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COAEPXAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3nka u MeTOIbI HAYYHOT O O3HAHUS

dusuka — Hayka o0 npupojne. Hayunesie MeTOAbl IMO3HAHUSA OKPYXKAIOUIEr0 MUpa.
Pounb 3kciepuMenTa U TEOPUH B MPOLIECCE MMO3HAHMS PUPOIbI. DKCIIEPUMEHT B (PUBUKE.

MopenupoBanue (U3MUYECKUX SBIECHUNM U mpoueccoB. HayuyHble TruUmortessl.
duznyeckue 3aKOHbI U TEOpUU. ['paHHIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb m Mecto ¢pu3uku B GOpMHUPOBAHUM COBPEMEHHOM HAYYHOW KapTUHBI MUDA,
B [IPAKTUYECKOMN JIEATEIBHOCTH JIIOIEH.
Jlemoncmpayuu

Amnanorossie U HU(GPOBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3znen 2. Mexannka
Tema 1. Kunemamuxka

Mexanunyeckoe BuxeHre. OTHOCUTENBHOCTh MEXaHUUECKOro IBUKeHUs. Cuctema
orcuéra. TpaekTopus.

[lepemernienne, CKOPOCTh (CpeaHsS] CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepuajJbHOM TOYKHM, HX TMPOEKIMM HA OCHU CHUCTEMBbl KoopauHat. CroxeHue
NEPEMELIECHUN U CIIOKEHNE CKOPOCTEN.

PaBHOMepHOE U PaBHOYCKOPEHHOE TMPAMOJUHEHHOE JBUKeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMEIIECHUS] MaTEpUaTbHOMI
TOYKHU OT BPEMEHH.

CBoOoaHoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuBonmHeitHoe nBuxeHue. [[BUKEHHME MaTEpUAIBHOW TOYKH IO OKPYKHOCTH
C TOCTOSTHHOW MO MOAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JINHEWHAsA CKOPOCTh. [leproy
1 yactoTa oOparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHUE: CIIUIOMETP, IBUKCHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpEe/Iayu.

Jlemoncmpayuu

Mogenb cuCTEMBl OTCYETA, WIUIIOCTpAlUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre ABUKEHUH C UCITOJIH30BAHUEM MTPOCTHIX MEXAaHNU3MOB.

[Taenue Ten B BO3yXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne paBwkeHUs Tena, OpPOMIEHHOTO TIOA YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHus: CBOOOHOTO MaACHUS.

Hampagiienrie ckopocTy Npu ABUKEHHUH 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHrne HEPaBHOMEPHOIO [BWIKEHHUS C LEJIbI0 OIPENEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY  IYTAMHU, IPOUIECHHBIMU  TEJIIOM3a
[I0CJICIOBATEJIbHBIE PaBHbIEC IIPOMEKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBUKCHUUC
HavyaJabHON CKOPOCTBIO, PABHOM HYIIIO.

N3yyeHue [BUKEHUSA IIApUKa B BA3ZKOM KUIAKOCTH.

N3yuyenue nBUKEHUA Tena, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Tpuauun otHocutenbHOCTH ['anmuned. [lepBoiii 3akoH Herorona. MHeprmanbHbie
CHCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akon HeroTroHa s
MaTepUualibHOW TOUKHU. TpeTnit 3akoH HproTOHA A1 MaTepUaibHbIX TOYEK.

3akoH BceMupHOTro Tarorenus. Cuna tsoxkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenusi (mokos, ckoibxeHusi, kadeHus). Cuna tpenusi. Cyxoe
TpeHue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIPOTUBJICHUS NIPU JBUKECHUHU TEJIA B )KUJIKOCTH WJIU rase.

[TocTynaTenpHOE M BpaliaTeIbHOE IBI)KEHHUE a0COFOTHO TBEPIOTO Tea.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. Y CioBus paBHOBECHS
TBEPJIOTO TEA.

TexHu4yeckrne yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHHE: MOAIIUITHUKY, TBUKECHHUE
VUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuUu.

CpaBHeHME MacC B3aMMOAEHCTBYIOIIMNX TEJI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxeHnue cui.

3aBUCHMOCTPD CHIJIBI YIIPYTOCTH OT JAe(OpMaIIiH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUM.

CpaBHEHHE CUJT TPEHUSI TTOKOS, KaU€HUS U CKOJIBKEHHUS.

VYcnoBus paBHOBECHS TBEPIOTO Teyla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

N3yueHue nBm>xeHUs: Opycka 1Mo HaKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIOPYTrOCTH, BO3HHUKAIOIMIMX B TNPYXKHUHE U
pe3nHOBOM 00pa3iie, OT uX JepopMalnH.

HccnenoBanue ycaoBui paBHOBECHS TBEPAOIO Tejia, UMEIOIIEr0 OCh BPAIICHHUS.



Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MaTepuaibHOM TOYKM (Tesa), CUCTEMbl MaTepUaIbHbIX TOUEK. VMITynbe
CWIbl M M3MEHEHWE HMIyJIbca Tena. 3aKOH COXPAaHEHUs HMIylbca. PeakTuBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCTG CHIIBI.

Kunernueckast »sHeprusi MarepualibHOM TOuku. Teopema 00 U3MEHEHHUH
KUHETUYECKOW IHEPTUH.

[lotenumanbuast sHeprus. lloTeHuunanbHasg >HEPrus ynpyro JneopMupoOBaHHOU
npyxuHbl. [loTeHIManbHas SHEprus Teaa BOJIM3U MOBEPXHOCTH 3€MJIH.

[ToTeHuuanbHble U HEMOTEHIMANbHBIE CHIIBL. CBsI3b paOOThI HEMOTEHIIMABHBIX CUJI
C U3MEHEHUEM MEXAHUYECKOM YHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKON
JHEPIUHU.

VYIpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KOIED,
IPY>KUHHBIA [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE 1BUKEHHUE.

[lepexon moTeHMAIBHOM SHEPTUH B KWHETHUECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne abCOMIOTHO HEYTIPYToro yaapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHMUYECKON SHEepruu Tela
Ha [IPUMeEpE PACTKEHUs PE3UHOBOIO KIyTa.

Pazjnen 3. MoJiekyJsipaasi pu3nka ¥ TepMOIUHAMUKA
Tema 1. Ocnogvt MoneKyIAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUUM M HX OINBITHOE
obocHoBanme. bpoyHoBckoe nBmxkenue. Juddysumsa. Xapakrep OBWKEHUS U
B3aWMOJICMCTBHS YaCTHUL BellecTBa. MOJenu CTpOCHUS Ia30B, )KUIKOCTENU U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojenel. Macca 1 pa3Mepbl MOJIEKYI.
KomuuecTBo BemectBa. [loctositHHast ABoraapo.

TermoBoe paBHOBecue. Temmepatrypa u €€ wu3Mmepenue. lllkanma Ttemmepatyp
Llenbcus.

Mogens uaeanbHoro ra3za. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KMHETUYECKOU
TEOPUHU HJICATLHOTO Ta3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpeTHEeH KHHETUIECKON
SHEPrUU TEIUIOBOro ABWKEHUA 4dactul rasza. lllkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue Menneneesa—Knanelipona. 3akon [lanpToHa. W3o0mpoleccsl
B UJICATLHOM ra3e ¢ MOCTOSSHHBIM KOJIMUECTBOM BellecTBa. ['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n3o0apa.

TexHuueckue yCcTpoilcTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnpIThI, TOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BEIIECTBa, (hoTorpaduu MONEKYI
OPraHUYECKUX COCTUHEHU M.

OnpiThl 0 AP GY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopnens onbita TepHa.

OMnBIThL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Mopens, HILUTIOCTPUPYIOIIAs IPUPOAY JaBICHUS ra3a HA CTEHKU COCYIa.

OnBITHL, WIUTFOCTPUPYIOLNE YPABHEHNE COCTOSIHUS UJI€AJIbHOTO ras3a, N30MpOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

Omnpenenenue Macchl BO3/lyXa B KJIaCCHOW KOMHAaTe Ha OCHOBE MU3MEpPEeHHI 00bEMa
KOMHATBhI, JABJICHUSI U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMETPaMH COCTOSIHUS Pa3pekKEHHOIO rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepmonuHamuyeckass cuctema. BHYTpeHHSsI DJHEpruss TEPMOJIUHAMHYECKOU
cucTeMbl U crmocoObl e€ m3MeHeHus. KommuecTBo TeminoTel u pabora. BHyTpeHHss
SHEPIHsl OJJHOATOMHOTO HJICaJbHOTO raza. Buawl Termonepenayun: TEIIOMPOBOIHOCTD,
KOHBEKLIMS, U3Ty4YEHUE. Y IeIbHas TEIIOEMKOCTD BellecTBa. KoMuecTBO TEIUIOTHI PU
TEeIJIonepeaaye.

[Tonsitue 06 agnadataom nporecce. [lepsolii 3akoH TepMoanHamMuku. [Ipumenenue
NEPBOrO0 3aKOHAa TEPMOAMHAMHUKH K wu3omporeccaM. ['paduueckas HHTEpIpeTALHs
paboTHI raza.

Bropoii 3akon TepmoanHamMuku. HeoOpaTHMOCTh MPOIECCOB B IPUPO/IL.

TennoBeie MammHbL. [IpuHIUNB qelicTBHS TeTUIOBBIX MarmmuH. [IpeoOpazoBanus
HHEPTUU B TEIIOBBIX MamuHaX. KoadduineHT noae3Horo 1eicTBrs TEII0BON MaIIHHBI.
Hukn KapHo u ero xo3¢d@dUIMEHT MOJIE3HOr0 ACHCTBHUS. DKOJIOTHYECKHE MPOOIEMbI
TEIJIO3HEPTETUKHU.

TexHuueckne ycTpoilcTBa M MPAKTUUECKOE MPUMEHEHHUE: IBUTATE]Ib BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTUH TeJia TP COBEPILICHUU paOOThI: BEUIET IPOOKHU U3
OYTBUIKM TIOJT JIEWCTBHEM CXXATOTO BO37yXa, HarpeBaHue »¢upa B JATYHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meneHnne BHyTpeHHEW SHepruu (TeMIeparypbl) Tella MpU TEIonepeaaye.

OmnbIT o anabaTHOMY pacCIIMPEHUIO BO3/1yXa (OMbIT C BO3IYIITHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOpaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3smepenne yaenbHON TEITOEMKOCTH.



Tema 3. Acpezcammnivie cocmoanua eewjecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. Mcnapenue u kuneHue. AOCONIOTHasT U
OTHOCUTENbHAsI BJIAXHOCTh BO3Ayxa. HacelmeHHslii mnap. VYnaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucramnmuyeckue u amopdHble Tenaa. AHU30TPONHS CBONCTB
kpuctaioB. Kunkume kpucramuibl. CoBpeMeHHble Marepuanbl. [lnaBneHune wu
KpUCTalin3anus. Y aenbHas TemioTa miasienus. Cyoaumanusi.

YpaBHeHUE TEMIOBOro OaaHca.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJIOTMM TIOJYYEHHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCHIIIEHHBIX MTAPOB.

Kunenue npu NOHU>KEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIIAYXKHOCTH.

HaGmronenue HarpeBaHus U MIJIABJIEHUS KPUCTAINIMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTasIoB.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

M3MepeHre OTHOCUTEIBHOM BIIaKHOCTH BO3yXa.

Paznen 4. DiieKTpPOAMHAMHKA
Tema 1. Inekmpocmamuka

DOnekTpu3auus Tel. DJEKTpUYecKUuM 3apsan. JIBa BHIAa 3IIEKTPUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAJIEKTPUKU U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsiaa.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHbll 3J€KTpUYECKUN 3apsl.
Dnektpuueckoe noje. Hanpssk€HHOCTH 3nekTpudeckoro noiid. [IpuHumn cyneprno3unuu
ANEKTPUYECKUX MoJeH. JIMHUN HaNpsy)KEHHOCTH AJIEKTPUUYECKOTO TOJIA.

PabGora cun anmekrpoctatudeckoro mojs. IloreHnman. Pa3HOCT MOTEHIIMATIOB.
[IpoBOIHMKM UM JUABNEKTPUKA B JJIEKTPOCTATUYECKOM 1oje. Jluamexrpuyeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apssKeHHOT0 KOHAEHCATopa.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOII,
ANEKTPOMETP,  DJEKTPOCTaTUYECKas  3alluTa,  3a3€MJICHHE  BJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN armnapar, CTPyHHbBINA PUHTED.

Jlemoncmpayuu

Y CTpolCTBO U NPUHLIKIN AEHUCTBUS JIEKTPOMETPA.

B3anmopenicTBrue HA3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[IpOBOHKMKH B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTpOCTATUYECKAs 3allUTa.



JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOr0 KOHJAEHCATOPA OT IJIOLIAIH IIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHAEHcaTopa.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmosannwtii 3nexkmpuueckuil mok. Toxu ¢ paziuunvlx cpeoax

DIIEKTPUUYECKUN TOK. Y CIOBUSA CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOUHMKHN
Toka. Cuia Toka. [IoCTOsIHHBIN TOK.

Hanpsixenne. 3akon OMa 1151 ydacTKa LEIu.

DNEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEIIECTBA.
IlocnenoBaTenpHOE, NAPAIIENBHOE, CMEILIAHHOE COEIMHEHHUE POBOJHUKOB.

PaGota snexrpuueckoro Toka. 3akoH [[xoyns—JIenua. MomHOCTb 3J€KTPUYECKOTO
TOKA.

DIIEKTPOABWKYIIASI CUJia U BHYTPEHHEE COMPOTHUBIIEHWE MCTOYHMKA TOKAa. 3aKOH
OmMa 17151 TIoJTHOM (3aMKHYTOM) AeKTpruueckoi 1enu. KopoTkoe 3aMbikaHue.

DJIEeKTPOHHAsI TPOBOJUMOCTD TBEPABIX METAIIIOB. 3aBUCUMOCTh COITPOTUBIICHUS
METaJUIOB OT TeMneparypbl. CBEPXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoauuku. CoOCTBEeHHAsI U TPUMECHAas! TPOBOUMOCTH TOJTYIIPOBOIHUKOB.
CaotictBa p—n-niepexona. [TonynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAaxX U paciulaBax 3JAEKTPOIUTOB. DJIEKTPOIUTHUECKAS
JIUCCOLMAIUsL. DICKTPOJIH3.

DJNIeKTpUUYECKUM TOK B razax. CaMOCTOATENIbHBI U HECAMOCTOSITEIIbHBIN pa3psil.
Monnus. [Inazma.

TexHuueckne ycTpoilcTBa U MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKH TOKa, dJIEKTPOHATrpEeBaTEIbHBIE MPUOOPHI, TIEKTPOOCBETUTEIHHbBIC
npuOOpsl, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIM JHOJ, TEPMUCTOPHI U
dboTope3nucTopsl, MOTYIPOBOAHUKOBBIN AMO/I, TAIbBAHHUKA.

Jlemoncmpayuu

N3Mmepenue cuibl TOKa U HAIPSKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS LIUIIMHIPUIECKUX TPOBOTHUKOB OT JIMHBI, TIOLA N
MOIIEPEYHOr0 CEYEHUs U MaTepuala.

CwmenanHoe COeTMHEHUE MPOBOJHUKOB.

[Ipamoe  wm3MepeHMe  BIEKTpOJABMXKyIIEM  cuwibl. KopoTkoe  3amblkaHue
rajJbBAHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCUMOCTbH CONPOTUBJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTh BO31yXaA.

OIHOCTOPOHHSAS MPOBOJUMOCTD THOJIA.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3y4eHne cMemanHOro COeTMHEHUS PE3UCTOPOB.

W3mepeHre HIEKTPOIBWIKYINECH CHUIBI WCTOYHHMKA TOKA W €ro BHYTPEHHETO
COTIPOTHBIICHHSI.

HaGmonenue snexkrponusa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca pusuku 6azoBoro yposHs B 10 ki1acce OCyLIECTBIAETCS € yUETOM
coJiep KaTesIbHbIX MEXIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTUH.

Mesicnpeomemuvie nowsamus, CBA3aHHBIE C HW3YYEHHEM METOAOB HAy4YHOIO
NO3HAHUS: ABJIICHUE, HayYHbIH (DAKT, TUIOTE3a, PU3NYECcKas BEJIMYMHA, 3aKOH, TEOPHs,
HaOJI0IEHNE, SKCIIEPUMEHT, MOJIETIMPOBaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pelnieHHe CUCTEMBl ypaBHEHMH, JMHEWHas (yHKUus, napadoda,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMHU: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'E€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPBI U MX
IIPOEKIIMU HA OCH KOOPAUHAT, CJIO)KEHUE BEKTOPOB.

buonocus: mexaHnudeckoe [BHXKEHHE B JKMBOW mpupoae, Auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OPraHu3MoOB (BUIbI TEIUIONEpEaayun, TEIJIOBOE PAaBHOBECHE),
JIIEKTPUYECKUE SABJICHUS B KUBOU IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUAKOCTEH U TIa3oB,
JNEKTPUYECKUE CBOMCTBA METAJIOB, DJIEKTPOIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

I'eoepagpus: BIaxHOCTh BO3/YyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE JBMKEHUN C HCHOJIb30BAaHUEM MEXaHU3MOB, Y4ET
TPEHUS B TEXHUKE, IIOJUIUIIHUKH, WCIOJIb30BAHUE 3aKOHA COXPAHECHUS HMIIYJIbCAB
TEXHHUKE (pakeTa, BOJOMET W APYrHE), NBUraTENIb BHYTPEHHEIO CrOpPaHHUs, MapoBas
TypOMHa, OBITOBOM XOJOIUIBHUK, KOHTUIIMOHEDP, TEXHOJIOT U MOJTyYEHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YMCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOI'MH, JJIEKTPOCTATUYECKAS
3alUTa,  3a3€MJIEHHE  DJJIEKTpPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  HpHUHTEP,
AJIEKTpOHArpeBaTeIbHble IPUOOPHI, FTEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznen 4. DiieKTpoAMHAMUKA
Tema 3. Maznummnoe noye. IneKmpomazHuUmMHAs UHOYKUUA

IlocTossHHBIE MarHuThl. B3ammojelcTBHE IMOCTOSSHHBIX MArHMTOB. MarnuTHoOeE
nosne. BekTop MarHMTHOM WHAYKUMHU. [IpUHIMII Cyneprno3uuuu MAarHUTHBIX IOJIEH.
Jlvany MarHuTHOM HHAYKIMK. KapTrHa TMHWI MarHUTHOM MHYKIIMA MOJISI TOCTOSTHHBIX
MarHuTOB.

MarnutHoe mosie TpOBOJHUKA C TOKOM. KapTWHa JHUHWUNA WHIYKIIUM MAarHUTHOIO
MOJIS JUIMHHOTO TPSMOT0 MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MMPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaercTBre TpoOBOAHUKOB C TOKOM.



Cuna Amnepa, €€ MOAyYJIb U HAlTPaBJICHUE.

Cuna Jlopenua, e€ MOAy/lb W HampaBleHUE. [[BMKEHHE 3apsHKEHHOW YaCTHUIIBI
B OJIHOPOJJHOM MarHuTHOM mose. Pabota cunsl Jlopenna.

SIBiieHne AMEKTpOMarHUTHOW UHAYKUUU. [IOTOK BEKTOpa MarHUTHOM WMHIYKLHH.
DIIEKTPOABIIKYIIAS CUJIAa MHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM nHaykiuu dapanes.

BuxpeBoe snekTpuyeckoe  moje.  DJIEKTPOABWXKYIIas  CWiIa  MHIYKIUHU
B IPOBOJIHUKE, ABMKYIIEMCS MOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenna.

NHnykTUBHOCTh.  SIBIEHME  CaMOMHAYKIIHH. ONEeKTpOABWKYIAST  CHJIA
CaMOMHIYKIINH.

DHEpPrusi MarHUTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl,  DJIEKTPOJBUTATEIb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHII,
WHJIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMYA MarHUTHOTO TIOJIS.

B3anmoperictBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue criibl JIOpeHIIa HA HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANEKTPOMArHUTHONM UHIAYKIUU.

[TpaBuiio Jlenna.

3aBUCUMOCTh DJIEKTPOJBIXKYIIEH CHJIBI HHAYKOUU OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO ITOTOKA.

SIBneHne CaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

N3ydyeHrne MarHuTHOIO MoJist KaTyIIKH ¢ TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sABIECHUS 3JIEKTPOMArHUTHOW WHTYKIIHH.

Paznen 5. KoneOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHble KOJ1eOAHUA

Konebarensnas cucrema. CBOOOIHBIE MeXaHWYeCKUE KosieOanus. ["apMoHnyeckue
konebanwms. [lepuon, gactora, ammumryaa u ¢asza koiebanwid. [IpyKUHHBIT MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE rapMOHUYECKMX KoJeOanuii. I[IpeBpaiienue
SHEPTUU TIPU TAPMOHUIECKUX KOJICOAHUSIX.

KonebarenpHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIE€OaHUs B U€aTbHOM
KOJIe0aTEeIbHOM KOHTYpE. AHAJIOTUSI MEXIY MEXaHUYECKUMU M JJIEKTPOMArHUTHBIMU
konebanusamu. Popmyna TomcoHa. 3aKOH COXPAHEHUSI SHEPrUU B HJICATIBHOM
KoJieOaTeIbHOM KOHTYPE.



[IpencraBieHne o 3aTyXxamMMX KojeOaHUsAX. BbIHYXJIEHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMarHUTHBIE KOIeOaHUs.

Ilepemennslii TOK. CUHYCOUITABHBIA ITEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUSL.

Tpancdopmatop. IlpousBoacTtBo, mnepenaya W MOTpPeOJEHUE DIEKTPUUYECKON
DHEPruM. OKOJOTMYECKHE PHUCKM NP IPOU3BOACTBE dJeKTpodHepruu. Kymnprypa
HCIIOJIB30BAHUS DJIEKTPOIHEPIUH B IIOBCEHEBHOM KU3HU.

TexHuyecKkne yCTpoMCTBAa U NPAKTUYECKOE NMPUMEHEHUE: IIEKTPUYECKUN 3BOHOK,
reHepaTop IIEPEMEHHOI0 TOKA, JIMHUU dJIEKTpOoIepeaay.
Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTeNbHOW  CHUCTEMbl  (MPYKUHHBIA — WJIU
MaTEMaTUYECKUN MASITHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBONCTB BRIHYXACHHBIX KOJIEOAHUM.

HaGmonenue pe3onanca.

CB0OOHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUSI.

OcuumiorpaMMbl — (3aBUCUMOCTH  CUJIBI  TOKAa W HAIpPSOKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pesonanc mnpu  MociaegoBaTEIbHOM — COCIMHEHUM — PE3UCTOpa,  KaTyLIKU
UHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens JIMHUM DIIEKTpoIepeaadH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH IIEPHO/Ia MajbIX KOJeOaHU Ipy3a Ha HUTU OT JUIMHBI
HUTHU U MaccChl Ipy3a.

HccenenoBanne NEpEMEHHOIO TOKA B LIENU U3 ITOCJIEN0BATEIBHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNIHbLE B0IHbL

MexaHnnueckue BOJIHBL, yclIOBHS  pacnpoctpaHeHus. llepuon. CkopocThb
pacnpocTpaHeHHs U JJIMHA BOIHBL. [lonepednsie u mpooibHbIe BOHBL. HTephepeHius
U audpakiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. YCJIOBUS M3JIyYEHHS] BJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B smektpomarnutHOi BosiHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HUEe, MpeIoMJIEHUEe, MoJsipu3anus, AuQpakius,
uaTepdepennus. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[Ilkana SJIEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE SIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIeBUIeHU. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpoWCTBA W  MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, VYIJIbTPAa3BYKOBasi JMArHOCTUKA B TEXHUKE MW MEIUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.
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Jlemoncmpayuu

OO0pa3oBaHue U pacCIPOCTPAHEHHUE MTONEPEUHBIX U TPOJOJIBbHBIX BOJIH.

Koneobmromeecs Teno Kak MCTOYHUK 3BYKa.

HaGmionenue oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue uurepdepeHiuu 1 1uppakiinu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YaCTOTOM
KOJIeOaHUI.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MPETOMIICHHE,
noJisipu3anus, nudpakius, uaTepPepeHus.

Tema 3. Onmuka

I'eomeTrpuueckas onrrka. [IpaMonuHENHOE pacIpOCTPAaHEHUE CBETA B OJHOPOIHOM
cpene. JIyu ceera. ToueuHbIl HCTOYHUK CBETA.

Otpaxkenue cBeta. 3akoOHBI OTpaxeHusi cBera. llocTpoeHune uU300paKEHUIB
IJIOCKOM 3€pKaje.

[IpenomiieHne cBeta. 3aKOHBI TPEJIOMJICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiienusi. [lonmHoe BHyTpeHHee oTpaxkenue. lIpenenbHbIE  yrom MOJHOTO
BHYTPEHHET'O OTPaKEHUSI.

Hucnepcust ceeta. CioxHbINH cocTaB 6enoro ceeta. LIBer.

Cobuparomue u paccenBaronue JuH3bl. ToHkas nuH3a. DokycHoe paccrosiHue U
onTUYeCKass Ccuia TOHKOW JuH3bL. [locTpoeHue wu3z00pakeHHit B coOUparolmuX U
paccenBarolux JuH3aX. PopMyiia TOHKOW JIMH3BL. Y BEIMUYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. Untepdepenmus csera. KorepeHTHbIE MCTOYHUKU. Y CIOBUSA
HAOJIIOICHUSI MAKCUMYMOB U MHUHHMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUHUKOB.

HNudpakmus ceta. JudpakiuonHas pemérka. YCIOBHE HAOIIOICHHS TIIABHBIX
MaKCHUMYMOB TIPH MaJIEHUA MOHOXPOMATHYECKOTO CBeTa Ha JU(GPAKIMOHHYIO PEHIETKY.

[Tonspuszauus ceera.

Texuudeckue ycTpoiicTBa U MPAKTHYECKOE MPUMEHEHHE: OUKH, JIyma, oToanmnapar,
MIPOEKITMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOT, BOJOKOHHAS ONTHKA, TU(PPAKIIMOHHAS
peleTKa, moJsApons.

Jlemoncmpayuu

[IpsMonuHeliHOE  pacopoCTpaHEHHE, OTpPaXXEHHWE U  MPEJOMIICHHE CBETa.
OnTudeckue TpuOopsHI.

[lonHoe BHYTpeHHEE oTpaxkeHue. Mojenb CBETOBOIA.

HccnenoBanne cBOWCTB M300payKeHUIA B TUH3AX.

Moaenun MUKpOCKoOMa, TeJIECKOMa.

Habnronenue natepdepeHImu cBeTa.

HabGmtonenue nudpaxuuu ceta.

Habmronenue nucnepcuu cBeTa.
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[lony4yeHune criekTpa ¢ HOMOIIBIO TPU3MBL.
[lony4yenue crnekTpa ¢ HOMOLIbI0 JU(PAKLIMOHHON PEIIETKH.
Habmronenue noisipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3mepenue nmokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB U300paKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIHAIBLHOI TEOPUHM OTHOCUTEIBLHOCTH

['paHullbl TPUMEHMMOCTH KJIaCCHMUECKOW MexaHukH. llocTymarel cnenuaabHOM
TEOPUU OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTh MOJAYJS CKOPOCTHM CBE€Ta B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJIeHMe BpPEMEHU M COKpaIlleHHE
JUTMHBI.

DHeprusi U UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SHEPTHUEH U UMITYJIbCOM PEJIATUBUCTCKOM YaCTHUIBI. DHEPIHsI TOKOSI.

Pa3nen 7. KBantoBasi pusznka
Tema 1. Dnemenmul K6aHMoGO ONMUKU

®doronnl. Popmyna [lnanka cBsA3M 3HEpPruu (POTOHA C €ro YaCTOTOW. DHEPrUs W
UMITYJIbC (DOTOHA.

OtkpeiTie u wucciaegoBanue ¢otoddpdexkra. OmpiTel A.I. CroneroBa. 3akoHBI
dotoaddexra. YpaBHenue OunmTeriHa 11 pororddekra. «KpacHas rpaHuian
doTorddexra.

JlaBnenue cBeta. OnbiTel [1.H. JIeOGenena.

XHUMHYECKOE NeHCTBUE CBETA.

TexHuueckne ycTpoWcTBa M TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
¢dboTomaTunK, CoJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanue 3ak0HOB BHEMTHETO GoTodhPexTa.

Ceeroguon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombeitel Pesepdopma mo paccessHUIO O-4aCTHIL.
[Inanerapuas mozaens aroMma. [loctynatel bopa. M3nyuenue u normiouienre GOTOHOB MPU
repexo/ie aToMa ¢ OJJHOrO YpOBHS SHEpPruu Ha Apyroil. Buasl ciektpoB. CriekTp ypoBHEH
SHEpPryUU aToMa BOJIOPOAA.

BonnoBeie cBoiictBa uvactunl. Bomubel nge bpoins. KopmyckysisipHO-BOJIHOBOM
Ty aJvi3M.

CnoHTaHHOE U BBIHYKJICHHOE U3IIyYEHHE.

TexHnyeckne yCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHUE: CIEKTPaJbHbIA aHAJU3
(CIeKTpOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenune JIMHBI BOJHBI Ja3epa.
HaGmronenne nuHelyaTbIx CIIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi
HaGmtonenue nuHeiyaToro CrexkTpa.

Tema 3. Amommnoe a0po

OKCIEpUMEHTBI,  JTOKA3bIBAIOIIME CJIOXKHOCTh CTpoeHus sapa. OTKpbiTHe
paanoaktuBHOCTH. OmnbITl Pesepdopaa mo ompeneneHuio coctaBa paguoaKTUBHOIO
nuznyuenus. CBoiicTBa anbda-, 6eta-, ramma-u3inydeHus. Bnusinue paanoakTUBHOCTH Ha
YKVBbIE OPTraHU3MBI.

OtkpeiTe mnpoTOHa W HeWTpoHa. Hykionnas w™opgens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tomnsbl.

Anbda-pacnian. DIEeKTPOHHBIA M MO3UTPOHHBIN Oera-pacnan. ['amma-uzinydyeHue.
3aKOH paIMOaKTUBHOIO pacraja.

DHeprust CBs3M HYKJIOHOB B sifipe. SAaepubie cuiibl. Jlegext macch sapa.

SAnepHble peakuuu. JleneHrue U CUHTES s1Iep.

Anepnsiii peakrop. Tepmosiaepusiii cuuTe3. [IpoOaeMbl U EPCHIEKTUBHI SIEPHOM
SHEPIreTUKU. DKOJOTUYECKUE ACTIEKTHI IAEPHON IHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metonpl  HAOMIOAEHHMS M PETUCTpAlldd  JJIEMEHTApHBIX  YacCTHII.

dyHaaMeHTaIbHbIe B3auMOAeUCTBUS. ENUMHCTBO u3nuecKoil KapTUHBI MUPA.

TexHuueckne yCTpOWCTBA U TNPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa
Buibcona, siaepHbIid peakTop, aToMHast 6omoa.
Jlemoncmpayuu

Cu€TynK MOHU3UPYIOLINUX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

HccnenoBanne TpekoB YacTil (10 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM M ACTPOPUZUKHI

Otanbl pa3BUTUS acTpoHOMUM. [IpuKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, SpKue 3BE3/IBI, ITIAHETHI, UX BHIMMOE JIBI)KCHHE.

CoJiHEUHAs cucTeMa.

Connne. ConHevHasi akTUBHOCTb. McTounuk sHeprun CosiHIa U 3BE31T. 3BE3BI, UX
OCHOBHBIC XapaKTepUCTUKH. J[narpaMma «CIeKTpaTbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
TJIAaBHOM ITOCJIEIOBATEIbHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTEY JIIS 3BE3]1 TJIaBHOM
nocjeoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBIE MPECTABICHUSIO
MPOUCXOXKACHUM U ABOJIOIMKA COTHIIA U 3BE3/1. DTarbl )KU3HH 3BE3I.

Mueunsiii [lyTe — Hama [Nanaktuka. [lonoxkenue u neuxenue CosiHna B ['amakTuke.
Turnbl ranakTuk. PaguoranakTuku U kBa3apbl. YEpHBIE IBIPHI B SApax rajakTHK.
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Bcenennas. Pacmnpenne Bceenennoil. 3akon Xa0606ma. Pazberanue rajaakTuk.
Teopus boibiioro B3peiBa. PEIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.
Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M IS OTIpEICICHUS MOJI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE cO3Be3Us1 CEBEPHOTO MOIYIIAPHS U IPKHUE 3BE3BI.

HaGmonenus B Teneckon JIynsl, mianet, Mneunoro Ilytu.

Oo6o0maromee NOBTOpPeHNe

Ponb (u3uKu U acTpOHOMHUU B SKOHOMUYECKON, TEXHOJIOTMYECKON, COLIUMATILHON U
ATUYECKON cdepax NeATeTbHOCTH YeJOBEeKa, poJib U MECTO (U3UMKU M aCTPOHOMHUHU
B COBPEMEHHOHN Hay4YHOW KapTHHE MHUpa, Pojb (PU3ndyeckoil Teopuur B GOpMUPOBAHUU
Npe/ICTaBIeHUN 0 (PU3NUECKOW KapTHHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHUpPaB
o011eM psily COBPEMEHHBIX €CTeCTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHble CBA3U

Nzyuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kimacce ocyliecTBisieTcst ¢ y4éTom
COJIepKaTeNIbHBIX MEKIPEIMETHBIX CBS3EH C KypcaMH MaTeéMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nousmusi, CBS3aHHBIE C W3YyYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SBJICHUE, HAYUYHBIA (pakT, TMroTre3a, (pu3nyeckas BEJIMUMHA, 3aKOH, TEOPHS,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBAaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUUYECKHE (YHKIIHH:
CHHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO,
BEKTOPhl M WX IPOEKIMH Ha OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB, IMPOU3BOIHBIC
AJIEMEHTapHBIX (YHKIIMH, TPU3HAKU MOJ00US TPEYrOJIbLHUKOB, OMNPEICIICHHE TUIOMAIN
IJIOCKUX GUTYp U 00bEMA Te.

buonoeus: snexrpuyeckue sIBJICHUS B )KMBOW MPUPOJE, KojieOaTeIbHbIC TBHKCHUS
B JKMBOW TPHUPOJIC, ONTHYECKUE SIBIICHUA B JKUBOW MPHUPOJE, ICHCTBUE paavalllii Ha
YKVBBIE OpPTraHU3MBI.

Xumus: CTpO€HHE aTOMOB M MOJICKYJ, KPUCTAUNIMYECKAsT CTPYKTypa TBEPABIX Tel,
MEXaHHU3MbI 00pa30BaHUs KPUCTALTHYSCKON PEIIETKH, CIICKTPAIbHBIN aHAIH3.

leoepaghusi: MarHWTHBIC TIONIOCA 3€MIIH, 3aJI)KW MArHUTHBIX Pyh, (HOTOChEMKA
3€MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICCHUN.

Texnonoeus:  NMHUM  DJIEKTpONEpENady, TEHEpaTop  IMEPEMEHHOIO0  TOKa,
3JIEKTPOJIBUTATENb, MHAYKIIMOHHAS T1€Yb, pajap, paauonpruéMHUK, TeJIEBU30p, aHTEHHA,
tenedoH, CBU-nedyb, NPOCKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJHCYHAs
Oatapes.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHOoro mpeamera «®Pus3uka» Ha YpPOBHE CPEAHETO OOIIETO
oOpazoBanusi (0a30BbI ypOBEHB) JIOHKHO OOECHEYUTh JOCTHKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHUS ydeOHOro mnpeamera «Duszukay TOIKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, pacCHIUpPEHUE KU3HEHHOTO ONbITa M OIbITA
NEATEIBHOCTA B TMPOLECCE pealv3allu OCHOBHBIX HAIpaBICHUNA BOCIUTATEIbHOU
NEATEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUSI:

CcOPMUPOBAHHOCTH TPAKIAHCKON TO3ZUIMH OOYUarOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIEeCTRa;

NPUHATHEC  TPAJUIMOHHBIX  OOINEYETOBCUSCKMX  TYMAaHHCTHYECKHX |
JIEMOKpaTHYECKUX [ICHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIHOCTh B HMHTEpPEcax TIpa)IaHCKOTO
00IecTBa, Y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHU3alluH;

YMEHHE B3aUMOJCUCTBOBATh C COIMATBHBIMU WHCTHUTYTAMH B COOTBETCTBUU C UX
(QYHKIHMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHHTAPHOW M BOJIOHTEPCKON CATCILHOCTH;

2) IATPHOTUYECKOTO BOCITUTAHMS
c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTU3MA,
LICHHOCTHOE OTHOLICHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHMKECHUSIM
POCCHIMCKUX YUEHBIX B 007aCTH (DUBHKHU U TEXHUKE,

3) IyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS, STHUYSCKOTO TTOBEICHNS,

CIIOCOOHOCTh OIIGHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U IIEHHOCTH, B TOM YHCJIC B
NESATENbHOCTA YUYEHOTO;

OCO3HaHHUE JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;

4) 3cTeTHYEeCKOr0 BOCTIUTAHMS:
ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKOU HAYKE;
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5) TpyA0BOr0 BOCIIUTAHMS:

MHTEPEC K pa3audyHbIM cepaM MmpodecCHOHaIbHON NEATETbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (PU3UKON M TEXHUKOH, YMEHHE COBEPILATH OCO3HAHHBIA BBIOOp Oyayien
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 001acTH (HPU3UKU
Ha TPOTSDKEHUU BCEH JKU3HH,

6) IKOJIOrHY€CKOr0 BOCIIMTAHUS :

c(hOpMUPOBAHHOCTh IKOJIOTHYECKOHN KYJIBTYPhl, 0CO3HAHUE II100aIbHOT'O XapaKTepa
AKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUUA B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJed YCTOMYMBOTIO Pa3BUTHUS YEJIOBEUECTBA;

Pacmupenue ombiTa AESTEIBHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAaHUH 110 QU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMUSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HUECKON HAYKH;

OCO3HAaHHE LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUYEHUS
(U3UKU  OCYWIECTBIATh  NPOEKTHYD U HCCJIENOBATENbCKYIO  JI€ATEIbHOCTh
UHAVBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUSA
ba3oBble Jiornyeckue 1eicTBuU:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OIIPCACIIATD LHCIU ACATCIbHOCTH, 3a1aBATh ITAPAMCTPBI U KPUTCPUHU UX JOCTHUIKCHHA,

BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PHU3HMUECKUX
ABJICHUAX,

pa3pabaTpiBaTh IIJIaH pEIIEHUS MPOOJEMBbI € YYETOM aHaIM3a HWMEIONUXCS
MaTepHaIbHbIX U HEMATEPUAILHBIX PECYPCOB;

BHOCHTBb KOPPCKTHUBLI B JACATCIIbHOCTh, OOCHHNBATL COOTBCTCTBUC PC3YJILTATOB
OeJIsiM, OLICHUBATL PHUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTHU,

KOOPJAMHUPOBATh U BBINOJIHATH PA0OTy B YCIOBUSIX PEANbHOTO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUC IIPHU PCIICHUH )KU3HCHHBIX HpO6J’I€M.

ba3oBble uccienoBaTelbCKue JeiiCTBUS.

BIIaJICTh HAYYHOWM TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATUSIMU M METOJaMHU
bu3nUYecKol HayKH;

BJIaJICTh HAaBBIKAMH Y4YEOHO-HCCIIEIOBATEILCKON W TMPOEKTHOU JI€ATEIBHOCTH
B o0sacth (PU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
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METOJIOB PEIICHUS 3a7a4 (PU3HUECKOr0 COACPKAHUS, IPUMEHEHUIO PA3IMYHBIX METOJIOB
MO3HAHUS;

BJIAJE€Th BUJAMHU JCATENBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpEeTalny, NpeoOpa3oBaHuI0 U MPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX CUTYyalUsX,
B TOM UYHCJI€ IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JACTH (PU3HKHY;

BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBA3U U AKTYaJW3UpPOBATh 3a7a4y, BbIABUTATh
TUNoTe3y €€ pelieHus, HAXOUTh apTYMEHTHI JJIs I0Ka3aTelIbCTBA CBOMX YTBEPXKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH TOJYYEHHBIE B XOJE DPEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHUUECKH
OLICHMBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U  (GOPMYJIMpPOBAaTh COOCTBEHHbIE 3a7aud B  00pa3oBaTelIbHOU
JEeSTEIBHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TNEPEHOCUTh 3HaHUs 10 (U3MKEe B  TNPAKTUYECKYI0  00JIacTh
KU3ZHEJEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPE/JIaraTb OpUruHAIbHBIC TTOIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, I0MyCKAIOI1e albTePHATUBHBIE PEIICHUS.

Pab6ora ¢ nnpopmanmeii:

BIAJIETh HaBBIKAMH TONY4YeHHs HHpopMarmu (QHU3UIECKOro  CoJepiKaHUs
U3 HMCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIICCTBISATH TIOWCK, AaHaJW3,
CHUCTEMAaTH3allMI0 W HHTEPIpPETANi0 HWHPOPMAIMK pPAa3IMYHBIX BHIOB H (OpM
IpeICTaBIICHUS;

OILIEHWBATH JIOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJIh30BaTh CPEACTBA WHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH
B pCHNICHHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX ¥  OpPTaHHM3AIlMOHHBIX 33134
c coOmoaeHueM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH OCE30MAaCHOCTH, THUTHEHBI,
pecypcocOepeKeHHsI, TPaBOBBIX M OSTUYECKHMX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCThI (DU3UYECKOTO COJIEPKaHUS B Pa3NMYHBIX (opMarax ¢ y4EToM
Ha3HAueHUs HMHQPOpPMAIMM U LEJIEBON ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMmy
MPE/ICTABICHUS U BU3YyaIU3aIUH.

KomMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3KUKHU M BO BHE-YPOUHOU JCSATEIBHOCTH;
pacrno3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYyaIlui U CMSATYaTh KOH(DIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;
MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHOM Y MHWBHUAYaJIbHON PabOTHI;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUM C YUYETOM OOIIMX UHTEPECOB,
Y BO3MOXHOCTEMN KaXKJA0r0 WIeHa KOJIJIEKTUBA;
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NPUHUMATH LIEJIM COBMECTHOU AEATEIBHOCTU, OPTAaHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBUS T10 €€ NOCTMKEHHUIO: COCTABIIATH IUIAH JAECUCTBUM, PACIIPEAEIATD POJIM C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIaJa M KaXXJOTO Y4YaCTHHMKA KOMAaHIbI B OOLIUN
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb  HOBBIE  IPOEKTHI, OLEHWBATh MJIEU C T[IO3ULUUA  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNUMOCTH;

OCYIIECTBIIATH MMO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUSX,
MPOSIBJISITh TBOPUYECTBO U BOOOPAKEHUE, ObITh HMHUIIUATHUBHBIM.

PeryiasiTuBHble yHHBepCAJbHbIe y4eOHbIE JTeHCTBUS
Camoopranusanus:

CaMOCTOSTEIBLHO OCYIIECTBISATh MO3HABATEIbHYIO ACSTEIILHOCTD B 00J1acTU (PU3UKU
U ACTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTaBJISATh IUIAH PEIICHUS PAcCUE€THBIX U KAYECTBEHHBIX 3ajady,
IJIaH BBITIOJIHEHUSI TPAKTUYECKOW paboThl C y4€TOM HMMEIOIMIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPETIOYTCHU;

JaBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

pacHIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MPEATIOYTEHUH;

JIeaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHUPOBATH €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;,

CIoCcOOCTBOBaTh (POPMHUPOBAHHUIO U MPOSBICHUIO 3PYAUIIMU B 00JacTU (DU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOIUOHAIBHbIN HHTEJLJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYallMsiM, BHOCHTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEISM;

BJIIAJICTh HABBIKAMU MTO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMII;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JUIsl OIEHKU CUTYalluH, BHIOOpa BEPHOTO
peuieHus;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEUICHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IPU aHAIU3E PE3yIbTAaTOB AESITEIbHOCTH;

MIPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU aHAIU3E PE3yJIbTaTOB AESTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OUIMOKH.

B mnpouecce AOCTHKEHHMS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOrpPamMMBbI
nmo Qusmke IS YpPOBHA CpeaHEro oOmero ooOpa3oBaHUS Yy OOYYarOIIUXCS
COBEPIIEHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, MpEANOoJIararnii
c(hOpMUPOBAHHOCTb:
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CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJIECHUS Pa3BUTHS COOCTBEHHOM 3MOLIMOHAIBHOU cepbl, OBITH
YBEpPEHHBIM B CceO€;

CaMOpETYJIUPOBAHMS, BKIIOYAIOIIETO CAaMOKOHTpPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEJICHHE, CIIOCOOHOCTh aJaTUPOBATHCS K IMOLIMOHATIbHBIM
MU3MEHEHUSIM U IPOSBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIOYAIOIIEH CTpEMJIEHHE K JAOCTHKEHHUIO UEeNH U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHUE JI€MCTBOBATb, HCXOJs U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIIBHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUHN OOIIEHMSI, CIIOCOOHOCTh K COYYBCTBHUIO U
COTEPEKUBAHUIO;

COLIMAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATH OTHOILIECHUSIC
JIPYTUMH JIIOAbMH, 3200TUTHCS, MPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kjaacce mpeaMeTHbIE pe3ysibTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4yHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH W
TE€XHOJIOTHH, B MPAKTUYECKON I€ATETbHOCTH JIIOJIEH;

YUUTHIBAaTh  TPaHUIBl MPUMEHEHUS  W3YUYEHHBIX  (DU3MUECKUX  MOJEJeH:
MarepuajgbHas TOYKa, WHEpIHaTbHAs CHCTeMa OTCYETa, abCOJIOTHO TBEPAOE TeJo,
UJICATbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEM M TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUYECKUI 3apsi MPU pellieHnH PU3HIECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKUE SBJIECHUS (TPOIECChI) U OOBSACHATH HUX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJEKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHUSI BEIIECTBa W
AJIEKTPOJUHAMUKUA: PABHOMEPHOE U PABHOYCKOPEHHOE TMPAMOJMHENHOE JBH)XEHUE,
CBOOOJIHOC TaJICHUE TeJ, ABMIKEHHUE IO OKPY>KHOCTH, WHEPIUS, B3aMMOJICHCTBHUE TE,
muddy3us, OpOyHOBCKOE JIBI)KCHHE, CTPOCHHE JKUJIKOCTEH M TBEPMBIX TEJ, N3MCHEHHE
o0béMa Ten TpW HarpeBaHWM (OXJIaXKICHWH), TEIJIOBOC paBHOBECHE, HCIIApCHHE,
KOHJICHCALIUS, TIJIABJIEHHUE, KPUCTAIUIM3allUsl, KUTICHUE, BIAXXHOCTh BO31yXa, IOBBIIICHUE
JIaBJICHUS Ta3a MPU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEXIY NapameTpamMu
COCTOSIHUSI Ta3a B U30MPOIECCaX, AJIECKTPU3ALUS TE, B3AMMOJICHCTBUE 3aPsII0B;

OMHUCHIBATh MEXAaHUYECKOE JBWKEHHE, UCIOAb3ysS (U3UYECKUE BEIUYHHBI:
KOOpJIMHATa, MyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC
Tena, KWHETHUYECKash DSHEPrus, IOTCHIMAlbHAs DJHEPrus, MexXaHudyeckas padorta,
MEXaHUYeCKass MOITHOCTD; MPH OMUCAHWH MPABUIBHO TPAKTOBATh (YU3UUYECKUM CMBICI
WCTOJIb3YEMBIX BEJIMYMH, HX O0O03HAUYCHUS W CAWHUIIBI, HaXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMH BeJIMUYUHAMU,

19



OTMCHIBATh U3YUYCHHBIC TETJIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SIBICHUS, UCTIOIB3Ys
¢u3nyeckre BEeTUYHHBI: JTaBJICHHUE Ta3a, TEMIepaTypa, CPEAHssI KHHETHYeCKasi SHEPTUs
Xa0TUYECKOTO  JABWXKEHHMS MOJIEKYJ, CpEAHEKBaJgpaTHYHas CKOPOCTb MOJEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHSS 3HEPrus, padoTa rasza, Kod(QQPUUIUEHT MOJIE3HOTO
JCHCTBUS TEIJIOBOTO ABUTATENs; MPU OMHUCAHWU MPAaBUIBHO TPAKTOBATH (PU3MUECKUIA
CMBICT WCHOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHHS M CAMHUIIBI, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIONINE TaHHYIO (PU3UYECKYIO BEIUUUHY C IPYTUMH BEIMUNHAM;

OMKCHIBATh HM3YYECHHbIE 3JIEKTPUUYECKHUE CBOWCTBA BEIIECTBA W AJIEKTPUUYECKHUE
ABJIEHUS (MPOLECCHI), MCMHOJB3Ysd (U3MUYECKUE BEJIMYMHBI: BJICKTPUUYECKUN 3apsij,
AIEKTPUUECKOE T0JIe, HAMPsHKEHHOCTD MOJs, MOTEHLHUAJ, Pa3HOCTh MOTEHIHUAJIOB; IPU
ONMCAaHUM TPABUIBHO TPAKTOBAaTh (M3MUYECKUN CMBICT HMCIONB3YyEeMbIX BEJIMUYUH, UX
0003HAYCHHUS U €IMHUIIBI; YKAa3bIBaTh (POPMYJIIBI, CBSI3bIBAIOIINE JaHHYIO (DU3HYECKYIO
BEJIMYUHY C IPYTUMH BEIIMYNHAMY,

aHANIM3UPOBATH (PU3UYECKUE MTPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3HUUECKHUE 3aKOHBI
U TPUHIUIBL: 3aK0H BcemupHoro tsrotenus, |, |l u Ill 3axkonsr HerloToHa, 3akon
COXpaHEHHUS] MEXaHWYEeCKOW OSHEpPrud, 3aKOH COXPAHCHHUS UMIYJIbCa, MPHHIIUI
CYNEPTIO3UIIUKA CHJI, TPHHIUII PABHONPABUS WHEPIHAIBHBIX CHUCTEM OTCYETa,
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOEHHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEell KHHETHMYECKOM SHEpruu TEIUIOBOIO JBMKEHUS MOJIEKYJ C aOCOJIIOTHOU
TEeMIepaTypoi, MEepPBbIil 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiaa, 3akoH KysoHa, mpu 3ToM pas3nuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCJIOBHUS (TpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLHUIBI JEUCTBUS MAalIUH, NMPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HMX O€30MAaCHOI0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJIHATD YKCHEPUMEHTHI MO0 UCCIIETOBAHUIO (PU3MUECKUX SIBIIEHUH U MPOLECCOB
C HUCHOJb30BAaHUEM INPSAMBIX, U KOCBEHHBIX WM3MEpPEHUH, IpU 3TOM (OPMYIHUPOBATH
npoOjeMy/3agady W THUIIOTE3y YYEeOHOTO OKCIEpPUMEHTa, CcoOHUpaTh YCTAHOBKY
U3 IPEJI0AKEHHOT0 000pyI0BaHUs, IPOBOUTH OMBIT U (HOPMYIHPOBATH BHIBOBI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHbIE HU3MEPEHUs (PU3NUECKUX BEJIUUMH, TIPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHS M MCIOJIb30BaTh HM3BECTHBIE METObI
OLIEHKH ITOIPEITHOCTEN U3MEPEHNUI;

HCCJIEIOBATh 3aBUCHMOCTH MEXY (PU3MUECKUMH BEIMYMHAMU C UCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHHM, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThHI
MOJTyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHJAE TaOIHIl M IpadUKOB, JIeaaTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIECIOBaHMUS;

co0ro1aTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEAECHUH UCCIIEI0BaHUIN B paMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-HCCIEeN0BATENIbCKON W TMPOEKTHOM JEesATEIbHOCTUC
MCIIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 00OPYIOBAHUS;

pemaTts pacy€THhIC 3a/a4ll C SBHO 33JaHHON (PU3NYECKONW MOJENbI0, MCIIONb3Ys
¢u3nyeckne 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4ll BRIOUPAThH
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(pU3HYECKYIO0 MOJIENb, BBIACIATH (PU3NUECKUE BEIMUMHBI U (POPMYJIIbI, HEOOXOAUMBIE JIs
e€ pelieHusi, TPOBOAUTh Pacy€Thl U OLIEHUBATh PEAIBHOCTH MOJTYYEHHOTO 3HAYECHUS
bu3nYeCcKOl BEIMUUHBIL;

pemarb KayecTBEHHBbIE 3aJauM: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyXJeHHl ¢ Omopodl Ha H3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh MpPHU DPEIICHUH YYEOHBIX 3a/lady COBpPEMEHHble HH(GOPMAIMOHHbBIE
TEXHOJOTUU JJI1 TOUCKA, CTPYKTYPUPOBAHMS, HHTEPHPETALMM M TPEACTaBICHUS
y4eOHOM U HAyYHO-TIONYJSPHON HH(OpMALMH, TOJTYYEHHON U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKH aHATM3UPOBATh MOJy4aeMyt0 HHPOPMAIINIO;

OPUBOJIUTH NMPUMEPHl BKJIAJa POCCHUMCKUX M 3apyOexHBIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, 0OBSICHEHUE MPOLECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TOBCEAHEBHOM KU3HU IS
oOecrieueHusi 0€30MACHOCTU TMpU OOpalleHuu ¢ NpudopaMu M TEXHUYECKHUMU
YCTPOIMCTBAMH, JIi COXPAHEHHsS 3J0POBbS M COOJIIOJCHHS HOPM SKOJOTHYECKOTO
MOBE/ICHUSI B OKPYXKaIOIlel cpesie;

paboTaTh B IpyMIe C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBATh
paboTy TpymIbl, palMOHANBbHO pacHpelesTh OO0S3aHHOCTH U IUIAHUPOBATh
JESITeIbHOCTh B HECTAHIaPTHBIX CUTYallUAX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXKOTOU3
YYaCTHHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOi IPOOIIEMBI.

K xonmy obydenuss B 11 kiacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIMMUXCS YMEHUM

JEMOHCTPUPOBATh Ha TMpUMEpaxX poib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHPA, B pPA3BUTHM COBPEMEHHOMW TEXHUKU U
T€XHOJIOTHM, B TMPAKTHYECKON HEATEIbHOCTU JIIOACH, LEJIOCTHOCTh W E€IHHCTBO
buznuecKoi KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3MUYECKUX MOJENCH: TOYCUHBIN
ANEKTPUUYECKUI 3apsi, JIyd CBETa, TOUCUHbI UCTOUHUK CBETA, sIAEPHAS MOJENb aTOMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO Si/Ipa MpU PEIICHUH PU3NYECKUX 3a]1aY;

pacno3HaBaTh (u3nyeckue SBICHHUS (MPOLECCH) W OOBICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (PM3WKH: JJIEKTPUYECKash MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aUMOJECHCTBUE
MAarHuTOB, 3JEKTPOMAarHWTHas WHAYKIHWS, I€MCTBUE MArHUTHOIO MOJSI HAa MPOBOJHUK
C TOKOM W [JBIXKYLIMWACS 3apsij, DSJEKTPOMArHUTHbIE KoOJIEOAaHHSI U  BOJIHBI,
MPSIMOJIMHEWHOE PaclpOCTPAHEHUE CBETA, OTPaKEHUE, MPEeIoMIICHUE, UHTEphEpEeHIIHs,
nudpakus W TOJSIpU3alvs CBETa, AMCHEpPCHUsi cBeTa, (HOTOAIEKTpUYecKuilt 3Ppdext
(boToadhdekT), cBETOBOE MaBlICHHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aromMa
BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb;
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ONKCHIBATh HM3YYEHHbIE CBOMCTBAa BeElIeCTBA (AJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHE, JEKTPUUECKYIO0 MPOBOJUMOCTh PA3NMUYHBIX CpPE) U DJIEKTPOMATrHUTHBIE
ABJICHUS (TPOILIECCHI), UCIIONB3YsT (PU3UUECKUE BEIMUYMHBI: DJIEKTPUUECKUNA 3apsij, cuiia
TOKa, OJJIEKTPUYECKOE HAMNpsKEHUE, dJIEKTPUUYECKOE COMPOTUBICHHE, PA3HOCTb
MOTEHIIMAJIOB, JIEKTPOABMKYIIAs CUIIa, paboTa TOKA, MHAYKIUS MarHUTHOTO MOJISA, CHJIA
Awmnepa, cuna JlopeHlla, MHIYKTUBHOCTb KATYIIKH, JHEPrUsl JIIEKTPUUECKOrO0 H
MarHuTHOTO TOJIEH, MEPHOJ U YacTOTa KojaeOaHUil B KoJeOaTeIbHOM KOHTYpE, 3apsij U
CWJIa TOKa B MpPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (OKyCHOE
paccTosiHME W ONTUYECKas CHJia JIMH3bL, NpPU OINHUCAHWU MPABWIBHO TPAKTOBAThH
(U3MYECKHUI CMBICH UCTIONIB3YEMBIX BETUYMH, UX 0003HAYEHUS U €IUHUIIbI, YKa3bIBaTh
(opMyIIbl, CBA3BIBAIONIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAMU;

ONKCHIBATh W3yYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, UCTIOIb3Ys (PU3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4aCTOTa CBETA, YJHEPruUs
U UMITYJIbC (POTOHA, MEPUO/ MOTypachaaa, SHEPTUs CBSI3U aTOMHBIX SIJIEP, IPU OMTUCAHUU
NPaBWIBHO TPAKTOBATH (PUBUUYECKUM CMBICI UCIIOJIb3YyEMbIX BEJIMUMH, UX 0003HAYEHUS U
CAVHUIIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMUYUHY
C IPYTMMU BETMYMHAMHU, BBIYUCIISATH 3HAUCHHE (PU3NUECKON BETUUMHBL;

aHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SIBJICHUS, UCTIONIB3Ys (PU3NUECKUE 3aKOHbI
U MPUHLUINBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MAPAJJIEIBHOTO COECIUHEHUS
IPOBOJHUKOB, 3aKoH Jlkoyns—JIeHna, 3aKoH 3JIEKTPOMarHUTHOM WHAYKUWH, 3aKOH
OPSMOJIMHENHOTO PAacHpOCTPAaHEHUS] CBETA, 3aKOHbl OTPAXKEHHSI CBETa, 3aKOHBI
NpeIOMJICHHSI CBETa, ypaBHeHHE OUWHIITEeHHa 11 GoTtorddexTa, 3aKOH COXpaHEHHUS
SHEPIuM, 3aKOH COXPAHEHMs HMMIYJIbCAa, 3aKOH COXPAHEHHUs AJIEKTPUYECKOro 3apsana,
3aKOH COXpaHEHHUs MacCOBOT0 YKciia, ocTynaThl bopa, 3aK0H palMOaKTUBHOTO pacraja,
OpU 3TOM pa3iuvarh CIOBECHYIO (OPMYJIHpPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIp@YKEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpENENATh HAIIPABJICHUE BEKTOpPAa WHIAYKIMM MArHUTHOTO IMOJS IMPOBOJHHUKAC
TOKOM, CHJIbI AmIiepa u cuiibl JIopeHua;

CTPOUTH M OINMUCHIBaTh M300pa)keHHE, CO37aBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBIMOJIHITH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3NUECKHUX SIBJICHUN U MPOLIECCOB
C HUCMOJb30BaHUEM IPSAMBIX, U KOCBEHHBIX W3MEpPEHHUH: MpH 3TOM (OPMYIHUPOBATH
npoOiemy/3ajady W THUNOTE3y YYeOHOTO OKCIIEpUMEHTa, CcOOMpaTh YCTAaHOBKY U3
MPETIOAKEHHOTO 000PYI0BaHUS, MPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOJBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEITUYHH, IIPU ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHS M HCIOJb30BATh HM3BECTHBIE METObI
OLIEHKH MTOIPEITHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKUX BEIUMYMH C HCIOJB30BAHUEM MPSIMBIX
U3MEPEHUI: TpPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DHUKCHUPOBATh PE3YJIbTATHI
MOJIY4YEHHOW 3aBHCHUMOCTH (PU3MYECKUX BEIUYMH B BUJAE TAOJMIl U IpaUKOB, J€JIaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEI0BAHMS;
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co0JIr01aTh MpaBuiIa 6€30MacCHOI0 TPy ia MPU MPOBEACHUN UCCIEOBAHUM B paMKax
y4eOHOr0 AKCIEPUMEHTa, Y4EOHO-HCCIIENOBATEILCKOM U MPOEKTHON AEsATEIbHOCTHUC
HCIIOIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYAOBAHUS;

pemaTth pacuy€THBIC 3aJa4d C SIBHO 3aJlaHHOM (PU3MUYECKON MOJEINbIO, UCIOIb3YS
dbu3udeckue 3aKOHbI M MPUHIUIIBI, Ha OCHOBE aHajdu3a YCIOBHS 3aJaud BbIOMPATH
(bU3UYECKYI0 MOJIENb, BBIACISITh (PU3UUECKUE BEIMUMUHBI U (POPMYJIIbI, HEOOXOIUMBIE TS
e€ pelleHusi, MMPOBOJAUTH PACUEThl U OLICHUBATH PEATbHOCThH MOJYYEHHOTO 3HAYCHMUS
(br3uYeCKON BEIMUUHBL;

pelath KadeCTBEHHBIC 3aJlayd: BBICTPAUBATH JIOTUMYECKU HEMPOTHBOPECUHUBYIO
IEMOYKY PACCyXIACHUW C OINMOpPOM Ha U3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzndeckue sIBJICHUS,

UCIIOJIB30BaTh MPHU pEIIeHUHU Y4eOHBIX 3ajJa4 COBpPeMEHHble HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETANMH UM TIPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISPHON MH(GOpPMAIUH, TTOJIYYCHHOW U3 pa3InYHbIX HCTOYHUKOB,
KPUTHUUYECKHU aHAJTU3UPOBATH MOTy4aeMyto HHGOPMAIIUIO;

OOBSICHATh MPUHITUIIBI JACHCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMNCTB,
pasznuyaTh yCIOBUSI X O€30MaCHOTO MCIOJIH30BaHMS B TTIOBCEIHEBHOM KU3HU,

NPUBOAUTL MPUMEPHl BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB
B Pa3BUTHE HAYKH, B OOBICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS MO (U3MKE B IMOBCEIHEBHOM >KU3HU JJIS
obecrieueHus: O€30MACHOCTH TpH oOOpalleHnH ¢ npubopaMd U TEXHUYECKUMU
YCTPOUCTBAMHU, JUISI COXPAHEHHUS 3J0POBbS MU COONIOJAEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOIIEH cpese;

paboTaTh B TPYNIIE C BHIOJHEHUEM PA3IMYHBIX COIUAIILHBIX POJICH, TUTAHUPOBATH
paboTy TIpymmbl, palMOHAIBHO paclpeneisaTh OO0S3aHHOCTH U  IJIAHUPOBATH
NEATEeIILHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJCKBAaTHO OICGHMBATh BKJIQJ Ka)KOTOHW3
YY4aCTHUKOB IPYMIIBI B PEIICHUE paccMaTPUBAEMON MPOOJIEMBI.
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TEMATHUYECKOE INIAHUPOBAHMUE!

10 KJIACC
HaumenoBanue
No KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TeEM [IporpammHoe conepxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. ®u3nka u MeTOIbI HAYYHOT O TO3HAHUS

1.1 | ®usuka u MeTOIBI 2 ®du3uka — HayKa O MPUPOJIE.
HAyYHOTO TTO3HAHUS Hayunbie MmeTo1p1 TO3HAHUS
OKPYXaIOIIEro MUpa.

Ponb skcniepumenTa u Teopun

B IIPOLIECCE MO3HAHUS PUPOJIBI.
DKCNEepUMEHT B (PU3HUKE.
MopenupoBaHue GU3NYECKUX
ABJICHUM U mipoueccoB. HayuHbie
runote3bl. Pu3nuecKre 3aKOHbI U
TeOpHH. I'paHULIBI TPUMEHUMOCTH
buzndeckux 3aKkoHOB. [IpuHIHMT
COOTBETCTBHSI.

Ponb u Mmecto dpusnku

B () OpPMHUPOBAHUN COBPEMEHHOMN
Hay4YHOM KapTUHBI MUPA,

B IIPAKTHYECKOMN JIEATEIIbHOCTH JIFOJIEH

M3y4yeHne HayYHBIX (SMITMPUYCCKHUX U
TEOPETUYECKUX ) METOJIOB TIO3HAHUS
OKPYKaIoIIEero Mupa.

OOcCyXaeHUE TPAHMI] MPUMEHUMOCTH
(bu3HUeCKNX 3aKOHOB U TEOPUH.
PaGota B rpymme no noaAroToBKe
KOPOTKHUX COOOIICHUI O POJIU U MECTe
(bU3HMKY B HAYKE U B IPAKTUYECKON
NEeSATEJILHOCTH JIIOIEH.

JleMOHCTpanus aHaIoTOBbIX U

1M (PPOBBIX U3MEPUTEIBHBIX MPUOOPOB,
KOMITBIOTEPHBIX TATYHKOB.

OcBoeHNE OCHOBHBIX TPUEMOB PAOOTHI
¢ Qg poBoit 1aboparopueii mo huznke

Uroro no pazgeny 2
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Pa3gea 2. Mexanuka

2.1

Kunematuka

MexaHU4eCKOE JBUKEHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nBmxkenus. CucreMa oTcuéra.
Tpaekropus.

[Tepemenienne, CKOPOCTh (CpeTHSIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MAaTEPUAIbHONW TOUKH,
WX MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. CrloxeHue
MEPEMEIIECHUMN U CIIOKECHUE
CKOPOCTEH.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE
NPSAMOJIMHENHOE ABUKEHHUE.
I'paduxu 3aBHUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
NepeEMEIECHUS] MaTEPUAIBHOW TOUKU
OT BPEMEHMU.

CBoOoaHOE maieHne. Y CKOpeHue
CBOOOTHOTO Ma/ICHHUS.
KpuBonuHeiHOEe BUKEHUE.
JIBr>KeHrE MaTeprUAIbHON TOYKH
10 OKPY>KHOCTH C IIOCTOSIHHOU T10
MOJTYJIF0 CKOPOCTBIO. YTJIOBas
CKOpOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa n yactora obOpalieHusl.
LleHTpOCTPEMHUTEILHOE YCKOPEHHUE.
TexHnueckue ycTpoucCTBa U

[IpoBeneHne SKCIEPUMEHTA: U3YUCHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LEBIO
ONpEeAEIEHNS] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTSIMU, IPONUJACHHBIMU TEJIOM

3a MOCJIeI0BATEIbHbIC PABHBIC
MIPOMEKYTKH BPEMEHH TPU
PABHOYCKOPEHHOM JIBUYKCHUU

C Ha4aJIbHOM CKOPOCTHIO, PABHOM HYIIIO;
M3y4YEeHUE JIBUXKEHUS IIapuKa B BA3KOU
AKUJIKOCTH; U3YUEHUE JIBUKCHUS TEIa,
OpOIIEHHOT'O TOPU3OHTAIBHO.
OObsicHEeHNE OCHOBHBIX MIPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: COUIOMETP, LIEHbIE U
pEMEHHBIE MEepelaun IBHKECHUS; U
YCJIOBUH X 6€3011acCHOTO
MCII0JIb30BAHUS B TIOBCEITHEBHOM
KA3HU.

Pemenue pacu€THbIX 3a1a4 C IBHO
3aTaHHOM (PU3HUECKON MOJICIIBIO

C UCTIOJIH30BAHNEM OCHOBHBIX (POPMYII
KUHEMAaTUKHU.

[TocTpoenue u ananu3 rpaguKkoB
3aBUCUMOCTEN KMHEMATUYECKHUX
BEJIMYMH OT BPEMEHU

JUISL PABHOMEPHOTO
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IIPaKTUYECKOE IPUMEHEHHE:
CIIUJIOMETP, IBU)KEHUE CHAPSIAOB,
LEITHBIE U PEMEHHBIE NIEPEAAUH

Y PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
JIBHYKEHUS.

PacriozHaBanue pU3NUIECKUX SBICHUN
B y4eOHBIX ONBITAX M OKpYXKaromei
YKU3HH: PABHOMEPHOE H
PaBHOYCKOpPEHHOE MPSIMOJIMHEITHOE
JBM)KCHHE, CBOOOIHOE MAJICHHE Tell,
JIBIYKEHUE TI0 OKPY>KHOCTH.

Onucanne MEXaHHYECKOTO JIBMYKCHUS
C MCTIOJIb30BAaHUEM (PU3HUYECKHUX
BCJIMYMH: KOOpAUHATA, MYTh,
nepeMenieHne, CKOpoCTh, YCKOPEHHE.
PaGora B rpynmnax npu miaHUPOBaHUH,
NIPOBEACHUH U UHTEPIIPETALUN
pe3yabTaTOB ONBITOB M aHATTN3E
JIOTIOJTHUTEIHHBIX NCTOUHUKOB
nH(popMaIHK O TeMe

2.2

JInHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNanmunes. Ilepsbiid 3akoH HeroToOHa.
NuepunanbHbIe CUCTEMBI OTCYETA.
Macca tena. Cuna. [Tpuniun
CyIepno3uiuu cui. Bropoi 3akoH

HproToHa 11 MaTepuaabHOM TOYKHU.

Tperuit 3akon HeroToHa

JUIS. MATEPUATIBHBIX TOYEK.
3aKOH BCEMUPHOTO TSITOTEHHUSI.
Cuna Tsoxectu. [lepBas
KOCMHUYECKask CKOPOCTb.

CpaBHeHHE Macc B3aUMOICHCTBYIOIINX
TeJ.

N3ydenune 3aBUCUMOCTH CHJTbI
YIPYrocTH oT AchopMalliu; CpaBHECHUE
CHUJI TPCHUS MOKOs, KaUeHUS U
CKOJIb)KCHHUS.

OOBsAcCHEHHE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA:
HCCIIeIOBaHNE 3aBUCHMOCTH CHJI
YIOPYTOCTH, BOSHUKAIOIINX B IPYKUHE
1 PE3MHOBOM 00pasIie, OT ux
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Cwia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunsl Tpenus (mokosl,
CKOJIbXKEHUSI, KAUYEHU ).

Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXECHUS U CUJIa
Tpenus nokos. Koagduuuent
TpeHus. Cuna COnpoTUBIICHUS
MIpU JBU>KEHUHU TeJla B )KUIAKOCTU
WJIM Ta3e.

[TocTynaTenpHOE U BpalllaTeIbHOE
JBUKEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIBHO OCH
BpaieHus. [lneuo cuibl. YcemoBus
paBHOBECHS TBEPIOTO TENA.
TexHu4yecknue yCTporucTBa U
IIPAKTUYECKOE IPUMEHECHUE:
MOJIIUITHUKH, IBUKECHUE
VICKYCCTBEHHBIX CIIyTHUKOB

nedopmaiiu; u3ydeHue JBUKECHUS
Opycka Mo HaKJIOHHOM TIOCKOCTH;
MCCIIEIOBAaHUE YCIOBUM paBHOBECUS
TBEPAOIO Teja, UMEIOLIETO OCh
BpAILICHUSL.

OOBbsicHeHHe 0cOOeHHOCTEN
PAaBHOMEPHOT'O U PaBHOYCKOPEHHOIO
MPSMOJIMHEMHOTO JBUXKEHUS,
CBOOOJIHOTO MAJICHUS TEJI, TBIKCHUS
10 OKPYXKHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TATOTEHUSI.

OObsicHEeHNE OCHOBHBIX MMPUHITUTIOB
JEUCTBUS MOAIINITHUKOB U UX
MPAaKTUYECKOTO IPUMEHEHUS.
OObsicHEHUE TBUKEHUST UCKYCCTBEHHBIX
CITyTHUKOB.

Pemrenne pacu€THbIX 3a7a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOJICIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ TMHAMHUKH.

PacnioznaBanue pu3ndecKkux sBICHUN
B YYEOHBIX OMBITAX U OKPYKarolen
JKA3HU: HHEPLUS], B3AUMOJCHUCTBUE TEIL.
AHanu3 GU3NYECKUX MPOoILECCOB U
SABJIEHUN C UCTIOJIb30BAaHUEM 3aKOHOB U
MIPUHILIUIIOB: 3aKOH BCEMUPHOIO
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tarotenus, I, I u III 3akonsr HeroToOHA,
MIPUHLHAI CYIIEPIIO3ULINHN CHUJI, TPUHIMIIL
PaBHOIPABHOCTH UHEPLIMAJIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHEHHUS B
MEXaHUKe

NMnynec MaTepuanbHOW TOUKU
(Tenma), cucTeMbl MaTepUATIBHBIX

TOYCK. HMHy.TIBC CHJIBI U UBMCHCHUC
HUMITYJIbCa TCJIA. 3akoH COXpaHCHUA
HUMITYJIbCA. PeaktuBHOE ABHKCHUC.

Pabora cuiipl. MOIIHOCTE CHIIBL.
Kunernueckas sHeprusg
MaTepUaAIbHOU TOUKHU. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIuMu.

[ToTeHunanbHas SHEPTHS.
[ToTeHunanbHas SHEPrUs yIpyro
neopMUPOBAHHOMN MPY>KUHBI.
[ToTeHunanbHas SHEPrUs Tena
BOJIM3U TOBEPXHOCTH 3E€MJTH.
[loTeHuManbHbBIE U
HEIMOTEHIMabHbIE CUIbL. CBS3b
paboOThl HEMOTEHITUATBHBIX CHIT
C U3MEHEHNEM MEXaHMYECKOU
SHEPTUH CUCTEMBI Te. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOU
DHEPIUMU.

Yupyrue u Heynpyrue

[IpoBeneHne IKCIepUMEHTA: U3YyUEHUE
a0COJIFOTHO HEYIIPYTOro yjapa

C TIOMOIIIBIO ABYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCJICIOBaHUE
CBSI3U PaOOTHI CUJIBI C U3MEHEHUEM
MEXaHWYECKOM HEPTUu Telia

Ha TIpUMEpPe PACTIKEHUS PE3UHOBOTO
KTyTa.

Ornenka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEpEeHU (PU3NIeCKUx
BEJIMYMH.

Pemenue pacu€THbIX 33724 C SBHO
3aTaHHOM (PU3HYECKON MOJICIIBIO

C UCTIOJIH30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYIT TMHAMHUKHU U 3aKOHOB
COXpaHEHHSI.

PelieHne kauecTBEHHBIX 3a7a4

C OIIOPOY HA U3YUYEHHBIE B pa3jese
«MexaHnKay 3aKOHbI, 3aKOHOMEPHOCTH
U (hu3nyecKue SIBJICHUS.

Onucanre MEXaHUYECKOrO IBUKEHUS C
UCII0Ib30BaHUEM (DU3UYECKUX BEITUYUH:
HMITYJIbC TEJla, KHHETUYECKas SHEePTus,
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CTOJIKHOBEHHS.

TexHu4YecKue yCTporucTBa U
IIPAKTUYECKOE IIPUMEHEHNUE:
BOJIOMET, KONED, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTEHIMAIbHAS SHEPTUsl, MEXaHUYEeCKast
paboTa, MEXaHHYECKasi MOIIHOCTb.
AHanu3 pu3zndyeckux NpoueccoB u
SBJICHUH C UCTIOJIb30BAHMUEM 3aKOHA
COXpaHEHUs] MEXaHUYECKON YHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U MIPAKTUYECKOTO
MIPUMEHEHHS TEXHUUECKUX YCTPOUCTB,
TaKUX Kak: BOJAOMET, KONED,
MPY>KUHHBIA MMUCTOJIET.

OOBsiICHEHHE ABUKEHUS PAKET C OMOPO
Ha U3y4YEeHHbIEC (PU3NUECKUE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcrnionp30BaHue Mpu MOATOTOBKE
COOOIIEHH O TPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHM JIJIs
MOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETAUU U PEACTABICHHUS
uH(pOpMAaIH, KPUTHYECKUI aHAIIN3
nosiyqaeMon nHpopmaru

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
VCCIIEIOBAaHNN 3aBUCUMOCTEN
(bu3MYeCKNX BEJIMYMH, POBEpPKa
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyasipaasi pu3nka u TepMOAMHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXEHHUE.
Huddys3usa. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUS YACTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEII[ECTBA

Ha OCHOBE 3TUX MoJelie. Macca u
pa3mepsl MoJieky. KoandyecTBo
BeuectBa. [locrossHHas ABorazapo.
TennoBoe paBHOBECHE.
Temmepatypa u €€ usmepeHue.
[ITxana Temmnepatyp Llenbcus.
Monenb neaasHOIo rasa.
OcHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO rasa.
AOcCoIoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPrUun
TEIUIOBOTO JBH)KECHUS YaCTHUI] rasa.
[IIxanma remnepatyp KenbBuHa.
['a30BbIC 3aKOHBI. Y paBHEHUE
MemnneneeBa—KianeipoHna.

3akoH [lanberoHa. M3ompouecchl

[IpoBenenue s3xkcepuMeHTa:
ONpPEAEICHNE MACChl BO31yXa

B KJIACCHOM KOMHATE HAa OCHOBE
n3MepeHuit 00bEMa KOMHATHI, JABJICHUS
Y TeMIepaTyphl BO3AyXa B HEW;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXTY
rapaMeTpaMu COCTOSHUS Pa3peKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHHI (PU3NUECKUX
BEJINYMH.

OObsicHEeHHE OCHOBHBIX MTPUHITUIIOB
NENUCTBUHN TepMOMeTpa 1 0apoMeTpa
yCIIOBUM WX 0€30MacHOI0
VICIIOJIb30BAHUS B IOBCEIHEBHOU
KU3HU.

Pacno3naBanue pu3M4eCcKuX SBICHUN

B y4eOHBIX OMIBITAX M OKPYXKaIoIei
*u3HU: MU Py3usi, OpOyHOBCKOE
JBUOKEHUE.

OnucaHue TEIUIOBBIX SIBIICHUM

C UCTIOJIb30BAaHUEM (PU3UUECKUX
BEJINYMH: JABJICHUE ra3a, TeMIeparypa,
CpeIHss] KHHETUYECKast YHEPIUs
Xa0TUYECKOTO JIBUKEHHS MOJIEKYIL,
CPEOHEKBAIPATUYHAS CKOPOCTh
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B UJCATBHOM Ta3€ C OCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
I'padpuueckoe npeacrasienue
U30IPOLECCOB: U30TEPMA, U30X0Pa,
uzo0apa.

TexHuueckue ycTpoucTBa U
NPaKTUYECKOE NPUMEHEHUE
TepMOMETp, OapoMeTp

MOJIEKYII.

AHanu3 pu3znyeckux NpoueccoB u
sIBJICHUI ¢ ucnoab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKOU SHEPTUU TEIIOBOTO
JIBIDKCHUST MOJIEKYJI C a0COJTIFOTHOM
TeMIEpaTypoi.

Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3HUECKON MOJICIIbIO

C UCIOJB30BAHUEM OCHOBHBIX
nonoxeunit MKT, 3akoHoB u popmyn
MOJIEKYJISIpHOU (PU3UKH.

Pa6ora B rpynnax npu rnjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pPEe3yJIbTAaTOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HCTOYHUKOB
nH(popMaIHK O TeMe

3.2

OCHOBBI
TEPMOAUHAMUKHU

10

TepMmoauHamMuueckas CuCTema.
BryTpeHnHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CIocoOBI €€ N3MEHEHHUS.
KonngecTBo TemuIoTH U pabdora.
BHyTpeHHss sHEprusi 0OAHOATOMHOIO
HWeaIbHOTO ra3a. Buasl
TEIUIONEPEIaUM: TEIIONPOBOIHOCTb,
KOHBEKIIUA, U3JIyUYCHHUE. Y JIeJIbHAs
TEIJIOEMKOCTh BEIIECTBA.

[IpoBeneHue sKCcIepuMEHTa: U3MEPEHHE
yAEIbHOUN TETIOEMKOCTH BEILIECTBA.
Ornenka aOCOMOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BEJINYUH.

N3yuenne Mojesnei napoBoil TypOUHBI,
JIBUraTesisi BHYyTPEHHETO CrOpaHus,
PEAaKTHUBHOI'O JIBUTATEIISI.

OOBsicHeHHE NPUHIUIIOB ACHCTBUS U
yCJIOBUI 0€3011aCHOI0 UCIIOIb30BAHUS
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KonnuecTBo TENIOTHI

IpH TeTuIonepeaye.

[TonsiTue 06 agnabaTHOM MpoIecce.
[IepBeIil 3aKOH TEPMOAMHAMUKH.
[IprMmeHeHue nepBoro 3akoHa
TEPMOJAMHAMUKH K U30TTPOIIECCAM.
I'paduueckas naTepnpeTanus
paboThI raza.

Brtopoii 3akoH TepMOIUHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPO/IEC.

TennoBsie MamuHbL. [IpuHIHABL
JNEWUCTBUS TEIJIOBBIX MAILIHH.
[IpeoGpazoBanus 3HEprUn

B TEIJIOBBIX MAllIMHAX.
KoaddunmenT mone3Horo neucTrus
TEIUIOBOUW MAIlIWHBI.

Hukn Kapuo u ero xoadduiiueHt
IIOJIE3HOTO JEUCTBUSL.
DKOJIOTUYECKUE TTPOOIIEMBI
TEIJIO3HEPTreTHKHU.

TexHnueckue ycTporucTBa U
MPaKTUYECKOE IPUMEHEHHUE:
JBUTaTENb BHYTPEHHErO CTOPaHMUs,
OBITOBOM XOJIOAUIBHUK,
KOHJIULIMOHEP

B TIOBCETHCBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CTOPaHUs, OBITOBOTO
XOJIOINILHUKA, KOHIUITNOHEDA.
Omnucanue CBOMCTB TN U TETIOBBIX
SBJICHUH C UCII0JIb30BAHUEM
(bu3MYeCKNX BEJIMYHH: JIaBJICHUE Ta3a,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHsIS DHEprus, paboTa rasa.
Pemenue pacu€THbIX 3a71a4 C SBHO
3aIaHHOM (PU3MUECKOIN MOJICTIbIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJIIPHON (DU3UKHU U
TEPMOJIUHAMUKH.

Pemenue xauecTBEHHBIX 33124

C OIOPOM Ha U3yUYEHHBIE B pa3jiesie
«MonekynsapHas Gu3nKa u
TEPMOJIMHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBIICHUSL.

PaGota B rpynmax npu aHanmse
JOTIOJTHUTENIBHBIX HICTOYHUKOB
uH(pOpMAIH TI0 TeMe
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3.3

ArperaTHsie
COCTOSIHUS BEILECTBA.
da30BbIc IEPEXOABI

[TapooOpa3zoBaHue U KOHJEHCAIIHS.
Hcnapenue u kuneHue.
AOCOJIIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTh BO31yXa. HachIeHHbIN
nap. Y iejibHas TeIiora
napooOpa3zoBaHusi. 3aBUCUMOCTh
TEMIEPATypbl KUTICHUS OT JABJICHUSI.
Trépnoe teno. Kpucrannmueckue u
aMmopdHbIe Terna. AHU30TPOIHUS
CBOMCTB KpUCTAJUIOB. JKugkue
kpuctaibl. COBpeMEHHBIE
Marepuaisl. [lnaBnenue u
KpUCTaJUIU3alus. Y AesbHas TEIIOTa
iasnenus. CyOmumanus.
VYpaBHeHUE TEMI0BOro OanaHca.
TexHu4yecknue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
IIOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE
HaHOMAaTEpHUaJIOB,

Y HAHOTE€XHOJIOT U1

[IpoBeneHnE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEIIHOM BJIAXXHOCTH BO3/1yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJINYMH.

N3ydeHune CBOMCTB HACBIILIEHHBIX
MapoB, COCO00B U3MEPEHUS
BJIAXKHOCTH

HaGmronenue kutenus nmpu
MMOHW)KEHHOM JIaBJICHUU, HArPEBAHUS

Y IJIaBJICHUS KPUCTAILIMYECKOTO
BEILIECTBA.

OObsicHeHNE MPUHIIUIIOB JEHCTBUS U
yCIIOBUI 0€30MacHOr0 UCTIOJIb30BaHUS

B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KaJOPUMETPA.

N3yyeHune TeXHOJIOTUI MOTyUYCHUS
COBPEMEHHBIX MATEPHUAJIOB, B TOM YHUCJIE
HaHOMAaTEPHUaJIOB.

Pemenue pacu€THbIX 3a1a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJICIIBIO

C UCITOJIb30BaHUEM YPABHECHUS
TEIJIOBOTO OajaHca.

Pemienne kaueCcTBEHHBIX 3a/1a4

C ONOPOW HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE
SABJIEHUS IO TEME.
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Pacno3naBanue pU3NUECKUX ABICHUN
B YUEOHBIX OIBITAX U OKPYKaroIleH
KU3HU: feopmanyst TBEPABIX Tell,
HarpeBaHue U OXJIAXKACHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
(du3MKH.

Hcnonp3zoBanue nHPOPMALIMOHHBIX
TEXHOJIOTUH JIs1 IOUCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALUH U
IpeCcTaBlIeHUs] UHPOpMALUU TIpU
HOJTOTOBKE COOOLICHUI O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3UKH U
TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTUSIX

Hroro o paznemny 24
Paznen 4. DnekTpoanHaMHUKA
4.1 | DnekTpocTaTuka 10 Dnektpu3zauus ten. Jnekrpuueckuil | [IpoBeneHne sKkCcriepuMenTa: u3MEpeHUe

3apsa. [IBa Bua 35EKTPUUYECKUX
3apsaaoB. [IpoBonHuKY,
JIUBJICKTPUKH U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHHUsI PTEKTPUUECKOTO
3apsa.

BzaumopericTBue 3aps10B. 3aKoH
Kynona. ToueuHblld 31€KTPUYECKUI
3apsaa. DINEKTPUUYECKOE TOJIE.

AIEKTPOEMKOCTH KOHJICHCATOPA.
Ornenka abCOMOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BEJINYMH.

N3ydenne npuHIUIIOB AEUCTBUA
AIEKTPOCKOIA, 3JIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydeHne NpuHIUIIOB JEUCTBUS
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Hanps:x€HHOCTB 3JIEKTPUUYECKOTO
nonst. [IpunHiun cynepno3uiuu
BJIEKTPUYECKUX ToJIen. JInnuu
HaIPsHKEHHOCTH JJIEKTPUUECKOTO
HOJIA.

PaboTa cui aieKkTpocTaTH4ecKoro
noss. [lorennuan. PazHocth
noteHuuanoB. [IpoBogHuku 1
JADJICKTPUKU B
3IEKTPOCTATUYECKOM TOJIE.
JusnexkTpuyeckass IpOHULIAEMOCTb.
OnektpoémkocTh. Konnencarop.
DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTOpa. DHEePrus
3apsKEHHOI'0 KOHJIEHCATOpa.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHUE:
AIEKTPOCKOIL, IIIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aINTA,
3a3eMJIEHHUE IEKTPONpUOOpOB,
KOHJIEHCATOP, KOIMMMPOBAJIbHBIN
arnrmapar, CTpyWHbIN IIPUHTED

U YCJI0BHI 0€30MacHOr0o NpUMEHEHUS
B [IPAKTUYECKOM JKU3HU,
KOMMPOBAJIBLHOTO anmnapara, CTpyinHOro
MIPUHTEPA.

Paccmotpenue puznueckux OCHOBaHUM
ANEKTPOCTATUYECKOMN 3alIUThI U
3a3eMJICHHSI JIEKTPOIPUOOPOB.
Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3MUECKOIN MOJICTIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYIT AJIEKTPOCTATUKH.

Pelienne kauyeCTBEHHBIX 3a/1a4

C OIOPO Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3ndeckue
SBJICHUS JIEKTPOCTATUKH.
Pacno3naBanue pu3M4eCKuX SBICHUN
B y4€OHBIX OMBITAX M OKpYyXKarouiei
KU3HU: DIIEKTPU3ALUS TET,
B3aUMOJICHCTBHE 3apsAI0B U OOBICHEHUE
UX Ha OCHOBE 3aKOHOB M (hOpMYII
AIEKTPOCTATUKH.

Ornucanne N3y4eHHBIX CBOMCTB
BEILIECTBA U AJICKTPUUYECKUX SIBIICHUHN

C UCIOJIb30BaHHEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKUH 3apsi,
HaNpsHKEHHOCTD JIEKTPUYECKOTO MOJIS,
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MOTEHIMAJ, Pa3HOCTh TIOTEHIUAJIOB,
DJIEKTPOEMKOCT.

AHanu3 GpU3N4YEeCKUX MPOLECCOB U
SBJICHUU C UCIIOJIb30BAHUEM
(bU3HUECKNX 3aKOHOB: 3aKOHA
COXpaHEHHUsI DJIEKTPUUYECKOT O 3apsa,
3akoHa Kynona.

PaGora B rpymnmnax npu aHanusze
JTOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAIK U TOATOTOBKE COOOIIEHU
O MPOSIBJIEHNHU 3aKOHOB AJIEKTPOCTATUKH
B OKPY>KAIOILIEH )KU3HU U IPUMEHEHU U
UX B TEXHUKE

4.2

IlocTosTHHEBII

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toku B pa3mu4HbIX
cpenax

12

DIIEKTPUUYECKUM TOK. Y CIIOBUS
CYILIECTBOBAHHUS DJIEKTPHUUYECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTOsIHHBIN TOK.

Hanpsxenue.

3akoH OMa 1 y4acTKa LETH.
DIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1espbHOE COPOTUBIICHUE
BeulecTsa. [locienosarensHoe,
napajuielbHOe, CMEIIaHHOE
COEJIMHEHUE MMPOBOIHUKOB.
PaGoTa snexTpudeckoro Toka.
3akoH J[xoyns—J/Ienna. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHne SKCIEpUMEHTa: U3yIeHUE
CMEIIaHHOTO COCIMHEHUS PE3UCTOPOB,;
n3mepenue JJ]C ucTouHrka Toka v ero
BHYTPEHHETO COMPOTUBIICHUS;
HaOJII0/ICHUE JICKTPOJIU3A.

Onenka aOCOJIFOTHBIX U OTHOCHTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BCJIMYHH.

OOBsICHEHHE PUHIIUIIOB ACHCTBUS U
YCIIOBHI 0€301TaCHOTO MPUMEHEHHUS
aMIlepMeTpa, BOJILTMETpA, peocTaTa,
HMCTOYHHKOB TOKa,
AJICKTPOHATPEBATEILHBIX 1
AIEKTPOOCBETUTEILHBIX IPHOOPOB,
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DIIEKTPOABMKYIIAs CUIIA U
BHYTPEHHEE CONIPOTUBIIEHUE
MCTOYHHUKA TOKA. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
anexTpuueckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAs TPOBOAUMOCTh
TBEPABIX METAJUIOB. 3aBUCUMOCTh
CONMPOTHUBJICHUS METAILIIOB

OT TEMIIEPATYPHI.
CBepX1poBOUMOCTb.
DNEeKTpUYECKU TOK B BaKyyMe.
CBolicTBa 1EKTPOHHBIX MTYYKOB.
[MonympoBoguuku. CoOCTBEHHAs U
pUMecHasi IPOBOAMMOCTD
MoJynpoBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonympoBOIHUKOBBIE TPUOOPHI.
DONeKTpUYEeCKUid TOK B PaCTBOpax U
pacruiaBax 3J1€KTPOJIUTOB.

3J’I€KTpOJ'II/ITI/ILI€CKaH Jucconuranms.

DIIEKTPOIIH3.
DJIEeKTPUUYECKUM TOK B raszax.
CamocTosATeNnbHBIN U
HECAMOCTOSITEIIbHBIN pa3psl.
Mouaus. [1nazma.
TexHnueckne ycTpoucTBa U

TEPMOMETpPA COMPOTUBIICHUS,
BAKYYMHOI'O AM0Ja, TEPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOITYIPOBOIHUKOBBIX
JIUOJIOB, TaJIbBAHUKHU.

Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3MUECKON MOJICTIbIO

C UCTOJIb30BAHNEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTossHHBIN
DIIEKTPUYECKUHN TOK).

Pacno3naBanue pu3M4eCcKuxX sIBICHUN
B YUCOHBIX OTBITaX U OKPYKaroIen
KHU3HU: AIIEKTPUYECKasi TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE,
MAarHUTHOE JEHUCTBUS TOKA.

AHanu3 ANEKTPUUYECKHUX SABICHUN U
IIPOLIECCOB B LEIISIX MOCTOSIHHOIO TOKA
C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OMa, 3aKOHOMEpPHOCTH
IIOCJIEIOBATEIBLHOTO U NIAPaJUIEIbHOIO
COEQMHEHUS POBOJIHUKOB, 3aKOH
Jxoynsa-JIenna.

Ornucannie N3y4eHHBbIX CBOMCTB
BEILIECTB U AJIEKTPUYECKUX SIBIICHUI

C UCIOJIb30BaHHEM (PU3UYECKUX
BEJIMYMH: AJIEKTPUUECKHUH 3apsif], CUja
TOKQ, JIEKTPUYECKOE HAIIPSI)KEHUE,
ANEKTPUYECKOE COMPOTUBIICHHUE,
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IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMETp, BOJILTMETP, PEOCTar,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTesibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBIH 1HOJ, TEPMUCTOPHI U
dboTOpE3UCTOPHI,
NOJIYIPOBOAHUKOBBIN U0,
rajibBaHUKa

pa3HocTh norenuuanon, IC, padbora
TOKa, MOIITHOCTb TOKA.

Hcnonb3oBanue nHGOpMATMOHHBIX
TEXHOJIOTHUM JIJIsI TTIOUCKA,
CTPYKTYpHUPOBaHHMsI, UHTEPIPETALUU U
npecTaBieHus nHpopManuu npu
MOJITOTOBKE COOOIICHUI O MPUMEHEHU U
3aKOHOB IIOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTUSX

Uroro no pazaeny 22
PesepBHoe Bpemst 2
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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11 KJIACC

Haumenosanue
No KomuuecTtBO OCHOBHBIE BUBI JEATEILHOCTH
pa3ziesioB U TeM [IporpammHoe conepkaHue
n/m 4acoB oOyuarommxcs
y4eOHOro npeameTa
Pa3nen 1. JnexkTponmHaMuka
1.1 | MaraurHoe 110JI€E. 11 ITocTossHHBIE MATHUTEIL. [IpoBeneHne FKCIEPUMEHTA: U3YyUCHHE

DJIeKTpOMarHuTHas
WHTYKITUS

BzaumojeiicTBrE€ TOCTOSTHHBIX
MarHuToB. MaraHuTHoe IoJie.
BexTop MarauTHOM MHAYKIHH.
[TpunIUI cynepno3uiu
MarHUTHBIX IoaeH. JInaun
MarHuTHOW MHAyKuuu. Kaptuna
JIMHUW MarHUTHOW MHIYKIIUU TOJISI
MMOCTOSIHHBIX MAarHUTOB.
MarsurtHoe 10J1€ MPOBOJIHUKA

¢ TokoM. KapTrHa TUHUNA UHIYKIHA
MariuTHOI'O MOJIS JUTMHHOT'O
MPSAMOT0 TPOBOJTHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O TPOBOJIHUKA, KATYIIKH
¢ TokoMm. OnbIT OpcTeaa.
BzaumonernicTBre NPOBOTHUKOB

C TOKOM.

Cuna Amnepa, €€ Moaysb U
HampaBJICHUE.

Cuna JlopeHnia, e€ Moayib u
HarnpasieHue. J[BuxeHue
3apsHKEHHOM YaCTHIIbI

MarHUTHOTO MOJIS KaTYIIKH C TOKOM;
UCCIIeIOBAaHUE JEHCTBUS TTOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
WCCIICJIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHON MHIYKITUU.

Ornenka abCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEepEeHUN PU3UIECKUX
BEJINYUH.

OObsicHEeHUE MPUHIIUIIOB ACHCTBUS U
yCIIOBU O€30MaCHOTO MPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
AIEKTPOMArHUuTOB, JIEKTPOIBUTATEIS,
YCKOPUTENEHN JI€MEHTAPHBIX YaCTHII,
VHYKIMOHHOW MEYH.

Pemenne pacu€THbIx 3a1a4

Ha IPUMEHEHHE (POPMYII TEMBI
«MarauTHoe noje. DIeKTpOMarHuTHast
WHTYKIIHS.

Pelienne kauyecTBEHHBIX 3a7a4

C ONOPOW HA U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
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B OJJTHOPOJTHOM MarHUTHOM MOJIE.
Pabora cunsl Jlopenna.

SIBiIeHUE 3IIEKTPOMArHUTHOM
nHAyKuuu. [loTok BekTopa
MarHUTHON MHIYKIHWH.
DIIEKTPOABWKYIIAS CUJIA UHIYKIIUU.
3aKOH 3JIEKTPOMArHUTHOM
unaykuun dapanes.

Buxpesoe anekTpuyeckoe moie.
DIIEKTPOABIIKYIAS CUJIa UHAYKIIMU
B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATEJIbHO B OJJHOPOJHOM
MarHUTHOM IIOJI€.

[IpaBuio Jlenua.

NuaykTtuBHOCTS. fABIICHUE
CaMOMHIYKIHH. DIEKTPOABIKYIIAS
CUJIa CAMOUHYKIIHH.

DHeprus MarHUTHOTO MOJIS KaTyIIKH
C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.
TexHnueckue ycTporucTBa U
IIPAKTUYECKOE IPUMEHECHUE:
IIOCTOSIHHBIE MAarHUTBHI,
DIEKTPOMATrHUTHI,
AIEKTPOJABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YACTHILL,
VHJIYKIIMOHHAS I€Yb

ABJIEHUS TEMBI «MarHuTHOE MOoJe.
DIIEKTpOMAarHuTHasE UHAYKIIHS.
OnpeneneHue HaMpaBICHUsI BEKTOpa
MHYKIIMA MarHUTHOTO TTOJIS
MPOBOJHUKA C TOKOM, CHJIBI AMIIepa
u cuiel JlopeHia.

Pacno3naBanue pu3nM4eCKUX sIBICHUN
B YYEOHBIX OMBITAX U OKPYKAIOIIEH
KU3HU: B3aUMOJICCTBHE MarHuTOB,
AJEKTPOMAarHUTHAsI MHYKIUS,
JICUCTBUE MAarHUTHOTO TIOJISl HA
MPOBOJHUK C TOKOM U JBHXKYILIHMICS
3apsi.

AHanu3 3JIEKTPOMArHUTHBIX SIBJICHHI
C UCITIOJIb30BAaHHEM 3aKOHA
AIEKTPOMArHUTHON MHIYKIIHUH.
OrnurcaHne N3y4eHHbIX CBOMCTB
BEILIECTB U 3JIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BAHHEM
bu3HYeCKUX BETUYNH: MHITYKITUS
MAarHUTHOTO IOJIs, cuiia AMiepa, cujia
Jlopenua, ”HAYKTUBHOCTD KaTYIIKH,
SHEPrus JIEKTPUUECKOTO U MATHUTHOTO
noJeu

Hroro no pazneny

11
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Pa3gea 2. Kosie0anus u BOJIHBI

2.1

Mexannueckue u
3JIEKTPOMATrHUTHBIE
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOTHBIE MEXaHUUYECKHUE
kosneOanus. ["apMonnyeckue
kosneOanus. [lepuon, yactora,
aMIUuTya u (pasa KojaeOaHu.
[Ipy>XMHHBIN MasITHUK.
MareMaTu4eCcKuil MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanuii. [IpeBparenue sHeprun
IIPU TAPMOHUYECKUX KOJICOAHUSX.
KonebarenpHbIit KOHTYD.
CB0OOIHBIE 2TIEKTPOMArHUTHbIE
KoJIe0aHUsI B UI€ATbHOM
KoJ1e0aTeTbHOM KOHTYpE. AHAJIOTHUs
MEXKy MEXaHUYECKUMHU U

QJICKTPOMAaroiuTHBIMHU KoJeOaHHUSIMU.

®opmyna TomcoHa. 3aKOH
COXpaHEHHUS YHEPTHUU B UICATHHOM
Kos1e0aTeTbHOM KOHTYpE.
[IpencraBieHue 0 3aTyXaroMMnX
koseOaHusX. BeIHyKIeHHBIC
MEXaHUYECKHUE KOoeOaHusl.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMAarHUTHBIE KOJIEOAHMUSI.
[TepemeHHBIN TOK.

CuHycouanbHbIN NEPEMEHHBIN TOK.

HccenenoBanue napaMeTpoB
K0J1e0aTeIbHOM CUCTEMBI — IEPHO/IA,
JaCTOTHI, AMILTATYABI U (ha3bl
Kose0aHuil (MpYy>KUHHBIN W/WIH
MaTEeMaTHYCCKUI MASTHHK ).
HaGnroneHue 3aTyxaromux KojaeOaHuu.
HccnenoBanue CBOMCTB BBIHYXICHHBIX
KOJIeOaHUH.

Habmronenne pezonanca.

[IpoBenenue s3KCnepuMeEHTA:
UCCIIeI0BaHNE 3aBUCUMOCTH TIepuoa
MaJibIX KoJieOaHuM Tpy3a Ha HUTH

OT JUTMHBI HUTU U MacCChI IPy3a;
UCCJIeIOBaHNE IEPEMEHHOI0 TOKa

B IIEMTU U3 TIOCJIEIOBATEIHHO
COEIMHEHHBIX KOHICHCATOPa, KaTYIIKA
U pEe3UCTOpa.

Ornenka aOCOIOTHBIX U OTHOCHTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUI (HU3NIECKUX
BEJIUYMH.

OObsicHEHNE PUHIIAIIOB ACHCTBUS U
YCIIOBUN O€30MaCHOTO IPUMEHEHUS
AIIEKTPUUYECKOTO 3BOHKA, TEHEpaTOpa
MIEPEMEHHOI0 TOKA, JIMHUI
3NIEKTpoIepeiad.

Pemenue pacu€THBIX 3374 C SBHO
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MOoIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U AEHCTBYIOILIEE

SHAYCHHUC CUJIbI TOKA W HAITPSAKCHU.

Tpancdopmatop. IIponsBoacTso,
nepenaya u norpedaeHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHUE PUCKHU

IMpH IMIPOU3BOACTBEC IJICKTPOIHCPIUH.

Kynbrypa ncnonb3zoBanus
3JIEKTPOIHEPTUH B [IOBCETHEBHOU
KU3HU.

TexHuuyeckue yCTporucTBa U
IIPAKTUYECKOE IPUMEHEHHUE:
JJIEKTPUYECKUHN 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
JIEKTpoIepenay

3aIaHHON (PU3HUECKON MOJIEIIbIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMYyII, ONTKUCHIBAIOIIUX
MEXaHHYECKUE U DJICKTPOMArHUTHBIE
KoJIeOaHMUs.

Onucanue MEXaHMYECKUX U
AJICKTPOMArHUTHBIX KOJICOAHMIMA

C UCIIOJTh30BaHUEM (DH3UICCKUX
BCJIMYHH: TICPUOJ M YACTOTA
Kosie0aHuii, aMIIUTyaa U (pasza
KOJIeOaHMHA, 3aps/] ¥ CHJjla TOKa

B TAPMOHHYECKHUX JICKTPOMArHUTHBIX
KoJIeO0aHUSIX.

Pemenue xauecTBEHHBIX 33124

C OMOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTHCHIBAIOIIINE
MEXaHHUYECKHUE U DJIEKTPOMATrHUTHbHIE
KosieOaHus.

Pa6ota B rpynmnax npu niaHApOBaHUH,
MPOBEJICHUN U UHTEPIPETAIIUN
PE3yNIBTaTOB OMBITOB, U AHAIH3E
JOTIOJTHUTEIIBHBIX UCTOYHHKOB
MH(popMalKK Mo TeMe

2.2

Mexaandeckue u
3JIEKTPOMATrHUTHBIE
BOJTHBI

MexaHnuyecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuo.
CxopoCTh pacnpoCTpaHeHUs U
nuHa BosiHbL. [lonepeunsie u

N3yuenne oOpazoBaHus 1
pacrpoCTpaHEHUS TONIEPEUHBIX U
MPOJIOJIBHBIX BOJIH.

HaGntonenue otpaxxeHust

42




IPOJOJIbHBIE BOJIHBI.
WNurtepdpepenuus u nudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3Byka. BeicoTa ToHa. TeMOp 3ByKa.
DNEeKTPOMarHUTHbHIE BOJIHBI.
VYci10BUs U3ITyYEeHUSA
AJIEKTPOMArHUTHBIX BOJIH. B3anMHuas
OpUEeHTaIusl BEKTOpoB E, B,

V B 3JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa IEKTPOMAarHUTHBIX BOJIH:
OTpa)KE€HHE, MPEIOMIIEHNUE,
noJsisipusanus, Audpakuus,
unTepdepennns. CKopocTb
3IEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMarHUTHHIX BOJIH.
[IpuMeHeHue 3IEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paAUOCBS3U U
TeneBuAeHUs. Pagronokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEU CPEIBI.

TexHnueckue ycTporucTBa U
PAKTUYECKOE PUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUAarHOCTHUKA

B TEXHUKE U MEIULIMHE, pajaap,

U TIPEJIOMJICHUSI, THTEpPEPEHIIUU U
Tu(dpakuy MEXaHUYECKUX BOJIH.
Habntonenue cBsi3u TpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUIUTY0N 1
4acTOTOM KoJieOaHU, 3ByKOBOTO
pe30oHaHca.

HccnenoBanue CBOWCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MIPEJIOMIICHHE, TIOJIApU3aIus,
nudpakiys, uHTephepeHITus.
N3yueHue ycaoBui U3TydeHUs
AJIEKTPOMArHUTHBIX BOJTH, B3AaMMHOM
OopHeHTaluu BeKTOpoB E, B,

U B 9JIEKTPOMArHUTHOM BOJIHE.
N3yyenune npuMeHeHUs
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHNE PUHIIUIIOB ACHCTBUS U
yCIIOBUN 0€30MacHOTO IPUMEHEHUS
MY3bIKJIbHBIX UHCTPYMEHTOB,
VIIBTPA3BYKOBOUM AUArHOCTHKHU

B TEXHUKE U MEIUIIMHE, pajapa,
paguoOnpUEMHHUKA, TEIEBU30DA,
aHTeHHBI, Tenedona, CBU-neun.
Pelienne pacu€THBIX U KaY€CTBEHHBIX
3a/1a4 ¢ ONOPOM Ha U3YUEHHBIE 3aKOHbI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOIINE
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PaIMONIPUEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

pacpoCTpaHEHUE MEXAHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTHUM JIJIsI TTIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUH U
npeacTaBieHus HHGOpMaIUu

MIPU MOJITOTOBKE COOOIICHUM

00 UCIIOIB30BaHUU JIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

VYuyactue B JUCKycCuu

00 PJIEKTPOMArHUTHOM 3arpsi3HCHUH
OKpY’Karoulen cpeasl.

Pa6ota B rpynmnax npu rnjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pEe3yJIbTAaTOB OIBITOB U aHAJIN3E
JIOITOJTHUTEIIBHBIX HCTOYHUKOB
nH(popMaIKK O TeMe

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsiMoJIMHENHOE pacIpOCTPAHEHUE
CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. ToueuHblil HCTOYHUK CBETA.
OtpakeHue cBeTa. 3aKOHBI
oTpaxxeHus ceta. [loctpoenue
M300paKEHUH B IJIOCKOM 3€pKale.
[Ipenomuenue cBeTa. 3aKOHBI
MpeoMJIeHUs cBeTa. AOCOTIOTHBIN
nokasareinsb npesnomienusd. [lonnoe

N3yueHune siBIEHUS MOTHOTO
BHYTPEHHET0 OTPAKEHUS, €TO
IIPUMEHEHHUS B CBETOBOJIE.

N3yuenue moaenern MUKpOCKOIIa,
TEJIECKOTIA.

[Tonydenue cnekTpa ¢ TOMOUIBIO
IPU3MBbI ¥ TU(PPAKITMOHHON PEIIETKH.
N3mepenne nokaszaress npeoMICHUS
CTEKJIA.

HccnenoBaHue CBOMCTB U300pakeHU N
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BHYTpPEHHEE OTpakeHUE.
IIpenenbHBIN yroi noJHoro
BHYTPEHHET'0 OTPakKeHUSI.
Hucnepcus cBeta. CloXHBIN cOCTaB
oenoro ceeta. Lger.

Cobuparolire 1 paccenBaroIIne
nvH3bl. ToHKas nuH3a. POKyCHOE
pacCTOsSIHUE U ONITUYECKas CHJIa
TOHKOU JINH3BI. [locTpoeHue
U300paKeHU B COOMPAIOIIUX U
pacceuBaromux auH3zax. Dopmyna
TOHKOM JIMH3BL. Y BEJIMUYCHHUE,
JaBaeMO€ JIMH30M.

[Ipenensl npUMEHUMOCTH
r€OMETPUUECKOUN ONTUKHU.

Bonnosas ontuka. MaTepdepenius
cBeta. KorepeHTHbIE HCTOYHUKM.
VYcnoBust HaOMIOAECHUS MAKCUMYMOB
1 MUHHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHHE

OT IBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus cBera. JudpakimonHas
pemétka. Y cioBue HaOII0ACHUS
IJIABHBIX MAKCUMYMOB IPU NaJ€HUU
MOHOXPOMAaTHUUYECKOTO CBETa

Ha AU(PAKIIMOHHYIO PEIIETKY.

B JINH3aX.

OOBsicCHeHNE MPUHIIUIIOB ACHCTBUS U
yCIIOBUI 0€30MacHOTr0 NPUMEHEHUS
OYKOB, JyIibl, (hoTOAIIapaTa,
MPOEKIIMOHHOIO anmnapara,
MHKPOCKOIIA, TeJIECKOIA, BOJTOKOHHOM
OITHUKH, TUPPAKIIMOHHON PEIIETKH,
MOJISIPOU/IA.

Peuienue pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PU3HUECKOIN MOJIEIIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI TEOMETPUIECKON OTITUKH.
[TocTpoenue u onucanue U300pakxeHus,
CO3J1aBAEMOr0 IIJIOCKUM 3E€PKaJIoM,
TOHKOM JIMH30M.

PaccmoTtpenune nipenenon
MIPUMEHUMOCTH F€OMETPUUECKOMN
ONTHKHU.

PacrioznaBanme pu3ndecKkux sBICHUN
B OIBITaX U OKPYKAIOLIEH )KU3HU:
MPSIMOJIMHENHOE PacCpOCTPAHEHUE
CBETA, OTPAKECHUE, NIPEIIOMIICHHUE,
uHTepPepeHnus, tudpakiaus u
MOJISIpU3aLnsl CBETA, TUCIIEPCUSI CBETA.
N3ydenue ycinoBuil HAOIIOEHUS
MaKCUMYMOB U MUHAUMYMOB

B MHTEP(EPEHIIMOHHON KapTHUHE
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[Momapusanus csera.

TexHu4YecKue yCTporucTBa U
IIPAKTUYECKOE IPUMEHECHUE:

OUKH, JTyna, oroanmnapar,
MIPOEKUMOHHBIN armapar,
MHUKPOCKOII, T€JIECKOII, BOJIOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS pEHIETKA,
HOJISIPOU

OT ABYX CHH(A3HBIX KOTEPECHTHBIX
MCTOYHHUKOB.

VcioBue HaOIIOASHUS TJIaBHBIX
MaKCHMYMOB TIpH TaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPaKIIMOHHYIO PEIIETKY.
AHan3 ONTUYECKNX SIBICHUN

C MCIIOJIL30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TIPEJIOMJICHHS CBETA.
OmnucaHue ONTHYECKUX SABIICHUI

C MCIIOJIb30BaHUEM (DH3UICCKUX
BEJIMYHH: POKYCHOE pacCTOSTHHEC U
ONTHUYECKAs CUJIA JTUH3EI

Hroro no pazgeny

24

Pasjnen 3. OcHOBBI clieNHAJIBHOM Teopuu oTHOCUTeNbLHOCTH (Hajiee — CTO)

3.1

OCHOBEBI CIIEIIMAIEHON
TEOpUHU
OTHOCHUTEIbHOCTH

4

['panu1bl MpUMEHUMOCTH
KJIACCHYECKON MEXaHUKH.
[locTynaTel crienMaibHOW TEOPUH
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJIyJII CKOPOCTH CBETA B BAKyyMe,
MPUHIAT OTHOCUTEIIbHOCTH
OWHIITENHA.

OTHOCHUTEIBLHOCTh
OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJINHBI.

Penrenne xaueCTBEHHBIX 3a4a4

C OITIOPOM HA U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnons3oBanue HHGOPMAITMOHHBIX
TEXHOJIOTHUH JIJIs1 TTIOMCKA,

CTPYKTYPUPOBAHUS, UHTEPIPETALNH U

npeACcTaBIeHUS HHPOPMAIUH TTPH
MOATOTOBKE COOOIIEHUH O TPpaHMIIaX
MIPUMEHUMOCTH KJIACCUYECKOM
MexaHuku B ocHoBax CTO
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OHeprus U UMITYJIbC
PENSATUBUCTCKON YaCTULIBI.
CBs13b Macchl € SHEPTUEN U
UMITYJIbCOM PEISTUBUCTCKON
YaCTHILIbl. DHEPIHs TOKOS

Hroro no pazgeny

Pasnen 4. KBanToBas pusuka

4.1

DneMeHThl KBAaHTOBOM
OIITUKH

®otonsl. opmyia [Imanka cBsa3u
sHepruu (OTOHA C €ro YaCTOTOM.
DHeprus u UMNyJbc PoToHA.
OTKpBITHE U UCCIIEIOBAHUE
dboTodrddexra. OMBITHI

A.T". CroneroBa. 3aKOHBI
dboTtoarddexra. YpaBHeHue
DiHmTeHa 1a pororddekra.

«Kpacnas rpanuna» porosddekra.

JaBnenue ceera. ONBITHI

I1.H. JIeOenena.

XHUMHYECKOE ACHCTBHUE CBETA.
TexHnueckue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHUE:
dboTo371eMeHT, POTOIATUHK,
colHe4YHas 0arapesi, CBEeTOIUO/T

Ha6mronenue gpororddexra

Ha YCTAaHOBKE C IIMHKOBOM MJIACTHUHOM.
HccnenoBaHne 3aKOHOB BHEIIIHETO
dbotorddexra.

OObsicHEeHNE OCHOBHBIX IMIPUHITUTIOB
JEWCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: (oTolseMeHT, HoToIaTuuK,
coJiHeYHas 6arapesi, CBeTOANOI; U
yCIIOBUM WX 0€30MacCHOT0 MPUMEHEHUS
B MPAKTUYECKON KU3HU.

Pemrenne pacu€THbIX 3a7a4 C SIBHO
3aTAaHHOM (PU3HUECKOMN MOJICIIBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT KBAaHTOBOM ONTHKH.
PelieHne kauecTBEHHBIX 3a7a4

C ONOPOW HA U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBON ONTHUKH.
Pacno3HaBanue pu3NUeCKUX SIBICHUN
B Y4€OHBIX OTbITAX:
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(boToaneKTpruuecKuii 3P PeKT, CBETOBOE
JIaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SBJICHUU U TIPOLIECCOB

C UCTOJIb30BaHUEM (PU3NYECKHUX
BEJIMYMH: CKOPOCTh 3JEKTPOMATrHUTHBIX
BOJIH, JIYIMHA BOJIHBI U YaCTOTa CBETA,
HHEPTrUsi U UMIYJbC (POTOHA

4.2

Ctpoenue aToma

Monens atoma TomcoHa. OnbBITE
Pezepdopaa no paccesauto
a-dactull. [ImanetapHas Mmoaenb
aroma. [loctynater bopa.
Wznydenue u noriomieHne GoToHOB
IIPU NIEPEXOJIE aTOMA C OAHOTO
YPOBHS SHEPTUU Ha Apyroul. Buabl
crekTpoB. CIEKTp ypOBHEN IHEPTUH
aToma BOAOpoAa.

BommoBeie cBoiicTBa yacTtuil. BoiHEBI
ne bpoiuts. KopnyckynsipHo-
BOJIHOBOU TyJIU3M.

CHOHTaHHOE U BBIHYXJAEHHOE
U3JIyYCHHE.

TexHrnueckue ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHNUE:
CIIEKTpaJIbHbIA aHAJIU3
(CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIM
KOMIIBIOTED

Nzyuenne monenu onbita Pesepdopaa.
[IpoBeneHue SKCIIEpUMEHTA

10 HAOJIIOJICHUIO JIMHEHYATOTO CIIEKTpA.
Ornenka abCOIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHHUI (HU3NIECKUX
BEJINYUH.

N3yuenune monenu aroma: TomcoHa,
IJIaHETAPHOM MOJIENIM aTOMa, MOJEIH
aroma bopa.

N3yueHue criekTpa ypoBHEN SHEPTUU
aToma Bogiopoaa. OObICHEHHE
MIPUHIATIOB JICMCTBUS U YCIOBUH
0€30MacHOro MPUMEHEHUs
CIIEKTPOCKOIIA, JIa3epa, KBAaHTOBOT'O
KOMIIBIOTEPA.

Pelienne kauyecTBEHHBIX 3a7a4

C ONOPOW HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (U3UYECKHE
aByieHus 1o Teme «CTpoeHue aTomMa.
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Pacno3naBanue pu3nuecKux sIBICHUN
B YUEOHBIX OMBITaX: BOBHUKHOBEHUE
JIMHEWYATOTO CIIEKTPA U3JTyUYEHHUS.
AHaJu3 KBAaHTOBBIX NPOILIECCOB U
SIBJICHUH C UCHOJIb30BaHUEM
nocryJsiatoB bopa

4.3

ATOMHOE SI7IpO

DKCHEPUMEHTBHI, IOKAa3bIBAIOIINC
CIIOKHOCTh CTPOCHHS SpA.
OTKpBITHE PaIMOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIPEJICJICHUIO COCTaBa
PAANOAKTUBHOTO U3TyUCHHUS.
CgoiicTBa anbda-, 6era-,
ramMma-u3iayuyeHus. Brnusinue
PaANMOAaKTUBHOCTH Ha JKUBbBIE
OpraHU3MBbI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxinonnas monens siapa
['eitzenOepra-lBaHeHKO.

3apsn sapa. MaccoBoe 4ucIIo sapa.

N3oTomsl.
Anbda-pacnan. DIEeKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacmai. ['amma-
U3JIydyeHHe. 3aKOH paIMOAKTUBHOTO

pacnaja.
DHeprusi CBSI3U HYKJIOHOB B SIJIpE.
SnepHble CHIIBI.

N3ydeHune sKCIepuMeHTOB,
JIOKA3bIBAIOIINX CIIOXKHOCTH CTPOCHUS
aTOMHOTO S1pa.

HccnenoBanne TPEKOB 4YacCTHIL

(110 TOTOBBIM (poTOrpadusim).
N3yueHune A1epHbIX CHII, IAEPHBIX
peaKkiuii CUHTEe3a U pacnajia,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKJIOHHOW MOJEIH siapa
['eitzenbepra-lBaneHKO.

OObsicHEeHHE YCTPOWCTBA U
MPUMEHEHUS JO3UMETPA, KAMEPBI
Bunbcona, ssaepHOro peakropa,
aTOMHOW OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJIyYEHHbIE 3HaHUS, B T.4. O 3apsjie
Y MacCOBOM YHCJIE SIpa.
Pacno3naBanue pu3znyeckux sIBICHUN
B YYEOHBIX OMBITAX U B OKPYXKaIOIIei
JKA3HU: €CTECTBEHHAsI U HCKYCCTBEHHAs
PaauO0aKTUBHOCTD.
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JHedexT maccol siapa.

SnepHeie peakuuu. [lenenue u
CUHTE3 SIAEP.

SnepHbiii peaktop. TepMosaepHbIN
cuntes. [Ipo6iaemMbl 1 MepCHeKTUBBI
SIZIEPHOM PHEPrETUKHU.
DKOJIOTMYECKHUE ACTIEKTHI SIICPHOM
SHEPreTUKHU.

DyieMeHTapHbIe YacTUIbl. OTKpBITHE
MO3UTPOHA.

Mertoabl HAOMIOAEHUS U
pPETUCTPALIU DJIEMEHTAPHBIX
YaCTHLL.

@dyH/1aMEHTaJIbHbIE
B3auMoaecTBUI. EQMHCTBO
bU3UYECKON KapTHHBI MHUPA.
TexHu4yecknue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
JI0O3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aToMHasi bomba

Ornucanue KBaHTOBBIX SIBJICHUMN U
IIPOLIECCOB C UCIOJIb30BAaHUEM
(bU3UYECKUX BEJIUUUH: TIEPUO/T
MoJIypacriajia, SHEPTrus CBS3U AaTOMHBIX
anep, nepexT Macchl sapa.

AHau3 TPOIECCOB U SIBJICHUM

C MCTOJIb30BAaHUEM 3aKOHOB U
MOCTYJAaTOB: 3aKOH COXPaHEHHUS
AIIEKTPUUECKOIO 3apsijia, 3aKOH
COXPaHEHHSI MAaCCOBOT'0 YHCIIA,
noctynarsl bopa, 3akoH
paguoaKkTUBHOTO pacnaja.

VYyacTue B paboTe Kpyrioro crojia
«DyH1aMEHTaIbHbIE B3aUMO/ICHCTBUSI.
EnuncTBO (Drznueckoif KapTHHBI
MHUpPay.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUH 15 IIOKNCKA,
CTPYKTYpUPOBaHMUSI, UHTEPIPETALIUU U
npecTaBiIeHus nHOpMaIuu Ipu
MOJITOTOBKE COOOIIECHUI O TPUMEHEHUHN
3aKOHOB KBAaHTOBOW (PM3UKHU B TEXHHUKE
Y TEXHOJIOTUSIX, IKOJIOTUUECKUX
acreKTax siJIepHON YHEPTreTUKU

Hroro no pazneny

15
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Pa3nen 5. JiieMeHTBI ACTPOHOMHUM M aCTPOPUZUKH

5.1

DeMEHTBI
ACTPOHOMHH U
acTpou3uKu

7

Drarbl pa3BUTHS ACTPOHOMUH.
[IpukiiagHO€ 1 MUPOBO33PEHUYECKOE
3HAYE€HHE aCTPOHOMHUH.

Bun 3Bé3nHoro HeOa. Co3Be3nus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BUIMMOE JBHKEHHE.

ConHeyHas cucTeMa.

Connue. ConHeuHass aKTUBHOCTE.

Uctounuk sneprun CoaHLa v 3BE3I.

3BE311bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
«CTIEKTPaJIbHbBIN KJIaCC —
CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEI0BATENIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JIJIS 3BE3]1
TJIAaBHOM MOCJIEI0BATEIBHOCTH.
BHyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS

0 MPOUCXOKIECHUH U SBOTIOLINU
ConHua u 3B€3/1. DTallbl )KU3HUA
3BE3.

Muteunsiii [TyTe — Hama ["anakTuka.
[lonoxxenue u nrxxenne ConHua

B ['aymaktrike. TUMbI rajlakTHK.
PannoranakTukuy u KBazaphbl.
YEpHble ObIPHI B si/Ipax rajJakTUK.

IToaroToBka coobiieHni 00 Tamax
pPa3BUTHUS ACTPOHOMHUHM, O MPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYEHUU
aCTPOHOMUH, O METOAAX MOJYUCHHUS
HAay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
aACTPOHOMUH.

N3ydeHnne cCOBpeMEHHBIX
MPEJICTABICHUN O TPOUCXOKIACHUU U
sBosironiuy CoJjiHIa U 3BE3 .
N3ydeHue TUMOB rajaKkTHK,
paaudorajJakTUK U KBa3apoB.
N3yueHnne nBuxeHus HEOSCHBIX Te,
ABOJIIOLIMHM 3BE3]1 U BeeneHnoi,
MPOIECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3BE3JHBIX CUCTEMAX,

B MEXTaJaKTUYECKOU cpejie,
MacmTabHON CTPYKTYphl BCceneHHOIA.
OO0wbsicHeHue pacmupenus Beenennoit
Ha OCHOBE 3aKoHa Xa0o0a.
[ToaroToBKa K 00CYXJICHHUIO
HEPEIICHHBIX MTPOOJIEM aCTPOHOMMUH.
[TpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM TSI OTIPEACTICHUS
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Bcenennas. Paciupenue
Bcenennoit. 3akon Xa06una.
Paszberanue ramaktuk. Teopus
bousbioro B3psiBa. PenukroBoe
U3IIyYEHUE.

MacmtabHas cTpykTypa
Bcenennoi. Meraranakruka.
Hepeménnnie npo6iemsl

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO NOTyLIapus

U ApKUeE 3BE3BI.

[IpoBenenne HaOMIOACHH B TEJIECKOMN
Jlynsl, iianer, Muteunoro Ilyru.
VYyacTue B IUCKYCCHM O HEPEUIEHHBIX
npoOJieMax aCTPOHOMHUU

aCTPOHOMUU
Hroro mno pazneny 7
Pa3nen 6. O6o01aronee noBTopeHne
6.1 | O6oOwmaromee 4 O0001IEHNE U CUCTEMATHU3AIIUS VYyacTue B TUCKYCCHH O POJIU (PUBHKHU
IIOBTOpPEHUE coJiep KaHMs Pa3zeiioB Kypca Y aCTPOHOMHH B Pa3JIMUHBIX chepax

«Mexanuka», «MoJekynsapHas
dbu3nKa 1 TEPMOJAUHAMUKAY,
«QnexkTpoanHamukay, «Komnebanus
U BOJIHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCUTEIIBHOCTH,
«KBanroBas puzukay, « IeMEHTHI
ACTPOHOMHH M aCTPOPUZUKI.
Ponb ¢usuku u actpoHOMUHU B
AKOHOMHYECKOM, TEXHOJOTHUECKOM,
COIMAIbHOM U ATHYECKOU cepax
JEATENbHOCTH YEJIOBEKA, POJIb U
MeCTO (PM3UKH U aCTPOHOMUU

B COBPEMEHHOW HAY4YHOU KapTHHE
MHpa, 3HAYCHUE OMUCATEIIBbHOM,

JIEATEIILHOCTH YeJI0BEKa.
[ToaroroBka coOOIIIEHUNA O MECTE
bu3nYeCcCKOr KapTHHBI MUPA B PSITY
COBPEMEHHBIX MPEACTABICHUN

0 MPUPOJIE.

BrimorHeHre y4eOHBIX 3a1aHUH,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX ITOHATHHA, PU3HICCKUX
BEJIMYWH 1 3aKOHOB Kypca (GU3UKH
10-11 xiaccos
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CHUCTEMATU3UPYIOLLIEH,
00BACHUTETBHON U
IPOTrHOCTUYECKON (hYHKIIMMA
(du3nuecKkoi Teopuu, poib
(bu3nuecKor TeOpUH B
(bopMHUpOBaHUY MTPEACTABICHUM
0 (puzmyeckoil kKapTUHE MHUpa, MECTO
(bu3nuecKol KapTUHBI MUPA

B OOIIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O TIPUPO/IE

Uroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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