MUWHHUCTEPCTBO ITPOCBEIEHUSA POCCUACKOM ®EJEPAIIIN
MunncrepcTBo oopazoBanust Upkyrckoii odjactu

Komuter 1o o6pazoBannio axMmuHucTpanum r. bparcka
MBOY r. bparcka "COI Ne 42"

PACCMOTPEHO YTBEPX/IEHO

Ha metogmdeckom coBere Hupexrop MBOY «COIII

PykoBonutens /H.b. Tapxosa/ Nod2y
/A.B. bopucos/

TIporokon Nel

ot «31» aBrycra 2023 1. [Tpuka3z Ne525

oT «31» aBrycra 2023 .

. [IOKYMEHT MOAMUCAH
37 QMNEKTPOHHOW NOAMUCHIO

Cep T: 00C7B2D8BA0DB53E9227B395984DFC37F9

Bnapeneu: Bopucos Anekceit Bopucosny
MeictButenen: ¢ 21.06.2023 go 13.09.2024

PABOYAS ITPOTPAMMA
(ID 622865)

y4yeOHoro npeameta «Pu3uka. ba3oBblil ypOBEHBY
st ooyuaronuxcs 10-11 knaccos

bparck



IHOACHUTEJBbHAA 3AIINCKA

[Tporpamma no pusuke 6a30BOT0 ypOBHS Ha YPOBHE CpeTHETO 00111ero 00pa3oBanus pa3padoTaHa
Ha OCHOBE IOJIOKEHHH M TpeOOBaHUU K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNIbHOU
nporpammel, npeactaBieHHBIX B @I'OC COO, a Ttakke ¢ yuéroM ¢denepanbHO padoueit
OpOTrpaMMbl BOCIHMTAHUS M KOHICTIMHM IpernojaBaHus ydeOHoro mnpenmera «®Dusmka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii  denepanuu, peamu3yOUUX OCHOBHBIC
00pa30BaTeIbHbIE IPOTrPAMMBI.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux GusnkKe Ha 6Ga30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k TUIaHHPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaIlpeIMETHBIM
pesyabTataM OOYy4YeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3alld MEXKIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHbIMU y4eOHBIMU IpeaMeTraMu. B Hell ompepensiorcs
OCHOBHBIC IEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHET0 OOMIero 0O0pa3oBaHMS, IUIAHHPYEMBbIC
pe3yNbTaThl OCBOEHUS Kypca (DM3HUKHU: TUMYHOCTHBIE, METapeIMETHbBIE, TPeIMETHbIE (Ha 6a30BOM

YPOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

IUTAHUPYEMbIE Ppe3yJbTaThl OCBOCHMSI Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM 4YHCIIE
MPEAMETHBIC PE3YJIBTATHI M0 TOAaM O0yUEHHUS;
coliepkanue yuebHoro npeamera « Pu3nka» Mo rogam o0ydyeHwusl.

dusmka Kak Hayka o0 HauOoJiee OOLIUX 3aKOHAX MPHUPOJIbl, BBICTYIAs B KaueCTBe y4eOHOro
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaloLleM MHpE.
HIkosnbHBIA Kypc (QU3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJIEHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (pU3NYecKrX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT Ui
B cepe HSHEPreTHKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, IOJYyYEHUS HOBBIX MaTEpHUaJIOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIaJ B (GOPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOW KapTHHBI MUpa 0Oydaromuxcs, B (popMHUpOBaHUE YMEHUN MNPUMEHSTh
HaYYHbII METO/] TO3HAHUS ITPH BHITIOJHEHUN UMHU Y4eOHBIX MCCIIeJOBAaHUM.

B ocHOBy kypca ¢u3MKH Ui YPOBHS CpeIHEro o0IIero oOpa3oBaHUs MOJIOKEH Pl HIIEH,
KOTOpPBIE MO’KHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3ziesioB (pU3MKH, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUU ¢ HEH MaTepuall Kypca pU3UKU 00BbETUHEH BOKPYT
¢buznueckux Teopuil. Bemymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSX MAaT€pUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanus mpeanoyiaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
noTeHIana PU3nIecKor HayKH, OCMBICTICHUE CBSI3HM Pa3BUTHS (U3UKHU C pa3BUTHEM OOIIECTBa, a
Tak)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kype Gpu3nku npeanosaraet 3HakOMCTBO € IIUPOKUM
KPYTOM TEXHUYECKUX M TEXHOJIOTHIECKUX MPUIIOKCHUH N3YICHHBIX TEOPUN U 3aKOHOB.



Hoes skonocuzayuu peanu3yercss IOCPEICTBOM BBEICHUS 3JIEMEHTOB COJIEPIKaHMUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM palnoOHaIBHOTO PUPOIOTIONb30BaHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpelHEro oOIiero oOpa3oBaHHs
SBISIOTCS (U3MUecKue Teopuu ((HOpMHUpPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAJIBHBIX 3aKOHOB M MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHULAX MPUMEHUMOCTH TEOpHUH, IS ONMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CHCTEeMHO- IS TEITLHOCTHBIN MOAX0J] B Kypce (PH3MKHU peau3yercst MPEexe BCEro 3a CUYET
OpraHu3alluy SKCIIEPUMEHTAILHON JIEATeNbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCMOJB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAUHEHBI B OOMIMIA CIIMCOK
YUCHHYECKUX TPAKTUYECKUX padoT. BrlieneHue B yka3aHHOM IepedyHe J1adopaToOpHBIX padoT,
MMPOBOAMMBIX IJId KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHUKaMKU O6pa3OBaT€HBHOFO
nporiecca UCXOsl U3 0COOCHHOCTEH TUIAHUPOBAHKSI U OCHaIeHHus KaOuHeta (usuku. [Ipu sToM
oOecnieunBaeTcs OBJIAJCHHE OOYYaAIOLUIUMUCS YMEHHMSIMH HPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIIC/IOBAHHS 3aBUCHUMOCTEH (PH3MUECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHME yaenseTcs PEelIeHUI0 pacu€THBIX M KAa4eCTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL PACYETHBIX 33729 MIPUOPUTETOM SIBJISTIOTCS 3a/1a4M C SIBHO 3aJIaHHOHN (DU3MYECKON MOJECIBIO,
MO3BOJIAIONINE TPUMEHSATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zela Kypca,
TaK W UHTETPUPYS 3HAHMS M3 Pa3HBIX pas3fesoB. i1 KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHUE TMPOTEeKaHWs (UIUYECKUX SBICHHM W TPOIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBaHusmMu PIOC COO k MarepuanbHO-TEXHUYECKOMY
obecreueHnIo yueOHoro mpoiiecca 0a30BbIi ypOBEHb Kypca (U3MKH Ha YPOBHE CPEAHETO OOIIETO
00pa30BaHUs JIOJKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOr0 KaObuHeTa (PU3MKHM UM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa MpPEeIMETOB €CTECTBEHHO-HAYYHOIO IuKIa. B kabuHere pusuku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE [UIS BBINOJHEHHS YKa3aHHBIX B
porpaMMe 1o pU3MKe yYeHHYECKUX MPAKTHUYECKUX padoT U IEMOHCTPAIIMOHHOE 000PYJOBaHHUE.

I[eMOHCTpaI_[I/IOHHOC O60py,£[0BaHI/Ie q)OpMI/IpyeTCH B COOTBCTCTBUU C IIPUHIUIIOM
MHHHMAaJIbHON JOCTAaTOYHOCTHU U o0OecIreynBacT IMOCTAaHOBKY MEPCUYUCIICHHBIX B IIpOTrpaMMmcE I10
(1)I/ISI/IKC KIIOYCBBIX ,Z[eMOHCTpaLII/Iﬁ IJIL UCCIICAOBAHUSA H3YYACMbIX SIBIICHUH H IMponeccos,
OMITUPUYICCKHX U Q)YH}IaMeHTaHI)HI)IX 3aKOHOB, UX TCXHUYCCKHUX HpHMCHCHHfI.

JlaboparopHoe 00opya0BaHuE I YYEHUUECKUX IPAKTHUECKUX paboT hopMupyeTcs B BUE
TEMaTUYeCKHX KOMIUIEKTOB W oOecreunBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JIByX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOPHOrO OOOPYIOBaHHS JOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUM AHAJOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIEJIIMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

(I)OpMI/IpOBaHI/IC HHTCpECa U CTPCMJICHUMA 06yqa101u1/1xc;1 K HAy4YHOMY H3Y4YCHUIO MPUPOMIBI,
Pa3BUTHEC UX MHTCIVICKTYAJIIBHBIX U TBOPUCCKHUX CHOCO6HOCTeI>'I;

pa3BUTHC Hpe,[[CTaBJ'ICHI/Iﬁ 0 HAYYHOM MCTOIAC MO3HAHUA U (bOpMI/IpOBaHI/IC HUCCICI0BATCIIBCKOI'O
OTHOIICHUA K OKPYXXAIOIIUM SIBJICHUAM,



(dopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa H3y4eHHs OCHOB CTPOCHHUS MaTepUU U
byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dbopMUpOBaHHE YMEHUI OOBSCHSTH SBJICHUS C UCTIONB30BaHUEM (PU3NYCCKUX 3HAHUN U HAYUHBIX
JI0Ka3aTeNbCTB;

dbopMHpOBaHUE TPEICTABICHUA O poJM (PU3MKH A Pa3BUTHS JPYTUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTrokeHHe 3TUX IeJield 00ecreunBaeTCsl PElICHHEM CICAYIONIMX 3a1ad B IPOIEcCe
U3y4eHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

npruoOpeTeHne CUcTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYas MEXaHUKY, MOJICKYJSIPHYIO (H3MKY, OSJEKTPOJMHAMHKY, KBAaHTOBYIO (u3HKy ¥u
AIIEMEHTHI aCTPOPU3UKU;

dopMupoBaHHE YMEHUH NPUMEHSATH TCOPETHUCCKHE 3HAHMSA I OOBACHEHUS (PU3MIECKUX
SIBJICHUI B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELUICHUN B TIOBCEIHEBHON KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3alaHHON (pru3nvecKoil MOJeTbIo, 3a/1ad,
HOPa3yMEBAIONINX CAMOCTOATENIFHOE CO3JaHue (U3MYECKOM MOJeNU, aJeKBaTHOW YCIOBHUSIM
3a/1a4H;

NOHMMaHWE (HU3MYECKUX OCHOB M NPUHIUIIOB JEHCTBUS TEXHUUYECKHUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOLECCOB, MX BIUSHHS Ha OKPYKAIOLIYIO CPELY;

OBIIQJICHUE METOJAMH CAMOCTOSITEIPHOTO TIUIAHHPOBAHWS H  TPOBENEHHUS (PU3HUYECKHX
SKCIIEPUMEHTOB, aHAIM3a M HWHTEPIpPETalud WHPOPMAIMU, OINPEICICHHUs JIOCTOBEPHOCTH
HOJTy4E€HHOTO PE3ybTara,;

CO3JJaHME YCJOBUHM ISl DPa3BUTHS YMEHHMH IPOEKTHO-HCCIIEOBATENBCKON, TBOPYECKOM
NEeSITETTHHOCTH.

Ha wusyuenue ¢usukum (0a30BBIM ypOBEHB) Ha YPOBHE CpEIHEro 0O0IIero oOpa3oBaHMs
orBoguTcs 136 gacoB: B 10 kiracce — 68 gacoB (2 yaca B Henenmo), B 11 kiracce — 68 wacos (2 gaca
B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KITACC
Pa3nes 1. dusnka u MeTOAbl HAYYHOI'0 TO3HAHUS

Ousnka — Hayka o mpupone. Hayunble MeTonabl MO3HaHUS OKpysKarouero mupa. Ponb
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MO3HAHUS MTPUPOIBI. DKCIEPUMEHT B (DU3HKE.

MonenupoBanue (pu3nyeckux siBIeHUil U mporeccoB. Hayunsle rumore3sl. Ousznueckue
3aKOHBI ¥ TeOpUH. ['paHUIIbl TPUMEHUMOCTH (HPU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOH KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaoroBble U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHHe. OTHOCHUTEIBHOCTh MEXaHW4YeCKOoro mABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpeaHsii CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1

CJIOKCHHC CKOpOCTCfI.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE nBIKeHue. ['paduku 3aBHUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMEILICHUS MAaTEPUAIIBHOM TOUKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs.

KpuBonuueiinoe aBuwxkeHue. J[BM)KEHME MaTepUabHOM TOUYKM MO OKPYXXHOCTH C
MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEMHAsA CKOpocTh. [leproa u yactora
oOpartenus. LleHTpocTpeMUTENEHOE YCKOPEHUE.

TexHuveckue ycTpoicTBa U MPaKTUYECKOe TPUMEHEHUE: CITUIOMETD, JBUKEHNE

CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, IUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKeHHOM ITPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.



Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenre HepaBHOMEPHOTO JIBHXKEHHUS C IIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOIICHUSI MEXTY ITyTSIMU, IPOUICHHBIMU TEJIOM 32 IOCJIEI0BATEIbHbIC
paBHbIE MPOMEXKYTKA BPEMEHU IMPHU PABHOYCKOPEHHOM JIBMKEHHUM C HayalbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

W3ydenue nBuKEeHUS MIApUKa B BSI3KON KUIKOCTH.

Wzydenue nBuxeHus Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MHEpUMabHBIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Btopoit 3akon HeroTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckonbxenus, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHHSI CKOJIBKEHUS U cwiia TpeHus mokos. Koaddumment tpenns. Cuna conpoTUBICHHS TIPU
JBUKEHHUH TeJa B KUAKOCTU WM rase.

[ToctynaTenbHOe U BpaliaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeENa.

MoOMEHT CuJIbl OTHOCHTENIBHO OocH BpaiieHus. [1nedo cumbl. Y ciaoBust paBHOBECHS

TBEPAOIO Tea.

Texuuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IPUMCHCHUC: IMOAIINITHUKH, OBHUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHue nHEpLHH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.
Bropoit 3akon Herorona.

N3mepenue cuil.

CrnoxxeHue cuiL

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMariiu.

Hepecomocts. Bec Tena IpHU YCKOPECHHOM NnoabEME U MaJICHUM.



CpaBHeHuE CUJI TPEHUS OKOsI, KAUEHUS U CKOJIbKECHHUS.
VYcnosus paBHOBecUs TBEPAOTo Tesia. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
N3yuenue nBrxeHus: OpycKa 110 HaKJIIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPY)KUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycnoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPAIlCHUS.
Tema 3. 3aKoHbl cCOXpaneHusn 6 mexanuke

Hmnynbc MaTepuaibHON TOYKH (Telsa), CUCTEMbl MAaTEPUAIBbHBIX TOYEK. VIMIyJIbC CHIIBI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPaHECHHs UMITYyJibca. PeakTHBHOE ABUKEHUE.

Pabora crinel. MOMIHOCTE CHIIBL.

Kunernueckass sHeprus MaTepualbHOM TOuku. TeopemMa 00 M3MEHEHUM KHHETHYECKOM
SHEPIHH.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro 1e(popMUpOBaHHON IPYKUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

HOTCHI_II/IaHBHbIe N HCIIOTCHIMAJIbHBIC CHIIBL. CBs13b pa6OTBI HCIIOTCHIUAJIBHBIX CHII C
W3MEHCHHEM MEXaHHICCKOM SHEPTHUU CUCTCMBI TCIIL. 3aKkoH COXpPaHCHUSA MEXaHUYECKOM OHCPIHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOoMCTBA U MPAKTUYECKOE TPUMEHEHHUE: BOJOMET, KONED, NPYKUHHBIN
IACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE JIBIDKEHUE.

[Tepexo mOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO 1 OOpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne abCOMOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJNHAKOBBIX HUTSIHBIX
MAasTHUKOB.

I/ICCJ'Ie}IOBaHI/Ie CBsA3HU pa6OTBI CHJIBI C HM3MCHCHHEM MEXaHUUIECKOM OHEpIrun TCJjia Ha
MMPpUMEPEC PACTANKCHHUA PC3UHOBOIO KI'yTa.

Pasznen 3. Moaekyasipaast Gpu3suka 1 TepMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOI Meopuu



OCHOBHBIE TTOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKOW TEOPHH M UX OMBITHOE OOOCHOBaHUE.
BbpoynoBckoe nmwxkenne. Auddysusa. Xapakrep IBMIKEHUS U B3aMMOJICHCTBHS YaCTHIT BEIIECTBA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH U TBEPIBIX TNl U 00bSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl MoiiekyJl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopenp uneanpHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYJISPHO-KMHETUYECKONM TEOPHH
UAcabHOTO Ta3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHedl KHHETHUYECKOW SHEpruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bble 3aK0HBL. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLINE JIMCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu MOJEKYII
OPraHUYEeCKUX COCTUHECHUM.

OmnbIThl 110 AU Y3UH KUIKOCTEH 1 Ta30B.

Mojenb GpOyHOBCKOTO JIBHYKCHHUS.

Mogaens onbita [lTepha.

OIBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHUS.
Moenb, WILTIOCTPUPYIOIIAS TPUPOLY JABICHHS T'a3a HA CTEHKH COCY/a.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHUE COCTOSHUS UJ1€aTbHOTO T'a3a, H30IPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OHpe,I[CJ'ICHI/IC MacCcCbl BO3lyXa B KJaCCHOM KOMHAT€ Ha OCHOBE I/I3MepeHHI>’I 00BéMa
KOMHAThLI, AaBJICHUA U TEMIICPATYpPhI BO31yXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHaMuyeckas cucreMa. BHyTpeHHss Heprist TepMOANHAMHYECKOW CUCTEMBI U

crocobbl €€ wu3MeHeHus. KommdectBo TernoTel U paborta. BHyTpeHHsAs sHeprus
OJTHOATOMHOTO HJI€aJIbHOTO Tra3a. Bujabl Temsonepeaayd: TEMJIONPOBOJHOCTh, KOHBEKIIHS,

HN3TY4YCHHUC. YJIeJ'H)Haﬂ TEINIOEMKOCTH BemecTBa. KoInmdecTBO TEIIIOTHI IIpu TCIuIonepeaayc.

[Tonsitne 06 agnabaraoM mporiecce. [1epBriil 3aKoH TepMouHAMUKH. [IprMeHeHne nepBoro
3aKO0HA TEPMOJMHAMHUKH K U3ompoleccam. [ padudeckas nHTepIperanus padboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.



Tennoble MammHbl. [IpHHIKTBL JeHiCTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus SHEprUn B
TerIOBBIX MammmHax. KoaddumueHT mone3noro aerctBus TertoBoi mamuuel. [{ukn KapHo u ero
KO3(DPHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHHUE: JABUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEPrHM Teja NPU COBEPIIEHUM pPAaOOTHI: BBUIET MPOOKH U3

OyTBUIKH TIOJ] ICHCTBUEM CIKATOTO BO3/IyXa, HarpeBaHue 3(hrpa B JIATYHHOU TPYOKe MyTEM TpEeHUS
(BuaeOIEMOHCTpAIHS ).

W3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHU TeIionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO ABUTATEIs.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenue ynenbHONU TEMITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[Tapoo6pa3oBanue u kKoHaeHcalus. Vicniapenue u kunenue. AOCOIIOTHAS U OTHOCUTEIbHAs
BJIQXKHOCTH BO3/ayxa. HaceieHHslit map. Y aenpHas Temiora napooOpa3zoBaHusi. 3aBUCUMOCTD

TEMIICPATYPbI KUIICHUS OT AABJICHUS.

Tsépnoe teno. Kpucrammuaeckue u amop¢pHbIe Tena. AHU30TPOIHSI CBOMCTB KPUCTAJIIOB.
Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBieHue u kpuctayMzanus. Y jaenabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHu4eckue ycTpoiucTBa U NPaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETD,

KaJIOpUMCTP, TCXHOJIOTHMU IIOJIYYCHHS COBPCMCHHBIX MATCpHUajioB, B TOM YHCIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUHU.

CriocoObl U3MepeHus BIKHOCTH.

Hab6nronenue HarpeBaHus ¥ TUTABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanys KpuCTalIoB.

Yuenuueckuui sxcnepumenm, nabopamopuule pabomoi



N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO30yXa.

Pa3znen 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa

Onextpuzauuss Teln. OIEKTpUYecKuil 3apsa. J(Ba Buaa dIEKTPUYECKUX 3aps/ioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHUS JNEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB.  3akoH Kynona. ToueuyHbIi  2JIEKTpUYECKUN  3apsii.
OnekTpuueckoe moje. Hampsxk€HHOCTh 3iekTpudeckoro mois. [lpuHuun cynepno3uuuu

OJICKTPHUICCKUX roJieit. Jlmanm Hapr[}KéHHOCTI/I OJICKTPHUYECKOT'O ITOJIA.

Pabora cun anexrpocratuueckoro nosst. [lorennuman. Paznocts norennuanos. [IpoBogHuku
U IUBJIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JudexTprudeckas NpoHUIIaeMOCTb.

OnektpoéMkocTs. Konaencarop. DNeKTpoEMKOCTh IUIOCKOTO KOHACHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuyeckue ycTpoiucTBa U MPAKTUYECKOE IPUMEHEHHE: FIEKTPOCKOIL, FIEKTPOMETP,

JNIEKTPOCTaTUYECKAs  3alIUTa, 3a3eMJICHHE  3JIEKTPOIpPUOOPOB,  KOHJEHCATOpP,
KOIMPOBAJIbHBIN anmapar, CTpyHHbBIN IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.
B3aumoaencTBue HadIEeKTPU30BAHHbIX TEI.
DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.
ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
DIIeKTpOCTaTUYECKas 3alIHTa.

JINdNIeKTPUKHY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBHCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOT'0O KOHJACHCATOPA OT IJiomaan miaCTuH, paCCTOAHUA
MCXKIAY HUMHU U JIHBHGKTpI/I‘—IeCKOfI IIPOHUITACMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3mepenune 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUd TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPHUUECKOrO TOKA. MICTOYHMKHU TOKa.
Cuita Toka. [TocTOSITHHBIN TOK.



Hanpsokenne. 3akon Oma 115 yyacTka LETH.

SHGKTpI/I‘ICCKOe COIIPOTUBJICHHC. VI[CJIBHOG COIIPOTUBJICHHUC BCIICCTBA.
HOCJ’IG,I[OB&TCJ'IBHOQ napajajiCJbHOC, CMECIIAHHOEC COCAUMHCHUE IIPOBOJHNKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyisi—JIeHa. MOIHOCT 3IEKTPUYECKOTO TOKa.

DNEKTPOABUKYIIAs CUjla U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs POBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonHuku. CoOCTBEHHass M INpPUMECHas HPOBOJUMOCTh IOJTYHIPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPHOOPBI.

DJIEKTPUYECKHII TOK B pacTBOpax M paciuiaBax >3JEKTPOJMTOB. DJIEKTPOIUTHUECKAs
JTUCCOLMAIUS. DIEKTPOIIU3.

DJIEKTpUUYECKUi TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENIbHBIN pa3psia. MonHus.
ITma3zma.

TexHU4ecKrue yCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKA, OJCKTPOHArPEBaTEbHBIC MPUOOPHI, JJICKTPOOCBETUTEIBHBIC MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JHOJ, TEPMHCTOPbI W  (OTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JINOJI, TAJIbBAHUKA.

Jlemoncmpayuu

HSMGpGHl/Ie CHUJIBI TOKAa W HAIIPSIKCHU .

3aBUCHMOCTD CONIPOTUBJICHUA NWIMHAPHUYCCKUX IIPOBOAHUKOB OT [JIMHBI, IUJIOINAAU
MOMNEPECUYHOTO CCUCHUA U MaTCpUuaa.

CMemanHoe COCIMHCHHUEC ITPOBOJHUKOB.

IIpsiMoe u3MepeHue NIEKTPOIABHKYIIEH cuiibl. KOopoTkoe 3aMblkaHHe TajabBaHHYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3pst ¥ IPOBOJIUMOCTb BO3lyXa.
OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3ydeHne cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

I/ISMepeHI/Ie 3H€KTpOJIBH)I(YHIeﬁ CHUJIBI ICTOYHHMKA TOKA U €0 BHYTPCHHECTO COITPOTUBIICHHA.



Habmronenue anekrponusa.
Me:xnpeameTrHbie CBA3H

N3yuenne kypca ¢usuku 6azoBoro ypoBHA B 10 Kiacce OCYyHIECTBISCTCS C y4&TOM
COZEPKATEIbHBIX MEXIIPEMETHBIX CBSI3e C KypcaMH MaTeMaTHUKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuvie nousimusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO ITO3HAHMS:
sBIICHUE, Hay4yHbId (pakT, rumore3a, Qu3uyeckas BEIWYWHA, 3aKOH, TEOPHsl, HAOIIOACHHE,
3KCTIIEPUMEHT, MOJICTIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pemieHuEe CUCTEMbl YPaBHEHUM, TMHeWHas (GyHKIus, mapadonia, runepoona,
uX rpaduKku U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX IPOEKUUH HA OCH KOOpPJHHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: Mexanndeckoe IBMKEHUE B KUBOW mpupone, TudQy3us, ocMOC, TeIIo00MeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKHUBOM IPUPOJIE.

Xumus: JUCKPETHOC CTPOCHHUC BCIICCTBA, CTPOCHUEC ATOMOB M MOJICKYJI, MOJIb BCHICCTBA,
MOJIAApHas Macca, TCIIJIOBBIC CBOMCTBA TBéleI)IX TCII, )KI/II[KOCTef/'I U TasoB, J3JICKTPUYCCKUC
CBOMCTBA MCTAJIOB, SJICKTPOJIUTHYCCKAA AUCCOIUalus, raJibBaHUKa.

l'eocpaghus: BNIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.
Texnonoeus: npeodbpa3zoBaHue IBUKEHHUH ¢ UCMOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B

TEXHHKE, MOAINITHUKY, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHMs, mapoBas TypOHWHa, OBITOBOH
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyUYE€HUsI COBPEMEHHBIX MaTE€pPHalioB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTMH,  DJEKTPOCTAaTHYECKas  3aIlMTa,  3a3€eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KJIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocTostHHbIE MarHuThHl. B3aumojelicTBHE IMOCTOSHHBIX MAarHMTOB. MarHutHoe Iose.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3unyy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHayKuuy. KapTrHa TMHUN MarHUTHOW MHTYKIIMHU T10J1S1 HIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpPOBOJHMKA C TOKOM. KapTuHa NWMHMNA MHAYKIUM MArHUTHOIO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzanuMmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amnepa, e€ MOIyJIb U HaIIpaBIICHUE.

Cuna Jlopenua, e€ Monayidb M HampaBlieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIIBI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

SIBeHME ONEKTPOMAarHUTHOM MHAYKIMHM. IIOTOK BEKTOpa MAarHUTHOW HWHAYKIHH.
DNEeKTPOABMKYIIAS CUJIa MHAYKUUHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Dapazes.

BuxpeBoe anexTpuueckoe mose. ODJIEKTPOJIBMXKYIAs CUIa MHIYKUUU B IPOBOJHHKE,
JBIKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJIHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

I/IHIIYKTI/IBHOCTI). SIBnenue CaMOUMHAOYKIHNH. BHeKTpOI{BI/I)I(YIHa}I CHJia CaMOMHAYKIHH.
3H€pFI/I$[ MAarauMTHOTIO IMOJIA KaTyIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

Texuuueckue YCTpOP’ICTBa U NOPAKTHYICCKOC TIPUMCHCHUC: TIOCTOSAHHBLIC MAIHWUTHI,
SJICKTPOMAIrHMThI, DJICKTPOABUTATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUI[, MHAYKIWOHHAA ICYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.
JIvHUY MHIYKIIMY MAarHUTHOTO MOJIA.
B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.
SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIWH.

IIpaBuno Jlenna.



3aBHCUMOCTh BHCKTpOI[BI/I)KYH_[eﬁ CUJIbBI MHAYKIIUKU OT CKOPOCTU HU3MCHCHUA MArHUTHOTO
IIOTOKa.

SIBieHure caMOMHIyKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMarHUTHOW NHAYKIIMH.
Pa3pen 5. Koje6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazcHumHvle KOae0anus

KonebGarenbnas cucrema. CBoOoaHbIE MexaHMueckue kolebanus. [apmoHuveckue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa konebanuid. [IpyKMHHBIH MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUYECKUX Kosebanuii. [IpeBparenue snepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

KoneGartenbubiit  koHTyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJI€OAHUS B UAE€AIHLHOM
KOJIeOATeIbHOM KOHTYype. AHAJNOTHS MEXIYy MEXaHWYeCKMMU W 3JEKTPOMAarHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UACATBLHOM KOJIeOaTeIbHOM

KOHTYpE.

[IpencraBienue o 3aryxaroumx KojeOaHMsIX. BbIHYyXIeHHbIE MEXaHUYEeCKHe KoJeOaHMs.
Pe3onanc. BeinyXieHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

[lepemennsblii Tok. CHHYyCOMIANbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUYECKON SHEPrum.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTposHepruu. KynpTypa ucnoiab3oBaHus

SJICKTPOSHEPTHUHU B MMOBCEOHEBHOM KU3HU.

Texuuueckue YCTpOﬁCTBa U TPAKTUUCCKOC MNPHUMCEHCHUC!: SHGKTpI/I‘leCKI/Iﬁ 3BOHOK,
TeHepaTop NEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTenbHON cUcTeMbl (IPYKHHHBINA MU MaTeMaTHYeCKHMA
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.
HccnenoBaHue CBONCTB BBIHYXKJICHHBIX KOJIeOaHUH.
Habmronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIEC KOJIeOaHusI.

OcmumorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
AIIEKTPOMArHUTHBIX KOJICOaHUH.



Pe3onanc opu mocCjaca0BaTCIIbHOM COCAMHCHUHN PC3UCTOPA, KATYIIKHM HHAYKTHUBHOCTU U
KOHACHCATOopa.

Monenb TUHUY 3IIEKTpOIIepe1adH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpHOa MaJIbIX KojeOaHHii rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mMepeMEHHOr0 TOKa B IENM W3 TOCIEI0BAaTEIbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60IHbL

Mexannyeckue BOJHBI, yClIoBUs pacnpocTpanenus. [lepuoa. CkopocTh pacrnpocTpaHeHUs
W juuHA BONHBL [lomepeuHple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxmus
MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIy4€HHUsS 3JIEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHranus BekTopoB E, B, V B anekTpoMarautHoit BoiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMieHHe, monspu3anus, audpakuus, wuHrepdpepenuus. CKOpocTh

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 37€KTPOMAarHUTHBIX BOJH. [IpuMeHEHHE 37EeKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKaloLe cpeibl.

TexHnyeckue ycTpoHCTBAa M IPAKTUYECKOE IPHUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue orpaskeHus U MpeioMIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue uarepdepeHnn 1 Tuppakiind MEXaHUYECKHX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJAOH W YacTOTOMN
KOJICOAHMIA.

HccnenoBanne  CBOMCTB — DJIEKTPOMATrHUTHBIX  BOJIH:  OTPaKEHHE, IPEIOMIICHUE,
noJsisipu3anus, 1udpakuus, HHTepepeHIns.



Tema 3. Onmuka

I'eomerpuyeckas onruka. [IpsMonuHenHOEe pacpoOCTpaHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyd cBera. ToyeyHBI ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne M300pakeHUl B IUIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3akOHBI MpeJOMIICHUS cBeTa. AOCOMIOTHBIA MOKa3aTelb
npenomienud. IlosHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroja IMOMHOTO BHYTPEHHETO
OTpPa’KEHUS.

Hucniepcust cBera. CiioskHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue u pacceuBaromue JnuH3bl. ToHkass mnuH3a. DOKYyCHOE pacCcTOsHUE WU
ONTHYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHe n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nuH3ax. @opMyia TOHKOW JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBast omrtumka. WaTepdepenmms cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX

KOTICpCHTHBIX HCTOYHUKOB.

Hudpakuuss cBera. JudpakumonHas pemérka. YcioBue HAOMIONEHHUS TJIABHBIX
MaKCHMMYMOB IIPH [1aICHUU MOHOXPOMAaTHYECKOT0 CBeTa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHudeckue yCTpPOWCTBAa W MPAKTHUYECKOE TPUMEHEHWE: OYKH, Jiymna, (oroammapar,
NPOEKIMOHHBIN armnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAs PEeLIETKA,
HOJIIPOULL.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpOCTpPaHEHUE, OTPaXXEHUE W IpeloMieHHe cBera. OnTudeckue
npuOOopBI.

[TorHOE BHYTpEHHEE OTpakeHHe. MoJIellb CBETOBO/IA.
HccnenoBanre CBONCTB N300pakKeHUI B JTMH3aX.

Monenu MUKPOCKOTIA, TeIECKOTIa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Hab6nronenue aucnepcun cBera.

[TommydeHue CieKTpa ¢ TTOMOIIBIO PU3MEI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmionenue noisipu3aiu cBeTa.



Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3mepenue nmokazaresst IpeioMIICHUs CTEKJIA.
HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.
HabGnronenue aucnepcun cBera.

Paznen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH

['paHuIBl MPUMEHUMOCTH KJIACCHYECKOW MexaHWKH. llocTynaTel cCHerUalbHOW TEOpUHU
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B Bakyyme, MNPUHIUI
OTHOCUTEILHOCTHA DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOSI.
Paznen 7. KBanroBasi pusuka

Tema 1. dnemenmul Keanmoeoii onMuKuU

®oronsl. Gopmyna [1nanka cBsizu sHEprun HOTOHA C €ro0 YACTOTOW. DHEPrUs U UMITYJIbC
doToHa.

OtkpeiTue u wuccnenoBanue (oroddpdexra. Omnbitel A. I'. CromeroBa. 3aKOHBI
doroaddexra. YpasHenune DitHmreitHa 1 porordpdexra. «Kpacnas rpanuna» porodddexra.

Hasnenue ceera. Onbith [1. H. JleGenena.

XUMHYECKOE NeICTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTHUECKOE MpUMEHEeHHUe: (OTORNIEMEHT, (POTOAATUHK,
coJIHEeUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.
Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopna mo paccesnwuro o -uactui. [lnanerapnas
monenb atoMa. [loctymater bopa. U3nydenue u mornomieHue (GOTOHOB MPU MEPEXOE aToma C
OJTHOTO YPOBHSI SHEPTUH Ha Ipyroi. Buasl cnektpoB. CriekTp ypoBHEH SHEPTHUH aTOMa BOIOPO/IA.

Bonnosble cBolicTBa yactuil. Bonnsl e bpoiinsa. KopryckyisspHO-BOJIHOBOM Tyalu3M.



CroHTa"HHOE U BBIHYKACHHOC U3JIYUCHUC.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAJIBHBIA  aHaIu3
(criexTpockorIt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJTHBI J1a3epa.

HaGmronenne muHEWYaThIX CIIEKTPOB M3TYYCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
Habnronenue TMHEHYaTOro CriekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, JJOKA3BIBAIOIINE CI0KHOCTh CTPOeHUS siipa. OTKPBITUE PATMOAKTHBHOCTH.
OmneiTel Pesepdopaa no onpeneneHuio coctaBa paauoakTUBHOrO u3inydyeHus. CpoiicTBa anbda-,
Oeta-, raMMa-u3NydeHus. BiausHue paiuoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HyknmonHas moxaens spa [eiizenoepra—Banenko. 3apsig
sapa. MaccoBoe umcio siapa. M30Torsbl.

Anbda-pacniag. DNIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amMma-uznyuyeHue. 3aKOH
PaMOaKTUBHOTO pacraja.

OHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuwiii peakrop. Tepmosaepubiii cuHTe3. IIpoOieMbl M THEPCHIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YAaCTHII.
@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pr3nueckoit KapTHHBI MUpA.

TexHMUECKHE YCTPOMCTBa W MpPAaKTUYECKOE NMPUMEHEHHE: JO3UMeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu
CuéTuynK MOHM3UPYIOIINUX YaCTHUII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).



Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH
Oransl pa3BUTUs acTpoHOMUU. [IpukiagHOe 1 MUPOBO33PEHUECKOE 3HAUEHNUE aCTPOHOMUM.
Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue 3BE3/bI, IUTAHETHI, UX BUIUMOE JBUKCHHE.
CounHeyHas cucrema.

Counnie. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprun CosHia W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMmMa «CeKTpaIbHbIM KJIaCC — CBETUMOCThY. 3BE3/bI TJIABHOU
MMOCJICIOBATEILHOCTH.  3aBUCHMOCTh  «Macca — CBETUMOCTB» JUII  3BE3J  IJIaBHOM
nocyeIoBaTeIbHOCTH. BHyTpenHee cTpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0XKACHUU U 3BOJOIMU CoJiHIIa U 3BE3/1. DTarbl )KU3HU 3BE3].

Muineunsiit [Iyte — Hama ["anaktuka. [Tonoxenue u nuxenne Connua B ["amaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06na. Pasberanue ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe u3inyueHue.

MacmrabHnas ctpykrypa Beenennoit. Meraranakruka.
Hepeménapie mpoOieMbl aCTPOHOMUH.
Yuenuueckue nabnrooenus

Habmtoienust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKECHHM
JUTSL OTIPEJICIICHUS TIOJIOKEHUST HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro noymapus u sipkue 3BE3/IbI.

HaGnronenus B teneckon Jlynsl, mianet, Mneunoro IlyTu.
O0o0maroniee NoBTOpeHHE

Pony ¢u3mku U acTpoHOMHM B JKOHOMHYECKOM, TEXHOJIOTMUYECKOW, COIMATBHOU W
TUYECKOH chepax AeaTeIbHOCTH YeJI0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOM KapTHHE MHUpa, posib (U3MUECKOH TeOopuH B (POPMUPOBAHUU TPEACTABIECHUN O
¢bu3nueckoil kKapTuHe MUpPA, MECTO (PU3UUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUMN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenmne kypca ¢uszuku 6a3oBoro ypoBHA B 11 Kkilacce ocCymIecTBIS€TCS € y4&TOM
COJIep’KaTeNbHBIX MEXIPEIMETHBIX CBA3€M € KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medcnpeomemmvle nonsmus, CBA3aHHbIE C H3YYEHHEM METOAOB HAY4YHOIO IO3HAHUS:
ABJIEHUE, Hay4yHbIH (pakT, rumoresza, (Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: perieHre CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIMH: CHUHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKLUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeAeIeHNE TUIONIAAN TUNIOCKUX GUTyp U 00BbEMa Tell.



buonoeus: anexrpuueckue sBICHUS B )KUBOM PUPOE, KojeOaTebHbIE IBUKECHHUS B dKUBOU
MIPUPOJE, ONITUYECKHE SIBJICHUS B KUBOU NPUPOAE, NEHCTBUE paAUalliy Ha )KUBBIE OPTraHU3MBI.

Xumus: CTPOGHAE€ aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIIETKH, CIIEKTPAJIbHBIN aHAIU3.

l'eoepaghus: marHuTHBIE TONMIOCa 3€MJIH, 3aJIe)KM MAarHUTHBIX Py, (OTOCHEMKA 3E€MHOMN
IIOBEPXHOCTH, NPE/ICKAa3aHUE 3EMIICTPSICCHUH.

Texnonozus: IMHUAU DIIEKTPOIIEpEIay, TEHEPATOP NMEPEMEHHOIO TOKA, JIEKTPOJBUIaTElNb,
UHAYKIMOHHAS Te4yb, pajap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neub,
NPOCKIIMOHHBIN anmapar, BOJIOKOHHAs ONTUKA, COJIHEYHAst OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yuebHoro mpenmera «®Pu3rka» Ha ypoOBHE CpeqHero obiiero oOpa3zoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECHEYHTH  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JImuHOCTHBIE PE3YIbTAThl OCBOEHUS yueOHOro mpenMera «DPHU3UKa» JTOKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl PyKOBOJACTBOBAThCS C(HOPMHUPOBAHHONW BHYTpPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHUEHTAlUi, ITO3UTUBHBIX BHYTPEHHHX
yOXKICHUIM, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIn3allid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM 1€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAKJAHCKOM TO3WMLMU  OOYydaroImerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIICYETIOBEYCCKUX T'YMAHHUCTHYECKUX M JIEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HHTEpEcax TIPakIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIHLHON OpraHU3aInu;

YMCHUEC B3aHMOH€ﬁCTBOBaTL C COIHMAJIBbHBIMH HWHCTUTYTAMH B COOTBCTCTBUHU C HX
q)yHKI_[I/IHMI/I N Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NIAaTPHOTHYECKOTO BOCITUTAHUS
c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

OECHHOCTHOC OTHOMICHUC K TOCYyAapCTBCHHLBIM CHMBOJIAaM, IOOCTHIXCHUAM pOCCI/II\/JICKI/IX
y‘léHHX B 00acTu (1)I/I3I/IKI/I N TCXHHUKMU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YKCJIE B J€ATEIbHOCTH YUEHOTO;

OCO3HAHWE JIMIHOTO BKJIAa B IIOCTPOEHKE YCTOWYINBOTO OYIyIIEro;
4)3¢TeTHYecKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOUYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) TPy 10BOTr0 BOCIIMTAHMS



UMHTEpEC K Pa3InyHbIM cepam MpophecCHOHATBHON IEITETbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (U3MKON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccun u
PCAIN30BbIBATH CO6CTB€HHBI€ JKU3HCHHBIC IIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMO00pa3oBaHUIO B 00JacTU (PU3MKH Ha
NPOTSKEHUH BCCH KH3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

c(OPMHPOBAHHOCTh 3JKOJIOTUYECKON KYyJIbTYPHI, OCO3HAHHE TJIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IUTAHUPOBAHME U OCYLIECTBICHUE JCHCTBUM B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA LieIel
YCTOMYMBOI'O pa3BUTHUS YEIIOBEUECTBA;

paciupC€HuC OnbiTa ACATCIBHOCTU 3KOJOTIYECKOM HAIpaBJICHHOCTU Ha OCHOBC
WMEIOIIMXCS 3HAaHUM 110 (1)I/ISI/IK6;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (prU3NYECKON HAYKH;

OCO3HAaHHUEC LICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLECCC U3YUYCHUS (1)I/IBI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIBHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁnme JeHCcTBUA
ba3oBble Jornyeckue aelcCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyalU3upoBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OmnpeacIATh UEIN ACATCIBHOCTH, 3a1aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHNA B paCCMATPHUBACMBIX (1)I/I3I/I‘~IGCKI/IX SBJICHUAX

pa3pabaThIBaTh MJIaH pelIeHUs IpoOIeMbl ¢ yUETOM aHaIM3a UMEIOIUXCS MaTepUaIbHbBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHUBBI B JACATCIBHOCTH, OLCHHUBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBAThb PUCKU HOCJ'IC,Z[CTBI/If/’I ACATCIIBHOCTH,

KOOPJAMHHUPOBATh M BBINONHATh pabOTy B YCIOBHSX pPEabHOTO, BUPTYyaIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.
Ba3oBble ncciienoBaTeJbCcKHe 1eiicTBUA.

BJIAJICTh HAayYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH IMOHATUAMU M MeToJaMM (hu3nyecKon
HayKH;



BJIQJICTh HaBBIKAMHU y4eOHO-HCCIIEIOBATENILCKON U MPOEKTHON JEATEeIhHOCTH B OOJACTH
¢bu3nKH, cIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY ITOMCKY METOJOB PEUIeHHs 3a1au
(GU3UYECKOTO COACpKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METOI0OB TIO3HAHHSI,

BIIAJICTh BUJAMH JIEATEIBHOCTH IO TMOJYYEHHIO HOBOI'O 3HAHMS, €r0 WHTEPHpPETaLNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIAITh TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M W aKTYaJlM3UpOBATh 3aJady, BbIJBUTaTh
TUIO0TE3Y €€ pelleHus, HAXOIUTh apTryMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh

IapaMeTpbl U KPUTEPUH PELLECHNUS;

AHAJIM3UPOBATH IMOJIYUCHHBIC B XOA€ PCHICHUA 3aJa4d PE3YIbTAaThl, KPUTHYCCKHU OLICHUBATH
X JOCTOBCPHOCTD, ITPOrHO3UPOBATH USMCHCHUC B HOBBIX YCIIOBUSAX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4K B 00pa30BaTEIHHON NEATEILHOCTH, B TOM
qrclie MpU U3YYeHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLlEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTH 3HAaHUS N0 (PU3MKE B IPAKTUUECKYIO 00J1aCTh KUZHEACATENbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEH, IIPEJIAraTh OPUTMHAIBHBIC ITOAXOABI U PEILICHHUS;

CTaBUTh IPOOJIEMBI U 33JjauH, JOMyCKAIOII1e aJlbTepPHATUBHBIEC PELICHHUS.

Pa6Gora ¢ undopmanmeii:

BJIaJICTh HaBBIKAMU IOJIy4YeHUs] WH(POpMAMU (U3UUECKOTO COJEpPKAHUSA M3 HCTOYHHKOB
pa3HBIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBIATH IIOMCK, AaH&IW3, CHUCTEMATHU3ALMI0 U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM Ipe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

MCIIOJIb30BAaTh CPeICTBa MHPOPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUN B PEILICHUN
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3allMOHHBIX 3aJ1ad C cOOdIofieHueM TpeOoBaHUM
PrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBbI, PECYpPCOCOEpEkKEHHS], TPABOBBIX U ITUUECKUX
HOPM, HOpPM MH(OPMAIIMOHHON 06€3011aCHOCTH;

co3laBaTh TEKCThl (DPU3MUECKOrO COJIEpKaHUs B pa3IUYHbIX (opmaTtax ¢ yd€ToM
Ha3zHauYeHUs HTHPOPMALIUH U 1IeNIEBON ay TMTOPHH, BEIOUPas ONTUMAaJIbHYIO (hOpMY MpeICTaBIECHUS
Y BU3yaJIA3aliu.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:
OCYLIECTBIISATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOM AESITETbHOCTH;

pacino3HaBaThb MPEAIIOCBUIKA KOH(I)HI/IKTHLIX CI/ITyaI_II/Iﬁ U CMATYaThb KOH(I)J'II/IKTBI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPE/ICTB;

MMOHUMATh W UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUYATHbHOU PaOOTHI;



BBIOMpPATh TEMATUKYy W METOJbl COBMECTHBIX JECWUCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BBIBAaTh M KOOPAMHHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN

Y4aCTHUKOB, OOCY>KIaTh Pe3yJIbTaThl COBMECTHOU PabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKIOr0 YYaCTHHUKA KOMaH[Ibl B OOLIMI pe3ynabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTh HOBBIE IPOEKThI, OLEHUBATh WUJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTyallUAgX,
MMPOABJIATE TBOPUYCCTBO U B006pa}K€HI/Ie, OBITh HMHHUIMAaTHBHBIM.

PeryasiTuBHBIe yHHMBepcaJdbHble y4eOHbIE TeiiCTBUS
Camoopranusaunus:

CaMOCTOATCIIBHO OCYIICCTBIIATL IMO3HABATCIIBHYIO ACATCIIBHOCTL B obractu (1)I/I3I/IKI/I u
ACTPpOHOMUM, BBIABIIATH HpO6JICMBI, CTaBUTh U q)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4du,

CaMOCTOATEJIbHO COCTABJISATh IUIAH PEIICHUS PacYETHBIX M KauyeCTBEHHBIX 3ajiad, IUIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM HUMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEINOUTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

c1oco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO APYAULIUU B 001acTH (PU3UKH, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIN YPOBEHbD.

CﬂMOKOHTpOJIb, 3MOLUHMOHAJLHBLIA HHTEJJIEKT:

JaBaTb OLCHKY HOBLIM CUTyalWsM, BHOCHUTHb KOPPECKTHBBI B JCATCIbHOCTH, OLICHUBATDH
COOTBCTCTBUC PCIYJILTATOB LCIIAM;

BJIaACTh HaBBIKaMU MO3HaBaTeIbHOM pe(I)J'ICKCI/II/I KaK OCO3HaHUs COBCPUIACMBIX HeﬁCTBHﬁ n
MBICJIMTCJIBHBIX ITPOLECCOB, UX PE3YJIIBTATOB U OCHOBaHHﬁ;

HCIIOJB30BaTh HpI/IéMBI pe(bHeKCI/II/I IJI OLICHKU CUTyallnuu, BBIGOpa BCPHOTI'O PCIICHUA,
YMCTb OLICHUBATL PUCKHU U CBOCBPEMCHHO MPUHUMATL PCHICHUA 110 UX CHUXKCHULO,
MMPUHHUMATh MOTHUBBI U apTYMCHTBI APYTUX PHU aHAJIN3C PC3YJIbTATOB ACATCIBHOCTH,

MMPpUHHUMATDh ce6$[, IIOHHUMaA CBOM HEAOCTAaTKHN U JOCTOMHCTBA,



IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporuiecce nocTrKeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MTPOrpaMMBbI IO (pU3HKe ISt
YPOBHSI CpeAHero oluiero oopa3oBaHus y OO0y4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
MHTEJUICKT, MPEAINOaraloufii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAILHOE COCTOSIHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTD
3a CBOE MMOBEJICHUE, CIIOCOOHOCTH aIalITUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHHSM H ITPOSIBIIAT
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLMH, BKJIIOYAIOLIEH CTpPEMJIEHHME K JOCTHKEHHUIO LIEIU U YCIEXY,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE IEHCTBOBATh UCXO/S U3 CBOMX BO3MOXHOCTEH;

AMIATHM, BKJIIOYAOLIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBAaTh €T0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIOCOOHOCTb BBICTPAUBATh OTHOLICHUS C APYTHUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 kJacce npeMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Y O0OYHAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTO (U3UKH B (POPMHUPOBAHUM COBPEMEHHOMN
Hay4YHOU KApTUHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKM U TEXHOJIOTHM, B IPAKTUYECKOU
JEATEIbHOCTH JIFOCH;

YUUTBIBATh I'PAHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJIeNIeii: MaTepHalibHas TOUKa,
MHepLHagbHas cucTeMa OTCYETa, aOCONIOTHO TBEPIOE TEO, UACATIBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJN, TOUCUHBIH IEKTPUUECKUI 3apsil PU PEeLIeHUH (PU3UUECKUX
3ajady;

pacro3HaBaTh (PU3MYECKHE sBJIE€HUS (IPOLECChl) U OOBSICHITH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE MBM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JIBIDKEHUE 110 OKPY>KHOCTHU, MHEPLIUS, B3aUMOAEUCTBHE Tell, T dy3usi, OpOyHOBCKOE JBUKEHUE,
CTpOEHHE KUIKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUHN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alNs, KHUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBILICHHUE JABJICHHs ra3a IPHU €ro HarpeBaHuU B 3aKPbITOM COCY/E, CBA3b
MEXJly NapaMeTpaMu COCTOSHMsI ra3za B H30IIpoLeccax, 3JEKTpU3alus Tejl, B3auMOJCHCTBHE
3aps1/I0B;



OIKCBHIBATh MEXAaHUYECKOE JBWKCHHE, UCIOJb3ysd (U3UUYECKHUE BEIMYMHBI: KOOPAWHATA,
IIyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHjla, UMITYJIbC Teld, KHHETHYECKas
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas paboTa, MeXaHHMUYECKass MOUIHOCTb;, MpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (GU3NYECKUN CMBICI UCIIOIb3YEMBIX BEJIMUMH, UX 0003HAYEHUs
U €IUHMIIBI, HAXOIUTHh (DOPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PH3MUYECKYIO BEJIHYUHY C IPYTUMHU
BEJIMYNHAMU;

OIMCHIBATh W3y4YCHHBIC TEIUIOBBIC CBOMCTBA TEJN W TEIUIOBBIC SBICHHSA, HCIOIb3YS
¢u3nueckue BENWYMHBL: JABJICHUE Tasza, TEeMIIepaTypa, CpenHss KUHETHYECKas DSHEprus
Xa0TUYECKOTO JBIKEHUSI MOJIEKYJ, CPETHEKBAaJpAaTHYHAs CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, KO3(GQUIMEHT MOJE3HOTO JEHCTBUSA TEIUIOBOTO
JIBUTATEJIST; IPU ONTMCAHUM MTPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCTIOIB3yEMBIX BEIHYHH,
uX OOO3HAYCHHMS M EIMHHUIBL, HAXOAUTHb (POPMYJBI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJINYMHY C JPYTHMHU BEITMUYUHAM;

OIKCBIBATh M3YUYECHHBIE HJIEKTPUUYECKHE CBOWCTBA BEILIECTBA M AIIEKTPUUECKHE SIBICHUSA
(mpouiecchl), UCHONB3YS (PU3NUYECKUE BEIUYUHBL AJEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaNnpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; IpPU ONUCAHUU IPABUIBHO
TPAKTOBATbH (1)I/ISI/I‘I€CKI/II\/JI CMBICJI HCHOJB3YCMbIX BCIWYWH, HUX 0003HaUYeHUs H CAUHUIbBI;
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BEJIMYUHAMM;

AHAIM3UPOBATh (U3MUYECKUE TPOIECCHl U SBICHUS, UCTOIB3ys (U3NYCCKUE 3aKOHBI H
NPUHIUIIBL: 3aKOH BceMmupHoro Ttsarotenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHWYECKOW dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUI CYNEPIIO3UIIAN CHJI, TIPUHITUTT
paBHOIpPABUs MHEPLHATIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KHHETHYCCKYIO TCOPHIO CTPOCHHUS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C a0COJIOTHOM TeMIIepaTypOM, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHCHUS
IIEKTPUIECKOTO 3apsia, 3akoH KysoHa, py 3TOM pa3nuvarh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BhIPAKEHUE U YCIOBHS (IpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

00BSCHATH OCHOBHBIC TIPUHIUIIBI JIeNCTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pasiindaTth yCJIOBUA UX 0e301IaCHOTO HCIIOIL30BaHUS B IMOBCEAHEBHO KU3HU,

BBIMOJIHATh 3KCIIEPUMEHTHI 10 MCCIEOBAaHUI0 (U3NYECKUX SIBICHHH W TMPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U  KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (HOpMyIHpOBaTh
npobaeMy/3afady ¥ rMIoTe3y y4eOHOro 3KCIIepuMeHTa, COOMpaTh yCTaHOBKY U3 MPEJIOKEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U (OPMYJIUPOBATH BHIBOIBI;

OCYIIECTBIISITh NpPsSIMbIE M KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEJIWYUH, MPH 3TOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO W3MEPEHUs M HCIHOJIb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU MEX]Ty PU3NYECKUMH BEIMYMHAMHU C UCIIOJIb30BaHUEM MPSIMBIX
U3MEPEHUl, NP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJIbTaThl IMOJyYEHHOMN
3aBHCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE TaOIUII U TPpapUKOB, J1€1aTh BHIBOJIBI 10 pE3yJIbTaTaM
UCCIIEJOBAHMSI,

coOnroaarh mpaBuia Oe30MacHOro TpyJAa IMPH NPOBEACHUM MCCIEIOBAaHUN B pamMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THhIE 3aJaud C SIBHO 3aJaHHOM (U3MUECKON MOJENbI0, HUCHOIb3YS
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 3a7aull BHIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOpPMYJIbl, HEOOXOIWMble s €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyY€HHOTO 3HAaUeHUs! (PU3HMUECKON BEITUYHHBI;



pemiath KauyeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LEMOUYKY
paccyXJIeHUI ¢ ONOpOi Ha U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

UCII0JIb30BATH [TPU PEIICHUHU yUeOHBIX 3a/1a4 COBPEMECHHBIC HH(POPMAIMOHHBIC TEXHOIOTHH
JUI TIOUCKA, CTPYKTYpUPOBAHHS, HWHTEPIPETAMU M MPEICTaBICHHUS Yy4eOHOM W Hay4dHO-
HOMYJISIPHON HH(DOPMALIUH, TOJYISHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATh
MOJTy4aeMyr0 HHPOPMAITHUIO;

NPUBOJNUTH TPUMEPHI BKJIA/Ja POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJIS1 00€CIICUCHHUS
0e30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMU YCTPONCTBAMHU, JJISi COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYIKaIOIIe cpejie;

paboTaTh B IpymIie ¢ BHIMOJIHEHHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh PabOTy
IpyNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIIBHOCTH B
HECTAaHJAPTHBIX CUTYalMAX, aJ€KBATHO OLICHMBATh BKJIAJ KAKJIOTO U3 YYaCTHUKOB I'DYIIIBI B
peleHre paccMaTpuBaeMoi MpoOIIEMBI.

K konny oOyuenus B 11 kiacce npegMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Yy 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojib U MeCTO (U3MKU B (POPMUPOBAHUHM COBPEMEHHOI
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh T'PAaHUNBl NPHUMCEHCHUSA U3YUYCHHBIX (I)I/ISI/I‘ICCKI/IX MOHGHCﬁZ TOYECYHBIN
BJIGKTpI/I‘IGCKI/II\/'I 3apsna, JIyd CBETa, TOYCYHBII HCTOYHUK CBE€Ta, AACpHasd MOACIIb aTOMa, HYKJIOHHAaA
MOZCIIb aTOMHOTO sApa IMpU pCUHICHUA (1)I/I3I/IIICCKI/IX 3aaay,

pacno3HaBaTh (uU3NYECKUE SBJIEHMS (Ipolecchl) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
UHAYKIUS, JAEHCTBHE MarHUTHOTO IIOJIi Ha MPOBOJHUK C TOKOM W JBHXKYIIMHCS 3apsj,
AJIEKTPOMarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBiieHNe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OIKCHIBATh HM3YYCHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MAarHUTHBIC, ONTUYECKHE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3UYECKHUE BEIUYMHBL: JJIEKTPUUYECKHM 3apsil, cuja TOKa, DIEKTPUYECKOe
HaIpsKEHUE, IEKTPUUECKOE COITPOTHUBIIEHHUE, PA3HOCTh MOTEHIIUAJIOB, JIEKTPOABIKYIIASI CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouisi, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTyIIKH, SHEPTUSl 3JIEKTPUYECKOI0 M MAarHUTHOTO MOJIEH, MEepUoja W 4YacToTa KojieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHjla TOKAa B IpOIlecce TApMOHUYECKHUX JIEKTPOMAarHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CuUjla JIMH3bI, NP ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, UX O0003HAueHUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTUMH BeIMYMHAMY;

ONUCLIBATL HM3YYCHHBLIC KBAHTOBBIC SBJICHUSA U IMPOLCCCHI, HUCIOJIb3YA (I)I/IBI/I‘-ICCKI/IG
BCJIIMYMHBI: CKOPOCTH JJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI M 4YaCTOTa CBECTA, SHEPIUA U



UMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sJEp, IpPU OMUCAHUHU
NPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3MUYECKYIO BEIMUYMHY C OPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYCHNE (PU3NUECKON BETMUMHBI;

aQHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCJEAO0BAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akOH JDxoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPAKEHUs CBETAa, 3aKOHBI IIPETOMIICHUS
cBeTa, ypaBHeHHE DiHIITelHa U1t HoTod(PdeKTa, 3aKOH COXPaHEHHs SHEPTUU, 3aKOH COXPAaHEHUS
MMITYJIbCA, 3aKOH COXPAaHEHUs IEKTPUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MacCOBOIO 4YHCIIA,
noCcTyJlaTel  bopa, 3aKOH pagMOAKTUBHOIO pachajga, OpU 3TOM pas3jiMyaTh CIOBECHYIO
(GOpMyYIHMpPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHHWE M yCJIOBHA (TPaHUIBI, 00JIACTH)
MIPUMEHUMOCTH;

OIpesieNIATh HAIpaBJIeHWE BEKTOpa MHAYKUUM MArHUTHOTO IOJsSI MPOBOAHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTDH U OIIUCHIBATDH I/I306pa)K€HI/Ie, CO31aBacMoOC€ IIOCKHUM 3CPKaJIOM, TOHKOM J'IHHSOﬁ;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SIBICHUI M MPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWil: Tpu OSToM  (POPMYIHPOBATH
npobiieMy/3aqady U TUIIOTe3y y4eOHOT0 AKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000py10BaHUs, POBOAMTH OIBIT U (JOPMYITHPOBATH BHIBOJIBI,

OCYILECTBIISITh TPSIMbIE M KOCBEHHBIC W3MEPEHUs (HU3MUECKUX BEIMYHH, TPU STOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOABl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM IMPSIMbBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BeIMYMH B BUAEe TabmuI U TpaduKoOB, [enaTh BBIBOJABI IO pe3yjbTaTaM
WCCIIEI0BAHMS;

coOnrofarh mpaBuia O€30MacHOro0 TpyJAa IMPH NPOBEACHMM MCCIEIOBAaHUNM B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-MCCIE0BATEIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pewmiatb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbl0, HUCHOJIb3Y
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
IPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUsI (PU3MUECKON BEIUYUHBI;

pe€miaTe Ka4€CTBCHHLIC 3aJadd: BBICTpaWBATb JIOTUYCCKU HCEIIPOTHBOPCYHBY IMECIIOYKY
paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTU U (I)I/ISI/IHCCKI/IC SIBJICHUS

MCIIOJIL30BAaTh MPH PEIICHUH YUYEOHBIX 33]1a4 COBpEMEHHBbIC NH(POPMAIIMOHHBIE TEXHOJIOTHH
JUIsL TIOUCKA, CTPYKTYpUPOBaHUsS, HHTEpIpPETalud U TMPEACTaBICHUS Yy4yeOHOW U Hay4dHO-
MOMYJISIPHOM MHGOPMAIUH, TOTYUYEHHOU U3 PA3IMIHBIX HICTOYHUKOB, KPUTHUYECKH aHATH3UPOBAThH
noJtygaemMyro HH(OpMaIuio;

00BSICHATH IMPUHIUIIBI JehCcTBUSA MallInH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB, pa3iiniaTtb
YCIIOBUSA UX 0€30IaCHOTO HCIIOIL30BaHUS B HOBC@HHGBHOﬁ KHU3HU,



NPUBOJNUTH TPUMEPHI BKIIA/Ja POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

MCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JIJIs1 00€CIICUCHHUS
0e30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, JJIsi COXPAaHEHUS
3JI0pOBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloOIIe cpejie;

paboTaTh B IpymIie ¢ BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IUIIAHUPOBATh PabOTy

TpYIIIbL,

pallkOHAJIBHO pacCnpeaciiaThb

00s13aHHOCTH H IJIaHUPOBAaTh ACATCIIBHOCTHL B

HECTAaHJAPTHBIX CUTYAIlUSIX, aJeKBATHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB I'PYIIbI B
pelleHre paccMaTpuBaeMon IPOOIIEMBI.
TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC

Ne
/o

HaumenoBanue pa3nennos u
TEM MPOTrPaMMBbI

Konmuectso yacoB

Bcero

KonTponb
HBIC
paboThI

IIpakTuue
CKHE
paboTHI

OnexTpoHHbIE (IIH(PPOBHIE)
00pazoBaTesbHBIE PECYPCH

Paznea 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUA

1.1 | ®usuka u MeTOABI HAYYHOI'O 2 bubnuorexa [JOK
MO3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pazgen 2. MEXAHUKA
2.1 | Kunemaruka 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 | Jluramuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B 6 1 1 bubnuotexa [JOK
MEXaHHUKE https://m.edsoo.ru/7f41bf72
HToro no pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
3.1 | OcHOBBI MOJIEKYJISIPHO- 9 1 bu6nuorexa [IOK
KHHETHYECKOU TEOPHUHU https://m.edsoo0.ru/7f41bf72
3.2 | OcHOBBI TEPMOAMHAMUKHI 10 1 bub6nuorexa [IOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHble COCTOSIHUS 5 bu6nuorexa [IOK
BenrecTBa. Pa3oBbIe MEPEX0Ibl https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. 9JIEKTPOANHAMMKA
4.1 | DnexTpocTaTHKa 10 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCTOSTHHBIN dIEKTPUICCKUN 12 1 2 bubnnoreka [JOK
TOK. TOKH B pa3IMYHbIX CpeAax https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68 4 5
I10 ITPOTPAMME
11 KJIACC

Komnmyectso yacos
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https://m.edsoo.ru/7f41bf72
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No HanmMeHnoBanwue pasnenoB u Bcero | Kontpomns | IIpaktu DneKkTpoHHbIE (IU(PPOBHIE)
n/m TEM IPOTrpaMMBbl HBIE YecKue o0pa3oBaTesbHbIE PECYPCHI
paboThl | pabOTHI

Paznen 1. JIEKTPOANHAMUKA

1.1 | MarauTHOE 1oJje¢. 11 1 3 bu6nmoreka [IOK
DJeKTpOMarHUTHAs! MHIYKLHUS https://m.edsoo0.ru/7f41c97c

Hroro no pazueny 11

Pa3nea 2. KOJIEBAHUS 1 BOJIHbBI

2.1 | MexaHHYECKHE H 9 1 bu6nmoreka [IOK
9JICKTPOMArHUTHBIC KOJICOaHHUsI https://m.edsoo.ru/7f41c97c

2.2 | MexaHHYECKHE H 5 1 bu6nmoreka [IOK
AJIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo0.ru/7f41c97c

2.3 | Onruka 10 3 bu6nuoreka [IOK

https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Pazzen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1 | OcHOBBI CICIMATILHOM TEOpUU 4 1 bubmuorexa [HOK
OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 | DaemMeHThI KBAaHTOBOW ONTHKHU 6 bubmuorexa [JOK
https://m.edsoo0.ru/7f41c97c

4.2 | Ctpoenue aToma 4 bubnmnoreka HOK
https://m.edsoo0.ru/7f41c97c

4.3 | ATomHOE s11pO 5 bu6nuoreka [IOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 | DneMeHThI aCTPOHOMUH U 7 1 bubmuoreka [JOK
acTpopH3UKH https://m.edsoo0.ru/7f41c97c

Hroro no pazneny 7

Pazgen 6. OGOBIIAIOIIEE ITIOBTOPEHHUE

6.1 | O6o6maromIee MOBTOPEHUE 4 bubmuorexa [JOK

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

Hroro no pazgeny 4

PezepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB 68 4 7

110 ITPOTPAMME
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