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IlosicHuTeILHAS 3aMUCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeOHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHHA W TpeOOBaHWU K pe3ylIbTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpeacraBieHHbIX B DT'OC COO, a Takxe enepanbHOil pabodeit
IporpaMMbl BOCHHUTAHWS ¥ KOHICNIMHU IperojaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuwiickoit  @Denepanuu, peaau3yloOIMX OCHOBHBIE
o0Opa3oBaTelbHbIC TPOTPAMMBI.

MecTo yueOHOro npeaMera B yueGHOM ILIaHe

Ha w3yuenue ¢usuku (06a30BBIi ypOBEHB) HAa ypOBHE CpeIHEro oOmmero oOpazoBaHUs
otBoautTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

B3aumocBsi3b ¢ nporpaMMoii BOCIUTAHUSA

Hcnonp3oBaHne BOCIHTATEIBHBIX BO3MOYKHOCTEH COJEepKaHUsS Y4eOHOTO TMpeaMera
«Du3ukay a1 GOpMUPOBAHHUS Y OOYUAIOMIMXCS TPAJUIIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX W
COLIMOKYJIbTYPHBIX IIEHHOCTEH Yepe3 Moa00p COOTBETCTBYIOIIMX 3ajad Uil  peIIeHus,
POOJIEMHBIX CUTYalUi Il 0OCYKJICHHS B Kilacce.

Br160p 1 Bcmonib30BaHMe HA YPOKaX METOJ0B, METOIUK, TEXHOJIOTHUH, OKa3bIBAIOIINX:

® BOCNIHTATENFHOE BO3JICHCTBHE HA JIMYHOCTh B COOTBETCTBHHM C BOCIHUTATEIBHBIM
U7eaIoM, IeJbI0 U 33ja9aMH BOCTIUTaHUS;

® TpUBICUYCHUEC BHUMAHHS O0YJaIOUINXCS K IIEHHOCTHOMY acleKTy M3ydaeMBbIX Ha ypOKax
SBIIGHUM, OpraHM3alMio WX pPabOTHl € MOJTyd4aeMON Ha YpOKE COLHMAIbHO 3HAUYMMOM
nHpopmanuel — WHUIUUPOBAHUE €€ OOCYXJEHHS, BBICKAa3bIBaHUSA OOYYaIOIIMMUCS
CBOEr0 MHEHHS IO €€ MOBO/TY, BEIPAOOTKH CBOETO K HEW OTHOIICHUS;

e JIEMOHCTpAaIUi0 OOy4aroUMMCsl IPUMEPOB OTBETCTBEHHOIO, TPAXJIaHCKOTO MOBEICHUS,
MPOSIBJICHUST YETIOBEKOIIO0MS M JOOPOCEpACYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIONIUX
TEKCTOB JJISl UTEHUSs, 3a7ad JJIs pelieHus, MpoOJeMHbIX CUTyalud aisi oOCYKICHUS B
KJ1acce;

® T[pUMEHEHHWE HAa YpPOKaX MHTEPAKTHUBHBIX (OpM paboOThl C  OOYYarOIIUMUCS:
HHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIMX TO3HABATEIbHYIO MOTUBAIIUIO O0YUYaIONINXCS,
JMCKYCCUM, KOTOpBIE Jal0T OOydaroluMCsi BO3MOKHOCTb MPHOOPECTH OMBIT BEICHUS
KOHCTPYKTUBHOTO JIMAJIOra; TPyNmnoBoil paboThl Win paboThl B mapax, KOTOpBIE ydat
oOyuaronuxcs KOMaHIHOM paboTe U B3aUMOJICHCTBHIO C IPYTUMH 00Y4arOIIUMUCS;

¢ UHUIHUHUPOBAHHE M TMOJJIEPKKY HCCIEAOBATEIbCKON IEsITeNbHOCTH OOYyYaroluXcsl B
pamMKax peaiv3alli UMH UHIUBUAYAIBHBIX U TPYIIOBBIX UCCIIEI0BATEIbCKIX TPOEKTOB,
YTO AacT 00y4aromMUMCs BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIFHOTO PELICHUS
TEOpEeTUYeCKON MpoOIEMBbl, HABBIK T€HEPUPOBAHUS U O(OpPMIICHUS COOCTBEHHBIX UJEH,
HAaBBIK YBKUTEJIHHOTO OTHOLIEHUS K YYKUM HAesIM, 0(OPMIICHHBIM B paboTax APYrux
uccienoBaTeNiel, HaBbIK yOIHMYHOTO BBICTYIJICHUS nepen ayJIMTOPUEH,
apryMEHTHUPOBAHMS U OTCTAUBAHUS CBOCH TOUKHU 3PECHHUSL.
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Coaepikanue yueOHOr o npeamera
10 knace
Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeTonpl MO3HaHUsA OKpyxarouiero mupa. Posib
HKCTIIEPUMEHTA ¥ TEOPUH B MIPOIECcCe TTO3HAHUS MPUPOJIbL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (pU3NYECKUX SBICHHWNA M MporieccoB. Haydnsie rumnote3sl. Ousndeckue
3aKOHBI ¥ TeOpuH. | paHUIIBI TPIMEHUMOCTH (PU3UUECKIX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp u mecto (u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorossie 1 IU(PPOBBIE U3MEPUTEIHHBIC IPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Paznes 2. Mexannka
Tema 1. Kunemamuka

Mexannyeckoe JABM)KEHHE. (OTHOCHUTEIBHOCTh MEXaHWYecKoro mABmkeHusd. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeAHsisi CKOpPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepHUaIbHOM TOYKHM, UX MPOEKIUH HAa OCH CHCTEMbI KoopAuHAT. ClI0’KEHHE MepeMeleHnid U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKeHUE. [ 'paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MIEPEMENICHUS MaTEPUAIIbHOU TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BWKeHHWEe MaTepHalbHOM TOYKHA M0 OKPYKHOCTH C
IIOCTOSTHHOM MO0 MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEWHHas CKOpocTh. llepuon m
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, ABHKECHUE
CHaps0B, LIEMHbIE U PEMEHHBIE MEPEIadH.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, UILUTFOCTPALIMS. KHHEMAaTHYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHN C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOoLIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpanenue ckopocTH Npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS — MEXAYy  MOYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHbIE IPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHUS APUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpoIIeHHOro TOPHU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHnmn cynepnosunuu cwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA /1711 MaTepraIbHbIX TOYEK.

3aKoH BceMUpHOro TsaroteHus. Cuna TsoxecTu. IlepBas kocMuyeckasi CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, cKoimxeHusi, kadeHus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHsl CKOJIbXKEHHUs U cuiia TpeHus nokos. Kospounuent tpenus. Cuna conpoTUBICHUS
MIpU ABMKEHUU TEJA B )KUJKOCTU WJIH Tase.



[ToctynaTensHOE W BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoMEeHT cuabl OTHOCUTENIBHO Ocu BpamieHus. lliedo cunibl. VYcinoBusi paBHOBecHs
TBEPIOTO TEJA.

TexHuueckre yCTpoCTBA M IPAKTUYECKOE NPHUMEHEHUE: MOJIIMIIHUKY, JABM)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIiH.

HeBecomocts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJICHUH.

CpaBHEHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnosust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPY)XHUHE U PE3UHOBOM
obpasiie, oT ux aedopmariiu.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.
Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmnynsc MaTepualibHOM TOUKH (Tea), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuitbl u
M3MEHEHHE UMITYJIbCca Tejla. 3aKOH COXpaHEHHs UMIYylbca. PeakTuBHOE ABMKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunernveckast sHeprusi MarepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEPrHUH.

[Torenumansuas sHeprus. [loTeHnmanbHas sHeprus ynpyro AeopMUPOBAHHON MPYKHUHBI.
[ToTennmanpHas 3HEprust Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble W HENMOTEHIUANbHbIE CHIIBL. CBs3b PaOOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckne ycTpoNCTBA U NMPAKTHYECKOE MPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIM
MHACTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexon moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydenue aOCOJIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIBI C W3MEHEHHEM MEXaHMYeCKOW JHEpPruuM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MonekyisipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBAaHHUE.
bpoynoBckoe nBwxkenue. uddysus. Xapaktep IBHKEHHUS U B3aUMOJCHCTBUS YacTHUI
BellecTBa. Mojenu CTpPOEHHs Ta30B, XKHMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepsl Mosekyn. KomnuecTBo BeliecTsa.
[TocTosiHHAs ABorapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.



Mopnenbs uaeanbHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKONH TEOPHH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa CpelHeld KHHETHMYECKOM >SHepruu
TEIUIOBOrO JBWXKEHHS dactul Tra3a. [llkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VpaBuenue MenpaeneeBa—Kianeiipona. 3akon Jlanerona. M3omporeccsl B UACAIbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBiIeHne U30MPOLIECCOB: N30TEPMa,
n30x0pa, u3obapa.

TexHudeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIOUIME JWCKPETHOE CTPOCHHE BeUIecTBA, (oTorpadum MOJIEKyI
OPraHU4YEeCKUX COCTMHECHUMN.

OmnbiTe! 0 (P PY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MIUTFOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UAECATBHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MeEpeHud o00béMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.

Tema 2. Ocnosbt mepmoouHamuku

TepmonnHamMuueckas cucteMa. BHYTpeHHsAsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
criocoOb! e€ u3MeHeHus. KonnyecTBo TerioTsl U pabota. BHyTpeHHss SHEprusi 0AHOATOMHOTO
MJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIMS, U3JTydEHUE. Y IeJbHas
TEITOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IIpH TEIUIONEepeaaye.

[Tonsatue 006 ammabGatHOM Tmporiecce. [lepBbIii 3akOoH TepMoauHaMHKH. [IpuMmeHeHHE
MIEPBOTr0o 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ padudeckas uHTepIperanus paboThl rasa.

Bropoii 3akoH TepmoaunHamMukyu. HeoOpaTuMocTh po1eccoB B MPUPOJIE.

Tennossie MamuHbl. [I[pUHIMNIBI ASHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUH B
TeroBbIX MamuHax. KoaddunmeHT nmonesnoro nedctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MM0JIE3HOTO JeHCTBUS. DKOJOTHYECKHE MTPOOIeMbl TEIIOIHEPTETHKY.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3menenune BHYTpEeHHEH SHEPruu Teia MpPU COBEPLICHUU paOOTHI: BBUIET MPOOKHU U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3AyXa, HarpeBaHue >pupa B JATYHHOU TpyOke MyTEM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OnpIT 10 aguabaTHOMY PAaCHIMPEHHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATels BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO BUTATEIIS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHoM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HachlleHHbIi map. YaenbHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TeruioTa masneHus. Cyonumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.



TexHuueckre yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUM TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTepPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUU.

CriocoObl I3MEpPEHUS BIAKHOCTH.

HaGnronenue narpeBanus 1 IUIaBiIeHUS] KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpaIys KpucTauioB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 0OTHOCUTETHFHOM BIXKHOCTH BO3/IyXa.

Paznen 4. DaekrpoamHnamMuka
Tema 1. Inekmpocmamuxa

DOnekTpu3aiusi Tell. OJEKTpUYecKud 3apsn. JIBa Buma 3IEeKTpUUYECKHX —3apsijioB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

Bzaumopneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslid  aneKTpuUYecKuil  3apsi.
Onektpuyeckoe rmoje. Hampsk€HHOCTh dIEKTpUYECKOTO TMojs. [IpuHIUN cymneprno3uiuu
ANEKTPUIECKUX MoJiel. JIMHIN HanpsoKEHHOCTH JIEKTPUUECKOTO TIOJIS.

Pabota cumn oanmektpocratmdyeckoro moiisa.  [loreHmman. Pa3HOCTP  MOTEHIIHMATIOB.
[TpoBOAHMKY W AMDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JludnekTpuueckasi mpOHUIIaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsOKEHHOTO KOHJIEHCATOPA.

TexHudeckre YCTpPOWCTBA M MPAKTHYECKOE TMPUMEHEHHUE: AJIEKTPOCKOTM, JIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpHOOPOB, KOHAECHCATOP, KOMUPOBAJIbHBIM
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M MPUHIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKCHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATUUECKOM MOJIE.

DIeKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTpUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IIOCKOTO KOHJEHCAaTOpa OT IUIOIIaJAM ILJIACTHH,
pPacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpedax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuia toka. [locTosSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY aenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COEUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SEKTPUUECKOTO TOKA.

DNEKTPOABMKYILAsl CHJIA U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHMKA TOKA. 3akoH Oma Juis
MOJIHOM (3aMKHYTO#) aekTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAIIOB. 3aBUCUMOCTh COIIPOTUBIICHUSI METAIIJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYYKOB.



[omynpoBognuku. CoOCTBEHHasT W TPUMECHAs MPOBOJUMOCTh IIOJYIIPOBOJHHKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

DONeKTpUYecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSITENbHBIN pa3psa. MonHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, WCTOYHUKH TOKa, ODJIEKTPOHArpEBaTeNbHBIE TMPHUOOPHI, 3JIEKTPOOCBETHTEIBHbIC
npuOOpBI, TEPMOMETP CONPOTHBICHHS, BAaKyyMHBIH IHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI,
IIOJIYTIPOBO/IHUKOBBIH 1101, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANpSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIOIIEPEYHOI0 CEYEHUs U MaTepHaIa.

CMeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHune 3neKTpoABMKYyIEeH Cuiibl. KOpoTKkOe 3aMbIKaHHE TaIbBAHMYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OHOCTOPOHHSS TPOBOIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yuenne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenne  DNEKTPOABIKYIIEH CHJIBI HCTOYHMKAa TOKA M €r0  BHYTPEHHETO
CONIPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kxypca ¢usmku 06a3o0Boro ypoBHS B 10 Kjacce OCYIIECTBISIETCS C y4ETOM
COJIepXKATENbHbIX MEKIIPEIMETHBIX CBsI3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nouamus, CBA3aHHbIE C M3YYEHHUEM METOJOB HAay4HOI'O IO3HAHUS:
sBJICHHE, HAydHbIM (akT, rumoresa, (uzuyeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIOAEHUeE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMH, JuHeWHas ¢QyHKuusa, mnapaboda,
runep0oia, uX rpagyKu ¥ CBOMCTBA, TPUTOHOMETpUYECKUE (GYHKIUU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKAECTBO, BEKTOPBl M HMX IPOEKIMHM Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: mexanuyeckoe JBWKEHHE B JKUBOW mpupoje, tuddysus, ocMOC, TEII00OMEH
KHUBBIX OPraHU3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKUE SIBICHUS B
JKUBOU MIPUPOJIE.

Xumusa: DUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAS JUCCOLUALNS, FaIbBaHHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHUM C UCMOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHS B
TEXHUKE, MOJIINIHUKYH, HUCHOJIb30BAHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTATelb BHYTPEHHEro CropaHus, MapoBas TypOMHA, OBITOBOIl
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE



ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPHUHTEp, dJIEKTpOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 knacc
Paznen 4. DiiekTpoanHaMuKa
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bekrop marautHOM MHAYKUMHK. [I[puHIMI Cynepno3uiuy MarHUTHBIX 1oJiei. JINHMM MarHUTHOM
uHaykuu. KapTtrHa nTuHui MarHuTHOM MHTYKITUH OISl IOCTOSIHHBIX MarHUTOB.

MarnuTtHOe 1oJie TPOBOJHUKA C TOKOM. KapTuHa NWHMNA WMHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TIPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmneIT OpcTena. BzaumoaeiicTBrE MPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaNpaBJIeHHUE.

Cuna Jlopennia, e€ MOayidh W HampaBieHue. JIBWKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiiel Jlopenua.

SIBneHue DIIEKTPOMArHUTHOM WHAYKIMHM. [IOTOK BEKTOpa MArHUTHOM HWHAYKLIHH.
DNEeKTPOABUKYIIAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapasies.

BuxpeBoe anekTpudeckoe moJie. DJIEKTPOABUKYIIAS CUJa WHAYKIMH B TMPOBOIHHUKE,
JBIDKYIIEMCSI TIOCTYNATEIHHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCT. fIBI€HNE CAMOMHIYKIIUH. DJIEKTPOABIKYIIAS CUJIa CAMOUHTYKIIWH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHMTBHI, JIEKTPOABUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTULl, MHIYKIHOHHAS [1€Yb.
Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHWY MHIYKIIMYM MarHUTHOTO TIOJIA.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIHH OT CKOPOCTH HW3MEHEHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

HccnenoBanue AeiicTBUSA MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

Pazgen 5. Koieoanusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedanus

KonebarenbHast cucrema. CBoOOIHBIE MexaHHuUeckue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa koneOanuil. [IpyXKMHHBII MasTHUK.
Matematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.

Konebarenpupiit  koHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJE€OaHUS B HACATHHOM
KoJebaTeIbHOM KOHType. AHAJOTUsS MEXJIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
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konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHusX. BoIHYXK/IEHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHNUS.

Ilepemennbiii Tok. CuHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoactBo, mepenada W NOTPeOICHUE SICKTPUUECKON HSHEPTHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wucnoiab3oBaHUSA
AJIEKTPO3HEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckue yCTPOMCTBA M INPAKTHYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

NccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIEOAHMUS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HAmpsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HMHIYKTUBHOCTU U
KOHJIEHCATopa.

Monenb TMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MaJbIX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue mNEpeMEHHOrO0 TOKAa B LENM W3 IMOCICIOBATEIIBHO COCOUHEHHBIX
KOHJICHCATOPA, KaTylIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60JIHbL

MexaHn4yeckue BOJIHBI, yCI0BHs pacnpocTtpanenus. llepuon. CkopocTs pacipocTpaHeHus
u januHa BoaHbl. [lomepeuHble W IpoosbHbIE BOJIHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMS M3JIy4CHMS JJICKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHraius BekropoB E, B, V B anekrpoMarauTHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXEeHHe, MpelloMIIeHue, nossgpu3anus, audpakuus, uHTepepeHuus. CKOpocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37M€KTpOMAarHUTHBIX BOJIH. [IpMeHEHME 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMNIB paguocBs3u U TeneBuacHus. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLEH CPE/bl.

TexHudeckne ycTpocTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasl AMATHOCTHKA B TEXHUKE W MEAMIMHE, panap, paguoNpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.

Habnronenue oTpaxeHus U NPEJIOMICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiiui MEXaHHYeCKUX BOJTH.

3BYKOBOM PE30HAHC.



HaGnronenue CBS3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOMN
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anus, Tuppakuus, HHTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnneiiHoe pacipocTpaHeHHE CBETa B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHH B IJIOCKOM
3epKaje.

[Ipemomnenne cBeTa. 3aKOHBI MPEIOMJICHHSI CBeTa. AOCOJIOTHBIM  TOKAa3aTeNb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroja MHOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CroxkHbli cocTaB Oenoro ceera. Ler.

Cobuparonue u paccewBarolive JHH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsHUE U
ONTHYECKasi cuiia TOHKOU JIMH3bL. [locTpoeHne n3o0paxxeHuii B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOIIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHOW KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOAEHHSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckue ycTpoWcTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarnmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(pPaKIHOHHAs
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moienbs CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBera.

Habmronenue nucnepcun cBera.

[Tonydyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns npesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OCHOBBI CHIEMAJIBLHON TEOPHUH OTHOCHTEJILHOCTH

['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTymarsl crnenualbHOW TEOpUHu
OTHOCHUTEIIbHOCTH: WHBApHAaHTHOCTh MOJYJsl CKOPOCTH CBeTa B BakKyyme, NIPUHIUI
OTHOCHUTEIIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILIEHUE JUTMHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.
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Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmovl KGAHM OGO ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
¢doToHa.

Otkpeitie u wuccnenpoBanue (oroadpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
dorodddekra. Ypasuenue DitHmTeitHa aus potosrddexra. «Kpacuas rpanuma» Gotospdexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckne ycTpOHCTBAa M TNPAKTHUECKOE NpPUMEHEHHe: (POTorNIeMEeHT, (OTONATUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TMJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Ombitel Pesepdopra nmo paccesuuto o -yactuil. I[lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsouienne GOTOHOB MpU MEPEX0je aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnektpoB. CHekTp ypOBHEM SHEpPruM aroma
BOJIOPO/IaA.

BonHoBBbIe cBOMcTBa yacTull. BosHel ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJCHHOE U3TTyYCHHUE.

TexHnueckre yCTPONCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(cmexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

HaGnronenne nuHeHvaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6nronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe sa0po

OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHHUS  sijpa. OTtkpeiTHE
paauoaktuBHOCTH. OnbITH Pezepdopaa nmo onpeneneHnio cocraBa pagioakKTUBHOTO H3JIy4EHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.

OTtkpeiTue TpoTOHa W HeiTpoHa. Hywionnas monens siapa [eiizenOepra—lBaneHko.
3apsan sapa. MaccoBoe uncino sapa. M30Tomnsl.

Anbda-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-uznydenue. 3akoH
PaaOaKTUBHOIO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

SAnepuble peakuuu. Jlenenve u cuHTE3 SA€Ep.

Snepusiii  peakrop. TepmosaepHblii cuHTe3. [IpoOmembl M MEpCHEKTUBBI  sEpHOU
OHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOMN SHEPIEeTUKH.

OnemeHTapHble YacTULIBI. OTKpPBITHE O3UTPOHA.

Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.

dyHnameHTaIbHbIE B3auMoeicTBUsA. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.

TexHuyeckue ycTpolcTBa M IPAKTHUECKOE MPUMEHEHUE: J03MMETp, kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.
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Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusm).
Pa3nes 8. DiieMeHTBHI ACTPOHOMMH U ACTPOPUZNKH

Oranbel  pa3BuTuUs  acTpoHoMuu. llpukimagHoe W MHMPOBO33pPEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConneuyHass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTePUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM TOCJE0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyenoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MPOUCXOKACHUH U 3BoJIroINK COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Coinnna B ['anaktuke. Turbl
raJylakTuk. PajporanakTiuky U kBa3apel. YEpHBIE ABIPHI B S/IpaxX TaIaKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewménnpie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
JUI OTIpEJIeNIEHUs TOJI0KEHUsI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
ATHUYECKOM cdepax MesATEIbHOCTH YelIOBeKa, POJdb U MecTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MpeACTAaBICHUH 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHUI O IPUpOIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpedomemnuvle nouamusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO IO3HAHUSA:
SBJICHUE, HAy4yHbIH (akT, rumoresa, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHI U HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU T0JI00US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpuyeckue SBICHUS B KUBOUW MpuUpoje, KojiedaTenbHBbIE IBMXKEHUS B
KUBOUM TpUPOJIE, ONTUYECKHE SBICHHUS B KUBOW MpUpOJE, ACWCTBHE paJvallid Ha >KUBBHIE
OpPTaHU3MBI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KpHUCTallInyeckas CTPYKTypa TBEPHABIX Tel,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPaIbHBIN aHau3.

l'eoepaghus: MarHUTHBIE TIOJIIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (GOTOChEMKA 3eMHOMN
MMOBEPXHOCTH, MPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonocusi: TMHUW 3JEKTPOIIEpeIay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, paJuoONpuUEéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.
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IInanupyemble pe3yJIbTaThl 0CBOEHHS Y4eOHOr0 MpeaMeTa
JIn4HOCTHBIE pe3y/IbTaThl:

JInyHOCTHBIE pe3yNbTaThl OCBOCHHMA YydeOHOro mpeamera «DuU3HMKa» OTpaKaroT
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMENH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, IO3UTHBHBIX BHYTPECHHHUX
yOeXKIeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIEeCTBa,
pacimmpeHue XU3HEHHOTO OIbITAa M OMBITA JEATEIFHOCTH B IPOILECCE peaM3allii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHON NESITEIHPHOCTH, B TOM YUCIIC B YACTH:

1) epasicoanckoeo socnumanus:

e CchOPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIMU OOYYaromerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO WIEHA POCCUICKOTO 00IIECTBA;

® TpHUHATHE TPAJUIIMOHHBIX  OOIIEYENIOBEYECKHX  TYMAHHCTHUECKUX U
JIEMOKPAaTUIECKUX [IEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B HWHTEpPECAX TPaKTAHCKOTO
oOrIecTBa, yyacTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHOM OpraHu3alny;

® yMEHHE B3aUMOJICHCTBOBATh C CONMAIBHBIMH MHCTUTYTaMU B COOTBETCTBHHU C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

® TOTOBHOCTH K TYMaHHUTApHOU U BOJIOHTEPCKOH NESITETHHOCTH;

2) nampuomuyecko2o 60CHUMAHUSL:

¢ c(hopMUPOBAHHOCTH POCCUICKON rpaXKJaHCKOW MIEHTUYHOCTH, TaTPUOTHU3MA;

® TIICHHOCTHOE OTHOIIEHHWE K TOCYHapCTBEHHBIM CHMBOJAM, JOCTIDKEHHSIM
pPOCCUNCKHIX YU€HBIX B 0071aCTH (U3UKHU U TEXHUKH;

3) 0YX08HO-HPABCMBEHHO20 BOCNUMAHUAL:

e chopMUpPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUHUECKOTO TIOBEICHUS;
® CIOCOOHOCTh OLIEHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHbIE pEIICHUs,
OPUEHTHUPYSCh Ha MOPaJbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHCIIE B
JIEITETbHOCTH YYEHOTO;
® 0CO3HAHHE JUYHOTO BKJIa/a B IOCTPOCHHUE YCTONUYUBOIO OYIYIIEero;
4) sacmemuueckoeo 6ocnumanus:
® DOCTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,
MPHUCYIIETO (PU3NYECKOMN HayKe;
5) mpyooeoeo eocnumanusi:
® UHTEpeC K pa3IMuHbIM cepam npodeccruoHaNbHON NeATEIbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PU3MKOM W TEXHUKOH, yMEHHE COBEpIIaThb OCO3HAHHBIN BBHIOOD
Oymayuieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHbI;
® TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHUI0 W CamMO0Opa30BaHUIO B 00JacTH
(U3HMKY Ha MIPOTSHYKEHUH BCEH KU3HU;

6) 3K0I02U1EeCK020 BOCNUMAHUSL:

e chopMUPOBAHHOCTh  JKOJOTUYECKOM  KYIbTYpbl, OCO3HaHHME TJI00ATBHOTO
XapakTepa 9KOJOTHYECKHX IpodiieM;

® [UIAHUPOBAHHE U OCYIIECTBIECHHE ACUCTBUI B OKpYXarolled cpele Ha OCHOBE
3HaHUA 1eJe yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,;

® pacHIMpEHHE OIbITa JEATETBHOCTH SKOJIOTHYECKON HaNpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) YeHHOCMU HAYYHO20 NO3HAHUSL:

e chOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

® OCO3HaHHE IIEHHOCTU HAY4YHOH JeATelIbHOCTH, TOTOBHOCTH B IMpPOIECCE M3YyUEHHS
(U3UKK OCYIIECTBIATH MPOEKTHYIO U HCCIEIOBATENbCKYIO IEATEIbHOCTD
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HHAUBUAYAJIBHO U B I'PYIIIIC.

MeTtanpeaMeTHbIe pe3yJbTAThI:
Ilo3nasamenvHovle yHugepcaivhvie yueOHvle Oeticmaust
Basosvie nocuueckue oeticmeus:

CaMOCTOSITENIBHO (DOPMYIIMPOBATh U AKTYaJIM3UPOBAThH MPOOIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONpENENATh UEIW JCATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HUX
JTOCTHXKCHUS,

BBIABJIATL 3aKOHOMCPHOCTU W IMPOTHBOPCUUA B pacCMaTPpHUBACMBIX (1)I/I3I/I‘ICCKI/IX
SIBJICHUAX,

pa3pabaThiBaTh IIJIaH PEIICHUS MPoOJeMbl C YYETOM aHaIM3a HWMEIOIIUXCS
MaTe€pUaJIbHBIX U HEMAaTEPHAILHBIX PECYPCOB;

BHOCHUTH KOPPCKTHUBBI B JCATCIBHOCTL, OLUCHHBATHL COOTBCTCTBHUC PE3YJIbTATOB
oejisaM, OICHUBATh PUCKU HOCHC}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBHSIX pEalbHOr0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BuUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHHUUN JKU3HCHHBIX npo6neM.

baszosvie uccneoosamenvckue oelicmeusi.

BJIAJACTH HaYIIHOfI TepMHHOHOFHeﬁ, KIIDYEBBIMU TIOHATHUAMU U METOAAMU
(buznueckoi HayKu;

BJIAJIE€Th HAaBbIKaMHN y‘Ie6HO-I/ICCHe)IOBaTeHBCKOI7I n HpOGKTHOﬁ ACATCIBHOCTH B
obnactu (GU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY
METOJIOB peIIeHHs 3a1ad (PU3HUYECKOTO COJNEpKAaHUs, MPUMEHEHHIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BIIQJIETh BHJAMH  JICITETBHOCTH 1O TOJYYCHHUIO HOBOTO 3HAHUS, €r0
WHTEpIpETAllMd, NPeoOpa3OBaHUI0 W TPHUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3JaHUHU YICOHBIX TPOCKTOB B 001aCTH (PU3HKH;
BBISIBJISTH IPHYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33/1a4y, BHIIBUTATh
TUIOTEe3y €€ pelIeHUs, HaXOJWUTh apryMEHThI IS JI0Ka3aTelbCTBA CBOUX
YTBEPKJICHUH, 331aBaTh MIApAMETPhl M KPUTCPUH PEIICHHS,

aHAJM3UPOBATh TOJYYCHHBIE B XOJIC PEIICHUS 3a/la4d Pe3yJabTaThl, KPUTHYCCKU
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;
cTaBuTh W (opMyIHpoBaTh COOCTBEHHBIC 3aJa4d B  0Opa30BaTEIBHON
NESATEITBHOCTH, B TOM YHUCIIC IPU U3YUYCHUH (PH3HKH;

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

yMETh  IEPCHOCUTh 3HaHUS 10 (u3MKe B  TPAKTUYECKYyH0  00JacTh
KHU3HEICATCILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAJIBHBIC MTOIX0IbI H PCIICHHS,

CTaBHUTb IPOOJIEMBI U 33]]a4H, IOMYCKAIONIUE aJIbTEPHATUBHBIC PEIICHUSI.

Paboma c ungopmayueri:

BJIQ/IeTh HABBIKAMHU MOJIydeHHS HHGPOpMalU (U3NYECKOTO COACpP)KaHUS U3
HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSITENIBHO OCYIIECTBIIATH TIOUCK, AHAJU3,
CHCTEMaTH3allMi0 U MHTEpHpEeTalio MHPOPMAlMU Ppa3IUYHBIX BUAOB U (HOpM
MIPE/ICTaBIICHMS;

OLIEHUBATh JJOCTOBEPHOCTh NH(OPMAIINH;

UCIOJB30BaTh CPeACTBA MH(MOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OpraHU3alMOHHBIX 33434 C
coOmoiIecHueM TpeOOBaHMM HPrOHOMUKM, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
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pecypcocOepexenns, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30IMacHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJACpPKAHUSA B PA3NUYHBIX (opmarax ¢ ydéTom
Ha3HA4YEHUS MHPOPMALMU U LIEJICBON ayIUTOPUH, BHIOUPAs ONTHMAJIBHYIO (HOpMY
MPEJCTAaBICHNUS U BU3yaIU3allNH.

Kommynuxamusnule ynugeepcanvuvie yuebnule oeticmeusi:

OCYIIECTBISTH OOIIEHHE HA YpOoKaX (PM3UKH U BO BHE-YPOUHOU JCATEIBHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMid U CMATYATh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW W WHIUBUAYaIbHOM
paboThl;

BBIOMpAaTh TEMAaTUKy M METOJBl COBMECTHBIX JEHCTBUH C Y4YE€TOM OOmuX
WHTEPECOB U BO3MOYKHOCTEH Ka)KJI0TO UJIeHA KOJIJICKTHBA;

MIPUHUMATP IIETTH COBMECTHOM JEATEIIbHOCTH, OPraHU30BHIBATh H KOOPIMHUPOBATH
JEWCTBUS TIO €€ TOCTM)KEHHUIO: COCTABIIATH IUIAH JEHCTBUN, pacCIpeesaTh PO C
yu€TOM MHEHHH Y9aCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOM paboTHI;
OIICHUBATh KAa4YeCTBO CBOET0 BKJIA/Ja W KAXKIOTO yJaCTHHKA KOMAHIBI B OOIINI
pe3ysIbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

mpeylaraT  HOBBIE TPOEKTHI, OICHWBAaTh WAEH C TO3UIMA  HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CUTYAIIHSX,
MPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.

Pecynamusnvle ynusepcanvuvie yuebnvie oeticmeus
Camoopeanuzayusi:

CaMOCTOSITEJIEHO OCYILECTBIIATh MO3HABATENIBHYIO JESITEIBHOCTh B 00JacTH
(GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHEIE 3a7a4H;

CaMOCTOSITEIBHO COCTAaBJISITh TUIAH PEIICHHsS] PAacYETHBIX M KaueCTBEHHBIX 3aj1ad,
IUTAaH BBITIOJHCHUSL TPAKTHYECKOW pPadOThl C YYETOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOYTCHUH;

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM;

pacmupsATh paMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTSCHUN;

JenaTh ~ OCO3HAHHBIM  BHIOOp, aprymMeHTHpOBaTh e€ro, Oparb Ha ceOs
OTBETCTBCHHOCTb 32 PEIICHUE;

OIICHUBATh MMPHOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO SPYAUIUH B 00JacTu (U3MKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00Pa30BaTENIbHBIN M KYJIbTYPHBIN YPOBEHb.

CaMOKOHmpOJZb, SMOZ/;MOHClﬂbelﬁ UHmeslieKkm.

JlaBaTh OILIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJIeTh HaBBIKAMHU IIO3HABATEJNBHOW peQIIEKCUM KaK OCO3HAHUS COBEpIIaeMbIX
JNEVCTBUIM U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;
UCIOJb30BaTh MNpUEMBI peduieKCuu s OLEHKM CUTyallud, BbIOOpa BEpHOTO
pelIeHus;

YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;
OpPUHUMATh MOTHBBlI W apryMEHTbl JApPYrUX TpH aHaJu3€ pe3yJbTaToB
NESITENIBHOCTH;

MIPUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

15



® [IpUHUMATh MOTHMBBI M apryMEHTBl JPYrUX IpU aHAIU3E PE3YJIbTATOB
JICSATEIIbHOCTH;

e IpuU3HaABaTh CBOE IIPABO U IPABO APYIMX HA OLIMOKHU.

e B mnmponecce MOCTHIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMbI 110
¢usmke I ypoOBHS  CpemHero oOmero oOpa3oBaHHS |y  OOydaromuxcs
COBCPHICHCTBYCTCHA 3MOIIPIOH3.J'II)HI)II>1 HUHTCIIJICKT, HpCI[HOJIaFaIOHH/Iﬁ
c(hOpPMHUPOBAHHOCTE:

® CaMOCO3HaHHs, BKJIIOYAIONIET0 CIOCOOHOCTh IMOHMUMATh CBOE 3MOIMOHAIBLHOE
COCTOSIHWE, BHJICTh HAIIPABICHHUS Pa3BUTHA COOCTBEHHOH SMOIMOHAIBHON ChepHl,
OBbITh YBEPEHHBIM B Ce€0€;

® CaMOpPETYJUPOBAaHUs, BKIIOYAIOIIEIO0 CAMOKOHTPOJb, YMEHHE [IPUHUMATH
OTBETCTBEHHOCTh 33 CBOE TIOBEICHHE, CIIOCOOHOCTh  aJaNTHPOBAThCA K
OMOIMOHAJIIBHBIM U3MCHCHUAM U IIPOSABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

e BHYTPCHHEH MOTHBAIMM, BKJIIOYAIONIEH CTpEeMIICHHE K JOCTIDKCHHIO IEIH |
yCcuexy, OINTUMHU3M, HWHUOHWATUBHOCTHb, YMCHHUC )ICi/JICTBOBaTB UCXoas1 Hu3 CBOUX
BO3MOKHOCTEH;

® OMIIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh MMOHUMATh HSMOIMOHATBHOE COCTOSHHE
IPYTUX, YYUTBIBAaTh €ro TIPH OCYIIECTBICHUHM OOIIEHHUS, CHOCOOHOCTh K
COYYBCTBHIO M COTIEPEIKUBAHHIO;

® COIIMaJIBHBIX HaBBIKOB, BKIIHOYAKOIINX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHHA C
JIPYTUMU JIOAbMH, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3periarb KOH(INKTHL

IIpexMeTHbIE pe3yibTAThI:
10 xkaace

JEMOHCTPUPOBATh Ha MPUMEpaxX poJib U MeCTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTUHBl MHpPa, B Pa3BUTHM COBPEMEHHON TEXHUKHM M TEXHOJIOTUH, B
MPAKTUYECKOU JACSATEILHOCTHU JIIOJIEH;

YUUTHIBaTh T'PaHUIBl MPUMEHEHUS H3Y4YEHHBIX (U3MUECKUX MOJeJeil: MaTepuaabHas
TOYKa, MHEpUHUaNbHAs CHUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, WUJICANIbHBIN Tas,
MOJIENIU CTPOCHHUS T'a30B, KUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN JICKTPUUECKUIN 3apsij
IIpH perieHny PU3nIecKux 3a1ad;

pacrno3HaBaTh (pusnueckue SBICHHS (IIPOLECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYJISIPHO-KMHETUYECKOM  TEOpuu  CTPOEHHS  BellecTBa U
ANIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE [IBUYKEHUE,
CBOOOJHOE TMaJieHUE TeJ, IBUXKEHHE MO OKPYKHOCTH, MHEpLHs, B3aUMOJICHCTBUE TeJ,
muddys3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHUE KUAKOCTEH U TBEPABIX Tell, H3MEHEHHE
o0béMa Tenm mpu HaArpeBaHUU (OXJAXKJIEHUHU), TEIJIOBOE pPaBHOBECHE, HCIAapEeHHeE,
KOHJICHCAllUsI, IUJIaBJICHHE, KPUCTAJUIM3AIUsl, KHUIEHHE, BIAXHOCTh BO3yXa,
MOBBIIICHUE JABIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYIE, CBSA3b MEXKIY
napaMeTpaMu COCTOSIHUSI Ta3a B M30IpOLieccax, dJICKTPU3AlMs Tel, B3aUMOJICHCTBUE
3apsIoB;

OTIMCHIBATh MEXaHUUYECKOE ABIKEHUE, UCTIONB3Ys (PM3HUECKHe BEIMYMHBI: KOOPIUHATA,
MyTh, NEPEMENICHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa, UMIIYJIbC Tena,
KMHEeTUYeCcKass  dJHeprusi, TNOTEHIUalbHas  JHEprus, MexaHuyeckas paboTa,
MEXaHUYEeCKas MOIIHOCTh; MPH OMUCAHUH MPAaBUIHHO TPAKTOBATh (PUIUYECKUI CMBICIT
WCIOJIb3YeMBIX BENWYHMH, HX OO0O03HAYEHUS U EIUHUIIBI, HaXOIUTh (OPMYIIBL,
CBSI3BIBAIOIIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

ONUCHIBAaTh HM3YYEHHBIE TEIUIOBbIE CBOMCTBA TEJN U TEIUJIOBBIE SIBIICHUS, HUCIOJIb3YS
(bu3nuecKkre BEIUYUHBI: JaBIIEHUE ra3a, TEMIIepaTypa, CPEAHss KUHETUYeCcKash SHEprus
Xa0THUYECKOTO JIBJKEHUSI MOJIEKYJ, CpEIHEKBaJpaTU4yHas CKOPOCTb MOJIEKYI,
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KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprusi, padora rasza, KOd(PQHUIMEHT IOJIE3HOTO
JCWCTBUS TEIJIOBOTO JIBUTATEIIS; MPU OMUCAHWU MPABHWIBHO TPAKTOBATh (pr3MyecKuid
CMBICJI HCIIOJIb3YEMbIX BEIMYUH, MX O0O3HAYCHHS M EIUHHIBI, HaXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE TAHHYIO (PM3UYECKYIO BETMUMHY C IPYTUMHU BEJIMYHNHAM;
ONMCHIBAaTh U3yYEHHBIE IEKTPUUYECKUE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE SBICHUS
(mpo1iecchl), UCTIONB3Ys PU3NYECKUE BETUUMHBL: JIEKTPUUECKUN 3apsill, AEKTPUUECKOE
1oJjie, HANpsLKEHHOCTh IMOJIA, MOTEHIMAJN, Pa3HOCTbh IOTEHUUAIOB; MPU ONUCAHUU
MPAaBUIBHO TPAKTOBATh (PU3UYECKUI CMBICT MCIOIB3YyEMBIX BETUYMH, UX 0003HAUCHUS
W eIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIME JMAHHYIO (DHU3NYECKYIO BEIMYHUHY C
JPYTMMHU BETUYMHAMU;
aHATM3UPOBATh (PU3NUYECKUE MPOIECCHl U SBICHUS, UCTIOIB3YS (DPU3MUYECKHE 3aKOHBI U
NPUHLHAIBL: 3aKOH BcemupHOro TtsaroreHus, [, II u III 3akonsr HproTOHA, 3aKoH
COXPAaHEHHS MEXaHUYECKOW DJHEpPruM, 3aKOH COXpPaHEHMs] HUMITyJabca, HPHUHIIMII
CYNEpHO3UIMK CHJI, NPHUHLMUI PABHONPABUS MHEPLHUAIBHBIX CHUCTEM OTCYETa,
MOJIEKYJISIPHO-KHUHETHYECKYI0 TEOPHIO CTPOEHHUS BEIECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpeIHEel KHHETUYECKOM DSHEpPIrUM TEIUIOBOTO JBMKEHHUS MOJIEKYJa C aOCOJIOTHOM
TEMIIEPATypOi, MEpBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHMS AJIEKTPUYECKOTrO
3apsina, 3akoH KynoHa, mpu 3TOM pa3iuyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaXXKEHHE U YyCIOBHS (IpaHuLlbl, 00JaCTH) MIPUMEHUMOCTH;
OOBSCHATP OCHOBHBIE MNPUHIUIBI JCHCTBUS MalllMH, NOPUOOPOB U TEXHUUYECKHX
YCTPOICTB; pa3nuyarh YCIOBHUA UX 0O€30MacHOr0 HUCIOJb30BaHUS B MOBCEIHEBHOM
KU3HH;
BBITIOJIHATh SKCIIEPUMEHTHI M0 HCCIEAOBaHUIO (U3MYECKUX SIBJICHUM U MPOLECCOB C
UCIOJb30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHHH, NpH 3ToM (HOopMyIHpOBaTh
npobseMy/3agadyy W THUIOTE3y YYEOHOTOo HJKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOIUTH ONIBIT U (POPMYJIUPOBATH BBIBOIBI;
OCYILIECTBIIATh NPSMBbIE U KOCBEHHbIE HM3MEPEHMsA (PU3MUECKUX BEIMYHUH, MPU ITOM
BBIOMPATh ONTUMAIBHBIA CHOCOO HM3MEpPEHHs] U HCMOJb30BaTh H3BECTHBIE METO[IbI
OIICHKH MOTPEIIHOCTEN U3MEPEHU;
UCCIIeIOBAaTh 3aBUCHUMOCTH MEXAYy (QU3MUECKUMH BEJIWYMHAMHU C HCIIOJIb30BAaHHEM
IPSIMBIX U3MEPEHHH, IIPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YNIbTAThI
MOJIy4EHHOH 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TaONIMLl U rpaduKoB, AenaThb
BBIBO/JIbI 110 PE3yJbTaTaM UCCIIEI0BaHMS;
coOmoaTh mnpaBuia 0€30MacHOro TpyJa NpU NMPOBEJEHUM HCCIENOBAaHUI B paMKax
y4eOHOT0 IKCIEPUMEHTa, Y4eOHO-UCCIIE0BATEIbCKOM M MPOEKTHOM IEATENILHOCTH C
UCIOJIb30BAHUEM MU3MEPUTEIbHBIX YCTPONCTB U 1a00paTopHOro 000pyJOBAHUS;
pemaTh pacy€THble 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJEINbI0, HCHOJb3Ys
¢u3nyeckue 3aKOHbl M NPUHLMIIBI, HA OCHOBE aHalIM3a YCJIOBHS 3a/Jaud BbIOMPATh
(¢u3nYecKyr0 MOJeNb, BbIIENATh (PU3MUECKHE BEIMYUMHBI U (OpPMYIbl, HEOOXOAUMBIE
1UIs €€ pelleHtsl, IPOBOAUTh PAacu€Thl M OLICHUBATh PEAIbHOCTh MOJIY4YE€HHOIO 3HaYEeHUs
(bu3n4eCKOil BETMUNHBL;
pelaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
paccykJeHUH ¢ Omopoil Ha H3ydeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (HU3NYECKue
SIBJICHUS,
UCIOJb30BaTh MpPHU pelIeHMH Yy4eOHBIX 3a/Jad COBPEMEHHblE HH(POPMALMOHHBIE
TEXHOJIOTMU [UId IIOMCKAa, CTPYKTYpUPOBAaHMs, HWHTEPIPETALMU M IPEACTaBICHUS
y4yeOHOIl ¥ HayyHO-TIOMYJISpHOM WHGpOpMAlWU, TOIYYEHHOM M3  pPa3IMuYHBIX
MCTOYHHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOJTydaeMy0 HH(OPMAIHIO;
MPUBOAUTH MPUMEPHI BKJIA/1a POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U
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TEXHOJIOTHI;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHHMSA IO (HU3MKE B IOBCEAHEBHOW JKHU3HU IS
oOecrieyeHnss 0€30MaCHOCTH MpH OOpameHHH ¢ TPUOOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, JJIsl COXPAHCHHs 3I0POBbS U COOJIOJICHHUS HOPM OSKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPELIE;

paboTaTh B TPYIIE C BBIMOJHCHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, MIAHHUPOBAThH
paboTy Tpymmbl, paHOHAIBHO pPACHpPENCNATh OOS3aHHOCTH ¥ IJIAHUPOBATH
JeATSIILHOCTh B HECTAHIAPTHBIX CUTYAlUsX, aJICKBATHO OLICHMBAThH BKJIAJ KXKIOrO M3
y4aCTHHKOB TPYIIIBI B PEHICHUE PACCMATPUBACMON TIPOOIIEMBI.

11 kiaace

JEMOHCTPUPOBATh Ha MPUMEpaxX poJib U MeCTO (PU3UKH B POPMHUPOBAHUU COBPEMEHHOMN
HAay4HOW KapTUHBl MHpPA, B Pa3BUTUHM COBPEMEHHOM TEXHUKM M TEXHOJIOTHH, B
MPaKTUYECKON JIESATEIBHOCTH JIIO/IEH, LIEIOCTHOCTh U €IUHCTBO (PU3UUYECKON KapTHHBI
MUpa;

YUUTBHIBATh TPAHUIIBI MPUMEHEHHUS HU3YYEHHBIX (PU3NYECKUX MOJIENeN: TOYEUHbIN
ANEKTPUYECKHM 3aps]l, JIyd CBeTa, TOUEUHBI UCTOYHUK CBETA, siIEpHAsi MOJEIb aToma,
HYKJIOHHAsl MOJI€ b aTOMHOTO AIpa MPH pelieHnn GU3NIECKUX 3a/1a4;

pacro3HaBaTh (pU3MUECKHE SBJICHHS (ITPOILIECCH) U OOBACHITH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAHTOBOM (PU3UKU: 3JEKTpUYecKas MPOBOJAUMOCTH, TEIJIOBOE,
CBETOBOE, XHMMYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHasE MHIYKIMS, AEWCTBHE MArHUTHOTO MOJIi HAa MPOBOJHUK C TOKOM U
JIBUOKYIIMICS 3apsii, DJEKTPOMarHUTHbIE KoJIeOaHWS W BOJHBI, HPSIMOJMHEHHOE
pacnpocTpaHeHue CBeTa, OTpakKeHHe, MpeloMIIeHHe, UHTepdepeHuus, Audpakuus u
ToJIsIpU3aliis CBeTa, Jucrepcust cBera, (otodnekrpudeckuii 3hdext (dpoTodrddexr),
CBETOBOE [IaBJICHWE, BO3HUKHOBEHHE JIMHEWYAaTOTO CIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs U HCKYCCTBEHHAs! PaINOAKTUBHOCTD;

OTHCHIBAaTh M3yUCHHBIE CBOMCTBA BELIECTBA (AJIEKTPUUECKHE, MarHUTHBIE, ONITUYECKHE,
ANEKTPUYECKYI0 TPOBOJAUMOCTb PA3IUYHBIX Cpel) U DJIEKTPOMArHUTHBIC SIBJICHUS
(TIportecchl), MCTOJNB3Ys (U3MUECKHE BEITWYWHBI: DJICKTPUUECKUM 3apsjl, Cujia TOKa,
JNEKTPUUECKOE HANPSHKEHHUE, SJIEKTPUUYECKOE COMPOTUBIIEHUE, PA3HOCTh NOTEHIIUAJIOB,
ANIEKTPOJBIKYILAS CHJIa, paboTa TOKA, MHIAYKIHMS MArHUTHOTO IOJiA, cujia AMIiepa,
cuna JlopeHla, MHAYKTUBHOCTh KATYIIKH, 3HEPIHsl 3JEKTPUYECKOTO M MAarHUTHOTO
TOJIeH, MepUOJT M YacToTa KojeOaHul B KoJeOaTeIbHOM KOHTYpE, 3aps/ U CHJIa TOKa B
rpolecce TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSIHUE M
ONTHUYECKAsl CHJIAa JIMH3bI, IPU ONKCAHUM NMPABUIBHO TPAKTOBATh (U3UYECKUN CMBICIHT
WCIOJIb3YeMbIX BEJIMYUH, HUX OO0O3HAUEHUS U EIUHUIIBI, YKas3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BEIMUUHAMU;

OTHCHIBATh W3yYEHHBIE KBAHTOBBIC SIBICHHSI M TMPOIIECCHI, UCIOJB3Yys (DU3HUecKue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa,
SHEPrusl U UMITYJIbC POTOHA, IEPUO TIOTypaciajia, SHEPTUs CBSI3U aTOMHBIX siIep, IPH
OTHMCAHUU TPABUIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI UCHOIB3YEMbIX BEIUYHMH, UX
0003HaueHMsI M €IMHMILIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOLINE JTAHHYIO (QH3UYECKYIO
BEJIMYUHY C JJPYTUMH BETMYMHAMU, BBIUUCIIATH 3HaYeHHE (PU3NUECKON BETUUNHBI;
aHAJTM3UPOBaTh (U3NUYECKUE MPOLECCHl U SBJICHUS, UCHOIb3YS (PU3NYECKHE 3aKOHBI U
NPUHIMIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MAapaUIEIbHOIO COECIUHEHMS
IIPOBOJHUKOB, 3akoH Jlxoyns—J/IeHna, 3aKkOH JIEKTPOMAarHUTHOW WHAYKLUH, 3aKOH
MPSMOJIMHENHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS CBETA, 3aKOHBI
NpeJOMJICHUsI CBeTa, ypaBHeHUe ODWHmITelHa 11 dorodddexra, 3aKOH COXpaHEHUs
SHEPruM, 3aKOH COXpPAHEHWsS HMITYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUUYECKOro 3apsija,
3aKOH COXPaHEHHUs MacCOBOIO 4YHCIa, MOCTylarel bopa, 3akoH pajarOaKTUBHOTO
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pacrazga, TpuU ITOM  pa3iadyarbh CIOBECHYIO  (OPMYTUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXEHHUE U YCIOBUS (IpaHuULlbl, 0071acTH) IPUMEHUMOCTH;
ONPEEIATh HApaBJIE€HUE BEKTOpPA MHAYKIIMM MAarHUTHOIO IOJIS IPOBOJHUKA C TOKOM,
cwibl Amrnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh N300pakKeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;
BBITIOJTHATh AKCHEPUMEHTHI TI0 HCCIICAOBAHUIO (DU3NYECKUX SIBICHUN U TPOIIECCOB C
HCIIOJIb30BAHMEM IMPSIMBIX M KOCBEHHBIX HW3MEPEHUN: IMpU 3TOM (HOPMYIUpOBaTh
npobnemMy/3agady M THIOTE3y y4eOHOTo SKCIEepUMEHTa, COOMpaTh YCTaHOBKY U3
MPEUI0KEHHOTO 000pYAOBaHUS, IPOBOAUTH ONBIT M (DOPMYITHPOBATH BHIBOJIBI,
OCYIIECTBIISITh TPSMBIE W KOCBEHHBIE HM3MEpPEHHs (DU3MUYECKHX BEJIWYHH, MPH STOM
BBIOMpATh ONTHMAJBHBIA CIIOCOO W3MEPEHMs] M HCIOJIb30BATh WM3BECTHBIE METO/IbI
OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKMX BEJIWYMH C KCIOJb30BAHUEM MPSIMbBIX
U3MEpPEHU: TMpH 53TOM KOHCTPYHpPOBAaThb YCTAHOBKY, (UKCUPOBATh pE3yJIbTaThl
MOJIyY€HHOU 3aBHCUMOCTH (PM3MUYECKUX BEIMYMH B BUAE TaOIMI] U rpadukos, aenarb
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHUS;

coOnrofaTh mpaBmiia 0€30MacHOro TpyJa MpU NMPOBEACHUU HCCIEAOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTA, Yy4eOHO-UCCIEe0BATENbCKOW U MPOEKTHOW AEATENbHOCTH C
HCIOJIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U J1aOOpaTOPHOTO 000PYA0BAHNUS;

pematb pacy€THbIE 33Jayd C SBHO 3a/JaHHOM (U3MUECKON MOJENbl0, HUCHOJb3Ys
(¢u3nueckne 3aKOHBI M TPUHIUIBI, HA OCHOBE aHallM3a YCIOBUS 3aJadyd BbIOMpATh
(bu3nyecKyro MoJeiNb, BbAEIATh (pU3HUecKue BETUYMHBI U (HOPMYIbI, HEOOXOIUMbIE
IUIs €€ peleH s, IPOBOAUTh Pacu€Thl M OLICHUBATh PEAIbHOCTh MOJIY4YE€HHOIO 3HaYEeHUs
(hbU3UYECKON BETUIMHBL;

pelaTh KaueCTBEHHbIE 3a[aul: BbICTPANBATh JIOTHUECKH HENPOTUBOPEUUBYIO LENOYKY
paccy)KJeHUH ¢ ONOpOil Ha W3ydeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH M (PU3HUECKHUE
SBIICHMSI,

UCIOJb30BaTh IPU pEIIeHHMH Yy4eOHBIX 3aJad COBPEMEHHblE HH(POPMALMOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, CTPYKTYpHUPOBAHMs, HHTEPIpETalul U IPEICTaBICHUS
y4yeOHOIl ¥ HayyHO-NOMYJIspHOM HMHPOpPMAlMK, TOJIYYEHHOM M3  pa3IMuYHBIX
HUCTOYHHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJYy4aeMy0 HH(OPMAIHIO;

OOBSICHATh MNPUHLUUIBI JIEMCTBUS MallMH, HOPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyarh yciIoBUsA UX O€30IIaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,
MPUBOAUTH MTPUMEPHI BKJIA1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSACHEHHME IPOLIECCOB OKPYKAIOIIEr0 MHUpA, B pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HaHHUA MO (U3MKE B IIOBCEAHEBHOM JKM3HU [UIs
oOecrieyeHuss 0€30MaCHOCTH MpH OOpalleHMH ¢ NOpudbopaMu U TEXHUYECKUMHU
YCTPOMCTBaMHM, Ul COXPAHEHHUsS 3J0POBbS M COOJIOAEHUS HOPM HKOJOIMUYECKOTO
MIOBEJICHUSI B OKPY’KalOIIeH cpese;

paboTaTh B TpyHIe C BBIMNOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIeH, MIaHUPOBAaTh
pa®oTy TpyIIbl, paUOHAIBHO pPACHpENeNsTh OOSN3aHHOCTH W IUIAHUPOBATh
JESITEIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, a€KBAaTHO OLCHUBATh BKJAJ KAXKIOrO U3
YYaCTHHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMON POOIEMBbI.
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TemaTn4eckoe IJIAHUPOBaHUE

10 kmace
Hanvenonanue Koamyectso gacon DiexTponHble (HUQPOBLIE) Ipumeua
Ne pasieiioB u Koutp. | Mpakruu.
Bcero o0pa3oBaTejibHbIE PECYPCHI HHeE
n TeM padoThI padoThI
MpOrpaMmbl
Pa3znen 1. ®u3nka U METOAbI HAYYHOI'0 NO3HAHUA, 1 yac
®dusuka u
METOLIbI Ypoku 1o y4eOHOMY TIPEIMETY
1.1 1 «®Duzuka». OPIAOY 10 "Axagemus
Hay1HOro Munnpocgemienus Poccun"
TTO3HAHUS
Pa3znen 2. Mexanuka, 19 yacoB
Ypoku 1o y4eOHOMY TIPEIMETY
2.1 Kunematunka 6 «Dusuka». PIAOY AI10 "Axkanemus
Munnpocgemienus Poccun"
Ypoku 1o y4eOHOMY TIPEIMETY
2.2 Junammka 7 «Dusukay. PTAOY JII10 "Akanemus
Munnpocsenienust Poccun"
3aKOHBI VPOoKH 10 y4eOHOMY HpeIMETY
2.3 COXpaHEHHS B 6 1 1 «Duzukay. DLCAOY 10 "Axanemus
MEXaHuKe Munnpocgemenus Poccun"
Paznen 3. MoJiekyasipaas pu3uKa U TEPMOIMHAMHUKA, 24 yaca
OCHOBBI v 5
) POKH TI0 y4eOHOMY MPEAMETY
3.1 MOICKYIAP 9 1 «®usuxa». DTAOVY II10 "AxaneMus
HOMKHHemqu Mumnnpocsenienust Poccun”
KOW Teopuu
O6opynos
OCHOBBI Vpoku 1o yueGHOMY HpeaMeTy aHue
3.2 TEPMOIMHA- 10 1 1 «®usuxa». DTAOVY II10 "Axanemus "Pesneon"
MUKH Munnpocsemenus Poccun” Touxa
Pocra
ArperaTHsie
COCTOSIHUS Ypoku 1mo yuebHOMY TpeIMeTy
3.3 BEILIECTBA. 5 «®uzuka». PTAOY IO "Axkanemus
®dazoBbie Munnpocsemenust Poccun"
nepexoabl
Pa3znen 4. DuekTpoanHamuka, 21 yac
Ypoku 1o yaeOGHOMY TIpeMETy O6opy1oBa
DnekTpocra- «Duzuka». PI'AOY AIIO "Axanemus
4.1 11 1 1 HHE
TUKA Musnpocsemerns Poccun" " "
Peneon
[ocrosaABIH O6opynosa
SIIEKTpHYEC- Y(gom 1o Y;)"l?[‘igvg Hlf_%’ffy HHE
4.2 Kkuit ToK. Toku 10 1 (CONSHKAD. A [ARAIIGMITL | vp ooy
Munnpocsemienust Poccuun
B pa3IMYHBIX Touka
cpenax Pocra
[loBTOpeHue 3 1
HToro 68 4 4
11 kmace
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HaumeHnoBanue

KoanuecTBO 4acoB

Ne DJIeKTPOHHBIe (I poBbIe) IIpumeua
PASACIOB W TEM | - o Konrp Hpaskrie o0pa3oBaTeIbHbIE PECYPChI HHE
IporpaMmmMeI padoTsl padoTsl
Pazpnea 1. DuexTpoannamuka, 10 yacos
MaruauTtHoe O6opynos
Hoe Ypoku 1o y9eOHOMY TIPEIMETY AHMe
) «®Dusuka». PTAOY II10 " "
1.1 DnekTpomar- 10 1 1 " Peneon
AxaneMuss MuHIpOCBeEIIeHUs
HUTHas Poccuu" Touka
WHIYKIUS Pocra
Pa3znen 2. Kosiebanusi u BoJiHbI, 31 yac
Mexanuuec-
— Ypoku 1o y9eOHOMY TIPEIMETY
2 «Dmukay. DI'AOY AI10
A 3JIEKTpOMar- 10 1 "
AxanemMuss MUHIpOCBEIIEHUs
HUTHBIC Poccuu"
KoJieOaHUs
Mexanuuec- Ypoku 1o y4eOHOMY TIPEIMETY
KHE U DJIEK- «®Duzukay. DI'AOY JAT1O
2.2 58 1 "
TPOMAar"Hur- Axaznemuss MUHIIpOCBELEHUS
HBIE BOJIHBI Poccun"
VYpoku 1o yueOHOMY IpeAMETY
23 OnTuka 13 1 2 ‘<'<CDI/131/IK3.>>. ®OIr'rAOY AIIO
AxaneMuss MUHTIPOCBEIICHHUS
Poccun"
Paznen 3. OcCHOBBI cHeHATbHO TEOPHMH OTHOCHTEJILHOCTH, 3 Yaca
OCHOBBI v 5
. POKH TI0 y4eOHOMY MPEAMETY
CIIelaIbHOU
1 «®Duzuka». ®I'AOY JI10
3.1 TEOPUH 3 N
Axanemust MUHIIPOCBEIICHUS
OTHOCHUTEIIb- Poccin”
HOCTHU
Paznen 4. KanToBasi pusuka, 18 yacos
Ypoku 1o yae6GHOMY TIpeMETy
ONIeMEHTHI
. «Ouzuka». ®I'AOY JII10
4.1 KBaHTOBOU 7 1 N
KajieMusi MUHIIPOCBEIICHUSI
OIITUKH Poccun"
Ypoku 1o yae6GHOMY TIpeMeTy
492 Crtpoenue 4 «Dusukay. DCAOY ATIO
) aToMma " Akaiemuss MUHIIPOCBEIIICHHS
Poccun"
Ypoku 1o yaeO0HOMY TIPEeIMETY
) . ®I'AQY ATI0
4.3 ATOMHOE SITpO 6 1 o CHBHKA .
AxameMust MUHITPOCBEIIICHHS
Poccun"
Pa3znen 5. DiieMeHTHI ACTPOHOMUM U acTPO(PU3UKH, S YacoB
Ypoku 1o yaeOHOMY TIpeIMETyY
DJIeMEHTHI
«Duzuka». PI'AOY JI10
5.1 ACTPOHOMUH U 5 "
AxameMust MUHITPOCBEIIIEHHS
acTpoQu3nNKU Poccun”
Paznen 6. Q60061 aloniee moBTOpeHue, 2 yaca
VYpoku 110 y4eOHOMY TIpEAMET
O06006m1aro- p y1 yp y
B «Dmuka». PI'AOY AI10
6.1 1iee 2 1 "
AxameMust MUHITPOCBEIIIEHHS
IIOBTOPEHUE Poccun”
HToro 68 5 5
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