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COJAEP/)KAHUE YYEBHOTI'O ITPEJIMETA

10 KUIIACC
Pazgea 1. ®u3nka U MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupoae. HaydHble MeTOAbI MO3HAHUS OKpYX,awuero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B MPoIIecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI ¥ TEOPUU. ["paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m Mecto ¢u3uku B (OPMHPOBAHMU COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Llemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NEepeMEIleHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHS, IyTH U NIEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, JMHENHas ckopocTh. [lepuoa n yacrora
oOpaiueHus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHu4eckne yCTporCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LIETIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[TpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroenue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydeHne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUST MEXY IMTYTAMH, IPOWUICHHBIMH TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHbIE MPOMEXYTKH BPEMEHU IMPU PABHOYCKOPEHHOM JBM)KEHHHM C HayalbHOM CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenue ABMKEHUS IApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIMIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOcuTenbHOCTH ["anmies. [lepBbiil 3akoH HeroToHa. IHEpManbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unuu cuidl. Bropoit 3akoH HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro tsroreHusi. Cuna tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buapl Tpenus (1okosi, CKoybkeHus, kauenus ). Cwia tperus. Cyxoe Tpenue. Cumna
TPEHHsI CKOJIbKEHUS U cuiia TpeHus nmokos. Koaddumment tpenns. Cuna conpoTUBICHHS TPU
JBUKEHHUHU Te€JIa B )KUIKOCTH WJIN rase.



[TocTynaTrenbHOE M BpallaTeIbHOE ABM)KEHHE a0COIIOTHO TBEPOTO TENA.

MOMEHT CHJIIBI OTHOCUTEIBHO OCH BpaleHus. [1nedo cunbl. Y cnoBus paBHOBecUs TBEPAOIO
Tena.

TexHHUYeCKHMe YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTh CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyIbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprusi mMarepuanbHONM TOYKU. Teopema 00 HM3MEHEHWHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanbHble M HEMOTEHIMAIbHbIE CUibl. CBA3b padOThl HEMOTEHIMAIBHBIX CHJ C
MU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHHYEeCKOW SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paspnen 3. MoaekyasipHast pu3uKka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUL] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEN U TBEPABIX TEI U 00BICHEHHE CBOICTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UIeaNbHOrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeIHEeH KHHETHYECKOW JHEpruu



TEIUIOBOTO IBMKeHUs yacTull raza. [llkana remnepatyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHEHNE
MenneneeBa—Knaneiipona. 3akon [lanbToHa. M30mpoueccsl B HI€aJbHOM raze ¢ MNOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHu4eckue yCcTpoucTBa M MPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP, 0apoOMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHMII.

OnbITe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACICTBUA.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COocy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHHH 00bEéMa
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsl 3HEprusi TEPMOJAMHAMHYECKOW CHUCTEMBI U
crocoObl e€ uzmeHeHus. KonuyectBo TemioTsl U pabora. BHyTpeHHssS SHEprus 0lHOATOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEPEIaye.

[TonsitTue o0 anuabatHoMm mporecce. [lepBbiii 3akoH TepMmoauHamukH. [Iprumenenue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh nMpoieccoB B MPUPO/IE.

TenoBele MamuHbL. [IpuHIMIIBL 1efiCTBUS TEMI0BbIX MaluH. [IpeoOpa3zoBaHus S3HEPTUU B
TerI0BbIX MammuHax. KoadduimeHT nonesnoro aeictBus remnopoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEMbl TEIIIOIHEPTETUKHU.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Teja MpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH M3
OYTBUIKH MO JICHCTBHEM CIKAaTOTO BO3yXa, HarpeBaHue »upa B JaTYHHOU TpyOKe MyTEM TpeHHS
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpEHHEH dHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHUHBI, IBUTATEls BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHON TeINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHAeHcalus. Mcrnapenne u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BIIQXKHOCTHh BO31yXxa. HacelmeHHsli nmap. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [InaBneHue u kpucramumzauus. Y AelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHu4yeckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: THUTPOMETP U IICHUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHN MOJIYYSHHS] COBPEMEHHBIX MaTepUaIoB, B TOM YKCII€ HAHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX ITAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HaoGmtonenue narpeBaHus U IJIaBiICHUS KPUCTANIMYECKOTO BEILIECTBRA.

JleMoHCTpanus KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsn. JIBa Buga dSIEKTPUUECKHX 3apsIOB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

Bzaumoneiicteue 3apsimoB.  3akoH  Kymona. TodeuHslil  snexTpuyeckuid  3apsia.
Onektpuueckoe mnojae. Hampskx€HHocTh saexkTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNPsHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocratuueckoro noss. [lorenuan. Pasnocts notennuanos. [IpoBoguuku
U JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM TToJie. [luanekTprudeckast IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJICHCATOPA.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE AJICKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

VYeTpoicTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOoCcTaTUYECKas 3allIHTa.

JUdNeKTpUKU B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH MIIOCKOT0 KOHJEHCATOpa OT IUIOMIAIA TUIACTHH, PACCTOSTHUS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 paziuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna Ttoka. [TocTossHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIeKTpUUIECKOe COTIPOTHBIICHHE. VY nensHOE COTIPOTHBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENMIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIIAs CHJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi nemu. KopoTkoe 3aMpIikaHue.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPHUMECHas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B PACTBOpAaX M paciulaBaxX »dJEKTPOJIUTOB. DIJIEKTPOJIUTHYECKAS
JUCCOIMaIus. DIEKTPOIIU3.



DneKTpuueckuil Tok B razax. CaMOCTOSTENbHBIA U HECAMOCTOATENbHBIN pa3psal. MoTHUS.
[Tna3zma.

TexHuueckue ycTpoicTBa U MpaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHUKM TOKa, D3JEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH TNOJI, TaJbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTb COINPOTHUBIIEHUS LWIMHIPUYECKUX IMPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaia.

CMelaHHOE COEJUHEHHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYIIEH cuiibl. KopoTkoe 3amblkaHue rajabBaHHYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

H3mepeHue aIeKTpoABIKYILEH CHIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS € Y4ETOM
COJIep’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (aKT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUM, TMHeNHas GyHKIM, napadoia, runepooia,
uX rpaduku U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAHI'€HC, KOTaHT'€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M HX MNPOEKIHH Ha OCH KOOpIMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B KMBOU Ipupoae, 1ud¢ys3usi, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJIEKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTpPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHUECKAs] JUCCOLMALNS, TaIbBaHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIOJIb30BAHME 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHErOo CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMATEpHaJOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIIACC
Pa3znea 4. diekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA



[TocrosiHHBIE MarHUThHl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyTIeprio3uIMd MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHaykud. KapTtuna ntuHui MarHuTHOM MHTYKIIUU TOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIMH MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBiieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBiieHME AIEKTPOMArHUTHOM WHAYKUUHM. [lOoTOK BekTOpa MarHUTHOM MHAYKIUH.
DIEKTPOABUKYILAS CUJIA UHIAYKIIUU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapayes.

BuxpeBoe syiekTpuueckoe IMoje. DNEKTPOJABMXKYIIas Cuia WHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KaTYUIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JluHuY MHIYKIIMKA MarHUTHOTO TIOJIS.

B3aumozeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHWTa Ha PAMKY C TOKOM.

WccnenoBanue siBICHUS HIEKTPOMATHUTHON WHIYKITUH.

Paznen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cucrema. CBoOOgHBIE MexaHHuUeckue Kkojebanusa. [apmoHHueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasSTHUK.
MaremaTrueckuil MasITHUK. Y paBHEHHE rapMOHUYECKHX Konebanuii. [IpeBpaiiieHue sHepruu npu
TapPMOHHYECKUX KOJICOaHUSX.

Konebatenbupiit  kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KoJeOaTeIbHOM KOHTYpe. AHAJOTUA MEXIy MEXaHWYEeCKUMH W  DJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS] SHEPTUU B UICATLHOM KojeOaTenbHOM
KOHTYDE.

[IpencraBieHne o 3aTyxarmMX KojeOaHUAX. BhIHYXIeHHbIE MEXaHUYECKUE KoleOaHusl.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

ITepemenHbIil TOK. CHHYCOMAAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JENCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSYKECHUS.



Tpancdopmarop. IIpousBoacTBo, mepeaaya U NOTPEOJICHUE BIEKTPUUECKON HSHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEITHEBHOM JKHU3HU.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN UM MaTEMaTHUECKUN
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMMsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KaTYUIKW MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTHU IIEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue MepeMEHHOIO TOKa B ILENM U3 IOCJIENOBATEIbHO COEAUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclloBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpelloMIeHHe, Mojspu3auus, Judpakuus, uHTepdpepeHuus. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBA3HU U TeNEBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmioneHue oTpaxxeHus U MPeIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYJOM M 4YacTOTOM
KoJie0aHui.

HccnenoBanue  CBOMCTB — JJIGKTPOMAarHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. IIpsmonnHeiHOe paclipocTpaHEHHE CBETa B OJHOPOJHOM Cpelie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.



OtpakeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue HM300pa)keHUH B IIOCKOM
3epKaie.

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHUS CBeTa. AOCONIOTHBIM  IIOKa3aTellb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroja MOJHOIO BHYTPEHHEIO
OTpaKEHHUS.

Hucniepcus cera. CrioxkHbIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
OnTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PacCeUBaIOIINUX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOT'€pEHTHBIX HCTOUHUKOB.

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

[Tonspuszanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

ITonmHOEe BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakKeHUI B TUH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu cera.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydeHue criekTpa ¢ HTOMOIIbIO AU(PAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cIelIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

['paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKHU. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBE€Ta B BaKyyMmMe, INPUHLUI
OTHOCHUTEJIbHOCTH DUHIITEIHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHH U COKPAILIEHUE JITHBI.

OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPTU MTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMIYIIbC
¢doroHa.

OtkpeiTue u wucciaenaoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnenue cBera. OnbiTe [1. H. JIeOGenena.

XHUMHUYECKOE IECTBUE CBETA.



TexHuueckue ycTpoHCTBa W INpaKTHUECKOE NpUMEHEHHue: (HOTorneMeHT, (POTONaTUHK,
COJIHEeYHast 6aTapest, CBeTOJHO/,.

Llemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesauto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXoe aroma ¢
OJTHOTO YPOBHS SHEPTHH Ha Apyroi. Buasl ciekTpoB. CeKTp ypoBHEH SHEPTruu aTOMa BOAOPO/A.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOJHOBOW Tyalu3M.

CrioHTaHHOE ¥ BBIHY)KJICHHOE H3ITy4eHHE.

TexHuueckue YCTpONCTBA M MPAKTHUECKOE TMPUMEHEHHUE: CIEKTpPAlIbHBIA aHaIu3
(criekTpocKoIt), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne mmHeuaThIX CIEKTPOB H3ITydSHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Habmroienue nuHeRvyaToro cexkTpa.

Tema 3. Amomnoe sa0po

DKCTIepUMEHTHI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHHUS siApa. OTKPBITHE PAAMOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paauoakTUBHOIO u3nydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BivsHue panoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens siapa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. Jle@ekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NHEpCHEKTUBBI  SAEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTBI SAEPHON SHEPTETHUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHnuecknue ycTpolcTBa M IPAKTHUECKOE MPUMEHEHUE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3HPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

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

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Otansl pa3BUTHA acTpOHOMUU. [IpHKiIagHOE 1 MUPOBO33pPEHUECKOE 3HAUEHNE ACTPOHOMUM.

Bun 38é3nH0r0 HebGa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX

OCHOBHBIE XapaKTEPUCTUKH. J(narpaMma «CHeKTPATbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI ITTABHOM
IoCJIICA0BATCIIbHOCTH. 3aBUCUMOCTH «Macca - CBETUMOCTBH» JJISL 3Bé3,£[ TJIaBHOHU



NocJeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUS HeOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ATUYECKOH chepax IeaTeTbHOCTH YeI0BeKa, pOJib K MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
dbuznyeckoil KapTUHE MUpPa, MeCTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM Ay COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOIE.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBIsETCS € Y4YETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (DaKT, runores3a, (u3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKK TOJ00MS TPEYTOJIbHUKOB, ONpeAeIeHNE TUIOMAAN TUNIOCKUX GUryp 1 00bEMa Tell.

buonozcus: >nekTpudeckue IBJICHUs B )KUBOU MPUPOJE, KosieOaTeNbHbIE ABMKEHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU IPUPOAE, ACUCTBUE PalUallMU HA )KUBBIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpPUCTAIJIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX pyJ, (poTOoChEMKA 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozusi: TUHUU DIEKTpOIEpeiad, T€HEPATOP MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOCHUA yueOHOro npeamera «du3nka» oTpakatoT TOTOBHOCTh
U CcrocoOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3HMIMEH
JUYHOCTH, CUCTEMOM IEHHOCTHBIX OpHEHTAlMi, IO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHH,
COOTBETCTBYIOIIMX  TPAJAULMOHHBIM IIEHHOCTSAM POCCHHCKOr0 OOIIecTBa, pPAaCHIMpPEHHE
JKU3HEHHOI'O OIIBITA M OIbITa JEATEIBHOCTH B IPOLECCE PEANM3ALUN OCHOBHBIX HAIIPaBICHUI
BOCIIMTATEIbHON JESITENBHOCTH, B TOM YHUCJIE B YACTH!

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydalomerocs Kak axkTHBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TI'YMAaHUCTHUYECKMX M JEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3altu;

YMEHHME B3aUMOJECWCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNCKHUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OIICHWBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, ODUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILErO
¢duznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEPEC K pa3InYHBIM chepam mpodheccuoHaIbHOM AeITeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uKON M TEXHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CAaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS LIEJIeil
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacliupeHHe OIbITa JEeATEIbHOCTH HKOJOTMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;

OCO3HAHME IICHHOCTHU HAYYHOW JEATENbHOCTH, TOTOBHOCTH B IPOIIECCe U3YUEHUST (PU3UKU
OCYILIECTBIIATH IPOEKTHYIO M HCCIIENOBATENIBCKYIO NEATENBHOCTh MHANBAYaIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI



Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPEIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JTIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBJICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIHTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATH U BBINIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICICTBHS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W METOAaMu (pu3m4ecKoi
HaYyKH;

BJIQ/IETh HaBbIKAMHU Y4Y€OHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEIBbHOCTH B 001acTu
¢bu3KKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOUCKY METOOB PEIICHHs 3aa4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOA0B MO3HAHUS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALHH,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYalIUSIX, B TOM YUCJIE MPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUIOTEe3Y €€ pelleHus, HAXOIUTh apTyMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKIIEHUH, 3a/1aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a/1a4 Pe3yJIbTaThl, KPUTHUYECKH OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOMN AESITENLHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]]a4H, JTOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU TOTy4YeHHUS MH(OpPMAIUU (PUINYECKOTO COJIEP>KaHUSI U3 HCTOUYHUKOB
Pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIui0 |
MHTEPIIPETANIO HHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a/Jad C COOJIOJEHHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM MH(OPMaLMOHHON 0€30MaCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACpXKAHHUS B Pa3NU4YHBIX QopMmaTax ¢ y4ETOM
Ha3Ha4YeHMs WH()OPMAITUH U TIEJIEBON ayTMTOPUH, BEIOUpAsi ONTUMAIIbHYIO (OpMY MPEACTaBICHUS
Y BU3YyaJU3alliu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (PU3UKU U BO BHEYPOUHOU IEATEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;



MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHIUBUAYaJIbHON paboOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UleHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BBIBaTh M KOOPIWHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIISAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh WAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpAKEHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO AEATENIBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMMH, BBISBIATH IIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOSITENIbHO COCTABJIATH IUIAH DPELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBIITOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacUpsATh paMKH y4eOHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHUI;

JieniaTb OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBaTh €ro, Oparth Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 0071aCTU (PU3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICIIUTENBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [T OLIEHKH CUTYallM, BEIOOpa BEPHOT'O peIIeHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

IPUHUMATH ce0sl, TOHNUMasi CBOM HEJIOCTaTKU M JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce 1OCTHKEHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrpaMMBbI 10 (PU3UKE IS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O00yYarOMIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
UHTEJUIEKT, MPEeANoaralonmi chopMIUpOBaHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON cephl, ObITh YBEpEHHBIM B ce0e;

caMOpEeryJIHpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBeJIEHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBLHBIM U3MEHEHUSIM U MIPOSIBIAThH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALlMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTM)KEHHIO LENU U YCHEXY,
ONTHMH3M, HHALIMATUBHOCTH, YMEHUE IEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €I0 IIPU OCYILECTBICHUH OOLIEHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C IPYTUMHU
JIOABMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.



INPEJIMETHBIE PE3YJIBTATDI

K koniy ooydenust B 10 kiaacce y o0ydaromuxcsi OyayT chopMUpPOBAHBI YMEHUS:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (GU3MKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOMU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS HU3YYCHHBIX (PU3MUECKUX MOJENEH: MaTepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, UACANBHBIM ra3, MOJENH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA AICKTPUYECKUHN 3aps]l IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKHUE SBJICHUS (IIPOIECChl) U OOBACHATh MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tell, U dy3us, OpOyHOBCKOE ABHIKEHHE,
CTPOEHHE JKUIKOCTEW U TBEPIBIX TEJl, K3MEHEHNE 00bEMA Tell IPU HAarpeBaHUU (OXJIAXKIACHUM),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCAUus, IUIABIECHUE, KPUCTALUIN3ALUs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIEHHE JaBJICHUS ra3a IIpU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXIy IapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, JEKTpU3auus Tej, B3aUMOICHCTBHE
3apsi/i0B;

OIUCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cuja, UMITYJIbC Teja, KHHETHYECKas
SHEprus, MOTEHIMAaJbHAas SHEprusi, MexaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTb; MpHU
OTHMCAaHHUH MPABMIIBHO TPAKTOBATH (PU3UIECKUN CMBICI UCTIOIB3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U €IUHMILIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEJIMUYMHY C IPYTUMHU
BEJIMYHUHAMU;

ONMCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMICTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢usznueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KHUHETHYecKas DSHEprus
XAOTUYECKOTO0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJWUYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, pabora raza, K03()pPUIMEHT MOJE3HOro AEUCTBUS TEMJIOBOIO
JIBUTATEIS; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
UX O0O0O3HAYEHWS U EAUHMIIBI, HAaXOJIUTh (OPMYJbI, CBS3BIBAIOLIME JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTHUMHU BEITUUYHHAM;

ONMCHIBATh U3yYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBIICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTpUYECKoe IOJIe,
HAnpsDKEHHOCTh  TOJIS, MOTEHLMAal, pPAa3sHOCTh IOTEHIHUAJIOB; IpPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS M EIUHHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Ys (DU3MUYECKHE 3aKOHBI U
INPUHLMIBL: 3aKOH BcemMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3aKkoH coxpaHeHus
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENHEH KUHETUYECKOW JHEPIMM TEIUIOBOTO JIBM)KEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, mpu 3TOM pa3nuyarh cI0BECHYIO0 (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKeHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3InyaTh yciaoBUSA MX O€30IaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBINOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DPU3MUYECKUX SBICHUH U IPOLIECCOB C
UCIOBb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHHUH, IpU 3TOM  (OpPMYIHPOBATH
npobaemy/3agady ¥ THIIOTE3Yy Y4eOHOT0 SKCIIepUMEHTa, COOUpaTh YCTAHOBKY U3 MPEAIOKEHHOTO
000py10BaHus, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;



OCYIIECTBIATh MpPSIMbIE W KOCBEHHBIE H3MEPEHUS (PHU3UYECKUX BEIWYHMH, IMPH HTOM
BbIOMpPATh ONTHUMAJbHBI CIIOCOO H3MEPEHUs M HCHOJIb30BATH HM3BECTHBIE METOIbl OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH MEXy (PU3NYECKMMHU BEIMYMHAMU C HCII0JIb30BAaHUEM MPSAMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH PE3y/IbTaThl IMOJYYCHHOMH
3aBUCUMOCTH (PU3MUYECKUX BEJIMUMH B BUJIE TaOIMIL U rpauKOB, JeaTh BEIBO/BI I10 pe3yJIbTaTaM
UCCIIEJOBAHNS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-HCCIENOBATENbCKONM U  IMPOEKTHOW JEATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aO0OpaTOpHOro 000pyJOBAHNUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBMS 331a4M BbIOUpPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIIBI, HEOOXOIMMBIE Ui €€ pelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUeCcKOoi BEJIMUHHBI,

pelmaTh KadyeCTBEHHBIC 3a/1aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyXIeHUI C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS,

UCTIOJIB30BAaTh MTPH PEIICHUH yIeOHBIX 33]1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUT
JUI TIOUCKA, CTPYKTYpUpPOBAaHMs, HMHTEPIPETALUMU M NpPEACTaBICHUs Yy4eOHOW U HaydHO-
NOMYJISIPHOM MH(pOpMALUH, TOTYYEHHON U3 Pa3INYHbIX ICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
HOoJy4aeMyro HH(opMaIuio;

NPUBOUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bCHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BaTh TEOPETUIECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU [T 00€CIICUCHUS
0€e3011acHOCTH MpU O0paleHUH ¢ PUOOPaMHU U TEXHUUYECKUMHU YCTPOHUCTBAMH, Ul COXPaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKpYXKAIOILEH Cpeie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIaHUPOBaTh padoTy
TpyNNbl, palOHAIbHO pacHpenensTh OOA3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBAaTHO OLIEHMBATH BKJIAJ KaXKAOTNO M3 YYACTHUKOB IPYIIBLI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoniy o6y4yenus B 11 kiaacce y odyqatonuxcst 0yayT copMUpoBaHbl YMEHUS:

JIEeMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (PU3UKU B (HOPMUPOBAHHM COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKON
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YYUTHIBATh TPAHHUIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOZETeH: TOYeUHBIN
AIIEKTPUUYECKUI 3aps [, JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sJIEpHasi MOJIENIb aTOMa, HyKJIOHHAs
MoO/JIe]Ib ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKux 3ajay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKHA M KBAaHTOBOM (DM3HMKH: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MarHuTHOE JEWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIMS, JCHCTBHE MAarHUTHOTO TOJIi HAa IPOBOJHUK C TOKOM MW JBWKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHbBIE KOJeOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJNSIpU3aLUS CBETa, JUCIEepCUsi CBeTa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOrO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAs PaIi0aKTHBHOCTH;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHbBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIHAIOB, 3JEKTPOABUKYIIIas CUIA,
paboTa TOka, WHAYKIHS MAarHUTHOTO ToJs, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTh
KaTYIIKH, SHEPTUSl DJIEKTPUUYECKOTO0 M MAarHUTHOTO IOJIEH, MEepUoJa M 4YacToTa KosieOaHuM B



KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B MPOIECCE TAPMOHMUYECKUX AJIEKTPOMATHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUUHY C IPYTUMU BETUYUHAMU;

ONHUCBHIBATH M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCMONB3Ys (PHU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ TMOJIypaclajga, SHEPIrus CBSA3M AaTOMHBIX SA€p, MPH OMHCAHUH
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYeHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUUHBI;

aHATM3UPOBaTh (PU3MYECKHE MPOLECCHl W SBJICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKkOoH OMa, 3aKOHBlI IIOCJIENOBATEIBHOIO M NApaJIeIbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akoH J[koyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLIHUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHEHHE DifHIITeHA 17151 hoTod(h(hekTa, 3aKOH COXpaHEHUs YHEPTUH, 3aKOH COXPAHECHUS
MMITYJIbCa, 3aKOH COXPAHEHHMS JJIEKTPUUECKOrO 3apsia, 3aKOH COXPAaHEHMs MacCOBOIO 4YHCIA,
noctynatel bopa, 3akoH paguOaKTHUBHOIO pachajga, MpU OSTOM pa3inyaTh CJIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, O0JIACTH)
MIPUMEHUMOCTH;

ONpEeNENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajIOM, TOHKOM JIMH301;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu dSToM  (HOopMyIHpoBaTh
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, TPOBOAUTD OMBIT U POPMYITHUPOBATH BHIBOIBL;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE H3MEpPEHMsI (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIBI OIIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIHUYUH C UCMOJIB30BAHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUI] M TpaduKOB, JeiaTh BBIBOABI IO pe3yabTaTam
UCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIEAOBAaHUNA B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4E€OHO-UCCIENOBATENbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U TaOOPaTOPHOT0 000PYAOBaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l BHIOMPATh (PUIUIECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIuWMble s e€ peleHus,
MIPOBOAMTH PAcU€ThI U OLICHUBATH PEATbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI,

peliaTh KayecTBEHHbIE 3aJlaud: BBICTPAWBATh JIOTMUYECKH HEMPOTHUBOPEUUBYIO IIETIOUKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYPUPOBaHUWs, HWHTEPIPETallMd W TPEJCTABICHUsS Y4YeOHOM M HaydHO-
NOMYJSIPHOM MH(pOpMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
HoJy4aeMyro HH(opMaIuio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOTO MCTIOJIb30BAaHMS B TOBCETHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIO0JIb30BATh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM )KU3HU JUIs 00€CTICUeHUS
0€30MacHOCTH MU OOpaIlEHUH ¢ MPUOOPAMH U TEXHUUYECKUMHU YCTPOICTBAMU, AJIsi COXPaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIE C BHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh PpaboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiaTh OOS3aHHOCTH W IJIAHUPOBAaTh JACATEIbHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

CocraBieHo ¢ yueToM pabodeil mporpaMMbl BOCITUTAHUS HA YPOBHE CPEAHETO OOIIETO
obpa3zoBanus. BocnurarenbHelii moreHnuan ydeOHoro npenmera «®dusuka» obecriednBaer
peanu3aIuio MeJeBbIX MPUOPUTETOB 00YJAIOLINXCS HAa YPOBHE NPUOOPETEHHS IKOIbHUKAMHU
OIIbITa OCYIIECTBJICHUS COLIMAJIBHO-3HAYUMBIX TEM.

I'paxknanckoe BocniuTanue:

OCO3HAHHO BBIP@XKAIOIIUNA CBOK POCCUMCKYIO TPaXKIAAHCKYIO IPUHAMIEKHOCTh
(MOIEHTUYHOCTH) B TOJIMKYJIBTYPHOM, MHOTOHAIIMOHAJIFHOM W MHOTOKOH()ECCHOHATLHOM
pOCCHIICKOM 00I1IECTBE, B MUPOBOM COOOIIIECTBE;

CO3HAIOIINI CBOE €JMHCTBO C HApoaA0M Poccuy Kak HCTOYHHKOM BJIACTH B CyOBEKTOM
TBHICSAYENIETHEH  POCCHMCKOM  TOCYAapCTBEHHOCTH, C  POCCHHCKHM  TroCyaapCTBOM,
OTBETCTBEHHOCTh 32 €r0 pa3BUTHE B HACTOALIEM M OyIyIleM Ha OCHOBE HCTOPUYECKOTO
IIPOCBEILEHHs], CHOPMHUPOBAHHOTO POCCUICKOI0 HALIMOHAIBHOI'O HCTOPUYECKOTO CO3HAHMS;

IPOSBISIOIUI TOTOBHOCTh K 3aluTe PoOOuHBL, CHOCOOHBIN apryMEeHTHPOBAHHO
OTCTauBaThb CYBEPEHUTET M JOCTOMHCTBO Hapoja Poccum um Poccuiickoro rocynapcrsa,
COXpaHSATH U 3aIIHIIATE UCTOPUUYECKYIO IIPABLY;

OPUEHTUPOBAHHBI HAa AKTUBHOE T'PaXKJAHCKOE y4YaCTHE Ha OCHOBE YBa)KCHUs 3aKOHA U
IIPaBOIIOPsIJIKA, IPaB U CBOOOJ] COrpax/iaH;

OCO3HAaHHO U JEATENbHO BBIPAXKAIOIIMNA HENpusTHE JI000H IUCKPUMHUHALUU IO
COLIMAIBHBIM, HAIMOHAIBHBIM, PAaCOBBIM, pEJIWTMO3HBIM  IIPU3HAaKaM, IPOSBICHUU
IKCTPEMU3MA, TEPPOPU3MA, KOPPYIILIUH, aHTUTOCYJaPCTBEHHOM JESTEIbHOCTH;
00JIaaroIMil OTBITOM TPAXKIAHCKOW COIMAIBHO 3HAYMMOM JESTEIBHOCTH (B YYCHUYECKOM
CaMOYIPAaBJIECHUH, BOJOHTEPCKOM JIBJKEHUH, 3KOJOTMYECKHX, BOCHHO-NIATPHUOTHYECKHX H
Ipyrue o0beAMHEHUSX, aKIHsIX, IPOrpaMMax).

ITaTpuoTnyeckoe BoCIUTaAHHE:

BBIPQKAIOIIMI CBOIO HAI[MOHAIBHYIO, dTHHYECKYIO MPHHAICKHOCTh, IMPHUBEPKEHHOCTh K
POJHOM KyJbTYpE, II00O0Bb K CBOEMY HapOAY;

CO3HAOIINN IPUYACTHOCTh K MHOTOHAIIMOHAJILHOMY Hapoay Poccuiickoit @enepannu,
Poccuiickomy OTeuecTBy, pOCCUICKYIO KYIbTYPHYIO HIEHTUYHOCTD;

MPOSIBJISIOIINN JEATEIBHOE LIEHHOCTHOE OTHOLIEHHWE K HCTOPUYECKOMY M KYJIbTYPHOMY
HACJIeAUI0 CBOETO U Jpyrux HapoaoB Poccuu, TpagunusaM, NpasgHUKaM, I[TaMATHUKAM
HapoJI0B, IPOKMBAOIINX B POAHOM cTpaHe - Poccny;

NPOSIBIISIIOIIMI  YBaKEHHE K COOTEYECTBEHHHMKAaM, MPOXKHUBAIOLUIMM 3a pPYyOeKoM,
ITOICPKUBAIOIINM MX MPaBa, 3alIUTy UX HHTEPECOB B COXPAHEHUHN POCCUNCKON KYJIBTYPHOU
UJIEHTUYHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

NPOSBJIAIOINNA  IPUBEPKECHHOCTh  TPAAULMOHHBIM  JYXOBHO-HPAaBCTBEHHBIM
LIEHHOCTSIM, KyJIbType HapoAoB Poccnm ¢ ydyeToM MHpPOBO33PEHUECKOr0, HAllMOHAJIBHOTO,
KOH(ECCHOHATIBHOTO CAMOOIIPE/IeTICHH S,

JEUCTBYIOIMI Y OLICHUBAIOLIUI CBOE IOBEICHHUE U TOCTYIIKH, IOBEJIEHUE U TIOCTYIIKH
JAPYTUX JIIOJEH ¢ O3ULUNA TPAAULIMOHHBIX POCCUICKHUX JyXOBHO-HPABCTBEHHBIX LICHHOCTEU U
HOPM C OCO3HAHMEM MOCIEACTBUN IIOCTYNKOB, JAEITEIBHO BBIPAXKAONIUN HENPUSATHE
AQHTUT'YMAHHBIX U aCOLIMAIIBHBIX ITIOCTYIKOB, IOBEACHUS, IIPOTUBOPEYALLUX 3TUM LICHHOCTSIM;

MPOSBIISAIONINN YBaKEHHE K JKU3HM M JOCTOMHCTBY KaXKIOrO 4eJoBeKa, cBOOOAE
MHUpPOBO33PEHYECKOr0 BBIOOpa M CaMOOIpENENICHUs, K TMPEACTABUTEISAM Pa3INYHbIX
STHUYECKHX TpYyNN, peauruii HapoaoB Poccuu, MX HANMOHAJIBHOMY JIOCTOMHCTBY H
PETUTHO3HBIM YYBCTBAM C YYE€TOM COOJIIOJICHUS KOHCTHUTYLIMOHHBIX TpaB U CBOOOJA BCex
TPaXKJIaH;



MOHUMAIOIIMK W JEATENbHO  BBIPAKAIOIMIMK IEHHOCTh  MEXKHAIMOHAJILHOTO,
MEXPEIUTHO3HOTO coryiacus Jitoiel, Hapo10B B Poccuu, criocoOHBINM BECTH IHATIOT C JIIObMU
Pa3HBIX HAIMOHAIBHOCTEH, OTHOIICHUS K PEJIUTMU W PEIUTHO3HOM MPUHAJICKHOCTH,
HAXOJUTh OOIIKE IEJIU U COTPYAHUYATH AJISl UX JOCTUKCHHUS;

OpPUEHTUPOBAHHBI HAa CO3/IaHUE YCTOWYMBOM CEMbBH HAa OCHOBE POCCUHCKUX
TPaJULIMOHHBIX CEMEIHBIX [IEHHOCTEH, MOHUMaHUs Opaka Kak cOr3a MY>KUYHMHBI U )KEHIIUHBI
JUTSL CO3JJaHUSI CEMbH, POXKICHUS U BOCIIUTAHUS B CEMbE JI€TEH, HEMIPUSATHS HACHIIUS B CEMbE,
yX0/1a OT POJIUTENBCKON OTBETCTBEHHOCTH;

obnanaromuii  cCOPMUPOBAHHBIMU TPEICTABICHUSIMH O IIEHHOCTH W 3HAYCHHUH B
OTEUECTBEHHOW UM MHUPOBOM KYyJIbTYpe S3bIKOB U JIUTEepaTypbl HaponoB Poccun,
JEMOHCTPUPYIOLINI YCTOMYHMBBINA MHTEPEC K UTEHUIO KaK CPEACTBY O3HAHUS OTEYECTBEHHOMN
Y MUPOBOM TYXOBHOM KYJBTYPBI.

du3znyeckoe  BOCNUTAHHME, (POPMHUPOBAHUE  KYJbTYPbl  310POBbS H
IMOIHMOHAJIBHOIO 0JIArONOJIYYHS:

MOHUMAIOIIMI ¥ BBIPAXKAKOIIMI B NMPAKTUYECKON AEATEIBHOCTH LEHHOCTh >KU3HH,
3JI0pOBbs U OE30MACHOCTH, 3HAYCHHUE JTUYHBIX YCUIUN B COXPAHEHUU M YKPEIUICHUU CBOETO
3I0POBBS U 3[I0POBbsI IPYTUX JIFOACH;

COOMIOAAOIINN TpaBUiia JTUYHOM M OOLIECTBEHHOW O€30MacHOCTH, B TOM YHCIIE
0€30I1acHOTO TIOBE/ICHUS B MHPOPMAITMOHHOH Cpe/ie;

BBIPQXKAIOIIMI Ha MPaKTUKE YCTAaHOBKY Ha 3I0POBBIA 00pa3 KH3HU (30pOBOE
MUTaHUE, COOJFOJICHUE TUTHCHBI, PSKHUM 3aHSATHH W OTABIXA, PETYSIPHYIO (PU3NICCKYIO
aKTUBHOCTH), CTpeMIIeHHE K (U3MUYECKOMY COBEPILIEHCTBOBAHUIO, COOIIOAIOMIMA |
MponaranIMpyroIri 0e30MmacHbId U 310POBBINA 00pa3 KU3HU;

MPOSBISAIONINN CO3HATENIbHOE M OOOCHOBAaHHOE HEMPUATHE BPEAHBIX IPUBBIUEK
(KypeHusi, yHOTpeOJIeHUSI aJKOrojsi, HApKOTHKOB, JIOOBIX (OpPM  3aBHCUMOCTENN),
JNECTPYKTUBHOTO TOBEACHUSI B oOIIecTBe W IM(PPOBOIl cpene, MOHUMAHUE HMX Bpenaa Ul
(hU3UIECKOTO U TICUXUYECKOTO 3/I0POBbSI;

JEMOHCTPUPYIOIIUNA  HABBIKM  pediIeKkcuu CBOETro  COCTOSHUSA  ((U3UYECKOTO,
SMOIIMOHAIBHOTO, TICHXOJIOTHYECKOTO), COCTOSIHUSI JPYTUX JIOJEH C TOYKH 3PEHHS
0€30MacHOCTH, CO3HATENLHOTO YIIPABIEHUSI CBOMM SMOIIMOHATBHBIM COCTOSIHUEM;
Pa3BUBAOIINI CHOCOOHOCTH aAaNTUPOBATHCS K CTPECCOBBIM CUTYAITUSIM B OOIIIEHNUH, B PA3HBIX
KOJUIEKTUBAX, K MEHSIOIIMMCS YCIOBUSAM (COIMATBHBIM, HHPOPMAITHOHHBIM, TPUPOIHBIM).

TpynoBoe Bocnnutanue:

YBXKAIOIIUN TPYI, Pe3yabTaThl TPY/a, TPYAOBEIE U NMPOodecCOHANBHbBIE JOCTHKCHHUS
CBOMX 3E€MJIIKOB, WX BKJaJ B pa3BUTHE CBOETO IOCEJICHHS, Kpas, CTpPaHbl, TPYIOBBIC
JOCTH>KEHHS] pOCCUICKOTO HApOa;

MPOSBIISAIONINHN CIIOCOOHOCTH K TBOPUECKOMY CO3UIATEIbHOMY COL[UAIBHO 3HAUUMOMY
TpyAy B JOCTYHHBIX TI0O BO3pPacTy COLHUAIBHO-TPYAOBBIX POJSAX, B TOM YHCIIE
MPEANPUHIMATEIBCKOMN IEITEILHOCTH B YCIIOBUSIX CAMO3AaHITOCTH WM HAEMHOTO TPY/Ia;

YYaCTBYIOIIMI B COLMAJIBHO 3HAUYMMOM TPYIOBOM JEATEILHOCTH Pa3HOrO BHJA B
cembe, 00111e00pa3oBaTeIbHON OpraHU3alii, CBOEH MECTHOCTH, B TOM YHCJIE€ OTIaYMBAEMOM
TpyAe B KaHUKYJSIPHBIE TIEPUOMBI, C y4ETOM COOIOJEHUS 3aKOHOJATeNbhcTBa Poccuiickoit
denepanuu;

BBIPQXKAIOIINI  OCO3HAHHYI0O TOTOBHOCTh K TONYYEHHUIO TPO(hecCHOHAIBHOTO
o0pa3zoBaHMs, K HEMPEPHIBHOMY O0OPa30BAaHUIO B TEUYCHHE JKU3HU KaK YCJIOBHIO YCTEITHOU
npodeccnoHanbHOM U 0OIIECTBEHHON AEITeTbHOCTH;

MMOHUMAIOIIUNA CTIeU(PUKY TPYAOBOW JACSATEIBHOCTH, PETYIHPOBAHUS TPYIOBBIX
OTHOIICHUH, CaMO0Opa30BaHus 1 MPOPECCHOHATHHON CaMOTIOTOTOBKY B MH(POPMAITMOHHOM
BBICOKOTEXHOJIOTUYECKOM OOIIECTBE, TOTOBBIH YYHTHCS U TPYAUTHCS B COBPEMEHHOM
00IIIECTBE;



OpPHEHTUPOBAHHBI Ha OCO3HAHHBIN BBHIOOP chepbl TPyHOBOH, MpodeccrHoHaIbHON
NesITeIbHOCTH B POCCUHCKOM OOILIECTBE C YUETOM JINYHBIX )KU3HEHHBIX IIJIAHOB, TOTPEOHOCTEH
CBO€ll ceMbH, 0OOIIIECTBA.

JIKOJIOrHYeCKOe BOCIIUTAHHUE:

JEMOHCTPHUPYIOLINI B MOBEIECHUN C(HOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYPhI Ha
OCHOBE IIOHUMAaHUs BIIMSHHSA COLMAIbHO-DKOHOMHUYECKHX IPOLIECCOB HA NPUPOLY, B TOM
qHcie Ha II100aJbHOM YPOBHE, OTBETCTBEHHOCTD 3a JCHCTBUS B IPUPOIHOM Cpee;

BBIPAXKAIOUIUN IEATEIBHOE HENPUATUE NEUCTBUMN, IPUHOCSIIUX Bpe IPUPOC;

NPUMEHSIIOIINNA 3HAHUS €CTECTBEHHBIX U COLMAIBHBIX HayK M pa3yMHOIO,
OepeKIIMBOro MPUPOIONOIb30BaHUS B OBITY, OOIIECTBEHHOM IIPOCTPAHCTBE;

VMMEIOIIMM U Pa3BUBAIOIINN ONBIT SKOJOTMYECKH HANPABICHHOM, IIPUPOLOOXPAHHOM,
pecypcocOeperaroneil JesTeIbHOCTH, YIaCTBYIOIUIN B €r0 IPUOOPETEHUN IPYTUMH JIFObMH.

IleHHOCTH HAYYHOTI'O TO3HAHMS:

JEATENIBHO BBIPAXKAIOIIMM I03HABATEIbHBIE MHTEPECHl B PAa3HBIX IPEIMETHBIX
00J1acTSIX C Y4eTOM CBOMX MHTEPECOB, CIOCOOHOCTEH, TOCTHKECHUH;

o0JafjaroIui IpecTaBIeHuEeM O COBPEMEHHON Hay4HOM KapTHHE MUpPa, IOCTHKEHUAX
HayKH U TEXHUKH, apTyMEHTUPOBAHHO BBIPAKAIOLIUI IOHUMAHUE 3HAYEHUS HAYKU B JKU3HU
poccuiickoro oOmecTBa, oOecredeHnu ero O0e30HacHOCTH, T'yMaHUTApHOM, COLIMAIbHO-
SKOHOMMYECKOM pa3BuTuu Poccuuy;

JEMOHCTPUPYIOIINNA HAaBBIKM KPUTHYECKOI'O MBIIUICHUS, OIPEIEIECHUs JOCTOBEPHOU
Hay4yHOU MH(OpMaLMY U KPUTUKU aHTUHAYYHBIX IIPEJICTABICHUI;

pasBUBAOIIMKA M NPUMEHSAIONMN  HaBbIKM  HAONIOJEHMS, HAKOIUIEHUS U
cucreMarn3anuu (aKTOB, OCMBICICHHS OIBITA B €CTECTBEHHO-HAYYHOH M TyMaHUTapHOU
00J1aCTsX MO3HAHUS, UCCIIEJOBATENIbCKOM 1A TEIbHOCTH.

xiracc — 10
roj ooyuyenus — 1
BCEr0 4acOB/KOJI-BO H/4 — 68/2

Ne Hauwmenopare Komiectno JyekTpoHHbIE (HU(PPOBBIE)
n/n PACIOB | TEM aco8 odpa3oBaTebHbIE PECYPChI
IporpamMmmaI Bcero
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®usnka 1 METOBI 2 bu6mmoreka [IOK
HAYYHOTO MO3HAHMSI https://m.edsoo0.ru/7f41bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarka > https://m.eds<I)lo.ru/7f41bf72
bubnmuorexa [JOK
22 Jlunamika ! Pitpeim eds00 N 7641072
23 3aKOHBI COXpPAHEHUS B 6 bubnmnoreka [JOK
MEXaHHUKE https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
3.1 ggJI:ng}I;JI'IHpHO- 9 bubmmorexa [IOK
KHHETITIECKOf TeopHII https://m.edso0.ru/7f41bf72



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

OCHOBBI bu6mmoreka [JOK

3.2 TEPMOIUHAMUKHU 10 https://m.edsoo.ru/7f41bf72
ArperarHble
3.3 COCTOSIHYSI BEIIIECTBA. 5 Eubmaoreka LOK

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

Da30BbIe NEPEXOJIBI

Wroro no pazpeny 24
Paznen 4. JIEKTPO/IMHAMUKA
bubmuoreka [JOK
41 ICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTrossHHBIM
4.7 ANEKTPUYECKUN TOK. 12 bubnmoreka [JOK
' TokH B pa3IUUHBIX https://m.edsoo.ru/7f41bf72
cpemax

Uroro no pazueny 22
[IpakTnueckue paboThI 4
KonTtposnbHbie paboThI 3
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

kiacc — 11

roJ o0y4yeHus — 2

BCET0 4acOB/KOJI-BO H/4 — 68/2

Ne Haumenopanmue Komriectno DuiekTpoHHbIE (UG POBbIE)
- Pa3iesioB U TeM 4acoB P uu@pp
n/n o0pa3oBaTebHbIC PeCypPChl
NMPOrpamMMblI Bcero

Paznea 1. QJIEKTPOJIMHAMUKA

MarsuTHoe I10JI€.

bu6mmoreka [IOK
11 DTIEKTPOMATHHTHA 1 https://m.edsoo.ru/7f41c97c
WHTYKIHS
Hroro no paszneny 11

Pasnea 2. KOJIEBAHUSA M1 BOJIHBI

MexaHnueckue 1

2.1 AIIEKTPOMAarHUTHEIE 9 bubmorexa LHOK
' https://m.edsoo.ru/7f41c97c
KoJIeOaHus
22 | snxponammse ; BuGmtorexa LIOK
' https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nuoreka [IOK
2.3 Onrruka 10 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCHUTEJBHOCTH

OCHOBEI CITEIIHAIBHON
3.1 Teopun 4
OTHOCHUTEIBHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 4
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Pazgea 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAaHTOBOU 6 bu6nmoreka [IOK
' OINTHUKHU https://m.edso0.ru/7f41c97c
bu6nuoreka [IOK
4.2 CrpocHne atoma 4 https://m.edso0.ru/7f41c97c
bu6nmoreka [IOK
4.3 ATOMHOE 51pO ° https://m.edso0.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKH

DneMEHTBI aCTPOHOMUU

51
1 acTpoHU3UKH

7

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny

7

Pa3nea 6. OBOBIIAIOIIEE IIOBTOPEHHME

6.1 O6o06maroree 4 bubnuorexa [JOK
HIOBTOPEHUE https://m.edso0.ru/7f41c97c
Hroro no pasneny 4
PesepBHOE Bpemst 3
[IpakTnueckue paboThI 7
KonTtposnbHbie paboThI 4
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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