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COIEPKXAHUE OBYYEHUA

10 KJTACC
Paszpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

dusznka - Hayka o npupoae. Hayunsie MeToabl TO3HAHUS OKPYKAOLIETO MUPA.
Poub skcniepuMenTa U TEOpHUHM B IIPOLIECCe O3HAHMS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SABJICHUH U TpolieccoB. HaydHble TUMOTE3bI.
@dusuvecknue 3aKOHbBI W TEOpUHU. ['paHUIBI NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
IIpyuHIUIT COOTBETCTBHUS.

Ponb 1 MecTo ¢pu3uku B GOpMUPOBAHUU COBPEMEHHON Hay4YHON KapTUHBI MUpa, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEN.
Jlemoncmpayuu

AnHanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Pazgen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABmkeHrne. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHHS. CrucTteMa
orcyéra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CPeAHSSt CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MAaTEpPUATbHOM TOYKH, HMX MPOCKIMM HA OCH CHUCTEMBI KoopauHaT. CloxkeHue
IIEPEMEILICHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MpsIMOJIMHEWHOe JBWxkeHue. ['paduxu
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHHUS] MAaTepHAIbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TIajieHue. Y CKOpeHUe CBOOOIHOTO MaieHUsI.

KpuBonuueinHoe nBuxeHue. J|BHKEHHE MaTEpUAIBHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAask CKOPOCTh, JJMHENHAs CKOpOCTh. [lepuon u
yacToTa oOpanieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD, ABUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpE/Iavu.

Jlemoncmpayuu

Mogenb cuUCTEMBI OTCU€Ta, WJUIIOCTpAIMd KHUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmtonenue nBwXeHUs Tena, OpPOIICHHOTO O] YIVIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafeHUSI.

Hanpagnenue ckopocTyl pu ABM>KEHUH IO OKPY>KHOCTH.



Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydeHne HEPaBHOMEPHOIO MBUXKEHUS C IEIbI0 OMNPEJEICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY NYTSIMH, NOPOWJICHHBIMM TEJIOM 3a
MOCJIEA0BATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKCHUU C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuauun orHocurensHOCTH ["amunes. Ilepseiit 3akoH Herorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunmun cynepno3unmu cui. Bropoil 3akoH HeroToHa 1ist
MaTepuaabHON TOUkHU. Tpernil 3aKkoH HproTOHA 1151 MaTepuaibHBIX TOYEK.

3aKkoH BceMupHOro TsroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOPOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenne. Bunbl tpenus (mokos, ckoibxkeHusi, kadeHus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIbKEeHUs U cuiia TpeHus nokos. Kosddumuent tpenus. Cuna
COITPOTHUBIICHUS MPH IBUKECHUU TEJIA B )KUIKOCTHU UJIU Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CcHJIbl OTHOCUTEIBHO OCH BpamleHus. [lmedo cuibl. Y ClIoBUS paBHOBECUS
TBEPJIOIO TeIA.

TexHuueckre yCTpOMCTBA U NMPAKTUYECKOE ITPUMEHCHUE: MOAIIMUITHUKA, JBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME HEPIUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akox Herotona.

N3mepenue cui.

CrioxeHune Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

N3yuenune aBuxeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YIOPYTOCTH, BO3HUKAIONIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT ux JAehOopMaIIHH.

HccnenoBanue ycnoBuid paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke



NMiynbC MaTepUaIbHOM TOYKH (TeJa), CUCTEMbI MaTEPUAIBHBIX TOYEK. VIMITysbC
CWIBl M HW3MEHEHHE HMITyJbCa TeJa. 3aKOH COXPAaHEHHUsS HUMITyJbca. PeaKTHUBHOE
JBUKCHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

KuneTtnueckas 3HEprus MaTepualbHOW TOUKHU. Teopema 06 usmeHeHUH
KUHETUYECKOU YHEPTUU.

[lorenuuanbHas sHeprus. [loTeHuuanbHas sHEprust ynpyro naehopMHUpPOBAHHOMN
npyxusbl. [loTeHIManbHas S3HEprus Teaa BOJU3U NOBEPXHOCTH 3EMIIH.

[loTeHuManbHbIE U HETIOTEHIMANIbHBIE CUJIbl. CBSA3b paOOThI HEMTOTEHIIUAIBHBIX CHUJII
C U3MEHEHUEM MEXaHUYECKON DHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXaHUYECKOM
DHEPIUHu.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpoOMCTBA M IPAKTHUYECKOE IIPUMEHEHME: BOIOMET, KOIIED,
[IPY’KUHHBIN [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon moTeHLIMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3yuenune abCOIIOTHO HEYIIPYTOTo yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIbI ¢ ©3MEHEHUEM MEXaHWYECKOM SHEPruu Tesa Ha
IIPUMEpPE PACTIKEHUS PE3UHOBOIO JKIYTa.

Pazgen 3. MoaexkyasipHas pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIOXKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUUM M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jubdysus. Xapaktep IBUKEHUS U
B3aMMOJEHUCTBU YaCTULl BellecTBa. Moaenu CTpOeHUs ra30B, KUJIKOCTEN U TBEPABIX Tl
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pa3Mepbl MOJIEKY L.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

TenmoBoe paBHOBecue. Temmnepatrypa u e€ wusmepenue. lllkana temmeparyp
[enbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKOU
TEOPHUH UJICATLHOTO ra3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHell KWHETUYECKON
SHEPruMu TEIJIOBOTO JBIKEeHUs yactull raza. [llkana temneparyp KenbBuna. ['azoBbie
3aKOHbl. YpaBHeHne MenaeneeBa-Knanelipona. 3akon [lansToHa. M3omponecchl B
UJICATPHOM Ta3€ C MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpeacTaBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOe MPUMEHEHUE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu



OnBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOSHUE BEMIeCTBa, (hoTorpadmu MOJEKYI
OpPTaHUYECKUX COCTMHCHUH.

OmnbiTel 10 MU Py3un KUAKOCTEH U Ta30B.

Mogenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onbita llTepHa.

OnBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIIIPHOTO B3aUMOICHCTBHUS.

Moiens, HIUTFOCTpUpYIOIIAs PUPOTY JaBJICHH ra3a Ha CTCHKH COCY/Ia.

OnBITHI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HICATHHOTO ra3a, H30MPOIIECCHI.
Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol

Omnpenenenre Macchl BO3ayXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpEeHH 00bhEMa
KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMETPaMy COCTOSTHUS pa3peKEHHOTO Ta3a.

Tema 2. OcHosvl mepmooOuHamMuKu

TepmoauHampueckass cucremMa. BHYTpeHHsII DHEprus TEpMOAMHAMHYECKOU
CUCTEMBI M crnocoObl €€ m3meHeHus. KoimuecTBO TemioTel U pabota. BHyTpeHHss
SHEPrus OJHOATOMHOIO HJ€albHOro ra3a. Buael Temtonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIUs, U3Ty4yeHUE. Y AelIbHAs TeIIOEMKOCTh BenlecTBa. KonmnuecTBo TEmIOThl IPU
TerJIonepeaaye.

[Tonstue 06 aguadbatHom nporecce. [lepsbiii 3akoH TepMoauHaMUKH. [IpruMenenue
IEPBOro 3aKOHAa TEPMOJIMHAMUKH K U30Mpoueccam. I'papuueckast HTEpIpeTanus padoThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh PO1IECCOB B IPUPOJIE.

TernoBble MammHbl. [IpuHUOMNBL IEWCTBUS TEIIOBBIX MamuH. [IpeoOpazoBanus
SHEPruM B TEIUIOBbIX MamMnHax. KoadpuuneHt nonaeznoro 1eiCTBUS TEMJIOBON MAIIUHBI.
[ukn Kapuo m ero xo3h@dUIMEHT MOJE3HOTO JCUCTBUS. DKOJOTUYECKHUE MPOOIEMBI
TEIJIO3HEPTETUKU.

TexHruecKre yCcTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: JBUTATeNlb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEH SHEPruu Teja Mpu COBEPILIEHNU paOdOThI: BBUIET IPOOKHU U3
OYTBUIKH IO ICCTBUEM CXKATOTO BO3/IyXa, HarpeBaHue 3pupa B JaTYHHOU TPyOKe MyTEM
TpeHus (BUICOIEMOHCTpAIIHS).

N3menenune BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnwIT M0 aarabaTHOMY PACHTUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOWHBI, JBHUraTesis BHYTPEHHETO CTOpaHHUs, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol
N3mepenue yaenbHOU TENI0EMKOCTH.
Tema 3. Acpecamnibie cocmoanus éewjecmea. Pazosvie nepexoovt



[TapooOpazoBanne u koHAeHcarus. Wcmapenune u kumenue. AOCOTIOTHAS U
OTHOCUTEJIbHAS BJIAKHOCTh BO3ayxa. HacellieHHbI map. VYaenpHas —TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

Teépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPONHS CBOMCTB
kpuctaioB. JKunkwe kpuctawisl. CoBpeMeHHble Marepuanbl. [lmaBnenue u
KpucTayui3aius. Y aeinbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHnudeckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTHUH TIOJNYyYEHHUS COBPEMEHHBIX MAaTepUaloB, B TOM YHUCIE
HaHOMAaTepPUaoB, © HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX M1APOB.

Kumnenve npu moHMKEHHOM JIaBJICHHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Ha6itoienne HarpeBaHus U MJIaBICHUS KPUCTAIIIMYECKOIO BEILIECTBA.

JleMOHCTpalys KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuwl

H3mepenne OTHOCUTENHHON BIKHOCTH BO3TyXa.

Paznen 4. JjekTpoauHAMMKA
Tema 1. dnekmpocmamuxa

DneKTpu3anus Tel. DNEKTpUYECKud 3apsa. [[Ba BuUIa 3IEKTPUUYECKUX 3apsIOB.
[IpoBOAHUKM, NUANEKTPUKA WU TMOTYNPOBOJHUKUA. 3aKOH COXPAHEHUS DIECKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. TodeuHbId AIEKTPUUYECKUN 3apsl.
DnekTpuueckoe nose. HanpsmE€HHOCTh aiekTpruueckoro nois. [Ipunuun cynepno3uunmn
AJIEKTPUYECKUX TToJIEN. JIMHNM HANPSHKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PabGoTta cun snexkrtpocraruueckoro mojs. Ilotenruman. PazHocTh MOTEHIHMAIOB.
I[IpoBOMHMKM © JUAJIEKTPUKUM B DIIEKTPOCTATHYECKOM TmoJie. JludnekTpudeckas
[IPOHULIAEMOCTb.

OnekTpoéMKOCTh. KoHmeHcaTtop. OIJEKTPOEMKOCTh IUIOCKOrO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckune yCTpouCcTBa U MPAKTUYECKOE TPUMEHEHHUE: AIEKTPOCKOIIL,
ANEKTPOMETP,  DBJIEKTpOCTaTHUYeCKas  3allluTa,  3a3eMJICHHE  3JIEKTPONpPUOOpOB,
KOHJEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN ITPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMIT IEUCTBUS DIIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aUTA.

JIM3IIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.



3aBUCHUMOCTh AJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATopa OT IUIOMIAAM TUIACTHUH,
PACCTOSIHUSI MEXIY HUMHU U JUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOPa.
Yuenuueckuui sxcnepumenm, 1abopamopnsie pabomol

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNIEKTPUYECKUM TOK. Y CJIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOr0 ToKa. IcTOuHUKHN
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTHBICHUE  BEIIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Pabota snekTpudeckoro Toka. 3akoH [xoyms-Jleniia. MomHOCTh 31€KTPUUECKOTO
TOKA.

DJIEKTPOJIBIKYILAsi CHJIA U BHYTPEHHEE CONPOTHUBJIIEHUE MCTOYHUKA TOKA. 3aKOH
Owma j1st TOJTHOM (3aMKHYTOM ) AsekTpuueckoit nenu. Koporkoe 3ambikanue.

DIJIEKTPOHHAST MPOBOJUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTH COIPOTUBIICHUSA
METAJIOB OT TeMIIEPATypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonympoBoauku. COOCTBEHHAS] U IPUMECHAsI TIPOBOJUMOCTH MOJTYIPOBOIHUKOB.
CsoiictBa p-n-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHUIN TOK B PACTBOPAX U PACIIABAX JICKTPOJIUTOB. DIEKTPOIATHUECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJNeKTpUYeCKUl TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENIbHBIN pa3psil.
Monnus. [1na3ma.

TexHuueckre yCTpOMCTBA M IPAKTUUECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOUHUKU TOKa, 3JEKTPOHArpeBaTeIbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIIHHBIC
NpuOOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBbIH  JUOA, TEPMHUCTOPHl U
(GhOTOpPE3UCTOPHI, OIYITPOBOJHUKOBBIN U0/, TaIbBAHHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa M HAPSIAKECHUS.

3aBUCUMOCThH COMPOTUBIICHUS HIWJIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI, TTOLIAIN
MONEPEYHOr0 CEUCHUSI U MaTepurala.

CmenanHoe COeIMHEHUE MTPOBOAHUKOB.

[Ipssmoe  w3mepeHue  BiEKTpOABMXKYLIEeW  cwibl.  KOpoTkoe — 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psan u mpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuui sxcnepumenm, nabopamopusie pabomol



W3yuenue cMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.

W3MepeHre SIeKTPOABIIKYIIEH CHJIbI HCTOYHHMKA TOKA M €ro BHYTPECHHETO
COIIPOTHBIICHUS.

Hab6nronenue amekTponmsa.

11 KUIIACC
Paznea 4. daekTpoannammuka
Tema 3. Macnummnoe noe. In1eKmpomazHUmMHAA UHOYKYUS

[TocrosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MAarHUTHOE TOJIE.
Bekrop marHutHOM MHAYKIMH. [IpyHOMI CyNEpPO3ULIIMM MarHUTHBIX ToJier. JIuHuum
MAarHUTHOM HWHAYKOUW. KapThuHa JMHAM MAarHATHOM WHIAYKIMUA TIOJ1 TOCTOSIHHBIX
MAarHuTOB.

MarauTHoe MmoJjie MPOBOJHUKA C TOKOM. KapThHa JMHUIN MHIYKIIMA MarHUTHOTO
MOJIS1 JUTMHHOTO MPSIMOTO POBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBrue NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOIylnb W HaIpaBiicHUE. [[BUKEHUE 3apsSyKCHHOM YaCTHIIbI B
OJIHOPOJTHOM MarHuTHOM ToJie. PaGota cumnet JlopeHia.

SBneHHE BPNEKTPOMArHUTHOM HMHAYKIUU. [IOTOK BEKTOpa MarHUTHOW HHAYKIWU.
DIIEKTPOJIBIXKYILAs CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe anexkrpudeckoe nosie. INEKTPOABUKYIAs CUIa UHAYKIIMU B IPOBOIHUKE,
JIBUKYIIEMCS TOCTYNATEIIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NunykTuBHOCTH.  SIBIEHHME  CaMOWUHIYKIIUU. DJIEKTPOJBWKYIIAsE ~ CHJIA
CaMOMHIYKIIUHU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: IMOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,  JJIEKTPOJBUTATENb,  YCKOPUTEIM  BJEMEHTAPHBIX  YacCTHII,
WHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM TOJIEM.

JIuHUM UHIYKIIUA MarHUTHOTO TOJIS.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMATrHUTHON UHIYKIIUU.

IIpasuio Jlenua.

3aBUCHUMOCTb AJEKTPOABMKYIIECH CHUJIIbI UHIYKIHU OT CKOPOCTH HW3MEHEHHS
MAarHUuTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.



Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol
N3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.
Hccnenoanue AeiCTBUS NOCTOSIHHOTO MAarHATA HA PAMKY C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHIYKIUU.

Pa3gea 5. Kosie0anus u BOJTHBI
Tema 1. Mexanuueckue u 31eKMpPOMACHUNHbIE KONE€OAHUS

Konebarenbnas cuctema. CBOOOIHBIE MEeXaHUUYECKUE KoeOanus. ['apmMoHnyeckue
konebanus. Ilepuon, yactora, ammutyna u ($aza xoneOanuid. [Ipy>KUHHBIA MasSTHUK.
MatemaTnueckuii MasTHUK. YpaBHEHHE TrapMOHHWYeckuX kojebanuit. IIpeBparenue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbnpiii KOoHTYp. CBOOOAHBIC AJIEKTPOMATHUTHBIE KOJICOAHUS B HICATEHOM
KOJIeOATeTbHOM KOHTYpe. AHAJOTHUS MEXIY MEXaHUYECKUMH WU DJIEKTPOMArHUTHBIMU
konebanusimu. Dopmyna Tomcona. 3aKOH COXpaHEHUS DSHEPIMM B HJICATHLHOM
KoJie0aTeTbHOM KOHTYpE.

[IpeacraBnenre o 3aTyXalwImUX KoJeOaHUsX. BBIHYXKIEHHbIE MEXaHUYECKHUE
KoJjebanus. Pezonanc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUs!.

ITepemennslil Tok. CHHYCOUIANIBHBIA MEPEMEHHBIN TOK. MOUIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U JIEUCTBYIOILIEE 3HAUYEHUE CUJTbI TOKA U HAIIPSKECHHUS.

Tpancpopmarop. [IpousBoiacTBO, mepemaya W MOTPEOJICHHUE DICKTPUUECKOM
SHEPruu. OKOJOTHMYECKHME PHUCKA TIPU MPOU3BOJACTBE INEKTpo3HEpruu. KymbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.

TexHuueckre yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHUE: BJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TUHUHU AJIEKTpOIiepeaay.

Jlemoncmpayuu

Uccnenosanue napameTpoB KojiebaTeIbHON CUCTEMBI (TTPY>KUHHBIN 158105
MaTeMaTUYECKUI MasSTHHK).

Habnronenue 3aryxaromumx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwimorpaMmbl  (3aBUCUMOCTH CUJIbI TOKa W HAIpPSDKEHUST OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu  mocneAoBaTEIbHOM  COCAMHEHUM  PE3UCTOpa,  KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mopenb TMHUY 3JIEKTponepe1ayn.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

HccnegoBanue 3aBUCMMOCTH TIEpUOJA MaJIbIX KoJIeOaHUI Ipy3a HA HUTH OT JJIMHBI
HUTHU U MacChI Tpy3a.

HccnegoBanue mepeMEHHOTO TOKa B LEMU M3 MOCIENIOBATEIBLHO COEAMHEHHBIX
KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHble 60JIHbL



Mexanuueckue BOJIHBI, YycioBUsi  pacnpocTpanenus. Ilepumon. CxkopocThb
pacnpocTpaHeHus U JyinHa BoJHbI. [lonepednbie 1 mpoaoabHbie BOJIHBL. HTEpdepeH s
U TUPPAKIUS MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMarHUTHBIE BOJIHBI. YCIIOBUSl H3JIy4€HUs DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, vV B anektpomarnuTHO#l BosiHe. CBoiiCTBa
ANIEKTPOMATHUTHBIX BOJH: OTpa)XX€HUE, TMpEJOMIICHHEe, ToJigpu3aius, Iudpakius,
uHTephepeHuust. CKOpocTh NMEKTPOMArHUTHBIX BOJIH.

[Ilkana »7EKTPOMArHUTHBIX BOJH. [IpUMeHeHHE »BIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBEI paguOCBs3H U TeNeBUeHUA. Pannonokarus.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAFOLIEH CPE/IbI.

TexHruecKue ycTpocTBa U PAKTHYECKOE TPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPA3BYKOBas JUAarHOCTHKa B TEXHUKE MW MEAMIMHE, panaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: ¥ NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeHunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBO pE30HAHC.

HabGutoieHue cBs3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOH M 4acTOTOMN
Kosie0aHui.

HccnenoBanne CBOWMCTB SJIEKTPOMATHUTHBIX BOJH: OTPAXXECHUE, NPEIOMIICHHUE,
noJsisipu3anus, IMppaxkuus, tHTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHetHOE pacpOCTpaHEHNE CBETA B OJTHOPOJHOU
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpakeHUs cBeta. llocTpoeHue u300pakeHU B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHBI TPEJIOMJICHHS CBeTa. AOCOIIOTHBIA TOKa3aTelhb
npenomneHus. [lomHoe BHyTpeHHee oOTpaxkeHue. IlpenenpHbIi  yrojl MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CioxHbII coctaB Oenoro cseta. LBer.

Cobuparome u paccenBaromye JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHUE U
onTHYecKash cwia TOHKOW JmH3BL. [locTpoenue w300paxeHUt B COOMPAOIIMX M|
paccenBarolvx JuH3ax. Dopmysa TOHKOW JIMH3bI. Y BEJIMUYCHUE, 1aBAEMOE JIMH3O0M.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. UaTepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOMIOCHUST MAaKCUMYMOB M MHUHUMYMOB B HMHTEP()EPEHIIMOHHOW KapTHHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.



Hudpakusa ceera. JudpakuronHas pemérka. YclaoBue HAOMIOJCHUS TJIaBHBIX
MaKCUMYyMOB IIPH TaJICHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuYeckue yCTpoCcTBa U MPAKTUYECKOE TPUMEHEHHE: OUKH, JIyTa, (hoToanmnapar,
IPOEKIIMOHHBIN arapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTUKA, NTU(paKIIMOHHAS
peleéTKa, NOJIAPOUL.

Jlemoncmpayuu

[IpsAMonMHEHOE  pacnpOCTpaHEHHE, OTPAKEHHE U  NPEIIOMIICHHE  CBETA.
OnTuyeckue MpuoOOpHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moielib CBETOBOAA.

WccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habnronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tonmy4yenue cnekTpa ¢ MOMONIbIO AUPPAKIUOHHON PEMIETKH.

Hab6nronenue nossipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamophule pabomwl

N3mepenue nokazaresns npeoMIeHUs CTeKIIa.

NccnenoBanue cBOMCTB NM300paXkKeHU B JIMH3AX.

Habnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI cClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

I'pannubl IPUMEHMMOCTH KJIACCUYECKOM MexaHUKU. llocTynarsl crienuaibHOU
TEOPUH OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOJYJSL CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPAIICHUE JITTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b MaccChl C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTHUIIBI. DHEPIHUs TOKOSI.

Pa3nen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEpruM (POTOHA C €r0 YACTOTOW. DHEPrusl W
UMITYJIbC (POTOHA.

OtkpeiTue U uccienoanue (orordpdexra. Onbitel A.I. CroneroBa. 3aKOHBI
dbotoadpdexra. VYpaBHenue OuHmTelHa i (dortodddekrra. «KpacHas TpaHUIIa»
dboroaddexra.

JlaBnenne cBera. OnbiTh I1.H. JleOGenena.

XHUMHUYECKOE JICCTBHE CBETA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: dboTORIEMEHT,
dboTonaTuMK, cCoOTHEUHasi ObaTapesi, CBEeTOIUO.

Jlemoncmpayuu
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®oT03(¢QheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.
CBeToauo.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbeiTel Pesepdopma 1o paccessHUIO a-dacTHII.
[Tnanerapnas monens aroma. [loctynatel bopa. M3nyuenue u norsomienrue GOTOHOB MpU
NepEX0/Ie aTOMa C OJJHOTO YPOBHS 3HEPruu Ha Apyroil. Buasl criektpoB. CrieKTp ypoBHER
SHEPIruM aToMa BOAOPOJA.

BonHoBbeie cBoiictBa yactuil. Bomubel ge bpoina. KopryckynisipHO-BOJTHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckre yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPAJIbHBIM aHAJIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu

Monens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

Hab6nronenue nmuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKa3bIBAIOIIME CJIOXKHOCTb CTpoeHHs sanpa. OTKpbITHE
paanoakTuBHOCTH. OmnbiTel Pe3epdopaa mo omnpeneneHuro cocrtaBa pPajaruoaKTHBHOTO
usnydenus. CoiicTBa anb(da-, 6eta-, raMMa-uziydeHus. Biusaue paanoakTUBHOCTH Ha
YKHABBIE OPTAHU3MBI.

OTtkpeITHE TPOTOHA U HeWTpoHa. Hykionnas monens spa ['eitzenbepra- MiBaneHko.
3apsina siapa. MaccoBoe uuciio sapa. M30Torsbl.

Anbba-pacniaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacran. ['amma-uznyudeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprus CBsS3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jledext maccsr sapa.

SnepHble peakuuu. Jlenenue u CUHTES s€Ep.

SAnepubrit peakrop. TepmosnepHsiii cuntes. [IpobnemMbl U TEPCIEKTUBBI SACPHOMN
SHEPIreTUKU. JKOJIOTHUYECKUE ACTIEKTHI SAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

Mertoapl HAOIIOACHHS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHBIE B3auMOoieicTBUs. EMUHCTBO m3nueckoii KapTUHBI MUpA.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE IPUMEHEHHUE: ITO3UMETp, Kamepa
Buinibcona, simepHbIii peakTop, aToMHas 6omoa.
Jlemoncmpayuu

CU€TurK MOHU3HPYIOIIHNX YACTHII.
Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol
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Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortanbl pa3BuUTUs acTpoHOMHUU. IIpHkinagHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3pe3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Comnnue. ConHeunast akTUBHOCTb. Mictounuk sHeprun ConHua u 3BE311. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J(HarpaMma «CIEKTPaIbHbIN KJIACC - CBETUMOCTBY. 3BE3/bI
[JIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «MAacca - CBETUMOCTb» ISl 3BE3[T TJIABHOM
NOCJEeN0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE NMPEACTABICHUS O
MPOUCXOKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Muieunslii [Tyt - Hama [ManakTuka. [Tonoxenue u npuxenne CosHia B ["anakTuke.
Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHBIE BIPHI B SIAPAX TaTaKTUK.

Bcenennas. Pacinpenue Beenennoii. 3akon Xa06ua. Paz6eranue ranaktuk. Teopus
Bboubiioro B3peiBa. PenukToBo€ n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnroneHuss HEBOOPY>KEHHBIM TJ1a30M  C  HUCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsSI OTIpEIEIICHUS TTOJ0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE CO3Be3/1Msi CEBEPHOTro MOMYIIApUs U SIPKUAE 3BE3IBL.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mneunoro [lyru.

Oo0o0maroniee MOBTOPEHUE

Ponp ¢Gu3uku m acTpOHOMHHM B YKOHOMHUYECKOM, TEXHOJOTHYECKOM, COIIMATBHON H
TUYECKON cdepax IesTeNIbHOCTH YeJIOBEKa, poJib U MECTO (U3UKH M aCTPOHOMHUHU B
COBPEMEHHOW HAay4YHOW KapTHHE MHpa, POJb (PU3UYECKON Teopud B (POPMUPOBAHUU
MPEACTABICHUM O (PU3NYECKOW KapTUHE MHUpPA, MECTO (PU3NYECKONW KapTUHBI MHUpa B
o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpeamera «@Pu3nka» Ha YpPOBHE CpEAHEro OOUIEro
obpazoBaHus (0a30BbI YpPOBEHb) JOJDKHO OO0ECIEUUTh JAOCTHXKCHHE CIETYIOLINX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTO mpeameTa «DHU3UKa» JOJDKHBI
OTpaxaTb ~ TOTOBHOCTh W  CIOCOOHOCTh  OOYYalIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHONW BHYTPEHHEW  TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTALIU/, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIINX TPATUIIMOHHBIM
[IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pACIIUPEHUE >KU3HEHHOTO OIbITa U OIbITa
NEATEeIbHOCTU B TIPOIIECCE peaU3alldd OCHOBHBIX HAMPABJICHUN BOCHUTATEIbHOU
NEATEeIbHOCTU, B TOM YHCJIC B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPaXTAHCKOM IMO3UIIMK O0OydYalomerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO 4JICHA POCCHICKOTO OOIIECTBA;

MIPUHATHE TPAAUIIHOHHBIX 00IIeYEeTIOBEUECKNX T'YMAHUCTUYECKUX u
JEMOKPATHUYECKHUX [IEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHUE B3aUMOJECHCTBOBATH C COLUAIBHBIMA MHCTUTYTAMH B COOTBETCTBHHM C MX
(GYHKITUSAMH ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU IESATEIBHOCTH;

2) MATPHOTHYECKOr0 BOCITUTAHMA:
c(hOpMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, MATPUOTHU3MA;
LIECHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHMBAaTh CHUTYyalll0 M TPUHUMATh OCO3HAHHBIE pEIICHUs,
OPUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTHM, B TOM YHCIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;

4) 3CTeTHYECKOro BOCIIMTAHHUS:
ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIFOYash SCTETHKY HAyYHOIO TBOPUYECTBA,
MpUCYIIEro (PU3nYEeCKo HayKe;
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5) TpyaoBOro BOCHIMTAHHSA:

HHTEpEC K pasIuyHbIM cdepam NpodeccCHOHaTBLHON AESITEIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DM3UKOH W TEXHUKOH, YMCHHE COBEPINATh OCO3HAHHBLIN BBEIOOP OYIyIICH
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHUIO U CAaMOOOPa30BaHUIO B 00JaCTH (DU3UKH
Ha TIPOTSHKEHUU BCEH KU3HH,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKOM KYJIbTYpbhl, OCO3HAHHE II100aTLHOTO XapaKkTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE WM OCYUIECTBJICHUE JCUCTBUM B OKPYXKAIOWIEHW CpPEAe Ha OCHOBE
3HAHMS 1IeJIe YCTOMUMBOIO Pa3BUTHS YEJIOBEUYECTRA;

Pacumimpenue omnbiTa AESTEIBHOCTH 3KOJOTMYECKOW HAINPABIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUU 10 (pU3mKe;

7) UeHHOCTH HAYYHOTO MO3HAHWS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKOIN HAYKU;

OCO3HAaHMWE IIEHHOCTH HAay4YHOW JESATEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUYEHUS
(U3MKA ~ OCYIIECTBIATH  NPOEKTHYIO W HCCIEAOBATENIbCKYIO  JEATEIbHOCTb
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTeILHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS
ba3oBble Jilornueckue JaeiicTBUA:

CaMOCTOSTEIIbHO (hOPMYJIMPOBATH U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPEAETATH LIEJIH ICATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUH UX TIOCTHKEHUSI;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B PacCMaTpUBACMBbIX (DU3NUSCKHUX
SIBIICHUSAX;

pa3pabarpiBaTh IIaH PEIICHUS MPOOJEMbI ¢ Y4ETOM aHaIM3a HMCIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIESITEIHHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH TTOCIEACTBUMN JEATEIHbHOCTH;

KOOPJAWUHUPOBATh U BBIMOJHITE PabOTy B YCIOBUSIX PEATIBHOTO, BUPTYyaJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS.

BJIQJCTh HAYYHOW TEPMHHOJOTHEH, KIIOUCBBIMH TIIOHATHSIMH ¢ METOJaMHU
(bu3nYecKoi HayKH;

BJIQJICTh HAaBBIKAMHU Yy4e€OHO-HCCIICIOBATENHCKON M TPOEKTHOW JCSTENHHOCTH B
obnactu (HpU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIHHOMY MTOMCKY METO/IOB
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perieHus 3a1a4 GU3NIECKOTO COACPIKAHMUS, MPUMEHEHUIO PA3TUIHBIX METOIOB MO3HAHUS;

BIIAJICTh BUIAMH JCSATEIHPHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIIHH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX CHTYAIHsIX, B TOM YHCIIE MPU
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PHU3UKH;

BBISIBIIATH IPUYMHHO-CJICACTBEHHBIC CBI3U W aKTyaJIM3UPOBATh 3a7ady, BBIIBUTAThH
THIOTE3Y €€ peleHHs], HaXOAUTh apTyMEHTHI JUIA J0Ka3aTelIbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh MapaMETPhl U KPUTCPUH PEIIICHUS,

aHAJIM3WPOBATh IMOJIYYCHHBIC B XOJC PCIICHUS 3aJadd PEe3yNIbTaThl, KPUTHUSCKU
OIICHMBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (HOPMYITHUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEILHOM JEATEIHHOCTH,
B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT,

YMETh TEPEHOCUTh 3HAaHUA TI0 (HU3UKE B  TPAKTHIECKYIO  00JacTh
KUZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, NPEJIaraTh OpUrHHaIbHBIC MTOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ undpopmanmeii:

BJQJI€Th HABBIKAMHM TIOJIYYCHHS HWHOOpMAIUU (PU3NYECKOTO COJEPKaHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIPHO OCYIIECTBJIATh IIOWMCK, aHAJW3,
CUCTEMATH3AlMI0 W MHTEPIPETAIMI0O HMHPOPMALUA PaA3IUYHBIX BUAOB U (HopMm
MIPEICTABJICHHUS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
PEIICHIN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AIMOHHBIX 337249 C COOTIOCHUEM
TpeOOBaHWI AIPrOHOMHKH, TEXHUKH OCE30MacHOCTH, THTHEHBI, pecypcocOepekeHus,
MPABOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTBhI (PU3MYECKOTO COACP)KAHUS B PA3IUYHBIX (opMaTax ¢ yIETOM
Ha3HaueHUsT WHOOpPMAIMU U IEJICBOM ayJAUTOPUH, BHIOMpPAs ONTHUMAIbHYIO (opmy
MIPEICTABICHHS ¥ BU3YaTH3aIlUH.

KoMMmyHuKaTHBHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBHS:
OCYIIECTBIIATH OOIIeHNEe HA YpOKax (U3HKHU U BO BHE-YPOUHOU JACATEIHHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh M UCTIOIH30BATh MPEUMYIIECTBA KOMAaHHON U WHIUBUyaIbHON pabOTHI;
BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JICUCTBUH C YIETOM OOIIUX MHTEPECOB,
Y BO3MOYKHOCTEHN Ka)JOT0 YJICHA KOJUIEKTUBA,
IMPUHUMAThH L€ COBMECTHOU JESITEIbHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JNEUCTBHUS IO €€ JOCTUKEHUIO: COCTABIIATH IJIaH JEUCTBUM, pACHPEAEIATH POJIU C YUETOM
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MHEHUN y4aCTHUKOB, 0OCYKJaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa W KaXKIOTO YYaCTHHMKA KOMAaHIbI B OOIIWIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTh  HOBbIE  IPOEKTHI, OLEHHBAaTh UJEU C TO3UIUA HOBU3HHI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CUTYaIMSIX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE¢ YHUBEPCAJIbHbIE Y4eOHbIe 1eilCTBUS
CaMooprannsaunﬂ:
CaMOCTOATCIIbHO OCYHICCTBIIATD ITIO3HABATCIIBHYIO ACATCIIBHOCTL B o0JacTn (bI/ISI/IKI/I

Y aCTPOHOMUH, BBISBJIATH IPOOIEMBI, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PEIICHMs] PACUETHBIX M KAYECTBEHHBIX 3ajady,
IUTaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IPEATNIOYTECHNN;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIN BBIOOD, apTYMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pEeLLIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAMLMU B 00NAaCTU (PU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTUBBI B JEATEIIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEJISIM;

BJIQJIETh HABBIKAMHU TMO3HABATEIBHON pediIeKCHHU KaK OCO3HAHUS COBEPIIAEMBbIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCTIONB30BaTh MPUEMBI peduieKCUM Jisl OIEHKH CHUTyallid, BBIOOpa BEPHOIO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIICHHS 10 UX CHHKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB

NeSTeILHOCTH; IPUHUMATD ce0s1, TOHNUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPTYMEHTBI JIPYTUX MIPU aHAIU3E PE3YJIHTATOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OUTUOKH.

B mnpouecce MOCTMXKEHUSI JMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMBbI IO
(dbu3uKe 1 ypOBHS cpeaHero oo1ero oopasoBaHus y 00y4arommxcsi COBEPIICHCTBYETCS

SMOIIMOHAIBbHBIN WHTEJIJICKT, MPEANOIararo I

c(hOpMUPOBAHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO CIOCOOHOCTh IOHHUMATh CBOE HSMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIIECHUS Pa3BUTHS COOCTBEHHOW IMOIIMOHATILHOUN cephl, OBITH
YBEPEHHBIM B ceOe;
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CaMOpEryJMpOBaHKs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTbH 32 CBOE MOBEJCHHE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOIIMOHATILHBIM
MU3MEHEHUSM U NMPOSIBISATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIFOYAIOLIEH CTPEMIIEHNE K JOCTHKEHUIO LIEIN U YCIIEXY,
ONTUMU3M, UHULIUATUBHOCTh, YMEHUE I€UCTBOBATH, UCXOA U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CHOCOOHOCTh TOHHMMATh AMOLMOHAIBHOE COCTOSHHUE
APYTUX, YIUTBIBATh €r0 MPH OCYIIECTBICHUH OOIICHUs, CIOCOOHOCTh K COUYBCTBHUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpaMBATh OTHOILICHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjaacce mpeaMeTHBIE pe3yJbTaTbl Ha 0Aa30BOM ypOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (usuku B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTHH,
B [IPAKTUYECKON JEATEIBHOCTH JIFOJIEH;

YUUTBHIBATH TPAHUIIBI IPUMEHEHHS U3YUCHHBIX (PU3NYECKUX MOJICIICH: MaTepualibHas
TOYKa, MHEpLHAIbHAS CHCTEMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, WACAIbHBINA Tas3,
MOJEIIA CTPOEHUS Ia30B, KUIAKOCTEH M TBEPABIX TEJ, TOYECUHBIM ICKTPUUECKHUMN 3apsif
IIpH pelieHnu (PU3NIECKuX 3a1a4;

pacrno3HaBath (pU3NYECKUE SBICHUS (ITPOLIECCHI) U OOBICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJSIPHO-KHHETHUYECKOM  TEOpPUH  CTPOCHMS  BEUIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBHXKEHUE,
cBOOO/IHOE TaJieHue Tell, JABM)KEHUE MO0 OKPYXHOCTH, MHEpLus, B3aUMOACUCTBUE Tel,
nuddy3us, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPHBIX T, U3BMEHEHUE
oO0béMa Ten Tpu HarpeBaHuu (OXJIAXKIEHWUHU), TEIJIOBOE paBHOBECHE, HCIapEHUe,
KOHJICHCAIus, IaBJICHUE, KPUCTAIUIN3alUsl, KUTIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIILICHHUE
JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYZAE, CBSI3b MEXAY MapamMeTpamu
COCTOSIHHS Ia3a B M30MPOLECCAX, FJIEKTPU3ALINS TEJl, B3AUMOJEHCTBHE 3apsI0B;

ONKCHIBATH MEXAHWYECKOE JIB)KEHHME, UCHOJIb3ysd (U3NYECKHE BEJIMYUHBL:
KOOpJIMHATA, MYyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHIIa, UMITYJIbC
Tena, KUHETHYeCKash »DHEpPrusi, NOTCHIMAIbHAs JHEPrus, MeXaHuueckas pabora,
MEXaHU4ecKass MOIIHOCTb; MPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICH
UCIIOJIb3YeMbIX BEIWYUH, HX OO0O3HAYCHUS W EIUHUIBI, HAXOAUTHh (POPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMH BEIIMUYNHAMU;

OMKCHIBATh U3YYCHHBIC TEILIOBBIC CBOMCTBA TEN M TEILIOBBIC SBJICHUS, UCIIONB3YS
(bu3MYecKue BETMYUHBI: JTABJICHHUE Ta3a, TEMIepaTypa, CPeaHsss KHHETHIECKas dHEPTHs
Xa0THYECKOTO  JIBIDKCHHS  MOJICKYJI, CpEOHEKBaJpaTUYHAS CKOPOCTh  MOJICKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI DHEPrus, paboTa Trasza, KodDPHUIIMEHT MOJIe3HOTO
JICUCTBUS TEIUIOBOTO JBUTATENIS; MPHU OMHCAHWUM TMPABUIBLHO TPAKTOBAaTh (hHU3HUECKHUI
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CMBICJI HCIIOJIb3YEMbIX BEIUYMH, UX OOO3HAUYEHMUS] U €JIMHHUILIbI, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIHMUHNHAM;

OMKCHIBATh H3YYEHHBIC SJEKTPUUYECKHE CBONCTBA BELIECTBA M DJIEKTPUUYECKUE
ABIeHUsl (TPOIIECCHI), HUCIMOJNB3Yys (U3MUECKHE BEIUMYMUHBI: DSJICKTPUUECKUN 3aps,
AIEKTPUUECKOE T0JIe, HAMPSKEHHOCTD IMOJs, MOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB; MPH
OMHCAHUM TPABUIBLHO TPAKTOBATh (PU3UYECKUM CMBICI HCHOJIB3YEMbIX BEIUYMH, UX
0003HAYCHUS U €IUWHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO
BEJIMYMHY C APYTUMU BEIMYUHAMY;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHI U SIBICHUSA, UCTIONB3YS (PU3NUECKHE 3aKOHBI
W TpUHLIMNBL 3aKOH BcemupHoro tsarotrenus, |, |l m |1l 3akonbr HeroroHa, 3akoH
COXpaHEHUSI MEXaHWYECKOW DOSHEPruM, 3aKOH COXPAHEHHS HUMIIYJIbCa, MPUHIIMI
CYNEpHO3UIMA CHJ, TPHHIMI PABHOIPABUS HMHEPUHUATBHBIX CHCTEM OTCU€Ta,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIJIOBOro JABM)KEHHUS MOJIEKY]T C aOCONIOTHOM
TEMIIEPaTypoii, MEePBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHS JIIEKTPUIECKOTO
3apsaa, 3akoH KysnoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHLUIIBI JAEWCTBUS MalllMH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3InyaTh yCIOBUS UX O€30MIaCHOTO UCII0JIb30BAHNUS B TIOBCEAHEBHOM KU3HH;

BBITIOJTHATH KCIIEPUMEHTHI [0 UCCIIETOBAHUIO (DU3HUECKUX SBJICHHUHA U MPOIIECCOB C
HCIIOJIb30BaHUEM TMPSIMBIX, M KOCBEHHBIX HW3MEpEHHUHl, mpu 3TOM (OpPMYJIUPOBATH
npobsieMy/3aauyy W TUIOTE3y Y4YEOHOTO DJKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OTIBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIIATh NPSAMbIE U KOCBEHHBIE M3MEPEHUsS] (PU3NYECKUX BEJIMYMH, MPU 3TOM
BBIOMpATh ONTUMAIIEHBIN CTIOCO0 M3MEPEHUS U MCIIOJIb30BATh H3BECTHBIC METOBI OIIEHKU
MOTPEMIHOCTEN U3MEPEHN;

MCCIIEIOBATh 3aBUCUMOCTH MEXKAY (DU3MUYECKHUMH BEIMYMHAMH C HCTOJIH30BAaHUEM
IOPSIMBIX U3MEPEHMIA, TTPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHUPOBATH Pe3yIbTaThI
MOJIYYCHHOUM 3aBUCUMOCTH (PU3MUECKUX BEIWYUH B BUJIE TaOMUIl U rpaduKoB, JenaTh
BBIBO/JIBI 110 Pe3yJIbTaTaM MCCIIECOBAHMS,

co0roaTh npaBuiIa 0€30MacHOro TPyJla IPU MPOBEIEHNUN UCCIIEI0BAaHUIN B paMKax
y4eOHOro 3KCIIepUMEHTa, Y4eOHO-HCCIIEI0BATENbCKOW W MPOEKTHON NEATEIbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTO 000pyA0BaHNS;

pemath pacu€THbIC 3aJaYd C SBHO 3aJlaHHOM (PU3NYECKOW MOJEINbI0, UCIIOJNIb3YS
dbu3nueckue 3aKOHBl M TPUHIIUIBI, HA OCHOBE aHallM3a YCJIOBHS 3aJa4yd BHIOMPATH
(UBUYECKYIO0 MOJICITb, BBIJCIATH (DM3UYECKUE BETUINHBI U (POPMYIIbI, HEOOXOIUMBIE TSI
e pemieHus, TPOBOAUTH PACUEThl U OLEHUBATH PEaJbHOCTh MOJYYEHHOTO 3HAYCHUS
(hU3nYeCKO BEITMUYUHBI,

pemarth KadeCTBEHHBIE 3a/Jaud: BBICTPAWBAaTh JIOTUYECKH HEMPOTHBOPECUHBYIO
[EMOYKY PACCYXJICHHI C OTIOPOY Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3MYecKue
SIBJICHUSI,
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HCIIOJIB30BaTh TP PEIICHUH YYEOHBIX 3a7a4 COBPEMEHHBbIE WH()OpPMAIMOHHBIC
TEXHOJIOTHUH JJIsI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN U TTPECTABIICHUS Y4eOHOMH
U HAay4YyHO-TIOMYJSApHOM WHGOPMAIIMU, T[OJYYCHHOWM U3 Pa3JUYHBIX HCTOYHHUKOB,
KPUTUYECKH aHATTM3UPOBATH MOIyIaeMyH0 HHPOPMAIIHIO;

MPUBOANTHh TPUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, OOBSICHEHUE MPOIECCOB OKPYKAIOUIET0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUUYECKUE 3HAHUSA MO (U3UKE B IMOBCEAHEBHOW >XM3HU IS
obecricueHuss 0€30MaCHOCTH NpH OOpalieHud ¢ TMpudopaMu W TEXHUYECKUMHU
YCTPOWCTBAMH, [IJII COXPAHEHHUS 3J0POBBbS W COOJIONCHUS HOPM DKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYNIIE C BHIMOJHEHUEM PA3TUYHBIX COIMATIBHBIX POJICH, MJIAaHUPOBATH
paboTy TPYIIIIBI, pAlIMOHAIBHO PACIIPEACIISITh 00S3aHHOCTH U INIAHUPOBATH JICATCIIBHOCTD
B HECTAHJIAPTHBIX CUTYAIUSAX, aJC€KBAaTHO OILICHMBATH BKJaJ Ka)KOr0 U3 YYAaCTHHUKOB
IPYIIbI B pEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K koniy oOydenus B 11 kjacce nmpeaMeTHbIE pe3yJbTaTbl Ha 0Aa30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (usuku B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTUHBI MUPA, B PA3BUTHUN COBPEMEHHOMN TEXHUKH U TEXHOJIOTUH,
B IIPAKTUYECKOMN NIEATETLHOCTH JIFOJIEH, 1IeIOCTHOCTh U €IMHCTBO (PM3UUECKOM KAPTUHBI
MUpa;

VYHUTHIBATh TPAHUIIBI MPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJEICH: TOUYCUHBIH
ANEKTPUYECKUH 3aps, JTyd CBETa, TOYCUHBI MCTOYHUK CBETA, SAEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO sJIpa MPU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (U3NYECKUE SBICHUS (ITPOLIECCH) U OOBICHATH KX HA OCHOBE 3aKOHOB
ANEKTPOJNHAMUKN W KBAHTOBOW (DM3UKHU: DJIEKTPHUECKas MPOBOJAMMOCTH, TEIUIOBOE,
CBETOBOE, XHUMHYECKOE, MArHUTHOE JEHCTBHSI TOKa, B3aUMOJCHCTBHE MArHUTOB,
ANIEKTPOMArHUTHAS WHIYKIWS, ACHCTBHE MArHUTHOTO IOJS Ha MPOBOJAHHK C TOKOM H
JBYDKYIIUMCS  3apsii, DJICKTPOMArHUTHBIE KOJEOAHWS ¥ BOJIHBI, NPSIMOJUHEHHOE
pacnpocTpaHEeHUE CBEeTa, OTpaKeHUe, MpejomiieHue, MHTepdepeHuus, Audpakuus u
MoJISIpU3aIsl CBeTa, JAUcCHepcHsi cBeTa, GoTodnekTpudeckuii 3¢gdext (bhoTodrddexr),
CBETOBOE JIaBIICHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa aToMa BOJOpPOA,
€CTECTBEHHAs U NCKYCCTBCHHAS PaIHOaKTHBHOCTB;

ONMCHIBATh HM3YyYECHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHbIE,
ONTHYECKHUE, AIEKTPUYECKYIO MPOBOJAMMOCTD PA3IMYHBIX CPEI) M AJIEKTPOMAarHUTHBIE
ABJICHUS (ITPOLIECCHI), UCTIONB3YST (PU3MUECKUE BEIUYMHBI: JEKTPUUYECKUN 3apsif, cuiia
TOKA, DJIEKTPUYECKOE HAIPSHKEHUE, DJIEKTPUYECKOE  CONPOTUBIIEHHE, Pa3HOCTH
MOTEHIMAJIOB, AIEKTPOJBIKYIIAs CHIIa, padoTa TOKa, MHAYKIKS MATHUTHOTO TOJIS, CHUJia
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Amnepa, cuna JlopeHna, HWHIYKTUBHOCTb KAaTyUIKH, JHEPTHsS DJIEKTPUUECKOTO H
MAarHuTHOrO MOJIEH, IEPHOJ U YacTOTa KOJeOaHWl B KOIeOaTEeIbHOM KOHTYpE, 3apsi U
CHWja TOKa B IMpOIlECCe TapMOHUYECKUX HIIEKTPOMATHUTHBIX KoJieOaHuM, (OoKycHOe
pacCTOSIHUE M ONTUYECKas Cuja JIMH3bL, NPH ONUCAHWUU NPABWIBHO TPAKTOBATh
(bU3MYECKUN CMBICI MCHOJb3YEMbIX BEIMYMH, UX 0003HAUEHUS W €IMHMIIbI, YKA3bIBATh
(bopMyJIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU BEJIMYMHAMU;

ONKCHIBATh U3YYCHHBIE KBAHTOBBIE SIBJIICHHUS M IMPOLIECCHI, UCIONb3Ys (PU3NUECKHe
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YACTOTA CBETA, SHEPTUS
U UMITYJIbC (OTOHA, IEPHO/] TOTypacmaia, SHEPIHsl CBsI3U aTOMHBIX S7Iep, IPU OMHCAHUN
MPABUJIBHO TPAKTOBATh (PM3MUYECKUN CMBICT UCTIOIB3YyEMbIX BEIUYUH, X 0003HAUYCHUS U
CAVHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEIUYUHY C
JAPYTUMU BEIMYUHAMM, BBIYUCIISTH 3HaYEHUE (PU3HMUECKON BEJIMYUHBI,

aHAJIM3UPOBATh (PU3UYECKUE MTPOLIECCHI U SIBJICHUS, UCNOJB3YS (PU3NUECKHE 3aKOHBI
Y NPUHIOMIBL 3aKOH OMa, 3aKOHBI MOCIEAOBATENIBHOIO U NapaJJIENIbHOTO COEAUHEHUS
IIPOBOAHUKOB, 3aKOH J[xkoyis-JIeHnma, 3aKOH SJIEKTPOMAarHWUTHOW WHIYKIIMH, 3aKOH
IPSAMOJIMHEWMHOIO  PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI
MpPEJIOMJIEHUSI CBETA, ypaBHEHHE OWHIITEeHHa M PoTtorddekTa, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO 3apsina,
3aKOH COXPAaHEHMsI MaCCOBOI'0 YHCJIIA, IOCTYaThl bopa, 3aKOH paJlHOaKTUBHOIO pacIaja,
IpU S3TOM pa3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIPAKEHUE U YCIIOBUS (TPaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OMpeaeNsITh HANpaBJICHHE BEKTOpAa WHAYKIMH MAarHUTHOTO MOJISI MPOBOAHHUKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTb U OINHUCHIBATh HM300paKEHUE, CO3aBA€MOE€ IIJIOCKMM 3€pKajlOM, TOHKOH
JIMH30M;

BBITOJIHATH 3KCIIEPUMEHTBI IO UCCIEI0BAaHUIO (PU3UUYECKUX SIBICHUN U TPOIIECCOB C
UCIIOJIb30BAHUEM TMPSAMBIX, M KOCBEHHBIX M3MEpPEHHWIl: Mpu 3TOM (opMyIupoBaTh
npobsieMy/3aauyy W THUIOTE3y Y4YEOHOTO DKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
NPeJIOAKEHHOT0 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJBL;

OCYUIECTBJISATh NPsIMbIE U KOCBEHHbIE U3MEPEHUsT (PU3NUECKUX BEIUYMH, [IPU 3TOM
BbIOMpATh ONTUMAJILHBINA CIIOCO0 NU3MEPEHHUS U UCII0JIb30BAaTh U3BECTHBIE METObI OLIEHKU
MOTPEMIHOCTEN U3MEPEHN;

UCCJIEeIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C MCIOJIb30BAHMEM IMPSMBIX
U3MEpPEHUI: MpU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yJIbTAThI
MOJIyYeHHOW 3aBUCUMOCTH (PU3MUYECKUX BEIWYUH B BUJAE TaOMUI M rpadukoB, JenaTh
BBIBOJIBI 10 pE3YJIbTaTaM UCCIIEI0BAHNUS;

co0roaTh npaBuia 0€30MacHOro Tpy/la MPU NMPOBEICHUN UCCIIEIOBAaHUM B paMKax
y4eOHOI0 SKCHEPUMEHTa, Yy4eOHO-UCCIIENOBATENbCKOW M TMPOEKTHON JESTEIBHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pyA0BaHNUS;

pemiaTh pacuy€THbBIE 3a/layu C SIBHO 33JaHHON (PU3MYECKON MOJENbI0, HCHOJb3Ys
¢u3nUecKkue 3aKOHbl W TPHUHIIMIBI, HA OCHOBE aHalu3a YCJIOBUSA 3aJladyd BBIOMPAThH
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(U3HYECKYIO MOJIENb, BBIAEIATHh (PU3NUECKUE BEIUUUHBI U (POPMYIIbI, HEOOXOAUMBIE AJIs
e pemieHus, TPOBOAUTH PACUEThl U OLIEHUBATH PEAJbHOCTH MOJYYECHHOTO 3HAYCHUS
($u3NYECKOIl BETMUYHHBI;

pemarth KadeCTBEHHBIE 3a/Jayd: BBICTPAUBATH JIOTHUECKH HEMPOTHBOPEUHUBYIO
LIETIOYKY PACCYKIEHUH C OTIOPOM Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKUE
SBJICHUS;

MCIONIb30BaTh TPU PEUICHUH Y4eOHBIX 3a/Jad COBpPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJIOTHH JJIs IOUCKA, CTPYKTYPUPOBAHMSI, THTEPIPETALIMU U IPEACTABICHUS yueOHOU
U HAYYHO-TIOMYJSIPHOM HH(POpPMAIMK, TMOJYYEHHOM W3 pa3IWYHBIX MCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTy4aeMyl0 HHPOPMAIIHIO;

OOBSACHATh NMPUHLUIBI JACUCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS MX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

OPUBOJUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETHUECKUE 3HAHMS MO (U3MKE B IMOBCEAHEBHOM >KM3HU MJIS
oOecrieyeHuss 0€30MaCHOCTH TMpU  OOpalleHuH ¢ MNpudopaMu M TEXHUYECKUMH
yCTPOMCTBAMHU, MJII COXPAHEHUs 310pPOBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBE/ICHUS B OKPYXKalolleH cpene;

paboTaTh B TPYMIE C BBHIMOJHEHUEM Pa3IMUHBIX COLMATBHBIX POJICH, TUIaHUPOBATh
paboTy rpyIIibl, PALIMOHAIBHO PacCHpEeIaTh 00S3aHHOCTH U IIJIAHUPOBATh J1€ATEIbHOCTh
B HECTAHJAPTHBIX CHUTYyaIlMsIX, aJeKBaTHO OIICHHBATh BKJAJ] KaXKIOTO M3 YYaCTHHUKOB
TPyNIbI B PElIEHUE paccMaTprUBaeMoil MpoOIeMBbl.
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TEMATHYECKOE IIJIAHUPOBAHUE!

10 KJIACC

Ne n/mt

Haumenosaunue
pa3aenoB U TEM
y4eOHOro ImpeaMeTa

KonnuecTBO
JacoB

[IporpamMmmHO€E conepKaHue

OCHOBHBIE BUJIBI JEATEIHHOCTA
00yYaroIIMXCs

Pasznena 1. ®Duznka v MeToAbI H

AYYHOI'0 INO3HAHUHA

1.1 |®usuka u METOMbI 2 ®dusuka - Hayka o npupoje. Hayunsie M3ydyeHne HayqHbIX (AMIIMPUYECKHUX U
HAy4YHOT'O IO3HaHUs METO/Ibl TO3HAHUS OKPY’KAOIIETO TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
MUpa. OKPYAIOILEro MUpA.
Ponp sxciepruMeHTa 1 TEOpUM B OOcyxaeHue rpaHull IPUMEHUMOCTH
Mpoliecce MO3HAHUS IPUPOJIBI. (du3nyeCKuX 3aKOHOB U TEOPHIl.
OKCIIEpUMEHT B (PU3HKE. PaboTa B rpymnme 1o noaroToBKe
MopenupoBaHue GU3NIECKUX KOPOTKHUX COOOIIIEHUI O POJIK U MECTE
SBJICHUU U ITpoueccoB. HayuHble (GU3UKY B HayKE U B MPAKTHUYECKOU
runore3sl. Pu3NUecKue 3aKOHbI U NesATEeIbHOCTH JIIOJIEH.
Teopud. [ paHUIIBI TPUMEHUMOCTH JleMOHCTpalMst aHaJOroBbIX U HU(POBBIX
buszndeckux 3akoHOB. [IpunImm W3MEPUTETLHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX TATYUKOB.
Ponb u MecTo puzuku B OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI C
(dbopMHPOBaHUN COBPEMEHHOM nudpoBoit 1aboparopueii no pusznke
HAy4YHOW KapTUHBI MUPA, B
PaKTUYECKON AESTEIIBHOCTH JTIOAEH
HToro no pazaeny 2

:]1pu pa3paboTke paboyeil mporpaMMbl B TEMATHYECKOM IUTAHUPOBAHUH JIOJDKHBI OBITH YUTEHBI BO3MOXKHOCTH HCIIOJIb30BAHMSI AJIEKTPOHHBIX (LU(PPOBBHIX)

06p3,30BaTeJ'IBHBIX PECYypPCOB, ABJIAIOIINXCA yLIC6HO-M€TO,Z[I/ILICCKI/IMI/I MaTepuajiamMu, COACPKaHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCILCTBY 00 06p3,30BaHI/II/I.
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Pasznen 2. Mexanuka

2.1

Kunemartnka

MexaHU4eCcKOe IBUKECHUE.
OTHOCHUTEIBLHOCTh MEXaHHYECKOTO
nBrkeHus. CucreMa oTcuéra.
TpaexkTopusi.

[lepemerieHre, CKOPOCTh (CpeIHsIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPECHUE MaTepUaJIbHOM TOUKH, UX
MMPOCKIIMY HA OCA CUCTEMBI

koopauHaT. CiiokeHue nepeMenieHuit

1 CIIOKEHHUE CKOPOCTEM.
PaBHOMEpPHOE ¥ PABHOYCKOPEHHOE
MPSMOJIMHEWHOE JBUKCHUE.

[" padku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTHU, YCKOPEHHUSI, TyTH U
nepeMeNIeHUs] MaTEPUATIbHON TOYKH
OT BPEMEHH.

CBoOoHOE NaZieHne. Y CKOpeHue
CBOOO/IHOTO Ma/IeHusl.
KpuBosrHENHOE IBUKEHHE.
/[BrKEHNE MaTepUAIIbHOM TOYKH 110
OKPY’KHOCTH C IIOCTOSSHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJI0Bast
CKOpOCTb, JINHENHAS! CKOPOCTb.
[lepuon u yacToTa oOpaIieHusl.
L{eHTpOCTPEMUTENIBHOE YCKOPEHHUE.

TexHnYeCcKHne yCTPOUCTBA U

[IpoBeeHUE SKCTIEPUMEHTA: U3yUYCHHUE
HEPaBHOMEPHOTO JIBUKEHHUS C 11EJIbIO
OnpeAeIeHUs] MTHOBEHHON CKOPOCTH;
MCCJICIOBAHUE COOTHOIICHUS MEXKTY
MyTAMU, IPOHJICHHBIMHU TEJIOM 3a
[0CJIe/I0BaTEIbHBIC PABHBIE TPOMEKYTKHU
BPEMEHU IIPU PABHOYCKOPEHHOM
IBUKEHUM C HAYAJIbHOW CKOPOCTHIO,
PABHOM HYJIIO; U3YUEHUE JBIKCHUS
[apuKa B BA3KOU KUJKOCTH; U3YUEHUE
NBYO>KCHUS TeJa, OpOIIIEHHOTO
ropu3oHTaIbHO. OOBSICHEHHE OCHOBHBIX
MPUHIIUIIOB ACHUCTBUSI TEXHUUYECKUX
YCTPOMCTB, TAKUX KaK: CIIUIOMETP,
[IETHBIC U PEMEHHBIE TIepeIaun
NIBYDKCHUS;, U YCIIOBUIM UX O€3011aCHOTO
WCIIOJIb30BAHMA B IOBCEIHEBHOM JKU3HU.
Pemienre pacu€THBIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UICCKON MOJICTIBIO C
MCIIOJIb30BaHNEM OCHOBHBIX (hOPMYIT
KUHEMATHUKH.

[locTpoenue u ananus rpadukoB
3aBHCHUMOCTEN KUHEMATHUECKUX BEJINYNH

OT BpECMCHU [JII paBHOMEPHOI'O
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[MPAKTHYCCKOC ITPUMCHCHUC!
CIINAOMCTP, IBUKCHUC CHAPAI0B,
L CITHBIC 1 peMéHHBIC nepecaadu

1 PABHOYCKOPEHHOTO MPSIMOJIMHENHOTO
IBHYKEHUS.

Pacrio3naBanue GU3NYECKUX SBICHUHN B
y4EeOHBIX ONBITAX U OKPYKAIOIIEH KU3HU:
PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE IBUKEHUE, CBOOOTHOE
[aJICHUE TEJI, JBUKEHUE 110 OKPY>KHOCTH.
Onucanrne MEXaHU4YECKOTO JBUKEHUS C
MCIIOJIb30BaHNEM (PU3NYECKUX BEINYMH:
KOOpPJMHATA, IyTh, IEPEMELIECHUE,
CKOpPOCTb, ycKOopeHue. PaboTa B rpynmnax
MpU MIAHUPOBAHUU, IPOBEJICHUU U
WHTEPHPETALNH PE3YIHTATOB OIBITOB U
aHaIu3€e AOMOIHUTEbHBIX HCTOYHUKOB
nH(OpMaIUU IO TEME

2.2

JlnHaMuKa

[ IpyHUMIT OTHOCUTENBHOCTH [ anumes.
[lepBbIii 3ak0H HproTOHA.
MHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniumn
CyHepIIo3uLUU cuil. BTopoi 3akoH
HeroToHa 111 MaTepuaibHON TOUYKH.
Tperuii 3akoH HeroToHa 115t
MaTEepUAIbHBIX TOUYEK. 3aKOH
BCEMHUPHOTO TAroreHus. Cuiia
TsokecTd. [lepBas kocmuyeckas
CKOPOCTb.

CpaBHEHHE MacC B3aMMOAEMCTBYIOIIMX
Te.

M3yueHune 3aBUCUMOCTH CHJIBI YIIPYTOCTH
oT nedopmali; CpaBHEHUE CUIT TPEHUS
MOKOSI, KAUYEHUS U CKOJIBKCHUSI.
OOBbsicHEHHE HEBECOMOCTH.

[IpoBeneHre YKCIEpUMEHTA:
MCCJIEIOBAHNE 3aBUCUMOCTH CHIT
YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U
PE3MHOBOM 00pasiie, OT uX
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Cuia ynpyroctu. 3akoH ['yka. Bec
Tela.

Tpenue. Bunapl Tpenus (1mokos,
CKOJIbYKECHHUSI, KAUEHUS ).

Cuina tpenusi. Cyxoe TpeHue.

Cuita TpeHUsI CKOJIbKEHUS U CHUJIa
TpeHus nokosi. Koagpuuuent tpenus.
Cuiia conpOTUBIICHUS IPH IBUKEHUN
TeJIa B )KUJKOCTH WJIU Ta3e.
[locTynaTenpHOE M BpaIaTeIbHOE
NBIKEHHE a0COIIOTHO TBEPAOTO TENa.
MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpauieHus. [lneqo cunbl. Ycnosus
paBHOBECHUSA TBEPIAOIO TEA.
TexHnyeckue ycTporucTBa u
[MPAaKTUYECKOE MPUMEHECHHUE:
MOAIIUITHUKY, IBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopMalim; u3ydeHue JIBHKEHUS
OpycKka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIOBUM PaBHOBECHS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaITCHUSI.

OOBsicHEHHE 0COOCHHOCTEM
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJUHEHHOTO IBUKEHHUS, CBOOOTHOTO
MaIeHUsl T, IBHXKCHUS 110 OKPY>KHOCTH
Ha OCHOBe 3ak0HOB HbroTOHA, 3aK0HA
BCEMHUPHOTO TATOTCHUSI.

OOBsiICHEHNE OCHOBHBIX IMPUHIIATIOB
TeHCTBYS MOAIIAITHUKOB U UX
MPAKTUIECKOTO MPUMECHEHUS.
OOBsiICHEHUE TBUKEHUSI UICKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THBIX 3a/1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIETIBIO C
HMCII0I30BaHUEM OCHOBHBIX 3aKOHOB U
bopMya TMHAMUKU.

PacnosnaBanue Gu3NUECKUX SBICHUN B
YAIEeOHBIX OMBITAX U OKPYKAIOIICH KU3HU:
WHEPIMS, B3aUMOACHCTBUE TEIl. AHAIU3
(bHU3UYECKUX MPOIECCOB U SIBICHUM C
HCITOJIb30BAaHUEM 3aKOHOB M IMTPUHITUIIOB:

3aKOH BCCMHUPHOTO
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tsarorenus, |, II u III 3akonsr HeroToHa,
[IPUHITUIT CYTIEPIIO3ULINHU CUJI, TIPUHITUIT
PaBHONIPABHOCTH MHEPIIUATIBHBIX CUCTEM
OTCU€Ta

2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKC

MiynbC MaTepuagbHON TOUKHU
(Tena), cuCTEMBbI MaTepUATbHBIX
To4YeK. IMIyJIbC CUIIBI U U3MEHEHHE
MMITYJIbCA TeJIa. 3aKOH COXPaHCHUS
MMITyJibca. PeakTUBHOE ABUKEHHE.
PaboTa cuiibl. MOITHOCTD CHJIBI.
Kunernueckas sHEPTHS
MaTepuaibHOU ToukHu. Teopema 00
W3MEHEHUH KNHETUYECKON SHEPTHUH.
[loTeHumanbpHas SJHEPTHUsl.
[loTeHUMAlIbHAS SHEPTHS YIPYTO
neopMUPOBAHHON NIPYKUHBI.
[loTeHImanbpHas YHEPTUs Tena BOIU3H
noBepxHOCTH 3emiu. [loTeHnanbHbIe
Y HEOTEHUHAIbHBIE CUJIbI. CBSI3b
pabOThI HEMOTEHIIUATLHBIX CHJI C
M3MEHEHNEM MEXaHUYECKON SHEPTUun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPTUU.

YIpyrue u Heynpyrue

[IpoBeeHNE SKCIIEPUMEHTA: U3YUEHUE
aOCOJIFOTHO HEYIIPYToro yaapa c
MOMOUIBIO IByX OJMHAKOBBIX HUTSHBIX
MasTHUKOB; UCCJIEIOBAHUE CBSI3U PaOOTHI
CHJIBI C I3BMEHEHHEM MEXaHUYECKON
DHEPI'UH TEJa Ha IPUMEPE PACTIKEHUS
PE3UHOBOTIO XKIyTa.

OreHka abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN PU3NYECKHUX
BEJINYMH.

Pemenue pacu€THBIX 3a/1a4 € IBHO
3aIaHHOMN (PU3UYECKON MOJIETIBIO C
MCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMya TMHAMHUKHU U 3aKOHOB
COXpaHEHHS.

PenieHrne KkaueCTBEHHBIX 3a/1a4 C OIOPOM
Ha W3y4YCHHbIE B pazaene «MexaHuka»
3aKOHBI, 3AKOHOMEPHOCTH U (pru3HuecKue
SIBJIICHMS.

OnucaHyue MEXaHU4ECKOTO JABUKECHHUS C
MCIIOJIb30BaHNEM (PU3UYECKUX BEINYMH:

HMITYJIbC TCJId, KHHCTHYCCKAs SHCPIusi,
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CTOJIKHOBEHHMSI.

TexHuyeckue ycTporucTa u
[IPaKTUYECKOE IPUMEHEHHUE: BOJTOMET,
KOIIED, TPY>KUHHBIN TUCTOJIET,
JIB)KCHUE PAKET

[IOTEHLUAJIbHAS DHEPT U], MEXaHUYECKast
paboTa, MEXaHHUYECKask MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHMSI MEXaHUYECKOU SHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsiCHEHNE OCHOBHBIX MPUHIUIIOB
NIEUCTBUS U MPAKTUYECKOTO IPUMEHEHNUS
TEXHUYECKUX YCTPOMCTB, TAKUX KAK:
BOJOMET, KOIIEP, NPYKUHHBIN MUCTOJIET.
OOBbsicCHEHUE IBMKEHHS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKH.

lcrionb30BaHue MpU MOATOTOBKE
COOOIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHUKN COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH IS
MMOMCKa, CTPYKTYPUPOBAHUS,
WHTEPIIPETALNN U NIPEICTABICHUSA
uH(pOpMaIUU, KPUTUYECKUHN aHan3
nosnyyaemoit ungopmanuu [Ipoenenue
KOCBEHHBIX U3MEPEHU, UCCIETOBAHUI
3aBUCUMOCTEHN (PU3NYECKUX BETUYHH,
[MPOBEPKA MPEII0KEHHBIX TUIIOTE3

Wroro no pasneny

18
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Pasznea 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOW TEOPHH

9

OCHOBHBI€ MOJI0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUHU U UX ONBITHOE
o0ocHoBaHue. bpoyHoBCcKoe
NBHOKCHUE.

Judbdysus. Xapakrep 1BUKEHUS U
B3aMOJIECTBUS YaCTHI] BEIIIESCTBA.
Mojenu cTpoeHUs ra3oB, KUIKOCTEN
U TBEP/BIX TeNl U 00BICHEHUE CBOWCTB
BEIIECTBA HA OCHOBE 3TUX MOJICIICH.
Macca u pa3Mepbl MOJIEKYIIL.
KommuecTBo BeniecTna. [loctosHnas
ABoraapo. TemnoBoe paBHOBECHE.
Temneparypa u e€ uzmepenue. llkana
temneparyp Llenscus. Monenb
uaeanbHoro raza. OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU UICAUTHHOTO
rasa.

AOcomI0THasl TeMIlepaTypa Kak mepa
CpeIHEW KNHETHUYECKON SHEPTUU
TEIUIOBOTO JIBUKEHHUS YaCTHIL rasa.
[[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y pPaBHEHHUE
MennaeneeBa-Kianelipona. 3akoH

JlanbToHa. M30mponecchl

[IpoBeeHNE SKCIEPUMEHTA:
OIIpE/IEIICHUE MACCHI BO3/1yXa B KIIACCHOU
KOMHaTe Ha OCHOBE U3MEPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPbl
BO3/lyXa B HEW; HCCIIEJOBAaHUE
3aBUCUMOCTH MEX]y ITapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO0 Ia3a.

OreHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIUYMH.

OOBbsiCHEHNE OCHOBHBIX MPUHIUIIOB
eNCTBUN TEpMOMETpa U OapoMeTpa U
YCIOBUI MX O€30MaCHOTO MCTIOIb30BAHUS
B IOBCEIHEBHOM KU3HU.

Pacno3naBanue GU3NUECKUX SBJICHUN B
yUEOHBIX OIBITAX U OKPY>KAIOLIEH JKU3HU:
nudPy3usi, OpOyHOBCKOE TBUKEHUE.
OnucaHue TEMIOBbIX SIBICHUH C
MCIIOJIb30BaHNEM (PU3UYECKUX BEINYHH:
TaBJICHUE Ta3a, TeMIepaTypa, CPeaHss
KHMHETHYECKasi JHEPTUS XaOTUYECKOT O
NIBUKEHUS MOJIEKYJI,

CPCAHCKBaApaTH4YHAasA CKOPOCTDb

28



B UJICAJIBHOM ra3e C MOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.

[" padhuueckoe mpeacTaBiICHHE
M30IIPOLIECCOB: U30TEPMA, U30X0DPa,
n3o0apa.

TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE TPUMEHEHHUE:
TEpPMOMETp, OapOMETP

MOJIEKYI.

AHan3 QU3NYECKUX MPOIIECCOB U
SIBJICHUM ¢ Hcmojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEHEN
KMHETUYECKOW SHEPTUHU TEIJIOBOTO
NIBH>KEHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aIaHHOMN (PM3UYECKON MOJIETIBIO C
MCII0JIb30BaHUEM OCHOBHBIX MTOJIOKEHUIM
MKT, 3aK0HOB 1 pOpMyIT MONEKYJIAPHON
(bu3HKH.

Pabora B rpynmnax npu rjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3YyJIbTAaTOB OIBITOB U aHAJIN3E
TOTIOJITHUTEJIbHBIX HCTOYHUKOB
nH(pOpMaIUU IO TEME

3.2

OCHOBBI
TEPMOJUHAMUKHU

10

TepmoauHaMHUYECKasi CUCTEMA.
BHYTpeHHss SHEPTUs
TEPMOJMHAMUYECKON CUCTEMBI U
crocoObI €€ m3MeneHus. KoanaecTBo
TEIJIOTHI U paboTa. BHyTpeHHss
PHEPIrysi OJITHOATOMHOTO UICATLHOIO
rasa. Bunsl reronepenayu:
TETUIONPOBOHOCTh, KOHBEKIIHS,
W3JIy4eHue. Y IeabHas TeII0EMKOCTh

BEIECTBA.

[IpoBeaeHNE SKCIIEPUMEHTA: U3MEPEHUE
YIAEIBbHOW TEMIOEMKOCTH BEIIECTBA.
OrneHnka aOCOIOTHBIX M OTHOCUTEBHBIX
MOTPENTHOCTEN U3MEPEHHUHN (PU3NUECKHIX
BEJIMYMH.

W3yuenue Moaenelt mapoBoi TypOUHBI,
BUTATENI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO JIBUTATEIS.

OObsiCHEHUE TIPUHIIUIIOB JICUCTBUS U

YCIIOBUIA 0€30MaCHOT0 UCIOJIb30BAHUS
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KoJnuecTBO TEIIOTHI IpH
terionepenayve. [lonstue 00
annabatHoM mpouecce. [lepBriiil 3akoH
TepMouHaMuKku. [I[pumeHenue
MEePBOIro 3aKOHA TEPMOJIMHAMUKH K
u3ornpoiieccam. I padpuueckas
WHTEpHpeTanus padoThl rasa.

BTOpoii 3aKOH TEPMOJIUHAMUKHU.
HeobpaTtuMocTh po1ieccoB B
MPUPOJIE.

TeroBbie MamHbL. [[puHIMIIBL
NEeWCTBUS TETJIOBBIX MAIllUH.
[IpeoOpa3zoBaHus SHEPTUH B TETIOBBIX
MallllHAX.

KoadduireHT nosie3Horo aelcTBus
TEIUIOBOM MAILIUHBI.

[{ukn KapHo u ero koagduirent
MOJIC3HOTO JICUCTBHUSA. DKOJIOTUUECKUE
MPOOIEMBI TETITIOIHEPTETHKHU.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
NIBUTaTE]Ib BHYyTPEHHETO CTOPaHMUS,
OBITOBOM XOJIOJUIBLHUK, KOHIUITUOHED

B IIOBCEHEBHOM KU3HU ABUTATENS
BHYTPEHHEI0 CrOpaHus, ObITOBOTO
XOJIOAUIbHUKA, KOHAULIMOHEPA.
OnucaHue CBOMCTB TEN U TEIJIOBBIX
SIBIICHUH C UCIIOJIb30BaHUEM (DPU3MUECKUX
BEJINYMH: JIaBJICHUE Ta3a, TEMIIEPATYpa,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS
pHeprus, padbora raza. Permenue
pacyETHBIX 33/a4 C IBHO 3aIaHHOU
(U3UUECKON MOJENBIO C UCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (popmy
MOJIEKYJIIPHON (PU3HKHU U
TEPMOJIMHAMUKHU.

PerieHrne KkaueCTBEHHBIX 3a/1a4 C ONOPOH
Ha U3y4YeHHbIE B paznene «MosekyspHast
bu3MKa U TEPMOJUHAMUKAY 3aKOHBI,
3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS.
PaboTa B rpynmax mpu aHaimse
NTOTIOJTHUTENBHBIX UCTOYHHUKOB
nH(pOpMAIUU IO TEME
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3.3

ArperatHble COCTOSIHUSA
BeniecTBa. Pa3zoBble
EPEXOIbI

[lapooOpazoBaHue U KOHACHCAIHSI.
lcriapeHue u KAIeHUeE.
AOCOJIIOTHAs! U OTHOCUTEIbHAS
BJIAJKHOCTB BO311yxa. HachlleHHbIN
nap. Y aenbHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb
TeMIIEpaTyphbl KUTICHUS OT TaBJICHUS.
TBEpnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTAILIOB. JKuakue
kpuctaiuibl. COBpEMEHHbBIE
Marepuansl. [lnaBienue n
KpUCTaJUTA3alus. Y IeJIbHas TeIoTa
riaBiaeHus. CyomuManus.
YpaBHEHUE TEIJIOBOTO OajaHca.
TexHn4ecKue yCTpoucTBa u
MPaKTUYECKOE TPUMEHEHUE!
TUTPOMETP U TICUXPOMETD,
KAIOPUMETP, TEXHOJIOTUU TOITYyYEHUS
COBPEMEHHBIX MaTE€pUaIOB, B TOM
qy1CJIe HAHOMAaTepUaloB, U
HAHOTEXHOJIOTUU

[IpoBeeHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIBHOM BIaKHOCTH BO3yXa.
Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3NIECKIX
BEJIMYMH.

M3ydeHne CBOMCTB HACBIIICHHBIX MTApOB,
CrIOCOO0B U3MEPEHUS BIAXKHOCTH
HabmrofeHue KureHus npy NOHMKEHHOM
TaBJICHUM, HATPEBaHUS U TJIABJICHUS
KPUCTAUINYECKOTO BEIECTBA.
OObsicHEeHUE IPUHIIUIIOB JIEUCTBUS U
YCJIOBUIM 0€30MMacHOT0 UCIOJIH30BAHUS B
MMOBCEIHEBHOM KU3HU TUTPOMETPA,
[ICUXPOMETPA, KAJJOPUMETPA.

M3ydeHne TEXHOJIOTUM NOJIyYeHUs
COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YUCIIE
HaHOMATEPHUAJIOB.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aTaHHOM (PHM3UICCKON MOJICTIBIO C
MCIIOJIb30BaHUEM YPAaBHEHUS TEILJIOBOTO
OanaHnca.

PenieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU
1 (hU3UYECKHUE SBJICHUS 110 TEME.
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Pacno3naBanue Gpu3nyecKkux siBJICHUN B
Y4EOHBIX ONBITAX U OKPYKAIOIICH KU3HU:
nedopMarius TBEPALIX TEJ, HarpeBaHUE U
OXJIQXJIEHUE TeJl, U3BMEHEHUE arperaTHbIX
COCTOSIHHMH BEIECTBA U 00BICHEHHE HX
Ha OCHOBE 3aKOHOB U (pOpMYJIT
MOJIEKYJIIPHON (PU3HKHU.

Hcnonb3oBanre HHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
MpecTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHON (DU3UKHU U
TEPMOJIMHAMUKH B TEXHUKE U
TEXHOJIOTHAX

Wroro no pazneny 24
Pa3znen 4. JiaekTpoguHAMMKA
4.1 [DnexTpocraTtuka 10 [IpoBeeHNE SKCIIEPUMEHTA: U3MEPEHUE

DneKTpu3alus Tel. JNeKTPUUECKUI
3apsan. JBa BUIa 3IEKTPUUECKUX
3apsinoB. [IpOBOIHUKY, AUIIEKTPUKH
W TIOJIyIIPOBOJHUKH. 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsijia.
B3aumoelicTBrE 3aps10B. 3aKOH
Kynona. TodeuHblil 31EKTPUIECKUI
3apsii. DNEKTPUUECKOE TOJIE.

PIIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHHUHN (PU3NUECKHIX
BEJIMYMH.

M3yueHue NpUHILMIIOB AEUCTBUS
PIIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJEHCATOpa.

M3ydyeHne npuHIUIOB AEUCTBUS
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HanpsskEHHOCTBD 3JIEKTPUUYECKOTO
noss. [IpuHnun cynepno3uiuu
DIEKTPUYECKUX Nosiel. JInHuu
HaNPsHKEHHOCTH DJIEKTPUYECKOTO
TOJIS1.

PaboTa cui1 31eKTPOCTaTUYECKOTO
noJis. [lorennnan. PazHocTts
roreHuanoB. [IpoBogHuku u
TUDJICKTPUKU B DJIEKTPOCTATUYECKOM
nosue. Jlusnektpuueckas
MPOHUIIAEMOCTb. DIEKTPOEMKOCTD.
KonpaeHncarop. DneKTpo€MKOCTh
MJIOCKOTO KOHAEHCATOpa. DHEPIUsl
3apsKEHHOT0 KOHAEHCATOPA.
TexHnyeckue ycTporucTBa u
[MPAaKTUYECKOE MPUMEHECHHUE:
PIIEKTPOCKOIL, SJIEKTPOMETP,
PIIEKTPOCTATUUYECKAsl 3allNTa,
3a3eMJICHUE 3JIEKTPOIIPUOOPOB,
KOHJICHCATOpP, KOTIMPOBAIbHBIN
arrapar, CTpyMHbIN ITPUHTED

U yCIIOBUN O€3011aCHOTO MPUMEHEHUS B
[IPAKTUYECKOM KU3HU, KONUPOBAJIBLHOTO
amnrapara, CTpyMHOro npuHTepa.
PaccmoTpenue pu3ndeckrux OCHOBAHUI
PIEKTPOCTATUYECKOMW 3alUTHI U
3a3eMJICHUS JIEKTponpuOopoB. Pemenue
PACUYETHBIX 3a71a4 C IBHO 3aJJaHHOMN
(bu3MYECKOI MOJEIBIO C UCTIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMyJ
PIEKTPOCTATUKU. PereHne KayeCTBEHHBIX
3a/1a4 C OIIOPOW HA U3YyYECHHBIEC 3aKOHBI,
3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS
DIIEKTPOCTATUKH.

PacnioznaBanue Gpu3NUeCcKuX SBICHUN B
y4EeOHBIX OMBITAX U OKPY’KAIOIIEH KU3HU:
DIIEKTPU3ALMS TEJI, B3AUMOJACHUCTBUE
3apsI0B U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (DOPMYIT DJIEKTPOCTATHUKH.
OnucaHue N3y4eHHbIX CBOMCTB BEIIECTBA
1 DJIEKTPUYECKUX SIBJIEHUU C
MCITOJIH30BaHNEM (DU3UYECKUX BEITUYHH:
DIIEKTPUYECKUM 3apsll, HAIPSHKEHHOCTh
PIEKTPUYECKOTO TTOJIS,
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MOTEHIIMAJl, Pa3HOCTh MOTEHIINAJIOB,
DIIEKTPOEMKOCTb.

AHanu3 U3MYECKUX MPOIECCOB U
SIBIICHUH C UCIIOJIb30BaHUEM (DPU3HUECKUX
3aKOHOB: 3aKOHA COXPaHEHUs
DIIEKTPUUYECKOTO 3apsija, 3akoHa Kyona.
PaboTa B rpynmnax npu aHanuse
TTOTIOJTHUTEIHHBIX HCTOYHHUKOB
MH(OpPMAMKU U MOJTOTOBKE COOOILIEHUI O
[POSIBIEHUH 3aKOHOB JIEKTPOCTATUKH B
OKpY>KaroIllen )KU3HU U IPUMEHEHUHU UX B
TEXHHKE

4.2

[ locTosTHHBIII

PIEKTPUYECKUH TOK.

TOKM B pa3IM4YHBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYIIECTBOBAHUS JICKTPUUECKOTO
Toka. Mictounuku Toka. Cuiaa Toka.
[IoCcTOSIHHBIN TOK.

Hanpsoxenue.

3akoH OMa U1l y4acTKa LEMu.
DJIEKTPUUECKOE CONPOTUBJICHHUE.

VY nenpHOe COMPOTUBRIICHUE BEIIECTRA.
[TocnenoBaTenbHOE, MapalieIbHOE,
CMEIIIAaHHOE COCAUHEHHE
npoBoHUKOB. PaboTa
PIEKTPUUYECKOr0 TOKa. 3aKoH [[xoyIs-
JIlenia. MOIHOCTB 3IIEKTPUYECKOTO
TOKA.

[IpoBeeHNE SKCIIEPUMEHTA: U3YUYEHNE
CMEILIAHHOI'O COEIMHEHUS PE3UCTOPOB;
n3mepenue JJ1C ncTtoyHuKa ToKa U €ro
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHHUE JIEKTPOJIU3a.

OneHka a0CONIOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEPEHHUMN (PU3NUECKHUX
BEJIMYMH.

OObsicCHEHUE TIPUHIIUIIOB ICUCTBUS U
YCJIOBHI 0€3011aCHOTO MTPUMEHEHUS
aMIIEpMETpa, BOJBTMETPA, PEOCTATA,
MCTOYHUKOB TOKa,
PJIEKTPOHArPEBATEIIBHBIX U

DIIEKTPOOCBETUTEIBHBIX TPHUOOPOB,
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DIEKTPOIBUKYIIAs CHIIA U
BHYTPEHHEE CONPOTUBIICHHE
MCTOYHUKA TOKa. 3aKoH OMa Jiist
MOJTHOM (3aMKHYTOM ) 3JIEKTPUUECKOM
nenu. KopoTkoe 3aMbIKaHueE.
DIEKTPOHHAS TPOBOJIUMOCTD TBEPABIX
METAJJIOB. 3aBUCHMOCTb
CONPOTHUBJIEHUSI METAILJIOB OT
TEeMIEPATYpPHI.

CBepXITPOBOUMOCTD. DIEKTPUUECKHUI
TOK B BakyyMme. CBONCTBa
PIIEKTPOHHBIX IMYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
MpUMECHAasi TPOBOJANMOCTh
MOJyIpPOBOAHUKOB. CBOKCTBA P-N-
nepexoa.

[ToryripOoBOTHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKUN TOK B paCTBOpax U
pacIiaBax 3JEKTPOIUTOB.
DIEeKTPOIUTHYECKAsT TUCCOIHALIMS.
DIEKTPOIIH3.

DIEKTPUYECKUN TOK B Ta3ax.
CamocToATenbHbIN U
HECAaMOCTOATENbHBIN pa3psa. MonHus.
[Tma3zma.

TexHr4ecKkue ycTpoucTaa u

TEpPMOMETpPA CONPOTUBJICHUSI,
BAKYYMHOT'O JIN0J1a, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, OTYITPOBOTHUKOBBIX
TUOJI0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UIECKON MOJICTIBIO C
MCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi Tembl «IlocTOSHHBIN
PIEKTPUYECKUN TOK.

Pacnio3naBanue pU3nYECKUX SIBJICHUN B
Y4EeOHBIX OMBITAX U OKPYKAIOIIEH KU3HU:
PIIEKTPUYECKAs MPOBOJAUMOCTD, TETIIOBOE,
CBETOBOE, XUMHYECKOE, MATHUTHOE
IEVICTBUS TOKA.

AHaU3 JEKTPUYECKUX SIBJICHUH U
[TPOLIECCOB B LIEMSX IMOCTOSIHHOI'O TOKA C
MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IMOCJIEI0BATEIBHOTO U
[MapAJJICIIBHOTO COCINHEH NS
[IPOBOJHUKOB, 3aK0H Jlxoyisa-JIeHna.
OnucaHue U3y4eHHbIX CBOMCTB BEIIECTB
Y JIEKTPUUYECKUX SBJICHUU C
MCIIOJIb30BaHNEM (PU3UYECKUX BEJIUUMH:
PIEKTPUYECKUH 3apsil, CUJIa TOKa,
PIEKTPUYECKOE HaIPSHKEHUE,
PIEKTPUYECKOE COTPOTUBIICHUE,
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MPaKTHIECKOE MPUMEHEHHE:!
amIiepMeTp, BOJIBTMETP, PEoCTarT,
WUCTOYHHUKH TOKA,
DIIEKTPOHATpeBaTEIbHBIE IPHOOPHI,
HIIEKTPOOCBETUTEIbHBIE TIPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHbI! JHOJ, TEPMHUCTOPHI U
($hoTOpPE3UCTOPHI,
MOJTyTIPOBOTHUKOBBIN O/,
raJbBaHHUKa

pa3HOCTh noTeHuanos, J/1C, pabora
TOKa, MOIIIHOCTh TOKA.

Vcrionb3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETALIUU U
MpeacTaBlIeHUs] HHPOPMaLIUU MIPU
MOATOTOBKE COOOIIEHUM O MPUMEHEHUN
3aKOHOB MTOCTOSIHHOT'O TOKAa B TEXHUKE U
TEXHOJIOTUSIX

Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KIIACC

Haumenosaunue

QHGKTpOMaFHHTHaSI
HMHAYKIOA

[IoCTOSIHHBIE MAaTHUTHI.
B3auMoaencTBre NOCTOSTHHBIX
MarHuToB. MarauTtHoe nojue. Bektop
MarHATHOW HHAYKIUU. [[puHImn
CyNEPIIO3ULIUA MAarHUTHBIX MOJIEH.
JIMHMY MarHUTHOW UHAYKIIHH.
KapTuHa 1TMHUI MarHuTHOU
WHIYKIAW MOJISI TOCTOSIHHBIX
MarHuToB. MarHuTHOE moJie
[MPOBOJIHHUKA ¢ TOKOM. KapTruHa nunui
WHYKIIMM MarHUTHOTO OIS
JJIMHHOTO TIPSIMOTO MPOBOIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IPOBOJIHUKA,
KaTyILIKU ¢ TOkOM. OnbIT Dpcrena.
B3auMoerncTBre NPOBOAHUKOB C
TOKOM.

Cuita Amniepa, €€ MOAyJIb U
HarpaBJICHHE.

Cuna Jlopenua, €€ MoayJb U
HanpasJeHUE. J[BH)KEHUE 3apsSKEHHON

qaCTUIIbI

KomnuectBO OCHOBHBIE BUJIBI IEATEILHOCTH
No n/mt pa3ziesioB U TeM [IporpammHoOe cojiepKaHue
4acoB 00yJarommxcs
y4eOHOro ImpemeTa
Pasnen 1. DaekTpoguHaMHuKA
1.1 |Mar"gutHoe€ moJIe. 11

[IpoBeieHrE SKCTIEpUMEHTA: U3YUYECHUE
MarHATHOTO TOJISI KATYIIKHA C TOKOM;
HCCIICIOBAHNE ICUCTBUS ITOCTOSIHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
HMCCJICIOBAHUE SIBJICHUS
PIEKTPOMArHUTHOW MHAYKIMU. O1ieHKa
a0COJIIOTHBIX M OTHOCHTEJIHHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMUMH.

OOBsICHEHUE TIPUHITUATIOB JICUCTBUS U
YCIIOBUI 0€30IMacHOT0 IPUMEHCHHS
MOCTOSIHHBIX MarHUTOB,
PJICKTPOMArHUTOB, AJICKTPOJIBUTATEIIS,
YCKOPHUTEJIEH 3JIEMEHTAPHBIX YACTHII,
VHIyKIIMOHHOMW IIEYH.

Pemienune pacy€THbBIX 3a/1a4 HA
npuMeHeHue GopmyI1 TeMbl «K MarHuTHOE
MoJie. DJICKTPOMArHUTHASI UHIYKIIUSD).
PenieHne kaueCTBEHHBIX 3a/1a4 C ONIOPOH
Ha U3YUYEHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH

u (uznuecKue
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B OJIHOPOJIHOM MarHUTHOM II0JI€.
PaboTa cwtel JIoperria.

SIBIIEHME HIIEKTPOMArHUTHOU
nHayKuuu. [ToTok BekTopa
MAarHUTHOW WHIYKIIUH.
DNEeKTPOABMKYLIAs CUJIa MHIYKIIMH.
3aKOH 3JIEKTPOMarHUTHOW WHIYKLIUN
QDapajest.

Buxpesoe 3JIeKTpuyecKoe IoJe.
DNEeKTPOABIXKYIIAs CUIIA UHIYKLWUU B
MPOBOJHUKE, TBUKYIIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MarHUTHOM TIOJI€.

[IpaBuno Jlenua.

NHIyKTUBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DIEKTPOABUKYILAS
CHJIa CAMOUHIYKIHUH.

DHeprusi MarHUTHOTO TOJISI KaTYILIKH C
TOKOM.

DIEeKTPOMarHUTHOE MOJIE.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHUE!
MOCTOSIHHbIE MAarHUTHI,
HIIEKTPOMATHUTBI, 3JIE€KTPOIBUTATENb,
YCKOPUTEINN 3I€MEHTAPHbBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

SIBJICHUS TeMBI «MarauTHoe IoJe.
DNEeKTPOMArHUTHASI UHTYKIIHS).
OrnpenesieHue HapaBJICHUSI BEKTOpa
WHIYKIIUM MAarHUTHOTO TOJI MPOBOJAHUKA
C TOKOM, cuiibl AMriepa u cuiibl JlopeHna.
Pacno3naBanue Gpu3nyecKux siBJICHUN B
YIEOHBIX ONBITAX U OKPYKAIOIICH KM3HU:
B3aMMOJICCTBHE MarHUTOB,
PIIEKTPOMArHUTHAsI UHAYKIHUS, 1E€HCTBUE
MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM
Y IBUOKYIITUNCS 3apsi.

AHaM3 JIEKTPOMArHUTHBIX SIBJICHUU C
HMCITI0JIb30BAaHUEM 3aKOHA
PJIEKTPOMArHUTHOW MHAYKIUU. Onucanue
M3YYEHHBIX CBOMCTB BEIIECTB U
PIIEKTPOMArHUTHBIX SBJICHUM C
HCITOJIb30BaHNEM (PU3HYECKUX BEJIMUMH:
WHIYKIASI MArHUTHOTO TOJIsI, CUja
Awmriepa, cuia JIopeHiia, MHIyKTUBHOCTh
KaTYIIKW, SHEPTUS JIEKTPUUECKOTO U
MarHuMTHOTO MOJIeH

Hroro no pazneny

11
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Pasznea 2. Kosie0anus 1 BOJTHBI

2.1

MexaHU4eCKUe 1
PIIEKTPOMArHUTHBIE
KOJICOAHUS

KonebarenbHas cucrema. CBOOOHBIE
MexaHnueckue kojebanus. I°
apMoHuueckue konebanus. [lepuon,
JacToTa, aMIUIUTya U daza
kosnebanuil. [IpyKMHHBIA MasSTHHK.
MareMaTu4ecKui MasiTHUK.
YpaBHEHHE TApMOHUYECKHAX
kosnebanuii. [IpeBparnienue sHepruu
MPU TAPMOHUYECKUX KOJCOaHUSX.
KonebarenbHbiii KOHTYp. CBOOOIHBIE
DIIEKTPOMArHUTHBIE KOJIeOaHus B
UealbHOM KOJIEOATEIbHOM KOHTYDE.
AHJIOTUS MEXY MEXaHUUYECKUMH U
PIIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®opmyna ToMcoHa. 3aKoH
COXpPaHEHUS YHEPTUH B UAECATHHOM
K0JIe0aTeIbHOM KOHTYPE.
[IpencraBieHue 0 3aTyXarIux
KoJeOanusax. BeiHyX1eHHBIE
MexaHu4eckue kojaebanus. PezoHanc.
BbIHYK/I€HHbIE 3JIEKTPOMAarHUTHbBIE
kosebanus. [lepeMeHHbIN TOK.
CunHycou1anbHbIN IEPEMEHHBIN TOK.

MccnenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI - IEPUOJIA,
JacTOThI, AMIUIUTYIbI U (a3bl KOJeOAHMI
(Tpy>XKUHHBIA W/ WA MaTEMATHISCKUAN
MasITHUK).

HaOmtonenue 3atyxaromumx KojieOaHuid.
HccnenoBanre CBOMCTB BBIHYKIEHHBIX
KOJICOaHMIA.

HaOmronenue pe3oHaHca.

[IpoBeneHNE SKCIIEpUMEHTA!
MCCIIEIOBAaHNUE 3aBUCUMOCTH TIeproaa
MaJlbIX K0JieOaHU Tpy3a Ha HUTH OT
NIJTMHBI HUTU U MacChl Ipy3a;
MCCIIeIOBAaHUE MIEPEMEHHOTO TOKA B IEMHU
13 MOCJIEIOBATEIBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.
O1eHka abCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHHUN PU3NUECKHUX
BEJIMYMH.

OObsiCHEHUE TIPUHIIUIIOB JICUCTBUS U
YCJIOBHI 0€301MaCHOTO MTPUMEHEHUS
PIIEKTPUUYECKOTO 3BOHKA, TeHEpaTopa
[MEPEMEHHOTO TOKA, JINHUU
DIIEKTponepeaay.

Pelienrie pacu€THBIX 3a/1a4 C IBHO
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MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTATYIHOE U JAEHCTBYIOIIEE
3HAYECHUE CUJIbI TOKA U HAIIPSIKEHUS.
Tpanrcdopmarop. [IponsBoacTso,
nepeaya u noTpedaeHue
PIEKTPUYECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU MTPU
[IPOU3BOJICTBE JIEKTPOIHEPTUN.
KynbTypa ucnosbp3oBaHus
PIIEKTPOIHEPTUU B MOBCEIHEBHOU
YKU3HH.

TexHuyeckue ycTponucTsa u
IPaKTUYECKOE IPUMEHEHHE:
PIIEKTPUYECKHUI 3BOHOK, TEHEPATOP
MEPEMEHHOr0 TOKa, TIMHUU
DIIEKTpoIiepeaay

3aTaHHOM (PHU3UYECKON MOJICTIBIO C
MCIIOJb30BaHNEM OCHOBHBIX 3aKOHOB U
(bopMyI1, ONUCHIBAIOIINX MEXAHUUECKHUE U
PIIEKTPOMArHUTHBIE KOJIeOaHus.
Onucanue MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX KOJICOaHUH C
MCIIOJB30BaHNEM (PU3UYECKUX BEJIUYUMH:
MEepHOJI U 4acTOTa KOJIeOaHuid,
aMIuTyAa u asza KojaebaHui, 3apsia u
CuJia TOKa B TApMOHUYECKUX
DIIEKTPOMATHUTHBIX KOJICOAHUSIX.
PemieHre KkaueCTBEHHBIX 3a]1a4 C OMOPOH
Ha W3y4YCHHbBIEC 3aKOHbI, 3aKOHOMEPHOCTH,
OTHUCHIBAIOIINE MEXaHUYECKUE U
PIIEKTPOMArHUTHHIE KOJIeOaHus.

PaboTa B rpynmax mpu riaHUpOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3YyJAbTATOB OIBITOB, U AHATIU3E
TOTIOJIHUTEIBbHBIX NCTOYHUKOB
nH(pOpMAaIUU IO TEME

2.2

MexaHU4eCKue 1
PJICKTPOMAarHUTHHIE
BOJTHBI

MexaHuyecKue BOJIHEI, YCIIOBUA

pacnpoctpanenus. Ilepuoa. CkopocThb

PACIPOCTPAHEHUS U JUIMHA BOJIHBI.
[Tonepeunsie u

N3yuenue oOpazoBaHus U
pacmpoCTpaHEHUS MOMEPEUHBIX U
MPOAOIHHBIX BOJIH.

HabGmronenue orpakxeHus
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MPOJI0JIbHBIC BOTHBL. IHTEpdhepeH s
U AUpaKiysg MEXaHUYECKUX BOJIH.
3ByK. CKOpPOCTBh 3BYyKa. [ pOMKOCTh
3Byka. Beicota ToHa. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.

Y coBUA U3ITy4YECHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTaIus BekTopos E, B, u B
PJIEKTPOMArHUTHOUN BOJIHE.
CBOIICTBA PTIEKTPOMATHUTHBIX BOJIH:
OTpa)k€HUe, MPEJIOMIICHUE,
noJIsipu3alus, 1uQpakius,
uHtepdepenmus. CKopocTh
HIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >IEKTPOMArHUTHBIX BOJIH.
[IpuMeHEeHUE ANEKTPOMArHUTHBIX
BOJIH B TE€XHUKE U ObITY. [IpuHIIUTIBI
PaIUOCBS3U U TEJIEBUJICHHUS.
Panuonokanusi. DIeKTpOMarHuTHOE
3arpsA3HEHUE OKPYKAIOIIECH Cpe/Ibl.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJTbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBas IMArHOCTHKA B
TeXHUKE U MEJIULIMHE, pajiap,

U TIpeJIOMIICHUS, HHTeP(DEPECHITNN U
nmupakiuy MEXaHUYECKUX BOJIH.
HaGnrogenue cBs3u rpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUIUTYJI0M U 4aCTOTOU
KOJIeOaHU, 3BYKOBOTO pE30HAHCA.
HccnenoBanue CBOWCTB
PJIEKTPOMArHUTHBIX BOJIH: OTpakKEHUE,
MpeIoOMIICHUE, MOoJIApU3alus, Tudpaxuus,
uHTepdepenmus. M3yuenne ycmoBuid
W3JIyYEHUS SJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OpUeHTaluu BeKTopoB E, B, u
B 3JICKTPOMAarHUTHOM BOJIHE. M3yueHue
MPUMEHEHUS DJICKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

OOBsICHEHUE TIPUHITUIIOB JICUCTBUS U
YCIIOBUIA 0€30M1acCHOTr0 MPUMEHEHUS
MY3bIKQJIbHBIX HHCTPYMEHTOB,
YVIBTPa3BYKOBOW JUArHOCTUKH B TEXHUKE
1 MEIUIIUHE, pajapa, paaAuoNpUEMHUKA,
TelIeBU30pa, aHTCHHBI, Teredona, CBY-
reun. Perienue pacy€THbIX U
KayeCTBEHHBIX 3a7a4 C OIIOPOM Ha
HM3y4YEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH,
OTMCHIBAIOIIINE
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pamuoONIPHEMHUK, TEIICBU30p, aHTCHHA,
tenedon, CBU-neun

pacnpocTpaHEHUE MEXAaHUIECKUX U
DIICKTPOMArHUTHBIX BOJIH.
Vcrionp3oBaHre HHOOPMAITMOHHBIX
TEXHOJIOTUH /1715 TIOMCKA,
CTPYKTYPUPOBAHHMSI, HHTEPIIPETAITUH U
MpeICTaBICHNUS] HHPOPMAIIUU TIPU
MMOJTOTOBKE COOOIICHUM 00
MCIIOJIb30BaHUH AJIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.

Yyactue B TUCKyCCUH 00
PIIEKTPOMATrHUTHOM 3arpsi3HEHUN
OKPYKaIOIIEH CPEIbL.

PaboTa B rpynmnax npu mjiaHupOBaHUH,
MPOBEICHUH W UHTEPIPETAIINH
PE3YJIbTAaTOB OIBITOB U aHAJIN3E
TTOITOJTHUTEILHBIX HCTOYHUKOB
nH(pOpMaIUU IO TEME

2.3

OnrTuka

10

[" eomeTpuueckast onruka.

[ [psiMONTMHEHOE PaCcIIPOCTPAHEHUE
CBETa B OJJTHOPOAHOM cpene. JIyu
cBeTa. ToYeyHbI HCTOYHHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoenue
M300paKEHUM B TUIOCKOM 3epKaJie.
[IpenomiieHue cBeTa. 3aKOHBI
mpesioMyIeHus cBeTa. AOCOTIOTHBIN
rokasarenp npenomiienus. [lomHoe

M3ydeHue sBJICHUS TTOJTHOTO
BHYTPEHHETO OTPAKEHUS, €T
MMPUMEHEHUS B CBETOBOJE. M3yueHue
MOJIeJIel MUKPOCKOIIa, TEJIECKOMa.
[loydeHue ciekTpa ¢ MOMOIILIO MPU3MBbI
u audpakimoHHoN peméTku. M3mepenue
MoKasaTeJs MPeJIOMJICHUS CTEKJIA.
HccnenoBanre CBONCTB M300pasKeHUI
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BHYTpEHHee oTpaxkeHue. [IpenenbHbii
YTOJI IOJTHOTO BHYTPEHHETO
OTPaKEHUS.

[ucnepcust cera. CIOXKHBIN COCTaB
oenoro ceera. [{Ber.

Cobuparoriye u paccenBaroOIIIe
nmuH3bI. ToHKas JMH3a. POKYCHOE
PACCTOSTHUE W ONTUYECKAs CUIIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JmH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJIINYCHUE,
TaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKON ONTHKH.

BonnoBas ontuka. aTepdepennns
ceeTa. KorepeHTHbIE UCTOYHHKH.

Y cnoBust HAOJIIOICHHSI MAKCUMYMOB U
MUHUMYMOB

B MHTEePHEPEHITMOHHON KapTHUHE OT
NIBYX CHH(a3HBIX KOTE€PEHTHBIX
MCTOYHUKOB.

Jludpakuus ceeta. Judpakmmonnas
peméTka. Y clioBue HaOII0ACHUS
[JIABHBIX MAaKCUMYMOB IIPU MaJ€HUU
MOHOXPOMATHYE€CKOTO CBETA Ha
MU(PAKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUIA 0€3011aCHOTO IPUMEHEHUS
OYKOB, JIyTIbI, poTOANMIapara,
MPOEKIIMOHHOTO amnmnapara, MUKpOCKOIa,
TEJIECKOINa, BOJOKOHHOM ONTUKH,

MU PaKIIMOHHON PEIIETKY, MOISPOUIA.
Pelienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOMN (PM3UYECKON MOJIETIBIO C
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopMyI1 reOMETPUYECKOM ONTUKH.
[locTpoeHue u onucanue n300paxeHus,
CO3/1aBA€MOT0 TIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccmoTpeHnue npenesioB NpuMEHUMOCTH
F€OMETPUYECKON ONTHKH.
Pacnio3naBanue pu3nyeCKuX sIBJICHUN B
ONBITAX U OKPYNKAOLIEH )KU3HHU:
MPSIMOJIMHEMHOE PaCIIPOCTPaHEHUE CBETA,
OTpa)KEHUE, MPEIIOMIICHNUE,
uHTephepeHus, Tudpaxius u
MOJISIPU3aIIMs CBETA, TUCIIEPCUsI CBETA.
W3yuenune ycnoBuid HaOMIOACHUS
MaKCHMYMOB U MUHUMYMOB B

MHTEPPEPEHIIMOHHON KapTUHE
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[lossipu3anus ceera.

TexHuyeckue ycTponucTsa u
[IPaKTUYECKOE IPUMEHEHHUE: OUKH,
nmyma, poToanmapar, IPOCKITMOHHBIN
anmnapar, MUKpOCKOII, TEJIECKOTI,
BOJIOKOHHAsI OIITUKA, AU(PPaKIIMOHHAS
PELIETKA, MOJIAPOUT

OT JIBYX CUH(a3HbIX KOT€PEHTHBIX
MCTOYHUKOB.

Y croBue HAOMIOIEHUS TJIaBHBIX
MaKCHMYMOB TIpU MMaJICHUN
MOHOXPOMATHYECKOTO CBETa Ha
MU(PaKIMOHHYIO PEMIETKY. AHAN3
ONTUYECKUX SBJICHUHN C UCIIOIH30BAaHUEM
3aKOHOB: 3aKOH MPSMOJUHEUHOTO
pacIpoCTpaHEHHUs CBETA, 3aKOHBI
OTPa)KEHUS CBETA, 3aKOHBI TPEJIOMIICHUS
cBera. OnucaHrue ONTUYECKUX SIBJICHUN C
MCIIOJIb30BaHUEM (PU3UYECKUX BEJIUUMH:
(GOKyCHOE pacCTOSTHUE U ONTUYECKAs
CHUJIa JTUH3bI

Wtoro no paszneny

24

Pa3znen 3. OCHOBBI ClIeHAJIBHON TEOPHUH OTHOCHTEIBLHOCTH (Hajiee - CTO)

3.1

OCHOBBI CIEIAATBEHOUN
TEOPUU
OTHOCHUTEITHHOCTH

4

[" paHULBI NPUMEHUMOCTH
KJIACCUYECKOM MeXaHUKU. [locTynarsl
CIIELIUAJIbHOU TEOPUU
OTHOCUTEIBLHOCTH: HHBAPUAHTHOCTD
MOZYJISI CKOPOCTH CBETA B BAKyyMe,
MPUHIUI OTHOCUTEIBHOCTH
OUWHIITEWHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ameJIeHHe BPEMEHH U COKpAICHUE

JJIMHBI.

PenieHne kaueCTBEHHBIX 3a/1a4 C ONIOPOH
Ha n3ydeHHsble nocrynartel CTO.
Hcmonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
MpeACTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIax
MPUMEHUMOCTH KJIACCUYECKONW MEXaHUKHU
u ocaoBax CTO
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DHeprus 1 UMITYJIbC PEIATUBUCTCKON
qacTULbl. CBs3b MACCBI C DHEPTUEH U
VMITYJIbCOM PEIATUBUCTCKOU
YaCTHUI[bl. DHEPIUs TOKOS

Wtoro no pazneny

Paznea 4. KanToBasi pusuka

4.1

DIeMEHTHI KBAHTOBOU
OIITUKHA

®otonbl. Popmyina I1nanka cBs3u
PHEprun (POTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMIyJIsC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbiTor A.T.
CroneroBa. 3akoHbl pororddexra.
YpaBHEeHHE DWUHIITEWHA JJIsI
dboroaddexra. «KpacHas rpaHuiiay
dboroaddexra. /laBieHne crera.
Omnertel [1.H. JIeOGenena.
XUMHUUYECKOE IEUCTBUE CBETA.
TexHuyeckue ycTporucTsa u
MPaKTUYECKOE TPUMEHEHHE:
dhoTo351eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBeTOIUO

HaoOmronenue ¢porodddexra Ha
YCTAaHOBKE C IMHKOBOW TJIACTUHOM.
HMccnenoBaHne 3aKOHOB BHEIITHETO
dbororddexra.

OOBsiCHEHHE OCHOBHBIX MPUHIIMIIOB
IEHCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
Kak: poTodIeMeHT, POTOIaTUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCIIOBUH UX O€3011aCHOTO PUMEHEHHUS B
[MPAKTUYECKON KU3HU.

Pemenre pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYCCKON MOJICTIBIO C
HMCII0JIb30BAaHMEM OCHOBHBIX 3aKOHOB M
(dbopMyJ1 KBAHTOBOI ONTHKHU.

PenieHne kaueCTBEHHBIX 3a/1a4 C OMOPOH
Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM ONTUKU. Pacro3HaBaHue
(bU3NYECKUX SBICHUIN B yYEOHBIX

OIIbITax:

45



dbotornekrpuueckuii 3hpPexT, cBeToBOE
NaBJICHUE.

Onucanue U3y4eHHBIX KBAHTOBBIX
SIBIICHHIA U TIPOIIECCOB C MCIIOJIb30BAHUEM
(U3NIECKUX BETUYHH: CKOPOCTh
DIIEKTPOMArHUTHBIX BOJIH, JITMHA BOJHBI
W 4aCTOTa CBETA, SHEPTHSI U UMITYJIbC
dboTona

4.2

Crpoenne aroma

Mopens atoma Tomcona. OnbIThI
Pesepdopaa no paccesHUIO a-4acTHUL.
[I;maneTapHas Moaesnpb aToma.
[Toctynatsr bopa.

W3nyyeHue u norjioiieHre GoTOHOB
[IpY IIEPEXOJIE ATOMA C OJHOTO YPOBHS
DHEPIUM Ha APYroil. Buapl cnekTpos.
CnekTp ypoBHEHN 3HEPrUU aTOMa
BOJIOPOJA.

BosiHOBEIE CBOMCTBA YacTull. BonHsI
e bpoiunsa. KopnyckynsspHOBOJIHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYXJICHHOE
V3Jy4YCHUE.

TexHuueckue ycTpoucTsa u
[MPAaKTUYECKOE MPUMEHECHHUE:
CIEKTPAIbHBIN aHANIHU3 (CIEKTPOCKOM),

n1a3ep, KBAHTOBBIM KOMIIBIOTED

M3yuenne moaenu omnbita Pesepdopna.
[IpoBeneHnEe SKCIIEpUMEHTA 110
HAOJIIOCHUIO JTMHENYATOrO CIIEeKTpA.
Or1eHKa aOCOFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUIHOCTEN U3MEPEHUIN PU3NYECKHUX
BEJINYMH.

WN3yuenue moaenu aroma: ToMcoHa,
MJIAHETAPHOM MOJIENIA aTOMa, MO
atoma bopa.

M3ydeHue cnekTpa ypoBHEN SHEPTUH
aToma Bosiopoaa. O0bsIcCHEHHE
[IPUHIIUIIOB ICMCTBUS U YCIOBHI
0€30IacHOr0 MPUMEHEHHUS CIIEKTPOCKOIIA,
na3epa, KBAaHTOBOTO KOMITBIOTEPA.
PenieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha U3YYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBIICHUS 110 TEME

«Ctpoenue aroMay.
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PacriozHaBaHue QU3NYECKUX SBJICHUHN B
y4€OHBIX OIBbITaX: BOSHUKHOBEHHE
JIMHEWYATOro CIEKTPa U3JIYyYEHUs.
AHaJIM3 KBaHTOBBIX ITPOLIECCOB U
SIBJICHUM C UCIIOJIb30BAHUEM IIOCTYJIATOB
bopa

4.3

ATOMHOE A11pO

DKCIEPUMEHTHI, TOKa3bIBAIOIIIHE
CJIIOKHOCTb CTpoeHu4 sapa. OTKpbITHE
PaguoaKTUBHOCTHU. OTBITHI
Pesepdopaa no onpeneaeHnIo cocTana
PaINOAKTUBHOTO MU3IIyYEHUS.
CaoiicTBa anb(da-, Oera-, ramma-
n3nydyeHus. Bousaaue
PaIMOaKTUBHOCTHU HA KUBbIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxiionnast monens siapa I°
eiizenOepra-lMBaHeHko.

3apsg sapa. MaccoBoe 4nciio siapa.
H3oTomsI.

Anbha-pacna. DIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacnai. I” amma-
W3JIydeHre. 3aKOH paguOaKTUBHOTO
pacraja.

DHeprus CBsI3U HYKJIOHOB B SIIpE.

M3ydeHne 3KCIepuMEHTOB,
TOKA3BIBAIOIINX CIIOKHOCTH CTPOCHUS
aTOMHOTO s1/1pa.

VccnenoBaHue TPEKOB YacTHI (110
rotoBbIM (poTorpadusm). Mzyuenue
S1IEPHBIX CUJI, AJIEPHBIX PEAKIUI CUHTE3A
1 pacraja, TEpMOSIEPHOTO CUHTE3A.
M3ydyeHne HyKJIOHHOU Mojenu siapa I
eiizenOepra-lBaneHko.

OObsicHEHUE yCTPOIICTBA M MPUMEHEHUS
TO3UMETpPA, KaMepbl BUIIbCOHA, AIEpPHOTO
peakTopa, aTOMHON OOMOBI.

Pemenue 3a1a4 ¢ Oonopoy Ha IOJTyYEHHbIE
3HaHUSA, B T.4. O 3apsJ€ U MacCCOBOM
quCIe SApa.

PacnosnaBanue GuU3NUECKUX SIBJICHUM B
y4eOHBIX OIBITAX U B OKPY>KaIOILIEH
PKU3HH: €CTECTBEHHASI U UCKYCCTBEHHAS

S nepHbIe CHIIBI.

PAAOAKTUBHOCTD.
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JledbekT macchl sapa.

SnepHeie peakunu. /[eneHue nu cuHTE3
s1ep.

S nepnsiil peakTop. TepMosaepHbIi
cunTe3. [IpoOraembl 1 MepCHeKTUBBI
S17IEPHON SHEPIETUKH.
DKOJIOTUYECKUE aCIEKTHI SAIEPHON
DHEPIETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE
MTO3UTPOHA.

MeTo bl HaOJIIOIEHUS! M pErHCTpaIiu
DIIEMEHTAPHBIX YACTUL.
@yH1aMeHTalIbHbIC B3aUMOIECHCTBUS.
EauHCTBO PU3NUecKOi KapTUHBI
MHpA.

TexHn4ecKue yCTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
103UMETp, KaMepa BuiibcoHa,
sJIEPHBINA PEaKTOpP, aToMHast bomba

Onucanue KBaHTOBBIX SIBJICHUU U
MTPOIIECCOB C UCIIOJIb30BAaHUEM
(GU3UYECKUX BEIMYWH: TIEPHO,T
[OJIypacIaia, SHEPrusl CBSI3HM aTOMHBIX
s51ep, 1eeKT Macchl spa.

AHaQJIN3 IIPOLIECCOB U SIBJICHUM C
VCII0JIb30BaHNUEM 3aKOHOB U IOCTYJIATOB:
3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsiia, 3aKOH COXPAHEHUSI MACCOBOTO
qucia, nocryiarsl bopa, 3aKoH
PaJMOAKTUBHOIO pacnaa.

YyacTtue B paboTe Kpyrjioro crojia
«DyHIaMEHTAJIbHBIE B3AMMOJICUCTBUS.
EnuncTBO puznueckoil' KapTUHBI MUPay.
Vcrionb3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTHH 1 TIOMCKA,
CTPYKTYPUPOBaHUsA, UHTEPIIPETALIUU U
MpeaCcTaBICHNUs] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIIECHUM O TPUMEHEHUH
3aKOHOB KBAaHTOBOU (PM3HUKHU B TEXHHUKE U
TEXHOJIOTUSX, SKOJIOTUYECKUX aCTIEKTax
SIEPHOM DHEPrETUKU

Hroro no paszneny

15

48



Pasnen S. JjieMeHTbI aCTPOHOMHMH M ACTPOGU3UKH

5.1

DneMEeHThbl ACTPOHOMHHU
1 acTpOU3UKH

7

DTanbl pa3BUTHS ACTPOHOMMUHM.
[IpukinagHoe 1 MUPOBO33PEHUYECKOE
3HAYECHHE aCTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3aus,
IpKWE€ 3BE3/IbI, TNTAHETHI, NX BUIUMOE
nBrokeHue. CotHeuHas cucTeMa.
Connne. CotHeUHass aKTUBHOCTb.
Hcrounuk sueprumn CoJiHIa u 3BE31.
3BE3/IbI, NX OCHOBHBIC
XapakTepucTuku. /luarpamma
«CTEKTPaJIbHBINA KJIACC - CBETUMOCTH).
3BE3bI IIIABHOM
MMOCJICOBATEIILHOCTH. 3aBUCUMOCTD
«Macca - CBETUMOCTb» JJIsl 3BE3]]
TJIaBHOM I10CJICJ0BATEIbHOCTH.
BHyTpeHHEE CTPOECHUE 3BE3 .
CoBpeMeHHBIE TTPEICTABICHUS O
MPOUCXOXKIACHUU U HBOJOIMK ComHIIA
1 3BE3]1. DTaIlbl )KU3HH 3BE3.
Muneunsiit I1yTs - Hamna [ anakruka.
[Tonoxxenue u asmxkenue CojHIIA B
["anaxkTyuke. THIIBI raTaKTHK.
Panuoranaktuku u kBazapsl. YEpHble
TIBIPBI B SI/IpAaX FAJIAKTHK.

[loaroroBka cooOIenuii 00 dTamnax
Pa3BUTHS ACTPOHOMUHU, O TIPUKIATHOM U
MHPOBO33PEHYECKOM 3HAUYCHHUU
ACTPOHOMMH, O METOJaX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU aCTPOHOMHUHU.
M3ydyeHrue COBpEMEHHBIX IIPEACTABICHUN
0 POUCXO0XKACHUHU U 3Boonnu ColiHIa
W 3BE3/I.

M3ydeHne TUIOB TaJIaKTUK,
paauoragakTUK U KBa3apoB. M3yueHue
NIBIDKEHNS HEOECHBIX TEJI, DBOJIIOIMHU
3BE31 U BecenenHoil, mpoieccos,
[MPOUCXOIAIINX B 3BE3/1aX, B 3BE3IHBIX
CHUCTEMAXx, B MEXTaJaKTUIECKOU Cpeje,
MacIITaOHOW CTPYKTYphl BeeneHHoid'.
OObsicHeHue pacmupeHus: Beenennoit Ha
OCHOBE 3aKOHa Xa00:a.

[ToaroToBKa K 00CYKIECHUIO
HEpEIISHHBIX TPO0JIEM aCTPOHOMHUH.
[IpoBenenue HabOMOACHUIN
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BaHUEM KOMITBIOTEPHBIX

MPUJIOKEHUH JIJI ONPENCITICHUS
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Bcenennas. Paciiupenne BeeneHHom.
3akon Xa00mna. Paz0eranue rajnakTuk.
Teopus bonbiioro B3peiBa.
PennkToBO€E M3ITyYeHHE.
MacmtabHasi cTpykTypa BeeneHHow.
Meraranaktuka. Hepeménnsie
MpoOJIEMbl ACTPOHOMHH

0JIO’KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro MoJtymapus 1 sipkue 3BE3/BI.
[IpoBenenne HaOMIOACHUN B TEIECKOII
JIynsl, mmaner, Muteunoro I[lyrn.
Y4yacTue B AUCKYCCUU O HEPEILIEHHBIX
npoOsemMax aCTPOHOMHH

Wtoro no pazneny

7

Pa3znes 6. O0o01maoIee IOBTOPEHUE

6.1 |O0o06maromiee
MOBTOPCHHUE

4

O06o0011eHne U cucTeMaTh3aIus
COJIepKaHMs pa3aeioB Kypca
«Mexanuka», «MonexkynsipHas
buU3MKa U TEPMOJUHAMUKAY,
«InexkTpoauHamukay, «Konedanus u
BOJIHBIY, « OCHOBBI CIICIIMATILHOM
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puznkay, « A1eMEHTbI
aCTPOHOMUU U acTpodu3uKu». Poib
(GU3UKY U aCTPOHOMUU B
PKOHOMHYECKOM, TEXHOJOTHYECKOMH,
COIMAJIBHOM M 3THYECKOM cepax
NeATeIbHOCTH YesIOBeKa, pOjib U
MecTO (PU3UKU ¥ ACTPOHOMHUH B
COBPEMEHHOW HAYYHOU KapTUHE MUPA,
3HAYCHHUE OMUCATEIIBHOM,

Yyactue B JUCKYCCHUH O POJIM (PU3HUKHU U
ACTPOHOMMHU B Pa3JIMUHBIX chepax
NIeATCIBHOCTH YEJIOBEKA.

[loaroroBka cOOOIIEHUN O MECTE
(dbu3nyecKoil KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEJICTABICHUM O
MpUPOJIE.

BrimosHeHne yueOHbIX 3ajaHuiH,
TTIEMOHCTPUPYIOIINX OCBOEHUE OCHOBHBIX
MOHATUM, PU3NUECKUX BEJTUYUH U
3aK0HOB Kypca (pusuku 10-11 xmaccos
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CHUCTEMATU3UPYIOLIEH,
OOBSCHUTENHLHON U MPOTHOCTUYECKON
byHKkIui GU3nuecKo Teopuu, poJib
buznueckoit Teopun B HOpMHUPOBAHUH
MPEACTABICHUM 0 (PU3UIECKOM
KapTUHE MUpPa, MeCTO (U3NYECKOM
KapTUHBI MUpPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

Wroro no pazneny 4
Pe3epBHOE Bpemst 1
OBILIEE KOJIMYECTBO 66
JACOB I10 ITPOTPAMME
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