KOHQIUKTHI.

2.3 IlpeaMeTHBbIE pe3yJIbTAThI

K xonmy oOyuenus B 10 knacce mpenMeTHble pe3ynbTaThl Ha YriyOaEHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH y 00YJAIONTUXCS YMCHUI:

IOHUMAaTh pPOJb (PU3MKK B  HKOHOMUYECKOM, TEXHOJIOIMUECKOM,
HKOJIOTMYECKOHM, COLMaIbHOW M 3TUYECKOM cdepax [aesTeIbHOCTH
4eJI0BeKa, poJib U MECTO (PU3MKU B COBPEMEHHOW HayYHOU KapTHHE MUpA,
3HAUYEHHUE OIMMCATENIbHOM, CHCTEeMAaTH3UPYIOIIEH, OOBICHUTEIBHON U
MPOTHOCTUYECKOW ~ (PyHKUMN  (PU3NYECKOH TEopuM — MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJMHAMHUKHU, POJib (PU3UUECKON TEOpUU B
(opMUpOBaHUYU NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJelell (U3HYECKUX Tel H
MPOLIECCOB (ABJICHMI): HMHEpUUAJbHAs CUCTEMa OTCYETa, abCOIIOTHO
TBEpJOE TEJIO, MaTepualbHasi TOYKAa, PABHOYCKOPEHHOE JBH)XEHHE,
cBOOOJHOE TmTajeHue, alCONIOTHO yrpyras jgedopmaius, aOCOIIOTHO
yIpyroe 1 abCOIIOTHO HEYNPYTroe CTOJIKHOBEHMSI, MOJEIH Ia3a, >KUJIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeNa, MAeaJbHbI ra3, TOUeYHbIN 3apsf,
OJIHOPOJIHOE DJIEKTPUUYECKOE TOJIE;

pazinyath yCioBUSL (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DPUBMUECKUX
3aKOHOB, NMOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSACHATH MEXAHWYECKHME MPOLECChl U SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTENIBHOCTD
MEXaHUYECKOTO JBUXKEHUS, (POPMYJIbI KMHEMATHUKHA PABHOYCKOPEHHOIO
JBWKEHUs, TpeoOpa3zoBanus [anuwiies Jjsi CKOPOCTH W TEpeMEIICHHUS,
3aKkOHbl HprOTOHA, MNPHUHIMI  OTHOCUTENBHOCTH lamuies, 3akoH
BCEMHUPHOI'O TATOTEHUS, 3AKOHBI COXPAaHEHUSI UMITYJbCa U MEXAHMUYECKOU
SHEPTUuu, CBSI3b PAOOTHI CHIIBI C M3MEHEHHWEM MEXaHMYECKOW 3HEpruw,
yCIIOBUS paBHOBECUS TBEPAOTO Tena), MNpPU HTOM HCHOJIb30BATh
MaTEMaTUYECKOE  BBIPAKEHHE  3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuil ['amuies, BToporo
U TpeThero 3akoHOB HbBIOTOHA, 3aKOHOB COXpPAHEHUs HMIYJbCa H
MEXaHU4ECKOU SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTECHHUS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLECCH U SIBJIEHMS, UCIOJIb3YS
ocHoBHBIE TonokeHnss MKT 1 3akoHBI MOJIEKYISIpHON (PU3UKU U



TEPMOAMHAMUKN (CBA3b JABJIEHUSA HJEAJbHOIO Ta3a CO CpelHel
KMHETUYECKOW SHEpPruel TEIUIOBOTO [JIBXKEHUS W KOHIIEHTpAUUEnd €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPruey TEIJIOBOTO ABHKEHHS €r0 YacCTHll, CBS3b JABJICHUS MICAJIbHOIO
ra3a ¢ KOHLEHTpauued MOJIEKYJl W €ro TeMIIepaTypoi, YypaBHEHHE
MenneneeBa—Knamnepona, mNepBbli 3aKOH TEPMOAWHAMHMKH, 3aKOH
COXpaHEHUsl SHEPTUM B TEIUIOBBIX MPOIIECCax), MPU 3TOM HUCIOJIb30BaTh
MaTeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH ypaBHeHHsI Menneneesa—Knanenpona;

aHAJIM3UPOBaTh M  OOBICHATH DJICKTPUUECKHUE SBICHUS, HCHOIB3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXpaHEHUs
ANEKTPUYECKOTrO 3apsna, 3aKOH Kynona, MOTEHI[UATBHOCTh
ANEKTPOCTATUYECKOIO IIOJIS, MPUHUUI CYNEPHO3ULHUNA AIEKTPUUYECKUX
NOJIEM, TP ATOM yKa3blBas YCIOBHUS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaK)Xe MPAKTHYECKH BAKHbIE COOTHOIICHMS: 3aKOHbI Oma Jjisl ydacTka
LEeNMW W Uil 3aMKHYTOW JJIEKTpUYECKOW nenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsr @apajes 11t JeKTpoIin3a);

ONHUCHIBaTh (PU3NYECKUE IPOLECCHl U SIBJICHUS, HCIOJIb3YS BEIMYUHBL:
nepeMenieHne, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJNAa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JIaBJICHHE, TOTEHIMAIbHASI SHEPIusi, KUHETUYecKas
SHEprusi, MeXaHUdecKas 3Heprus, padoTa CUJIbl, LEHTPOCTPEMUTEIILHOE
YCKOPEHHE, CHJIa TSDHKECTH, CWia YIPYTrOCTH, CWJIA TPEHUS, MOLIHOCTD,
SHEprusi B3auMOZEHCTBHUS Tena ¢ 3emiéd BOMM3M €€ MOBEPXHOCTH,
SHEprus ynpyrol nedopmanuu TOpPYXKUHBI, KOJMYECTBO TEIUIOTHI,
aOCOJI0THAsI Temreparypa Tena, padoTa B TEPMOJUHAMHKE, BHYTPEHHSIS
SHEpPrusi WUACAIbHOTO OJIHOATOMHOrO Ta3a, paboTa HJealbHOIO rasa,
OTHOCHUTEINIbHAsA BJAXHOCTh Bo3ayxa, KIIJ wuameanbHOrOo TEminoBoro
JIBUTATEJISI; AIEKTPUUECKOE T0JIe, HAMPSKEHHOCTD AJIEKTPUUECKOTO MOJIA,
HAnpsDKEHHOCTh TMOJIST TOYEYHOrO 3apsifa WM 3apshKeHHOro Imapa B
BaKyyM€ M B JAMDJIEKTPUKE, MOTEHIHUAT AJIEKTPOCTATUYECKOrO TOJIA,
pPa3HOCTh  IOTEHLMAJOB, DJJIEKTPOABWXKYIAs CHJA, CHJAa  TOKa,
HaIlpsSDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKas EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, COMPOTHUBIICHHE Yy4yacTKa LEMU C MOCJIEI0BAaTEIbHBIM U
napajijieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS SJIEKTPUUECKOTO MO
KOHJIEHCATOpPa;

OOBSACHATH  OCOOCHHOCTM  TPOTEKaHWs  (UBUYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBI)KCHHME, TEIUIOBOE JBMKEHUWE YACTHI[ BEIECTBa,
TEIMJIOBOE paBHOBECHE, OPOYHOBCKOE ABWXEeHHE, AU y3us, HCTapeHue,
KUIIEHUE U KOHAEHCALUs], [UIABJIECHUE U KPUCTAIUIN3ALMs, HAIIPABIEHHOCTD



TEIUIONEepEaaut, JIEKTpU3alus Tell, SKBUIIOTEHIIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO ITPOBOTHUKA,

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
OpPYrod C  UCIOJIB30BAHUEM MPAMBIX  H3MEPEHHM, MpHU  3TOM
KOHCTPYUPOBATh YCTAHOBKY, (HUKCHpOBATh pe3yJbTaThl IMOJYy4YEHHON
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHAE TpaduKoB ¢ y4ETOM
a0COJIIOTHBIX TOTPEIIHOCTEN U3MEPEHHM, 1eTIaTh BHIBOJIBI IO pe3yibTaTaM
HCCJIEI0BAHMS;

IPOBOJUTh KOCBEHHbIE M3MEpEHUs (U3UYECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTHUMANBHBIA METOJ| M3MEpPEHUs, OICHUBATh A0COIIOTHBIC U
OTHOCUTEJIbHBIE MOTPEITHOCTH MPAMBIX U KOCBEHHBIX H3MEPEHUM;
IPOBOJUTH OMBITHI IO IPOBEPKE MPEMJIOKEHHONW TMITOTE3bI: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJIyYeHHbIE pe3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3BI;

co0JiroaTh mpaBuiia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIICIOBAHUIMA
B paMKax ydeOHOro DJKCIEPUMEHTa, TMpakTUKyMa U  y4eOHO-
UCCJIEIOBATEIbCKOM W IPOEKTHOM JESITEIBHOCTH C HCIIOJIB30BAaHUEM
U3MEPUTEIILHBIX YCTPOUCTB U Ja00PaTOPHOro 000pyAOBaAHUS;

pemarh pacyETHBIE 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJaHHOM
(¢uznyeckoil MoJedbI0: Ha OCHOBAaHMM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJEIM, OTBeYarome TpeOOBaHHWAM 3aJadH,
OpPUMEHATh  (OPMYJbl, 3aKOHbl, 3aKOHOMEPHOCTM U  IOCTYJATHI
(u3MUEeCKUX TEOpUil NPH HCMOJb30BAHUM MATEMAaTUYECKUX METOJI0B
penieHus 3a1a4, MPoOBOJUTh PACYEThl HA OCHOBAHMM UMEIOIIMXCS JAHHBIX,
aHAJIM3UPOBAaTh PE3YNbTaThl M KOPPEKTUPOBATh METOABI PELIEHUS C
Y4ETOM NOJIYYEHHBIX PE3YyJIbTATOB;

pemiaTh KayeCTBEHHbIE 3aJauM, TPEOYIOIIHE NPUMEHEHUS 3HAHUU U3
pa3HbIX pa3leioB Kypca (PU3MKH, a TaKKe UHTErpalluy 3HaHUWA U3 APYTHX
NPEeIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMIOYKY PaCCyKJICHHUI C ONTOPON HA U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
1 (pU3NYECKHUE SBIICHNUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOIUTH TPUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B PA3BUTHE TEXHUKH U TEXHOJOTHA;



aHATM3UPOBATh U OIEHUBATH TOCIIEIACTBUS OBITOBOW M MPOU3BOJACTBEHHOM
NESTEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU TMPOILEeCcCaMU, C
MO3UIUN IKOJOTUYECKON 0€301acCHOCTH, MPEACTABICHHUHN O palliOHAIBHOM
IPUPOAOIIOIb30BAHNUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKM W TEXHOJOTHM [ JAIBHEWIIETO PAa3BUTUSA YEJIOBEYECKOTO
0o0IIeCTBa;

NPUMEHSTh pa3IUYHble COcOoObI paboThl ¢ MH(OpMAIHe PU3UIECKOTO
CoIepKaHUsI C HCIOJIB30BAHUEM COBPEMEHHBIX HH(DOPMAITMOHHBIX
TEXHOJIOTUM, TPH 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE
TEXHOJIOTUU ISl TOUCKA, TEepepabOTKM M TPEabsBICHUS Y4eOHOU u
Hay4YHO-IIOMYJISIpHON MH(OPMALIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
nHpopMaIuy, MOJYYEHHONM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHaIM3UpOBaTh  MOJy4aeMyl0  HHQOpMAIMi0O W OIEHUBAThL €€
JOCTOBEPHOCTh KAK HAa OCHOBE HMEIOLIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHMKA WH(OPMAIUY;

MPOSIBIIATH OpraHU3alMOHHbIE u MO3HaBaTeIbHbIC yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsS HOBBIX 3HAHUUW B Mpolecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4eOHO-UCCIIEIOBATEIIbCKUX PaboT;

paboTath B TpYIIEe C KMCHOJHEHHWEM pA3JIMYHBIX COLUAIBHBIX PpOJEH,
IUTAHUPOBATH PabOTy TPYIIIbI, PAIIMOHATILHO PACIIPEACTIATh NEATeIbHOCTD
B HECTaHAAPTHBIX CUTYallUsIX, aJICKBATHO OLIEHMBATh BKJIAJ KAXKIOrO W3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTprUBaeMOi PoOJIEMBbI;

MPOSIBJISITH MOTUBALIUIO K OyayIieil mpoecCuoOHaIbHON AESITEIIbHOCTU TI0
CIEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K konmy oOydenus B 11 knacce mpenMeTHbIE pe3yibTaThbl Ha YriayOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUIM:

MOHUMATh POJIb (U3UKK B  OKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAJIBHON M 3THUYECKOU cepax NeaTeTbHOCTH YeJIOBEKa, POjb U MECTO
¢u3NKKM B COBPEMEHHON HAy4yHOW KapTUHE MHUpPA, POJb AaCTPOHOMHUHU B
NPaKTUYECKON  JEATEeTbHOCTH 4YeJOBeKa M JajJbHEHIIEeM Hay4dHO-
TEXHUYECKOM Pa3BUTUM, 3HAYCHUE ONMHCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M TPOTHOCTHYECKOW (DYHKIMI (U3HUECKOW TEeopuHu —
ANEKTPOAMHAMHUKH, CIEHHAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
¢usuku, pons puszmyeckod Teopun B (HOPMHUPOBAHUM MPEICTABICHUN O
¢u3nuecKoil KapTHHE MHUPA, MECTO (PU3UUECKON KapTUHBI MHUpa B OOLIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O MPUPOJIE;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJenell (Qu3nYeckux Tel u
IpOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE U OJHOPOJIHOE
MarHuTHOE MOJisl, FApMOHUYECKHE KOJIeOaHus, MAaTEMAaTUYECKUN MasiTHUK,



WJICATbHBIA TNPYKUHHBIA MAasTHUK, TapPMOHUYECKHUE BOJIHBI, WJICAIbHBINA
KOJIeOATENIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIEN aToMa, aTOMHOTO siipa U
KBaHTOBOW MOJEIIN CBETA,

pa3nauyaTh yClOBUS (IpaHHULbl, O0JACTH) NMPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, MTOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBJICHMS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUS M 3aKOHBl JJIEKTPOJMHAMHUKH U
CHEUUaIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO  3apsiaa, cwia Awmnepa, cuna JlopeHma, 3akoH
ANEKTPOMArHUTHOM  WMHAyKuuu, npaswio  Jlenma, cBasp  OJIC
CAMOMHAYKIIMM B JJIEMEHTE JJIEKTPUUYECKOW LENH CO CKOPOCTBIO
U3MEHEHUS  CHJIbI  TOKa,  MOCTYJaThl  CHEUUAIBHOM  TEOpUHU
OTHOCUTEILHOCTH DUHINITEITHA);

aHAJIU3UPOBATh U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIONb3YS
IOJIO)KEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  OWHIITEWHa IS
doroadpdexra, mnepBbld W BTOpOM mocTynatel bopa, mnpuHIMI
COOTHOIIIEHMSI HeompeAenéHHocTel ['eif3enOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO M MacCOBOTO YMCEN M DHEPIUHU B SIIEPHBIX PEAKUUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHUCHIBaTh (PU3NYECKUE MPOLECChl U SIBJICHUS, WCIOJIb3Ysl BEJIMUYMHBI:
HaNpsHDKEHHOCTD JIEKTPUYECKOTO TTOJISL, MOTEHIMAT JIEKTPOCTATUYECKOTO
MOJIsl, Pa3sHOCTb NOTEHIMAJIOB, JJEKTPOJABIKYIIAs CUJIa, WHIYKIUS
MAarHuTHOTO TMOJsl, MarHUTHBIM TOTOK, cuja AMIiepa, MHIYKTUBHOCTD,
ANEKTPOJABIKYILASL CHJIA CAMOWHAYKIMM, SHEPIUs MArHUTHOTO TIOJIS
OPOBOJHUKA C TOKOM, PEJIATUBUCTCKAN HWMITYJIbC, IIOJHAs DHEPIHUs,
SHEPrus NOKOS CBOOOAHOW YACTHIIBI, SHEPrHsi U HUMIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsij sApa, SHEPTUS CBSI3U SA/1pa;

OOBACHATHL  OCOOEHHOCTM  MpPOTEKaHWUs  (UBMYECKUX  SIBJICHUIL:
AJIEKTPOMArHUTHAs UHAYKLINSA, CAMOMHIYKIUS, PE30HAHC, HHTep(hEepeHIIHS
BOJIH, JAu(pakuus, [AUCIEpPCHs, TMOJHOE BHYTPEHHEE OTpakKeHUE,
dotoanektpuueckuit dpdext (pororddext), ambda- u OerTa-pacnaabl
a5ep, raMMa-u3JIydeHue sep, (U3nuecKue MNPUHLHUIBI CHEKTPaJIbHOIO
aHaiu3a 1 paboThl Ja3epa;

ONpENENATh HANpPaBICHUE HHIYKIMA MArHUTHOTO MOJIA NPOBOJHHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHue, co3aBacMoe IIIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PACCUUTBIBATB €r0 XapaAKTEPUCTUKU;



MIPUMEHSTh OCHOBOIIOJIATAIONIME ACTPOHOMUYECKUE TMOHSITHSA, TEOPUU U
3aKOHBI JJIA aHajdu3a MW OOBsCHEHUs (UBMYECKUX IPOIIECCOB,
IPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKTAJIAKTUYECKOU
cpele; IBUKEHUS HEOECHBIX TeJ, BOJIONHU 3BE31 U BeeneHnoii;
MPOBOJIUTh HWCCJICIOBAHWE 3aBHCUMOCTEH (U3UYECKUX BEIWYUH C
WCIIOJB30BAaHUEM MPSIMBIX HM3MEPEHUM, TMPHU H3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IOJYYEHHON  3aBHUCHUMOCTHU
¢u3nueckux BEIMYMH B BHUAEC TIpadukoB ¢ Y4ETOM aOCOJIOTHBIX
MOTPEIIHOCTe  M3MEpPEHM, JellaThb  BBIBOABI IO  pe3yjbTaTram
HCCJIEI0BAHMS;

POBOJUTH KOCBEHHBbIE M3MEpEHUs (DU3UYECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA METOJ WU3MEPEHHUsI, OIEHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUIA;
POBOJIMTH OMBITHI 0 MPOBEPKE MPEII0KEHHON THUIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPaTh SKCIEPUMEHTAILHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJYYEHHBIC PE3yJIbTaThl M JeNaTh BBIBOJ O CTaTyce MPEII0KEHHOMN
TUTIOTE3b;

OTUCBHIBATh METO/IbI MOJYYCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOro/1aTh TpaBuiia 0€30MacHOTO TpyJa MpY MPOBEICHUHU HCCIIEI0BaHUN
B paMKax y4eOHOro DOKCIEpMMEHTa, TPAKTUKyMa U  Yy4eOHO-
WCCJIEIOBATENIbCKOM M TMPOCKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
MU3MEPUTEIbHBIX YCTPOUCTB U Ja00OpaTOPHOTro 000pyAOBAHUS;

pemarh pacy€THbIE 3aJaud C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOM
(¢u3nuecKol MOJIENbI0: HAa OCHOBAHMM AaHaJIM3a YCIOBUS BBIOUpATh
dbu3uyeckre MoOJeNd, OTBEUAKIIUMEe TpeOOBaHUSAM 3aJayd, MPUMEHATH
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3UYECKUX TEOPUi
OpyU  MCHOJIb30BAHMM MAaTEMATHYECKUX METOJOB PpEIICHHS  3ajad,
IPOBOJNTH PACUYEThl HA OCHOBAHUU MMEIOIIUXCS JAHHBIX, aHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOJblI PEUICHUSI C YUETOM MOJTYYEHHBIX
pE3yNbTaTOB;

permaTh KadeCTBEHHBbIE 3a7avd, TpeOyromue NPUMEHEHUS 3HAHUN U3
Pa3HBIX pa3lieloB Kypca GU3MKH, a TAaK)Ke MHTETPAIlMU 3HAHUN U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKJIA: BBICTPAUBATH JIOTHYECKYIO
IETOYKY PacCyXJICHUHN ¢ ONOPON Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3HYECKUE SIBJICHUS;

WCIIOJIh30BaTh TEOPETUYECKHE 3HAHUSA JUIsl OOBSCHEHUS OCHOBHBIX
MIPUHITUTIOB paOOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;



NPUBOIUTH TPUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOIIECCOB OKPY>KAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAM3UPOBATh U OLEHUBATH MOCIEACTBHS OBITOBON U MPOU3BOICTBEHHON
JESTENIbHOCTH 4YEJIOBEKa, CBA3aHHONW C (PU3WYECKUMH MPOIECCAMHU, C
MO3ULIUHI KOJIOTHUECKOW O€30MacHOCTH, MPEICTABICHUH O PalliOHATBHOM
IPUPOAONOIH30BAHUN, & TAKXKE Pa3yMHOM HCIIOJNb30BaHUM JTOCTHIKECHUMN
HayKd M TEXHOJIOTUH [UIs JalbHEHMINEero pa3BUTHS YeIOBEYECKOTO
0o0IIeCTBa;

NPUMEHSTh pa3IUYHble CIOCOObI paboThl ¢ MHPOpPMAIEH (PU3NIECKOTO
COJEp)KaHUsI C MHCIOJIb30BAaHMEM COBPEMEHHBIX HH(OPMaLMOHHBIX
TEXHOJIOTH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTHH JUIS TIOMCKa, MEepepadOTKU M TpeAbsABICHUS Y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAINH, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uH(pOpMaIlMK, TOJYYCHHOH W3 pPAa3NUYHBIX HCTOYHUKOB, KPUTUUECKU
aHAJIM3UPOBATh  MOJY4YaeMyl0  HMHPOpMALUI0O W OIEHHBaThb €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCA 3HAHWN, TaK U Ha OCHOBE
aHaJIM3a UCTOYHHKA MH(OpMaIUY;

MPOSIBIISITH OpraHU3aIMOHHBIC u MO3HABATEIIbHBIC YMEHHUSI
CaMOCTOSITEJILHOTO ~ MPHOOpEeTEeHUsT HOBBIX 3HAaHUM B mpolecce
BBITNOJIHEHUS IPOEKTHBIX U y4EOHO-UCCIIE0BATEIbCKUX PadoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3IMYHbIX COLUAIBHBIX pOJIeH,
IUTaHUPOBATh PabOTy TPYMIIbI, PAlMOHATIBHO PACIPEAETATh 1EATEIbHOCTh
B HECTaHJAPTHBIX CHUTYyalMsX, aJ€KBATHO OIICHMBATH BKJIAJ KaXXIOTO U3
YYaCTHUKOB TPYMIIBI B PELICHHE pacCMaTPUBAEMOM MPOOIEMBI;

HPOSIBISATE MOTHBALMIO K Oyayiel npodecCUOHaIbHON AEITeIbHOCTHU 110
CHEIUATBLHOCTIM (U3HKO-TEXHUYECKOTO MPOQUIIS.



3.TemaTnueckoe NJIAHUPOBAHUE

10 KJIACC
Ne | Tema paznena Kou- DJieKTPpOHHBbIEe | YueT padoueit
n/n BO (uudpossie) NporpaMMbl BOCIIUTAHUSA
qac. MeTOIHYeCKHe

MaTepHAaJbI

1 Hayunblii meToj 6 bubnuoreka Mcrionp30BaHue BOCIUTATEIBHBIX

MO3HAHUS PUPOAbI [HOK BO3MOXHOCTEN COAEPKAHUS TEMBI

https://m.eds00.r | yepe3 moaGOP COOTBETCTBYIOIIMX
u/7f41bf72 3314 JUIs PEIICHUS.

2 Mexanuka 35 bubnunoreka Hcnonp3oBanne BOCIUTATEIbHBIX
HOK BO3MOKHOCTEHN COJIepKaHUsI TEMbI
https://m.eds00.r | uepes moaGOP COOTBETCTBYIOIKX
u/7f41bf72 3aJ1a4 JUIs PEIICHUS.

2.1. | Kuaemaruka 10

2.2. | Iunamuka 10

2.3. | CraTuka TBEpJIOTO Tena 5

2.4. | 3aKOHBI COXpaHEHUS B 10

MEXaHHUKE
3. | Moaekyasipuas 49 bubnuoreka Hcnonp30BaHne BOCHUTATEIbHBIX
¢pusnka u LIOK BO3MOXKHOCTEH COIEPIKAHHS TEMBI
TEPMOAMHAMHUKA https://m.eds00.r | yepes moaGOP COOTBETCTBYIOIIUX
u/7f41bf72 3aj1a4 JUIsl PEIICHHUSL.
3.1. | OCHOBBI MOJIEKYIISIPHO- 15
KHHETUYECKON TEOpHUH.

3.2 | TepmoanHaMuKa. 20
TermnoBbie MalIUHBI.

3.3. | Arperatable coctostHus | 14
BellecTBa. Pa3oBbie
MePexXO0/Ibl.

4. | DieKTpoAMHAMHKA 54 bubnuoteka Hcnonp30BaHne BOCIUTATEIBHBIX
[HOK BO3MOXKHOCTEH cofiepKaHHs TEMbI
https://m.eds00.r | yepes oa00p COOTBETCTBYIOIIUX
u/7f41bf72 3a]a4 JUIsl PEeIICHUSI.

4.1. | DneKTpuvecKoe moie 24

4.2. | TlocTosiHHBII 24

AJIEKTPUYECKUM TOK.
4.3. | Toku B pa3IMyuHBIX 6
cpenax
5. | ®uznueckuii 16 bubnmnoreka Hcnonp3oBaHne BOCTIUTATEIIBHBIX
NPaKTHKYM [HOK BO3MOXKHOCTEH COAEepKAHUS TEMbI
https://m.eds00.r | yepe3 moaGOP COOTBETCTBYIOIIMX
u/7f41bf72 3319 JUIS PEIICHUS.
6. | Pe3epBHOe Bpemsi 10
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11 KJIACC
Ne | Tema pa3jgena Koua-Bo | DaexkTponnsie | @opma yuyera padoyeid
n/n yac. (uu¢posBbie) NporpaMMbl BOCIIUTAHUS
METOINYECKHE
MaTepuajbl
1 DJIeKTPOAMHAMHUKA 27 bubanoreka Ucnonp3oBaHre BOCHIHUTATEIBHBIX
HOK BO3MOXKHOCTEHN cofepKaHUs TEMbI
https://m.eds00.ru/ | yepes mox60p COOTBETCTBYIOIIMX
7f41bf72 3a71a4 ISl PELIEHHS.
1.1 | MarauTtHOE HoJjie 14
1.2. | DnekTpoMarHuTHas 13
WHIYKITHS
2. Kos1e0aHus B BOJIHBI 60 bubnuoreka Hcrnonp30BaHne BOCIIHTATEIIHHBIX
LHOK BO3MOYKHOCTEH COJIEPIKaHUS TEMBI
https://m.eds00.ru/ | yepes momOOp COOTBETCTBYIOLINX
741bf72 32124 JUIsl PEILECHMS.
2.1. | Mexannueckue 10
KoJieOaHus
2.2. | DneKTpOMarHuTHbIC 15
KOJICOaHMS
2.3. | Mexanundeckue u 10
AJIEKTPOMArHUTHBIC
BOJIHEI
2.4. | Onruka 25
3. OcHOBBI cIeHAJIBbHOI | 5
Teopuu
OTHOCHTEJIbHOCTH
4. | KBanToBas ¢usuka. 25 bubnuotexa Wcnonb30BaHrne BOCHUTATEIbHBIX
HOK BO3MOXHOCTEH COJICPKAHUS TEMbI
https://m.eds00.ru/ | yepes moxOGOp COOTBETCTBYIOLINX
7f41bf72 3aJ1a9 JTsl PEIICHUS.
4.1. | KopryckynsipHo- 15
BOJIHOBOM JTyann3m
4.2. | duzuka aTromMa. 5
4.3. | ®uszuka aTOMHOTO SIpa 5
U 3JIEMEHTAPHBIX YaCTHI
5 J1eMeHTBI 12 bubmnorexa Hcrnonp30Banne BOCIUTATEIbHEBIX
ACTPOHOMUM U HOK BO3MOKHOCTEHN COJIEpKAHUS TEMBI
acTpopu3uku https://m.eds00.ru/ | yepes moaGOP COOTBETCTBYIOMIMX
7f41bf72 3a/1aq JUIsl PEIICHMSL.
6 duznuecknii 16 bubmnorexa Hcnonbp3oBaHre BOCHUTATEIBHBIX
NPaKTHKYM NOK BO3MOXKHOCTEH cofepKaHUs TEMbI
https://m.eds00.ru/ | uepes moaGOP COOTBETCTBYIOIIUX
7f41bf72 3a/1a4 JIsl pEIICHUS.
7 O6o01mamee 15 bubmnorexa Hcnonw3oBanue BOCHUTATEIIBHBIX
NMOBTOPEHHE LHOK BO3MOJKHOCTEH COJIepKaHUS TEMbI

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

gepes Moa00p COOTBETCTBYIOIIUX
3aia4v aJid pCuICHUA.
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