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PaGouyass nporpamma no yueoOHomy npeaMery «@u3nKa» HA YPOBEHb CpeHero o0mero
00pa3oBaHus COCTABJICHA C y4eTOM padoueil MPporpaMMbl BOCIIHTAHNSA.

BocnuTaTe/ibHBII OTEHIHMAJ JAaHHOTO Y4e0OHOro npeaMera odecrne4nBaeT peajn3anuio
01aronpuATHBIX  YCJOBMH /Jf1  Pa3sBUTHA  COUMAJIBbHO 3HAYHMBIX OTHOIIEHHH
o0yyaromxcs ¥ Npexae Bcero HeHHOCTHBIX OPHMEHTHPOB (1ie/1eBbIX IPHOPUTETOB):

-K NOpPUpPOJAEC KAK MCTOYHUKY JKU3HM Ha 3emile, OCHOBE CaMOI0 €€ CYIIECTBOBAHUS,
HYXJIalOIIEeWCs] B 3alllUT€ U IMOCTOSSHHOM BHUMAHHMHM CO CTOPOHBI 4YEJIOBEKA K 3HAHMAM Kak
MHTEJJICKTYaJlbHOMY pecypcy, obOecrneunBaronieMy Oyayliee 4YeloBeKa, KaK pe3ylbTary
KPOTOTJIMBOIO, HO YBJIEKATEILHOTO Y4eOHOT0 Tpy/ia

- K 3/I0pPOBBIO KaK 3aJI0Ty JIOJIFOW M aKTUBHOM YKU3HU YEJIOBEKA, €r0 XOPOILIEro HaCTPOEHUs
Y ONITUMUCTUYHOTIO B3IJIs1/1a HA MUP.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:
-IEMOHCTPUPYIOIIUN B MOBEIECHUH C(HPOPMUPOBAHHOCTH IKOJOTMUYECKOW KYJIBTYphl HAa OCHOBE
MOHUMAHUS BIMSHUS COLMATIbHO-3KOHOMHUUYECKHX IPOLECCOB HAa MPHUPOAY, B TOM YHCIE Ha
r100aTbHOM YPOBHE, OTBETCTBEHHOCTD 32 JICHCTBUS B IPUPOJIHON cperie;
-BBIPAXKAIOLIUN JEATEIbHOE HENPUITHE IEUCTBUM, IPUHOCALINX BPE IPUPOE;
-IIPUMEHSIONIUI 3HAHUS €CTECTBEHHBIX U COLMAJIbHBIX HAyK AJI1 pPa3yMHOro, OepekIMBOrO
IPUPOJIONOIL30BaHUS B OBITY, OOIIECTBEHHOM IPOCTPAHCTBE;
-UMEIOIMNA W Pa3BUBAIOIIMN  OMNBIT OJKOJOTMYECKH HAIPaBICHHOW, NPHUPOAOOXPAHHOM,
pecypcocOeperaronieit 1esTeIbHOCTH, YIaCTBYIOIINKI B €r0 MPUOOPETEHUH IPYTUMHU JIFOIbMHU.
ILleHHOCTH HAYYHOI'O MO3HAHMSA:

-JIeATENbHO BBIPAXKAIOIIUN TO3HABATENbHBIE WHTEPEChl B PAa3HBIX MPEAMETHBIX O001acTAX C
y4€TOM CBOUX MHTEPECOB, CIOCOOHOCTEH, TOCTUKEHHUIA;
-00J1aJaroNIMiA IPEACTaBICHUEM O COBPEMEHHOM Hay4YHOI KapTUHE MUPA, TOCTUKEHHUSIX HAYKH U
TEXHUKH, apI'YMEHTUPOBAHHO BBIPAXKAIOIINI TIOHUMAHNUE 3HAUEHHS HAYKH B )KM3HU POCCHIICKOTO
oOmiecTBa, oOecreyeHuu ero Oe30MacHOCTH, TIYMaHHTApHOM, COIHAIbHO-3KOHOMHUYECKOM
pa3Butum Poccuu;
-IEMOHCTPUPYIOUINI HAaBBIKK KPUTHUECKOTO MBIIUIECHUS, ONPEIEICHNs JOCTOBEPHOM Hay4dyHOU
nH(pOpMaIUK U KPUTUKH aHTUHAYYHBIX TIPEICTABICHHI;
-pa3BUBAIOIIMM M TNPUMEHSIONMI HaBbIKM HAOMIOJEHUS, HAKOIJIEHUS W CUCTeMAaTHU3allu
($akToOB, OCMBICICHHSI OMbITA B €CTECTBEHHO-HAYYHOM W TYMaHUTApHOW OONACTAX MO3HAHUSA,
HCCJIEI0BATEIBCKOMN NE€ATEIbHOCTH.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToabl MO3HaHUs OKpyXxarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TEOpUU. ["paHUIIbI MIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHUpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Llemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTeMBbl KoopaunHaT. CiokeHue nepeMelieHui u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneriHoe nBukeHue. [IBr>KeHHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUIOMETp, JABUKECHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE IEpeIadH.

Llemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

[TpeoOpa3zoBaHre ABMXKEHUN € UCTIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue 1BuxKeHus Tena, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpagnenne ckopocTy py JBUKEHUN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

N3yyenne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIYy — NYTAMHM,  INPONMACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE pPAaBHBIE ITPOMEKYTKH BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmnes. [lepBoiit 3akoH HeroToHa. IHEpLnanbHble CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HberoToHa ais
MaTepualibHOM TOUKHU. TpeTuit 3akoH HbroTOHA 711 MaTepHaIbHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagpuuuent tpenus. Cuiia conpoTuBIeHUs
IIPY JBMKCHHUHM TENA B )KUAKOCTH WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHHuecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOIIIMIIHUKH, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBECHs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HAaKJIOHHON IJIOCKOCTH.

HcenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yclIOBUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHbl COXpaHEHUA 8 MEXAHUKE

HNmnynsc MatepralibHOM TOUYKHU (Teda), CUCTEMBbl MaTepUaIbHBIX TOueK. MMmysbe cubl
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. IloTeHumanbHas sHEPIrUs yrnpyro aeGopMupoOBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM HEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexon moTeHLIMATBHON SHEPTHH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

I/IBYT‘ICHI/IC a0COJIFOTHO HEyIpyroro yzaapa € HOOMOIIBIO ABYX OJWHAKOBBIX HUTAHBIX
MAassTHHUKOB.



HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHWYEeCKOW SHEpruu Teia Ha
IPUMEPE PaCTSKEHHSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi puM3MKa ¥ TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaumuecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKOH TEOPHUH
ujeanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOW SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporecchl B UcabHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
n30Xxopa, nzobdapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, [OKa3bIBAIOUINE JHCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETUHEHUI.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita ITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopaenb, HUTIOCTpUPYIOLIAs IPUPOY JaBJICHUS ra3a Ha CTEHKHU cocyaa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3za, U30IpOLECChI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpezneneHue Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonnHaMuueckass cUCTeMa. BHyTpeHHss 3HEprusi TEpMOJUHAMHYECKON CHCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TenmaoTel U paboTa. BHyTpeHHsIs1 SHEprusi 0JJHOATOMHOTO
UJCANBHOIO ra3a. Bupsl Teronepeayu: TEIIONPOBOIHOCTh, KOHBEKIMS, U3JIydCHHE. Y IeIbHAs
TEIJIOEMKOCTh BelecTBa. Koan4ecTBo TEIIOTHI IIPH TEIUIONEpEaaye.

[Tonstue o0 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
NEepBOT0 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. [ padudeckas uaTepnpeTanus padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIecCOB B IPUPO/IE.

TenoBeie MamuHbL. [IpuHIUIBL [eHCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUH B
TerIoBbIX MamuHax. Koadduiment noneznoro aeictsus terioBod mamuHbl. [{ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpaKkTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEW SHEpruu Teia MpU COBEpLIEHUH paOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Tea pu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO34yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIsS BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOmOTHAsS U
OTHOCUTEIIbHAS BIKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIICHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramnnueckue u aMmopdubie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.

Kunkue xpuctamibl. CoBpeMeHHbIe MaTepuanbl. [lnaBneHue W Kpuctayum3anus. Y aeiabHas
TeruioTa miasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcpuraioB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX M1APOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HaOnronenue HarpeBaHusl U IUIaBJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMoHCcTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepeHre OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Pasnen 4. DiekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnexTpuzauusi Ten. OJEeKTpUyeckud 3apsan. JlBa Bua dJIEKTPUYECKUX 3apsiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro mnousd. [lpuHmun cyneprnozunnn
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabora cun oanexktpoctatudyeckoro mojisi.  [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM IoJie. J{MaaeKTpuuecKas IpOHULAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckne yCTpoWCTBA M IMPAKTHYECKOE NPUMEHEHHWE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE D3JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M IPUHIAIT AEHCTBUSA 3JEKTPOMETPA.

B3aumoneiicTBue Had3IEKTPU3OBAHHbIX TEIN.

DIEKTPUUECKOE MOJIE 3apsKEHHBIX TEll.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.



DJIEKTpOCTaTUUYECKas 3alUTa.

JIM3IIEeKTPUKHY B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOr0 TOKA. VICTOYHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETH.

DIIeKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371€KTPUUYECKOTO TOKa.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

DNeKTpUUYECcKHil TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. MoaHus.
ITna3ma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmelraHHOE COeTUHEHNE POBOTHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYIIEH cuibl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEeMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSS MPOBOMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHUBIICHUS.

Habmonenue snextponunsa.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OHOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, HAaY4HbIH (akt, rumore3a, (u3Myeckas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMbl ypaBHEHM, JHWHEWHas ¢(yHKkuus, mapabona,
rurepooia, ux rpaguK| ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HMX IPOCKIMU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIA4t, TEIJIOBOC PABHOBECHUE), DIICKTPHUCCKUE SIBIICHHS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJLJIOB, 3JICKTPOJIUTUYECKAS TUCCOLIUAIIMSI, TaIbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: mpeoOpa3oBaHue IBIKEHUI C UCTIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHus, NapoBas TypOWHa, OBITOBOM
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIYyUYEHHSI COBPEMEHHBIX MaTEepHUaioB, B TOM YHCIIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3amuTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, AJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEINILHBIC TIPUOOPBI, TAJIbBAHHKA.

11 KJIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarsmuTrHoe IIOJe.
Bekrop marauTHOM MHAYKIMH. [[pMHIMI Cyneprno3uMu MarHUTHBIX MoJel. JINHMY MarHUTHOU
uHAyKIMU. KapTiHa TUHUI MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIMM MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BekTOpa MarHUTHOM HMHIYKIIHH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYINAS CHUJAa WHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHIyKTUBHOCTD. fIBIE€HNE CAMOWHIYKIIMH. DJIEKTPOABIKYILAS CHJIa CAMOUHYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHH4Yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, IEKTPOIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHILI, UHAYKLIIMOHHAS MEYb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOT'O TO0JIS KaTYIIKH C TOKOM.

HccnenoBanue IeNCTBUSA IOCTOSTHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHbIE MexaHM4Yeckue KoseOaHus. ['apmoHMueckue
konebanus. Ilepmon, dactota, amrumryna W ¢asza kosnebanuid. IIpyKUHHBIH MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KOJICOATEeIbHOM  KOHTYype. AHAJNOTHS MEXIy MEXaHWYECKHMH M 3JIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 2IE€KTPOMarHUTHbIE KOJIeOaHusl.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE 3JEKTpodHepruu. KynabTypa uCHoOIb30BaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOiiCTBA M TNPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUcTeMbl (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAampsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUMH.



Pe3onanc mpu mociaenoBaTeqIbHOM COEAVMHEHUM PE3NUCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOpA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCMMOCTH NIEPUOA MAJIbIX KOJeOaHH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpy3a.

HccnenoBanne nNEepeMEHHOTO TOKa B IENH M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIy4YEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BOojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeJIeBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOILIEH CPEebl.

TexHU4YecKHue YCTpPOWCTBA U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

Halmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOW M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonuHeiiHOe pacipocTpaHEHHE CBETa B OJHOPOIHOM cpelie.
JIyu cBera. ToueUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaJe.

[Ipenmomnenue cBeTra. 3aKOHBI TMPENOMIICHUs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId Yroja MOJHOTO BHYTPEHHEIO
OTpaKEHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

CobOwupatonue ¥ paccewBaroniye JUH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKON NUH3BL. [locTpoeHre n300paxeHuii B COOMPArOMINX M PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, TaBAEMOE JIMH30M.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBast ontuka. WuTtepdepennus cBera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, AU(PpPaKIHOHHAS
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeitHOEe pacHpocTpaHEHUE, OTpaKeHHWE U MperoMieHue cBeTa. OnTuueckue
PUOOPHI.

[TostHOE BHYTpEHHEE OoTpakeHne. MoJiellb CBETOBOIA.

HccnenoBanue cBONCTB U300pakKeHU B TMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

HabGnronenue naTEepPEpeHITNN CBETA.

Habmonenue nudpaxiuu cera.

Hab6mronenue qucnepcuu certa.

[TomyueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokaszatesns IpeIoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HabGmronenue qucnepcuu ceta.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl IPUMEHUMOCTH KJIacCHUUYECKOW MeXaHukH. llocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIIBLCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmoB80i ONMUKU

®oronsl. ®opmymna I[lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIIHC
¢doroHa.

OtkpeiTue u wucciaenaoBanne (orodadpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHU4YecKne yCTPOWCTBA M TPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO poToddexTa.



CBeToauoOI.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoae aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha apyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOU JTyanu3M.
CHoHTaHHOE U BBIHY)KJEHHOE U3JIy4YCHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeesneHuo coctaBa paguoakTUBHOIO U3ITyYEeHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue npoTOoHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKko.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usiyuenue. 3akoH
PaauOaKTUBHOIO pacIaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAepHON
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.
TexHuueckue ycTpolCTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.
Llemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA
Ortanbel pa3BuTus acTpoHoMuu. llpukiagHoe ¥ MHPOBO33PEHUECKOE  3HAYECHHE
aACTPOHOMHUHU.
Bun 38é€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.
Conneunas cucrema.
Connue. Conneunass akTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIAaCC — CBETUMOCTBY. 3BE3IBI



[JIABHOW TIOCJIEOBATEIIBHOCTU. 3aBHCHUMOCTb «Macca — CBETHMMOCTb» Ul 3BE3] IJIaBHOM
NocjeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['anaktuke. Tumnbt
rajakTuk. PaguoranakTuky v kBasapsl. UEpHBbIE ABIPHI B SApaXxX rajakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Paszberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumronieHnss HEeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJCNICHUS MOJIOKEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHpa, pOJb (UIUUECKOH Teopud B (HOPMUPOBAHHU
npeCTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MHUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUH O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBIICHHE, HAay4HbIH (pakt, rHUmores3a, (u3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOJIIOJEHUE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NpU3HAKU TI0J100US TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPUpOJE, NCHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIM4YecKass CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozus: TUHUN 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOI0 TOKA, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJTHEUHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMDBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIIUXCsl pyKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHHUI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
paciIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B WHTEpEcax TPakJaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIbHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKON I'PpaKTAHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHIX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHPHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepamM MNpodecCHOHATBHONU AESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
podeccru M pean30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJIOOATLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

TUTAHUPOBAHUE M OCYIIECTBIICHUE JIEHCTBUN B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eNel yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;



paclIMpEeHHe OMbITa JEATEIBHOCTU 3KOJIOTMYECKOW HANpaBICHHOCTM HAa OCHOBE
UMEIONTUXCS 3HAHUMN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;

OCO3HAHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIEI0BATENBCKYIO ACSITEIIbHOCTh UHIMBUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jlornveckue AecTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [1APAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATh PUCKHU IMOCIICACTBHUI AESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BIIAJICTh HAYYHON TEPMHMHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3UYECKOM
HayKU;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHHS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHHS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMUHBIX YYE€OHBIX CHUTYyallUsX, B TOM YHUCIE TMpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTBhl JJIS JI0Ka3aTelIhCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/J]aud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIUK (PU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUI0 U
MHTEPIPETANNIO MHPOPMAIINK PA3TMYHbBIX BUJOB U (DOPM MPEICTABICHHUS;



OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAHUS B pPa3NUYHBIX (opMmarax ¢ y4ETom
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayIWTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEICTABJICHUS U BU3YAIU3aLIUH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pEHHUS C MCHOJb30BAHHEM S3bIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX NEHCTBUI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JEATEeNIbHOCTHU, OpPraHMW30BBIBaTH M KOOPAUHUPOBATH
JEUCTBHS IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJIH C y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YJaCTHHKA KOMaHbl B OOLIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATH IO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSTENIBHO COCTABJIATH IUIAH PEIICHHs PAacYETHBIX M Ka4eCTBEHHBIX 3a]ad, IJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacIuUpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHuE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYIUIMH B 00JIacTH  (PUBHKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOIIUOHAIbHBIH HHTEJIEKT:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIJIs OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O pEIIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 UX CHIKEHUIO;



MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB EATEIbHOCTH;

NPUHUMATD ce0sl, TOHMMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MIPH aHATU3E PE3yJIbTaTOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MTPOrPaMMBbI MO (GU3UKE AJIs
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyUYAIOIIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAIOaralouuii copMHUPOBAHHOCTS!

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBAHHUSA, BKJTIOYAIOIIIETO CaMOKOHTPOJIb, yMeHHue PUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K 3MOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHHWE K JOCTHIKCHHUIO IeNId U YCIexy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMITaTUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C APYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenusi B 10 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
JESTENIbHOCTH JIOJIEH;

VUUTBHIBATh TPAHUIBl NMPUMEHEHHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJMIOTHO TBEPJOE TENO, UACANBHBIM ra3, MoJenu
CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUYCUHBIA DIICKTPUUECKUHA 3apsii NpU pEHICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKONH TEOpPHUU CTPOEHHUS BEIECTBA M AJIEKTPOJMHAMUKU:
paBHOMEpHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JIBIDKEHHE TIO0 OKPY)XKHOCTH, WHEpPIHs, B3aumojnencTsue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe 0o0BbEMa Ten NMpH HarpeBaHUU
(oxJaKJeHNHN ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIN3aus,
KUTICHHUE, BIIAXXHOCTh BO3yXa, MOBBIIICHUE TABJICHUS Ta3a NMPU €ro HarpeBaHWU B 3aKPBITOM
cocyzie, CBS3b MEXKIY IapaMeTpaMH COCTOSHHSI Ta3a B HM30MpoIeccax, JJeKTPU3alus Tel,
B3aMMO/ICHCTBHE 3apsI/I0B;

OIKCBHIBATh MEXAaHUYECKOE JBMIKCHUE, MCIONB3Ys (PU3NYECKUE BEJIWYMHBI: KOOPIUHATA,
IyTh, TEPEeMEIIeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHila, UMITYJIbC Tela, KHHETHYECKas
DHEPTHUs, TOTEHIMAJIbHAs HJHEPIrHs, MeXaHWdeckas paboTa, MeXaHHMUYeCKash MOIIHOCTH, TIPH
ONHCAaHUM TPABHJIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003HAUEHHSI U €JMHUILIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIIME JAaHHYIO (PU3NUYECKYIO BETHUUHY
C IpYTHMH BEIIMYHMHAMH;

ONKCBHIBATh W3yYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOIB3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAO0THYECKOTO JIBMXKEHUSI MOJIEKYJ, CpPEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYN, KOJUYECTBO



TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, KOd(QQHUIMEHT MOJIE3HOrO JEHCTBUS TEIIOBOIO
JIBUTATEIIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3NYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHUIBL, HAXOAUTHb (OPMYIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTHUMH BEIUYHHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUYECKHE CBOMCTBA BEILECTBA M AIEKTPUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ys (PU3UUECKUE BEITHYMHBL AIIEKTPUUYECKHH 3apsijl, dJIEKTPUUYECKOE IOJIe,
HanpspKEHHOCTh  IIOJIS, IIOTEHLMAJ, PAa3sHOCTb IMOTEHUUAIOB; I[pPU ONHUCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OOO3HAUeHUs M EAUHULBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUYUHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro taroreHus, |, |l u |1l 3akonsr HbroTOHa, 3aKOH coxpaHeHuUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, IAa30BbI€ 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
JJIEKTPUUECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BhIPAKEHUE U YCIOBUS (TPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI IEHCTBHS MAIIWH, IPUOOPOB ¥ TEXHUUYECKHX YCTPOICTB;
pa3auyaTh yCIoBHUS UX O€30M1aCHOTO UCIOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIEA0BaHHIO (DU3MYECKUX SBJIEHUH M MPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, mpu 3ToM  (OpMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHbIE H3MEpPEHHUsS (U3UUYECKUX BEJIWYMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXAYy (U3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSAMBIX HW3MEPEHUHl, MpH O3TOM KOHCTPYHUPOBATb YCTAHOBKY, (HUKCHpPOBATH pPE3YIbTaThl
HOJY4EHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, J1€JaTh BBIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnronarh mnpaBuia O€30IacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTeIbCKOM UM  TNPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
¢duznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BbIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ peLIeHHUs,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYeCcKOi BEIMUHHBI,

pemaTh KayecTBEHHbIE 3aJaud: BbICTpAUBaTh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LEMOUYKY
PacCyXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

UCMOJIb30BaTh IPH PEUIEHWH Y4eOHBIX 3a7ady COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OPMAIINIO;

NPUBOJIUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHUYECKHWE 3HAHUA MO (HU3UKE B TOBCEJHEBHOM JKU3HU JUIA
oOecrieyeHus O€30MAaCHOCTH MPHU OOpAIIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIe C BHIIOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh paboTy
TpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB I'PYIIIbI B
pelIeHHEe paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
NEeSTENIbHOCTH JIFOJIeH, LIeJIOCTHOCTh U €AMHCTBO (PU3UUYECKOM KapTUHBI MUPA,

YVUUTBHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENe: TOYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrno3HaBaTh (pU3MUECKHe SIBICHUS (MPOLIECChI) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHN (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKLMS, JAEUCTBUE MarHWTHOTO IIOJIsI HA IPOBOJHUK C TOKOM U JIBWXKYIIUMHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBeTa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢pdekt (porodddekT), CBEeTOBOE JaBlICHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U HCKYCCTBEHHAs PaJiMOAKTUBHOCTD;

OMKCHIBATh M3yYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTHYECKUE,
AIEKTPUUYECKYIO MMPOBOJUMOCTD PA3IUYHBIX CPell) U PIEKTPOMArHUTHBIC SABIIEHUS (TPOIIECCHI),
UCTIONB3YSl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, CHja TOKa, ODIEKTPUYECKOE
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTh ITIOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B IMPOIECCe TApMOHUYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYMH, UX O0O0O03HAu€HUs M EAMHHUIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

ONKCHIBATh M3YyYCHHBbIE KBAHTOBBIE SBJICHHMS W TIPOLECCHI, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, DHEPIUs U
UMIynbc (OTOHA, MEpPHOJ IMoJlypacnaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU ONMUCAHUU
NOPaBUWIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYeHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE NAaHHYIO (DU3MYECKYIO BEIMUMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO W MAPAJIEIBHOIO  COECIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIGKTPOMAarHWUTHOW  HWHIOYKIIMH, 3aKOH
MPSMOJIMHEMHOTO PaclpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPrHH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsiia, 3aKOH COXPAHEHUs
MacCOBOTO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTMBHOIO pacmnajaa, MpU ATOM pas3InyaTh



CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe BBbIpAKEHHE U YCJIOBUS (TpaHMIIbI,
001acTH) TPUMEHUMOCTH;

OIpEAEIIATh HAaIlpaBJICHUE BEKTOpA MHAYKLIUMU MarHUTHOTO IOJIS IPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTOJNB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3TOM  (GOPMYIHPOBATH
npobiieMy/3afjauy W TUNOTE3y Y4YeOHOro JKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMpAaTh ONTUMAJbHBI CHOCOO H3MEpPEHUS M MCIOJIb30BaTh W3BECTHBIE METOJbl OLEHKU
MOTPEIIHOCTEN U3MEPEHUI;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nyecKux BEJWYMH B BHJAE TaOMUL M TrpaQuUKoB, JAeiIaThb BBIBOABI IO pe3yJibTaTaM
UCCJICJIOBAHMUS,

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MIPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM M IMPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPaTOPHOI0 000PYAOBAHMUS;

pemiate pacu€THbIE 3ala4d C SIBHO 3aJaHHON (U3UYECKON MOJENbl0, HCIONb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IIPOBOAMTDH PAcuU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaUE€HUs (PU3NUECKON BEIUUNHBI,

peliaTe KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKHW HEMPOTHUBOPEUMUBYIO IEMOUKY
paccyXIeHUM ¢ ONOPOi Ha N3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,

UCTIONB30BaTh MPH PEUICHWHM YYEeOHBIX 3aJad COBpPEMEHHBbIE HH(OPMaIMOHHBIC
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATH IPUHITUITHI IEHCTBHSI MAIIMH, IPUOOPOB M TEXHUYECKHX YCTPOICTB, Pa3InvaTh
yCIIOBUS UX 0€30MacCHOI0 UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HaYKH, B 00BsSCHEHHE IPOLIECCOB OKPYKAIOIIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMsI 3JI0POBbsI U COOJIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIaHUPOBaTh paboTy
IpYNObl, palUOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpruBaeMoil MpooIIeMBl.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauyecTBO 4acos

I‘D‘i HaunMeHoBaHue pa3jeiioB U TeM NPOIrpPaMMbl Beero Kontpoinb- IpakTu-veckue JJlekTpoHHBbIE (U (poBLIe) 00pazoBaTe/IbHbIE
HbIe pecypcesl
paGoTHI padoThI
Pazgen 1. DUBUKA U METOAbI HAYUYHOI'O ITO3HAHUASA

1.1 ®du3nka U METOJIBI HAYYHOTO TMO3HAHUS 2 ‘ bubmmoreka ITOK https://m.edsoo.ru/7f41bf72

Hroro no pazneny 2

Paznen 2. MEXAHUKA

2.1 Kunemaruka 5 Bubmnoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 Bubmnoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHEHHUS B MCXaHUKE 6 1 1 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72

HWroro mo paznemy 18

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUMKA
3.1 OCHOBBI MOJICKYJISIPHO-KMHETUYECKOW TCOPHH 9 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMHKH 10 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
3.3 ATPEraTHEIE COCTOANNA BelecTsa. Pasosbie 5 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
ePEeXO/Ibl
Hroro mo pazneny 24
Paznen 4. 3JIEKTPOJIUHAMUKA
41 DJIeKTpOCTaTHKA 10 1 Bubmnorexa IOK https://m.edsoo.ru/7f41bf72
4.2 TIOCTOAHHEIH S1EKTPHECKUid TOK. TokH B 12 1 bubmunoreka IJOK https://m.edsoo.ru/7f41bf72
pa3IUUHbIX cpeaax
HWroro mo pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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11 KITACC

No HanMeHnoBaHue pa3iesioB U TeM KoauuecTBo 4yacoB
DnekTpoHHbIE (LM (ppoBBIE) 00pa3oBaTeIbHbIE
n/n MPOrpaMMmsblI Bcero | Konrpouib-Hble IIpakTH-4yeckue pecypebi
padoThI padoThI
Paznen 1. 9JJIEKTPOANHAMUKA
1.1 Marnutroe noste. SnexTpoMariuTHas 11 1 3 Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
HHIYKIHS
HWroro mo pazneny 11
Paznen 2. KOJJEBAHUSA U BOJIHBI
2.1 Mexanuteckue 1 51eKTpOMArHHTHELE 9 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
KoJieOaHus
2.2 MexaHuuecKHe U 3JICKTPOMAarHUTHBIC BOJTHBI 5 1 bubanoreka L{OK https://m.edsoo.ru/7f41c97c
2.3 OnTHka 10 3 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 24
Pa3nea 3. OCHOBBI CIIELIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH
3.1 OcHoBEI criemabHoit Teopun 4 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
OTHOCHUTCIIBHOCTH
Hroro mo paznemy 4
Pa3znen 4. KBAHTOBASI ®U3UKA
41 DeMeHThl KBAaHTOBOM OITUKH 6 Bu6nuoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 Bu6muoreka ITOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 5171pO 5 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15
Pazngen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
51 ‘ DJIeMEeHTBI ACTPOHOMHHU M aCTPOPHU3UKU 7 1 bubmunoreka [{OK https://m.edsoo.ru/7f41c97c
HUtoro no pazaeny 7
Pa3nen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 \ O6o01matolee MOBTOPEHHE 4 bubmuoreka ITOK https://m.edsoo.ru/7f41c97c
Wtoro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 68 4 7

[NPOIT'PAMME
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