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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mnporpamma yueOHoro mnpeamera «®Pusuka» (mpenmerHas obnacts «EcTtecTBeHHO-
HaYYHBIC TIPEMETHI») Ha YPOBHE CpelHero oOmiero oOpa3oBaHusl cOCTaBlIeHa Ha OCHOBe TpeOoBaHMil K
pe3yabTaTaM OCBOEHHS IMPOTpaMMbl CpeaHero obmero odpasoBanusi depepaIbHOrO rocyn1apCTBEHHOTO
oOpasoBarenbHOr0 CTaHaapra cpemHero obmero obpaszoBanus (nanee — GI'OC COO), denepanpHOA
oOpasoBarebHOM TporpaMmbl cpeaHero ooiero odbpaszoBanust (mamee — OOII COO), DenepanbHOi
paboueli mporpaMMebl 1o yueOHoMy npeamety «Dusrkay 0a30BbIi ypoBeHb (nanee — OPI «Dusnkay), a
TaK)Ke OPHEHTHUPOBaHA Ha LEJEBbIE NPUOPHUTETHL, CHOPMYIHpPOBaHHBIE B QenepaabHOl paboueit
porpaMMe BOCITUTAHHUS.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Odu3nka Kak Hayka O HaumOoliee OOIIMX 3aKOHAX MPUPOIBI, BBICTYNAs B KayeCcTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUA 00 OKpY)KaloIlleM MHpE.
[[xonbHBIA Kypc (PU3UKK — CHCTEMOOOPA3YIOMIUMA Ui €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNBKY (PM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, M3y4yaeMbIX XUMUEH, OUOIOTHEH,
dusnueckoi reorpadueit u actpoHomueid. Mcrons3oBaHue M aKTUBHOE MTPUMEHECHUE (DM3HUSCKUX 3HAHUI
OTpesieNiieT XapakTep U Pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEpreTHKH, TPAHCIOPTa,
OCBOCHHSI KOCMOCA, TOJIYYCHHUS HOBBIX MaTEpUAJIOB C 3aJaHHBIMM CBOMCTBaMH U Apyrux. Mzydenume
(bu3MKY BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUPa 00y4aronnxcs,
B (OpMHUpOBaHHWE YMCHHI NPUMEHATh HAYYHBIH METOJ TO3HAHHS TPU BBITOJHCHUHW HWMH Y4€OHBIX
HUCCIEI0BAHUMN.

B ocHOBY Kypca Gu3HKH I YPOBHS CPEIHETO OOIIET0 00pa30BaHUS MMOJIOKEH PSJ] UACH, KOTOPHIC
MO>KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Hoea uenocmnocmu. B COOTBETCTBUH C HEH KypC SIBJISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pa3fenoB (U3MKH, BKIIOYAET KaK BOMPOCH KJIACCHUYECKOW, TaKk U
COBPEMEHHOM (PU3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca (GU3MKH OOBETUHEH BOKPYT
dbuszndeckux Teopuil. Bemymum B Kypce sBiseTrcs (GopMuUpOBaHWE MPEICTABICHUNW O CTPYKTYPHBIX
YPOBHSIX MAaT€pUH, BEUIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuszanus mnpeanojaraeT HCIOIb30BaHUE TI'yMaHUTAPHOIO
noTeHnuana (U3NIecKoil HayKu, OCMBICIICHHUE CBSI3U Pa3BUTHS (DU3HKHU C pa3BUTHEM OOIIECTBA, a TAKKe
C MHUPOBO33PEHYECKUMH, HDABCTBEHHBIMH U SKOJIOTUYECKUMH TIPOOIeMaMHu.

Hoen npuxnaounoin nanpasnennocmu. Kypc usuku mnpennoiaraeT 3HAaKOMCTBO C IHIHPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKECHUN U3YUCHHBIX TEOPUH U 3aKOHOB.

Hoes rkonozuzayuu peanu3yercsi IOCPeICTBOM BBEACHUS 3JIEMEHTOB COJIEpKaHUs, TOCBAILIEHHBIX
9KOJIOTUYECKHUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TEXHHKH U TEXHOJOTHH, a
Takke 00CYKACHHsI MPoOIeM paIlliOHATBFHOTO MPUPOIONONB30BaHMUS U DKOJIOTHIECKON OE30MMacCHOCTH.

CTep)KHEBBIMHU dJIEMEHTaMU Kypca (PU3WKH Ha YPOBHE CPEIHETO 001Iero oOpa3oBaHMs SBISIOTCS
¢dusnueckue teopuu (HhopMHUpPOBaHHE TPEICTABICHUH O CTPYKTYpE MOCTPOCHUS (PU3UYECKOUW TEOpUH,
pon GyHAAMEHTATBHBIX 3aKOHOB M MIPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MIPUPOJIE, TPAHHIIAX
MPUMEHUMOCTH TEOPUH, JJI1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U MIPOLIECCOB).

CHcTeMHO-JIeATEIbHOCTHBIA TOJX0J B Kypce (U3HKU peaau3yeTcsl Mpexae BCero 3a CYET
OpTraHHU3aIH YKCIIEPUMEHTAIBHON JesTeNbHOCTH o0y4arommxcs. J1yis 6a30Boro ypoBHs Kypca GU3UKH —
9TO UCIOJIH30BAHNUE CHCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpBIE B MporpamMme Mo (u3uke 0ObeTUHEHBI B OOIIUN CMHCOK YYEHUYECKUX MPAKTHUECKUX PabdoT.
Bhinenenne B ykazaHHOM IepedHe J1abOpaTOPHBIX pPadOT, MPOBOAMMBIX [UIsI KOHTPOJS U OLEHKH,
OCYIIECTBIISIETCS YYACTHUKAMH 00pa30BaTEIBHOTO MPOIEcca UCXOs U3 0COOCHHOCTEH TUTAHUPOBAHUS U
ocHamieHus: kabunera Qusuku. Ilpum 3TOM oOOecmedumBaeTcs OBIAJCHUE OOYYAIONIUMHUCS YMEHHUSIMU
MPOBOANTH KOCBEHHBIC M3MEPEHHUSI, UCCIEAOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH U MOCTAHOBKY
OTIBITOB T10 TIPOBEPKE MPEAJIOKEHHBIX THIIOTES.



bonbuioe BHUMaHME ynaensieTcsl PEHICHHIO PAacYETHBIX M KAuyeCTBEHHBIX 3adad. [lpu stom s
pacu€THBIX 3a7ady TNPUOPUTETOM SBJSIIOTCA 3aJauyd C SBHO 3aJaHHON (PU3MUYECKOW MOJEIBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, Tak U
UHTETPUPYS 3HAHUS U3 PAa3HBIX pa3aenoB. [ KauecTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS 3a/1aHUs Ha
0o0BsiICHEHHE MpOTEeKaHHd (U3MUECKUX SIBICHUH M TPOLECCOB B OKPYKAIOLICH >XU3HU, Tpedyrolue
BbIOOpa (PU3MUECKOM MOJIENIN JISl CUTYalluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBaHusmu PI'OC COO k MarepuanibHO-TEXHUYECKOMY OOECTICUCHHIO
yaeOHOro mporecca 0a30BbIi YPOBEHb Kypca (U3MKH Ha YPOBHE CpPEIHEro 001Iero oopa3oBaHus JOHKCH
U3y4aTbCs B YCIIOBHUSAX IMPEIMETHOro KaOuHeTa (DU3HKU UM B YCIOBHUSX HHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro LHKia. B kabuHere QU3MKH JOJDKHO OBITH HEOOXOAMMOe
nabopaTopHoe 00OpYyAOBaHUE JJsl BBIOJHEHHMS YKa3aHHBIX B IpOrpaMMe Mo (PHU3MKE YYEHHYECKHX
MPAKTUYECKHUX padoT U IEMOHCTPAIIMOHHOE 000PY/JOBaHHE.

JemoHcTpanonHoe obopynoBanue (GOPMHPYETCS B COOTBETCTBUU C MPHUHLIUIIOM MHHHUMAJIbHOM
JIOCTaTOYHOCTH M 00ecrevyrBaeT MOCTAHOBKY MEPEUYHCICHHBIX B IporpaMMe Mo (PU3UKe KITHOUEBBIX
JEeMOHCTpAlMid  JJIi  MCCIEOBAHUS HM3y4YaeMbIX SIBJICHHH M  TPOLECCOB, OMIMPHYECKUX U
¢dbyHIaMEHTabHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUN.

JlaGopaTtopHoe o00OopynoBaHHWE IJIsl YYEHHYECKHUX IPAKTHUECKUX padoT (QopMupyeTcs B BHUIC
TEMaTHYECKUX KOMIUIEKTOB M OOECHeurBaeTcs B pacuéTe OAHOI0 KOMIUIEKTa Ha JABYX OOYYarOIUXCS.
TemaTnueckue KOMILIEKTHI J1a00OPaTOpPHOTO 000PYIOBaHHS JOJDKHBI OBITH IOCTPOCHBI HA KOMIUIEKCHOM
UCIOJIb30BAaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUIe U(PPOBBIX Ta0OPATOPHIA.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

OCHOBHBIMU TIETISIMU U3Y4YCHUS (PUUKU B 00IIEM 00pa30BAHUU SBISIFOTCS:

— (opMHUpOBaHME WHTEpEca U CTPEMJICHUs OOyYalOMIMUXCs K HAyYHOMY M3YyYEHUIO IPUPOAbI, pa3BUTHE
UX UHTEJUIEKTyaJIbHbIX U TBOPUYECKHX CIOCOOHOCTEN;

— pa3BUTHE NPEACTABICHUH O HAyYHOM METOJE IO3HaHWA U (OPMHUPOBAHUE HCCIIEIOBATENHLCKOTO
OTHOLICHHUS K OKPYXKAIOLIUM SIBJICHUSM;

— (opmHupoBaHME HAyYHOTO MHMPOBO33PEHMS KaK pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHHUS MaTepuu U
(byHIaMEeHTaJIbHBIX 3aKOHOB (PHU3HKH;

— (dopMupoBaHME YMEHHH OOBSCHATH SIBICHUS C MCIOJIb30BAaHHEM (U3MYECKUX 3HAHUM M HaydHBIX
JI0Ka3aTeNbCTB;

— (opmupoBaHue NpPeACTaBIECHUN O POoJU GUKUKH [Tl pa3BUTHS IPYTMX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA.

JocTiwkenne 3THX Ieneil oOecreunBaeTcsl pelieHueM CIeIyoNMX 3aJad B Mpolecce M3yueHHs

Kypca (pU3HKH Ha YPOBHE CPEHETO O0IIEero 00pa3oBaHus:

— mpuoOpeTeHue CHCTeMBbl 3HaHUM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsh MEXAaHUKY, MOJIEKYJIAPHYIO (DU3MKY, 3JEKTPOAMHAMHUKY, KBAHTOBYIO (DM3HUKY M DJIEMEHTHI
acTpopU3UKH;

— (opMupoBaHHE YMEHHUH NPUMEHATh TEOPETUUECKUE 3HAHUSA ISl OOBSICHEHUST (PU3UUECKUX SBJICHUH B
IPUPOJIE U IS IPUHATUSA IPAKTUYECKUX PELICHUH B TOBCEAHEBHOMN KU3HMU;

— OCBOEHHE CIOCOOOB pEIIEHUS Pa3MYHbIX 3a/ad C SIBHO 3aJlaHHONW (r3MuecKoil Mojenblo, 3ajad,
MOJPa3yMEBAOIIMX CAMOCTOSATEILHOE CO3/1aHue (PU3MUECKON MOJIENH, aJIEKBATHON YCIIOBHSIM 33]auu;

— MoHuMaHue GU3NYECKUX OCHOB U MPUHIUIOB AEHCTBUSI TEXHUUYECKUX YCTPOHUCTB U TEXHOJIOTUYECKUX
MPOLIECCOB, UX BIHUSHUS HA OKPY>KAIOIYIO CPENY;

— OBJIAQJICHUE METOJAMHU CaMOCTOATEIBHOTO TUIAHUPOBAHUS U NMPOBEJCHUS (PU3HUECKUX IKCIIEPUMEHTOB,
aHaM3a U HHTepIpeTaluy HHPOPMAaIIUH, OTPEICICHUS JOCTOBEPHOCTHU TOIYYEHHOTO PE3yNbTaTa;

— CO3JIaHM€ YCIIOBHM JJISl pa3BUTHUSI YMEHUM IPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM NS TEIBHOCTH.



MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIJIAHE

Ha uzyuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOLIEro 0Opa3oBaHMs OTBOJIUTCS
136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

10 KJIACC
Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®uszuka — Hayka O npupoxe. Hayunele Meroasl NO3HaHUSA OKpyXkaromero wmupa. Poub

9KCHEPUMEHTA ¥ TEOPUH B IIPOLIECCE TTO3HAHUS NMPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue GU3NYECKUX SABICHUN U TporieccoB. Hayunbie runoressl. OU3HUECKUE 3aKOHBI U
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpMHIIUII COOTBETCTBHUSL.

Posib 1 MecTo Qu3uku B HOpMUPOBAHHH COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B MPAKTHUECKON
JESATEIIBHOCTH JIIOJIEH.

Hemoncmpayuu

AHasorossie 1 U(GPOBBIC U3MEPUTENILHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunematuka

Mexanuyeckoe aBuxeHue. OTHOCUTENIBHOCTh MEXAaHMYECKOro JBWKeHUs. Cucrema oOTcuéra.
Tpaexropus.

[Tepemenienune, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepuaibHOU
TOUYKH, UX MPOEKIMHU Ha OCH CUCTEMBI KoopAuHAT. Cli0’keHUe epEMEIICHUHN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NPSIMOJMHEHHOE JABIKEeHUE. ['paduku  3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHMS, IIyTU U NIEPEMEILICHNUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHuUs.

KpuBonuneriHoe aBuxkeHue. [[BMKEHHE MaTepUAIbHOM TOYKH IO OKPYKHOCTH C MOCTOSIHHOHM IO
MOJIYJIF0 CKOPOCTBIO. YTJOBas CKOPOCTb, JHHEHHass ckopocTh. Ilepumon u dyactota oOparieHus.
LleHTpOoCTpEMUTEIIBHOE YCKOPEHHUE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CHUIOMETp, IBUYKEHUE CHAPSJIOB,
LIETIHBIE U PEMEHHBIE IIEpeayn.

Hemoncmpayuu

Mogenb cucTeMsl OTCUETA, UIUTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUI C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOomEeHHOro Mo YIioM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

HarmpaBnenue CKOpOCTH IpU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomot

N3yyenne HepaBHOMEPHOT'O IBMKEHUS C LIEJIBIO ONPEAETICHUS MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOIIEHUS MEXAY NyTSMU, IPOHICHHBIMU TEJIOM 3a IOCIE0BATEIbHBIE PABHBIE
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIBHON CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamMmuka

[Ipuauun orHocutensHOcTH ['anmunes. Ilepseiii 3axkoH HproroHa. MHepuuanbHblE CUCTEMBI
OTCUY€Ta.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3axkoH HbproToHa 111 MarepuaibHOM
Touku. Tpernii 3akoH Hpr0TOHA /U1l MaTepraabHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cwita ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenune. Bunel Tpenus (1okosi, CKoJIbxkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIbJKEHUS U cuiia TpeHus nokos. Koagdunuent tpenus. Cuiia conpoTUBIEHUS MPH ABUKEHUU TeJla B
YKUJIKOCTHU WJIM Tas3e.

[TocTymarensHOE M BpalarelbHOE ABUKEHNUE a0COTIOTHO TBEPAOTO TEa.
MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpauieHusd. [leuo cumel. Y ciioBUs paBHOBECUS TBEPAOTO TENA.



TexHHYECKHE YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: TOAIUINITHUKH, IBH)KEHNAE UCKYCCTBEHHBIX
CIIyTHHKOB.

Hemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX Tell.

Bropoii 3akon HeroTona.

N3smepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu ycKOpEeHHOM NOABEME U NAZCHUH.

CpaBHeHUE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tela. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopusie padomot

N3yueHue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B TPYKUHE U PE3MHOBOM 00pasIie, OT
ux neopMarum.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3ak0HBI COXpaHEeHHSI B MEXaHNKeE

Wmnynbc MaTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalbHbIX TOueK. MMmynbc cuibl U
M3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckas sHeprust MaTepuajibHOW TOUKH. Teopema 00 U3MEHEHUU KUHETUYECKOM SHEPIHH.

[TorenunanbHast sHeprus. IloTeHumanbHas sHeprus ynpyro JaeOpMHUPOBAHHOW MPY>KUHBI.
[TorennuanbHas SHEprys Teja BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHbIe U HETIOTEHIMANIBbHBIE CUIIBL. CBSA3b pabOTHl HEMOTEHIUANBHBIX CHJI C U3MEHEHHEM
MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAHUYECKOM JHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUUYEeCKHE YCTPOICTBA U NMPAKTUUECKOE NPUMEHEHHE: BOAOMET, KONEP, NPYKUHHBIN MHCTOJIET,
JBUKEHHE paKeT.

Hemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[Tepexon noTeHIIMAIbHON PHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot

N3ydeHne abCOTIOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHl CUJIIBI C M3MEHEHMEM MEXaHMYECKOW PHEpPruu Tela Ha IpuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYISIPHO-KHHETHYECKO TEOpPUH

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISPHO-KUHETUYECKOH TEOPHMM M HUX OIBITHOE OOOCHOBAHUE.
bpoynosckoe naBuxenue. Juddysus. Xapakrep IBUKEHUS M B3aUMOACHCTBMSI YacTHIl BEIIECTBA.
Mopenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEPABIX TeNl U OOBSICHEHHWE CBOIMCTB BEIIECTBA Ha OCHOBE ATHUX
Mozenei. Macca u pasmepsl Monekyil. KonngectBo BemectBa. [locrossHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUHN UeabHOTO
raza. AOCOMIOTHas TeMmIeparypa Kak Mepa CpeJHed KHHETHYECKOH SHEprHMM TEIJIOBOTO JBMKEHHS
yactull raza. lllkama temnepatyp KensBuna. I'a3oBbie 3akoHbl. YpaBHeHHe MeHneneeBa—Knanelipona.
3akoH Jlanbrona. M3omporiecchl B HeaabHOM Ta3e ¢ MOCTOSHHBIM KOJIMYeCTBOM BeriecTBa. [ papuueckoe
IpeCTaBICHNUE U30MIPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHUUeckue yCTpoucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.



Hemoncmpayuu

OnbITHI, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHUE BellecTBa, (poTorpaduu MOJIEKYS OpraHHYECKUX
COCTUHEHUN.

OmnbiTe! 0 AU PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita ITepHa.

OnbIThL, TOKa3bIBAOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH cOocyaa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomat

Omnpenenenne Macchl BO3[yXa B KJIacCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3yXa B HEW.

HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. OCHOBBI TEPMOIHMHAMHUKH

TepMmoanHamuueckasi cuctema. BHyTpeHHsIs1 3HEpTrUs TEPMOJUHAMUYECKON CUCTEMBI M CIIOCOOBI €€
u3MmeHenus. KomuuectBo TemnoTel U paborta. BHyTpeHHss 3Heprusi 0IHOATOMHOTO HJEAILHOTO rasa.
Bunel Teruionepenauu: TEMIONPOBOIHOCTD, KOHBEKIUS, U3TyUeHHE. Y IeJbHas TEIUIOEMKOCTh BELIECTBA.
KonuyecTBo TEIIOTHI IpH TEIUIONEpEaAUe.

[TonsitTue 06 ammabatHom mnpouecce. llepBbiil 3akoH TepMoauHaMuku. IlpumeHeHue nepBoro
3aKOHA TEPMOJMHAMHUKY K H3ompolieccam. [’ padudeckas nHTeprperanus paboThl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TeroBeie MamuHbl. [IpuHIUOBL AecTBHS TeIUIOBBIX MamuH. [IpeoOpazoBanHus »HEpruMl B
TeroBblX MammHax. Kosdduuument momesnoro aeiictBust TersoBoil mamuHbl. Llukn Kaphno u ero
KOA((UIIUEHT MOJE3HOTO AEHCTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKH.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE NPUMEHEHHE: JBUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAMIBHUK, KOHAUIIUOHED.

Hemoncmpayuu

M3MeHeHHne BHYTpEHHEH 3HEPruM Tejla MPU COBEPIICHUH pabOThI: BbUIET MPOOKU U3 OYTHUIKM MO
NEeICTBHEM  CXaToro BO3AyXa, HarpeBaHue oddupa B JaTyHHOM TpyOKe MyTéM  TpeHHs
(BHI€OIEMOHCTpALIHSA).

N3menenne BHyTpeHHEH SHEPruu (TEMIEpaTyphl) Tea MpH TeIIonepeaayde.

OnbIT o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelss BHYTPEHHET O CTOpaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot

N3mepenne yaenbHON TeT0EMKOCTH.

Tema 3. ArperatHblie cOCTOSIHUA BellecTBa. ®a3oBbie Nepexo/bl

[TapooOpa3oBanue u koHaeHcarus. Mcmapenwe u kuneHue. AOCONMIOTHAsS W OTHOCUTEIbHAsS
BIQXKHOCTh BO3Ayxa. HacelmeHHsli mnap. VYaenbHas Temiora mnapooOpazoBaHus. 3aBUCHUMOCTD
TEMIEPATypbl KHIIEHUS OT J1aBJICHUSI.

Tsépnoe Teno. Kpucramumyeckue u amopgHsbie Tena. AHM30TPONHs CBOMCTB KpucTaiioB. JKunkue
kpuctayisl. CoBpemMeHHble MaTepuaibl. [lnaBnenne n kpuctamuzanus. Y ieiabHas TeIoTa MJIaBIeHHUS.
Cybnumarusi.

YpaBHEHHE TEIUTOBOTO OalaHca.

TexHnueckue yCcTpOoNCTBA M NMPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTHH MOJIY4YEeHHS COBPEMEHHBIX MaTEpUajIoB, B TOM YUCIIe HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTUH.

Hemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

Habmionenne HarpeBaHus M IUIaBJICHHS KPUCTAJUIMYECKOTO BEILECTBA.

JleMOHCTpanus KpUCTaJIOB.



Yuenuueckuit sxcnepumenm, nadbopamopuvie padbomot

N3MepeHre OTHOCUTENBHOMN BIAXXHOCTH BO31yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. DekTpocTraTuka

DJieKTpu3anusa Tel. DJNeKTpUYecKui 3apsna. JlBa Buaa sJeKTpuyeckux 3apsgaoB. [IpoBonHukw,
JURJIEKTPUKU U TIOJIYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0O 3aps/a.

B3aumoneiictBue 3apsigoB. 3akoH Kynona. TodedHBIM 3JEKTPUYECKUI 3apsll. DIJIEKTPUUYECKOE
nosie. Hanpsk€HHOCTD 3i1eKTpuyecKoro nosisd. [IpuHomn cynepro3uuuy 3JIeKTpUYecKUX mnojed. Jlnnuu
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun snexrpocratuueckoro moss. Ilorenuman. Paznocts mortennuanoB. IIpoBonHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IT0JIe. J{ManekTpuyeckas IpOHUIaeMOCTb.

OnektpoéMkocTb.  KonpeHcarop.  DneKTpoEMKOCTh  IUIOCKOIO — KOHAEHcAaTopa.  JHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOWCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: DSJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHUE 3JIEKTPONPHOOPOB, KOHACHCATOpP, KOMHMPOBAJIBHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

VY CcTpoiCTBO U IPUHLUIT ACHCTBUS 3IEKTPOMETPA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUUYECKOE T10JI€ 3apsHKEHHBIX TEL.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

DIIeKTpOocTaTUYECKas 3allMTa.

JIMdIeKTPUKY B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTBD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIOMIA/IA [UIACTUH, PACCTOSHUS MEXY
HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHIEHCATOPA.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomot

N3mepeHnue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. IlocTosiHHBIH 1eKTpUYecKUl TOK. Toku B pa3JiM4YHBIX cpegax

ONEKTPUYECKUA TOK. YCIIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOro Toka. Mcrounuku toka. Cuia
ToKa. [locTOsTHHBIN TOK.

Hanpspkenune. 3akon Oma 18 ydacTka LIETIH.

DNEeKTpUUECKOe COMPOTHBIICHHE. YJeNbHOE CONpOTUBJIEHHE BemiecTBa. llocnenoBaTenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOAHUKOB.

Pa6ota anexTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTD 37IEKTPUIECKOTO TOKa.

ONEKTPOABMKYIIAsl CUJla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma i OJHOU
(3aMKHYTO¥) nekTpuueckoi nernu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas MPOBOJAMMOCTbh TBEPABIX METAIOB. 3aBHUCHMOCTb CONPOTHBIIEHHS METAIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpUUecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: M MPUMECHAs TPOBOJUMOCTD MOJIYIMPOBOJHUKOB. CBoiicTBa p—N-
nepexona. [loxynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUYECKU TOK B PaCTBOPAxX M paciijlaBax AJIEKTPOJIUTOB. DIEKTPOIUTHUECKAs AUCCOIUALIMSL.
DNEKTPOIU3.

DIIEKTpHUYECKUI TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue ycTpoMcTBa M NPAKTHUECKOE NIPUMEHEHHE: aMIIEPMETp, BOJBTMETP, PEOCTaT,
UCTOYHUKU TOKa, BJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIH MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI, IMOIYIPOBOJAHUKOBBIA THO/,
rajgbBaHUKa.

Hemoncmpayuu

W3mepenne cuilbl TOKa U HAPSKEHUSL.



3aBUCUMOCTDH CONPOTUBIICHUS LWJINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAJH MONEPEYHOTO
CEYEHHUs U MaTepuana.

CmenaHHoe COeIMHEHUE TPOBOJHUKOB.

[Tpsimoe n3MepeHue 31eKTPOABMKYIIEN cuibl. KOpoTkoe 3aMblKaHHE IaJIbBAHUYECKOTO 3JIEMEHTA U
OIICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCHUMOCTb COITPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

M ckpoBo# paspsg v IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOAMMOCTD AUO/1A.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomat

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenne 3eKTpoABMKYIIEH CUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.

Hab6monenue snexrpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca ¢usuku ©6a3oBoro ypoBHs B 10 Kiacce oCymiecTBIsieTcss ¢ y4€TOM
COJIepKaTENbHBIX MEXIIPEJAMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJOTHH, XUMUH, reorpaduu u
TEXHOJIOTHH.

MexnpenMeTHble MOHSTHS, CBA3aHHBIE C HM3YYEHHEM METOJOB HAyYHOI'O MO3HAHUS: SBJIECHUE,
HAYYHBIH (akT, rumore3a, (Qu3mueckas BEIWYHMHA, 3aKOH, TEOPHs, HAOIIOJCHHE, AKCIICPHUMEHT,
MOJICJINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHH, JduHEWHas (yHKuus, napaboia, runepOosa, UX
rpaduku ¥ CBOICTBA, TPUTOHOMETpUUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U MX IIPOEKIIMU HA OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHuveckoe NBIKEHUE B KUBOW mpupoje, nuddysus, ocMoc, TemI000MEH >KUBBIX
OpraHu3MOB (BH/JIbI TEIUIONEPEIaUH, TEIUIOBOE PABHOBECHE), JIEKTPUUECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIUIOBbIE CBOWCTBAa TBEPIBIX TeEJ, KMJIKOCTEH M Tra3oB, 3JEKTPUUYECKHE CBOICTBAa METAJUIOB,
JNEKTPOJIMTUYECKAS TUCCOLMALINSI, TAJIbBAHNKA.

l'eocpaghus: BNaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHuE IBUKEHUN C HCIIOJIBb30BAaHHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
NOJIINITHUKY, HUCIOJb30BaHNE 3aKOHA COXPAHEHMsI UMITYJbCa B TEXHHUKE (pakeTa, BOJOMET U JIPYTHe),
JIBUTATeNIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBON XOJOJWJIBHHUK, KOHJIUIIMOHED,
TEXHOJIOTHH IOJIyY€HHUsI COBPEMEHHBIX MaTepUalioB, B TOM UHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYeCKas  3aluTa, 3a3eMJIEHHE DJIEKTPONpHOOpPOB, KCEPOKC, CTPYHHBIH HpUHTEp,
3JIEKTpOHArpeBaTelIbHbIe IPUOOPHI, SIEKTPOOCBETUTEIbHBIE TPUOOPHI, raJIbBaHUKA.
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Paszgea 4. duekTpoaMHaMuka

Tema 3. MarautHoe moJie. JIeKTPOMATHUTHAS UHAYKIMS

[TocrossHHbIE MarHuThl. B3auMojelcTBME NOCTOSHHBIX MarHUTOB. MarnuTHoe mnoJie. BekTtop
MarHUTHOM WHAYKIUU. [IpuHIUMI Cynepno3uUuMu MAarHUTHBIX Mojied. JIMHUM MarHuTHOM WHIYKIUU.
KapTtuna nuHuil MAarHUTHOM MHIYKIIMH TTOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1moJsie MpOBOAHUKA C TOKOM. KapTuHa JMHUN MHIYKUUM MArHUTHOTO TOJIS JJTUHHOTO
MPSMOr0 TMPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOIO TMPOBOJHMKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena.
BzaumopeicTBue npoOBOAHUKOB C TOKOM.

Cwia Ammepa, e€ MOlyJTh ¥ HallpaBJICHHE.

Cuna JlopeHua, e€ Moayilb M HampasiieHUE. [[BHkeHHE 3apsyKEHHOW YacTHULbI B OJHOPOJHOM
MarHuTHOM moJjie. Pabora cumsl JlopeHma.

SlBneHune  simekTpoMarHUTHOM — mMHAyKuuu.  [IoTok  BekTOpa  MarHUTHOM  HMHIYKLHH.
DIIEKTPOABMKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKunu Dapajes.

BuxpeBoe snekTpuueckoe noje. DIeKTPOABUKYIIAS CUjla UHIYKIUU B POBOJAHUKE, JIBHXKYIIEMCS
MOCTYNAaTEIbHO B OJTHOPOTHOM MarHUTHOM IOJIE.



ITpaBuio Jlenua.

NHayKTUBHOCTD. SIBlI€HHE CAMOUHIYKLIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHYKIUH.

OHeprusi MarHUTHOT'O TOJIsl KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHUE: IOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS ME€Yb.

Hemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE IEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUM MHAYKIMY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTbD AJIEKTPOJABHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBJICHUS AIEKTPOMATHUTHON WHIYKIUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexannueckue v 3J1eKTPOMATrHUTHbIE KOJIeOaHUA

Konebartenbnas cucrema. CBoOOaHbIE MexaHW4yeckue Kkojebanusa. ['apMoHHMUYeckue KoleOaHWUs.
[Tepuon, yactora, ammutyna u (aza xonedanuii. [IpyxuHHBIN MasTHUK. MaTeMaTHUYeCKUil MasTHHK.
VYpaBHeHHe rapMOHUYeCKNX Konebanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUSX.

KoneGarenbupiii  koHTYp. CBOOOJHBIE  DJIEKTPOMArHUTHBIE  KOJEOAHUST B HJICATHLHOM
KOJIe0aTEIbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHWYECKUMH U JJIEKTPOMATHUTHBIMU KOJNEOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B HI€aIbHOM K0J1€0aTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyXamoMMX KoleOaHUsSX. BBIHYKICHHbIE MeXaHUYECKHUE KOJCOaHMUs.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMarHUTHBIE KOJICOaHUsI.

Ilepemennbiii TOk. CHHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTP MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUEHNUE CUJTBI TOKA U HANIPSDKEHUS.

Tpanchopmarop. IlpouwsBoacTBo, mepenaya W MOTPEONIEHWE  AIEKTPUYECKOM  DHEPIHH.
DKOJIOTHYECKUE PUCKU TIPH MPOU3BOJICTBE AIEKTpodIHEepruu. KynbTypa UCIOIb30BaHUS SIIEKTPOIHEPTUU
B [TIOBCEJTHEBHOMN KU3HH.

TexHu4eckne yCTpPOWCTBA M IPAKTHYECKOE INPHUMEHEHHE: JJIEKTPUYECKHUN 3BOHOK, TIE€HEPATOp
MIEPEMEHHOTO TOKA, JINHUM 3JIEKTpOIepeiay.

Hemoncmpayuu

HccnenoBanne mapamMeTpoB KoyieOaTeNbHON cHUCTeMBbl (MPYXKUHHBIA WM MaTeMaTHYeCKHi
MasITHHK).

Habmronenue 3atyxaronux kojaeOaHui.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcuuiorpaMmsl (3aBUCUMOCTU CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHH) JJIsl SJIEKTPOMArHUTHBIX
KoJie0aHui.

Pe3onanc mnpu mocCienOBAaTEIbHOM COEIUHEHUHM PE3UCTOpa, KATyIIKHM WMHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TUHUU 3AEKTPOIEepEaauH.
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Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

HccnenoBanne 3aBHCUMOCTH MEPHOJIa MalbIX KojeOaHU rpy3a Ha HUTH OT JUTHHBI HUTH W MAacChl
rpysa.

HccnenoBanue MepeMEHHOrO0 TOKAa B LIENMM W3 IMOCJIENOBATENIbHO COEAUMHEHHBIX KOHJIEHCATOpa,
KaTyILIKH U PE3UCTOpa.

Tema 2. MexaHn4ecKue M 3J1eKTPOMATHUTHbIE BOJIHbBI

MexaHnuyeckue BOJIHBI, YCI0BUA pacnpocTtpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHus U JUIMHA
BOJIHBIL. [lonepeunbie U mpo1oibHbIE BOJTHBL. HTephepeHus u qudpakius MEXaHUYECKIX BOJIH.

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

DONEeKTPOMarHUTHbIE BOJIHBI. YCJOBHS M3JIy4YeHHs] JJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snekrpomarnuTHOi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IpeJoMiieHue, noyspusauus, audpakuus, uatepdeperiys. CKOpocTh IEKTPOMArHUTHBIX
BOJIH.

[kana 3mMeKTpoMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNIEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOUIeH Cpebl.

TexHuueckue yCTpOHCTBAa U IPAKTUUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHHKE W MEAMIIMHE, pajap, paJuoNnpuEéMHHUK, TEJIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Hemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEYHBIX U MTPOJIOTBHBIX BOJH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpaxkeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHny u AuPpakiui MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HaHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYION M 4aCTOTOM KoJie0aHMiA.

HccnenoBanne CBONCTB 3JIEKTPOMATHUTHBIX BOJH: OTPaK€HUE, IPENIOMIICHHE, MOJspu3alius,
Tudpakuus, UHTephepeHIus.

Tema 3. OnTuka

I'eomerprueckas ontuka. IIpsiMonnHeEHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOW cpene. Jlyu
cBeta. ToUeUHbIN HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300pakxeHuil B MIOCKOM 3epKaJe.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN MOKa3aTeNb MPEIOMIICHUSI.
ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHbIi yroi NoaIHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CiioxxHbll cocTaB 6enoro cera. L[ser.

Cobuparomnue 1 paccerBarole TuH3bl. ToHkas auH3a. POKYCHOE PacCTOSHUE U ONTHYECKas CUIla
TOHKOM 1uH3BL. [locTpoeHue n3obpakeHuil B coOMparoImmx U paccenBaromux jJuH3ax. opmyna TOHKOM
JMH3bI. Y BEJIMYEHUE, 1aBaEMO€E JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONITHKH.

BonnoBast ontuka. MuTepdepenums cBera. KorepeHTHbIe HCTOUHUKHU. YCIOBUS HAOJIOJCHUS
MakCUMyMOB M MHHHMMYMOB B HHTEp(EpEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
MCTOYHHUKOB.

Hudpaxus ceera. Judpakuuonnas pemeérka. YciaoBue HaOMIOACHUS I1aBHBIX MaKCUMyMOB MPHU
naJIeHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOHCTBa M NPAKTUYECKOE NpPUMEHEHHME: OuYKH, Jyma, (oToanmapar,
MPOEKIIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOIN, BOJOKOHHAs ONTHKA, AU(PPaKIHOHHAs penérka,
HOJIIPOU .

Hemoncmpayuu

[TpsaMonuHeHOe pacipocTpaHeHHe, OTPAXKEHHE U MpesloMIIeHHe cBeTa. OnTuyeckre npuoophl.

[TonHoe BHyTpeHHEe oTpakeHne. Moiesib CBETOBOIA.
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HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.
Mopnenn MUKpOCKOIa, TEIECKOTIA.
Hab6nronenue naTepdepeHIium cBeTa.
HaGmonenue nudpaknuu cBera.
Habmronenue nucnepcuu cBera.
[TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.
[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIUOHHON PEIIETKH.
Habumronenue nonsipusanuu cBera.
Yuenuueckuii 3xcnepumenm, nabopamopnsie padomat
W3mepenne noka3aresns NpeioMIIeHUs CTEKJIA.
HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.
Habmonenue nucnepcuu cBera.
Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHTEIBHOCTH
I'paHuubl  OPUMEHUMOCTH — Kjlaccuuecko MexaHuku. llocTtymarel cnenuanbHOM — Teopuu
OTHOCHUTEJIbHOCTH: MHBAapUAHTHOCTb MOJIYJSl CKOPOCTH CB€Ta B BaKyyMe, NPUHIUI OTHOCHUTEIbHOCTU
OWHIITEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPALLEHUE JITUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEJISATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.
Pazgen 7. KBanroBasi pusuka
Tema 1. J1eMeHTbI KBAHTOBOI ONTUKU
®oronsl. Dopmysna [Inanka cBsa3u s3Heprun HOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.
OtkpeiTe u uccrnenoBanue ¢oroddpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (hoTOddeKTa.
VYpasuenue DitamreitHa 11t poroaddexra. «KpacHas rpanuna» ¢poroaddexra.
JaBnenune cBera. OnwiTe! [1. H. JIeOGenera.
XUMHYECKOE IEMCTBUE CBETA.
TexHHUYeCKHEe yCTpOMCTBa M MPaKTUUYECKOE NMpUMEHEHHE: (POTOINEMEHT, (POTONATUUK, COTHEUHAS
6arapesi, CBETOIUO/I.
Jlemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0HOB BHELTHETO poTodPdeKTa.
Cseroguog.
Conneunas Oarapes.
Tema 2. Ctpoenue atoma
Mogens atroma Tomcona. OnbiTel Pe3depdopna mo paccesnuro o -dactuil. [ImanerapHas monuens
atoma. Iloctynarel bopa. U3nydyenue u nornomenue (GOTOHOB MPH MEPEX0/e aroMa C OJHOTO YPOBHS
SHEpPIruM Ha apyroil. Buasl criekTpoB. CieKTp YpOBHEHN SHEPTUU aTOMa BOJIOPOJA.
BonnoBssle cBolicTBa yactuul. Bosnsl e bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaau3M.
CroHTaHHOE U BBIHYKJIEHHOE HU3JTyueHHE.
TexHuuecknue ycTpOHCTBAa M NPAKTUUECKOE NMPUMEHEHME: CHEKTPAJIbHBIA aHANIM3 (CIIEKTPOCKOII),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.
Hemoncmpayuu
Mopenb onsiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue inHedvaTbIX ClIeKTPOB U3JTy4EHUS.
Jlazep.
Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot
HabmioneHue nuHeiuaToro crnekrpa.
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Tema 3. AToMHOe AP0

OKCHEpUMEHTHI, JI0Ka3bIBAIOIUE CIOKHOCTh CTpOeHus sapa. OTKpHITHE pPaJMOaKTUBHOCTH.
OmnsiTel Pesepdopna mo omnpeneneHuro coctaBa paauoakTUBHOrO u3inydeHus. CpoiicTBa anbga-, Oera-,
ramma-u3iydeHus. BiausiHue paguoakTHBHOCTH HA KUBBIE OPTraHU3MBI.

OTkpbITHE TIpOTOHA U HeWTpoHa. HyknonHas moxaens supa I'eizen6epra—lBanenko. 3apsa spa.
Maccosoe uucio sapa. M30tomnsl.

Anbda-pacnian. ONEKTPOHHBIA W TO3UTPOHHBIM Oera-pacmaa. [‘amma-usnydenwe. 3akoH
PaAMOaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

S nepuble peakuuu. [lenenue u cCUHTE3 SAED.

SAnepubiii peaktop. TepmosimepHblii cuHTe3. [IpoGiieMbl M MEPCHEKTUBBI SIEPHOM SHEPTETHUKH.
DKOJIOTMYECKUE aCIEKTHI ACPHON SHEPTETUKHU.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTo/p1 HAOIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHaMeHTaIbHBIE B3auMoAecTBUs. EquHCTBO (hn3nyeckoil KapTHHBI MHpa.

TexHuueckue ycTporuCTBa M NMPAKTUUYECKOE MPUMEHEHHE: A03UMETp, KaMepa BuiibcoHa, snepHslii
peakTop, aToMHas 6oM0a.

Hemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Ortanbl pa3BUTHs acTpoHOMUHU. [TpHKIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, IJIAHEThI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHeprum CosHua M 3BE34. 3BE31bI, UX OCHOBHBIE
XapakTepucTUKu. JluarpaMma  «CHEKTpajbHBIM  KjJacc —  CBETHMMOCTb».  3BE3JbI  TJIaBHOM
NIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY Ul 3BE3] INIABHOM IOCIEI0BATEIBHOCTH.
Buyrpennee ctpoenue 3B€37. CoBpeMEHHbIE NPEICTABICHUS O MPOUCXOXKACHUH U 3Botonuu CosHIa U
3BE3/1. DTanbl )KU3HU 3BE3L.

Mneunsiii [lyre — nama [anmaktuka. Ilomokenwe u aBuwxenue Connna B [amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpaxX rajJakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0606ma. PazOeranue ramaktuk. Teopus bonbiioro
B3pbIBa. PenukroBoe n3iryueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUU.

Yuenuueckue naonwooenusn

HabmioneHnss HEeBOOPYXKEHHBIM TJIa30M C HCIHOJIb30BAHWEM KOMIBIOTEPHBIX MPUIOKEHUN JUIS
orpezieNieHus MoJI0KEeHUs HEeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3/iusi CeBepHOro
HOJIyLIApHsI U IPKUE 3BE3MBI.

Hab6nronenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee NOBTOPEHUE

Ponp ¢u3nkn W acTpOHOMHUH B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW W ATHYECKOM
cdepax IesTeTbHOCTH YelloBeKa, poJib U MECTO (PU3UKU U aCTPOHOMUHU B COBPEMEHHOM HayyHON KapTHHE
MUpa, posib GU3NYECKON TeoprH B (OPMUPOBAHUU NPEACTABICHUN 0 (HU3MUECKOI KapTHHE MUPa, MECTO
¢u3nueckoil KapTHHBI MHUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHHA O
PUPOE.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢u3ukum 0OazoBoro ypoBHS B 11 Kkjacce oOCymecTBiIsSeTcss ¢ y4€TOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTHKH, OWOJIOTHUH, XUMHH, Teorpapuu H
TEXHOJIOTHH.
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MesKnpeaAMEeTHbIC TOHSTHS, CBS3aHHBIC C HM3yYCHHUEM METOJIOB HAyYHOTO TO3HAHHWS: SBJICHHE,
Hay4yHbId (akT, TUmoTe3a, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIOACHHE, SKCIICPHUMEHT,
MOJICJIMPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pelicHHE CUCTEMbI YPaBHEHHH, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HMX IMPOCKIHUH HA OCH
KOOpJMHAT, CIIO)KEHHWE BEKTOPOB, IPOU3BOJAHBIC DJJIEMEHTAPHBIX (YHKIMA, TNPU3HAKH TOHO0US
TPEYTrOJIbHUKOB, ONIPEICIICHHIE TIOMIAIN IUIOCKUX (GUTyp U 00bEMa Tel.

buonocusi: >MEKTpUYECKHUE SIBICHUS B JKHBOW MPHUPOJAE, KOJEOATCIbHBIC IBIKCHHUS B JKUBOU
IPHUPOJIC, ONITUYCCKHUE SIBIICHUS B XKUBOM MPUPOJIE, ACHCTBHE PaJnallii Ha )KUBBIC OPraHU3MBbI.

Xumusi: CTPOCHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHHU3MbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAIBHBIN aHAIN3.

leocpagpusi: MarHWTHBIC TIOJFOCA 3EMJIM, 3QJIEKH MArHUTHBIX Py, (OTOChEMKA 3EMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCECHUH.

Texnonoeus: JVMHUM 3JICKTpOIEpeaay, TI'€HEpaTop IIEPEMEHHOrO TOKa, 3JIEKTPOJBHIaTEIIb,
WHAYKIIMOHHAS TIeYb, paaap, paguonpuéMHUK, TeJeBH30p, aHTeHHa, Ttenedon, CBY-neus,
IPOCKIIMOHHBIN ammapat, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapes.
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IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

OcBoenue yuebHOro mpenmMera «®u3uka» Ha ypoBHE CpefHEro obmiero obpazoBaHus (0a30BbIH
YPOBEHb) JOKHO 00ECTICUNTh JOCTHIKEHHE CIEAYIOMNX JIMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTENIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOro npeamera «Pu3uKay J0IDKHBI OTPakaTh TOTOBHOCTD
U CIIOCOOHOCTh 00YYaroIUXCcs PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEH MO3MLIMEH JTMYHOCTH,
CHUCTEMOW IEHHOCTHBIX OpPUEHTALWH, IO3UTHBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOIINX
TPAJULMOHHBIM LEHHOCTSAM POCCHUICKOrOo OOIIECTBa, pAaCIIMPEHUE >KM3HEHHOIO OIbITa U OIbITa
JEeSITEIbHOCTH B MPOLIECCE pealu3allud OCHOBHBIX HAIPaBIEHUN BOCIUTATEIbHOM EATEILHOCTH, B TOM
YHCJIE B YaCTH!
— IPa’KIAHCKOI0 BOCIIUTAHMA:
c(OpMUPOBAHHOCTh TPAXKJTAHCKOM MO3UIMU 00YYAIOIIErocss Kak akTUBHOTO M OTBETCTBEHHOTO YJIEHA
pOCCHIICKOTO 00IIECTBA,
HPUHATHE TPAJUIMOHHBIX O0IIEYETIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;
TFOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax IpakJJaHCKOro oOlIecTBa, y4acTBOBaTh B
caMOyIIpaBJIeHMH B 00pa30BaTeIbHOM OpraHn3aluy;
YMEHHUE B3aWMOJICHICTBOBATh C COLMAIBHBIMA HHCTHTYTaMH B COOTBETCTBHHM C MX (DYHKIHSIMH H
Ha3HAUYCHUEM;
TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH J1eSTEIbHOCTH;
— NATPHMOTHYECKOI0 BOCIIUTAHMA:
c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;
[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJAM, MOCTIDKEHHSIM POCCHHCKUX YYEHBIX B
obsactu UMK U TEXHUKH,
— JYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:
c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;
CHOCOOHOCTh OILIEHUBATh CHUTYalMI0O M TNPUHUMATh OCO3HAHHbBIE PEIICHUs, OPHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNMBOIO OYAYyLIEro;
— JCTEeTHYeCKOro BOCIIMTAHUS:
ACTETUYECKOE OTHOUIEHHE K MHpY, BKJIOYash ACTETUKY HAay4YHOTO TBOPUYECTBA, MPHCYILEro
¢du3nveckoil Hayke;
— TPYAOBOr0 BOCIIUTAHMA:
MHTEpEC K pPa3iIuyHbIM cdepaMm MpodeccuoHaNbHON IEesTEeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3MKOW W TEXHMKOHW, YMEHHE COBepIlaTh OCO3HAHHBIMH BBIOOpP Oyaymieil mnpodeccun U
peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHbI;
TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00J1aCTH (PU3MKH HA MPOTIKEHUH
BCEHl JKU3HU;
— JKO0JIOTHYeCKOIr0 BOCIIMTAHUS:
c(OpMUPOBAHHOCTh 3KOJIOTUYECKON KYJIBTYpPbI, OCO3HAHUE II100AJILHOTO XapaKTepa IKOJIOTHYECKUX
npo0Jem;
IUIAaHUPOBaHUE M OCYIIECTBJICHUE JEHCTBHI B OKpY’Kalolleld cpele Ha OCHOBE 3HAHMS Lenei
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA,;
pacuIMpeHre OMbITa AEATEIbHOCTH YKOJOTMUECKOW HAIIPaBIEHHOCTH Ha OCHOBE MMEIOIUXCS 3HAaHUI
1o Gpu3HKe;
— HEHHOCTH HAYYHOI'0 MO3HAHUS!
c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUSA
¢du3nUecKoil HayKu;
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OCO3HAaHHUE NI EHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLECCEC HIYUCHUA (1)I/IBI/IKI/I
OCYHICCTBIIATH MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTh HHAUBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

— 0a3oBble JJOrHYeCKHe JeHCTBHUA:
CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYAJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
OIPEAEIATh LUENU AEATEIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMaTPUBACMBIX (DU3UYECKHX SIBICHUSX;
pa3pabarbiBaTh IUIAH pELIeHUS NpoOJIeMbl ¢ y4€TOM aHaIM3a HUMEIOIIUXCS MaTepHaJbHBIX H
HEMaTepUalbHBIX PECYpPCOB;
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM, OLIEHHUBATH
PHUCKU NIOCIEACTBUN JEATENBHOCTH;
KOOPJMHHUPOBATH U BBIIMOIHITH padOTy B YCIOBHIX PEAIbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICICTBUS;
pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

— 0a3oBble HcCIeA0BATEIbCKUE 1efiCTBUS:
BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHI M METOAaMU (PU3NIECKOI HAyKH;
BJIAJICTh HABBIKAMHU YUEOHO-HCCIIEIOBATEIBCKON W MPOEKTHOW NEATETBHOCTH B 00JacTu (pu3mKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PELIeHUs 3a/1a4 (PU3UYECKOTO
COJIepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOJOB [TI03HAHUS;
BJIQIETh BHJAMHU JESATENHOCTH IO I[IOJIYYEHHIO HOBOTO 3HAHHUSA, €ro HHTEpIpeTaIuy,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX y4EOHBIX CHUTYallUAX, B TOM YHCIIE MPU CO3JAHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;
BBISBJISITH IIPUYUHHO-CIIEJCTBEHHBIE CBA3M W aKTyaJlM3MpOBaTh 3ajady, BBIIBUraTb THMIIOTE3y €€
pEIlIeHNUs, HaXOJUTh apryMEHTBI JJIsl JOKa3aTeJIbCTBA CBOUX YTBEPXKIECHUH, 3a/1aBaTh NapaMmeTpsl U
KPUTEPUHU PELICHMUS;
AQHAJIN3UPOBATh IOJIYYEHHBIE B XOJ€ PELICHHs 3aJaud pe3yJIbTaThl, KPUTHUUECKH OLEHUBATh X
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4yd B 00pa30BaTENbHON JESATENbHOCTH, B TOM YHCIIE
IpU U3Yy4eHUH (PU3UKU;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;
YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;
BBbIIBUTaTh HOBBIE UJIEU, MIPEJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 3a]]a4H, TOIyCKAIOIINE aTbTepHATUBHBIEC PEILICHUSI.

— pabota ¢ ungopmaunmeii:
BJIa/IETh HaBBIKAMH MOJIydYeHHUs MHPOpManuu (PU3NUECKOrO COJEp>KaHUS M3 HCTOYHUKOB Pa3HbBIX
TUIIOB, CAaMOCTOSITEJIBHO OCYLIECTBIISATh MOWMCK, aHAIM3, CUCTEMAaTH3allMI0 M HWHTEPIPETALNIO
UH(OPMALIMU Pa3IMYHBIX BUJOB U (OPM IpeICTaBICHHUS;
OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;
HCIIOJIb30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B pELICHUH
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OpPraHM3aLMOHHBIX 3a/ad C COOJIIOJIeHHEeM TpeOoBaHUN
SPrOHOMUKHU, TEXHUKHU OE€30M1aCHOCTH, TUTHEHBI, pecypcocOepekeHus, IPaBOBbIX U AITHUECKUX HOPM,
HOpM UH(POPMAITMOHHOHN 0€30MaCHOCTH;
co3/aBaTh TEKCThl (PU3UYECKOrO COAEpkaHHS B pa3iMYHbIX (opmarax ¢ yué€TOM Ha3HAUYECHHUS
uHbOpMallMd ¥ LEJIeBOW ayauTOpPUHU, BbIOMpas ONTUMaIbHYIO (OpMYy TMpEACTaBICHUS H
BU3YaIM3al1H.
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— KOMMYHHMKATHBHbIC YHHBEpPCaJbHbIe y4eOHbIE 1eiiCTBHUS:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;

BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBUHM, € y4€TOM OOIIUX HWHTEPECOB H

BO3MO>KHOCTEH Ka)KJI0T0 4JIeHA KOJIEKTUBA;

IIPUHUMATh LI€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JCUCTBUS IO €€

JOCTH>KEHHUIO: COCTAaBJATh IUIAH JEHCTBUM, pacCHpenesiTb pOJM C YyYETOM MHEHHUH YYaCTHHKOB,

00CyX1aTh pe3yJbTaTbl COBMECTHOUN pabOTHI;

OLICHMBATh KayecTBO CBOEr0 BKJIaJa M KaXKJIOTO0 y4YaCTHHMKAa KOMAaHIbl B OOIIMN pe3ynbTar Mo

pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OLICHUBAThH UJIEU C TTO3UIIUKA HOBU3HBI, OPUTUHAILHOCTH, IPAKTUYECKOM

3HAYMMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3JIMYHBIX CUTYyalUsX, HPOSIBIATh

TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
— CaMOOPraHU3AIHA:

CaMOCTOSITENIbHO OCYILECTBIISAThH MMO3HABATEIbHYIO JIEATEIBHOCTh B 007acTH (PU3UKH M aCTPOHOMHUH,

BEISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIMPOBATH COOCTBEHHEBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEUICHUs] PAaCUE€THBIX M KAYECTBEHHBIX 3a/ay, IJIaH BBINOJHEHUS

MPAKTUYECKOH padoThl C YYETOM UMEIONIMXCA PECYpPCcOB, COOCTBEHHBIX BO3MOXHOCTEH W

MPEAIIOYTEHU;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 32 PEIICHHE;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULIMHA B 00MACTH (DU3MKH, TOCTOSHHO

MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

— CaMOKOHTPOJIb, SMOIMOHAJbHbINA HHTEJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE

PE3YyNbTATOB LIEJISIM;

BIIQJICTh HABBIKAMHU TO3HABATEIbHOM pedIeKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUM U

MBICJIUTEIIBHBIX MPOIECCOB, MX PE3YIHTATOB M OCHOBAHUIA;

UCIIOJIb30BATh IPUEMBI peICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBHI M apTYMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATCILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B mporiecce 1OCTMXEHHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMBI 10 (PU3UKE I YPOBHS
cpenHero oOmero oOpa3oBaHUS Y OOYYarOMIMXCS COBEPIICHCTBYETCS AMOIMOHANBHBIM WHTEIJICKT,
MpeArnoararonui cOpMHUPOBAHHOCT:

CaMOCO3HaHUsI, BKJIIOYAIOIIET0 CMOCOOHOCTh MOHMMATh CBOE IMOILMOHAIBLHOE COCTOSHUE, BUIETH

HATPaBIICHUS PA3BUTHS COOCTBEHHON IMOLIMOHAILHON chephl, OBITH YBEpEHHBIM B cebe;

CaMOpETYJIMPOBAHHUS, BKIFOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE

MOBE/IEHNE, CIIOCOOHOCTh aJaNTHUPOBATHCS K AMOLMOHAIBLHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTD,

OBITH OTKPBITHIM HOBOMY;
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BHYTpEHHEIl MOTHBAIIMH, BKJIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LIeJIH U YCIeXy, ONTUMH3M,
MHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOKHOCTEIA;

OMMATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBLHOE COCTOSTHUE JIPYTUX, YYUTHIBATH €r0
MIPU OCYIIECTBJICHUH OOIIEHUS, CHOCOOHOCTH K COUYBCTBHIO U COTEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOLIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JAPYTUMH JIOAbMH,
3a00TUTHCA, IPOSBIISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
K konity oOyuenus B 10 kiacce mpenMeTHBIC pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MeCTO (PM3HUKHU B (DOPMHUPOBAHUH COBPEMEHHOW HAyYHOM
KApTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHHUKU M TEXHOJIOTMM, B MPAKTHUYECKOW NEATEIBHOCTU
JIIOJIEH;

YUUTBHIBATh TPAHUIIBI TMPUMEHEHUS HW3YYEHHBIX (PHU3UYECKHX MOJENeil: MaTepuanbHas TOYKa,
MHEpIUaIbHasl CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, UACATBHBIN Ta3, MOACINU CTPOCHUS Ta30B,
KUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN ANEKTPUUYESCKUH 3apsii IPH pelieHud GU3NIECKuX 3a/1ay;

pacrno3HaBaTh (PU3UYECKHUE SBJICHUS (TIPOIECCH) U OOBSACHSATh MX HA OCHOBE 3aKOHOB MECXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHMUSI BEIIECTBA M DJIEKTPOJAMHAMHUKU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJUHEHHOE JABUKEHUE, CBOOOTHOE MaJCHHUE TEll, JBMKEHUE MO OKPY>KHOCTH,
WHEepLHUd, B3auMoeiicTeue Ten, Auddys3us, OpoyHOBCKOE ABUKEHHUE, CTPOCHUE JKUIKOCTEH U TBEPIBIX
TEJ, W3MEHEHHWE O0BhEMA TN TpPH HarpeBaHWU (OXJIAXICHWUHW), TEIUIOBOE PaBHOBECHE, HUCIApEHUE,
KOH/JICHCAllUs, TUIABJIICHUE, KPUCTAILIN3AllUs, KUIIEHUE, BIAKHOCTh BO3/1yXa, MOBBILLIECHUE IaBJICHUS ra3a
MIPY €r0 HArPEBAaHUH B 3aKPBITOM COCYJIE, CBSI3b MEXKY MapaMeTpaMH COCTOSHUS ra3a B U30Ipoleccax,
3JIEKTPU3ALIMS Tell, B3aUMOJICUCTBUE 3aPsI0B;

OMHCHIBATh MEXAHUYECKOE JIBM)KCHHE, HCIOJB3Yys (DU3NYECKUE BEIWYMHBI: KOOpPJWHATA, MYTh,
NepeMEeINIeHNE, CKOPOCTh, YCKOpEHHE, Macca Tela, CUjla, UMIIYJIbC Tela, KUHETUYecKas SHEeprus,
MOTEHIIMATbHAS DPHEPTHUs, MEXaHUYecKasi paboTa, MEXaHUUYECKasi MOIITHOCTh; TIPU OMUCAHUU TTPABUIHHO
TPAKTOBAaTh (PU3UYECKUII CMBICT HCIOIB3YEMbIX BEIWYMH, MX O003HAYEHMS] M €IWHUIBI, HAXOIUTh
(GhopMyJIBI, CBSI3BIBAIOININE JAHHYIO (DM3UYECKYIO BETUUUHY C IPYTUMU BETUIMHAMU;

OTMKCHIBATh M3yYEHHBIC TEIUIOBbIE CBOMCTBA TEN M TEIJIOBBIC SBJICHUS, UCIONB3YS (U3MUECKUE
BEIIMYMHBI: JABJICHUE Trasza, TeMIepaTrypa, CpeAHssi KUHETUYECKas dHEPTUsi XaOTUUECKOTO JBMIKEHUS
MOJIEKYJI, CpeIHEKBaIpaTHYHAs CKOPOCTh MOJIEKYJI, KOJTMUECTBO TEIJIOTHI, BHYTPEHHSSI SHEpTus, paboTa
rasa, Ko3pOUIIMEHT T0JIE3HOTO JEHCTBUSI TEIJIOBOTO JABUTATENIS; IPH OMUCAHUU MPABHILHO TPAKTOBATH
(GU3MYECKUN CMBICT HUCTOIB3YEMBIX BEIUYHMH, X OOO3HAUYCHUS W EIUHUIIBI, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BETUIMHY C IPYTUMHU BETUINHAM;

OMHUCHIBaTh M3YyYEHHBIE JJEKTPUUECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKHE SIBIICHUS
(mpoiiecchbl), HCMONB3Ysl (PU3MUECKHE BEIUYMHBI: BJIEKTPUUECKUN 3apsisl, DSJEKTPUUECKOe IIoJIe,
HaIpsOKEHHOCTh TOJISI, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB; MPU OMUCAHUU MPABUIBHO TPaKTOBATh
(GU3UYECKUN CMBICT HMCIOJIb3YeMbIX BEITUYWH, WX OOO3HAUYCHMsI M €IUHUIILI;, yKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

AHATM3UPOBATh (PU3NUYECKHUE TIPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PHU3NUECKHUE 3aKOHBI U TIPUHIIHITHI:
3aKOH BceMUpHOro Tarorenus, I, Il u 11 3akonsl HeroTOHA, 3aKOH COXpaHEHUSI MEXaHUUYECKON SHEPIUH,
3aKOH COXPAaHEHMsSI UMITYJIbCA, TIPUHIIUI CYMEPIIO3UIIMN CUJI, TTPUHITUIT PABHOINPABUS HHEPIIHMATBHBIX
CHUCTEM OTCYETa, MOJEKYISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHHS BEILECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeIHEeW KMHETUUYECKOW YHEPTUH TETUIOBOTO JIBMIKEHHUS MOJIEKYJ C aOCOTIOTHON TeMITepaTypoi, TIEPBBIA
3aKOH TEPMOJMHAMMKHU, 3aKOH COXpPAHEHHUs DJIEKTPUYECKOro 3apsiaa, 3akoH Kymona, mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTHUECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIbL,
001aCcTH) TPUMEHUMOCTH;

OOBSICHATH, OCHOBHBIE MPHUHIMIIBI JEHCTBUS MAalIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nu4aTh yCIOBHS X O€30MMACHOTO MCIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;
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BBIMIOJHATh OKCHEPUMEHTHI 1O UCCIEJOBaHUIO (U3UYECKUX SBICHUW U MPOLECCOB C
UCTIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX WU3MEPEHH, MpH 3TOM (OPMYyIHUPOBaTh MpodieMy/3agaqy U
TUINOTE3y Y4eOHOro SKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTo 000pyIoBaHUs,
MPOBOAMTH OMBIT U POPMYTUPOBATEH BHIBO/IBI,

OCYILIECTBIISITh MPSMble U KOCBEHHbIE M3MEpEeHUs (U3MUECKUX BEIUYHMH, MPU 3TOM BBIOMPATH
ONTUMAIBHBIM CHOCOO M3MEpPEHUsT M HCIOIb30BaTh HM3BECTHBIE METOJIbI OILEHKH MOTPEHTHOCTEH
WU3MEPEHHUI;

WCCIIEIOBATh 3aBUCHUMOCTH MEXKAY (QU3NYECKUMHU BEIMYMHAMH C HCIIOJIB30BAHUEM TIPSIMBIX
U3MEpPEHHUIl, MpU OSTOM KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCHpPOBATh pE3yibTaThl IOJYyYEHHOM
3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BUAE TaOMUI] U rpaduKoB, AeNaTh BBIBOABI MO pe3yjbTaTam
UCCIIE/IOBAHUS;

coOnrofaTh mpaBuia 0e30MacHOro TpyAa MpH MPOBEICHUH HCCIEAOBAHUNA B paMKax yueOHOro
IKCIEPUMEHTa, Y4eOHO-HCCIEOBATEIbCKOH M TPOCKTHOH JEATETBbHOCTH C  HCIOJIb30BAaHHEM
U3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

pemiate pacy€THBIC 3a7add C SBHO 3aJaHHOW (U3MUYECKON MOJCIBI0, UCTONB3YS (PU3NUYCCKUE
3aKOHBI M TMPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1adyll BBIOUPATh (PU3MYECKYI0 MOJEIb, BBIICIATH
duznYecKrue BETUIHHBI U POpMYITbl, HEOOXOIUMBIC ISl €€ PEIICHHS, IPOBOJIUTH PACUYETHI U OIICHUBATH
peabHOCTb MOJTYYEHHOTO 3HaYeHHs (PU3NUECKON BETHUMHBI,

pemath Ka4yeCTBEHHBIE 3aJa4yd: BBICTPAWBATH JIOTMUECKH HEMPOTUBOPEUMBYIO  IIETIOUKY
paccyXIeHUM ¢ OMOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHMUS,
UCIIOJIb30BAaTh MIPH PEIICHUN YUeOHBIX 3a/1a4 COBpEMEHHBIC WH()OPMAIIMOHHBIC TEXHOJIOTHUHN IS ITOHCKA,
CTPYKTYpUPOBAHHUS, UHTEPIPETAIIMN U TPEICTABICHUS YUeOHOW M HAYYHO-TOMYJISpHON MH(pOpMaIuy,
MOJTyYEHHOW M3 Pa3JIMYHBIX HCTOYHUKOB, KPUTUYCCKU aHAITM3UPOBATH ITOTy4aeMyI0 HH(POPMAITHIO;

MPUBOJIUTEH MPUMEPHI BKJIa/la POCCHMCKUX U 3apyOe HBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIONIb30BAaTh TEOpPETHUECKHE 3HaHWs MO (U3MKe B TMOBCEAHEBHOM KH3HU M OOECIeYCHHUs
0e30macHOCTH TIpH OOpaIieHuu ¢ NpuOoOpamMu U TEXHUYECKUMH YCTPOMCTBAMH, ISl COXpPaHEHUS
3JI0pOBbS U COOMIOACHUS HOPM IKOJIOTMUECKOTO MOBEJCHHS B OKPY KaIOIIEH cpefie;

paboTarh B TpyMIe C BBHIMOJHEHWEM pPa3JIMYHBIX COIMAIBHBIX POJIEH, TUIAHHUPOBATH PadOTy
TPYNIbI, PalOHATBHO paclpelensTh O0sS3aHHOCTH M TUIAHUPOBATh JEATEIHHOCTh B HECTaHIAPTHBIX
CUTyalMsiX, aJeKBAaTHO OIEHWBATh BKJAJ KaXJIOr0 W3 YYaCTHHUKOB TPYIIBl B PEIICHHUE
paccMaTpuBaeMoii MpoOIeMBbl.

11 KJIIACC
K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXxarTh
C(OPMHUPOBAHHOCTh y O0YJArOIINXCS YMEHHUH:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (hM3HKHU B (HOPMHUPOBAHUH COBPEMEHHOW HAyYHOM
KapTUHBI MHpA, B Pa3BUTUU COBPEMCHHOW TEXHUKH M TEXHOJOTHH, B TPAKTHUECKOH EATCIHHOCTH
JIIOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA,

VYHUTHIBaTh TPAHHIIBI TPUMEHEHUS W3YYCHHBIX (DH3UYECKHX MOJICICH: TOYCUHBIA ICKTPUICCKUI
3apsif, JTyd CBETa, TOYCUHBI MCTOYHUK CBETA, s/IEpHAsi MOJIENbh aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO
SJIpa TP pelicHHH (PU3UUSCKUX 3a7ad;

pacmo3HaBaTh (u3MUeckue SBICHHS (IMPOIECChl) U OOBACHATH HMX Ha OCHOBE 3aKOHOB
JNICKTPOJAMHAMHUKN ¥ KBAHTOBOW (DU3WKH: DSJICKTPUYECKAs IPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JIEUCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JEKTPOMArHUTHAS HMHIYKIHS,
JNEHCTBHE MAarHUTHOTO IIOJII Ha TPOBOJAHHK C TOKOM W JIBIDKYIIHHCS 3apsi, 3JICKTPOMAarHUTHBIC
KoieOaHusT W BOJHBI, MPSMOJIMHEHHOE pACIpPOCTPAHCHHE CBETa, OTPAKEHUE, MPeOMIICHHE,
uHTepdepeHIys, Tudpakius U MOJIpU3aIMsa CBETa, IUCIEPCUs CBeTa, (PoTolrnekTpudeckuil dhdext
(poroaddexr), cBeTOBOE HaBieHHWE, BO3HUKHOBEHHWE JHWHEHYATOr0 CIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAS U MCKYCCTBEHHAsI PaIOAKTUBHOCTH;

ONKCHIBATh HW3YYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MATHHUTHBIC, ONTHYECKHE,
ANEKTPUUECKYIO TPOBOAMMOCTh PpA3IMYHBIX CpPEI) W DIIEKTPOMArHUTHBIC SIBJICHUS (TIPOILIECCHI),
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UCIIONB3Ysl (PU3UUYECKHE BEITWYMHBI: AJCKTPUUYCCKUM 3apsll, CHUJla TOKA, DJICKTPHUUECKOE HaIpsHKEHHE,
DIIEKTPUYECKOE COMPOTHUBIICHHE, PA3HOCTh IMOTEHIHMAJIOB, JJICKTPOABIKYINAs cujiaa, padoTa TOKa,
WHIYKIMS MarHuTHOroO IMoJjsi, cwia Awmmnepa, cwia JlopeHna, MHAYKTUBHOCTh KaTYIIKH, SHEPrus
AIIEKTPUIECKOTO ¥ MAarHUTHOTO TOJICH, IIEPUOJT U YacTOTa KoeOaHui B KoJebaTeIbHOM KOHTYpE, 3apsi
M CHJIa TOKa B IPOIIECCE TAPMOHUYECKHX JJICKTPOMAarHUTHBIX KoyieOaHMid, (POKYCHOE PACCTOSHHE W
ONTUYCCKad CUJia JIMH3bI, IMPHU OIMMMCAHUHN IIPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI UCIIOJIb3YCMBIX
BEJIMYMH, UX OO0O3HAYCHUS W CIHWHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIONINE JAHHYIO (DU3UUYECKYIO
BCJIIMYMHY C APYTHMMU BCIMYNHAMMU,

OMHCHIBAaTh M3YyYCHHBIE KBAHTOBBIC SIBJICHUS W TPOLIECCHI, UCIOIL3YSA (PU3UYCCKUE BEITUYHHBI:
CKOPOCTh D3JICKTPOMAarHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETA, DHEPTUs U HUMITYJIbC (OTOHA,
nepuoa mnoaypacmnanaa, SHEPrud CBA3M ATOMHBIX SAACP, HIpPU OHNHCAHHU TMPABUIIBHO TPAKTOBATH
(GU3HMYECKUH CMBICT HCIOJIB3YEMBIX BEIMYWH, WX OOO3HAYCHHs] W €IWHUIIBI, yKa3bIBaTb (hOPMYIIbI,
CBA3BIBAIOIIUC OAHHYIO (1)I/I3I/I‘ICCKyIO BCIMYMHY C [JPYTMMU BCJIMYMHAMU, BBIYUCIIATHL 3HAUCHUC
(U3UYECKON BEITMYHUHBL;

AHAJIIM3UPOBATDH (1)I/I3I/I‘-IGCKI/I€ IMpOoHECCChI U ABJICHUA, UCIIOJIb3YS (I)I/I3I/I‘ICCKI/IC 3aKOHBI U IPUHIOUIIBI:
3akoH Oma, 3aKOHBI MIOCIIEJOBATEIBHOTO U NapajUIeIbHOTO COEIMHEHUS IPOBOIHUKOB, 3aKOH Jxoymnsa—
Jlenna, 3aK0H AJIEKTPOMATHUTHON MHIAYKLWH, 3aKOH IIPSMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI
OTPaKEHUsI CBETA, 3aKOHBI NpPEJIOMIICHHUS CBeTa, ypaBHeHHE OifHiTedHa ans (oTodddexra, 3aKoH
COXpaHEHHUS PHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHHUs MacCOBOr'0 YMCIIA, MOCTYNaThl bopa, 3aK0H pajiMOaKTUBHOIO paciaja, Ipu 3TOM pa3indarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MAaTEeMATHUECKOE BBIPAKCHHUE M YCJIOBUS (TPAaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIPCACIIATL HalpPaBJICHUC BCKTOPA HMHAYKIIMUM MArHWTHOI'O IIO0JIA MPOBOAHHMKA C TOKOM, CHIJIBI
Awmmnepa u cunsl JlopeHia;

CTPOUTDH U OMUCKHIBATH U300paKEHUE, CO3/]TaBaEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JIMH301;

BBITIONHATh OKCIEPUMEHTHI 1O HUCCIEJOBAaHUIO (U3MYECKUX SIBICHUW U TMPOIECCOB C
UCIIOJIb30BaHUEM TNPSAMBIX U KOCBEHHBIX M3MEPEHMIl: MpH 3TOM (QOopMyIupoBaTh IpodiieMy/3afgady u
TUMOTE3y Yy4eOHOro OKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pyIoBaHUS,
IPOBOAMTD ONBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYIIIECTBIISITh MPSMbIE U KOCBEHHBbIE H3MEpEeHUs (U3MUECKUX BEIUYHH, MPU ITOM BBIOMPATH
ONTHUMAaILHBIN CHOCO6 U3MEPCHHUA UM HCIIOJIB30BaTh HU3BCCTHBIC MCETOJAbI OICHKHU HOFpCIHHOCTCfI
U3MEPEHNI;

HUCCIea0BaTh 3aBUCUMOCTU (1)I/I3I/I‘-I€CKI/IX BCJIMYMH C HCIOJB30BAHUEM IIPAMBIX I/ISMCpCHHfIZ npu
9TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YNbTAThl MOJYYEHHON 3aBUCUMOCTH (DU3HUECKUX
BCJIIMYHUH B BUJIC Ta6J'II/III u T‘pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yJibTaTaM UCCICAOBAHMA,

coOnroaaTh mpaBuia 0€30MacHOro TpyAa MPH MPOBEICHUH HCCIEAOBAHUN B paMKax y4eOHOro
AKCTIEPUMEHTa, Y4YeOHO-UCCIEAOBATEIIbCKOM W TPOEKTHOW JACSITENIBHOCTH C  HMCIOJIb30BAHHEM
U3MEPUTENBHBIX YCTPOUCTB U JTa0OPATOPHOTO 0OOPYIOBAHHS,

pemarh pacu€THbIE 3aJa4d C SIBHO 3aJlaHHOW (DU3UYECKOH MOJENBI0, HUCTOB3Ys (U3UYECKHE
3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAllM3a YCIIOBUS 3a/1a4ll BHIOUPATH (PU3UUECKYI0 MOJEIb, BBIICIITH
bu3ndecKue BEIMUMHBI U (OPMYITBI, HEOOXOIUMBIE TS €€ pelieHus, MPOBOAUTH PACUEThl M OIICHUBATH
pEeabHOCTh MOTYYEHHOTO 3HaYCHHs (PHU3UUECKON BETUIHHEI;

pfiiatb KA4YCCTBCHHBLIC 3aJayM: BBICTpAanMBATb JIOTMYCCKHW HCIOPOTUBOPCYHMBYIO ILCIIOYKY
paccyXJIeHUl ¢ ONOpOi Ha U3YUECHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,
HCITOJIB30BAaTh IIPU PCIICHUHN y‘—Ie6HBIX 3a1a4 COBPpEMCHHBIC I/IH(bOpMaIII/IOHHBIe TCXHOJIOTHH IJIA IIOHUCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETALIMN U MPEACTABICHUS y4eOHOW U HAayYHO-MOMYJISIpHON MH(OpMaLUH,
MOJTYYCHHOM M3 PA3IMYHBIX HCTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MMOTydaeMyro HH(OopMaIuio;

OOBSICHATH TPUHIUIMBI JCUCTBUS MAIIUH, NMPHUOOPOB M TEXHUYECKHX YCTPOICTB, pas3inyarb
YCJIOBHS X 0€3011aCHOTO UCITOJIH30BAHHUS B IIOBCETHEBHOM JKU3HH;

MPUBOANUTH MPUMEPHI BKJIAJa POCCUICKUX M 3apYOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TIPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHU;
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UCIOJIb30BAaTh TEOPETUYECKUE 3HAHMs MO (U3MKE B IOBCEAHEBHOM JXKU3HU JUIsl 0OecredeHUus
0€30MaCHOCTH TpH OOpalleHuH ¢ NpuOopaMH M TEXHUYECKUMHU YCTPONCTBaMH, AJSl COXpaHEHHUs
30POBbs U COOJIIOJICHNSI HOPM 9KOJIOTMYECKOT0 MTOBEJIEHHS B OKPYKaIoLIeH cpene;

paboTaTe B TpyNIme C BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBATH PabOTY
IpyMIIbl, PpallMOHAIBHO PACHpeeATh 00A3aHHOCTU U IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTyallusiX, aJCKBATHO OLEHUBATh BKJIAJ KaXIOr0 M3 YYACTHUKOB TIPYIIBl B PELICHUE
paccMaTpuBaeMoi POOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KomanuectBo yacos e e (b o
JEKTPOHHBIE (IIUPPOBHI
Ne i/t HaunmenoBauue pasaciioB U TEM IIpOTrpaMMBbI Beero K()HTpOJ‘[[,HLIe HpaKTI/I‘IeCKI/Ie O6pa30BaTeJILHBIe pecypeEI
paboThI paboThI
Paznea 1. PDU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUS
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 Bubmnorexa HOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunewaruia S https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.2 Hunamuika ! https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41072
Hroro mo pazmeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPUH 9 1 bubmmorexa HOK
' https://m.edso0.ru/7f41bf72
bu6nmorexa LIOK
3.2 OCHOBbI TEPMOAHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble cocTOsiHUA BemiecTBa. Mda3oBbie 5 bubnnorexa [JOK
’ TIePEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznea 4. JIEKTPOJIMUHAMUKA
bubnunorexa LIOK
41 JIeKTPOCTATHKA 10 1 https://m.edso0.ru/7f41bf72
42 [TocTOSIHHBIN DSJEKTPUYECKUNA TOK. TOKH B 12 1 5 bubnmnoreka [JOK
' pa3IUYHBIX Cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
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11 KJIACC

KonmuectBo yacoB

Ne mi/mm HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl Beero KOHTpObHEIE e — (?g;;Tg)BO;I;TH(LLI[?%)gg;;i)I
paboThI paboThI
Paznea 1. JIEKTPOJAMHAMUKA
11 MarauTHoe nosie. DIeKTpOMarHuTHas 11 1 3 bubmmoreka [JOK
WHYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHnueckue U 3JIeKTPOMarHUTHHIE 9 1 bubmmoreka [JOK
KoJie0aHus https://m.edsoo.ru/7f41c97c
2.2 MexaHUYeCKHE U AJICKTPOMArHUTHBIC BOJTHBI 5 1 httpizg?elz/lcizic;?ﬁj/]}[gig?c
23 | Omme 10 3 tpsim o0, WTrALSOTG
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnnorexa [JOK
' OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bu6nmorexa LIOK
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 6 https://m.eds0o.ru/Tf41c97¢
bubmmoteka IIOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
bu6nmorexa LIOK
4.3 ATOMHOE #71pO S https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15
Pasznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
but6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU 7 1 https://m.edsoo.ru/7f41c97¢c

24



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

Paznesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O06o01aroriee NTOBTOPCHHE

Hroro no pazneny
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bubnmoreka [IOK
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