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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. Hayunblii MeTO O3HAHUS NPUPOABI.

Ouzuka — (yHIaMeHTalbHass HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npupoasl. Habmoaenue u sKcriepuMeHT B
dusuke.

CnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gpu3ndeckux BeIU4UH (a0CONIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (U3NYECKUX SBICHUNW M MPOLECCOB (MaTepualbHasi TOYKa, aOCOIOTHO
TBEPIOE TEI0, HieanbHasl )KUKOCTh, HICATbHBIN Ta3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. PHU3HUECcKas TeOpusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
NPAaKTUYECKOHN e TETLHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

W3mepenue CHITbl TOKA M HAMIPSDKEHUS B IIETIH MTOCTOSIHHOTO TOKA P IMTOMOIIN aHAIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3nakoMCcTBO ¢ nudpoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHus: GU3NMIECKUX
BEJIMYMH IPU TOMOIIY KOMITBIOTEPHBIX JATYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe BUKEeHHE. OTHOCHUTENFHOCTh MEXaHHUYECKOro JBkeHus. Cucrema
OTCYETA.

[Tpsimast 1 oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BekTop MaTepuaibHOW TOYKH, €Tr0 MPOEKIMH Ha OCH CHUCTEMBI KOOpIHMHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepHaJIbHONW TOYKH, X MPOEKIIMH HAa OCH CHCTeMBbI KoopauHaT. CIIOKeHHEe MepeMenieHni 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE. 3aBUCUMOCTh KOOPAWHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobomHoe majieHue. Y CKopeHne cBOOOTHOTO NaieHus. [[Bikenue Tema, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHUS] MaTepUaAIbHOM TOUYKH OT
BPEMEHHU U UX rpaduKu.

KpuBonuneiinoe nmwkeHue. J[BrmkeHne MaTepualbHON TOYKH MO OKPYKHOCTH. YTJIOBas U
nuHelHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIINALHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHUYeCKHe YCTPOHCTBA W TEXHOJOTWYECKHE TIPOIECCHl: CIUIOMETp, JBUKCHUE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mopnenb cuCTeMbI OTCUETa, MILTIOCTPALIUS KHHEMAaTHYECKUX XapaKTePUCTHK JIBHKECHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

WnnrocTpatyst mpeesibHOro nepexoaa U i3MepeHre MIHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue MBIKEHHM C UCIIOIB30BAHMEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

Hampasiienre CKOpoCTH P ABMKEHUU TIO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEAYKTOPE.



CpaBHeHME TIyTE€H, TPACKTOPUM, CKOPOCTEN JIBHKEHUS OJHOT'O M TOTO K€ TeJa B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOIO JIBMKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

W3mepenne ycKkopeHus Ipy MPSMOJIMHEHOM PaBHOYCKOPEHHOM JBUKEHUHU 11O HAKIIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: CBOOOTHOTO MajieHus (PEKOMEHIOBAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yueHne OBMXKEHUS Teja, OpOLICHHOTO TOpU30HTANBHO. [IpoBepka rumoTessl 0 MpsiMoit
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJNA.

N3yuyenue aBuKeHUs Tea M0 OKPYKHOCTH C IOCTOSHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHUMOCTH IepHoja oOpalleHus KOHMYECKOro MasTHHKAa OT €ro
11apaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH Hprorona. MHepunanbHble cucteMsl oTcuéTa. [IpyuHIMI OTHOCHTEIBHOCTH
["anunes. HemnepuinanabHble CHCTEMBI OTCUETa (ONpeIesieHe, TPUMEpHI).

Macca tena. Cuia. [lpuHnun cynepno3uumu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperunii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON U MHEPTHOW MacChl.

Cuna TsOKeCTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TIQJCHUS OT BBICOTHI HAJ
MOBEPXHOCTBIO IUIAHETHI M OT reorpapuyueckoil MmupoTsl. J[BUKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKYIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU Tela B JKUIKOCTU WM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO ABUKECHUS.

Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuueckue ycTpOHCTBa W TEXHOJOIMUYECKHE IPOLECCHl: TMOAIIUIHUKY, ABUKEHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUs TeNl B MHEPLHUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

[IpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEH PUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChl Tea
Ha €r0 yCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIIUX B PE3YJIBTATE B3AUMOACUCTBHUS TE.

N3MepeHne mace 1o B3auMOJICHCTBHUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHEeHHME CWII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.

N3mepenne paBHOAEHCTBYIOMIEH CUJI PU JBMKEHUU OpyCcKa 10 HAaKJIOHHOM TUIOCKOCTH.

[IpoBepka rumore3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXKEHHMS Opycka IO HaKIOHHOH
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne IBMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOH yepe3 JIErkuit OJI0K.



N3mepenne ko3 duimenTa TpeHus 1Mo BEIUYHHE YIIIOBOTO KOd(PHUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTH C IEPEMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

N3yuenue ABMXKEHUS Irpy3a Ha BaJLy C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPIOTO Teja.
MoMmeHT cuibl OTHOCHUTENBHO ocu BpaieHus. [lnedo cunpl. CrnoxkeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnosus paBHOBECHS TBEPAOIO TeEINA.

YcroitunBoe, HEYyCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHMH.

Hemoncmpayuu.

VYcnoBust paBHOBeECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue yciioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOILET0 OCh BPAIEHHUS.

KoHcTpyrnpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexaHuke.

Nmnynec mMaTepuanbHOW TOYKH, CUCTEMbl MaTepuaibHbIX Touek. LleHTp macc cuctemsl
MaTepHualbHBIX ToueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

HMnynbc cuiibl 1 N3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAJIbHBIX MOJISIX.

PaGoTa cunbsl Ha MaJOM M Ha KOHEYHOM NepemenieHuH. ['padudeckoe mpeacraBieHue
paboTHI CHJIBI.

MOUIHOCTB CHJIBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTrUH MATEPUATILHON TOUKH.

[ToreHunanbHble M HEMOTEHIMANbHbIE cuibl. [loTeHnanbHas sHeprus. [loTeHnuansHas
SHEPrus ynpyro neGopMHpOBaHHOW NpyKUHBI. [loTeHIMaNbHas SHEPrHUs Tela B OAHOPOJHOM
rpaBUTalMOHHOM MoJe. [loTeHanbHas 3Heprus Teja B TPaBUTAIMOHHOM I0Jie OJHOPOJHOTO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KoOcMUYecKasi CKOPOCTb.

CBs13p pabOTHI HEMOTEHIMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW 3HEPrHMH CUCTEMbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKOW DHEPTHH.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymnu i uaeanbHOM KHUIKOCTH KaK CIEACTBHE 3aKOHA COXPAHEHUs
MEXaHUYECKON YHEPTUU.

TexHnueckue ycTpoHCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IABM)KEHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHne 3Hepruu Teja MpHu COBEPILIEHUH PabOThI.

B3anmuble npeBpalieHuss KWHHETUYECKOW U MOTEHIIMAIbHOW YHEPT UM PU JEHCTBUU Ha TEIIO
CHUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.



CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

N3mepenne ummysbca Tena o TOpMO3HOMY IYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOIITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UIMITYJIbCA T€la C UMITYJIbCOM CHUIIBL.

HccenenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KWHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY Ty TH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla O HAaKJIIOHHOW TJIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TePMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OcHoBHbBIE MOJIOKEHUSI MoJeKyJsspHO-kuHeTnuecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBkeHHe. XapakTep IBHKEHHS U B3aHUMOJCHCTBHS
yacTul BeniectBa. MoJienu CTpoeHHs Ta30B, KHUIKOCTEH U TBEPABIX Tl U O0BSICHEHNE CBOMCTB
BElleCTBA HAa OCHOBE OSTUX Mojenell. Macca u pasmepbl Mojekyn (atomoB). KommdectBo
BeulectBa. [locrosunas ABoraapo.

TemnnoBoe paBHOBecue. Temmeparypa u crocobbl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopeinb uaeanbHOro raza B MOJICKYJISIPHO-KMHETUUECKOW TEOPUH: YACTHUILBI Fa3a ABUKYTCS
XaO0TUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHBL. YpaBHeHue MennaeneeBa—Kiamnelipona. AOcontoTHas Temmeparypa
(kana temneparyp KeneBuna). 3axon Jlanprona. M3omporecchl B uaeallbHOM rase cC
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpepcraBieHue U30MPOLECCOB: U30TEPMa,
n30x0pa, n3obapa.

CBs13b MEXKy IaBIEHUEM U CPEIHEN KUHETUYECKOM YJHEPIHEN MOCTYNATENBHOTIO TEMJIOBOIO
JBUKEHUS MOJIEKYJI UJI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHME MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
WJICaJIbHOTO Ta3a).

CBsi3p  aOCONIOTHOM  TeMmeparypbl TEPMOJMHAMHUYECKOW CHUCTEMBI CO  CpeaHel
KMHETUYECKOW YHEPTUEH MOCTYATENBHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHU4YeCKHe YCTPOMCTBA M TEXHOJOTHYECKHUE TIPOIIECCHI: TEPMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mopenb GpOYHOBCKOTO JIBH)KEHUS.

Buneoponuk ¢ 3anuchio peaqbHOro OpOYHOBCKOTO JIBUKEHUS.

Juddysus xunkocrei.

Mogens onbita IITepna.

[IpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Habmonienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue npoiiecca yCTaHOBICHUS TEINIOBOTO PaBHOBECHS IIPU TEIJIO0OMEHE MEXIY
ropsiuei U X0JIOAHOU BOJOM.

W3ydyeHrne uU30TEpMUYECKOrO TMpolecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

W3yuenne n30X0pHOro Impolecca.

N3yuenne n306apHOTo mnporecca.

IIpoBepka ypaBHEHUS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunoi.



Tepmonuuamuueckas (T]1) cuctema. 3agaHue BHEIIHUX YCIOBHUH JIJIs1 TEPMOAMHAMUYECKOM
cucreMbl. BHemHne u BHyTpeHHHE napaMmeTpsl. [lapamerpsl TEpMOAMHAMHUYECKONW CUCTEMBI KaK
CpeIHME 3HAaYEHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOITMYECKOM YPOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpou3BoiibHAas pesakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMH: YpaBHEHHE
MenneneeBa—Kianeiipona U BbIpaK€HHE ISl BHYTPEHHEH SHEPruu. Y CIOBUS NPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTPEHHEHN 3HEPTrUy OJHOATOMHOTO UAECAIIBHOTO ra3a.

KBa3ucrtarnueckue u HECTaTUUECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMUKe. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenadya kak crmoco® HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEePMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepIIeHUs: padoThl. KOHBEKIHS, TEIIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BellleCTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuiMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHYTpeHH:s sHeprus. KonuuecTBo TemnoTel U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTrur TEPMOIUHAMUYECKONW CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoll 3aK0H TEpMOJMHAMUKH NIl HEPABHOBECHBIX INPOLIECCOB: HEBO3MOXHO INE€PENATH
TEIJIOTY OT OoJiee XOJOJAHOrO Tela K OoJjiee Harperomy 0Oe3 kommeHcanuu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpuHMne! aeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenne KIT/. ukn Kapno.

OKOJIOTUYECKHE ACTEKThl UCIOIb30BaHUs TEIUIOBBIX ABUTareineil. TemnoBoe 3arps3HeHne
OKPYXKarOILEeH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alKsg OMOOPraHUYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOI M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH aIiadaTHueCKOM PaCIIMPEHUH.

Bo3nyniHoe orauso.

CpaBHeHUE YJEIbHBIX TEIUIOEMKOCTEN BELLIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATEEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHOU TeT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yueHnne B3aMMOCBSI3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KHUIICHUS KUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcarus. Vcnmapenwe w© KumeHue. YenabHas TEIUIOTa
napooOpa3zoBaHMUs.



Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JIABJICHUS] HACBHIIIEHHOTO Mapa OT TEMIIepaTypbl, X HE3aBUCUMOCTh OT 00b&Ma HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TeroTa miasineaus. Cyonumanus.

Hedbopmaruu tBEpHOro Tema. Pactshkenune u cxarue. Cuur. Monyne HOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE paclUIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJICOAHUH YacTHUI] BEIIECTBA KaK NPUYMHA TEIUIOBOTO PACIIUPEHUS T
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX MEPEX0ax.

YpaBHeHHe TEIIOBOTrO OanaHca.

[ToBepxHocTHOE HaTsDKeHUE. Koa(hUIMEeHT moBepXHOCTHOTO HATsDKeHUs. KanmuuisapHbie
ABJEHU. [aBieHne 1o UCKPUBIEHHOM ITOBEPXHOCTHIO xKuaKkocTh. Dopmyita Jlaruiaca.

TexHuueckue yCTpoOilCTBA H TEXHOJOTMYECKHE IPOLIECCHI: JKUIKUE KPUCTAJLIbI,
COBPEMEHHbIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu nOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OnBITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHme.

Kanunnsipusie sBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKHUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mamnsix gedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

N3mepenne yaenbHOM TEIIOTH MIaBJIEHUS JIbJA.

W3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B IOMEILIEHHUH.

N3mepenne ko3 huiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHUJIBL.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpr3anus Tel U €€ MpOSBICHUA. DIEKTPUYECKUN 3apsan. J[Ba BHAA 3IEKTPUUYECKUX
3apsi1oB. [[poBOAHUKH, TUATIEKTPUKH U MTOTYIPOBOAHUKU. DJIEMEHTAPHbBIN SJIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa.

BsaumonerictBue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpuueckoe notie. Ero neiicTere Ha 3JIEKTPUUYECKUE 3apsIibl.

Hanpsokéanocts  anekrpuueckoro mousis. [IpoOubiid 3apsn. Jluaum HanpsokEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

IToTeHIManbHOCTh 3IEKTPOCTATUYECKOTO MOJsA. PAa3HOCTh NMOTEHIMANOB U HAINpPSKEHUE.
[ToTeHumanbHas 3HEPrus 3apsaa B JIEKTPOCTaTUYECKOM noJie. [loTeHnnai 351eKTpoCcTaTHYeCKOTro



nosist. CBsA3b HANPSKEHHOCTH IMOJS M PA3HOCTU MOTEHLHATIOB ISl 3JIEKTPOCTATUYECKOTO MOJIS
(KaK OJJHOPOAHOTO, TAK U HEOJHOPOIHOTO).

[IpuHUUI Cynepro3uINK SJEKTPUYECKHUX MTOJIEH.

[Tome ToueuHoro 3apsa. [lone paBHOMepHO 3apsbkeHHOU cdepbl. Ilone paBHOMEpHO
3apsHKeHHOro 1o o0béMy mapa. Ilojme paBHOMEpHO 3apsyKeHHOW OECKOHEYHOM ITOCKOCTH.
KapruHbl TMHUN HANPS)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIMATIbHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3aPsJI0B.

JM3EeKTPUKH B JIEKTPOCTATUYECKOM TOJIE. [[UaeKTprudeckasi IpOHMIAEMOCTh BEILECTBA.

Konpnencarop. DNeKTpOEMKOCTh KOHJIEHCATOpA. DNEeKTpOEMKOCTh IJIOCKOTO
KOHJICHCATOPA.

[TapamnensbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTenbHOe — coeMHEHHE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>KeHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUYECKOM TIOJIE.

TexHu4eckue ycTpoiiCTBa M TEXHOJOTMUYECKHE MPOLECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYCCKAS 3alTUTA, 3a3EMJICHHE JICKTPONPHOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE T10JI€ 3aPsHKCHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKEHHBIX IIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBHUCHUMOCTB JIEKTPOEMKOCTH TNIOCKOTO KOHJIEHCATOPA OT IUIOIIA I TUTACTHH, PACCTOSTHUS
MEXAY HUMH U IU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHEprusi MEKTPUIECKOTO TOJIs 3apSHKEHHOT0 KOHJIEHCATOpa.

3apska v pa3psiika KOHIAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

OneHka cul B3auMOJEICTBUSA 3apsKEHHBIX Tell.

HabGmronenue mpeBpalieHus: JHEPTUU 3apsHKEHHOTO KOHJIEHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOJIMO/1A.

N3ydenune npoTekaHusi TOKa B LEMH, COAEPKAIIEH KOHIEHCATOP.

Pacripenenenrie pa3HOCTH TOTEHIUANOB (HAMpSOKEHUS) TMPH  MOCIEI0BATEILHOM
COEJIMHEHUH KOHJIEHCATOPOB.

Hccnenosanue paspsana KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VYcioBust  CylecTBOBaHMSI TOCTOSTHHOTO — AJIEKTPUYECKOTO TOKa. VICTOYHHMKM TOKa.
Hampsoxkenne U u 31C €.

3akon Oma 1S y4acTKa Lenu.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHUS] OHOPOAHOTO ITPOBOIHUKA
OT €ro JJIMHBI U IUIOIIA/IA [TONIEPEYHOI0 CEYEHUs. Y ACIBHOE CONPOTUBIIEHNE BEILIECTBA.

ITocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEAWHEHHE MPOBOJHUKOB. Pacyér
pa3BEeTBIEHHBIX AMeKTprueckux meneit. [IpaBuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOIIHOCTB 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BbIEIIEMAsl HA PE3UCTOPE.

O/1C v BHyTpeHHEe CONPOTUBIICHHE UCTOYHHIKA TOKa. 3aK0oH OMa 71 TOJTHOH (3aMKHYTO )
AJIEKTPUYECKOM 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIkaHuE.

KoHnnencatop B 1enu moCcTOSIHHOTO TOKa.



TexHuueckne YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTaT, CYETUHK IEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKA U HAIIPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS Ui PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOMA.

3aBUCHUMOCTh CONPOTHUBIICHUS LWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MIONEPEYHOI0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COTIPOTUBIICHUS IIPH MTOCTOSTHHOM HAINPSKEHUH.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco0bI coeMHEHHSI ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/1y IMOJIOCAMU HCTOYHHKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

H3mepeHue yaensHOro COnpOTUBICHHSI IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npesena u3MepeHus ammnepmeTpa (BOJIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3apucumoctu D/1C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH NP KOPOTKOM
3aMbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHLIMAJIOB MEX /1Y ITOJIKOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA B
LEeMu.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnekTpuyeckas HIPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCHUMOCTb  CONPOTHBIEHUS  METaLIOB  OT  TEMIEpPaTyphl.
CBepxXnpoBOAUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-niepexoaa. IlomynpoBoJHUKOBBIE TPHUOOPBI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOIMTHUYECKAs JUCCOLMALMS. JIEKTPOJIN3.
3axonbl Dapazes 1UIsl 3JIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. (CaMOCTOSTENbHBIM M HECAMOCTOSITENIBHBIN pa3psi.
PaznuuHblie TUIIBI caMOCTOATENBHOTO pa3pana. Monnus. [lnazma.

TexHuueckue yCTpPONMCTBA M INPAKTHUECKOE IPUMEHEHHWE: Ta30pa3psiHble JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBo# paspsg ¥ IPOBOAMMOCTb BO3AYXa.

CpaBHeHuE MPOBOIUMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

Habmronenue anekrponusa.

W3mepenue 3apsiia OJTHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.



CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil NPAKTUKYM.

CniocoObl u3Mepenust (U3NYECKUX BETUYUH C UCIOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usznyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHU, UCCIIeI0BaHUN 3aBUCUMOCTEN (PM3UUECKUX BETMYHH,
IPOBEpPKA IMPEUIOKEHHBIX TUNOTE3 (BBIOOp M3 paloOT, ONMMCAHHBIX B TEMAaTHMUYECKHX pa3jeiax
«Y4YeHNYECKHI SKCIIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

Me:knpeameTHbie CBSI3H.

Wzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C y4ETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemnole nOHAMUA, CE6A3AHHbBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIH (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHUE, TOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, U(poBas 1ad0paToOpHs.

Mamemamuka: peuicHWE CHCTEMbl ypaBHeHm. JIluHelHas QyHkoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonozua: mexannaeckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMOC, TEII00OMEH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKAIIeW  Cpelbl,  yTHIA3auus
OMOOpPraHNYECKOro TOIMJIMBA JJISl BBIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MTOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIE SBJICHHS B IPUPOE, SJIEKTPUUECKUE SABICHUS B )KHUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUasoB, TEIUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJIOB, 3JEKTPOIUTHYECKas
JUCCOIMAIs, TAIbBAHUKA, SJIEKTPOHHAS! MUKPOCKOIIUSI.

T'eozpaghusa: BnaxHOCTh BO31yXa, BETPhL, OApOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
KUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMH (KPOHINTEHH, pemeéTdyarpie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHHUKE (TUPOCKOI, BOJOMET
U JIpyrue), ABUTATE]Ib BHYTPEHHETO CropaHHs, MapoBas TypOMHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHalioB, M  HAHOTEXHOJOTMH,  JJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHue
AIIEKTPOIPUOOPOB, ra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE IPUOOPHI, TalIbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmopeiicTBie MOCTOSHHBIX MAarHUTOB M IMPOBOJHHKOB C TOKOM. MarHuTHoOe IoJie.
Bekrop marautHONM MHAYKUMH. [IpyHIMI Cyneprno3uiy MarHUTHBIX 1oJei. JIMHMYM MarHUTHOU
UHIYKIUU.

MarautHoe 1noJjie IPOBOAHMKA C TOKOM (IIPSIMOrO NPOBOJHHUKA, KATYIIKHM M KPYroBOI'O
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

MarnuTHoe nozie B Beniectse. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.



TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
3JIEMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJs TOJOCOBOTO U IMOIKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptvHa nuHMA MarHUTHOM HWHIOYKUMHU TMOJS JUIMHHOTO HPSIMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBre ABYX MPOBOJAHUKOB C TOKOM.

Cuita Ammiepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

Habumronenne ABM>KeHUS ITy4YKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI OEHCTBUS 3TEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuKym.

HccnenoBanue MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cuibl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbl TOKA.

Onpenenenne MarHUTHOM MHIYKIIMU HAa OCHOBE M3MEpPEHUs CHIIbl AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM HMHAYKIMH. [loTOk BekTopa MarHuTHOM MHAYKuMH. DJ1C
WHAYKIHMH. 3aKOH 2JIEKTpOMarHuTHO! nHaykuu Papanes. Buxpesoe anexkrpuueckoe nmose. Toku
dyxo.

O/1C nHayKIMK B IPOBOJHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylmika HWHAYKTMBHOCTM B 1ENU MOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. 9J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHHueCKne yCTpONCTBA U TEXHOJIOTMYECKHE ITPOLECCHI: MHAYKIIMOHHAS [1€4Yb, COJICHOU,
3allUTa OT AJIEKTPU3ALUU TeJl IPU ABUKEHUHU B MArHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITUH.

Hccnenosanue 3aBucumMocty IJ[C MHAYKIINN OT CKOPOCTH U3MEHEHHUS MArHUTHOT'O ITOTOKA.

ITpaBuio Jlenna.

[Tanenne MaruuTa B aJJlOMHHHUEBOM (MeIHOI) TpyOe.

SIBieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJI€HUS 2IEKTPOMarHUTHOM WHAYKIIUH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBIEHUS CAMOMHIAYKIUU.

COopka MOEemH IEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHaasg cucrema. CBOOOIHBIE KOJIEOAHHU.

[apmonnueckue  konebanusi. KuHemartmueckoe W JAMHAMHYECKOE  OMHMCAHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpPaHEHUs MEXaHNYeCKOM sHeprun ). BeiBoA AMHAMUYECKOTO
OTMCAHMsI TAPMOHUYECKHUX KOJIeOaHUH U3 UX YIHEPTeTHUECKOr0 U KHHEMAaTHYEeCKOTO OIHCAHUSI.



Ammmatyna u ($aza kosnebanuii. CBs3b aMIUTMTYABI KOJICOAHWNW HMCXOMHOW BEIMYUHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHUSI.

[Tepuon n yacrora konedanuil. Ileprnoa Manbix cBOOOIHBIX KOJI€OAaHUN MAaTEMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsTHe 0 3aryxaromux konebaHusx. BoiHyxeHHble KoaeOanus. Pezonanc. PezonancHas
KpHBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJICOAHMS.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

HaOnroneHue He3aBUCUMOCTH NEPHOAA MAJIBIX KOJIeOaHUH rpy3a Ha HUTHU OT aMILTUTY/bI.

HccnenoBanue 3aTyXaomuX KOJeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOAHUI
OT CONPOTHUBJICHUS.

HccnenoBanne kosneGaHWid TIpy3a Ha MAacCHBHOW NpPYKHHE C LENbI0 (OPMHUPOBAHUS
npezcTaBiIeHuit 00 ueanbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJIeOaHHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKMUKyMm.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

N3yueHne 3aKOHOB JIBI)KEHUS Teja B X0/€ KoyeOaHUi Ha yIIpyroM MojBece.

W3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUIUTY/IbI 3aTyXarOMINX KoieOaHuil.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummubole Ko1e0aHUA.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
koneOaTesibHOM KoHType. ®opmyna Tomcona. CBA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B U1€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxarolmuye 3JIEKTpOMarHuTHbIE KoJieOaHus. BBIHYXJEHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUsSI IPU pa3IMuyHON opMe 3aBUCUMOCTH MEPEMEHHOT0 TOKa OT
BPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENI CHHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanpublii TpanchopmaTop. IIponsBoacTso, nepegadya U nmoTtpediieHUE 3JIEKTPUUYECKON
DHEPIHH.

DKOJIOTUYECKHE PHUCKU TPH IMPOU3BOJCTBE 3JEKTposHEepruu. KynbTypa ucnoiap30BaHUS
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKHU3HHU.

TexHudyeckne yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTBI CBOOOJHBIX KOJIEOaHUI OT MHIYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.

['ereparop He3aTyXalOIMKX AIEKTPOMArHUTHBIX KOJICOaHUH.

Mopnenb 371eKTpOMarHUTHOTO TeHepaTopa.

BbIHYX1€HHbBIE CHHYCOMIaJIbHBIE KOJIEOaHHU .

Pesucrop, karymika HHIyKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.



Pe3onanc npu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

YCTpOoHCTBO U IPUHITUIT ACHCTBUS TpaHChopMarTopa.

Mogenb TMHAN 3IEKTPOIIepeadH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

Wzydenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOr0 TOKa 4epe3 IMOCIEA0BATENIbHO COCIMHEHHBIE KOHAEHCATOp,
KaTYyILKY U PE3UCTOD.

Habmroienue 31eKkTpoMarHuTHOTO Pe30HAaHCa.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80JIHbL.

MexaHuueckue BOJIHBI, YCIOBHUS HX pacnpocTtpaHeHus. [lonepeunble W IpOAOJbHBIE
BoJHBL. [lepron, cKOpoCTh pacnpoCTpaHeHHs U JUIMHA BOJHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeToMIICHUE, UHTephEPEHITHs U TU(PAKITHSL.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHS M3JIy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3aumuHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXX€HUE, MPEJIOMIICHHE, MOJIApU3alus,
uHTEephEepeHIHs U AUDPAKITHSL.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBS3U U TeNEBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAroIIeH Cpeibl.

TexHuueckue ycTpocTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pagap, paauoNpUEMHHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHA.

Habmonenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 Auppakiind MEXaHHYECKUX BOJIH.

AKYCTHYECKHI1 pe30oHaHC.

CBolicTBa yabpTpa3ByKa U €ro NIPpUMEHEHHUE.

Habmroienue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPakK€HUE, TMpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHus.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3yuenue napameTpoB 3ByKOBOH BOJIHBI.

N3ydeHne pacpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOoNMHENHOE pacIpOCTpaHEHUE CBETa B OJHOPOIHOM cpene. JIyd ceera. TodeuHbIi
VCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUIl B IJIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MpeJIOMJICHHs cBeTa. AOCONIOTHBIA IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTenb NpeaomiieHHus. [locTOSHCTBO 4acTOTBI CBETa M



COOTHOUIEHUE JUIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHULly pasnena
JBYX ONITUYECKUX CPE.

Xon nydeit B mpu3Mme. Jucnepeust ceeta. CloxHBIN cocTtaB Oenoro cBera. L[Ber.

ITonnHOE BHyTpeHHEee oTpakeHue. IIpenenbHblil yroi MoJaHOro BHYTPEHHETO OTPasKEHUSI.

Cobuparomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTUYECKasi CUJa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH chepudeckoi
JIMH3BI OT €€ FTEOMETPUU U OTHOCUTEJIBHOTO MTOKA3ATENsI IPETOMIICHHUS.

dopMya TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y O] TPOU3BOIbHBIM YIJIOM K €€ IVIABHOM ONTHUYECKOU OCH.
[TocTpoeHue n300paKeHMt TOUYKH U OTPE3Ka MPSMOM B COOUPAIOINX U PACCEHBAIOIINX JTHH3AX U
UX CHUCTEMaX.

OnTuueckue npudopsl. Paspeatomias cnocobHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IPUMEHUMOCTH F€OMETPUUECKOMN ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cBera. KorepeHTHbie HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT ABYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMeps! Kiaccnueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IPH MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLIECChl: OYKH, JyIa, IEepPUCKOI,
dboToanmapart, MUKPOCKOII, TPOEKIIMOHHBII aIapar, IPOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(paKInOHHAS PeIETKa.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue NpeioMIICHUS CBETA.

Habnronenne nomHOro BHYTpEeHHEro oTpakeHus. MoJieib CBETOBO/A.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB YEPE3 IIOCKONAPAIIIENBHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300pasKeHHM B JIMH3aX.

Moenu MEKpOCKOIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

Habmroienue 1BETOB TOHKUX MIEHOK.

Hab6monenue nudpakiuu certa.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOro CeKTpa.

Habmonenue nucnepcun cBeta.

Habmroienue nosisipuszanuu cBera.

[TpuMmeHeHre NoaIpOnI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomot, npaKmuKym.

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

Hccnenoanue 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHUS OT BELECTBA (Ha MpUMeEpe KHUIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n3o00paxeHus B CUCTEME U3 IUIOCKOTO 3epKaja U JINH3BI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6nronenue aqudpakunn, nHTEphEpEHITNN U TIOJIIPU3AINHN CBETA.

W3ydeHne noaspu3aluy CBETa, OTPAXKEHHOIO OT MMOBEPXHOCTU AUAJIEKTPHKA.

N3ydenue naTepdepeHInu 1a3epHOTo U3IYUYEeHUS Ha ABYX LIENSX.

HaGmronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakmOHHOTO CIIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.



[Tomyuenue ciekTpa U3My4eHHUs] CBETOAMO/IA TIPU TOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAIbLHONH T€OPUH OTHOCHUTEIBHOCTH.

['paHuLBl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpaszoBanms  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE BPEMEHU U COKpallleHue
JUTVHBL.

OHeprus U UMIYJbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTEIHN 3apsHKEHHBIX YACTHII.

Y4eHn4ecKuid IKCIIEPUMEHT, 1abopaTOpHBIE pabOThI, MPAKTHKYM.

Onpenenenre UMIyabCa U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (10 (ororpadusM TPEeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemoBoe Wu3NydeHHE (HM3IydeHHEe aOCONIOTHO u&pPHOro Tena). 3aKoH
cMemienust Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJIbC (POTOHA.

®otordppexr. Ombrtel A. I'. CroneroBa. 3akoHbl hoTodpdexTa. YpaBHEeHHEe DWHIITEHHA
s potodrpdexra. «KpacHas rpanuiay porodaddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJICHWE CBETa Ha aOCONIOTHO IOMIOIIANOIIYI0 U
abCcoIIIOTHO OTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonHoBele cBoiicTBa yactun. Bonnbl ne bpoiurt. [{nvna BosHBI e bpoinsg u pasmepsl
00J1aCTH JIOKaU3alMK ABIKYIIeicsa yacTuibsl. KopmyckynsipHo-BoIHOBOM AyanusM. Judpakuus
AJIEKTPOHOB Ha KPUCTAJLIAX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeomnpeaenéuHoctei I elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE IMPOLECCH: CIEKTPOMETP, (POTOIIEMEHT,
¢doToaTUnK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAasi OaTapesi, CBETOIUO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYITPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToauoI.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue ¢poTopesnucTopa.

N3mepenne nocrosiuHol [manka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [Tnanerapnas moznens atroma Pesepdopaa.

[Toctynatel bopa. M3nydyenue u norsjouieHne (OTOHOB MPH MEpexoie aromMa C OJHOIO
YPOBHS DHEPTMH HA JPYTOM.

Buasl ciektpoB. CrieKTp YpOBHEM 3HEPTrUM aToMa BOJAOPO/a.

CnoHTaHHOE U BBIHYXKJEHHOE U3NyueHue ceera. Jlazep.

TexHuueckne YCTpOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIN aHAINU3
(ciexkTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Hab6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.



Ornpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3IIYyYEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMUKyMm.

HabGnronenue TMHEHYaToro crekrpa.

HccnenoBanue crieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Qusuxa amomHo20 A0pa u 371eMEeHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4uciio spa.
N3oTomnsl.

PannoaktuBHOCTh. Anbda-pacman. IJISKTPOHHBIA M MO3UTPOHHBIM OeTa-pacran. ['amma-
U3JTyYEHHUE.

3aKOH paguOaKTUBHOro pacnana. PagumoakTuBHbIEe H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOIIETO U3IIyYeHUs. BiausiHue painoakTHBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepusie peakuuu. Jenenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
YIOPaBIsEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKME AaCMEKThl pa3BUTUS  sIEPHOM
SHEPIeTUKHU.

MeTto1bl perucTpalnyy U UCCIEI0BaHMSI JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTANIbHbIE B3aUMOJECUCTBUSA. bapnonbl, Me30HbI U JentoHsl. [IpencraBnenue o
CranpaptHoit monienu. KBapk-riitooHHass MOJCIb a[pOHOB.

®usuka 3a npegenamu CtangapTHol Moaenu. TémHas MaTepust U TEMHAsi SHEPTUsL.

EnuncTBO DM3nveckoil KapTHHBI MUPA.

TexHu4ecKknue yCTpOWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
AIEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue TpeKOB YacTUIL (110 TOTOBBIM oTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETPA.

W3ydenue noriomnieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Otansl pa3BUTHS acTpoHOMUU. [IpuKknagHOe 1 MUPOBO33PEHUECKOE 3HAUEHNE ACTPOHOMUH.
[IpuMeHUMOCTh 3aKOHOB (PUBHUKH JJISI OOBSICHEHUS TPUPOIBI KOCMHUYECKUX 0OHEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHui. COBpEMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
pasnoTeNecKombl, BHeaTMOoc(hepHas acTpOHOMHUSL.

Bup 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bl, MJIAHETHI, UX BUAMMOE JBH)KEHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[narpamma «CeKTpalbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOM MOCIEA0BATEIBHOCTU. 3AaBUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/ TJIABHOM
nocneaoBaTelbHOCTH. BHyTpenHnee crpoeHue 3BE3N. CoBpeMeHHbIE TPEACTABIECHUS O
IIPOUCXOXKACHNN U 3Botolny CoslHIA U 3BE311. DTambl XKU3HU 3BE3 L.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ABIPHI B sIAPAX TAAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
bonbmoro B3peiBa. Pennkrosoe usinydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmronenus 38E31H0T0 HEOA HEBOOPYKEHHBIM II1a30M C HUCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JUIS OTIpeIeIeHHsI TIOJI0KEHUSI HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIapus 1 sipkue 3BE3/bI.



Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAaHHOCTEH U 3BE3HBIX CKOTUICHHH.

Du3n4ecKuil NPAKTUKYM.

Crioco6b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMi  ¢u3myeckux BenuuuH. OlLleHKa TpaHull
IIOTPELIHOCTEM.

[TpoBeieHue KOCBEHHBIX U3MEPEHUI, HCCIIEA0BAaHUM 3aBUCUMOCTEN (PU3UUECKUX BETUYHMH,
IPOBEpPKA IMPEUIOKEHHBIX TUNOTE3 (BBIOOp M3 paloOT, ONMMCAHHBIX B TEMAaTHMUYECKHX pa3jeiax
«YYeHNYEeCKUH IKCIIEPUMEHT, JJAOOpaTOpPHbIE pabOThI, IPAKTUKYM).

O0o0maroniee NoOBTOpPEHHUeE.

OO0oOumenne W cucTeMaTH3alus — COAEpKaHMs  pas3fieloB  Kypca  «MexaHHKay,
«MonekynsipHass pu3nKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuKka», «Komebanus u BOJHBI,
«OCHOBBI CHEIMATIBHONM TEOPHUH OTHOCUTENIBbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEeHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEeKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B COBPEMEHHOMI
HAY4YHOI KapTUHE MMpa, 3HAU€HHE OMMCATEJIbHOM, CUCTEeMATH3UPYIOLIeH, 0ObICHUTEIbHON U
NPOTHOCTUYECKON (YHKIMH (U3NIECKON TeopuH, poiib GU3NYECKOH Teopun B (HOPMUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTUHE MUpa, MECTO (PM3UYECKOM KapTHHBI MUpa B 0OLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOIE.

Me:xnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 11 Kitacce ocymiecTBisieTcs ¢ yu4€Tom
COJIepKATeNbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemmuvie nonamusa, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJIEHUE, Hay4yHbId (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIILHBIE
npuOopsl, nudposas 1adopaTopusl.

Mamemamuka: perieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BeKTopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMM.
[Tpu3Haky no100us TPEYroIbHUKOB, ONPEEICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozusa: >nextpuyeckue SBICHUS B )KUBOM NpUpoie, KosiebaTenbHbIe IBUKEHUS B )KUBOM
IPUPOJIE, SKOJIOTHYECKHE PUCKH TPU TPOU3BOJCTBE DJEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arpsiI3HEHUE OKPY)KAIOIIEW cpenbl, yIbTpa3ByKOBass AMATHOCTHKA B MEAMIIMHE, ONTHYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaJLIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eozpaghua: marHuTHBIE TONIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHUE NTOCTOSTHHBIX MAarHUTOB, DJIEKTPOMAarHuTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paJUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTPa3ByKOBasl IUArHOCTHKA B TEXHUKE, IPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKa,
coJHeyHast OaTapesi, CIIyTHUKOBbIC IPUEMHHKH, SI€pHAsi SHEPTeTUKA U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BuUTHSL.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATDI

JINMYHOCTHBIE PE3YJIbTATHI
JInuHOCTHBIE pe3yJIbTAThl OCBOCHUS yueOHOro npenmMera «Pu3nKa» JT0JKHBI OTPaXkarh

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIecTBa,
paciIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOIIECCE Peau3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaKIaAHCKOI0 BOCIIMTAHMSA:

¢ chopMHPOBAHHOCTH TPAXKIAAHCKOW TMMO3ULIMU OOYdYaIOIIErocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

® MPUHATHE TPAJAULIUOHHBIX OOIIEUYETOBEUECKUX I'YMaHUCTUYECKUX U JEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTH BECTH COBMECTHYIO JIESITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® yMEHHE B3aMMOJCICTBOBATH C COLIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTb K 'YMAaHUTAPHOM U BOJIOHTEPCKOM AECATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

¢ chopMHPOBAHHOCTH POCCUUCKON IPaskJaHCKON UICHTUYHOCTH, TATPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHMS;

® CrocOOHOCTb OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYy/IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas 5SCTETUKY HAyYHOTO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHATBHONU IEesTeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHUE COBEPIATh OCO3HAHHBIN BBIOOP Oyymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHMIO B 00JacTH (HU3UKU Ha
IPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e copMHPOBAHHOCTH SKOJIOTMUYECKON KYyJIbTYpbl, OCO3HaHHE IJI00AJIbHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJJAHMPOBAHUE W OCYILIECTBJIEHUE NIEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

® pacIIMpEHHE ONbITa JAEATEIbHOCTU HKOJOTMYECKOW HAIpPABJIEHHOCTH HAa OCHOBE
UMEIOUINXCS 3HAHUHU 10 (hU3HKeE.

HeHHOCTH HAYYHOI'0 NO3HAHHUS:

e c(hOpMHUPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHUA (HU3NUECKOI HAYKU;



OCO3HAaHUE LIEHHOCTHM HAyYHOM JEeATEIbHOCTH, T'OTOBHOCTh B TMPOIECCE H3YUECHUS
GU3MKM  OCYIIECTBIISATH  NPOEKTHYKD U HCCIEAOBATEIbCKYIO  JIEATEIBHOCTh
WHAUBHUAYAJIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeicTBus:

CaMOCTOSITeNIbHO (OPMYIIMPOBATh U aKTyaJIU3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OINPEAEIATh LUENN JEATEIbHOCTH, 3aJ1aBaTh apaMEeTPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
SBJICHUSIX;

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaibHbIX U HEMaTEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIEICTBUI AESITEIBHOCTH;

KOOPJMHHUPOBATh M BBIOJHATH PabOTy B YCIOBHUSX PEaTbHOrO, BUPTYIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEeM.

ba3oBble nccienoBarebcKue AeiCTBHUA.

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSAMHU U METOJAMH (hU3UIECKOI
HaYKU;

BJIaJIETh HaBbIKAMU y4eOHO-HCCIIE0BATENBCKOM U MPOEKTHON AEATENBHOCTU B 00JaCTH
($U3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
pewieHus 3a1ad4  (pU3MYECKOrO COJACpXkaHUS, NPUMEHEHUIO pPa3IMYHbIX METOOB
MO3HAHMUS;

BJIQJIETh BUJAAMHU JIEATEIBHOCTHU IO MOJIYYEHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIIPETALINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX yUEOHBIX CUTYaLlUsAX, B TOM YHCIIE IPU
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH ITPUUMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3aJady, BbIIBUraTh
TUIOTE3Y €€ PELIEHUs], HAXOAUTh ApIyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AQHAIN3UPOBATh TMOJYYEHHBbIE B XOJA€ pEIIeHUs 3ajauyd pe3yabTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON J1EATETLHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIHN OMBIT;

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASITEILHOCTH;
yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJJIaraTb OPUTHHAIBHBIE OAXOAbl U PELICHHUS,

CTaBUTh NPOOJIEMBI U 33J]aUH, JOIYCKAIOIIUE aJIbTePHATUBHBIC PELICHUS.

Pabora ¢ undopmaumeii:

BJIQJICTh HABBIKAMH MOTYICHHS HHPOPMAITUU (PU3HYECKOTO COJICPIKAHUS U3 UCTOUYHUKOB
pa3HBIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATH IOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
WHTEPIPETANNIO HHPOPMAIINH Pa3INYHbIX BUIOB U (POPM MpeaCcTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AIMOHHBIX 3aJa4 ¢
coOmrofneHreM TpeOOBaHUN DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,



pecypcocOepekeHusl, TPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO COJCpKAHUSA B DPA3IUYHBIX (opmarax ¢ ydéTom
Ha3HaueHUs MHPOPMALMU U IEIEBOM ayAWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
MIPEJICTABICHHUS U BU3YyaTH3aI[1H.

KOMMyHHKaTI/IBHLIe YHuBEpPCAJIbHLIC yqeﬁnble JelcTBUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JCATEIBHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HUCIIOJIB30BAHMEM SI3BIKOBBIX
CPE/CTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHyaIbHON paboThI;
BbIOMpPATh TEMAaTUKY M METOJIbl COBMECTHBIX JAECHCTBHM € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

OPUHUMATH LIEJIM COBMECTHOM JESTENIbHOCTH, OPraHM30BbIBATH U KOOPJIMHUPOBATH
JNeHCTBUS O €€ JOCTH)KEHUIO: COCTAaBJIATH IUIAH JAECUCTBUM, PACIpEenessaTh POJIU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

OLIEHMBATh KAdyeCTBO CBOEr0 BKJaJa M KaXJOr0 Y4YacTHUKA KOMaHIbl B OOIIMI
pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
PaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUECKOE IOBEJIEHHE B Pa3IMYHBIX CUTYalMsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCcaJbHbIE yUeOHbIe /IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PEIICHMS] paCUETHBIX U KAYECTBEHHBIX 3a7ad, IlaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHHUIO M TPOSIBICHUIO JPYAWIHH B 00IacTH (PHU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHBBI B JACSITEILHOCTD, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BIIQJICTh HABBIKAMHM TIO3HABATEIHHON pPEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JEMCTBUM U MBICTUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCTIONIE30BATh PUEMBI pedIeKCHU TSl OLIEHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.



B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbI MO (usmke st
YPOBHS CpeqHero oo0imero oopa3oBaHus y 00y4YaOMUXCs COBEPIICHCTBYETCS YMOIMOHAIBHBIN
UHTEJICKT, MPEIoIaralonmi chopMiUpOBaHHOCTb:

CaMOCO3HAHUS, BKJIOYAIOUIEr0 CHOCOOHOCTh IOHMMATh CBOE SMOIHMOHAIBHOE
COCTOSIHHE, BUJICTh HATIPABJICHHS Pa3BUTHsI COOCTBEHHOW SYMOLIMOHAILHON c(epbl, OBITH
yYBEpEHHBIM B ce0e;

CaMOperyJMpOBaHMsl,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yYMEHHE  IPHUHUMATH
OTBETCTBEHHOCTb 32 CBOE IMOBEICHHE, CIIOCOOHOCTh aJaITHPOBATHCS K IMOLMOHATBEHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITE OTKPLITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIIOYAIONICH CTPEMJICHHUE K JOCTHIKCHHUIO LICIU U YCIEXY,
ONTHMH3M, HHULUATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/ISl U3 CBOUX BO3MOXKHOCTEH;
OMITIATUH, BKJIFOYAIOIICH COCOOHOCTh MOHMMATh YMOLUOHAIBHOE COCTOSHHE APYTHX,
YYUTBIBATH €r0 TIPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

COLMAIPHBIX HABBIKOB, BKIIOUYAIOLIMX CIIOCOOHOCTh BBICTPAWUBATH OTHOILICHUS C
JPYTUMH JIHOJbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K konny oOyuenust B 10 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YyUaIOIINXCSl YMEHUI:

NOHMMATh POJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLMAIBHOM M 3TUYECKOH cepax NesTeIbHOCTH YelIOBEKa, POJib U MECTO (PU3HUKH B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, 3HAYEHUE OIUCATEIBbHOM, CHCTEMAaTU3UPYIOILIEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (QYHKUUMI (QU3MUecKOd TEopHuH — MEXaHHKH,
MOJIEKYJISIPHOM (PU3MKHU U TEPMOJUHAMUKY, POJIb (PU3HUECKOI TEOPUH B POPMUPOBAHUU
npecTaBiIeHuit 0 GPU3NYECKO KapTHHE MUDA;

pas3nyaTh yCIOBUS MPUMEHUMOCTH Mojieel (PM3NYECKUX TN U MPOLECCOB (SIBICHUMN):
MHepLMaJgbHas CUCTeMa OTCu€Ta, aOCOJIOTHO TBEPAOE TENO0, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOIHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
a0COJIIOTHO YIpyroe u abCOJIIOTHO HEYIPYroe CTOJIKHOBEHMSI, MOJEIH ra3a, KHJIKOCTH
U TBEPAOro (KPUCTAJUIMUECKOTO) TEJIA, UJICANbHBIN a3, TOYEUHbIN 3apsl, OAHOPOJHOE
3JIEKTPUYECKOE TIO0JIE;

paznuyaTh yclnoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BceoOUIMi xapakTep (yHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh U OOBACHATH MEXaHWYECKHE TPOLECChl U SIBICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHMYECKOTO
JBYDKEHUS, (POpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMKEHUS, MpeoOpa3oBaHuUs
["annnes s CKOPOCTH M IepeMenieHus, 3aKoHbl HproTOHA, TPUHIIMI OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATNOTEHHS, 3aKOHbl COXpPAaHEHMs] UMIyJbca U
MEXaHUYECKOI 3HEepPIruu, CBsA3b pabOThl CUJIbI C U3BMEHEHHEM MEXaHUYECKOH 3Hepruu,
yCIIOBUSL pPaBHOBECHS TBEPAOIrO Tejia), NMPU STOM MCIOJIb30BaTh MaTeMaTHYECKOE
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCIOBHMS HPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB!
npeoOpa3oBanuii [anumes, BTOPOro M TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB
COXPaHECHHs UMITYJIbCA M1 MEXaHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJTM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLECCHl U SBJICHUS, UCIOJb3Ys] OCHOBHBIE
nonoxenus MKT u 3akoHbI MOJIEKYISIPHOM (PU3UKU U TEPMOJIMHAMUKH (CBS3b IaBICHUS
WJICaIbHOTO Ta3a €O CpeAHEH KUHETHMYECKOM HHEpPrued TEeIUIOBOrO JBUKEHHUS U



KOHIIEHTPAIUEH €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHHETHYECKOM
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JABJICHUS HJI€aJIbHOIO Ta3a C
KOHIIEHTpallUe MOJIEKYJ U €ro TeMreparypou, ypaBuenue MenjaeneeBa—Knanerpona,
NEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUs SHEPIHU B TEILJIOBBIX MIPOIIECCAX),
[P 3TOM HCIIOJB30BAaTh MAaT€MATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—KnaneipoHa;

aHATM3UPOBAaTh W OOBSACHATH JJIEKTPUUECKUE SIBJICHHUSA, HCIIONB3ys OCHOBHBIC
II0JIO’KEHHUS M 3aKOHBI AIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUYECKOrO 3apsija,
3akoH KysoHa, IOTEeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, IPUHLUIT CYIIEPIO3ULIAN
AIIEKTPUYECKHUX IOJIEH, TIPU ITOM YKa3bIBas yCIOBUS NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)Ke MPAKTUYECKH BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisl yyacTKa LEenu U Ui
3aMKHYTOH 2JIEKTPHUYECKOMN 1emH, 3akoH J[xoynsa—Jlenna, npasuna Kupxroga, 3akoHbI
®Dapages 1715 NEKTPOIN3a);

OMKCHIBATh (PU3MUECKUE MPOLIECCHl U SBJICHUSI, UCIONb3YysS BEJIUYUHBL: IEepEMEIlCHUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBICHUE,
MOTEHLIMAJIbHAs SHEPrus, KWHETHUYeCKas SHEprus, MeXaHudeckas sSHeprus, pabora
CHUJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIIPYTrOCTH, CUjla TPEHUS,
MOIIIHOCTb, SHEPTHUS B3aUMOACHCTBUS Tea ¢ 3eMI€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroi aedopManiu MpyKHHBI, KOJIWYECTBO TEIJIOTHI, aOCOJIOTHAsl TeMIlepaTrypa
Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSSI SQHEPTUS UCaIbHOTO OJHOATOMHOTO rasa,
pabota wuaeanbHOro rasza, OTHOCHTENIbHAs BJIaXHOCTh Bo3ayxa, KIIJ[ wmmeansHOrO
TEIJIOBOTO JIBUTATENIsA; JEKTPUUYECKOE 10JIe, HANPSHKEHHOCTh 3JIEKTPUUYECKOTO MO,
HANpsDKEHHOCTh TOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTO Iapa B BaKyyMe M B
JIUAJIEKTPUKE, TOTEHLUMANT BJIEKTPOCTATHYECKOrO IOJs, Pa3HOCTh IOTEHIMAJIOB,
AIIEKTPOJIBMIKYILASl CHUJIA, CHJIA TOKA, HANpPSKEHHE, MOIIHOCTh TOKA, AJIEKTpUYecKas
€MKOCTb IIJIOCKOT'0 KOHIEHCATOPa, COTPOTUBIIEHUE YUacTKa LIENH C TOCIEA0BaTEIbHBIM
U TapajuleJbHBIM COEJAMHEHHEM PE3UCTOPOB, SHEPrus JJIEKTPUUYECKOro MOt
KOHJEHCATOPa;

00BSACHATH OCOOCHHOCTH MPOTEKaHUS (U3MUECKUX SIBICHUIN: MEXaHUYECKOE ABMKECHUE,
TEIUIOBOE ABM)KEHHE YACTHI] BELIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBHIKEHUE,
mubdy3us, ucmapeHue, KUMeHHe W KOHACHCAllWs, TUIaBIIEHWE WM KPUCTAILTU3Alus,
HAIpaBJIEHHOCTh  TEIUIONepeaayuu, JJIEeKTpuU3alus Tejl, SKBUIOTEHUUATbHOCTh
MOBEPXHOCTH 3aPSKEHHOTO TPOBOJIHUKA;

NPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOI BEIMUYMHBI OT JAPYroH ¢
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHH, NpHU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
dbuKkcupoBaTh PE3yIabTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIOTHBIX IOTPEITHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOANTh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, TPU ITOM BHIOMpATh
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIIOKEHHOMN TUIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOuparh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIyYE€HHbIE PE3yJIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpH MPOBEICHUU HCCICIOBAHHMA B paMKax
y4eOHOro SKCIEpUMEHTa, MPaKTUKymMa U y4eOHO-HCCIeI0BAaTENbCKOW M MPOEKTHOM
NESTEIIbHOCTH C WCIOJIh30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyI0BaHNS;

pemaTh pacu€THHIC 331291 C SIBHO 33JJaHHOM W HESIBHO 3aIaHHON (PU3HUECKOM MOJICTIBIO:
Ha OCHOBAaHMU aHAJINW3a YCIOBHS OOOCHOBBIBATH BBIOOp (DM3MYECKOH MOJIENH,



OTBeYaroIell TpeOOBaHUAM 3ajauu, IPUMEHATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MMOCTYJIAaThbI (I)I/I3I/I‘{CCKI/IX TGOpI/IfI IIpu HCIIOJIB30BAHUN MATCMATUYCCKHUX MCTOIAOB
pelleHus 3anad, MPOBOAUTH pPAcu€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AQHAJIM3UPOBATh pE3yJIbTaTbl M KOPPEKTUPOBATb METOJbl PELICHUS C Y4ETOM
IIOJIyYEHHBIX PE3YyJIbTATOB;

pelaTh Ka4eCTBEHHbIE 337a4l, TpeOyrolue NpUMEHEHHs 3HaHUH U3 pa3HbIX pa3/iesioB
Kypca (QU3MKH, a TaKKe MHTErpalMyd 3HAHUM W3 APYruX NPEeAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOWd Ha
U3y4EHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBACHEHHUS OCHOBHBIX IIPUHLUIIOB pabOThI
HU3MCPUTCIIBHBIX HpI/I60p0B, TCXHHUYCCKHUX YCTpOﬁCTB N TCXHOJIOTMYCCKUX MMPOUCCCOB;
NPUBONUTH PUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSACHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHIA;

AHAJIM3UPOBATH u OLICHUBATh IIOCJICACTBHU A OLITOBOH U HpOH?;BOI[CTBGHHOﬁ
NeSITEIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3ULMN
HKOJIOTMUYECKOM 0€e301acHOCTH, IIpeJICTaBICHUM 0 palMOHATILHOM
IIPUPOJIONOIL30BAaHNH, a TAKXKE Pa3yMHOM MCIIOJIb30BaHUU JIOCTHI)KEHUN HAYKU U
TEXHOJIOTUH [T JaTbHEHIIIETO Pa3BUTHSI YeIOBEUECKOTO OOIIECTRA;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOThI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJIOTHH, TpU  3TOM
HCII0JIb30BAaTh COBPEMCHHLIC I/IH(bOpMaHI/IOHHBIC TEXHOJIOI'HU IJIA ITIOUCKaA, Hepepa60TK1/I
U MIPeIbsIBICHUS yUeOHOM U HAyYHO-TIOMYJISPHOM MHPOPMALIUKU, CTPYKTYPUPOBAHUS U
MHTEpIIpETallui UHPOPMAINH, TOJYYEHHON U3 Pa3IMYHBIX HUCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBaATh MOJIy4yaeMyl0 HH(GOpPMAIMIO U OLIEHHWBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE€ UMCIOIIIUXCsL 3HaHI/II71, TaK 1 Ha OCHOBEC aHaJIn3a UCTOYHHUKA I/IH(bOpMaHI/II/I;
MMPOSABJIATE OPraHU3allMOHHBIC KW  IIO3HABATCJIBHBIC YMCHHUA CaAMOCTOSATCIBHOIO
npuoOpeTeHUs] HOBBIX 3HAaHUM B IpoOlLECCe BBHIMOJIHEHUS IPOEKTHBIX MU y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

pa6OTaTb B Tpymnmne€ € HCIOJHCHUEM PAa3JIMYHBIX COLNUAJIbHBIX pOJ'IGfI, IJIAaHUPOBATH
paboTy TpyImbl, palMOHAIBHO PpACHpeAessaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTyalusaXx, aACKBATHO OLCHHMBATDH BKJIAJA KAXXAOTO U3 YUACTHHUKOB I'PYIINbLI B PCIICHUC
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed mnpodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K kouny oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YrIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YyUAIOIINXCS YMEHUM:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOM, TEXHOJOTHYECKOW, COIHUAIBHON U
TUYECKON cdepax IesTeIbHOCTH YeJOBEKa, POJib U MeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MUPA, POJIb aCTPOHOMUHU B MPAKTUYECKON 1€ATEIHLHOCTH YeJIOBEeKa U
JAIBHEWIIEM  HAyyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  OINMUCATENIBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
busuky, ponb Gu3nYecKol Teopuu B (HOPMUPOBAHHMH TPEACTABICHUN O (pu3nUecKon
KapTHHE MHUpPa, MECTO (pu3MyYecKod KapTHHBI MHpa B OOILIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel GU3NYECKUX TeJ U MIPOLECCOB (SBICHHUI):
OIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0Ji, TapMOHUYECKUE
KojeOaHusl, MaTeMaTUYeCKUd MAasSTHUK, WACaJIbHBIA MNPYXUHHBIH  MAasTHUK,



rapMOHHYECKHE BOJIHBI, HJI€aTbHBINA KOJeOaTeNbHbIM KOHTYpP, TOHKas JMH3a, MOJeei
aToMa, aTOMHOT0 s1/Ipa U KBAaHTOBOM MOJIEJIM CBETA;

pa3nuyarh YCJIOBUS (TpaHMIBI, OOJAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
UCITIOJIb30BAaHUS YAaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE IMPOLIECCHl W SIBJICHMSI, UCIOJIb3Ys
OCHOBHBIE TIOJIOXEHUSI M 3aKOHbl JJEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPHUUECKOTo 3apsia, cujia AmIiiepa, cuiia
JlopeHnia, 3akoH »3JIEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenuna, cBsi3p JJC
CaMOMHAYKIMU B 3JIEMEHTE IEKTPUUECKOM LIETTH CO CKOPOCTHIO U3MEHEHUS CHIIBI TOKA,
MOCTYJIAThl CIIEIIMAIBHONW TEOPUHU OTHOCUTEIIBHOCTH DUHINTEHHA);

AQHAIN3UPOBATH U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBICHUS, UCIIONb3Ys MOJIOXKEHUS
KBaHTOBOH (pusuku (ypaBHeHue OuHIITEeWHa a1 Qorodddexrta, mepBblid U BTOPOI
MoCTyJIaThl bopa, MpUHIUIT COOTHOIIEHUsT HeonpeaenéHHocrel [ 'ei3eHOepra, 3aKOHbBI
COXpaHEHHUs 3apsJ0BOT0 U MAacCCOBOI'O UMCE W SHEPIUH B SACPHBIX PEAKIUAX, 3aKOH
PaIuOaKTUBHOTO pacraja);

OTKCHIBAThH (PU3MUECKHE MPOLIECCH U SBJICHHS, HCIIOIb3Ys BEIMYUHBL: HANPSHKEHHOCTH
3JIEKTPUYECKOTO MOJIs, IOTEHIMAJ 3JIEKTPOCTATUYECKOIO MOJIsA, Pa3HOCTh TOTEHIIUAJIOB,
AJIEKTPOJBMIKYILAS CHUJIA, MHAYKLIMS MarHUTHOTO II0JI, MAarHUTHBIA IOTOK, CHJIA
Amnepa, HWHAYKTUBHOCTb, OJIEKTPOABMXKYILIAs CHUJIa CAMOUHIYKLUHUH, HHEPrus
MarHUTHOT'O TOJISl IPOBOJHUKA C TOKOM, PEJISTUBUCTCKUNA UMITYJIbC, IOJHASL SHEPIuUs,
SHEPrusl MOKOs CBOOOAHON YaCTHUIIbl, SHEPTHSI U UMIYJILC (POTOHA, MACCOBOE YUCIO U
3aps] sipa, SHEPTus CBA3M s/Ipa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIs BOIH, TUPaKIus, TUCTIepCus,
MIO0JIHOE BHYTPEHHEE OTpaxkeHue, pororiekrpudeckuii 3pdexr (pororddexr), anbdha- u
Oera-pacmajsl siiep, TaMMa-u3nydeHue saep, Gu3nueckue MPUHIUIBI CIIEKTPAIBHOTO
aHayM3a U paboThl J1a3epa;

OTpe/eNATh HAlpaBJI€HUE MHIYKIUU MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHua;

CTPOUTh H300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKajoM, TOHKOW JIMH30H, U
paccUnTHIBaTh €r0 XapaKTePUCTUKU;

MPUMEHSTh OCHOBOIIOJIAralolIfe aCTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI JJIs
aHayIM3a U 00BbSICHEHHS (PU3NUECKHX MPOIIECCOB, MPOUCXOASIINX B 3BE3aX, B 3BE3THBIX
cucTeMax, B MEXTaJaKTHYECKOU Cpesie; ABMKEHHUSI HEOECHBIX TeJl, IBOJIOLUU 3BE3] U
BcenenHnolii;

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATH Pe3yIbTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PHU3MYECKMX BEIMYMH B BHAE TIpaduKOB C Y4ETOM
aOCONIOTHBIX ~TOTPEIIHOCTe W3MEpPEeHMid, JlenaTh BBIBOJABI IO  pe3ylbTaTraM
HCCJIEJIOBAHMUS,

MIPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIMYWH, MPU ITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPEHHUs, OIEHHBATh aOCONIOTHBIE W OTHOCHUTEIHHBIE
MOTPEUTHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHMUI;

IIPOBOJIUTH OMBITHI ITO MTPOBEPKE MPEUIOKEHHON TMIIOTE3bI: IJIAHUPOBATh SKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIYUCHHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTATyCe MPEAJIOKEHHON TMITOTE3bI;

ONUCHIBATh METO/IbI OJYYEHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnroaarh mpaBuia 0e30MacHOro TpyJaa MpH MPOBENEHUU HCCIENOBAaHUM B paMKax
y4eOHOT0 SKCIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIEI0BATEIbCKOW M TNPOEKTHON



NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U J1AOOPATOPHOIO
000pyI0BaHNS;

pemath pacu€THBIE 33/1a4U C IBHO 33JaHHOM M HESIBHO 3aJJaHHOM (PU3UYECKON MOJIEIBIO:
Ha OCHOBAHMHU aHalM3a YCIOBHA BBHIOMpATh (PU3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUSAM 3a/la4yM, MTPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJaThl
($u3nUeCKUX TEOpUil MPHU MCIOJIIB30BAaHIMH MAaTEMAaTHYECKUX METOJIOB PEIICHHUs 3ajad,
IIPOBOJIUTH PACUETHI HA OCHOBAHUH UMEIOIIMNXCS JAHHBIX, aHAJIM3UPOBATh PE3YyJIbTAThI U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YYETOM II0JIyYEHHBIX PE3YJIbTaTOB;

pemarh KaueCTBEHHbIE 337a4M, TpeOyroImue MpUMEHeHHUS 3HAaHUK U3 Pa3HBIX pa3/ieiioB
Kypca (U3MKH, a TakKe MHTEerpallMd 3HAaHUW U3 JPYTUX MPEeIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOWd Ha
W3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS,

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX MPUHITUIIOB Pa0OTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHIM3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM M  IPOU3BOJCTBEHHOU
NESTENIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLlecCaMU, C TMO3ULIUN
9KOJIOTMYECKOI 0€e3011acHOCTH, IIpeJICTaBICHUN 0 paloHaIbHOM
MIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUUW HAyKu U
TEXHOJIOTUH [T JaTbHEHUIIETo Pa3BUTHS YeJIOBEYECKOTr0 O0IIeCTBa;

MIPUMEHSATH Pa3JINYHbIe CIOCOOBI pabOThl ¢ MH(pOPMAILHEH HU3UIECKOTO COAEPKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpU  3TOM
MCII0JIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, IepepaboTKu
U MIPeIbsIBICHUS yUeOHOM U HAyYHO-TIOMYJISPHOM MHPOPMALIMKU, CTPYKTYPUPOBAHUS U
MHTEPIIpETallui UHPOPMAIMH, TOTYYEHHON U3 Pa3IMYHBIX HUCTOYHUKOB, KPUTHYECKH
aHaAJTM3UPOBaATh MOJIy4yaeMyl0 HWH(GOpPMAlMIO U OLCHHWBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIOUINXCS 3HAHUMN, TaK M Ha OCHOBE aHaJIM3a UCTOUYHHKA HH(OPMaLINK;
IPOSBIATh OPraHU3ALMOHHBIE M IO3HABaTEJIbHbIE YMEHHSI CaMOCTOSITEIbHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TpOLECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEILCKUX padoT;

paboTaTh B TpyHIe C HCHOJHEHHUEM pa3IMYHbIX COLIMAIBHBIX pOJIEH, IIIAaHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO pACHpPENeNsaTh NeATEIbHOCTh B HECTaHAAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE
paccMaTpuBaeMoi TPOOJIEMBI,

NpOSBIATE MOTHBAaLMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CHEeUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnyecTBO 4acoB JIeKTPOHHBbIE
Ne HaunmMeHoBaHMe pa3/iejioB H TeM MPOrpaMMbl Konrpoasnbie | TIpakTHdecKue (mudposbie)
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI pecype
Paznea 1. HAYUHBIA METO/1 IO3HAHUS ITPUPOJIbI
1.1 Hay4nblii MeTO MO3HAHUS TPUPOIBI 6
Wroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEPAOro TEIa 5 1
24 3aKOHBI COXPAHEHMS B MEXAHUKE 10 1
Hroro no pazneny 35
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 Tepmoaunamuka. TerioBbie MalTMHBI 20 1
3.2 OcCHOBBI MOJIEKYJIIPHOKHHETHUECKON TEOPHH 15 1
3.3 ArperaTHble cocTOsiHHSI BeniecTBa. Pa3zoBbIe MEePexX 0 Ibl 14 1
3.4 ArperatHble cocTOsIHUs BemecTBa. Pa30Bble EPEX0Ibl 14 1
Hroro 1o pasneny 63
Pa3nea 4. JIEKTPOANHAMUKA
4.1 DNEeKTpUYECKOE T0JIe 24 1
4.2 [ToCcTOSIHHBIN IEKTPUUYECKUIN TOK 24 1
4.3 Toku B pa3nMuHBIX cpenax 6
Wroro no pazueny 54
Pazznen 5. PUBSHUYECKNN TPAKTUKYM
5.1 ‘ duznyeckuil NpakTUKYM 16 16
HToro 1o pasneny 16
Pe3epBHOe Bpemsi 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 184 9 16




11 KJIACC

KoJsmn4yecTBOo 4acoB JJIeKTPOHHbIE
No i/nt HaumeHoBaHue pa3aeioB U TeM Kourponsmste | Tpakrusecie (mudpossbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecype
Paznen 1. 9JIEKTPOJAMHAMUKA
1.1 MarsnuTtHoe mnoJje 14
1.2 DJIEKTPOMArHuTHAsI MHIYKIIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHudecKkue KojeOaHus 10
2.2 DNeKTPOMarHUTHbIE KOJICOaHUS 15
23 Ig/éiiillmqecxne Y 3JICKTPOMAarHUTHBIC 10 1
2.4 Onruka 25 1
Hroro 1o pasneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcuoBbsl CTO 5 1
Wroro no pazueny &)
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOHN Ayaiu3m 15
4.2 duszuka aroma 5
43 ®dwu3mrKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5
YJaCTHII
Hroro no paszneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU

5.1 DJeMeHThl aCTPOHOMHUU M aCTPOPHU3UKH

12

Hroro no paszneny

12




Paznea 6. PU3HUYECKHAN MIPAKTUKYM

6.1 ‘ Pu3nyecKuil NPakTUKYM 16 16
Hroro mo pazneny 16
Pa3nea 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruzanus u 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
JESTEIIbHOCTH, IPHOOPETEHHOTO TPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro no pazneny 15
Pe3epBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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