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Toscnumenvhas 3anucka

[Iporpamma no ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CpeIHEro oO0IIero oopa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKEHUW M TpeOOoBaHUM K pe3yJibTaTaM OCBOEHUS
oOpasoBarensHON mporpammbl, mpeacraBieHHBIX B PI'OC COO, a Takke ¢ ydéTrom
benepaibHON paboueilt mporpaMMbl BOCTIMTAHMS M KOHIEMIIMW TPENOJaBaHUs y4eOHOTO
npeameta «®Pusznkay B 00pa3oBaTENBHBIX oOpranm3anuax Poccuiickoit deneparuu,
peanu3yIonMx OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

O0mas xapakTepucTUKa y4e0HOro npeamera «Pu3znka

Conepxanue mporpammbl 1o (U3MKE HampaBieHO Ha (OPMHUPOBAHHME €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa oOy4daronuxcs 10—11 knaccoB npu oOyueHuu ux pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATENbHOCTHOr0 mnoaxona. Ilporpamma mno ¢usuke
cootBercTBYeT TpeboBaHusaM PI'OC COO K miaHUPyEeMbIM JHMYHOCTHBIM, MPEAMETHBIM U
MeETaIpeAMETHBIM pe3ybTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTh pealn3aluu
MEXIPEIMETHBIX CBSI3€i (PU3MKHU C €CTECTBEHHO-HAYYHBIMHU yU4e€OHBIMH NpeaMeTamu. B Hell
OTIPEIEISIOTCS OCHOBHBIE 11€7TM U3y4eHUs GU3UKU Ha YPOBHE CPETHETO O0IIIero 00pa3oBaHus,
IUIAHUPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (U3MKHU: JIMYHOCTHBIE, METalpeaAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

dusuka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPHUPOJbI, BBICTyIass B KayecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomieMm mupe. llIkonbHbI Kypc pU3MKU — cUCTeMOOOpa3yroMMi AJii €CTECTBEHHO-
Hay4YHbIX y4E€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUHN, U3ydaeMbIX XUMHUEU, Ouonorueu, guiznueckoi reorpadueil u acTpoOHOMHEH.
Hcnonp3oBanne M aKTUBHOE MpUMEHEHUE (U3WYECKUX 3HAHHUI OIMpenemsieT XapakTep U
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHI B cpepe SJHEPTETUKU, TPAHCTIOPTA, OCBOEHUS KOCMOCa,
MOJy4YeHHUs HOBBIX MAaTEpHAJIOB C 3aJlaHHBIMHU CBOMCTBaMH M Apyrux. M3ydenue Qusuku
BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOH KapTUHBI MUPA
oOydaromuxcsi, B (OPMUPOBAHUE YMEHUW MNPUMEHATh Hay4YHBIH METOJl MO3HAHUS IpU
BBIMIOJTHEHUH UMU YUEOHBIX UCCIIEI0BAHUI.

B ocHoBY Kypca (u3uKu U1 YpOBHSI CpeHET0 001Iero o0pa3oBaHMsI IOJI0KEH Psijl UIIEH,
KOTOPBIE MOKHO PaCCMATPUBATh KaK IIPUHIUIIBI €70 IIOCTPOCHUS.

W nes nenocTHOCTH. B cOOTBETCTBUY C HEH KyPC SIBIISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3AesioB (PU3MKH, BKIIIOUAET KaK BOIPOCHI KJIACCUUECKOH, TaK
Y COBPEMEHHOMN (PU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUMU ¢ HEl Marepuan Kypca (pu3mku oO0benuHEH
BOKpYT (hu3nueckux Teopuil. Benymum B Kypce siBisieTcs (OpMUPOBAHUE MPEICTABICHHUM O
CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U MOJIE.

Wnes rymanntapu3annu. E€ peannsanus npeaonaraeT HCoJb30BaHHE T'YMAHUTAPHOT O
noTeHuuasa (U3NUecKod HayKH, OCMBICIICHHE CBSI3M DPAa3BUTUS (PU3UKU C Ppa3BUTHEM
oOmiecTBa, a TaKke C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U SKOJIOTHYECKHUMU
npobJyieMaMu.

WNnes npuxnaaHoi HampaBieHHocTd. Kypc @u3uku mnpeamnosiaraeT 3HAKOMCTBO C
IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKHMX MPUIIOKEHUU M3YYEHHBIX TEOpUM U
3aKOHOB.



Wnes sKkosoru3alvy peanusyercs IMOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpKaHUS,
HOCBSIILEHHBIX SKOJIOTMUYECKUM MPpo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHUKM W  TEXHOJIOTMH, a Takke 00cyXkaeHus MpoOJeM  paluOHAIBHOTO
IIPUPOIONOIB30BAHUS U KOJOTUYECKONW OE30IaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (PU3UKU Ha yPOBHE CPEAHEro 0o0Iero oopa3oBaHUs
ABISIIOTCA (pr3nueckue Teopud (hopMHupoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOCHHS
¢buznueckoil Teopuu, poiau (QyHAAMEHTAIbHBIX 3aKOHOB M MPHUHLHUIIOB B COBPEMEHHBIX
MPEICTaBICHUSIX O IPUPOJE, PAHUIIAX TPUMEHUMOCTH TEOPH, ISl OMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MTOIX0/1 B Kypce (PU3UKHU Peaiu3yeTcs IPEexkKAe BCEro 3a CUET
OpraHu3alMi HKCIEPUMEHTAIBbHON JesTeabHOoCTH oOyvatouuxcs. s 6a30BOro ypoBHS
Kypca (HU3UKM — OTO HCHOJB30BaHHWE CHUCTEMBI (POHTAIBHBIX KpPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1ab0paTOpHBIX paboT, KOTOphIE B MporpaMMe 1o (husuke 0ObeIMHEHbI B
OoOLIMI CHHCOK YYEHHYECKUX MpaKTUYECKUX padoT. BeiieneHne B yKa3aHHOM IepeyHe
71a00paTOPHBIX PadbOT, MPOBOAUMBIX JJI KOHTPOJISL M OLEHKH, OCYILIECTBIIETCA YYaCTHUKAMU
00pa3oBaTENbLHOIO TMpoIlecCa HCXOAs M3 OCOOEHHOCTEW IUTAHUPOBAHUS U OCHAILCHUS
kaOunera ¢usuku. [lpm 3ToM obOecnieunBaeTCs OBIAJACHUE OOYYAIOIIUMUCA YMEHHSIMU
MPOBOANTH KOCBEHHBIE M3MEPEHUs, UCCIEI0BAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIUYUH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yaeNsIeTcs PeeHUI0 pacyETHBIX U KaUeCTBEHHBIX 3aa4. [Ipu aTom
JUIg pacu€THBIX 3aJay NPUOPUTETOM SIBIISIOTCA 3aJa4d C SBHO 33JaHHOM (U3NYEeCKOU
MOJIEJIBIO, MTO3BOJISIIOIINE IPUMEHSATh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszzena Kypca, Tak M1 MHTETPUPYs 3HAHUS U3 pa3HbIX pasnenoB. JlJig KaueCTBEHHBIX 3a/1ad
MPUOPUTETOM SBIIAIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKAHUS (U3MUYECKUX SBICHUH WU
MPOLIECCOB B OKPY KAIOLIEH KU3HU, TPEOYIOMIKe BbIOOpa (U3HMUECKOW MOJEIH IJIsl CUTyalluu
MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

Hean u3zyuenus yueoHoro npeamera «Ousuka

OCHOBHBIMU TIEJIIMH U3Y4YCHHS (PU3UKU B 00IIIEM 00pa30BaHUM SBISIOTCS:

dopMuUpOBaHHE HWHTEpPECa M CTPEMJICHHS OOYYaromMXCs K HAyYHOMY HW3YYCHHIO
PUPOJIBI, PA3BUTHE X UHTEIICKTYabHBIX M TBOPUYECKHUX CIIOCOOHOCTE;

pa3BUTHE TIPEJACTABICHUA O HAydHOM METOAC TIIO3HaHUS U  (POPMHUPOBAHUE
MCCIICJIOBATEITLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHHUSIM;

(dopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YCeHHS OCHOB CTPOCHHSI
MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

(dopMupoBaHre yMEHUI OOBSCHATH SBICHUS C UCIOJIb30BAHUEM (PU3UUECKUX 3HAHHUM U
HAYyYHBIX JOKA3aTeNbCTB;

dbopMupoBaHrE MPEACTABICHUN O POy (U3UKU JJIs PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKW U TEXHOJIOTHH.

JlocTikeHne ATHX Iefiel o0ecreuynBaeTcsl pelieHneM CIEeIYIOMUX 3a/a4d B Mpolecce
M3y4YeHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

pUOOPETEHUE CUCTEMBI 3HaHHMI 00 0O0mHUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPUAX, BKJIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (U3HKY, SJICKTPOAMHAMHKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI ACTPODUZUKY;



dbopMHUpOBaHUE YMEHMM NPUMEHITh TEOPETUYECKUE 3HAHUA Il  OOBSICHEHUS
(bu3MYecKuX SBJICHUN B IPUPOIE U JJIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHON
KU3HU;

OCBOCHHME CIOCOOOB pEIIECHUs pa3IMYHBIX 3a/lady C SBHO 3aJaHHOU (pu3nyeckomn
MOJIETIbIO, 3a/ay, MOJAPa3yMEBAIOLIMX CAMOCTOSTENbHOE CO3AaHHe (U3UYECKON MOJeNH,
aJICKBATHOM YCJIOBUSIM 33/1a4H;

MoHUMaHue (U3MUYECKUX OCHOB U TPHUHITUIOB JIEUCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIIMSHUS HA OKPYKAIOLLYIO CPEAY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUSA W TPOBEICHUS (PU3NUECKHUX
HKCIIEPUMEHTOB, aHaln3a W HHTEpHpeTanuu WHGOPMAIMH, OMPEAENICHUS TOCTOBEPHOCTH
ITOJIYYE€HHOTO pE3yJbTaTa;

CO3/IaHUE YCJIOBUM MU PA3BUTHUS YMEHUW MPOEKTHO-UCCIEI0BATEILCKOM, TBOPUECKOM
JNEATETbHOCTH.

Mecto yuyeOHoro npeamera « Pusnka» B y4eOHOM IIaHe
Ha usyuenue ¢uszuku (6a30BbIli YPOBEHBb) HA YPOBHE CPEAHEr0O 0OIIero oOpa3oBaHUs

orBonutcsa 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B Hezento), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIII0).



Cooepoicanue 06yuenus

10 KJIIACC

Pa3zoen 1. Duzuka u memoovt HayyHO20 NOZHAHUA

®u3uka — Hayka o npupoze. Hayunele MeToapl O3HaHUS OKpyXKarouero Mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B MPOLIeCcCe MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenvupoBanue GU3NYECKUX SIBICHUHN U nporieccoB. Hayunbie runotesbl. dusnyeckue
3aKOHBI U TEOPUU. | paHHIIbI MIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.

Pons u mecto ¢usuku B GHOpMHpPOBAHWM COBPEMEHHOW HAYyYHOW KapTHHBI MHUpA, B
MIPAKTUYECKOU JIEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu
AHaJIOroBbI€ U ITU(POBHIE U3MEPUTEBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3zoen 2. Mexanuxa

Tema 1. Kunemamuxa

Mexannueckoe aBmkeHHe. OTHOCHUTENBHOCTh MEXAHUYECKOro ABWKEeHUA. Cucrema
orcu€ra. Tpaekropus.

[lepemerienue, CKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTepUalbHOW TOYKH, X IPOEKIIMU HA OCHU CUCTEMBI KoOopaAuHaT. ClI0KEHUE NepeMeNICHUI
U CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MpsIMOJMHEHHOE ABrxkeHue. ['paduku 3aBucumoctu
KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHNS MAaTEPUAIbHON TOYKU OT BPEMEHH.

CBoOoHOE nazieHne. Y cKkopeHrue cBOOOIHOTO MaIeHuUS.

KpuBonunennHoe naBmkeHHWeE. J[BHKEHHWE MATEPHAIBHOM TOYKHM IO OKPYKHOCTH C
ITIOCTOSIHHOM TI0 MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JUHEWHAs CKOpocCTh. Ilepnon m
yacTtoTa oOpanienus. LlenTpocTpemMuTenbHOe yCKOPEHHE.

TexHuyeckne yCTpOMCTBA W NPAKTHYECKOE NPHUMEHEHHE: CIIUAOMETD, ABUKECHHE
CHaps10B, LICTIHBIE U PEMEHHBIE NTEPEIavn.

Jlemoncmpayuu

Mogeinb cuctemsl OTCUETA, UIUTKOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTUK JIBUKCHUS.

[IpeoOpazoBanue IBUKEHUN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tenna, OpoeHHOro Mol YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaCHHUS.

Hamnpagiienue ckopocT Ipy ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydenne HepaBHOMEPHOIO IBUKEHUS C LEJIBIO ONPENEIIEHUS] MTHOBEHHONU CKOPOCTH.

HccnenoBanne  COOTHOLIEHHsS ~ MEXAY  INyTAMHM, TNPOWJACHHBIMM  TEJIOM 34
IIOCJIEAOBATEIbHBIE PABHBIE IIPOMEXYTKM BPEMEHH IPU PABHOYCKOPEHHOM JBMKEHHM C
Ha4yaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue nBMKEHHUS MIAPUKA B BA3KOHN KUAKOCTH.

N3ydenue nquxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. Jlunamuxa

IIpuauun otHocurensHOCcTH ['amunes. Ilepseit 3akoH HproToHa. MHepruanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepnioduuuu cwi. Btopoi 3akoH Hprotona s
MaTepuaabHOU TOUKH. Tperun 3akoH HproTOHA 111 MaTepUaibHbIX TOYEK.



3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMHuueckas CKOpOCTb.

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

Tpenne. Buapl Tpenus (1Mokos, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cwia TpeHHS CKOJBXKEHMST U cwia TpeHus mnokos. Koadpduument tpenus. Cuna
CONPOTHUBJICHUS MPU JBUKECHUU Teja B KUIAKOCTU UIIU Ta3e.

[TocTymarenbHOE U BpalaTeabHOE ABMKCHIE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CuIIbl OTHOCUTENIBHO OCH BpamieHud. [limedo cuibl. YcnoBus paBHOBECHUS
TBEPJOIO TeA.

TexHuyeckre yCTpONCTBAa M TMPAKTUYECKOE MPUMEHEHUE: IMOJUIUIHUKU, JABUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHE Macc B3aUMO/IEHCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CioxeHune CuiL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMalluu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NoAbEME U MAJCHUM.

CpaBHEHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3yuenue aBuxKeHUs1 OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PESUHOBOM
oOpasiie, oT ux aedopMarium.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TEJA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3axonvl coxpanenus 6 mexaHuxe

Nmnynbec maTepuaibHON TOUKHU (TeNa), CHCTEMbl MaTEPUATbHBIX TOUEK. IMITyIbC CHITBI
Y U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUS UMITyJIbca. PeakTHBHOE JIBUKEHUE.

Pabota cuiibl. MOIIHOCTH CUITBL.

Kunernueckasi sHeprusi MarepuaibHoil Touku. Teopema 00 M3MEHEHUU KUHETUYECKOU
SHEPIUMu.

[TorennmanbHast sHeprus. [loTeHuumanbHas 5>Heprusi ynpyro JaedopMUpPOBaHHOU
npykuHsbl. [loTeH1ManbHas YHEPTUs Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHble U HEMOTEHIMANbHBIE CHIIbI. CBSI3b PabOThl HEMOTEHIIMAIBHBIX CHJI C
U3MEHEHHEM MEXaHWYECKOW JHEPTUM CHUCTEMBI TeJ. 3aKOH COXPAaHEHUS MEXaHMYECKOMN
DHEPIUMu.

VYupyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue yCcTpoucTBa U NPAKTUYECKOE TPUMEHEHUE: BOJIOMET, KONEP, IPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwl

N3ydenune abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.



UccnenoBanue cBa3u pabOThl CHIIBI ¢ U3MEHEHHMEM MEXAaHWYECKOM SHEpPruu Tejla Ha
IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazoen 3. Monexynapnas gpusuxa u mepmoouHamuxa

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM U HUX  ONBITHOE
obocHoBanue. bpoynosckoe asuxenue. Jnddysus. Xapakrep 1BUKEHUS U B3aUMOICHCTBUS
yacTull BeulecTBa. MoJiean CTPOEHUsl Ta30B, KUJIKOCTEH M TBEPABIX TEN U OOBSICHEHHE
CBOMCTB BELIECTBA HAa OCHOBE 3TUX Mozenerd. Macca u pasmepsl moisekyi. KosmuecTBo
BeniecTBa. [locrosHHas ABorajipo.

TerutoBoe paBHoBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogens naeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYISAPHO-KMHETHUYECKON TEOPHUU
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHEe KMHETHMYECKOW 3HEepruu
TEIUIOBOro JBWKeHUs 4actul rasza. l[llkama temmeparyp KensBuna. ['a30BbIe 3aKOHBI.
Ypasuenne Menaeneepa—Kianenpona. 3akon JanbToHa. M3omnporeccsl B HAEaIbHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. ['paduueckoe MpeacTaBlIeHUE H30MPOLIECCOB:
M30TepMa, U30xopa, uzodapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME AMCKPETHOE CTPOEHHUE BeIlecTBa, (ororpapuu MOJIEKYJ
OPTraHUYECKUX COCAUHEHUN.

OnbIThl 10 AU PY3UH KUAKOCTEN U Ta30B.

Mojienb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita lTepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICHCTBUS.

Mogens, HITFoCTpUpyoIas Npupoay JABICHUS Ia3a Ha CTEHKU COCYIa.

OMnBITHI, WIUTIOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UI€AIBHOTO Ta3a, H30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopsvie pabomul

OmnpenenieHre Macchl BO3/yXa B KIIACCHOM KOMHAT€ Ha OCHOBE HM3MEpEHUN 00bEMa
KOMHATBI, JABJICHHUS U TEMIIEPATYPhI BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS pa3pekKEHHOI0 rasa.

Tema 2. OcHo8bl mepmMoOOUHAMUKU

TepmoanHaMuueckasi cucremMa. BHyTpeHHSI SHEPrusi TEPMOJAMHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MmeHeHus. KommuectBo TeruioTel U pabora. BHyTpeHHsisi sHeprus
OJIHOATOMHOTO HJIEAJIbHOTO Ta3za. Bujabl Temionepenadn: TEIJIONPOBOIHOCThb, KOHBEKIIMS,
U3JIlyyeHue. Y IeabHas TeIIOEMKOCTh BellecTBa. KOIMYeCcTBO TEMIOTHI PU TEIUIONEpEaAye.

[Tonsitue 06 agmaGatHoM mpouecce. IlepBriil 3akoH TepmomuHamuku. llpuMenenue
MEepPBOro 3aKOHA TEPMOAMHAMUKH K M3ompoleccaM. ['paduueckas uHTeprnpeTanus padoThl
rasa.

Bropoii 3akon TepmoauHaMuku. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIE.

Tennossie MamuHsbl. [IpuHIMIBL AeiicTBUS TeTOBRIX MaiuH. [IpeoOpa3oBaHus sHEpTUH
B TEIUTIOBBIX MamuHax. Koadduument noneznoro aeiictBus teriooi Mamubl. Lukn KapHo
1 ero K03 PUIIMEHT MOJIE3HOr0 JEHCTBUS. DKOJIOTHUYECKUE MPOOIeMbl TEMI0IHEPTETUKHY.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUWE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu



M3MeHeHrne BHYTpEHHEH 3HEPIMM Tela MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKU M3
OyTBUIKU IO/ JEHCTBUEM CHKATOTO BO3AyXa, HarpeBaHUe 3(upa B JIATYHHOU TpyOKe IMyTEM
TpeHust (BUACOIEMOHCTpALIHS).

M3MeHeHne BHyTpEHHEN 3HEpTun (TeMIlepaTyphl) Tella IIpy TEIUIoNepeaaye.

OmnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3IyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenun mnapoBoil TypOMHBI, [BHUraTelis BHYTPEHHEIO CropaHusi, pPEaKTUBHOTO
JBUTATETIS.

Yuenuueckuui sxcnepumenm, n1abopamopHuie pabomoi

N3mepenne yaenpHoN TEIII0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus éeuwjecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHAeHcauus. HWcmapenne wu kuneHue. AOCOIOTHas W
OTHOCUTEJIbHAS  BJQXKHOCTh  BO3AyXxa. HacelmeHHbli  map.  YaenpHas — TeruioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbI KUTIEHUS OT JABJICHUS.

TBépnoe Ttemo. Kpucramivueckue u aMopdHble Tena. AHU30TPOINHUS CBOICTB
kpuctauioB. Kuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpucTajuM3anus. ¥ gesbHas TemioTa miasienus. Cyoaumanus.

VYpaBHeHuE TEMI0BOTO OajaHca.

TexHnuecKkue yCTpONCTBA M NPAKTUYECKOE NMPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTHH IIOJIYYEHUsT COBPEMEHHBIX MAaTe€puajgoB, B TOM YHCIE
HAaHOMATEpPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIEHHBIX NIAPOB.

Kunenve npyu noHM>KEHHOM JJaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

Habnronenue HarpeBaHust U IJIaBJIEHUSI KPUCTAJUIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

N3mepeHrie 0THOCUTENIbHON BJIAXKHOCTH BO3/1yXa.

Pa3zoen 4. dnexmpoounamuxa

Tema 1. Dnekmpocmamuxa

OneKkTpu3anms Ted. OJNEKTPpUYECKUud 3apsan. JIBa BuAa SIEKTPUYECKHUX 3apsiOB.
[IpoBOOHUKH, TUAIEKTPUKHU U IMOTYIPOBOJIHUKN. 3AKOH COXPAHEHHUS AJIEKTPUUECKOTO 3apsia.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TodeuHbll  3IEKTPUYECKUN  3apsij.
Onektpuueckoe nosie. Hanpsox€HHOCTh 3iiekTpudeckoro mons. [IpuHOuMn cyneprno3unun
ANEKTPUYECKUX NoJiel. JInHUKM HanpsHKEHHOCTHU ANEKTPUYECKOTO TOJIS.

PaGora cun »snekrpocrarnueckoro mnoisig. IloreHuman. Pa3HOCTh MOTEHIMANOB.
[IpoBOIHMKM ¥  JHURJIEKTPUKKA B  BJIEKTPOCTATUYECKOM  Tmoje. Judnexkrpudeckas
MPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHzieHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJIEHCaTopa. JHEprus
3apsKEHHOTO KOHJIEHCATOopa.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOIL, JIEKTPOMETD,
AIEKTPOCTATUYECKAS 3AIUTA, 3236 MIICHHUE AJIEKTPOIPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
arrapar, CTpyHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y NMPUHIMUII IEUCTBUSA 3JIEKTPOMETPA.

BzaumopaencTBre Ha3IEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TE.

IIpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IUIOCKOIO KOHJEHCAaTopa OT IUIOMAAd IUIACTHH,
PACCTOSHUS MEXIYy HUMU U JUAIEKTPUUECKOU IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuui sxcnepumenm, 1abopamopHulie pabomoi

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannvii snekmpudeckuti mok. Toxu 6 pasnuuHulx cpeoax

DIIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUYECKOTO TOKA. MICTOUYHMKH TOKA.
Cuia toka. [TocTosiHHBIN TOK.

Hanpsikenue. 3akon OMa 114 ydacTKa LEu.

DIIEKTPUYECKOE CONPOTHUBJIEHUE. VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TAPAIEIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOHUKOB.

PabGora anextpuyeckoro toka. 3akoH JDxoymns—JIeHna. MOIIHOCTh 3JIEKTPUYECKOTO
TOKa.

DJIIEKTPOJIBUKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) AeKTpuueckoit nemnu. KopoTrkoe 3aMbikaHue.

ONeKTpoHHasT NPOBOAUMOCTH TBEPIBIX METAUIOB. 3aBUCUMOCTH COIPOTHBIICHUS
METaJUIOB OT TeMneparypsl. CBEPXIIPOBOIUMOCTD.

DNEeKTpUYECKNUN TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBonHuku. CoOCTBEHHass M NpPUMECHAass MPOBOJUMOCTb MOJIYHIPOBOIHUKOB.
CaoiictBa p—n-nepexoja. [1omynpoBoJHUKOBBIE TPHOOPBI.

DJIEKTPUYECKHA TOK B PAcTBOpPax M pacIuIaBax JJIEKTPOJUTOB. DJIEKTPOJIUTHYECKAS
JIUCCOLIMALHNS. DIIEKTPOIIU3.

Onexktpuyeckuid TOK B ra3ax. CaMOCTOSTENbHBIA W HECAMOCTOSATEIBHBIN pa3psl.
Monnus. [1na3ma.

TexHuyeckre yCTpOMCTBA M IIPAKTHMYECKOE NPUMEHEHHE: aAMIEPMETP, BOJIBTMETD,
peocTar, HCTOYHUKH TOKa, JIJIEKTPOHArpeBaTENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JUOJ, TEPMUCTOPHI U (POTOPEZUCTOPHI,
MOJIYIIPOBOJHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKA U HATIPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBJIEHUSA HWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, ILIOIIAIH
NONEPEYHOr0 CEYEHUS U MaTeEpHaa.

CMmelaHHOEe COeIMHEHHE TPOBOIHUKOB.

IIpssmMoe n3mepenue 3IEeKTPOABMKYIEH Cuiibl. KOpOTKOE 3aMBbIKaHUE rajlbBAHUYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psaa ¥ IpOBOAMMOCTD BO3/1yXa.

OIHOCTOPOHHSIS TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomwi

N3ydeHune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne SIEKTpOABHMXKYIIEW CHJIBI HCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.



Hab6nronenue snexktponusa.

Meorxcnpeomemuule cesazu

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C y4ETOM
coJiepKaTeNIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

MexnpenMeTHbIe TOHSTHS, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO TO3HAHUS:
SBJICHHE, Hay4YHbIA (DakT, Tumoresa, Gpu3nyeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICTMPOBAHUE, MO/JIEh, U3MEPEHUE.

MareMatvka: pelieHne CHUCTEMbl YpaBHEHMM, JuHeWHas (QyHKIus, mapadona,
runepOona, ux rpaduku W CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIIMHU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUUIECKOE TOXKICCTBO, BEKTOPHI M UX IIPOCKITUHU Ha
OCH KOOPJHWHAT, CJI0’)KCHHUE BEKTOPOB.

buonorus: MexaHnueckoe JBMKEHUE B )KUBOU mipupoie, Auddysus, ocMoc, TermI000MeH
’KUBBIX OPTaHU3MOB (BH/IBI TETUIONIEPEIAUH, TETUIOBOE PABHOBECHE), AIICKTPUICCKUE SIBJICHUS
B JKMBOW MPUPO/IE.

XWUMHUS: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJICKYJI, MOJIb BEIIIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeN, JKUAKOCTEH W Ta30B, JJICKTPUYCCKUE
CBOMCTBA METAJUIOB, MJICKTPOJIUTHIECKAS JUCCOIMAIINS, TajIbBaHUKA.

['eorpadusi: BIaxxHOCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

TexHnomnorus: mpeodpa3zoBaHre ABMKEHHUH ¢ MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHUKE, MOAIIUITHUKHU, UCTIOJIb30BAaHUE 3aKOHA COXPAHECHUS UMITYJIbCAa B TEXHUKE (paKeTa,
BOJOMET M Jpyrue), JBUrateilb BHYTPEHHETO CropaHus, mapoBas TypOuHA, OBITOBOM
XOJIOIUJIBHUK, KOHJUIIMOHEDP, TEXHOJOTUU TMOJYyYEHUS COBPEMEHHBIX MaTEpUalioB, B TOM
YHCJIC HAHOMATEePUAIOB, W HAHOTEXHOJOTHH, JJICKTPOCTATHYECCKAas 3allluTa, 3a3eMJICHUE
AIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIA TIPUHTEP, OJIEKTPOHATPEBATEIbHBIC MPHOOPHI,
AIEKTPOOCBETUTEILHBIC PUOOPHI, TaThbBAHHUKA.

11 KJIIACC

Pa3zoen 4. dnexmpoounamuxa

Tema 3. Macnumnoe none. neKmpomacHUMHASL UHOYKYUSL

[TocTrosiHHBIE MarHuThl. B3auMoAEiCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE IMOJE.
Bekrop MarnutHOM wuWHAYKOMU. [IpyuHOMII Cyneprno3uiuyd MAarHUTHBIX nojed. JlnHuun
MAarHuTHOW MHAYKIUU. KapThHa JTMHUI MarHUTHOM MHIYKIMH MOJISI IOCTOSHHBIX MArHUTOB.

MarnutHO€ 1oje NpoBOJHUKA ¢ TOKOM. KapTuHa nuHWN MHAYKIMA MArHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MTPOBOJAHUKA M 3aMKHYTOI'O KOJBLEBOTO TPOBOJHUKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBue NpOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ MoOaynb W HampaBjieHue. J[BUKeHUE 3apsHyKEHHOW YacTHIbl B
OJTHOPOJHOM MarHuTHOM mose. Pabota cuiel Jlopenia.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. lIOTOK BEKTOpa MArHUTHOM WHIYKLUU.
DNEeKTPOABMKYILAS CUJIa HHIYKIHH. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe anekTpuyeckoe moiie. DIEKTPOABMKYIIAs CHIIA UHAYKUHWH B IPOBOJHUKE,
JNBHKYILEMCS IOCTYIIATEIBHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

IIpasuiio Jlenua.

NHnyKTUBHOCTG. SIBNIEHNE CAMOMHAYKIHUH. DIEKTPOABUKYIIAS CUIa CAMOMHIYKIIVH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.



DIEeKTpOMarHuTHOE IOJIE.

TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, JJIEKTPOABUIATEIb, YCKOPUTEIN AIEMEHTAPHBIX YacTUL, WHIYKIMOHHAs
eyYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MArHUTHBIM TOJIEM.

JIMHUY MHAYKIMY MarHATHOTO TOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

HevictBrue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMArHUTHON UHAYKIINH.

IIpasuio Jlenua.

3aBHUCUMOCTB JIEKTPOJABUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHNS MATHUTHOTO
ITOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuu skcnepumenm, rabopamopnvie pabomoi

N3ydenre MarHuTHOTO I10JIS KaTYIIKH C TOKOM.

Hccenenoanye neMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW WHTYKIIHH.

Pazoen 5. Konebanus u 6onnwi

Tema 1. Mexanuueckue u 21eKkmpomacHumHble KOaeOaHUsl

KonebarenbHast cuctema. CBOOOIHBIE MeXaHMUeCKUe KoJieOaHus. ['apmoHuYeckue
koneOanus. Ilepuon, wactora, ammuutyna u ¢asza koneOaHuid. [IpyXMHHBIA MasTHUK.
MareMaTtnyeckuii MassiTHUK. Y paBHEHHE TapMOHUYECKUX KosieOaHuid. [IpeBpaiienue snepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii koHTYp. CBOOOMHBIE 3JEKTPOMATHUTHBIE KOJEOAHUS B HACATHHOM
KOJICOATETbHOM KOHTYpEe. AHAJIOTUS MEXIYy MEXAaHUYECKUMH U DJIEKTPOMAarHUTHBIMU
konebanusimu. @opmyina ToMcoHa. 3aKOH COXpaHEHUs YHEPTUHU B UEATBbHOM KOJie0aTeTbHOM
KOHTYPE.

[Ipeacrasienue o 3aTyxaronux kojiedaHusax. BelHyKI€eHHbIE MEXaHUYECKHUE KOJIeOaHusl.
Pe3onanc. BeiHyXkI€HHBIE 3JI€KTPOMArHUTHBIE KOJIEOaHMUs.

ITepemennsiit Tok. CHHYCOMAAIBHBIN EPEMEHHBIN TOK. MOIIIHOCTh EPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpancpopmarop. [IponsBoacTBO, nepegadya U MOTpeOIECHUE DIEKTPUUECKON HIHEPTHUU.
DKOJIOTUYECKUE PHUCKU TMPU MPOU3BOJCTBE 3IEKTposHepruu. KynbTypa HCHOJIB30BaHMS
AIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HMU.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKUM 3BOHOK,
TEHEPATOpP MEPEMEHHOT0 TOKA, JINHUHU SJIEKTpOnepeaay.

Jlemoncmpayuu

UccnenoBanne  mapamMeTpoB  KoOJIeOATEIbHOM  CHUCTEMBI  (MPYXKUHHBIA WA
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

Habmronenue pezoHanca.

CB0OOAHbBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.



OcuumiorpaMMbl  (3aBUCMMOCTH  CUJIBI  TOKAa M HaNpsDKEHUsT OT BPEMEHHU) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onaHc npu nocie10BaTeNbHOM COEAUHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mopens TMHUY JIEKTPOIEPENAYH.

Yyenuueckuui sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJIEOaHHM Ipy3a Ha HUTH OT JUIMHBI HUTH
Y Macchl rpysa.

HccnepoBanue NEpEeMEHHONO TOKAa B ILENM M3 IOCIEAOBATEIBHO COEOUHEHHBIX
KOH/IEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 21eKmpomMacHumHvle 80JHbl

Mexanuueckue  BOJIHBI,  ycloBusi — pacnpoctpanenus.  Ilepuon.  Ckopoctb
pacnpocTpaHeHusl U JjiMHa BoJHbL. [lonepeunsie u mpoosibHbIE BOJIHBL. MHTEpdepenuus u
I pakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUSI U3JYyUYEHHUS AJIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTauusa BekTopoB E, B, V B anektpoMarautHOi BosnHe. CBOWCTBA 3JEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HHE, MpesloMIIeHue, mojspuszanus, audpaxuus, uareppepenuns. CKopocTb
ANIEKTPOMATrHUTHBIX BOJIH.

[IIkana 3IeKTPOMArHUTHBIX BOJIH. IIpuMEHEHNE 3EKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIMITBI paguOCBA3H U TeNEBUIEeHUA. Paqnonokamnus.

DIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEN CPEIbI.

TexHruecKkue yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas JUAarHOCTHKAa B TEXHUKE U MEJIULUHE, paiap, paaguoNpuEMHHK, TEJIEBU30P,
aHTeHHa, Tenedon, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE MONEPEYHBIX U MPOAOJIbHBIX BOJIH.

Konebmomeecs Tesio Kak HICTOYHUK 3BYKa.

HaGnronenue orpaxeHus: U IpeioMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGntonenue cBsI3M T'pOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYAOW U YacCTOTOU
KOJIeOaHMIA.

HccnenoBanne CBOMCTB 3JIEGKTPOMAarHUTHBIX BOJIH:  OTPA)XXEHUE, MPEIOMIIEHUE,
noJiipu3anus, 1upakius, tHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonmHEHOE pacpoOCTpaHEHUE CBETA B OJHOPOIHOU
cpene. Jlyu cBera. ToueuHbl HICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHUsi cBeta. [locTpoeHue n300pa’keHUil B IIOCKOM
3epKale.

[Ipenomnenne cBeTa. 3aKOHBI MpeNOMJICHUS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npenomiieHus. 1loHOe BHyTpeHHee oTpakeHHe. lIpenenbHblii yroj moJgHOr0 BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceera. CinoxHbIi coctaB Oenoro cBeta. L{ser.



Cobuparone ¥ pacceuBaronie JMH3bl. ToHKasg nuH3a. POKYCHOE pacCTOSHUE U
onTHYecKass cwia TOHKOM JuH3bL. [locTpoeHue wu300pakeHHd B COOMpAOIIMX U
paccenBaromux JuH3ax. Dopmysa TOHKOU JIMH3BI. Y BEJUYECHUE, TaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. MaTepdepennus cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBUS
HaOMIOACHUS MAaKCUMyMOB W MHHHUMYMOB B HHTEp(PEPEHIIMOHHON KapTUHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hubpakuus cBera. JudpakmuonHas pemerka. YclioBue HAONIOACHHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJIEHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tossapu3zanus ceera.

TexHuyeckre yCcTpOMCTBAa M IMpaKTUYECKOE MPUMEHEHUE: OYKH, Jymna, Qortoammapar,
MIPOEKIIMOHHBIM amnmapar, MHKPOCKOII, TEJeCKON, BOJOKOHHAs ONTHKA, JU(pPaKIMOHHAS
pEIIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCTpaHEeHHUE, OTpaKEHHE U MpenomiieHue cBeta. OnTuyeckue
MPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mozesnb CBETOBOIA.

WccnenoBanue CBOMCTB N300payKEHUH B JIMH3AX.

Mogenu MUKpOocKoma, TeJIECKOIa.

Habmronenune natepdepeHInu cBera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tonydenune cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekTpa ¢ MOMOUIbI0 JU(PAKLIUOHHON PEIIETKH.

HaOmronenue nonsipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne nokazaTtens NpeOMIICHHS CTEKIA.

HccnenoBanne cBOWCTB N300paXeHH B TUH3AX.

Hab6nronenue nucnepcuu cBera.

Pazoen 6. Ocnoswl cneyuanvHoti meopuu OMHOCUMETbHOCTU

['panu1bl MPUMEHUMOCTH KJIACCUYECKON MeXaHuKH. [locTynatel cienuaibHON TEOpUH
OTHOCUTEJIbHOCTU: HWHBAPUAHTHOCTh MOJYJSl CKOPOCTHM CBE€Ta B BaKyyMme, MPUHIIMUI
OTHOCHUTEIBHOCTH OHUHIIITESHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAIICHUE JJIMHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ SHEPTUEN U UMITYILCOM PEJISITABUCTCKON YaCTHUIIbI. DHEPTHUs MOKOS.

Pa3zoen 7. Keanmosas ¢uzuxa

Tema 1. Dnemenmul K6aHMOBOU ONMUKU

®oronsl. Popmyia [Inanka cBsi3u s3HEprun (OTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIbC
¢doToHa.

OtkpeiTue u wucciaeaoBanue Qorodrdpdexkra. Ombitei A. I'. CrosieTroBa. 3aKOHBI
dbotordpdexra. VYpaBHenue OuHmTeitHa s dorodddexra. «KpacHas rpaHHIaN
dboTorddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JICCTBHE CBETA.



TexHuueckue ycTpoWcTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTo3sIeMeHT, (HOTONATUHK,
CoOJIHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®oT03(¢HeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.
UccnenoBanue 3akoHOB BHemHETo GotorddexTa.
Ceeroauon.
Conneunast Oarapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopma o paccessauto o -uacrtuil. [lnanerapHas
mozenb atoma. [loctynarel bopa. U3nyuenue u nornomieHue GoTOHOB MpH MEPEXojie aToma
C OIHOTO YPOBHS JHEpPruu Ha Apyroil. Bunabel cnekTpoB. CHEKTp ypOBHEW SHEPrUU aToma
BOJOPOJA.
BonnoBele cBoiicTBa yactull. Bonnsl ae bpoina. KopnycKyisipHO-BOTHOBOM Tyalivi3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YCHHE.
TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAJbHBIA aHaJU3
(cnexTpockor), 1a3ep, KBAaHTOBbII KOMIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenne JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue muHeyaThIX CIIEKTPOB U3ITyUYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomwi
Habmronenune nuHe9aToro CriekTpa.
Tema 3. AmomHoe s0po
OKCIIEpUMEHTBI,  JOKa3bIBAIOIIHE  CJIOXKHOCTh  CTpoeHus  sapa.  OTKpwITHE
pagnoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa paJlOaKTUBHOTO
usnyuenusi. CoiicTBa anb(da-, O6era-, raMMma-u3nydeHus. BnusHue paanoakTUBHOCTH Ha
KVBBIE OPTAHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykinonHas monens siapa IelizeHOepra—lBaHEHKO.
3apsa sapa. MaccoBoe unciio siapa. M3oronsl.
Anbda-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-usnydenue. 3akoH
PaaMOaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. JlegekT Macchl siapa.
Anepnsbie peakuuu. [lenenue u cuHTe3 sAaep.
Anepnwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W MEPCHEKTUBBI SASPHOMN
DHEPreTUKHU. JKOJOTHUYECKUE ACTIEKTHI IAEPHON IHEPTETUKH.
DOneMeHTapHble YaCTULBL. OTKPBITUE O3UTPOHA.
MeToap1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.
OyHaaMeHTalbHbIE B3aUMOeHCTBUSA. EqMHCTBO (hr3nueckoil KapTUHBI MHpA.
TexHnyeckue yCTpouCTBa U MPAKTUYECKOE IPUMEHEHUE: TO3UMETP, Kamepa BuiibcoHa,
AJIEpPHBIN peakTop, aTOMHast boMoa.
Jlemoncmpayuu
CUY€TUrK MOHUBHUPYIOIIHNX YACTHII.
VYyeHnueckuit SKCIIepUMEHT, J1abOpaTOpHbIE PAOOTHI
HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pazoen 8. dnemenmor acmponomuu u acmpogusuxu



Ortanbl pa3BUTHS acTpoHOMHH. lIpukiiamHOo€ W MHPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMMH.

Bup 38é3nH0r0 HeOa. Co3Be3us, IpKUe 3BE3/IbI, IUIAHETHI, UX BUJIUMOE JIBH)KEHUE.

ConHeuHas cucrema.

Connne. ConHeuyHass akTUBHOCTh. Mcrounuk sHepruu CosiHOA W 3BE31. 3BE3ABI, MX
OCHOBHBIE XapaKTepUCTHUKHU. [[narpaMma «CIEKTpajdbHBIA KJIACC — CBETUMOCTBY. 3BE3[IbI
[JIABHOM TOCJIEIOBATEIbBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» Ji 3BE3] TVIABHOM
MOCJeA0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHbBIE NPEACTaBICHUS O
MPOUCXOKICHUH U 3BoJIIoIMU COJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Mieunsiii IIyTs — Hama I"amaktuka. [Tomoxenue u aBwxkenue CoisiHna B [ManakTuke.
Tunel ranaktuk. Paguoramaktuku v kBazapsl. YEpHBIE IBIPHI B sipax rajlakTHK.

Bcenennas. Pacumimpenue Bceenennoil. 3akon Xa06ma. Pa3beranue ramaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnblie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus

HaOntonenuss HEBOOPYKEHHBIM  TJIA30M € HUCIOJIb30BaHUEM  KOMITBIOTEPHBIX
MPWIOKEHUN JUISI ONpPECNICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usd CEeBEpPHOro MOJIylIapus U IPKUE 3BE3/IBI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Mueunoro Ilytu.

Obobwarouee nosmopeHue

Ponb Qu3uky M acTpOHOMHMHM B 3KOHOMHYECKOW, TEXHOJOIMUYECKOH, COLMAIbHOM U
ATUYECKON cdepax MeATeTbHOCTH YeNOBEKa, pPoJib U MeCTO (U3UKU M ACTPOHOMHH B
COBPEMEHHOM HAy4YyHOM KapTUHE MHpa, POJb (PU3NYECKOW Teopur B (POPMUPOBAHUU
MpeCcTaBICHU 0 (PU3NUECKON KapTHUHE MHUpPA, MECTO (PU3NIECKON KapTHUHBI MUpPa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUNA O IPUPOJIE.

Meoicnpeomemmnule cés3u

N3ydyenune kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyliecTBiIsSeTCs C Y4ETOM
COJIEPKATENIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMM MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTUU.

MexnpeaMeTHbIE IMOHATHS, CBA3AHHBIC C U3YYCHUEM METOAOB HAy4YHOI'O I[O3HAHHUS:
ABJICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (pU3MYecKasi BEIMUYMHA, 3aKOH, T€OpHUs, HAOJIIOJEHUE,
DKCIIEPUMEHT, MOAECIUPOBAHUE, MOJCIIb, U3MEPEHHUE.

MatemaTuka: peleHue CUCTEMbl YPABHEHUN, TPUTOHOMETPUUECKHE (PYHKIMH: CHHYC,
KOCUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U UX
MPOEKIIMU HA OCH KOOPJIUHAT, CII0’KEHHE BEKTOPOB, MPOMU3BOAHbBIC AIEMEHTAPHBIX (QYHKIHH,
MpU3HAKU 0100 TPEYTOJIBHUKOB, OIPEIEIICHNE TUIOIIAU TUIOCKUX PUryp u oobéma te.

buonorus: snexkTpuueckue sSBICHUS B )KMBOWU MPHUPOJE, KoieOaTelbHbIE BUKEHUS B
KUBOU IIPUPOJE, ONTHUYECKHUE SBJICHUS B KUBOM NPUPOJE, NEUCTBUE pPaavalliyd Ha >KUBBIE
OpraHU3MBI.

XHUMUA: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPIABIX TeEI,
MEXaHU3Mbl 00pa30BaHMS KPUCTALTUYECKON pEeIIETKH, CIIEKTPaIbHbIN aHAIN3.

['eorpadusi: MarHUTHBIE TTOTFOCA 3€MITH, 3aJIE)KU MAarHUTHBIX Py, POTOChEMKA 3eMHOM
IIOBEPXHOCTH, IIPEICKA3aHNUE 3EMIIETPSICEHUM.



TexHonorus: JUHUKA  DJEKTpolepenady,  TEeHepatop  INEPEMEHHOro  TOKa,
ANEKTPOABUTATENb, WHIYKIIMOHHAS I1€4Yb, pajap, PaJUONpPUEMHHUK, TEJIECBU30D, AHTEHHA,
tenedon, CBU-nieusb, mpOEKIIMOHHBIN alllapat, BOJOKOHHAsI ONTUKA, COJTHEUHAs OaTapest



IInanupyemvle pezyiomamsl 0C8OEHUST NPOSPAMMbL NO uU3UKE HA YPOBHE CPEOHe20
0bwe2o 0bpazoeamnus

OcBoenne yueOHOTO npenmeTa «DU3MKa» Ha YPOBHE CPEIHEro oO0IIero oopa3oBaHUs
(6a30BBIA  YPOBEHB) OJDKHO OOECIEYUTh JOCTWIKEHHE CICAYIOMUX JIMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

Jluunocmuwle pezyiomamoi

JInaHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOTOo npeameTa «Pu3nka» JTOJKHBI OTPakaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOydYarommxcsi PyKOBOJCTBOBATHCS  CHOPMHUPOBAHHOMN
BHYTPEHHEW IO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAlMK, MO3UTUBHBIX
BHYTPEHHUX YOEXKJCHHI, COOTBETCTBYIOLIMX TPAJAULMOHHBIM LEHHOCTSIM POCCHIICKOTO
0O011eCTBa, PAaCIIUPEHUE KUZHEHHOTO ONBITA U ONBITA JEATEILHOCTH B IIPOLIECCE PeaTU3aluu
OCHOBHBIX HaIpPaBJICHUI BOCIIUTATEIBHOMN IESITEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’k1aHCKOTO BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKONM TMO3MIMU OOYy4YaIOMIErocsi KakK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHAa POCCUICKOTO OOLIECTBA;

NPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAaX I'Pa)JIaHCKOro OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABIIEHUHU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJIEWCTBOBATh C COLMAJIBHBIMM HMHCTHUTYTaMHU B COOTBETCTBHUM C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) MaTpuOTHYECKOTO BOCIIUTAHMSL:

c(hOpMHUPOBAHHOCTH POCCUNCKON TPAXKIAHCKON UICHTUIHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTUKEHUSM POCCUUCKHUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLICHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHbBIE PELICHUS], OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIECHHOCTH, B TOM YHCJIE B I€ITEILHOCTU YUEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyLIEro;

4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKJIKOYas OSCTETUKY HAy4YHOTO TBOPUYECTBA,
OpUCYyIIETo (pU3NIECKON HaYKE;

5) TpyZ1OBOTrO BOCHUTAHUS:

UHTEpEC K pa3iuyHbiM cdepaM NpodecCHOHATBHON NEATENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKOHW W TEXHUKOW, yYMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oymymiei
npodeccuu U peann3oBbIBATh COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHMIO B 00JacTH (PU3UKU Ha
NPOTSKEHUN BCEU KU3HU;

6) KOJIOTUYECKOTO BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh 3KOJIOTMYECKOM KYJIbTYpbI, OCO3HAHUE TIJI00aIbHOTO XapakTepa
AKOJIOTUYECKUX TIPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBICHUE JICUCTBUM B OKPYXKAIOLIEH CpEle Ha OCHOBE 3HAHUSA
L[eJIEW YCTOMYUBOIO pa3BUTHS YEJIOBEYECTBA,



paclIMpeHre OMbITa JACATEILHOCTH DKOJOTMYECKOM HAIpaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAaHUH 110 (U3UKE;

7) IGHHOCTH HAYYHOTO TO3HAHMS:

C()OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUs (HPU3NUECKOIN HAYKU;

OCO3HaHUE [IEHHOCTU HayYHOH 1eATeIbHOCTH, TOTOBHOCTb B IpoIiecce U3yUeHUs (PU3UKH
OCYIIECTBIISITH MPOEKTHYIO U UCCIIEA0BATENBCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYTIIIE.

Memanpeomemmuvie pe3yromamul

[To3HaBaTeNbHBIC YHUBEPCAIBbHBIC yUCOHBIC TCHCTBHS

ba3oBrle Jornueckue aercTBU:

CaMOCTOSATEIILHO (POPMYIMPOBATh M aKTYaJU3UPOBATH MPOOJIEMY, pacCMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIATH TSN ISATSILHOCTH, 3a1aBaTh TapaMETPhl M KPUTEPUH UX JTOCTHIKEHUS;

BBISBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBACMBIX (PU3HUECKHUX
SBJICHUSIX;

pazpabaThiBaTh TIUIAaH pEHICHUS NpoOJiieMbl C€ Yy4€TOM aHaldu3a HWMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISM,
OIICHUBATh PUCKHU MOCIIECTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PA0OTy B YCJIOBHUSIX PEAIbHOr0, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHUBHOE MBINIICHNE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

bazoBeie nccienoBaTebCKUE ACHCTBUS:

BIIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHITHSIMHU U METOJaMH (PU3HICCKOU
HAyKU;

BJIAJICTh HABBIKAMH Y4EOHO-UCCIEA0BATEIILCKON M IPOSKTHON JIEATETLHOCTH B 00J1acTH
(GU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHHUS
3a/1a4 (U3UYECKOTO COJICP KAHMS, IPUMEHEHHUIO PA3JIMUYHbIX METOJIOB TIO3HAHUS;

BJIQJICTh BUJAMH JIEATEILHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS, €ro MHTEPHpPETalUH,
npeo0pa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CUTYyalUsiX, B TOM YHUCIE IPHU
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3U U aKTyallU3UpPOBATh 3ajJlayy, BbIJBUTaTh
runore3y e€ pelieHusi, HaXOAWTh ApTYMEHTHI ISl JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHUI,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJI€ pEHICHUS 3aJa4d Pe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHECHNUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIIbHON JCATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO0 (PUHUKE B IPAKTUUYECKYIO 00JIACTh KUZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTrHHAILHBIC TOAXObI U PEIICHHUSI,

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE ATbTePHATUBHBIE PEIICHUS.

Pabora ¢ nundopmariuei:



BJIJIETh HABBIKAMH TOJTyYCeHUs HHPOPMAITUU (PU3UIECKOTO COJIEPIKAHUS U3 HICTOYHHKOB
pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh IIOWCK, aHalW3, CHUCTEMATHU3AIMIO W
WHTEPIIPETAINIO HHPOPMAIINH Pa3IUYHbIX BUIOB U (POPM MpeaCTaBICHUS;

OIICHMBAThH JOCTOBEPHOCTH HHPOPMAIIHH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHHA B
pEIICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3a7ad C COOJIOJCHUEM
TpeOOBaHMI YPrOHOMHKH, TEXHUKH O€30TTaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHMS, TPABOBBIX
Y OTUYECKUX HOPM, HOPM HH(OPMAIITMOHHON O€30MaCHOCTH;

CO371aBaTh TEKCThl (DU3UYECKOTO COJCpKAHUS B Pa3IMUHBIX ¢dopmaTax C ydETOM
Ha3HaueHUsT WHPOPMAINMK ¢ IIEJICBOM ayJIuTOpUM, BHIOMpas ONTHUMAIBHYIO GopMy
MIPEICTABICHHS ¥ BU3YaTU3allNH.

KoMMyHUKaTHBHBIE YHUBEpPCAIbHbIE YUEOHbIE JEHCTBUA:

OCYLIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU U BO BHE-YPOUHOMU AESATEIbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYAlMA U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIOJIB30BAHUEM S3BIKOBBIX
CpPEJICTB;

MOHMMATb U UCTOJIb30BaTh MPEUMYIECTBA KOMaHAHON U UHIUBUIYaJIbHOU paOOTHI;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JNEHCTBHUI ¢ y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEM Ka)J0r0 YieHa KOJJIEKTHBA,

IIPUHUMATh LEIM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATH U KOOPIWHHUPOBATH
NEUCTBUA MO €€ JOCTHUIKEHUIO: COCTAaBJIAThH IUIAH JACHCTBUM, PACHpPENCIATh POJIU C yYETOM
MHEHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaTbl COBMECTHOM pabOThI;

OLICHMBATh KAYECTBO CBOETO BKJIa/1a M KaXKJI0I0 YYaCTHUKA KOMaHbl B OOIINI pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBbIE MPOEKTHI, OLICHUBATh UAEH C MO3UIUU HOBU3HbBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYaLHSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, OBITH MHUIIMATUBHBIM.

PerynsrtuBHbie yHUBEpCaIbHbIE YUeOHbIE ICUCTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (PU3UKHU U
aCTPOHOMUHU, BBISBJISTH TPOOIEMbI, CTABUTH U (DOPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBIISATh IJIaH PELICHUS PACUETHBIX W KAYECTBEHHBIX 3a7ad, IUIAH
BBITIOJIHEHUS TPAKTUYECKOM paboThl € Y4YETOM HMEIOIIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANIOYTEHNN;

JaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pactMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peLIeHue;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO JPYAUIMA B 00JacTh (UBUKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIHBINA MHTEIIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATECIIBHOCTh, OIICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISIM;



BJIaJICTh HAaBBIKAMH TI03HABATENHFHOM pedlekcHd Kak OCO3HAHUS COBEPIIAEMBIX
JCHCTBHUIA U MBICITUTEIIBHBIX MTPOIIECCOB, UX PE3yJIbTATOB U OCHOBAHU;

MCIIOJIb30BaTh PUEMBI peIICKCHU ISl OLIEHKH CUTYyaIllH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 UX CHIDKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX MIPU aHAIU3E PE3yJIbTaTOB ACATEIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI APYTHX MIPHU aHAIU3E PE3yJIbTAaTOB JACSITEIBHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA ONTHOKH.

B mporecce mocTtrxkeHus: TMYHOCTHBIX PE3YIHTATOB OCBOEHUS MPOTPaMMBbI 1O (HU3UKE
JUISL YPOBHSL CpeaHEro oO0miero oOpa3oBaHus y OOYYalOIIUXCS COBEPIIEHCTBYETCS
AMOIIMOHANBHBIN HHTEJIEKT, IPENOoIarafoIuii chOpMUPOBAHHOCTH:

CaMOCO3HAHUs, BKIIOYAIOUIETO CIOCOOHOCTh TIOHMMAaTh CBOE HAMOILMOHAIBHOE
COCTOSTHME, BHJICTh HAIpPABIICHUS Pa3BUTHS COOCTBEHHON SMOIMOHANBHOW c]ephl, OBITH
YBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAaHMs,  BKJIIOYAIOIMIETO  CaMOKOHTPOJIb,  yMEHHE  TNPUHUMATH
OTBETCTBEHHOCTHh 3a CBOE IMOBEACHHME, CIIOCOOHOCTH aJaNTHPOBATHCA K SMOIIMOHAIHHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMJICHUE K OCTHXKCHHIO IEIH U YCIexy,
ONTUMH3M, HHUIIUATUBHOCTh, YMEHHUE IEUCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBaTh €r0 MpPHU OCYIIECTBICHUM OOIIEHUS, CIOCOOHOCTh K COUYYBCTBUIO U
COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTpAaUBATh OTHOIICHUS C
JIPYTUMU JTFOABMU, 32800 TUTHCS, POSIBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

IIpeomemnvie pezynomamol

K xoniy obydyenus B 10 xiacce mpeamMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE JOJKHBI
OTpaXkaTb C(HOPMHUPOBAHHOCTH Y O0YUAIOIINXCSI YMEHUI:

JE€MOHCTPUPOBATh Ha MpUMEpax poJib U MECTO (PU3UKU B GOPMUPOBAHUN COBPEMEHHOM
HAy4HO! KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
NEATEIBHOCTH JIHOJEH;

YUUTBIBaTh TPAHUIIBl IPUMEHEHMSI U3YUYEHHBIX (PU3MUECKUX MOJENEH: MaTepHhajbHas
TOYKA, MHEPLMAJIbHAs CUCTEMA OTCUYETA, A0COIIOTHO TBEPIOE TENO, UACAIBHBIN a3, MOJEIH
CTPOEHUS Ia30B, JKUJIKOCTEN U TBEPIBIX TEJI, TOUCYHBIM JIEKTPUYECKUAN 3apsi IPU PELICHUN
¢bu3nueckux 3aaay;

pacrno3HaBaTh (U3MYECKUE SIBICHHUA (MPOLECChl) U OOBSACHATH UX HA OCHOBE 3aKOHOB
MEXaHHUKHU, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHHMS BEIIECTBA U DJIEKTPOJWHAMUKM:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJMHEHHOE ABH)KEHUE, CBOOOJHOE MajeHue Ted,
JABMKEHHE TI0 OKpPY)KHOCTH, WHEpLHUs, B3auMojeucTBue ten, Auddysus, OpOyHOBCKOE
JABUKEHHE, CTPOCHHUE JKUIKOCTeH U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU
(oxnaxxJeHnn), TEIUIOBOE  pPAaBHOBECHE,  HWCIAPEHWE,  KOHJEHCALMs,  ILJIABJICHUE,
KpUCTAJUIM3alMs, KHUIICHUE, BIAXXHOCTh BO31yXa, IOBBINICHUE IABICHUS ra3a IPHU €ro
HarpeBaHUM B 3aKpPbITOM COCYJ€, CBS3b MEXKIy IlapaMeTpaMH COCTOSHMS Tra3a B
U30Ipoleccax, MEKTPU3aLus Tel, B3aUMOACHCTBUE 3apsI0B;

OMKCHIBATH MEXAHUUECKOE JIBHXKEHHE, UCTIONb3YS (PU3NYECKHE BEIMUMHBI: KOOPIUHATA,
IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUJla, UMITYJIbC TeJla, KWHETUYECKas



SHEprusi, MOTEHIMAIbHAS DHEPIUs, MEXaHW4YecKas paboTa, MEXaHWYECKass MOLIHOCTb; IpPU
ONHUCAaHUU TNPABWIBHO TPAKTOBaTb (PU3UYECKUI CMBICI HCIOJIb3YEMBIX BEIMYMH, HX
0003HAUEHHU W EOUHMIBI, HAXOAWTh (DOPMYJbI, CBSA3BIBAIOLIME AAHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTUMU BEIUYMHAMU;

ONKCHIBATh W3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHHS, HCIIOJb3YS
¢bu3znueckue BENIWYUHBL JABJICHUE Trasza, TeMmIepaTypa, CpelHss KUHETHYecKas SHeprus
Xa0THYECKOIO JIB)KEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSAS dHEprus, paboTa raza, Ko3h(GUIHEHT MOJIe3HOro JeHCTBUS TEIIOBOTO
JABUTATENS; TPU ONMMCAHUM MPABWIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJIb3YEMbIX
BEJIMYMUH, MX OOO3HAUEHUS M EAUHMIIBI, HAXOJUTh (POPMYJIbI, CBS3bIBAIOLINE JaHHYIO
(U3UYECKYIO BETUYHMHY C APYTUMU BEIUUYUHAM;

ONMKCHIBATh U3YUYEHHBIE JIEKTPUUYECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE SIBJICHUS
(mpouecchl), HCOB3Ys PU3NMUECKUE BETUUNHBIL: JIEKTPUUECKUM 3apsil, IEKTPUUIECKOE TOJIE,
HaIpsOKEHHOCTh TOJIS, MOTEHIMAN, PAa3HOCTh IMOTEHUMAJOB; NpPH OMNUCAHUMU TPABHIBHO
TPaKTOBaTh (PU3NYECKUI CMBICH MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAUEHUS U €IUHMIIBL
yKa3bpIBaTh (POPMYJIbI, CBS3bIBAIOLIME JIaHHYIO (DU3UYECKYIO0 BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3MUYECKUE MPOLIECCHl U SBJIEHUS, UCHONB3YS (PU3MUECKHE 3aKOHBI U
MIPUHIMIIBL: 3aKOH BCEMUPHOTro TArorenus, I, II u III 3axkonbl HproTOHA, 3aKOH COXpaHEeHUs
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHUS WMIIYJIbCA, NPUHLIMI CYNEPHO3ULUU CHII,
IIPUHLMII PABHOIIPAaBUS HMHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETUYECKYIO
TEOPHUIO0 CTPOEHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPENHEW KHHETHMYECKOW SHEPruu
TEIUIOBOTO  JIBIDKEHHS MOJIEKYJ C  aOCOJIOTHOM  TeMIeparypoi, TMepBblil  3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPaHEHHUs JJIEKTPUYECKOro 3apsna, 3akoH KyiioHa, mpu stom
pasnuyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanmIIBl, 00J1ACTH) TPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHUUIBI JEUCTBUS MAalIMH, NOPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3nuvaTh yCIOBUS UX O€30MACHOTO UCTIOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

BBITIOJHATh AKCIEPUMEHTHI TI0 HUCCIEIOBAHUIO (PHU3UYECKUX SBICHUN W TMPOLIECCOB C
UCIIOJb30BAaHUEM IMPSIMBIX M KOCBEHHBIX HW3MEpEHUil, npu d3ToM (OpMYJIMPOBATH
npobsieMy/3afayy M TUIOTE3Y Y4YeOHOro OKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
IpeJI0AKEHHOT0 000pyAOBaHNUS, IPOBOAUTH OMBIT U (POPMYIHUPOBATH BBIBOBL;

OCYIIECTBJISITh IPSIMBbIE U KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIUYMH, IPU 3TOM
BbIOMpaTh ONTUMAJIBHBIM CIIOCOO M3MEPEHUs U HCIIOJIb30BAaTh U3BECTHBIE METO/BI OLEHKU
MTOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMM BEJIMYMHAMHM C HCIOJIb30BAaHUEM
OpSIMBIX HU3MEpPEHUM, MPU STOM KOHCTPYUPOBATHh YCTAHOBKY, (DUKCHPOBATh PE3YJIbTATHI
MOJTy4E€HHOM 3aBUCUMOCTH (DU3HUECKUX BETUYHMH B BUJIE TaOJIHII ¥ TPA(UKOB, JI€JaTh BHIBOIBI
II0 pe3yJbTaTaM HCCIIEIOBAHUS;

co0nrofaTh mMpaBuiia O€30MacHOr0 TpyJa MpH MPOBEICHUH HCCIEIOBAaHUM B paMKax
y4eOHOr0 3KCHEPUMEHTA, YYEOHO-HCCIENOBATENBCKOW M IPOEKTHOM JAESATENBHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyA0BAHNUS;

pemath pacy€THBIC 3aJayd C SIBHO 3aJaHHOM (PU3WYECKOM MOJeNbl0, HCIOJIb3Ys
¢u3nueckue 3aKOHbl W MPUHLMIBI, HA OCHOBE aHajiu3a YCJIOBUS 3aJayd BbIOUPAThH
($U3HUECKYI0 MOJIENb, BBIACIATh PU3NYECKUE BEITMYMHBI U (OPMYJIbl, HEOOXOUMBIE NSl €€
peuieHusi, IPOBOIUTh PACUETHI M OLICHUBAThH PEATLHOCTH MOJIYYEHHOTO 3HaYEHUs (PU3HUECKOU
BEJIMYMHBIL;



pelmaTh KaueCTBEHHbIE 3aJ1a4M: BbICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LETIOUYKY
pPacCyXJIeHUH ¢ OMOPOM HAa U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBIICHUS;

UCIIOJIb30BaTh TMPU pEUICHUWH Y4YeOHBIX 3a/lad COBPEMEHHbIE HWH()OpPMAIMOHHbBIC
TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALMU U MPEICTABICHUS YUeOHOU 1
HAyYHO-TIOMYJISIPHOM MH(pOPMAIIUU, TIOJYYCHHOW W3 Pa3IMYHBIX UCTOYHUKOB, KPUTUUCCKU
aHAIM3UPOBATh MOTydyaeMyto HH(POpMAIIIO;

MIPUBOJAUTH IPUMEPHI BKJIa/1a POCCUNUCKHUX U 3apYOCKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, 00BSICHEHHE MPOIIECCOB OKPYKAIOMIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIH30BaTh TEOPETUYECKHME 3HAaHWA 10 (U3MKE B TOBCEIHEBHOM KU3HU JJIA
obecrieueHns 0€30MaCHOCTH TP OOpAIIEHUH ¢ MPUOOPaMH M TEXHUYECKUMH YCTPOMCTBAMU,
JUTSL COXPAaHEHHUSI 3/I0POBBS U COOIIOJIEHUSI HOPM SKOJIOTUYECKOTO OBEACHUS B OKPYKaIOIIEH
cpene;

paboTaTh B TpyMIle C BBIMOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, TMIAHUPOBATh
paboTy Ipynmbl, pallMOHAIBLHO PACIPEAENATh 00sI3aHHOCTU U IUIAHUPOBATh JESITEIIbHOCTH B
HECTAHJAPTHBIX CUTYyaIUAX, aJIEKBATHO OIIECHUBATh BKJIaJ KaXKJ0TO U3 YUaCTHUKOB IPYMIIbI B
pelIeHre paccMaTpruBaeMon MpoOIEMBI.

K xonity o0ydyenus B 11 kiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOTKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHHI:

JIEMOHCTPUPOBATH Ha MPUMEpaxX pojb U MeCTO (GPU3UKU B (HOPMUPOBAHUK COBPEMEHHOU
Hay4YHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJOTUM, B TPAKTUUECKON
JESTEIBLHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DU3UYECKON KapTHUHBI MUPA,;

VUYUTHIBATh TPAHUIIBI TPUMEHCHHSI W3YYEHHBIX (U3HYECKUX MOJENEH: TOYCUHBIN
ANEKTPUYCCKUIN 3apsl, Jyd CBETa, TOYCUHBIH HCTOYHHK CBETA, sS/IEpHAs MOJCIbh aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO si/Ipa TPH PEIICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (puznueckue siBJeHUs (MPOIECChl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
AIEKTPOJMHAMUKN W KBAHTOBOW (DU3WKH: DJICKTPUYECKAs MPOBOJUMOCTH, TEIJIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JICUCTBUS TOKA, B3aMMOJICUCTBHE MAarHUTOB,
AIIEKTPOMATHUTHAS WHIYKUHWS, JIEHCTBUE MArHUTHOTO TOJIi HAa MPOBOJHUK C TOKOM U
NIBYDKYIIUMCS — 3apsii, OJCKTPOMArHUTHbIE KOJEOaHWsT W BOJIHBI, MPSIMOJIMHEWHOE
pacnpocTpaHEHUE CBETa, OTPAKEHUE, MNpeOMIICHHE, UHTephepeHius, audpakuus u
MOJISIpU3alMs CBETa, AUCTIepCHs cBeTa, poTodekTpuueckuii 3¢ dexT (portorddekr), cReToBOE
JaBJICHUE, BO3HMKHOBEHHE JIMHEWYATOTO CIEKTpa aToMa BOJIOpOJa, €CTECTBEHHas U
UCKYCCTBEHHAs paJIUOAKTUBHOCTD;

OMKCHIBATH M3YUYEHHBIE CBOMCTBA BEILECTBA (IJEKTPUUYECKHUE, MATHUTHbBIE, ONITUYECKUE,
ANMEKTPUYECKYI0 TPOBOAUMOCTh PA3IMYHBIX CpEN) ¢ OJICKTPOMATHUTHBIC SBICHUS
(mportecchl), HMCHONB3Yys (U3HUECKHE BETUYUHBI: JJICKTPUYECKHM 3apsl, CHjla TOKa,
AIEKTPUYECKOE HANPSHKCHHUE, JJICKTPUUECKOE COMPOTHBIICHHE, PAa3HOCTh MOTCHIMAJIOB,
AIEKTPOJBIKYIIAS CHiia, paboTa TOKa, MHAYKIIUS MarHUTHOTO TOJs, cuia Ammepa, cuia
Jlopeniia, ”HAYKTUBHOCTh KaTyIIKH, YHEPTHUS JJICKTPUUECKOTO U MATHUTHOTO TIOJICH, TIEPHO/T
M dYacToTa KoJjebaHuil B KojeOaTelIbHOM KOHTYpe, 3aps] U Cuila TOKa B TpoIlecce
rapMOHUYECKHUX DJIEKTPOMArHUTHBIX KoJieOaHul, (POKYCHOE pacCTOSTHUE U ONTHYECKas CUjia
JIUH3BI, TIPH ONMCAHWH MPABUIIBHO TPAKTOBATh (DU3UICCKUN CMBICI UCTIOIB3YEMBIX BEITHYHH,
uX O00O3HAUEHUS W CIWHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE AAHHYIO (HU3HYCCKYIO
BEJIMYHMHY C APYTUMH BEITHYHHAMH,



OTHUCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHUS W TMPOIECCHI, HCIOJB3YS (U3UYECKUE
BEJIMYUHBI: CKOPOCThH AJICKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA, SHEPrUsd U
UMIyJbC (OTOHA, MEPHOJ TOJypaciajaa, dHEPrus CBS3UM aTOMHBIX SAEp, NMPU ONUCAHUU
MPaBWJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIB3YEMbIX BEJIIMYMH, UX 00O03HAYEHUS U
€IMHUITBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEIUYUHY C APYTHMHU
BEITMYMHAMU, BHIYUCIISATH 3HAUCHUE (PU3NUECKON BETUYHHBL;

aHAIM3UPOBaTh (PU3UYECKUE MPOIECCHI U SBJICHUS, UCTIONB3Ys (PU3UYECKUE 3aKOHBI U
NpUHLUMNBL: 3aKOH (Owma, 3aKOHBI MOCIEI0BATEIBHOTO M MapajuleIbHOTO COEIUHEHUS
MPOBOJTHUKOB, 3akOoH Jlxoymsa—JIeHna, 3aKkOH JJIEKTPOMAarHUTHOM WHAYKIUHU, 3aKOH
MPSIMOJIMHEMHOTO PACIPOCTPAHEHUS CBETA, 3AaKOHBI OTPAXKEHHUS CBETA, 3aKOHBI TPEJIOMIICHUS
CBeTa, ypaBHeHHe OHHIITeWHa s (oTodddexTa, 3aKOH COXpPAHEHHS SHEPrUH, 3aKOH
COXpPAaHEHUSI MMITYJIbCa, 3aKOH COXPaHEHHUs DJIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHCHMS
MacCOBOT'O 4HCJIa, MOCTyJaThl bopa, 3aKoH paJiIMOaKTUBHOTO pacmnaja, Ipu 3TOM pa3indaTh
CJIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCJIOBUS (TPaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OTPENICIIATh HAMPaBJICHUE BEKTOPA WHIYKIIMU MAarHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTH U OMKCHIBATh U300pAKEHHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITIOJIHATH AKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3MYECKUX SIBICHUN U MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX M3MEpPEHHUU: TMpu 3TOM (POpMyIHpOBaTh
npobiieMy/3agadyy W THIOTE3y Y4YeOHOTrO DOKCIEPUMEHTa, COOHUpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000pYA0BaHUS, MPOBOAUTH OMBIT U POPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBbIC HM3MEPEHUS (DU3UYECKUX BEIUYHMH, MPU ITOM
BBIOMpATh ONTUMAJIbHBIA CIIOCOO M3MEPEHUSI U UCIOIb30BaTh M3BECTHBIE METOAbI OIEHKHU
MTOTPEIIHOCTEN N3MEPEHHNN;

WCCIICOBATh 3aBUCUMOCTH (PH3WYECKUX BEIMYMH C HCIOJB30BAHUEM IPSIMBIX
W3MEPEHHI: TPU dTOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCUPOBATH PE3yJIbTAThI MOTYyUYCHHON
3aBUCUMOCTH (M3WUECKUX BEJIWYWH B BHAE TAaOMUI] M TpadUKOB, AENaTh BBIBOABI I10
pe3yJibTaTaMm UCCJIEA0BaHuUS,

cobroaTh MpaBuiaa 0€30MacHOTO TpyJa MPHU MPOBEASHUM HCCIASIOBAHUM B paMKax
y4eOHOr0 JKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEILCKOW M IIPOCKTHOH JEATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB M JIA0OPATOPHOTO 000PYI0OBAHMS;

pemath pacy€THBIC 3a7a4d C SIBHO 3aJaHHONW (DU3WYECKOW MOJIeNbI0, HCHOJIb3Ys
(dbu3nyeckue 3aKOoHBl W TIPUHIMIIBI, HAa OCHOBE aHaJM3a YCJIOBHS 3aJauyd BbIOMpATh
(hU3UYECKYI0 MOJICIb, BBIJCTATh (PU3UUECKue BETUYHUHBI U (POPMYJIbI, HEOOXOAUMBIC IS €€
pelieHust, TPOBOIUTH PACUETHI U OIIEHUBATH PEATBHOCTH MOTYUYCHHOT0 3HAaYeHUs (PU3UIECKON
BEJINYUHBIL;

pelaTh KaueCTBEHHbIC 3alauM: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LETIOUYKY
pacCyXJIEHU C OTIOPOU HAa U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCIIOJIB30BaTh TIPU PEIICHUH Y4YeOHBIX 3a/lad COBPEMEHHBbIC WH()OpPMAIMOHHBIC
TEXHOJIOTHH JIsI TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETAIIMH U TPECTABIICHUS YUeOHOU 1
HAyYHO-TIOMYJISIPHOM WH(POPMAIIUY, TIOJYICHHOW W3 Pa3IMYHBIX WCTOYHHKOB, KPUTHUYECCKU
aHaJIM3UPOBATh MOJTy4aeMyto HHGOPMaIIUIO;

OOBSICHSATh TPUHIIUIBI JCHUCTBUSI MAIlIMH, MPUOOPOB W TEXHUYECKUX YCTPOWCTB,
pazyinyaTh yCIOBUs MX 0€30MacHOTO MCIOIb30BaHUs B TTOBCEIHEBHOM JKU3HU,

MIPUBOJIUTH IPUMEPHI BKJIAIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MTPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH;



UCIIOJIb30BaTh TEOPETHYECKUE 3HaHUS MO (U3MKE B TOBCEIHEBHOW >KM3HU IS
oOecrieueHuns 0€30MaCHOCTH P OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMH YCTPOMCTBaMU,
JUTSL COXPAHEHHUsI 37I0POBBS U COOIIOJIEHUSI HOPM SKOJIOTUYECKOTO TTOBEACHUS B OKPYKaIOIEeh
cpene;

paboTaTh B TPYIIE C BBIMOJTHEHUEM PA3JIMYHBIX COIUATLHBIX POJICH, TIAaHUPOBATH
paboTy TPYyMIbI, PAIIMOHATBLHO PACIPEACNIATh 005I3aHHOCTH U TUIAHUPOBATh JICSITEIILHOCTH B
HECTAHJAPTHBIX CUTYyallMX, aICKBATHO OLIEHUBAThH BKJIAJ KaXKJI0TO U3 YYACTHUKOB IPYMIIbI B
perieHne paccMaTpruBaeMon MPOOIEMBI



Temamuueckoe njiaHuposarue.

No KoL-Bo Bo3moxkHOCTD
/i HaumeHoBaHuUe pa3ieoB/TeM wacop | MCTMOIB30BAHMS
0P
10 kaacc 68
1 | ®u3uka 1 MeTOAbI HAYYHOI'0 NMO3HAHMS 2
1.1 | ®uswka u METOJIbl HAYYHOTO TO3HAHUS 2 https://resh.edu.ru
2 | MexaHuka 18
2.1 | Kunemartuka 5 https://resh.edu.ru
2.2 | Jlunamuka 7 https://resh.edu.ru
2.3 | 3aKOHBI COXpaHEHHS B MEXaHHUKE 6 https://resh.edu.ru
3 | MoaekysapHas GpU3HKa U TEPMOTUHAMUKA 24
3.1 | OCHOBBI MOJNEKYISIPHO-KUHETUUECKON TEOPHUHU 9 https://resh.edu.ru
3.2 | OCHOBBI TEPMOIUHAMUKH 10 https://resh.edu.ru
33 Arperathble cocTosiHUs BemecTBa. da3oBbie 5 https://resh.edu.ru
epexoabl
4 | DJIEKTPOAUHAMHUKA 22
4.1 | DnekTpocTaTuKa 10 https://resh.edu.ru
49 [TocTosiHHBIN AnekTpudeckuil Tok. Toku B 12 https://resh.edu.ru
Pa3IMYHBIX Cpenax
Pe3epBHOE Bpems 2
No KoI-Bo Bo3moxkHOCTD
/i HaumeHoBaHue pa3ieioB/TeM wacop | MCTMOIB30BAHMS
20P
11 knacc 68
1 | DuekTpoanHaMHUKAa 11
1.1 | MarauTHoe noJie. DJIeKTpOMarHuTHas UHIYKIUs 11 https://resh.edu.ru
2 | KosieOaHus 1 BOJIHBI 24
2.1 | MexaHnn4yeckue U JIeKTPOMarHuTHhIE KOJIeOaHuUsI 9 https://resh.edu.ru
2.2 | MexaHn4ecKue U JICKTPOMArHUTHHIE BOJTHBI 5 https://resh.edu.ru
2.3 | OnTuka 10 https://resh.edu.ru
OcHOBBI CIIeNNAILHOI Teopuu
3 4
oTHOCcUTeabHOCTH (1aiee — CTO)
3.1 | OcHOBBI CIENUAIBHOW TEOPUU OTHOCUTEIBHOCTH 4 https://resh.edu.ru
4 | KBanTtoBas pu3zuka 15
4.1 | DneMeHTbl KBAHTOBOW ONTHKHU 6 https://resh.edu.ru
4.2 | CrpoeHue atoma 4 https://resh.edu.ru
4.3 | AToMHOE PO 5 https://resh.edu.ru
5 | DJeMeHTBI ACTPOHOMMH U ACTPOPU3NKH 7
5.1 | DneMeHThl aCTPOHOMHH U aCTPODU3UKHU 7 https://resh.edu.ru
6 | O0o0marnIee NOBTOPEeHUE 4
6.1 | O6o0maroriee MOBTOPEHUE 4
Pe3epBHOE Bpems 3




Iloypounoe nnanuposanue

10 knacc
No Tema ypoka Kon- Jata npoBenenus
ypoKa BO [Inan dakr
4acoB

| du3MUKa ¥ TO3HAHUE MUPa 1

2 Mexannueckoe aBuxkeHne. Cucrema orcuera 1

3 Crioco0b1 onricanus IBMKEHUS. TpaeKkTopusl. 1
[IyTs. Ilepemerienue

4 PaBHOMEpHOE NPAMOIIMHEWNHOE TBUKEHUE. 1
CkopocTh

5 Yckopenne. CKOPOCTh MPU IBUKECHUU C 1
MOCTOSIHHBIM YCKOPEHHEM

6 Pemienue 3amau 1

7 CBoOoaHOe najieHue Tei. JIBImKeHUe ¢ 1
YCKOPEHHEM CBOOOIHOTO MaACHUS

8 PaBHOMEpHOE NBUKEHHUE TOUKH T10 1
OKPY>KHOCTH

9 Kunemartnka abCoFOTHO TBEPOTO Tea. 1
Pemenne 3anau

10 Kontponbnas pabora Ne 1 mo Teme «OCHOBBI 1
KUHEMATHUKW»

11 [IpyHUIMO OPUYMHHOCTH B MEXAHUKE. 1
HNuepuus.
[Iepsbiii 3akoH HproTOHA

12 Cuna. Macca. Bropoii 3akon HeroToHa

13 Tperuii 3akoH HprotoHa. ['eonieHTpryeckas
CUCTEMa OTcueTa

14 Pemenune 3agau 1

15 Cuuibl B ipupoje. Cuia TSKECTU U 3aKOH 1
BCEMUPHOTO TATOTEHUS

16 | Bec tena. Cuibl ynpyroctu 1

17 dpoHTtanbHas gadbopaTopHas padora No 1 1
«M3ydenne nBUKeHUs Opycka M0 HaKJIOHHOMN
MJIOCKOCTH

18 Cuiibl TpeHUs

19 Pemenue 3amau

20 Nmnynbsc. 3aKkoH cOXpaHEeHHST UMITYJIbCa.
PeakTuBHOE IBUKEHUE

21 Pemenue 3amau

22 | Mexanuueckas paboTa U MOIIIHOCTh CHUJIBI.
DHeprus

23 3aKOH COXPAHEHHUSI JHEPTUU B MEXAHHUKE 1




24 ®dpoHTtanbHas gabopaTopHas padora No 2
«3ydeHne abCcoIOTHO HEYNPYToro yaapa ¢
MOMOIIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB)

25 Pemenue 3amau

26 KontpoasHas padoTta Ne 2 1o TeMe «3aKOHBI
JMHAMUKH. 3aKOHbI COXPAHEHUSI B MEXAHUKE

27 PaBHOBecue Ten. Y clloBUsI pABHOBECHS TEI

28 Ocnognble nonoxenuss MKT. BpoyHoBckoe
JIBUYKEHHUE

29 BzaumoneiictBue monekyi. CTpoeHue
TBEPJBIX, )KUJIKUX U Ta3000pa3HBIX TEIl

30 OcnoBHoe ypaBHeHue MKT 11 uaeanbHOro
rasa

31 Temnepatypa. TermioBoe paBHOBECHE.
DHeprus
TEIJIOBOTO JIBHXKEHUS] MOJICKYJI

32 | YpaBHEHUE COCTOSIHUS UJI€aJIbHOTO Ta3a.
["a30BbI€ 3aKOHBI

33 ®ponTanpHas saboparopHas padorta Ne 3 «
N3mepeHue yaenbHON TEMI0EeMKOCTH

34 | Pemenue 3a1a4

35 Haceimennsiii nap. Kunenune. BiiaxxHocts
BO3/IyXa

36 CtpoeHue U CBOMCTBA KPUCTAIIIIMYECKUX U
aMOp(HBIX Tell

37 Kontponsnas padota Ne 3 o Teme
«Monexynsipaas puzukay

38 BuyTtpennss sueprus u pabota B
TEPMOJMHAMUKE

39 KosimuecTBoO TemnoTsl. Y paBHEHUE TEILIOBOTO
OanaHca

40 ITepBbIil 3aKOH TEPMOJIMHAMUKH

41 BTopoii 3aKk0H TepMOIMHAMUKH

42 Tennossie nurartenu. KITJI TermioBeix
JIBUTATENEH

43 Pemenue 3amau

44 | KorrpomnpHas padota Ne 4 mo teme
«TepmonnHamuka»

45 DIJIEKTPUYECKUM 3apsid. DIECKTpU3alus Te.
3aK0oH COXpaHEeHUsl JIEKTPUUECKOro 3apsiia

46 3akoH Kynona

47 DnekTpuueckoe nosie. HanpsxkeHHOCTh
AIEKTPUUYECKOTO MOJIS

48 [Tone Toueunoro 3apsiaa u mapa. [Ipunun

CYINEPHO3UIINH TTOJICH




49 [IpOBOIHUKY U JUBJIEKTPUKH B 1
AJIEKTPOCTATUYECKOM T10JIE

50 Cuiibl TpeHuUs 1

51 OnekTpoemkocTb. Konaencarop 1

52 | Pemienue 3amau 1

53 Kontponsnas padota Ne 5 o Teme 1
«DNEeKTPOCTATUKAY

54 DJIEKTPUUECKUI TOK. Y CIIOBUSA 1
CYIIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA

55 DNEKTPUYECKUN TOK. Y CIIOBHS 1
CYIIECTBOBAHUS
AIEKTPUYECKOTO TOKA

56 ®dponTanpHas aboparopHas padbota Ne 4 1
«M3yuyenune napaminenbHoro u
MOCJIEIOBATEIBHOTO COETUHEHNUS
IPOBOJTHUKOBY

57 Pabora 1 MOIIHOCTH ITOCTOSHHOT'O TOKa

58 DIIEKTPOABMKYIIasA cuiia. 3akoH Oma Jjis
MMOJIHOU IIeNH

59 | ®ponTanpHas naboparopHas padborta Ne 5 1
«3mepenne DJIC u BHyTpEHHETO
CONIPOTHUBJIEHUSI UCTOYHUKA TOKa»

60 | Pemenue 3amau

61 Kontponsnas padota Ne 6 o Teme
«DNEeKTPOIMHAMUKAY

62 DJIEKTPOHHAs TPOBOJIMMOCTh METAJIJIOB. 1
3aBUCUMOCTh COTPOTUBIICHUS OT
TeMIepaTypbl

63 DNEeKTPUYECKUN TOK B MOJTYIIPOBOJHUKAX. 1
[ToyripOoBOTHUKOBBIC TPUOOPHI

64 DJIEKTPUYECKUM TOK B BAKYYME

65 DJIEKTPUUECKHUM TOK B )KUJIKOCTSAX. 3aKOH
AIIEKTPOIIN3A

66 DJIeKTpUYECKHI TOK B ra3zax. [lnazma

67 [ToBTOpEeHUE U 0000IICHUE TIO TEME
«DJEKTpUUECKUHN TOK B PA3IMYHBIX CpEAax»

68 | [loBTOopeHnne n 0600IICHIE H3YISHHOTO 1

matepuaina. [lonBeneHre uToroB padoThI 3a

o




11 knacc

No | Tema ypoka Koua-Bo | dara
4acoB NMPOBe/IeHN s
Iluan | @akr
| Bronnsslii nncTpykTax o Th. Bzanmoneicrsue |
TOKOB. MarHuTHOE MoJje
2 BekTop marautHOM MHAYKIMK. JIMHUM MarHUTHOTO |
noJIsl.
3 Monaynb BEKTOpa MarHuTHOW UHAYKIuK Cuia |
Awmrepa.
4 CrapToBasi KOHTpOJbHAs paboTa |
5 JlelicTBHE MarHUTHOTO TOJIA HA ABWKYILIUICS 3apsI. |
Cuna Jlopenna
6 SIBneHue 3eKTpOMarHuTHOM UHIYKIIAH. 1
7 MarHuTHbIA HOTOK |
8 Hanpagnenune naaykuuoHHoro toka. [Ipasuno Jlenna. | 1
3aKOH 3JIEKTPOMAarHUTHOW UHIYKIIUU
9 OJIC UHAYKIMM B JBHKYIIUXCS MPOBOJHUKAX. 1
10 | JlaboparopHas padota Ne 1 «M3yueHue siBaeHUs 1
AJIEKTPOMArHUTHOW WHTYKIIUW
11 | Camounaykuusi. UHOQyKTUBHOCTh |
12 | KorTtpoawsHas padota Nel « MarHUTHOE MMOJIE» 1
13 CB0OOIHBIE U BBIHYKACHHBIE JICKTPOMArHUTHbIE 1
KoJIeOaHus
14 | Konebarenbubiii KOHTYp. [IpeBparnienue suepruu mpu | 1
AJIEKTPOMArHUTHBIX KOJIEOAHMSIX
15 | IlepeMeHHBIN SIEKTPUUECKUNA TOK. 1
16 | AKTUBHOE COPOTHUBIICHUS B LIENIH IEPEMEHHOTO TOKA. | 1
17 | I'enepupoBaHUE FIEKTPUUECKON IHEPTUMU. 1
Tpancpopmaropsl.
18 | DnekTpomMarHuTHas BOJIHA. 1




19 | U3obperenue paaguo A. C. IlonosiM. [TpunITUTIBEI
PaaroCBSI3U.

20 | Mopnynsuus u gerektupoBanue. [Ipocreiimmii
PaauoONPUEMHHUK

21 | KonTponbHas pabota Ne2 «31eKTpoMarHuTHbIC
KOJICOaHUS.

22 | Pa3BuTHE B3IJI410B Ha IIpUpoay ceeta. CKOpOCTh
CBETA.

23 | Ilpunmun [oitrenca. 3akoH OTpakE€HUs CBETa. 3aKOH
MIPEJIOMIICHUS CBETA.

24 | JJabopatopHas padota Ne 2 «M3mepeHue nmokasaresns
MPETOMIICHUS

25 | lucniepcus cBera.

26 | UaTtepdepenius creta.

27 | Audpakuus MeXaHUYECKUX BOJIH U CBETA.
JudpakunoHHas pemerka.

28 | Buasl uznyuyenunii. crounnku cBeta. CeKTphl U
CIIEKTPaJIbHBIN aHAIU3.

29 | UudpakpacHoe, yabTpapuoeTOBOE U PEHTI€HOBCKOE
n3nyyeHus. [llkana 3JIeKTpOMarHUTHBIX U3JTy4YECHUN

30 | KontpoarHas padota Ne3 mo teme «CBEeTOBbBIC
BOJIHBI»

31 3aKOHBI 2JICKTPOAMHAMUKYU Y MPUHIUTT
OTHOCUTENBHOCTH. [TocTynarsl Teopun
OTHOCUTEIBHOCTHU

32 | 3aBUCUMOCTB MaccChl OT CKOPOCTH. PensiTuBUCTCKAst
JTMHAMUKA.

33 | UuctpykTax o Th. CBsA3b MexX Iy Maccou u
SHEPTUEH

34 | ®oToaddexr.

35 | Teopus dbororddexra

36 | ®oronsl. [Ipumenenue hotodddekra.

37 JlaBneHne cBeta. XUMHAYECKOE NCUCTBUE CBETA




38 | OnbiTel Pe3epdopaa. AnepHas Moaens aToma

39 | KBanrtoBsie noctynatel bopa. Mojens atoma
BoZIopoa 1o bopy

40 | BeiHyXA€HHOE U3Ty4YeHUE CBeTa. JIazephl

41 | OTkpbITHE paAMOAKTUBHOCTHU. Asb(a-, OeTa- u
raMmma- u3Jay4yeHus

42 | CTpoeHue aTOMHOTO siipa. SIIepHbIE CUIIbI

43 | DHeprus CBsA3M aTOMHBIX SAEP

44 | SAnepHble peakuuu

45 | leneHue siaep ypaHa.

46 | LlenmHble siAEpHBIC pEAKIHH.

47 | IlpumeneHue saepHoi sHeprun. buonornyeckoe
JENUCTBUE PAJIMOAKTUBHBIX U3ITyYSHHUM

48 | KonTponbHas pabota Ne4 «pusnka aToMa U aTOMHOTO
sazpay.

49 | Crpoenue CoJIHEYHOM CUCTEMBI

50 | Cucrema 3emis - Jlyna

51 | O6mue cBenenus o ConHie.

52 | Ero HCTOYHUKHU SHEPTUU U BHYTPEHHEE CTPOEHUE

53 | ®usmnyeckas npupojia 3Be3/1

54 | 3akonsl Kenepa

55 | Hama IN'anakTuka

56 | MaruutHoe nosne

57 DIIeKTpOMarHUTHAST MHYKITUS

58 | Mexannueckue KoyieOaHus

59 | DnekTpoMarHuTHEIC KOJeOaHUs

60 | ITpousBoACTBO, Mepeaava U UCIOJb30BaAHUE
AIEKTPUYECKON IHEPTUU

61 | MexaHnueckre BOJHBI

62 | DIEeKTpOMarHUTHHIE BOJTHBI




63

CBeTOBEBIE BOJIHBI

64 du3uKa aTOMHOTO Si/Ipa.

65 | AtoMHas duszuKa

66 | UtoroBas koHTpoJbHas padoTa
67- | lloBTOpeHue

68




Yuebno-memoouueckoe obecneuenue oopazosamenvHo2o npoyecca

Obs3amenvuvie yuebHble Mamepuansl 0Jisl Y4eHUKA

l.

Msxumes I'.4., bByxosue b.b., Corckuit H.H. mox penaxuueii [Tapdentoenoit E.A.
«Duzukay, yueoHuk 10 kinacc. AO «M3narenbctBo «IIpocBemienuey, 2023

2. Mskumes I'.., ByxoBues b.b., Yapyrun B.M. nox penakiueii [TapdpentreBoii E.A.

«Duzukay, yueoHnuk 11 knacc. AO «M3narenbctBo «IIpocBemienuey, 2023

Memoouueckue mamepuansl 01 yuumeis

l.

Hanromenkos B.C., Kopmynosa O.B. [Iporpamma kypca pusuku aiisa 10—-11 knacco
ob1eo0pa3oBateNbHbIX opranu3anuii. M.: [IpocBenienue

2. ®wuswuka. 10 knacc: qunaktudeckue matepuansl / A.E. Mapon, E.A. Mapos. 3-e u3sn.,

3.

crepeoTunHoe. — M.: Jlpoda
®uzuka. 3agaunuk. 10-11 ki1.: mocobue ais odmeodpaszopat. yupexaenui / A1l
PeimMkeBud. — 10-e uza., crepeoturt.- M.: Ipoda, 2006

Lugposwvie oopazosamenvhbie pecypcyl u pecypcobl cemu UHMepHem

N =

Nowne

8.

9.

. «Poccumiickuii 061eodpa3oBarenbHbIi mopTan http://experiment.edu.ru
. Enunas xomnexius mudpoBsix 00pazoBarenbHbIX pecypcoB http://school-

collection.edu.ru

denepanbHbIN HEHTP WH(DOPMAITMOHHO-00pa3oBaTeNbHbIX pecypcoB (PLIUOP)
http://fcior.edu.ru

Caiit qy1s npenogaBaTeneil pu3nky, yyammxcsa u ux poautenei http://www.fizika.ru
College.ru: ®usuka http://college.ru/fizika/

lNazera «®usuka» http://fiz.1september.ru

denepanbHas 3a049Has (PU3MKO-TEXHUYECKAS IKOJIA TP MOCKOBCKOM (PU3HKO-
TexHuueckoMm uHctutytehttp:// www.school.mipt.ru

Hayuno-nonysnsipuslii pusnko-mMareMatnyeckuii )xypHai "KBant" (ApxuB HOMEpOB)
http://kvant.mccme.ru/

ITopTan ectectBeHHBIX Hayk: @usnkahttp://www.e-science.ru/physics

10.BBenenue B HaHOTeXHOJOTUU http://nano-edu.ulsu.ru
11.1U3natensctBo BUHOM. JlaGopatopus 3nanmii.  http://metodist.1bz.ru/
12.3AHUMATEJIBHA S ®U3NUKA B BOITPOCAX U OTBETAX

http://elkin52.narod.ru/

13.KITACCHA S ®U3UKA http://class-fizika.narod.ru/index.htm
14. ®U3UKA B AHUMAIIUAX http://physics.nad.ru/physics.htm.
15.Y4uebHo-pa3BieKaTeNbHBIA TOPTAT A1 JETEeH, YUuTeNneu, u poauteneit. http://nau-

ra.ru/



