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COJEP)KXAHUE OBYYEHUA

10 KVIACC

Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o mpuponae. Haydnble MeToAbl MO3HAHMS OKpyXaromero mupa. Posib
IKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DPH3HKE.

MopenupoBanue (GpU3NYECKUX SBICHUM U mporieccoB. Hayunbie rumore3sl. Ousndeckue
3aKOHBI ¥ TeOpUH. | paHUIIBI IPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB. [IpUHITNT COOTBETCTBHS.

Pons u mecto ¢usmku B GOpMHPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u anano208020 000py008aHus uenmpa
«Touka pocmay)

AmnHanoroBble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHe. OTHOCHUTENBHOCTh MEXAaHWYECKOro ABMkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemerienue, CKOpocTh (CpeiHsAs CKOPOCTb, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE
MaTepUalbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KOOpAuHAT. ClI0OKEHUE MepeMENIeHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKeHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U MepEMEIICHUSI MaTEPUAIIbHOM TOYKU OT BPEMEHH.

CBoOoaHoe majeHue. Y cKopeHrue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe nBukeHue. JIBMKEHME MaTEpUAIbHOM TOUYKM II0 OKPYXHOCTH C
MOCTOSIHHOM MO MOAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHWHAas CKopocTh. l[lepuom u
yactoTta obparnieHus. LIeHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPHUMEHEHHUE: CHUAOMETp, JBHXKECHHUE
CHaps/IOB, LICTIHbIE U PEMEHHBIE Mepeayn.

Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u anano208020 000pyoosanHus uyenmpa
«Touka pocmay)

Mopenb cucteMsl OTCUETA, UUTFOCTPALMS KNHEMATHYECKUX XapaKTEPUCTUK JBUKEHHUS.

[IpeobpazoBaHue ABUKECHHM ¢ UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe 1 B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue ABrkKeHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHusi CBOOOJHOTO MaeHUSI.

HamnpaBnenue ckopocTu npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nadopamopnvie pabomet (c ucnonvzoeanuem uupposeozo u
ananoz206020 ooopyoosanus yeumpa « Touka pocmay)

N3yueHnne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

UccnepoBanue  COOTHOIIEHWS ~ MEXAY  NyTSAMH, [OPOUJICHHBIMU  TEJIOM  3a
MIOCJIEIOBATEIbHBIE pAaBHBICE IPOMEXKYTKH BpPEMEHM IPH PABHOYCKOPEHHOM JBHKEHHH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenue qBUKEHUS AapUKa B BI3KON KUIKOCTH.

N3ydenne nBukeHus Te1a, OPOINICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocurensHocTy ['ammies. llepselii 3akoH Herorona. HMHepuumanbHbie
CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepnosunuu cui. Bropoilh 3akon HeroToHa i
MaTepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHOTro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.



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

Tpenne. Buasr Tpenus (mokos, ckoibxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBXEHHUs U cuja TpeHus nokos. Koagdurment tpenus. Cuiaa COmpoTUBIICHUS
NP IBMKEHUU TeJIa B )KUJKOCTU WM rase.

[ToctynaTtensHOE U BpamaTeabHOE JBUKCHIE a0COTIOTHO TBEPAOTO TEA.

MOMEHT cuIIbI OTHOCHUTENIBHO OCH BpaiieHus. Ilnedo cuibl. YcinoBust paBHOBeCHs
TBEPAOTO TEIA.

TexHuyeckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHWE: NOJAIINIHUKYN, JABUXECHHUE
MCKYCCTBEHHBIX CITYTHUKOB.
Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u anano208020 000pyoosanus uenmpa
«Touka pocmay)

SIBreHne nHepUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JedopMaIuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOAbEME U TIAJICHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabl paBHOBECHS.
Yuenuueckuii 3xcnepumenm, nabopamopmuvie padomwr (¢ ucnonvizoeanuem uugposeozo u
anano206020 ovopyoosanusn yenmpa « Touxa pocmay)

W3yuenne nBmxeHust Opycka Mo HaKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMauu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MaTepuaabHON TOYKH (Tela), CHCTEMbl MaTepHalIbHBIX ToueK. IMIynbC CHITBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

Pa6ora cunbl. MOIIHOCTH CHUJTBL.

Kunernueckas sHeprusi MarepuanbHoil Touku. Teopema 00 M3MEHEHMM KHHETHUYECKOU
SHEPIHH.

[TorennmansHast osHeprusa. lloTeHuuanbHas SHeprus ymnpyro aedhopMupoBaHHON
npyxuHbl. [loTeHnnanbHas sHEPrus Tena BOIN3HU MOBEPXHOCTH 3eMIIH.

[ToTeHnManpHbIe W HEMOTEHIMATBHBIE CHIIBL. CBs3b PabOTHl HEMOTEHIUATBHBIX CHI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUecKHe yCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, TBUKEHUE PAKET.
Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u anano208020 000py0osanHus uenmpa
«Touka pocma»)

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHITMATBHOM SHEPTHH B KUHETUUECKYIO i OOPATHO.
Yuenuueckuit 3xcnepumenm, nabopamopmuvie pabomwr (¢ ucnonvizoeanuem uuPpoeozo u
anano206020 ovopyoosanusn yenmpa « Touxa pocmay)

N3ydyenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOINBIO JIBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHWUYECKOW JHEpruH Tela Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.



Pa3nea 3. MoJsekyasipHasi pu3uKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KUHETUYECKOM TEOPUM U HMX  OIBITHOE
obocHoBanue. bpoyHoBckoe npmwkenue. uddysus. Xapakrtep IBWKEHUS M B3aUMOICHCTBUS
YacTHIl BeliecTBa. MoJeNid CTPOCHHSI Ta30B, KUAKOCTEH U TBEPIBIX TET U OOBSICHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pa3mepbl Mosiekysd. KonmdecTBo BemiecTsa.
[TocTostnnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KUHETHUECKOU TEOPUHU
UJeaNbHOTO Ta3za. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTruu
TEIJIOBOTO JBM>KeHMs uactull raza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I padudeckoe mpeacTaBieHre H30MPOIIECCOB: U30TEPMA,
M30X0pa, u3obapa.

TexHuyeckue yCTpoHCTBa U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u anano208020 000pyoosanus yenmpa
«Touka pocmay)

OnepIThl, JOKa3bIBAIOUIME JTUCKPETHOE CTPOEHHE BELIECTBa, (oTorpaduu MOJEeKyI
OPraHUYEeCKUX COCIUHECHUM.

OmnbIThl 110 UG GY3UN KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKEHHUS.

Mogens onbita llTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBUS.

Monenb, WUTIOCTpUPYIOLIAs MPUPOIY AaBICHUS ra3a Ha CTEHKH COCy/a.

OMnbITHL, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nadopamopnvie pabomet (¢ ucnonvzoeanuem uyuppoeozo u
ananoz206020 ooopyoosanus yeumpa « Touka pocmay)

OmpeneneHne Macchl BO3JyXa B KJIACCHONM KOMHATE€ Ha OCHOBE H3MEPEHHH 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPaTyphbl BO3/lyXa B HEil.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSHUS Pa3peEHHOI0 rasa.

Tema 2. Ocnoevt mepmoouHamuku

TepmoanHamuyeckasi cucreMa. BHYTpeHHsIs SHEprus TEPMOJUHAMUYECKON CUCTEMBI U
crocoObl e€ m3MeHeHus. KonmnyecTBo TeroTel U paboTta. BHYTpeHHsS 2HEPTHUsST OJHOATOMHOTO
u7eanbHOro raza. Buasl Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHe. Y AefbHas
TEMI0EMKOCTh BelecTBa. Koan4yecTBO TEMIOTHI P TEIIoNepeaaye.

[Tonsitue 006 ammabatHoMm mpomecce. [lepBbiii 3aKkoH TepMmoauHaMuku. [IpumeHeHHE
MEPBOTr0 3aKOHA TEPMOAMHAMHUKY K U3omporieccaMm. I padudeckas nHTeprperanus paboTs rasa.

Bropoii 3akoH TepmoanHamMuki. HeoObpaTHMOCTh IPOIIECCOB B IPUPO/IC.

TernnoBbie MamuHbl. [IpuHIMIBI AeHCTBHS TeMI0BbIX MaimuH. [IpeoOpa3oBanus sHeprun
B TEIUIOBBIX MammHax. Koaddunuent nonesHoro nercteus teraoBoi MamuHbl. [{ukn Kaprao u
ero K03 GUIUEHT MOJIE3HOTO JEHCTBHS. DKOIOTUIECKUE MPOOIEMBI TETUIOIHEPTETHKH.

TexHuueckue ycTpoilcTBa W NPAaKTHUYECKOE MPUMEHEHHE: JBUTATeIb BHYTPEHHErO
Cropanusi, OBITOBOM XOJIOIUIBHHUK, KOHIUITUOHED.

Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u anano208020 000py0o0saHus uenmpa
«Touka pocmay)

W3meHeHne BHYTpEHHEH SHEpruu Tejla MpPU COBEPIICHUU DPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJl JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéMm
TpeHus (BUICOAEMOHCTPAITNSA).

N3menenne BHyTpeHHEN 3HEpruu (TeMnepaTypsl) Tejaa Npu Terionepeaaye.

OmnbIT Mo aguabdaTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATETIS.



Yuenuueckuii 3xcnepumenm, nadopamopmuvie padomwr (¢ ucnonvizoeanuem uugpoeozo u
anano206020 ovopyoosanusn yenmpa « Touxa pocmay)

N3mepenne yaenbHOu TeIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanun geuecmea. Dazosvie nepexoont

[TapooOpa3zoBanne u KoHAcHcauus. Mcmapenne wu kuneHue. AOCONIOTHasS W
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachlmeHnHblil map. Y aenbHas TemioTa nmapoodpa3oBaHus.
3aBUCUMOCTD TEMIIEPATyphl KUTICHUSI OT JaBICHUS.

Teépnoe Temo. Kpucramnmyeckue u amopdHble Tena. AHHU3OTPONUS CBOWMCTB
kpuctamioB. Kunkue kpuctaysl. CoBpeMeHHbIe MaTepHuabl. [lnaBienne u KpucTalIn3anus.
VY nenpHas Terora miasiaeHus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M TNPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jemoncmpayuu (¢ ucnonv3oeanuem YuPpoeozo u anan0208020 000pyO06aAHUA UEHMPA
«Touka pocmay)

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenue npu noHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habntoienue HarpeBaHus ¥ IJIaBJICHUS KPUCTAUIMYECKOTO BEIECTRA.

JleMOHCTpanust KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, nadopamopnvie pabomer (¢ ucnonvzoeanuem uyupposozo u
ananoz206020 ooopyoosanus yeumpa « Touka pocmay)

N3MepeHrie OTHOCUTENBHOM BIAKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanmHaMuKka

Tema 1. Dnexmpocmamuka

OnekTpu3zanusi Tel. OJeKTpUuecKui 3apsn. JlBa Buaa 3IEKTPUYECKUX 3apsijIoB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsia.

BsaumopeiictBue 3apsnoB.  3akoH Kynona. TouedHbI  AJIEKTpUYECKUI  3apsia.
Onektpuyeckoe mosne. Hampsoxk€HHOCTh 3nexkrpudeckoro mnoss. [IpuHIun cynepno3uuuu
NIEKTPUYECKUX MOJIeH. JINHUY HAPSKEHHOCTU MIEKTPUYECKOTO MOJIS.

Pabora cumnm oanmektpocratnueckoro moss. [loTrennman. Pa3HOCT,  TMOTEHIHMAIIOB.
[IpoBOAHMKY U JUAIIEKTPUKHU B 3IEKTPOCTATUUECKOM M0J€e. [usnexkTpudeckas NpoOHUIIaeMOCTb.

OnekTpoéMKocTh. KoHAeHcaToOp. DIEKTPOEMKOCTh IIJIOCKOIO KOHJIEHCATOpa. JHEpPrus
3apsKEHHOr0 KOHJIEHCATOpA.

TexHuueckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, JIEKTPOMETP,
DIIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHHE DSJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anrmapar, CTpyHHbIA PUHTED.

Jemoncmpayuu (¢ ucnonvioeanuem yuppoeozo u anan0208020 000pyO06aAHUA UEHMPA
«Touka pocmay)

Y CTpoUCTBO U IPUHLUIL ACHCTBUSA 3JIEKTPOMETPA.

B3anMopeiicTBre Ha’IEeKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOIHMKH B 3EKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTU4ecKas 3allluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCaTopa OT IUION[aJAM IUIACTHH,
paccTOsTHUSA MEKYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOI0 KOHJIEHCATopa.



Yuenuueckuii 3xcnepumenm, nadopamopmuvie padomwr (¢ ucnonvizoeanuem uugpoeozo u
anano206020 ovopyoosanusn yenmpa « Touxa pocmay)

N3mepenue 35IeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuyeckuii moxk. Toku é paznuunvix cpeoax

DNEeKTpUYECKUl TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOr0 ToKa. VICTOUHUKHM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenne. 3akon Oma 11151 ydacTka LIETH.

DnekTpruyeckoe CONPOTHUBIICHHUE. VY nensHoe CONPOTUBIICHUE BEIIECTBA.
[locnenoBarenbHOE, NapaUIEIBLHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyms—JIenia. MOImHOCTh AMEKTPUIECKOTO TOKA.

DneKTpoABMKYIllasi CHUJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKa. 3akoH OMa
JUTSL TIOJTHOM (3aMKHYTOM ) 2yieKTpuueckoi nernu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAsT MPOBOAUMOCTb TBEPABIX METAJJIOB. 3aBUCUMOCTH  COINPOTHUBIICHHS
METaJIOB OT TeMneparypel. CBEpXIPOBOANMOCTb.

DnexTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJHHUKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpax M pacijlaBax ASJICKTPOJHUTOB. DIEKTPOIUTHYECKAS
JUCCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYeCKMd TOK B ra3zax. (CaMOCTOATENbHBIH W HECAMOCTOSITEIBbHBIA pa3psjl.
Monnus. [Inazma.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP, BOJBTMETP,
peocTaT, WCTOYHHKH TOKa, DSJIEKTPOHArpeBaTelIbHBbIE MPUOOPHI, DIIEKTPOOCBETUTEILHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIH IUOJN, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TUOJI, TAJIbBAaHUKA.

Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u anano208020 000py0o0saHus uenmpa
«Touka pocmay)

N3mepenne cuitbl TOKa U HapsHDKEHUS.

3aBUCHMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

CMeniaHHOE COEJUHEHHNE TIPOBOJHUKOB.

[Ipsamoe n3Mepenue 3IeKTPOABMKYIIEH cuiabl. KopoTkoe 3aMblkaHUE TajdbBAaHUYECKOTO
3JIEMEHTa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHMOCTb CONPOTUBIIEHNS METAJIIIOB OT TEMITEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psia 1 MPOBOJUMOCTh BO3AYXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nadopamopnvie pabomer (c ucnonvzoeanuem uupposozo u
ananoz206020 ooopyoosanus yeumpa « Touka pocmay)

N3yueHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

WN3mepenue  3IEKTPOABMKYIIEH CHJIBI  HCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue anekrponusa.

MexnpeaMeTHbIe CBS3H

Nzyuenmne kypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCYILECTBIISETCS C Yy4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, C6A3AHHBIE C U3YUEHUEM MEMOO008 HAYUHO20 NO3ZHAHUA:
SIBIICHWE, HAy4yHbI (akT, TUmore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
SKCHEPUMEHT, MOJAECINPOBAHNE, MOJIEIb, U3MEPEHHE.



Mamemamuka: pelieHHEe CUCTEMbl YpaBHEHHWH, JHHeWHas QyHKuus, mapabona,
runep6osa, ux rpaduku 1 CBOMCTBA, TPUTOHOMETpUUECKHE (PYHKIIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua:vexannyeckoe IBUKEHUE B )KUBOH mpupoje, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIaYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOIUTHYECKAS TUCCOLMAIIUS, TaJbBaHUKA.

TI'eozpaghusa:BnaxHOCTb BO3/IyXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IBUKEHHUI C UCIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS
B TEXHHKE, MOJAUIMITHUKU, MCIOJIb30BaHUE 3aKOHA COXPAHEHHUS MMITyJbca B TEXHUKE (pakeTa,
BOAOMET W JpYTHWE), JBHTaTelb BHYTPEHHEro CropaHus, IlapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHAUITUOHED, TEXHOJIOTUHU TOJIYYEHUS! COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAaHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEp, 3JIEKTpOHArpeBaTeibHbIC NPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KVTACC

Pasznea 4. diekTpoauHaMHuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHWTHL. B3aumoaelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIUH. [IpUHIUI CynepO3ZUIUU MarHUTHBIX 10JIeH. JIMHUU MarHUTHOMN
nHAyKIuy. KapTrHa TMHUN MarHUTHOM MHYKIHUH T10JIS IOCTOSSHHBIX MarHUTOB.

MarnuTtHoe 1oje npoBOAHUKA ¢ TokoM. KapThHa NTUHUN MHIYKIUMKA MAarHUTHOTO TOJIS
JUIMHHOTO NPSIMOTO IMPOBOJHHMKA M 3aMKHYTOIO KOJIBLEBOIO MPOBOJHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HaIPaBJICHUE.

Cuna JlopeHua, €€ Moayiab M HampaBieHHE. JIBH)KEHHME 3apsyKEHHOW 4YacTULBI B
OJIHOPOJTHOM MarHuTHOM moJjie. PaGorta cumsl JIopenma.

SIBiieHHMe DNEKTPOMArHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOW MHIYKLIHH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYyKIuu Papajes.

BuxpeBoe anekTpuuecKOoe MoJe. DNEKTPOABIIKYILAs CHa MHAYKIMHM B IIPOBOJHHKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJITHOM MarHMTHOM IIOJI€.

IIpaBuio JleHna.

NHIykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMHU. DIEKTPOABHXKYIIAsi CUJIa CAMOWHTYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue yCTpoMcTBAa M MNPAKTUUYECKOE TPUMEHEHHE: TOCTOSHHbIE MArHUTHI,
3JIEKTPOMArHMTHI, JJIEKTPOABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHUL], MHAYKIIMOHHAS M1€Yb.
Jemoncmpayuu (¢ ucnonv3oeanuem yuPpoeozo u anan0208020 000pYO06AHUA UEHMPA
«Touka pocmay)

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHYMM MHIYKUIMYA MarHATHOTO TIOJISL.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HetrictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIUU.



IIpaBuio JleHna.

3aBUCHMOCTD AJIEKTPOJABWIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH W3MEHEHUsI MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHTYKIIN Y.

Yuenuueckuii 3xcnepumenm, nadopamopmuvie pabomwr (¢ ucnonvizoeanuem uugpoeozo u
anano206020 ovopyoosanusn yenmpa « Touxa pocmay)

N3yuenne MarHuTHOTO MOJIsL KATYLIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnepoBanue siBIeHUS 371€KTPOMarHUTHONW MHIYKIUU.

Pa3gen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

KonebartenpHas cucrema. CBOOOMHBIE MexaHWYEeCKHME KoJyiebaHusa. [ apmMoHHMUYeckue
kosnebanus. Ilepuon, dactora, ammiauryna u ¢asza konebanuid. IIpyXMHHBIH MasSTHHK.
MaremaTnyeckuii MasgTHHK. YpaBHEHHE TapMOHHYECKUX KosieOanui. [IpeBpamienue >HEpruu
IIPY TAPMOHUYECKUX KOICOaHUSX.

Konebarenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJeOaHUS B HUACATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMHU H  JIIEKTPOMArHUTHBIMHU
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B HJCATHHOM KOJeOATEIbHOM
KOHTYPE.

[IpencraBnenue o 3aTryxarolmux KoneOaHusAX. BeIHyX/IeHHbIE MEXaHUYECKUE KOJIeOaHMUS.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHHsI.

[Tepemennbiii Tok. CHHYCOUTIAIBHBIN MEPEMEHHBI TOK. MOITHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HATIPSIKEHUS.

Tpancdhopmarop. IlpousBoacTBo, mepemada M MOTpeOJICHUE IICKTPUUYECCKON DHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TIPU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa uUCHONIb30BaHUA
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIeKTpoIepeaay.

Jemoncmpayuu (c ucnonv3oeanuem UuPpoeozo u anan0208020 000pyO06aAHUA UEHMPA
«Touka pocmay)

HccnenoBanme  mapaMeTpoB — KojeOaTeNbHONW  cUCTEeMBl  (MPYKUHHBIA WK
MaTeMaTUYECKUN MasTHUK).

Habmronenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

HaGmonenue pe3oHanca.

CBoOOAHBIC PTIEKTPOMArHUTHBIC KOJICOAHMUS.

OcmmorpaMMbl - (3aBUCHUMOCTH  CHJIBI TOKA HM  HANPsDKEHUS OT BpPEMEHH) s
3IEKTPOMArHUTHBIX KOJeOaHuH.

Pe3onanc nmpu mocnenoBaTeIbHOM COSAMHEHUU PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH U
KOH/JIEHCATOopA.

Mopenb IUHUU 3IEKTpoIepeaaun.

Yuenuueckuii sxkcnepumenm, nadopamopnvie pabomet (¢ ucnonvzoeanuem uuppoeozo u
ananoz06020 ooopyoosanusn yenmpa « Touka pocmay)

HccnenoBanue 3aBUCUMOCTH MEpHOa MAJIbIX KOJeOaHU Tpy3a HA HUTH OT JJIMHBI HUTH
Y Macchl rpy3a.

HccnepoBanne mMepeMEHHOrO0 TOKa B ILENM U3 IOCIEIOBAaTEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHblE 6OTIHbL

MexaHuyeckue  BOJIHBL, YCIOBUSA  paclIpOCTPaHECHUS. ITepuon. Ckopoctb
pacnpocTpaHeHuss M JUyIMHAa BOJIHBL. [lomepeunble W MpojosibHble BONHBI. WHTepdepeHuus u
TUGPAKIUsS MEXaHUIECKUX BOJH.



3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTpOMarHuTHbIE BOJHBI. Y CIOBUS M3JIYYEHMS SJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BojHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XeHHe, IMpelioMIIeHue, mnoispuzanus, audpaxkuus, uHrepdpepenuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana »nMeKTPOMArHUTHBIX BOJH. [IppuMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIBI paTuOCBA3U U TENEBUACHUS. Paguonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNUE OKPYKAIOIIEH CpeIbl.

TexHuyeckne ycTpoNCTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEIUIMHE, pajap, paauONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jemoncmpayuu (¢ ucnonv3oeanuem UuPpoeozo u anan0208020 000pyO06aAHUA UEHMPA
«Touka pocmay)

OO6pa3oBaHue 1 pacrpoOCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

HabntoneHnue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Ha6monenue narepdepeHinu u audpakiinid MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGmronenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW W 4YacTOTOM
KoJie0aHui.

HccnepoBanue CBOWCTB  3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaXXEHUE, MPEIOMIICHHUE,
noJspu3aus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMoNMHENHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOMN
cpene. JIyd cBera. ToueuHblli HCTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpakeHHs cBera. [locTpoeHue H300paKeHUH B IUIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TpENOMIICHUS cBeTa. AOCOMIOTHBIA IOKa3aTelsb
npenomiieHud. [lonmHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOTO BHYTPEHHErO
OTpaKECHHUSI.

Hucnepcus ceera. CroxxHbIA cocTaB Oenoro ceera. L[Ber.

CoOuparomme W paccemBaroniye JUH3bl. ToHKas suH3a. DOKYCHOE pAacCTOSHUE U
OTNITHYECKasi cuia TOHKOW JUH3bI. [locTpoeHne n3o0pakeHu B COOMPAIONIUX M PACCEUBAOIINX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYCHUE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.

BonnoBas ontuka. MHrepdepenunss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJI0/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(HEPEHLIIMOHHON KapTUHE OT JIBYX CHMH(a3HbIX
KOT'€pEHTHBIX UCTOYHUKOB.

Hudpakuus  cera. JudpakmumonHas pemérka. YclIoBHe HAOMIOACHUS TJIABHBIX
MaKCHUMYMOB IpH aICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoicTBa W MpaKTHYECKOE MPHUMEHEHHE: OYKH, Jymna, (oTroammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OITHKa, AU(PPAKIHMOHHAS
pelmeETKa, MOJISIPOUL.

Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u ananoz08020 000pyoosanHus uenmpa
«Touka pocmay)

[IpsamonuHeliHOE pacnpoCTpaHEHUE, OTpaKeHHWE W TperaomiieHue cBeta. OnTUYecKue
puOOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojenb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKEHHI B JIMH3AX.



Monenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue narepdepeHimm ceera.

Habntonenue nudpaxnuu cera.

Hab6mronenue qucnepcuu certa.

ITosnydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HabntoneHue nonsipu3aiyu cBeTa.
Yuenuueckuii sxcnepumenm, nadopamopnvie pabomwt (¢ ucnonvzoeanuem uyupposozo u
ananoz206020 ooopyoosanusn yeumpa « Touka pocmay)

N3mepenne nokazaresns MpeoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB U300payKeHHI B JIMH3AX.

Hab6mronenue qucnepcuu cBeta.
Pa3nes 6. OcHOBBI cielIHAJbLHOM TEOPHH OTHOCHTEIbHOCTH

['paHubl MPUMEHUMOCTH KJIACCMYECKOW MeXaHWUKHU. [locTymarel cnenuanbHOM TEeopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTh MOAYJS CKOPOCTH CBE€Ta B BaKyyMmMe, IPHUHLUI
OTHOCHUTEJIBHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPAILIEHUE JITUHBI.

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJICOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.
Pasznen 7. KBantoBasi ¢pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna [lmanka cBsi3u 3HEprUU HOTOHA C €r0 YACTOTOU. DHEPTUSI U UMITYIIBC
¢dorona.

OtkpeiTne u wuccienoBanue Goroddderkra. Ombitei A. I. CroneroBa. 3akoHBI
doroaddexra. YpaBuenue DitHmreitna aus porospdexra. «KpacHas rpanunay porodddexra.

JlaBrenne cBera. OnwiTsl [1. H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M TNpaKTUYECKOe MpUMEHEeHHe: (HOoTod7aeMeHT, (OTOAATUUK,
COJIHEYHast 6aTapest, CBETOIHO.
Hemoncmpayuu (¢ ucnonv3osanuem uu@poeozo u anano208020 000py0o0sanus uenmpa
«Touka pocmay)

®dotordh ekt Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporodddekra.

CBeTOqUOI.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopra no paccesHuro o -gactun. Ilnanerapnas
mozenb atroMa. [loctymatel bopa. U3nyyenue u mornomenrne GoTOHOB MPHU MEPEX0Jie aToMa ¢
OJIHOTO YpOBHS JHEprum Ha apyro. Buasl cnektpoB. CHEKTp YpOBHEW 3HEPrMM aToMa
BOZOpOJA.

BonnoBsle cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyanu3M.

CHoOHTaHHOE U BBIHYKIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHHUE: CIEKTpPaJIbHBbIM aHAJIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTEP.
Jemoncmpayuu (c ucnonv3oeanuem yuPpoeozo u anan0208020 000pyO06aAHUA UEHMPA
«Touka pocmay)

Monens onbita Pesepdopaa.

OnpeneneHne JIMHBI BOJIHBI JIa3epa.

Habmnronenue nuHeHyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.



Yuenuueckuii 3xcnepumenm, nadopamopmuvie padomwr (¢ ucnonvizoeanuem uugpoeozo u
anano206020 ovopyoosanusn yenmpa « Touxa pocmay)

Habmtonenune nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JIOKa3bIBAIOUIME  CJIOXKHOCTb  CTpoeHHUd  sapa.  OTKpeITHE
paauoakTuBHOCTH. OBITE Pe3epdopaa mo onpeneneHuo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BrusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OtkpeiTHE TIpoTOHAa M HelTpoHa. Hykmonnas monens smpa ['eizenOepra—lBaneHko.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmMma-usnydenue. 3aK0H
paauoaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsbie cumbl. [{edekT macchr sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepupiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI  SAECPHOU
DHEPreTUKU. DKOJIOTHUUECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.

DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo/ 161 HAOIIOICHUS U PETHCTPAIUH JIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaIbHBIE B3aMMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTUHBI MUpA.

TexHudeckue yCcTpoHCTBAa U NPAKTHUYECKOE IMPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomMoOa.

Jemoncmpayuu (c ucnonv3oeanuem yuPpoeozo u anan0208020 000pyO006aAHUA UEHMPA
«Touka pocmay)

CuéTunK HOHU3HUPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nadopamopnvie pabomet (c ucnonvzoeanuem uuppoeo2o u
ananoz06020 ooopyoosanus yeumpa « Touka pocmay)

HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3NKH

Otanbl pa3BUTHS aCTPOHOMHHU.  [IpuKiazmHOE W MHPOBO33PEHUYECKOE 3HAYCHHUE
aACTPOHOMHUHU.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IIIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrtema.

Comuue. CosHeuHass akTUBHOCTh. Mctounuk sHepruu CosHIA W 3BE3A. 3BE3MBI, MX
OCHOBHBIE XapaKTEPUCTHUKU. JluarpaMma «CIEKTpajbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIABHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
nocjaea0BaTenbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpEeMEHHBIE TIPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mnrneunsiii [lyts — nHama [anaktuka. Ilonoxxenune u nBmxenne ConHua B ['anmaktuke.
Tunel ranakTuk. PaguoranakTuku v kBa3apsl. YHEpHBIE IBIPHI B APAX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O6usa. PasOeranue ramaktuk. Teopus
Bosnbiioro B3peiBa. PenukroBoe u3nydeHue.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenusn

Habntoienust HeBOOPY>KEHHBIM TJ1a30M C MCIOIb30BAaHUEM KOMIBbIOTEPHBIX MPUIOKEHUH
JUISL OTIpEIeNICHUS MTOJIOKEHHSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3HS
CeBepHOro noaymapus U spKue 3BE3/IbI.

Habmtonenus B reneckon JlyHsl, mianer, Mieunoro IlyTu.

O0o0mariee NOBTOPeHUE

Ponp Qu3uku W acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIHMAIBLHOU H
ITHYECKON cdepax [AeATeNbHOCTH YelIOBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HayuyHOW KapTHHE MHpa, pojb (U3UYECKO Teopun B (GopMuUpOBaHUH



npeCcTaBiIeHUui 0 pru3nyeckol KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00ILEM psIy
COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.
MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usukm 06a30Boro ypoBHs B 11 Kiacce ocCymecTBiseTcs ¢ Y4ETOM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemuvie nOHAMUA, C6AZAHHDIE C U3YUEHUEM MEMOO0E HAYUHO20 NOZHAHUA:
SBJICHHE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxka:pelieHre CUCTEMbl ypaBHEHUH, TPUTOHOMETPUUYECKHE (PYHKLUU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUECKOE TOXKJIECTBO, BEKTOPBl M HX
IPOEKIMY HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIC JEMEHTapHBIX (DYHKIMH,
NPU3HAKK TOJ00MS TPEYTOJIbHUKOB, OTpeAeIeHNE TUIOMIAAN TUIOCKUX GUTyp 1 00BbEMa Tell.

Buonozua:snekrpuueckue SBIECHUS B JKUBOW INpHUpOJE, KoJieOaTelbHble IBUKEHUS B
JKUBOU IIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAEC, ACUCTBUE paJvallid HA >KUBBIC
OpPraHU3MBI.

Xumua: CTPOEHHE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKAs CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMUECKON PEHIETKH, CIIEKTPAJIbHBIN aHAJIM3.

TI'eozpaghusa: maruuTHBIC TONMIOCa 3€MIIH, 3aJI€KH MarHUTHBIX pyI, (poTochEMKa 3eMHOM
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIICTPSCEHUN.

Texnonozua: TMHUY dIEKTPONEPEAY, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATEIIb,
WHIYKIIMOHHAs Tie4b, pajap, pPaauonpuEéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBY-meus,
NPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi 6aTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHOro mnpeamera «®dusnka» Ha ypoBHE CpeaHEro o0Imero oOpa3oBaHUs
(0a30BBIA  YpPOBEHB) JIOJDKHO  OOCCHEYHTHh  JIOCTHIXKEHUE  CICAYIONUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPe3ybTaThl OCBOCHUS yueOHOTo npeamera «Du3nka» AOIKHBI OTpa)xarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroOIMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHMEHTAlMi, ITO3UTUBHBIX BHYTPEHHMX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacIIMpeHUe KU3HEHHOTO OMNbITAa M OIBITa JEATEIBHOCTH B IPOLECCE peaM3allii OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN NE€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHUS:

e CcPOpMUPOBAHHOCTh TPAKIAHCKOM MMO3ULMU OOyyalomerocss Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBa;

® MPUHATHE TPAIUIMOHHBIX OOIIEYETIOBEYECKMX T'YMaHUCTHUECKUX M JEeMOKPATHYECKHX
IIEHHOCTE;

® TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTH B MHTEpEcax TPakIaHCKOro OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3alnu;

e YMEHHME B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMHI U Ha3HAUYEHUEM;

® TOTOBHOCTb K T'YMAHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;
2)IaTPpHOTHYECKOr0 BOCIIUTAHUSA:

e c(hOpMUPOBAHHOCTHh POCCUICKON TPaKIAHCKON UACHTUYHOCTH, TATPHOTHU3MA;

® [[EHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSM POCCHMCKHX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,
3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e chopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBECHUS;

® CIIOCOOHOCTH OLIEHUBATh CHUTYAlMIO U MPHUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YUEHOTO;

® O0CO3HaHHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOTO OyAYIIEro;
4)3¢TeTHYECKOr0 BOCTIUTAHMSI:

® SCTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, PUCYIIETO
¢u3nueckoil Hayke;
5)TpynoBOro BOCHIUTAHMS:

e MHTEpeC K pa3IMyHbIM cdepaM NpoPecCHOHATHHON JAEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrien
npodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0Opa30BaHUIO B 00JIacTu (GU3MKU Ha
MPOTSKEHUU BCEU KU3HU,
6)3K0/10THYeCKOro BOCIIUTAHUA:

¢ c(hopMUPOBAHHOCTH 3KOJIOTUYECKOH KYyJIbTYPbI, OCO3HAaHHE TIJIOOAIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

® IIJIJAHUPOBAHUE M OCYLICCTBICHHUE ACUCTBUU B OKPYXKAIOLICH Cpelle Ha OCHOBE 3HAHUSA
LeJield YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

® DACIIMpPEHHE OMNbITa JAEITEIIBHOCTH HKOJOTMYECKOM HANpaBIEHHOCTH HAa OCHOBE
UMEIOLNXCS 3HAaHUN 10 (pU3UKeE;



7)IleHHOCTH HAYYHOI'0 O3HAHMS:

e c(hopMUPOBAaHHOCT MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

® OCO3HaHHUE IIECHHOCTU Hay4YHOH JeATEeIbHOCTH, TOTOBHOCTh B IIPOLIECCe U3YyUEHUsT (PU3MKHU
OCYILECTBIISATh POEKTHYIO U UCCIIEA0BATENBCKYIO EATEIbHOCTh MHIMBHYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornveckue 1ecTBUA:

® CaMOCTOSITENTbHO (DOPMYIHPOBATH M aKTyaJIM3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

® ONpEeNENsATh UETU ACSITEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS,

® BBISBJIATH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B pPacCMaTpUBAEMbBIX (DU3MUECKHX
SIBJICHUSIX;

e pa3pabaTbiBaTh IUIAH peIIEHUs NpoOsiieMbl ¢  y4€TOM aHajdu3a HUMEIOUINXCS
MaTepHalbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

® BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LEISM,
OLICHUBATh PUCKH MOCIIEACTBUM ACSITEIBHOCTH;

® KOOPAMHHPOBATh M BHIMOJHATH PAOOTYy B YCIOBUAX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

® pa3BUBATh KPEaTMBHOE MBILUICHUE IPU PEILIEHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

® RBJIAJIETh HAYYHOW TEPMHUHOJOTUEH, KIIOYEBHIMU MOHITHSIMH M METOAaMU (PU3UUEeCKOn
HAYKU;

® BIIAJICTh HABBIKAMU YYEOHO-HCCIICIOBATEIBCKON M MPOCKTHOM NEATEILHOCTH B 001aCcTH
(GU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS 3a1a4
($U3UUeCKOro conepKaHus, IPUMEHEHHUIO Pa3IMYHBIX METO0B TO3HAHUS;

® BIAJETh BHIAMH JCSTEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHS, €T0 HHTEPIPETAIUH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3JIMYHBIX YYEOHBIX CHUTYaIMsiX, B TOM 4YHCIE TpH
CO3JIaHUH YUEOHBIX IPOEKTOB B 00JIaCTH (HU3UKH;

® BBISBJSITH NPHUYUHHO-CIICICTBEHHBIE CBS3M M aKTyaJHU3UpOBaTh 3a/lady, BBIJIBHTATh
TUIOTe3y €€ pelleHHs,, HaXOAWTh AapryMEHThl JUIs [0Ka3aTelbCTBa CBOMX YTBEPXKICHU,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

® aHaNM3WPOBATH IIOJNYYCHHBIE B XOJE PEUICHUS 3aJa4d pPe3ylbTaThl, KPUTHYCCKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

e CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJa4u B 00Opa30BaTEILHON NEATEILHOCTH, B
TOM YHCJIC TIPH U3YyUeHUH (DU3HKH;

® J1aBaTh OI[CHKY HOBBIM CHUTYAIIHSIM, OIICHUBAThH MPUOOPETEHHBIN OIBIT;
YMETh EePEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00J1aCTh KHU3HEAEATEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTei;
BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33J]a4H, JOMYCKAIOIIUE aJIbTEePHATUBHBIC PELICHHUS.

Patora ¢ undopmaunmeii:

® RBJIAJIETh HABBIKAMH IMOJYYCHUS WH(POPMAIUU GUZNIECKOTO COACPIKAHUS U3 UCTOUYHUKOB
pa3HBIX THUIOB, CaMOCTOSITENILHO OCYIIECTBIATh IOUCK, AaHAIM3, CHUCTEeMaTU3alMI0 |
MHTEPIIPETANI0O UHPOPMALIK Pa3IMYHbIX BUJIOB U (DOPM MpeACcTaBICHUS;



® OIICHMBATH JOCTOBEPHOCTh HH(POPMALIUY;

® WCIONB30BaTh CpeAcTBA HH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pElICHNN KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX W OpPTaHU3AIMOHHBIX 337ad C COOJIOACHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€301IaCHOCTH, THTHEHBI, PECypcoCcOepekeHus], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

e co37aBaTh TEKCThl (DU3MYECKOTO COJEpXKaHMA B PA3IMUHBIX ¢dopMmarax C Y4ETOM
Ha3HAueHUs MHPOpPMALMKM W LEJNEBOM ayIWTOpWUH, BBIOMpAs ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS U BU3YATH3aLUH.

KoMMyHHKaTHBHBIC YHHBeEpPcaJIbHbIe YUeOHbIe 1eHCTBHUA:

® OCYILECTBJIATH OOIIEHNE HA YpOKaxX (PU3UKHU U BO BHE-YPOUHOU NEATEIbHOCTH;

® Ppacro3HaBaTh NPEINOCHUIKH KOHQIMKTHBIX CUTYallul U CMITYaTh KOH(IJIUKTHI;

® Da3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUYKY 3PEHHS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

® TIOHMMATh U HCIOIH30BATh MPEUMYIIIECTBA KOMAHIHON U UHINBUAYAITBHON pabOTHI;

e BBHIOMpAaTh TEMAaTHUKYy U METOJIbI COBMECTHBIX JEWUCTBUN C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JIeHA KOJUIEKTUBA;

® IPUHUMATHh LEIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH W KOOPAUWHHUPOBATH
JEUCTBUA IO €€ INOCTMKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISITh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

® OIICHMBATh KAUYECTBO CBOETO BKJIAJIa M KAXKIOrO YYaCTHUKA KOMAH/IbI B OOIIHMIA pe3ylbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

e [IpejiaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

® OCYLIECTBIIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEICHUE B PA3JIMYHBIX CHUTYALUsX,
MPOSIBIISITE TBOPYECTBO ¥ BOOOpAKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIe 1eCTBUSA
Camoopranmn3anus:

® CaMOCTOSITEJIHO OCYIIECTBISATH MO3HABATEIbHYIO AESITENLHOCTh B 00JaCTH (DU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 33/1a4H;

® CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEUICHHs] pacu€THBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

® 1aBaTh OIICHKY HOBBIM CUTYalIHsIM;

® pacHIMPATh PaMKHU y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTEeHUM;

e JeaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

® OIICHMBATh NPUOOPETEHHBII OMBIT;
e crocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO DPYIUIUH B OOJNIACTH (UKW,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHBIN M KyJbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/JIEKT:

e [1aBaThb OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNbTATOB LENISAM;

® BIIAJICTh HABBIKAMU ITO3HABATENbHON pe(IICKCHH KaK OCO3HAHUS COBEPIIaeMbIX ACHCTBUI
Y MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUN;

® CII0JIb30BaTh MPUEMBI Pe(PICKCHH Ul OLIEHKU CUTYalllu, BBIOOPA BEPHOTO PEILICHMS;

® YMETb OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHIKCHUIO;



MIPUHUMATH MOTHBBI U QpTYMEHTHI IPYTHX TP aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
PUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH U JJOCTOMHCTBA;
MPUHUMATh MOTHUBBI M apTYMEHTHI IPYTUX MPH aHAIN3E PE3YyIbTaTOB JESTEILHOCTH,
MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIMOKH.
B mporecce mocTukeHUsT TIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI IO (U3UKE
JUIs  ypOBHA cpefaHero oOmiero oOpa3oBaHusi y OOyYaloIIUXCS  COBEPILIEHCTBYETCS
HSMOIMOHATBHBIN WHTEIUICKT, PEATIOIararomuii copMUpOBaHHOCTH:

® CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAILHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHOU C(hepbl, OBITh YBEPCHHBIM B ce0e;

® CcaMOperyJIMpoBaHMUs, BKITIOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TIIOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K HAMOIMOHAIBHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

e BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOUICH CTpEMIICHHE K JOCTIDKCHHIO IENW H YCIeXy,
ONITHUMM3M, HHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/IS1 M3 CBOMX BO3MOXKHOCTEI;

® OSMIATHH, BKJIIOYAIOUICH CHOCOOHOCTh TMOHMMATH 3MOIMOHAIBLHOE COCTOSHUE IPYTHUX,
YYUTBIBATh €T0 NIPU OCYIIECTBICHIH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

® COLMAaTbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOILIEHUS C APYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC M pa3pemiaTh KOH(INKTHL

INPEAMETHBIE PE3YJbTATbBI

K xonmy obyuenus B 10 ki1acce rmpeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JOJKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHI:

® JIEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (U3UKHU B (HOPMUPOBAHHU COBPEMEHHOM
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
NeATeIFHOCTH JIFOAEH;

® YUWTBHIBATh TPAHUIBl NPHUMEHEHHUS H3YYEHHBIX (U3UUYECKUX MOJeNeil: MarepuaabHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, abCOJMIOTHO TBEPIOE TEJO, MACATBHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOUYCYHBIA DICKTPUYECKUH 3apsal IPH PEIICHUU
busznyeckux 3a1ay;

® pacrno3HaBaTh (U3UYECKUE SBJICHHS (IIPOILECCH) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEpHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUXKEHHUE, CBOOOIHOE TMAaJeHHE Tell,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHs, B3auMmonencTeue Tten, auddysus, OpOyHOBCKOE
JBIDKEHUE, CTPOCHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oXJa)KIeHUHN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aL1s,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM
COCyZ€, CBA3b MEKAY IapamMeTpaMH COCTOSIHMS Ta3a B H30IpoLeccax, JIEKTPU3ALUsA Tell,
B3aMMO/ICVICTBUE 3aPsAI0B;

® ONNCHIBATh MEXAaHMUYECKOE IBM)KEHUE, MCIOJNIb3Ys (PM3MUYECKHE BEJIUYMHBI: KOOpPIMHATA,
IyTh, NMEPEMEIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJIbC TeJa, KMHETHYECKas
SHEPrus, MOTEHIMAaJbHAs SHEPrHs, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpH
ONUCAaHUM TPABWIBHO TPAKTOBaTh (U3WYECKMH CMBICT MCIOJIB3YEMBbIX BEJIMYMH, UX
0003HAuCHHSI U €MHULIBI, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JTAaHHYIO (PU3UUYECKYIO BEITHUUHY
C IPYTUMU BEIIMYUHAMU;

® ONUCHIBaThb H3YYECHHBIE TEIUIOBBIE CBOICTBA TN M TEIUIOBBIE SIBICHUS, HCIHOJB3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TEeMIepaTypa, CpeIHsAs KHHETHYecKash HSHeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEIHEKBAJIpaTHUYHAs CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHeprus, pabora rasa, Ko3(Q(QUIHUEHT IOJIE3HOTO IEHCTBHS TEIJIOBOIO
JIBUTATEIIS; IPU OMMCAHUM MPABHIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJTHMYNH,



uX O0O0O3HAYCHUS W EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME MTAaHHYIO (DHU3HUECKYIO
BEJIMUMHY C JPYTHMMHU BETUMYMHAM;

® ONUCHIBaTh U3YYCHHBIC 3JICKTPUUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUUECKHE SIBICHUS
(mpotiecchl), UCHOMB3YS (U3NYECKUE BEIMYUHBL: ANEKTPUUYECKUHN 3apsijl, 3JIEKTPUUYECKOe MOJIe,
HaMpsOKEHHOCTh TMOJIS, TOTEHLHMAN, pa3HOCTh MOTEHIUAIOB; IPU ONHCAHUU TMPABHIBHO
TPaKTOBAaTh (PU3UYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IUHUIBL;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BEITUIHHAMU;

® aHANM3UPOBaTh (U3UYECKUE IMPOLECCHl U SIBJICHHS, HCMOIb3Ysl (U3MUECKHUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3axkonbl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, MPUHILIUI CYNEPHO3ULIUUA CUJ, PUHLIHUIL
paBHOMpPABUS MHEPLMATIBHBIX CHCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MepBbIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mMpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

® OOBSICHATH OCHOBHBIC MPHUHIMIBI JCHCTBHS MAIlIUH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3inyaTh yCIOBHS UX O€30MacHOTr0 MCITIOJIb30BAaHMUS B TOBCETHEBHOM JKU3HU;

® BBINOJHATH SKCHEPUMEHTHI 10 HCCIEIOBaHHIO (U3MUECKUX SIBICHUM M MPOIECCOB C
UCIIOJIb30BAaHWEM MPAMBIX W KOCBEHHBIX H3MEPEHUH, TMpu 3TOM  (POpMYyIupOBaTh
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OSKCIepUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO0 000PYAOBAaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI;

® OCYIIECTBIATh NpPSIMBbIE UM KOCBEHHBIC H3MEpPEHUS (U3MUYECKUX BEIMYUH, MPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCOO W3MEpPEHUs W WCIONb30BaTh HM3BECTHBIC METOIBI OICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

® JCCIE[OBAaTh 3aBUCUMOCTH MEXIy (U3MUECKUMU BEIUYMHAMH C HCIOJIb30BAHUEM
OpSIMBIX  U3MEPEHHM, TMPU ASTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH pPE3yabTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BUJE TaOMUIl U rpaduKoOB, J1e7aTh BHIBOIbI
MO pe3yJbTaTaM UCCIEAOBaAHUS;

e coOmoaarh mnpaBuia OE30MACHOTO TpyAa NpU MPOBEACHUM HCCIEAOBAaHUNW B paMKax
y4eOHOrO0 SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paToOpHOro 000pyIOBAHHUS;

e pemarh pacu€THbIE 3aJauyd C SIBHO 3aJaHHOW (U3NYECKOM MOJIENbl0, HCHOJIb3YS
¢u3nUeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33[a4d BHIOMpATh (U3NUYECKYIO
MOJieb, BBIACIATh (U3NYECKUE BEIMYMHBI M (GOpMYIbl, HEOOXOAUMBIE A €€ pelleHus,
MPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,

e pemiaThb Ka4eCTBEHHBIE 3aJaud: BBICTPAaMBATh JIOTUUYECKH HEMPOTUBOPEUMBYIO LEMOUYKY
paccyXAeHHi ¢ Onopol Ha U3y4eHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

® JHCMOJB30BaTh TNpPHU pPEIICHWH Yy4eOHBIX 3aJad COBpEMEHHbIe WH(OOPMAIMOHHBIC
TEXHOJIOTHUH ISl TOUCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIMU W IPEACTABICHHS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(QOpMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTydaeMyto HH(pOpMAIIHIO;

® TPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSACHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

® CIIONIb30BaTh TEOPETHUYECKHE 3HAHMA MO (U3UKE B IMOBCETHEBHOM IHKM3HHM JUIS
oOecrieyeHus 6€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUUECKUMHU YCTPOWCTBAMHU, IS
COXpaHEHHUs 37I0POBbs U COOIIOACHUS HOPM SKOJIOTMYECKOTO MOBEACHUS B OKPYKaIoILe cpene;

e paboTaTh B TPYINIE C BBHIMOJHCHHEM pPa3jIMYHBIX COLMAIBHBIX POJICH, TIIAHUPOBATH
paboTy TPYIIBI, PAMOHATBHO paCTIpEAeNsaTh OOS3aHHOCTH W IUIAHUPOBATH JACSITEIHLHOCTH B
HECTaH/IApPTHBIX CUTYyalMsIX, aJ€KBATHO OICHHBATh BKJAJ KaXKIOTO M3 YYaCTHHUKOB IPYMIbI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.



K koniy obydenus B 11 kJacce nmpeIMeTHBIC Pe3yJabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLIHXCS YMEHHIA:

® JIEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (PU3UKU B (DOPMUPOBAHUH COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
NEeSITEIbHOCTH JIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

® YUNTBHIBATh TPAHUIBl TNPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJENEH: TOYEUHBIH
AIIEKTPUYECKUI 3apsia, JIyd CBeTa, TOYCUHBIM HCTOYHMK CBETa, sJEpHAs MOJEIb aroma,
HYKJIOHHAs1 MOZIEJIb ATOMHOT0 si/ipa IPpH pellieHUH GU3NYECKUX 3a/1a4;

e pacro3HaBaTh (U3MUECKUE SIBJICHUS (IIPOIECChl) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHuTHOE JECWCTBUS TOKa, B3aMMOACHCTBHUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIMS, JCHCTBHE MAarHUTHOTO IIOJIi HA TPOBOJHUK C TOKOM W JIBHKYIIMHCS 3apsi,
9JIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE PacIpOCTPaHEHUE CBETA, OTPAXKEHUE,
npeiomieHue, uHTepdepeHuus, audpakiuus U TONSPU3ALUs  CBeTa, MIHCIEPCUs CBeTa,
dotoanexkrpuuecknii 3pdext (pororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAs! M HCKYCCTBEHHAs paINOAKTHBHOCTD;

® ONNCHIBAaTh M3YYEHHBIC CBOICTBA BEIECTBAa (3JIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
EKTPUUECKYIO IPOBOJUMOCTb PA3JINYHBIX CPEll) U INEKTPOMArHUTHBIE SBICHUS (IIPOLECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: AJIEKTPHUUECKUIM 3apsia, CHila TOKa, JJIEKTPHUECKOE
HaIpsKEHUe, 2JIEKTPUUECKOE CONPOTUBIIEHNE, PAa3HOCTh OTEHIMAJIOB, JIEKTPOABHIKYIIAsl CUJIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO TOJs, cuia Ammepa, cuina JlopeHua, MHAYKTHBHOCTD
KaTyUIKH, SHEPrHsl IEKTPUUYECKOr0 M MAarHUTHOIO MOJeH, MepuoJ M 4YacToTa KojeOaHHH B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKa B MpoIlecce FapMOHUYECKHX 3JIEKTPOMArHUTHBIX
KosieOaHul, (POKYCHOE pacCTOSIHME M ONTHYECKas CWia JIMH3blL, NPU ONUCAHUU IPABHIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBbIX BEJIMYMH, HMX OO0O3HAUEHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

® ONUCHIBATh H3YYEHHBbIC KBAHTOBBIC SBICHHUS W TIPOLIECCHI, HCIONB3YS (PU3UUECKUE
BEJIMYMHBL: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, DHEPrUs U
UMIynbCc (OTOHA, MEPUOJ] MOJIypacnajga, SHEPrus CBA3M aTOMHBIX sAEp, MPH OMNHUCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIOJNb3YEMBbIX BEJIWYMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIME NAHHYIO (DPU3MUECKYIO BEIMUYMHY C JAPYTMMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHUE (PU3UUECKON BETMUMHBI;

® aHANIM3MPOBATh (PU3MUECKUE MPOLECCHl U SBICHUSA, UCHOJb3Yyd (PU3MUECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIILHOTO M MApaluIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3akOH  JIkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM HHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PAaCIpOCTPAaHEHUsI CBETA, 3aKOHbI OTPAXKEHUs CBETA, 3aKOHBI NPEIOMIICHUS
CBETa, ypaBHeHHME OWHImTEHHa a1 Qorodddexra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXPaHEHMs] HMIYJbCa, 3aKOH COXPAHEHUS OJJIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHMs
MaccoBOT0 4YMCJa, MOCTynaTthl bopa, 3aKOH paJMOaKTHBHOTO pacrajia, IpU 3TOM pa3inyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TpaHULBL,
001acTH) TPUMEHUMOCTH;

® ONpeeNATh HAlpaBICHUE BEKTOpAa MHAYKLIUU MAarHUTHOIO IOJI MPOBOJAHUKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenna;

® CTPOUTH U ONHKCHIBATH H300paKEHUE, CO3aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JIMH3011;

® BBINOJHATH SKCIEPUMEHTHI 10 HCCIEIOBAHHUIO (PU3UYECKUX SIBICHHH M MPOLECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH: Ipu 3TOM  (OpPMYJIMPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOUTH OIBIT U (POPMYIUPOBATH BBIBOBI;



® OCYHICCTBJIATH MpPSMBIE M KOCBEHHBIE HM3MEpPEHHMS (DU3MYECKHX BEIWYHMH, IPU 3TOM
BbIOMpPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;

® 1CCIIEOBAaTh 3aBUCUMOCTH (DU3MUECKUX BEJIUMYMH C MCIOJIB30BAaHMEM IPSMBIX
U3MEPEHUI: IpU 3TOM KOHCTPYUPOBATb YCTAaHOBKY, (PMKCHUPOBATh PE3yJbTaThbl IHOJIYYEHHOU
3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BHAE Tabiaui M rpaduKoB, AenaTb BBIBOABI 10
pe3yJbTaTaM UCCIIEOBAHMS;

e cobOmomarh mpaBuja 0€30MAaCHOTO TpyJda NpPU IMPOBEACHUU HCCICAOBAHUM B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyI0BAHHUS;

e pemaTh pacyE€THBIE 3ala4d C SIBHO 3aJaHHON (M3NYECKOH MOJENbIO, HCHOIb3YS
¢u3nueckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a[a4d BHIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (OPMYJbI, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMYUHBI;

e peniaTh Ka4€CTBEHHBIC 3aJa4Yd: BBICTPAaWBATh JIOTUYECKH HENPOTHBOPEUMBYIO LEMNOUYKY
paccyXJI€HHUH ¢ ONOpOH Ha M3Y4YEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

® CIIONB30BaTh IMPU pPEUICHWHM Y4YeOHBIX 3a/a4 COBPEMEHHbIE HH(POPMALMOHHbIC
TEXHOJIOTUM JUI TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETAlMU U TPEACTABICHUS Y4eOHOH H
HAY4YHO-NIOMYJISIPHOW HMH(OpPMAaLMU, MOJYyYEHHOH W3 pPAa3IMYHbIX HMCTOYHHKOB, KPUTUYECKH
aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;

® OOBACHATH NPUHIMIBI JEHCTBHS MAIIUH, NPUOOPOB M TEXHUUYECKHX YCTPOMCTB,
pa3nuyath ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

® [PUBOJUTH NMPUMEPHI BKIIAJa POCCUMCKUX U 3apyOekKHbBIX Y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

® CIIONIB30BaTh TEOPETHUYECKHE 3HAHUA 1O (U3UKE B IMOBCETHEBHOM HKM3HHM JUIS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIEHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 NMOBEICHUS B OKPYXKAIOLLEH cpele;

e paboTarh B TpyNNE C BBHIIOJHEHHEM pA3JIMUYHBIX COLMAIBHBIX POJICH, IUIAHUPOBAThH
paboTy rpynmbl, palOHAIBHO paclpeneNniaTh O0S3aHHOCTH M IUIAHUPOBATh JESITEIHHOCTH B
HECTaHJApPTHBIX CHUTyalMsX, aJeKBAaTHO OLICHMBATh BKJAJ KA)KIOTO M3 YYaCTHHUKOB IPYIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBbI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
. HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
Ne n/m OpPOrpaMMBI Beero KOHTpﬁOJILHbIe HpaRTﬁnquKne 0BPA30BATEbHBIC
padoTsbI padoThI pecypeni
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [IOK
1.1 ®u3uKa ¥ METObl HAYYHOT'O MO3HAHUS 2 0 0 https://m.edso0o.ru/7f41bf72
Hroro o pasaeny 2
Paznen 2.MEXAHUKA
bubmunoreka LIOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Junamika 7 0 0 https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHbBI COXpPaHEHUSI B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Htoro no paszneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOAMHAMUKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperartHblie cocTosiHus BeniectBa. Da3oBbie 5 0 0 bubmmoreka [JOK
’ TIePEXOIbI https://m.edsoo.ru/7{41bf72
Hroro o pasaeny 24
Pa3znen 4.9JIEKTPOJIUHAMHUKA
4.1 ‘ DeKTpocTaTHKa 10 0 1 ' Bu6moreka [TOK




https://m.edsoo.ru/7{41bf72

[ToctosHHBIN neKTpuUecKuii TOK. TOKHU B

but6mmoreka [IOK

4.2 Pa3TUYHBIX Cpeax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
[IpoMexxyTouHas arTecTanus 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3iesioB U TeM K o (undposbie)
NMPOrpaMmbl Bcero 0HTp60JIbHI>Ie paKTﬁnqecxne o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeni
Paznen 1.2JIEKTPOJIUHAMUKA
1.1 MaruuTtHoe nose. DJeKTpOMarHuTHas 11 1 3 bubmmoreka [IOK
’ WHITYKITAS https://m.edsoo.ru/7{f41c97¢
Hroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 9 0 1 bubmuorexa [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢
Bbu6nmuoreka [JOK
2.2 MexaHn4ecKHe U AIEKTPOMArHUTHBIE BOJIHBI 5 1 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Orruica 10 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24
Pa3znen 3.0CHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBBI crielMaIbHON TEOPUHU 4 1 0 bu6mmoreka [IOK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHThI KBAHTOBOW ONTUKH 6 0 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 CTpocke aroma 4 0 0 https://m.edsoo.ru/7f41c97¢
Bbu6nmuoreka [JOK
4.3 ATOMHOE /PO > 0 0 https://m.edsoo.ru/7t41c97c




Htoro no pasneny 15

Paznea 5.OJIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 DneMEeHTHI aCTPOHOMUU U aCTPOPHU3NKHI 7 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 7
Paznen 6.OBOBIIAIOIIEE IOBTOPEHUE
bubmmoreka [JOK
6.1 OGobmaiomee nosTopenue 4 0 https://m.edS(I)lo.ru/7f41c97c
Uroro no pazneny 4
[IpoMexxyTouHas arTecTanus 2 2
PesepBHOE Bpems 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6
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