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PaGouasi nporpamMmma no yyedbHomy npeamery «@U3NKa» HA YPOBeHb CpeIHEro 00Iero
00pa3oBaHuUsl COCTABJIEHA ¢ y4eTOM padoyeil mporpaMMbl BOCIUTAHUS.

BocnuTaTe/bHBIH MOTEHUHMAJ JaHHOTO Y4e0HOro npeaMera odecrneynBaeT peain3anuio
0JIaronpUATHBIX YCJIOBHI 11 Pa3BUTHS COLMAIBHO 3HAYMMbIX OTHOIIEHU 00y4aommuxcst
U Npe:k/e Bcero HeHHOCTHBIX OPHMEHTHPOB (LieJieBbIX IPHOPHUTETOB):

-K TpUpOJe KaK MCTOYHHKY >KM3HHM Ha 3emjie, OCHOBE CaMOro €€ CyIECTBOBaHUS,
HY)KJAIOIIEecs B 3alllUTe M IMOCTOSHHOM BHHMAaHUHM CO CTOPOHBI YelIOBeKa K 3HAHUSAM Kak
UHTEIJICKTYaJIbHOMY pecypcy, oOecneunBamolieMy Oyayllee 4YeloBeKa, Kak pe3yJbTaTy
KPOIOTJIMBOIO, HO yBJIEKATEIbHOT0 Y4eOHOTO Tpyaa

- K 3/I0POBBIO KaK 3aJI0Ty JIOJTOM 1 aKTUBHOM >KM3HH YEJIOBEKa, €ro XOPOIIETr0 HAaCTPOCHUS U
ONTUMUCTUYHOTO B3TJISAa HA MUD.

DKOJIOTMYECKOE BOCIIUTAHUE:!
-IEMOHCTPUPYIOMIUN B MOBEIECHUH C(HOPMUPOBAHHOCTH IKOJOTMUYECKOW KYJIBTyphl Ha OCHOBE
MOHUMAaHHUS BIUSHUS COLIMAJILHO-3KOHOMMYECKHUX MPOIECCOB Ha MPHUPOAY, B TOM 4YHCIE Ha
17100aJIbHOM YPOBHE, OTBETCTBEHHOCTD 3a JICHCTBUS B IPUPOJHON Cpelie;
-BBIPAXKAIOIINN JEATEIbHOE HENPUIATHE IEUCTBU, IPUHOCAIIUX BPEIl IPUPOJE;
-IIPUMEHSIOUINI 3HAHUS €CTECTBEHHBIX M COLMAJIbHBIX HAYK IS Pa3yMHOro, OepeskIMBOTrO
HPUPOAOIOIL30BAHUS B OBITY, OOIIECTBEHHOM IIPOCTPAHCTBE;
-UMEIOIIMIA M PA3BUBAIOLIMN  OMBIT HKOJOTMYECKH HANpPaBICHHOW, HPUPOJAOOXPAHHOM,
pecypcocOeperaromnieii 1esTeIbHOCTH, YYaCTBYIOIIMK B €r0 IPHUOOPETEHUH IPYTHMU JIFOIbMH.

HGHHOCTI/I Haquoro IIO3HAHHUA:
-ICATCIIBHO Bmpamalonmﬁ IIO3HABATCIIBHBIC NHT epecr,l B pa3HI)IX npe)]MeTme o6nacmx C y‘IéTOM
CBOUX MHTEPECOB, CITIOCOOHOCTEH, TOCTUKEHUH;
-001a/TarOIIMI TIPEICTaBICHUEM O COBPEMEHHOM HAyYHOUH KapTUHE MUPA, TOCTHKEHUAX HAYKU U
TEXHHUKHU, apTYMEHTUPOBAHHO BHIPAKAIOUINNA IOHUMAHUE 3HAYCHUSI HAYKH B )KM3HU POCCHIICKOTO
oOmiecTBa, oOecCmedYeHUd ero Oe30MacHOCTH, TYMAaHHTAPHOM, COIHAIEHO-DKOHOMHUYECKOM
passutuu Poccuu;
-JICMOHCTPUPYIOIINI HABBIKA KPUTHYECKOTO MBILLICHHS, ONPEIEICHHS JOCTOBEPHON HAy4HOU
UH(POPMALIUU ¥ KPUTHKH aHTHHAYYHBIX IPE/ICTaBICHUI;
-paSBI/IBaIOHII/Iﬁ 158 HpI/IMeHHIOHII/Iﬁ HaBBIKHU Ha6J'I}O)IeHI/I$I, HAKOIUUICHUA U CUCTEMATHU3aI[NU (i)aKTOB,
OCMBICJICHUA OIIbITA B eCTeCTBeHHO-HaleHOﬁ nu FYMaHHTapHOﬁ 06nacmx IIO3HAaHUA,
HCCIIeI0BATEIbCKOMN eI TeILHOCTH.



COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. du3uka u MeTOAbI HAYYHOT0 TO3HAHUS
®usuka — Hayka o npupoae. HayuHble MeTOIbI MO3HAHUS OKpy»Karomiero mupa. Pomib
HKCIEPUMEHTA U TEOPHH B IPOIIEcCe MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHHA U mporeccoB. Hayunsle rumore3sl. dusnyeckue
3aKOHBI ¥ TEOpUU. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMI COOTBETCTBUS.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOHN Hay4dHOHl KapTUHBI MUpPa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBwkeHHe. OTHOCHUTENBHOCTh MEXAaHWYECKOro MABMkeHusa. Cucrema
otcuéra. Tpaekropus.

[Tepemerienne, CKOpoCTh (CpeIHssl CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOPEHUE
MaTEpUaIbHOW TOYKH, UX MPOEKIUH Ha OCH CUCTEMBbI KOOpAHHAT. Cll0KE€HUE MepeMEIEHUuN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJUHEIHOe NBIKeHHe. ['paduku 3aBUCUMOCTU
KOOpAMHAT, CKOPOCTH, YCKOPEHUs, IIyTU U MIEPEMEIICHNUS MaTEPUAIILHOM TOUYKH OT BPEMEHHU.

CBo0OoHOE majieHne. Y CKOpeHne CBOOOIHOTO TTaACHHUS.

KpuBonuneiiHoe nBukeHHE. [IBH)KEHHME MaTepualibHOM TOYKM II0 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEHAsE CKOpOCTh. [lepruon u yactora
oOpaitenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHnyeckue yCcTpoicTBa U IPaKTUIECKOE IPUMEHEHHUE: CIIUJOMETP, ABMKEHUE CHAPSIOB,
LEIIHBIE U pEMEHHBIE IIEpeJayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, WILTIOCTPALIAS KHHEMAaTUYECKUX XAPAaKTEPUCTHK ABUKECHUSI.

[TpeoOpa3oBanue IBUKEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[Tanenue Tea B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habntonienue nBrxeHus Tena, OpoIIeHHOTo MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Hampasnenue ckopocTH npy ABMKEHUU IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopnsie pabomuol

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LENbIO OMPEIeICHHs] MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXIY Iy TSIMU, IPOIACHHBIMH TEJIOM 3a MTOCJIEI0BATEIbHbIE

paBHbIE MPOMEKYTKA BPEMEHU IMpPH PABHOYCKOPEHHOM JBM)KEHHHM C HayaJbHOM CKOPOCTHIO,
PaBHOH HYJIIO.

N3yueHne nBUKEHUS NIapUKa B BI3KOW KUIKOCTH.
N3yuenne nBUKEHUS Tena, OpPOLIEHHOTO FOPU30HTAIIBHO.
Tema 2. /lunamuxa

[IpuHnun otHocutensHOcTH [ammies. [lepssiii 3akoH HeroToHa. MHEpUMaIbHBIE CHCTEMBI
OTCU€TA.



Macca Tena. Cwma. Ilpunnun cynepmno3unuu cwi. Bropod 3akoH HproToHa st
MaTepHaibHOM Touku. TpeTuit 3akoH HploTOHA 11711 MaTepuaibHbIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna tsbkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoybkeHus, kauenus). Cuia tperus. Cyxoe Tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS NPU
JBUKEHUU TEJIa B KUAKOCTH WU rase.

[ToctynaTensHOE U BpaliaTeabHOS ABMKCHUE aOCOTIOTHO TBEPIOTO TeNa.

MOMEHT CHJTIBI OTHOCHUTEIIBHO OCH BpauieHus. [1neqyo cuibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuuecKkue YCTPOHUCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOJALIUIHUKY, JIBHKEHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHrEe MHEPLHH.

CpaBHeHHME MacC B3aMMOICUCTBYIOIIUX TEJ.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CiioxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeopMaIium.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U T1aJICHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAYEHUS U CKOJIBKCHUSI.

YcnoBus paBHOBecust TBEpAOro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydenne qBUKCHHUS OpyCKa M0 HAKIIOHHOW TUIOCKOCTH.

HccnegoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IMPYXKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu.

HccenenoBanue ycnoBuil paBHOBECHUS TBEPAOrO TeJla, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanukKe

NmMnynsc MaTepuanbHOM TOYKHU (Tela), CUCTEMbl MaTepUalibHBIX ToueK. IMITyIbC CUITBI U
M3MEHEHHUE UMITYJIbCca TeJla. 3aKOH COXPAHCHUS UMITyJIbca. PeakTHBHOE ABUKEHUE.

Pabora crisl. MOIIHOCTE CHJIBI.

Kunerndeckasi sHepruss MaTepuaibHONH TOYKU. TeopemMa 00 M3MEHEHMHM KWHETHYECKOU
SHEPTUH.

[ToTenmmansHas sHeprus. [loTeHManpHas SHEPTHs YIPYyTO AehOPMHUPOBAHHOMN TIPY>KUHBI.
[ToreHuuanpHas SHEPTUA TeNa BOIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpbHBIE W HEMOTEHIMANbHBIE CUJbl. CBSI3b pabOTHI HEMOTEHIIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

Yrpyrue v Heynpyrue CTOJTKHOBEHHUS.

TexHuuecknue yCTpoMCTBa U NMPAKTHUYECKOE MPUMEHEHHE: BOJAOMET, KONEp, MPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBMKEHUE.

[Tepexon mOTEHIIMATHHON YHEPTHH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuui sxkcnepumenm, nabopamopnsie pabomuol



N3ydenne aOCOMIOTHO HEYNpPYroro yJapa C TOMOUIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHUIIBI C W3MEHEHHEM MEXaHUYEeCKOW JHEpPruu Tella Ha
IIPUMEPE PACTIKEHUS PE3UHOBOIO JKIYTa.

Pa3nea 3. MosekynsipHas pu3nKka ¥ TepMOJUHAMHUKA

Tema 1. Ocrogvl MONEKYIAPHO-KUHEMUYECKOIL Meopuu

OcHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KMUHETUUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
Bbpoynosckoe nBuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS YaCTHUI] BEILIECTBA.
Mogenu cTpoeHus Ta30B, KHUIKOCTEH U TBEPABIX TN U 00bICHEHHE CBOMCTB BELIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonmnuectBo BewecTsa. [loctosHHas ABoranpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH Teopuu
uieanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa cCpeAHeld KHHETHYeCKOH sHepruu
TEIUIOBOTO BWKeHUs dacTull rasza. lllkana temnepatyp KenbBuna. ['a30Bble 3aKOHBIL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon /Jlanprona. M3omporieccsl B uacaibHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe MpencTaBiIeHHE M30IMPOLIECCOB: M30TEpMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBalONIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJEKYI
OpPraHMYECKUX COCIUHCHUM.

OmnbiThl 0 AU Py3un KUAKOCTEHN U Ta30B.

Monens OpOyHOBCKOTO IBHIKEHUS.

Mogenb onbita LltepHa.

OnbIThI, JOKA3bIBAIOUINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOIO B3aUMOICHCTBUSI.

Monens, nunrocTpupyomas Npupoy JaBJlICHHs ra3a Ha CTEHKH COCyJa.

OnBIThI, HIUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UICAIIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

Ompenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHHMH 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEK/y IIapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnoebl mepmoounamuxku

TepmonnHamuueckass cucteMa. BHYTpeHHsST 3HEprusi TEPMOJAMHAMHYECKOW CHUCTEMBI U
crocoObl €€ u3mMeHeHus. KomanuecTBo TemaoTel U pabota. BHyTpeHHss SHEprust OAHOATOMHOIO
UJeaIbHOrO0 ra3a. Busl Temonepeiayu: TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IIyYCHHE. Y IeIbHAas
TEIJIOEMKOCTD BelecTBa. Koam4ecTBo TEIIOTHI P TEIUIONepeaaye.

[Tonsitue o0 anmabatHoM mporiecce. llepBeiil 3akoH TepMmoauHaMmukH. [Ipumenenue
HEepBOro 3aKOHA TEPMOJMHAMUKU K M3ompoueccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeobpatuMocTs mpo1eccoB B MPUPOJIE.

Tennobie MammHbL. [IpuHIMIE NeiicTBUS TeToBbIX MammuH. [Ipeobpa3zoBanus sHEPTUN B
Teru1oBbIX MamrHax. Koagdunuent nonesnoro neictaus remaoBoi mamuHel. ki KapHo u ero
K03(pPUILIMEHT MOJIe3HOTO AeHCTBUSA. DKOJOTHUECKUE MPOOIIEMBI TENIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: [BUIaTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



W3menenne BHYTpEHHEW SHEPruu Tela IMPU COBEPUICHUU padOTHI: BBUIET NMPOOKU W3
OyTBHUIKH O] ICHICTBHEM C)KaTOTO BO3lyXa, HarpeBaHue 3(upa B JaTYHHOU TpyOKe My TEM TpeHus
(BHI€OIEMOHCTpAIIH ).

H3meHeHre BHYTpEHHEH SHEpruu (TeMIiepaTypsbl) Tela Mpy Teruionepeaaye.

OmnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoit TypOMHBI, BUTATENsl BHYyTPEHHETO CTOPaHusl, p€aKTUBHOIO JBUTATES.

Yuenuueckuiu sxcnepumenm, nabopamopmwie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eewjecmea. Pazoevie nepexoowvl

[TapooOpa3oBanue u koHaeHcauus. Mcnapenue u kunenue. AGCOIIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3Ayxa. HachlleHHbIN map. YaenpHas TemioTa mapooOpa3oBaHUsA. 3aBUCUMOCTH
TEMIIepaTypbl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpuctammudyeckue u amopdHbie Teaa. AHM30TPOIHUS CBOMCTB KPHCTAIIIIOB.
Kunkue kpucramnel. CoBpeMeHHbIe Marepuanbl. [lnaBneHne u Kpuctaimzanus. Y aenbHas
teruiota masneHus. Cyonumanms.

YpaBHEHHE TEIUIOBOTO OanaHca.
TexHudeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: THTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TCXHOJIOIUH MOJYUCHUA COBPEMCHHBIX MAaTCpHUaloB, B TOM YHUCJI€ HAHOMATCPHaIOB,
N HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIIICHHBIX ITAPOB.

Kunenue npu moHWKEHHOM JaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

HaGnronenre HarpeBaHus ¥ IUIABJICHHS KPUCTAUTMYECKOTO BEIIECTRA.
JleMoHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepeHre OTHOCUTEIHHOM BIIAKHOCTH BO3/yXa.

Pa3znen 4. diekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

OnekTpu3anusi Tell. OJEKTpUYecKuid 3apsn. JIBa Buaa 5SIEKTpUUYECKUX 3apsoB.
ITpoBOAHMKY, TUAIIEKTPUKH U TIOTYTIPOBOJHUKU. 3aKOH COXPAaHEHUs MIEKTPUUYECKOTO 3apsa.

Bzaumoneiicteue 3apsmoB.  3akoH  Kynona. TodeuHblil  aiexTpuueckuid  3apsi.
Onekrpuueckoe mone. Hanpsok€HHOCTh anexTpuueckoro mossd. [lpuHmun cynepno3unuu
3JIEKTPUYECKUX NoJIeh. JINHUY HanpsHKEHHOCTH IEKTPUYECKOTO TOJIA.

Pabora cun sanekrpoctarndeckoro nois. [lorenuunan. Paznocts norenmanos. [IpoBoaHuku
U IU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJe. [usdnekTpuueckasi pOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DJIEKTPOEMKOCTh IIOCKOTO KOHJAEHCAaTopa. DHEPrUs
3apsA’KEHHOTO KOHJIEHCATOPA.

TexHnyeckue ycTpoiCTBa M NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHHE 3JEKTPONpPHOOpPOB, KOHAEHCATOpP, KONUPOBAIbHBIN
arapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JAEHCTBUS DIIEKTPOMETPA.

BzaumopeiicTBie Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIAKEHHBIX TE.



[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.

DJIEKTpOCTAaTUUYECKAs 3aIUTa.

JM3neKTpUKHY B 3JIEKTPOCTATHUECKOM TOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA OT IUIOIAH IUIACTHUH, PACCTOSHUS
MEX1y HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHCATOPA.

Yuenuueckuiu sxcnepumenm, nabopamopmwie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. llocmoannwtii 3nekmpuueckuit moxk. Toku é paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUSA JJIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuiia Toka. I[TocTOSIHHBIN TOK.

Hampsokenne. 3akon Oma 115 yyacTKa LEenH.

DneKTpuuecKoe COINPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, NapauiesIbHOE, CMENIAHHOE COEIUHEHNE ITPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYILIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) AyieKTpudeckoi nenu. KopoTkoe 3aMbIikaHue.

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

DneKTpuuecKkuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TomynpoBonnuku. CoOCTBEHHass W NpPHUMECHas IPOBOJUMOCTb IOJYIPOBOJAHUKOB.
CgoiicTBa p—Nn-niepexona. [TomynpoBoTHUKOBBIE PUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JuccoIanus. IeKTPOIIn3.

DneKkTpuuecKkuid ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATEIbHBIN pa3psa. MonHus.
[Tna3zma.

TexHuuecKue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHE: AMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTelIbHbIe MPHOOPBI, 3IEKTPOOCBETUTENIbHBIE MPHOOPHI,
TEPMOMETP  COMPOTHUBIIEHUS, BAKYYMHBIM  JMOJA, TEPMUCTOPl U  (POTOPE3UCTOPHI,
MOJTyIPOBOTHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb COINPOTHUBJIECHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JJIUHBI, IUIOIIAIN
MOTIEPEYHOI0 CEUEHUsI U MaTepuaa.

CmenranHoe coeIMHEHUE TPOBOHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYLIEH cuiibl. KOpoTkoe 3aMblkaHHE TajabBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBoli pa3pst ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHne cMemaHHOTO COeIMHEHHS PE3UCTOPOB.

N3Mmepenne a1eKTpOoABMIKYIIIEH CHIIBI NICTOYHUKA TOKA ¥ €70 BHYTPEHHETO CONIPOTUBIICHHUS.

Habmonenue anexrponusa.

Me:xnpeameTrHblie CBA3U



N3yuenne kxypca ¢usuku 6a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBIISETCS C yU4ETOM
COJepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemmusie nouwamus, CBA3aHHBIE C HM3YYCHHEM METOOB HAyYHOTO ITO3HAHMS:
sBIICHUE, Hay4dHBId (pakT, rumore3a, Qu3uveckas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOICHUE,
9KCHEPUMEHT, MOJIETUPOBaHHE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: pelieHre CUCTeMbl YpaBHEHUH, THHelHas GyHKuus, mapabona, runepooa,
uX rpaduku U CBOIMCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOC TPUTI'OHOMCTPHUYCCKOC TOXIACCTBO, BCKTOPBI M HX IPOCKIHWHM Ha OCH KOOpAWHAT,
CJIO’)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKMBOW mpupoje, 1uddysus, ocMOC, TEII000MEH
JKUBBIX OPraHU3MOB (BMJIbI TEIJIONEPENAYH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeJ, KUAKOCTEH M Ta30B, 3JEKTPUYECKUE
CBOICTBA METAJIJIOB, AJICKTPOJIUTHIECKAS JUCCOLIMAIINS, TalIbBAHHUKA.

leoepaghus: BIaXXHOCTH BO3IyXa, BETPHI, OapoMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUM C UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHME 3aKOHA COXPAHEHUS HUMITyJbca B TEXHUKE (pakera,
BOJIOMET M JIpyrue), IBUTATENIb BHYTPEHHEIO CropaHus, NapoBas TypOWHA, OBITOBOU
XOJIOAWJIbHUK, KOHAUIIUOHEP, TEXHOJIOTUU IMOJTYYCHHA COBPECMECHHBIX MAaTCPUAJIOB, B TOM YUCIIC
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTMH,  J3JEKTpOCTaTHUYeCcKas  3allluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, dJIEKTpOHArpeBaTeibHble MPHOOPHI,
3IIEKTPOOCBETUTEIbHBIE PUOOPHI, TaJIbBAaHHKA.

11 KUIIACC

Paznen 4. DiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocrossHHBIE MarHuThl. B3anMoAeHCTBHE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJe€.
Bekrop marauTHO#M MHAYKIUU. [[pyUHIUIT Cynepno3uliui MarHUTHBIX MOJed. JINHUM MarHUTHOM
uHAyKuud. KapTuHa TMHUN MarHUTHOW MHTyKIIUU TOJISI HOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe ToJie TPOBOJHUKA C TOKOM. KapTuHa NIMHHMI WHAYKIIMA MAarHUTHOTO TOJIS
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanMmoieiicTBrHE MPOBOJJHUKOB C TOKOM.

Cunia Amnepa, €€ MoyJIb U HalpaBJICHHE.

Cuna Jlopenna, e€ MOIyJib W HampaBiieHHe. JIBMKeHUE 3apsHKEHHOM YacTUIBI B
OJIHOPOJIHOM MarHuTHOM moJjie. Pabora cumsr JlopeHniia.

SIBneHue HIEeKTpOMAarHUTHOM WHAYKIUU. [lOTOK BeKTOpa MarHUTHOM WHIYKLHH.
DNEKTPOABMKYIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nuaykuuu dapazes.

BuxpeBoe snextpuueckoe mojie. DIEKTPOABUAKYIAsS CHJIA WHAYKIUU B TPOBOIHUKE,
JIBIDKYIIIEMCS TIOCTYTIaTeILHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOMHAYKIMH. DJIEKTPOJBUKYIIAs CHUJIa CAMOUHTYKIIUH.

DHeprusi MarHUuTHOTO TOJIsl KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE TMPUMEHEHHUE: IIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHIL], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOI'O IIyYKa MarHUTHBIM T1OJIEM.

JIuHMY MHOYKIMYA MarHUTHOTO TOJIS.

B3anmozenictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amrmiepa.

HevictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune aneKTPOMarHUTHOM MHAYKIUU.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABMKYLIEH CHIIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
IIOTOKA.

SIBneHne caMOMHIYKIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1ecTBUSA NOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnas cucrema. CBoOOJHBIE MexaHMueckue Kojebanusa. [apmonuueckue
konebanus. Ilepwon, dacrora, ammautyga u  (asa koneOanuil. I[lpyXUHHBI MasTHUK.
MaremaTudeckuii MasSTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuii. [IpeBparienne sHepruu npu
TapMOHUYECKHUX KOJICOAHUSX.

Konebarenbupii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OaHUSI B HICATHLHOM
KOoJeOaTeIbHOM KOHType. AHAJIOTUs MEXIYy MEXaHWYECKUMU U DIIEKTPOMATrHUTHBIMU
konebanusimu. @opmyna Tomcona. 3akoH COXpaHEHHUS SHEPTUU B UACATBLHOM KOJleOaTEIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromMX KojeOaHUAX. BbIHYKJIeHHbIE MeXaHHYeCKUe KoJeOaHUs.
Pe3onanc. BeiHyX/IeHHBIE AIEKTPOMArHUTHBIE KOJeOaHu .

[lepemennbIii Tok. CMHYCOUJANbHBIM MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepeaada U MOTpPeOIECHUE AIEKTPUUECKON JHEPTHUU.
OKOJIOTMYECKUE PHUCKH TPU TPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa wucnosb30BaHUs
AJIIEKTPOIHEPTIHH B TOBCEAHEBHOM KU3HU.

TexHudeckne yCTpPOMCTBA M IPAKTUYECKOE IMPHUMEHEHHE: DSIIEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, IMHUU dJIEKTporepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTebHOM CUCTeMBI (TIPYKUHHBIN WM MaTeMaTHYeCKUN
MasTHHK).

HaGnronenue 3atyxaronmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

HabGnronenue pe3onanca.

CBOOOTHBIC AIEKTPOMArHUTHBIC KOJICOAHNS.



OcuumiorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKa M HAMNPSOKEHUS OT BPEMEHM)  JUIs
AJICKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onanc mpu mocnenoBaTelbHOM COEIMHEHUU PE3UCTOpa, KATyIIKH MHIYKTUBHOCTU U
KOHJIEHCATOpA.

Mogenb TUHUN 3IEKTPOTIepeIadun.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUOAA MAJIBIX KOJIeOaHUI rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne mEepeMEHHOT0 TOKa B IEMH W3  IOCJIEIOBATEIBRHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKK U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60TIHbL

MexaHnuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. [lepuoa. Ckopocts pacnpocTpaHeHuUs
u JumMHa BOJIHBL. [lomepeunbie W TpojofibHBIE BOMHBL HWHTepdepenuus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIYy4Y€HHUs AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHranus BekTopoB E, B, V B anexkrpomarautHoi BostHe. CBOMCTBA JIEKTPOMATHUTHBIX BOJIH:
OTpaXeHHe, TMpeJioMJIeHHe, TojsApu3anus, audpaknus, uHTephepeHius. CKOpoCcTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHUe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[TpuHIUTIBI paIOCBA3H U TeJIeBUACHH. Paaronokanus.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIICH Cpeibl.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yABTPa3BYKOBasl JMArHOCTUKA B TEXHHKE W MEIULMHE, pajap, PaauoONpUEMHHK, TEJIEBU3O0D,
anTeHHa, Teneon, CBY-meus.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TOMIEPEUHBIX U MPOJI0IbHBIX BOJH.

Kone6umomeecs Teno Kak MCTOYHHK 3BYKa.

HaGnronenue otpaxxeHus U MPEeIOMIICHUS MEXaHUIECKUX BOJTH.

Ha6mronenue natepdepeHInu 1 TUPPAKIIIA MEXaHUIECKUX BOJTH.

3BYKOBOH PE30HAHC.

Habnronenue CBsI3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOW M YacTOTOM
KoJIeOaHmil.

HccnenoBanue  CBOWMCTB — DJIGKTPOMArHUTHBIX —~ BOJIH:  OTpPaKEHHUE, IMPEIIOMJICHUE,
noJsipu3anus, 1udpakuus, THTephepeHIIHS.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsmonnHetHOE paclipocTpaHEHHUE CBETa B OJHOPOIHOM Ccpeie.
JIyd cBeta. ToueyHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHe H300pakeHUH B IIIOCKOM
3epkae.

[Ipenomnenne cBera. 3aKOHBI TPEIOMJICHHS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. IIpefenbHBI yroj TOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucniepcus cBeta. ClnoxHBIN cocTaB 6eoro cBera. LIger.



CoOwuparonue W paccewBaronive JHH3BL ToHKas JnuH3a. DOKYyCHOE pacCTOsHUE H
ONTHYECKasl CUila TOHKOW JHH3bI. [locTpoeHne n3o0pakeHUi B COOMPAIONTUX U PACCEHUBAOIINX
nuH3ax. @opMyJiia TOHKOU JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BomnoBas ontuka. WHtepdepenuus cBera. KorepeHTHbIE UCTOYHHUKH. Y CIOBUS
HaOJI0/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. J[udpakunonnas pemérka. YciaoBue HaONIOJCHHUS TJIaBHBIX
MaKCUMYMOB TIPH TaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY .

[Tonspuszanus ceera.

TexHuyeckue yCTpoWCcTBa W MPAKTUYECKOE MPHUMEHEHHEe: OYKH, Iyma, (oToammapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTUKA, TU(QPAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Llemoncmpayuu

[IpsiMonuHeitHOE pacHpoCcTpaHEHUE, OTPAXKEHHUE M IperomiieHHe cBera. Ontuyueckue
puOOpBHI.

[TonHoe BHyTpeHHEe oTpakeHue. Moiennb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3aX.

Mogenu MUKPOCKOIIa, TEJIECKOIA.

HaGmronenne uatepdepeHIm cBera.

HaGmronenue audpakuuu cBera.

Habmronenue nucnepcuu cBera.

[Tonyuyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tony4yeHnue criekTpa ¢ HOMOILIBIO AU(DPAKIIHOHHON PEIIETKH.

HaGroneHue nonsipu3auu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne nokazaresns IpeioMIICHUS CTEKIA.

HccnenoBanue cBOMCTB N300pakeHU B JTHH3AX.

Habmonenue qucnepcun certa.

Pa3jnen 6. OcHOBBI crIeUATBHONH TEOPUHM OTHOCUTEILHOCTH
['paHuilbl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. llocTynaTel crnenualbHOW TEOpUH
OTHOCUTENBHOCTH: WHBApPUAHTHOCTb MOJYJIsI CKOPOCTM CBe€Ta B BaKyyMme, MPUHIUII
OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHHU U COKPAILEHUE JJIHHBI.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYJIECOM PEIIITUBUCTCKON YaCTUIIBI. DHEPTHs TTOKOSI.

Paspnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonsl. Dopmyna [lnanka cBs3u sHEprun (HOTOHA C €r0 YACTOTONH. DHEPTUS U MMITYJIBC
dboToHa.
OtkpeiTie u wuccienaoBanue (orodadpdekra. Ombitel A. . CroneroBa. 3akoHBI
doroaddekra. YpaBuenue DitHmreiina 1 porordpdexra. «Kpacnas rpanuna» porodddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XuMHYecKoe JeHCTBHE CBETA.



TexHUUecKne yCTPOWCTBA W TPAKTHUECKOE NPUMEHEHHe: (poTorneMeHT, (OTOTATUHK,
COJIHEUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu
D010 peKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akOHOB BHEITHETO GoTod(dekra.
CBeTOoquoOI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesHuto o -uactui. [lmanerapHas
mozenb atoMa. [locrynarel bopa. U3nydenue u norsomieHue GOTOHOB MpU MEPEXoje aroma ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEH 3HEPTUU aTOMa BOJOPO/aA.
BonnoBeie cBolicTBa yactull. Bosubl ne bpoins. KopyckyisipHO-BOJIHOBOM Tyain3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHHUE.
TexHuueckue yCTpPOHMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaJINU3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.
Jlemoncmpayuu
Mopens onsita Pesepdopra.
OrnpenenieHne JIMHBI BOJIHBI Jla3epa.
Habmronenue nuHeuaThIX CHEKTPOB U3ITyYEHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HalGnronenue TMHEHYaToro crekTpa.
Tema 3. Amomnoe s0po
OKCHEpUMEHTHI, JOKa3bIBAIOLINE CI0KHOCTh CTPOEHUS AApa. OTKpBITHE PaJMOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo ompenenenuio cocraBa paauoakTHBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ay4yeHus. BinsHue paqnoakTUBHOCTU Ha JKUBbIE OPraHU3MBI.
OTtkphITHE TIPOTOHA U HeHWTpoHa. HykimonHas mozens siapa ['eiizenOepra—Banenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTomnsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['aMma-m3mydenue. 3aKoH
pPaZioaKTUBHOTO pacmaja.
DHeprus CBsS3U HYKJIOHOB B siape. AnepHbie cuibl. JlegekT Maccsl sapa.
Snepusle peakuuu. JleneHue U CUHTES SIED.
SAnepueiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGnemMbl M TNEPCHEKTHUBBI  SIEPHOMN
SHEPreTHKU. JKOJIOIMYECKHUEe aCIIEKThI A1€PHON SHEPIETUKH.
DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTtoap! HaOIOICHHS U PETHCTPALIUU 3JIEMEHTAPHBIX YACTHIL.
QOyHaaMeHTaIbHbIE B3auMoecTBus. EAMHCTBO (hr3nyeckoi KapTHHBI MHUpa.

TexHUYeCKHe YCTPOWCTBA W TPAKTHYECKOE MPUMEHEHHUE: JIO3UMEeTp, kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi 6oMoa.

Jlemoncmpayuu

Cu€T4rK HOHU3HUPYIOIIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol
HccnenoBanue TpekoB YacTHil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oransl pa3BuTUs actpoHomMui. [IpukinanHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.



Bun 38é31H0r0 HeOa. Co3Be3nus, spKkue 3BE3/bI, INIAHETHI, UX BUANMOE JIBI)KCHUE.

ConHeynas cuctema.

Connue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpaMma «CrieKTpasIbHbII KJIacC — CBETUMOCTbY. 3BE3/1bI [TIaBHOU
MOCNIEI0BATEIBHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3  IJIaBHOMU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoOBpEMEHHBIE IPEACTABICHUS O
MIPOUCXOKACHUH U 3BOToLMH CoJIHLA U 3BE3/T. DTallbl )KU3HU 3BE3I.

Muneunsiii [TyTs — Hamia I'anaktuka. [lonoxxenue u nemwxenne Coinnna B ['anaktuke. Tumbl
rajakTuk. Paguoranmaktuku u kBazapbl. UEpHBIE ABIPHI B sIAPax TalaKTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopwust
Bonbioro B3peiBa. PennkroBoe u3nydeHue.

MacmrabHast cTpykTypa Beenennoil. MeraranakTuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Hab6nroneHus HeBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKCHHIMA
JUISL OTIPEICIICHUS TTOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3HSA
CeBepHoro nosyuapus 1 sipkue 3BE3/bl.

Ha6mronenus B Teneckon Jlynsl, miianer, Mieunoro [TyTu.

O0o0maroniee NnoBTOpPeHUE

Ponp ¢u3Wkun u acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON H
THYECKOH chepax 1edaTeabHOCTH YeJIOBEKa, pOJib U MECTO (PU3UKHU U ACTPOHOMUU B COBPEMEHHOM
HAyYHOM KapTHHE MHUpa, POib (U3HUECKOH Teopuu B (POPMUPOBAHUU MPEACTABICHUI O
busznyecKkoil KapTUHE MHUpPa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUI O IPUPOJIE.

MexnpeamMeTHble CBSI3U

Nzyuyenne kypca ¢usuku 0a3oBoro ypoBHd B 11 kjacce ocymiecTBIsieTCsS € Y4ETOM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTUKH, OWOJIOTUH, XHUMUHU,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, runores3a, Qu3myeckas BeIMYMHA, 3aKOH, TeopHs, HaOIIOJeHHeE,
SKCHEPUMEHT, MOJAECINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUN, TPUTOHOMETpUYECKUE (YHKIIUU: CHHYC,
KOCUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HX
MPOEKIIUM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX (DYHKIIHMH,
MpU3HAKK T0I00MS TPEYTOJIBHUKOB, ONpEIeIeHNe TUIOIAIN TUIOCKUX PUryp U o0bEMa Ted.

buonocus: anekTpudeckue IBICHUS B )XUBOU MPUPOJIE, KoeOaTeIbHbIE IBMKCHUS B )KUBOI
MPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOW NIPUPOJE, NEUCTBHE paTUAIlMU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIMYecKass CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHaTIu3.

l'eocpaghus: MarHUTHBIE TIONIOCAa 3€MITH, 3aJIe)KH MarHUTHBIX PyH, (poTochEMKa 3eMHOI
MOBEPXHOCTH, NPEACKA3aHNE 3eMIIETPSCEHUH.

Texuonozusi: TUHUN 3JIEKTpOIEpeiad, TeHEPaTOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS Te4yb, pajap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs OTNTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yueOHOro mpenvera «@usmka» Ha ypOBHE CpeOHEro oOmiero oOpa3oBaHUS
(6a30BBIA  ypOBEHB) JIOJDKHO  OOECHEUHUTHh  JIOCTHIKCHHE  CICIYIONUX  JIMYHOCTHBIX,
MeTamnpeIMETHBIX U MPEIMETHBIX 00pPa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JlngHOCTHBIE pe3yibTaThl OCBOCHHUSA yueOHOro mpeamera «Du3MKa» TOJDKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYyYaroluXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPUEHTALUW, TMO3UTHUBHBIX BHYTPEHHHX
yOKICHHUI, COOTBETCTBYIONIUX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  0OIIecTBa,
pacuimpeHne KM3HEHHOTO OMbITa M OIbITa JAEATEILHOCTH B IMPOIIECCE peaTu3alii OCHOBHBIX
HaIpaBJICHUI BOCIIUTATENBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

Cc()OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3WUIUU  OOYYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOr0 0OIIECTBa;

MPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
LIGHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIHHOCTh B HHTEpECax TPakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTIPABIICHUH B 00Pa30BaTEILHON OpPraHU3aInN;

yMEHHE B3aUMOJCHCTBOBATh C COLUAIBHBIMU HWHCTUTYTAaMH B COOTBETCTBHM C UX
GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTApPHOU U BOJOHTEPCKOU JI€ATEIbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS S

c¢(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, TATPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCUMCKHX
Y4EHBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, S THIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHYMBOTO Oy IyIIETo;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
buznueckoil Hayke;

5) Tpy10BOro BOCIIMTAHUS:

WHTEPEC K pa3IMIHbIM chepam mpodecCHOHATEHOM NeATETLHOCTH, B TOM YUCIIE CBI3aHHBIM
¢ (U3MKONM M TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiel mnpodeccuu u
pealln30BbIBATh COOCTBEHHBIC )KIU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CTIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B o0jacTH (U3MKH HA
MPOTSKEHUH BCEU KU3HU,

6) 9IKOJIOrNY€CKOr0 BOCIUTAHUS:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYJIBTYPBl, OCO3HAHHE TII00ATBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;



IJIAHUPOBAHMUE U OCYILECTBIEHUE ICVCTBUI B OKPYIKAOLIEH CPE/I€ HA OCHOBE 3HAHUS LIEJIECi
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciipeHre OIbITa JIEeATEIbHOCTH HKOJIOTMYECKON HampaBIE€HHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 110 PHU3UKe;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BuUTHUs (HU3HMUECKON HAYKH;

OCO3HAHUE IICHHOCTH HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MIPOIECCEe U3YUYCHHS (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIBCKYIO IESITEIIbHOCTh MHINBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHUSI
Ba3zoBble JJornueckue neiicTBUA:

CaMOCTOSITEIIEHO  (DOPMYTHMpOBaTh M aKTyalIM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 3aJaBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaTeIBaTh IUIAH PEHMICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMCIOIIUXCS MaTePHUATHHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESTEIBHOCTH, OLIEHWBATH COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh M BBITIOJNHATH pPadOTy B YCJIOBHSX pPEaTbHOr0, BHUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPH PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble nccienoBaTe/bCKHe 1eCTBUSA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHITHSIMH W METOIaMH (PH3UUecKOu
HaYKH;

BJIQ/ICTh HABBIKAMHU Y4YeOHO-MCCIIEAOBATEIbCKON U MPOEKTHOM NeATeIhbHOCTH B 00IacTU
(U3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COCpKAHUS, MPUMEHEHHIO PAa3TUYHBIX METOJIOB TIO3HAHHS,

BJIAJICTh BHUJIAMHU JICATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €0 WHTEPIPETAIlH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUSAX, B TOM YHCIIE TIPU CO3/IaHUN
y4eOHBIX TIPOCKTOB B 00JIACTH (U3UKH;

BBISBJISITh NPUYMHHO-CIICJCTBCHHBIC CBSA3M W aKTyaJIM3UpPOBaTh 3a1ady, BBIJABUTATH
THIIOTE3Y €€ PEeUICHHs, HAXOJUTh apTyMEHTHI JUIS JJ0Ka3aTeIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

AHATM3MPOBATH IMOTYICHHBIE B XO/I€ PEIICHHS 33/1a4¥ Pe3yJIbTaThl, KPUTHYECKU OIIEHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHUE B HOBBIX yCIIOBUSX;

CTaBHUTH U (hOpMyIIMpOBaTh COOCTBEHHBIC 33]]a4l B 00pa30BATEIBHON ESTEITLHOCTH, B TOM
qrclie IPU U3YYCHUU (DU3HKY;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PH3UKE B IPAKTHUECKYIO 00J1aCTh KU3HECATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTe;

BBIIBUTATh HOBBIE HJIEH, TpeJIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a9H, JOIMTYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.



Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HaBBIKAMU MOJy4YeHHs MH(OpManuu GU3NYECKOro COACpKAaHUA U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBJIATH IOMCK, aHajdu3, CHCTEMaTH3alMi0 MU
MHTEPIpETaLNI0 HHPOPMALIUU PAa3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJIBb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHI B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3ALMOHHBIX 3aJady C COOJI0IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PecypcocOepekeHus], MPaBOBBIX U
ATHUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€3011aCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOIO COJAEP)KAaHUS B PA3NIMYHBIX (opmarax ¢ Y4EToM
Ha3HauYeHUs MHPOPMALIMH U 1IeJIEBOM ayAUTOPUH, BBIOUPAst ONTUMAIIbHYIO (OpMY IpeCTaBICHUS
U BU3yaJIU3aliH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA YPOKaX (DU3UKHU M BO BHE-YPOUHOU JNESTEIBHOCTH;

pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlUi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIh30BaTh MPEUMYIIIECTBA KOMaHIHON ¥ HHIUBUIYaIbHOU PabOTHI;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX ICHCTBHI C Y4ETOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO WICHA KOJUICKTHBA,

MPUHUMATh 1IeJIM COBMECTHOM JEATENbHOCTH, OpPraHU30BbIBATH W KOOPJIWHHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUN, PACIPEAEIATH POJIU C YYETOM MHEHUI
YYaCTHHUKOB, 00CYKIIaTh PE3yJIbTaThl COBMECTHOW PaOOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U Ka)JOr0 YYaCTHHKA KOMaHIbl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLICHWBATH WJEH C IMO3UIUM HOBU3HbBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTyalUsX,
MPOSIBIISITH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUITUATHBHBIM.

PerynasiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1€l CTBUSA
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00OJacTu (PU3MKU U
ACTPOHOMMH, BBISABIIATH MTPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/Iauy;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUs PAcuYE€THBIX M KA4YECTBEHHBIX 3a1ad, IUIaH
BBIMIOJIHEHUSI TMPAKTUYECKOW paboThl ¢ YYETOM HMEIOLIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIIOYTECHUII;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;
JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBAThH (POPMUPOBAHUIO U MPOSBICHHUIO SPYAULIUH B 00JIACTH (PU3UKHU, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SJMOIIHOHAJIbHBIH HHTEJICKT:



JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YIbTATOB LEIIAM;

BJIaJIeTh HaBBIKAMU ITO3HABATEIbHON peQUIEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
Y MBICIIUTEIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCTIONIB30BaTh MPUEMBI peIICKCHUH JIJISl OLICHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHHS 110 UX CHI)KECHHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI IPYI'HX IIPU aHAIMU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHX IIPU aHAIHU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKH.

B mporecce 1o0CTHKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHSI IPOrpaMMBbl IO (PU3HKE IS
YPOBHSI CpEIHEro 00IIero oopa3oBaHusl y OOYyYaIOUIMXCSl COBEPIICHCTBYETCS SMOLMOHAIBHBIN
UHTEJJIEKT, PeANnoIaralonuii cpopMUpPOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HAIPaBJIEHUS pa3BUTHUS COOCTBEHHON 3MOIMOHATLHON Cepsl, ObITh yBEpEHHBIM B ce0e;

caMOperyJIMpoBaHusl, BKJIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEJIEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLMOHAIbHBIM U3MEHEHUSIM U MTPOSBIISATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKCHMIO LENH M YCIEXY,
ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE JEHCTBOBATH UCXOS U3 CBOUX BO3MOKHOCTEM;

SMIATHM, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAJIIBHOE COCTOSIHUE JAPYTHUX,
YUUTBIBATh €T0 IIPU OCYILECTBIEHUH OOLIEHHUs, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTPAWBAaTh OTHOIICHUS C JPYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSIBIISATh HHTEPEC U Pa3peIIaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenust B 10 ki1acce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUMA:

JIEMOHCTPUPOBATh HA TPUMEpaxX poiib U MecTO (GU3NKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAapTUHBI MHUpA, B PAa3BUTUHA COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IMPAKTUYECKOU
JESATEIBHOCTH JIIOJCH;

YUUTBHIBaTh TPaAHMIBI TMPUMEHEHUS H3yUYEHHBIX (PHU3MUECKUX MOJEeJel: MaTepuanbHas
TOYKa, MHEpLHAlbHAs CHUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TEIO, UACAIBHBIN Ia3, MOAEIH
CTPOEHHUsI Ta30B, JKUJIKOCTEH W TBEPABIX TE€J, TOYEUHBIA IIEKTPUUECKUN 3aps] MPU PEIICHHUH
du3nyeckux 3anay;

pacrio3HaBaTh (U3NYECKHE SBJICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUM CTPOCHHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE IPSMOJUHEHHOE JBM)KEHUE, CBOOOJHOE MaJeHUE Tel,
JIBIDKEHUE 110 OKPY>KHOCTH, HHEPLIUS, B3aUMOAeHCTBHE Tell, Tudy3Hsi, OpOyHOBCKOE JBIKEHUE,
CTPOEHHUE JXKUAKOCTEH M TBEPABIX Tell, U3MEHEHUEe 00bEMaA TeN NMPU HarpeBaHUU (OXJIAXKACHUH),
TEIJIOBOE PABHOBECUE, HCIAPEHUE, KOHJEHCAlUs, IUIABJIICHHE, KPUCTAIIM3ALMs, KUIICHHE,
BIIQYKHOCTh BO3/yXa, OBBIIICHNUE JTABJICHU ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXJy IMapaMeTpaMU COCTOSIHMS ra3a B M30IPOLECcCax, AIEKTpU3alus Tell, B3aUMOJEHCTBHE
3aps1/10B;



ONMCHIBATh MEXAHMYECKOE JABM)KEHUE, UCHOJb3Ys (PU3MUECKHE BEIWYMHBI: KOOpJIUHATa,
IyThb, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJbC Teja, KMHETHYecKas
SHeprus, MOTEHIHMalbHas SHEprusi, MexaHuyeckas paboTa, MeXaHHWYecKas MOIIHOCTb; IpH
OTMCAaHUM TPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICI HCIIOIb3YEMbIX BETUUMH, UX 0003HAYCHHS
U CIUHHIIBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE NAHHYIO (U3UYECKYIO BEITUYMHY C JIPYTHMHU
BEIMYMHAMU;

ONMCHIBATh M3YyYEHHBIE TEIIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBJICHHUS, HCIOJB3Ys
¢u3uueckre BENWYHMHBI: JaBJICHHWE Ta3a, TEMIepaTypa, CpEAHsAs KUHETHYECKash HHEPrus
XaOTHUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTHUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsS 3HEprus, padora rasza, Ko3(QQUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU ONKUCAHUM MTPABUIIBHO TPAKTOBATH (DU3UYECKHI CMBICI MCIIOIb3yEeMbIX BEIUYHH,
uX OOO3HAYCHHMS M EIMHHUIBI, HAXOAUTHb (OPMYJBI, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMU BETUUYUHAM;

OIKCBIBATh HU3YyYEHHBIE 3JIEKTPUYECKHE CBOMCTBA BELIECTBA M JJIEKTPUUYECKHE SIBICHUS
(mporecchl), UCTIONb3Ysl (U3NUYECKHUE BEIIMUMHBL: IEKTPHUUECKUI 3apsj, dJIEeKTpUdecKoe Molie,
HANpsDKEHHOCTh  1OJIS, IIOTEHLMAJ, pPa3HOCTh IOTEHLUUAIOB; IPHU ONKUCAHUU [PABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICH MCIOJNb3YEMbIX BEJIMYMH, WX OOO3HAUYECHHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C IPYTHMHU BEJIMYUHAMY;

aHaAJTU3UpPOBaTh (PU3MUYECKUE MPOLECChl U SBJICHUS, UCHOJb3Yys (pU3nyYecKre 3aKOHbI U
IPUHLMUIBL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonsr HploTOHA, 3aKOH coxpaHeHus
MEXaHUYECKOM dHEpruu, 3aKOH COXPAaHEHHS] UMITYJIbCA, IPUHLHUII CYNEPHO3UIIMU CUJI, TPUHLIUIT
pPaBHONPABUsl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJEKYJISIPHO-KMHETHUECKYIO TEOPHIO CTPOCHMS
BELIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPrMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJl ¢ a0CONIOTHOM TeMIlepaTypoid, MepBBIH 3aKOH TEPMOJWHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsa, 3aKoH KyoHa, mpu 3TOM pa3inyaTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIpaKEHUE U YCIOBUS (IpaHuUIlbl, 00JaCcTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE IPUHIIMIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMICTB;
pas3nnyaTh yCaoBUs UX O€30MaCHOTO MCIIOIb30BaHMs B TOBCEAHEBHOM KU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI IO HCCIICOBAHUIO (DU3MUYECKUX SBICHUH M TIPOILIECCOB C
UCIIOJb30BaHWEM TPAMBIX W KOCBEHHBIX W3MEpPEHUH, TMpu 3TOM  (QOpMyJIUpOBaTh
npobieMy/3afgady ¥ rMInoTe3y y4eOHOro SKclepuMeHTa, coOMpaTh yCTaHOBKY U3 IPEJIOKEHHOTO
000py10BaHuUs, POBOAUTE OIBIT ¥ (POPMYJIHPOBATH BHIBOJIBI;

OCYILECTBIIATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PH3MUECKUX BEJIWYHH, TMPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO H3MEpEeHUs U HCIOJIb30BaTh HM3BECTHbIE METOJIbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEI0BATh 3aBUCUMOCTH MEXTy (PU3NYECKHMMHU BEJIMYMHAMH C UCTIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUil, MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHKCHPOBATH PE3yJbTAThl IMOIYYEHHOU
3aBHCUMOCTH (PU3UYECKHUX BEIMYUH B BHJIE TaOIUI] U TpaUKOB, 1eJaTh BHIBOJIBI 110 pe3yibTaTaM
UCCIIEI0BaHMS,

cobmoiaTh MpaBuia 0€30MacHOro TpyJAa NpU MPOBEJIEHHM HCCIEIOBAaHUM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEOBATEICKOW M  IMPOEKTHOW JIEATENILHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOro 000pyJ0BAHNUS;

pemaTb pacu€THble 3aJaud C SBHO 3aJaHHOM (U3MUYECKOW MOJENbl0, HCHONb3Ys
¢u3nueckre 3aKOHbBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBH 33Jjaui BHIOUPATh (PU3UUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIMYUHBI M (QOPMYIBI, HEOOXOAMMbIE Uil €€ pelIeHHs,
IIPOBOAMTD PAcUEThI U OLIEHUBATH PEAILHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3MUECKON BEITMYNHBI,



pemaTh KauyeCTBEHHBIC 3aJ[aud: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPECUMBYIO HETOYKY
paccyXKJIeHHUI C OIIOPOM HAa N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCIIOJIb30BaTh IPU pEIIeHUH YUeOHBIX 3a/1au COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUU
JUI TIOWCKA, CTPYKTYpUPOBAHMS, HWHTEPIPETALUMU M MPEJCTABICHHUA Yy4eOHOH M HaydHO-
HOITYJIIPHOH HH(OPMAITUH, TOTyYeHHON U3 Pa3INYHBIX HCTOYHUKOB, KDUTUIECKH aHATTH3HUPOBAThH
noJTy4aemMyro nH(OpMaIuio;

IPUBOJUTH NMPUMEPH! BKJIaJa POCCUICKUX M 3apyOECKHBIX YUEHBIX-(HU3UKOB B Pa3BUTUE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUIECKHE 3HAHUS MO (PU3HKE B TOBCEHEBHOM )KU3HHU [T 00€CTICUCHUS
0€3011aCHOCTH MPpHU OOPALEHUU ¢ PUOOPAMU U TEXHUYECKUMHU yCTPOUCTBAMM, Ul COXPaHEHUS
3]I0pOBbsI U COOJIIOJICHHUS HOPM KOJIOTMYECKOI0 MOBEACHUS B OKpY KaroIlei cpese;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIIAHUPOBATH paboTy
TPYMNIIBI, paIlMOHAIBFHO paclpeneisTb OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTAaHAAPTHBIX CUTYyallUsAX, aJeKBaTHO OLCHMBATH BKJAJ KaXKJOTO0 W3 YYaCTHHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOoi POOIIEMBI.

K koniy oOyuenust B 11 kiacce mpeaMeTHble pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHHbBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHHMKHM M TEXHOJOTHH, B MPaKTHYECKOU
JeSITeILHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAHHIBI TPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJENCH: TOYSUHBIN
JIEKTPUUECKUI 3apsi]l, JIyd CBETa, TOUEUHBIH HCTOUHUK CBETA, SI€PHAs MO/IETIb aTOMa, HyKJIOHHAsI
MO/I€JIb aTOMHOT'O si/ipa MPH peleHnH (HU3NIEeCKHX 3a/1a4;

pacrio3HaBaTh (U3NYECKHE SBJICHUS (MIPOLECCH) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY W KBAHTOBOW (DM3MKH: DJEKTPUUECKas MPOBOAMMOCTb, TEILIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
UHIYKIUs, JAEHCTBHE MAarHUTHOIO IOJs HA IPOBOJHUK C TOKOM WU JIBIKYIIMHCS 3apsf,
3JIEKTPOMArHUTHbIE KOJIeOAHUS U BOJHBI, IPSIMOJIMHEHHOE pacCpOCTPAHEHUE CBETA, OTPAKEHHE,
npejgomiieHue, WHTepdepeHius, Iudpakuus W TOISIpU3alUs CBETa, JHUCIEPCUS CBETa,
dotornexkrpudeckuii 3¢pdexT (poroaddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! palnOAKTUBHOCTb;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BEIIECTBa (PIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
AIIEKTPUUYECKYIO TPOBOJUMOCTD PA3IUYHBIX CPEN) M AJIEKTPOMArHUTHBIE SBICHHS (TIPOLECCHI),
UCHIONB3Ysl (U3NYECKHWE BEIMYMHBI: DJIEKTPUUECKUH 3apsj, cuila TOKa, DJIEKTPUYECKOoe
HarnpspKeHUe, 3JeKTPUUECKOE COMPOTUBIICHNE, Pa3HOCTh OTEHIIMAJIOB, JIEKTPOABWKYLIAsl CUIIa,
paboTa TOKa, MHAYKIMS MarHMTHOTO IoJis, cwia Awmmepa, cwia JlopeHna, HMHIYKTHMBHOCTb
KaTYyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepHoj MW 4YacToTa KojeOaHWi B
KOJIEOATETPHOM KOHTYpE, 3apsil U CHJa TOKa B TPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosiebaHni, (OKYCHOE pacCTOSHME€ M ONTHYEeCKas CWila JIMH3bI, MPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMbIX BEIMYUH, HUX OO003HAUYEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BETMUMHY C IPYTHMHU BEIMYHHAMH;

ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HCIONB3Ys (QHU3NUECKUE
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHWTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA, SHEPrHs U
uMIyibc (OTOHA, TMEpPHOJ IMOJypacmaga, SHEpPrus CBSA3M AaTOMHBIX SjAep, NPU OINUCAHUU
NPaBWIBHO TPAaKTOBATh (PU3MUECKUH CMBICT HCIOJIB3YEMbIX BEIUYMH, UX OOO3HAUYEHUS U



€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONIUE MAHHYIO (PU3WYECKYIO BEIUYUHY C IAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUY€HUE (PU3NYECKOM BETUUHHBI;

aHAM3UPOBATh (PU3NYECKUE TPOIECCHl M SIBICHUS, UCHOJB3YS (U3NYECKUE 3aKOHBI U
OpUHIUINB: 3ak0H OMa, 3aKOHBI IMOCJEAOBATEIBHOIO M MapaJyIeIbHOTO COEAMHEHUS
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MNPSIMOJIMHEMHOTO pacHpOCTPAHEHUsI CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI IMPEIOMIICHUS
CBeTa, ypaBHeHUE DUHIITeHA 111 HoTodd(deKTa, 3aKOH COXpAaHEHUS YHEPTHH, 3aKOH COXPaHEHUS
MMIIYJIbCA, 3aKOH COXPAaHEHUsS IEKTPUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOIO pacmnajna, OpU OSTOM pa3ivyaTh CIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BbIPaKEHHUE M YCJIOBUA (TpaHUIlbl, 00JacTH)
MIPUMEHUMOCTH;

OINpEEIATh HAIpaBICHWE BEKTOpa MHAYKLHMHM MAarHUTHOIO IOJI IPOBOJHUKA C TOKOM,
cuiibl Amnepa u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh U300paKeHHE, CO3AaBAEMOE TUIOCKUM 3€pPKajiOM, TOHKON JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHl IO HUCCIEIOBAHUIO (PU3UYECKUX SIBICHUI M MPOIECCOB C
UCTIONIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHHWH: mpu 3TOM  (POpMyITHUpPOBATH
npo0emMy/3anady U TUIOTE3Y Y4eOHOT0 SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pyA0BaHUs, TIPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEPEHHUS (HU3MUECKUX BEIUYHH, TPU ITOM
BBIOMpATh ONTUMAIBHBIA CHOCOO M3MEpPEHUsT W WCIOIb30BaTh HM3BECTHBIC METOJbI OIECHKU
MIOTPEUIHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKHUX BEIHUYUH C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOITYYCHHON 3aBUCHMOCTHU
Gu3MYECKUX BEIWYMH B BHAE TaOMUI] W TpapuKOB, JHeiaTh BBIBOABI IO pe3yJbTaTam
UCCJIEIOBAHMSI,;

coOnronarh mnpaBuwia 0O€30IacHOrO Tpyda IMpU NPOBEACHUM HCCIEIOBAaHUI B paMKax
y4eOHOr0 OSKCIIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM JESATENIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYIOBAHNUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (PHU3MUYECKOW MOJENbI0, HCIIONb3Ys
¢duznyeckre 3aKOHbI ¥ MPUHIIMUIIBI, HA OCHOBE aHAJIN3a yCIIOBUS 3a/1a4d BBIOUpPATh GU3NYECKYIO
MOJIeJIb, BBIICIATh (U3NYECKUE BEIMUMHBI U (OpPMYIbI, HEOOXOAUMBbIE sl €€ pelleHus,
MIPOBOJMTH PACUETHI U OLICHUBATH PEAIbHOCTD MOYYCHHOTO 3HAYCHUS (PU3NUECKON BETMUNHBI,

pelath KauyecTBEHHbIE 3aJlauM: BBICTPAUBATH JIOTUYECKH HENPOTHBOPEUUBYIO IEMOUYKY
pacCy’XJIeHH ¢ OTIOPOI Ha M3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHE SBIICHNUS,

HCIIOJIb30BATh MPH PEIICHUH yUeOHBIX 33/1a4 COBpEMEHHBIE HHPOPMAIIHOHHBIE TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHHWs, HWHTEPIPETAllMd W TPEICTABICHUS Y4YeOHOM U HAydHO-
MOMTYJISIPHOM MH(POPMAITUH, TIOTYYSHHOU U3 PA3IMIHBIX UCTOYHUKOB, KpUTHYECKU aHATTM3UPOBAThH
noJTy4aemMyro nH(OpMaIuio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anvaTh
YCIIOBUS UX 0€30MacHOT0 UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

MPUBOUTH MPUMEPHI BKJIa/a POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DH3UKOB B Pa3BHTHE
HayKH, B 00bSICHEHHE IPOIECCOB OKPY KAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS 10 (PU3HKE B MOBCEAHEBHOM KU3HU JUIsl OOECTICUeHUs
0e30MacHOCTH TIpU OOpAIEHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS COXPAHEHUs
3II0POBBSI U COOJIIOJICHHUSI HOPM SKOJIOTUYECKOTO TIOBEACHHUS B OKpY KaloIIel cpeie;



paboTaTh B IpyNIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IUTAHUPOBATh padoOTy
IpyNIbl, palUOHAIBHO paclpeieisaTh OO0S3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CHUTyalMsX, aJeKBaTHO OLICHWBATH BKJIAJ Ka)JOrO M3 yYaCTHUKOB IPYMNIbI B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoJsun4yecTBo 4acoB
Ne HaunmeHoBaHue pa3jieiioB K n
n/m ¥ TeM NPOrpaMMbl Beero “OHTPOJIL- LIpaKTH-
HbIE yecKue
padoTshI padoThI
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
11 dusuka 1 METOIBI 2
' HAy4YHOT'O IMO3HAHUS
Hroro mo pazneny 2
Pazgea 2. MEXAHUKA
2.1 KunemaTtuka 5
2.2 Junamuka 7
23 3aKOHBI COXpaHEHHS B 6 1 1
MEXaHHUKE
Hroro mo paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1
' KUHETUYECKON TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
ArperatHbie COCTOSTHUS
3.3 BemecTBa. DazoBbie 5
nepexoabl
Hroro no pazueny 24
Pa3nea 4. JIEKTPOINHAMUKA
4.1 DnexTpocTaTHKa 10 1
[TocrossHHBIM
4.2 aNeKTpudecKuit Tok. Toku 12 1
B Pa3IMYHBIX Cpeaax
Hroro no pazneny 22
PesepBHOE Bpemsi 2
OBUIEE KOJIMYECTBO 68 3 3

YACOB 110 ITPOTPAMME

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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11 KIIACC

No Haumenosanue KosnuecTBo yacos DJIEKTPOHHBIE
N pa3aesioB U TeM Kontpoan- Ilpakru- (uu¢posbie)

n/n Bcero

NPOrpamMMmbl HbIEe yecKHne o0pa3oBaTte/bHbIE
padoThI padoThI pecypchl
Pazpnen 1. JIEKTPOJANHAMUKA
11 | Oneerpovaramrmas 11 1 3 bubmorexa LIOK

' P https://m.edsoo.ru/7f41c97c
WHIYKIUS

Hroro no pazgeny 11

Paznen 2. KOJIEBAHUSA U BOJIHbBI
Mexanuueckue u
2.1 AJIEKTPOMArHUTHBIE 9 1
KoseOaHus

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

MexaHnuyeckue 1

2.2 3JIEKTPOMArHUTHBIE 5 1 Eubmorexa IOK
' p https://m.eds00.ru/7f41c97c¢
BOJIHBI
bubmuoreka [JOK
2.3 Orrreka 10 3 https://m.eds00.ru/7f41c97c
Uroro no pazueny 24

Pazgea 3. OCHOBBI CHEHHAJIBHOﬁ TEOPUU OTHOCUTEJIBHOCTHU
OCHOBBI CIIeIHAIbHOMI

bubmuoreka [JOK
3.1 (T;?{IEEETGHBHOCTH 4 ! https://m.edsc%g.ru/7f4lc970
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHThI KBAaHTOBOM 6 bubmuoreka [JOK
OIITHKH https://m.edsoo.ru/7f41c97c
bubnmuorexa [JOK
4.2 CTpoerue atoma 4 https://m.edséf).ru/7f4lc97c
bubmuoreka [JOK
4.3 ATOMHOE #1pO > https://m.edS(]J_}J.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN
51 DNeMEeHThI aCTPOHOMUU 7 1 bubnmoreka [JOK
U acTpou3uKu https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 7
Pa3nen 6. OBOBIIAIOILIEE TIOBTOPEHUE
6.1 Oo6o0maromee 4 bubmuoreka [JOK
MTOBTOPEHUE https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOTPAMME
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