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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPEOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTeNbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Takxke ¢ yudéroMm (enepaibHOM paboyeil mporpaMMmbl BOCHUTAHUS U
KOHILICTIIIUM TIpernojiaBaHusl yuyeOHoro mpeamera «Pusuka» B 00Opa3oBaTeIbHBIX
OpraHu3aIuiax Poccutickon Penepauuu, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpamMmbl 10 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHb Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHnn ux ¢uznke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-ACSITEIIbHOCTHOTO
nonxona. [Iporpamma no ¢usuke coorBercTtByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOyueHusl, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pealM3alud MEKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAy4YHBIMU Y4YE€OHbIMU mpeaMeramMu. B Hel
OTIPEJENSIIOTCS OCHOBHBIE LIETU M3y4YeHUs (U3UKM HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3uke BKIIOYALT:

e IUIAHMPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3rKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3YJIbTATHI [0 rojiaM 00yUEHUs;

e coJepkaHue yueOHoro npenmMera « Pu3nka» 1o rogam o0yueHusl.

dusuka Kak Hayka O HauOojiee OOIIMX 3aKOHAaX TPHUPOIbI, BBICTYNAas B
KayecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHuU 00 okpykatoieM mupe. LLkonpHbIM Kype HU3HKH — CHCTEMOOOPa3yOIUii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB W SIBJICHUHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEM,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHne (U3MYEeCKUX 3HAHUM  ONpeAeNseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TMOJIy4eHHUS! HOBBIX MAaTE€pHalOB C 3aJaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydyenne ¢GU3MKM BHOCUT OCHOBHOM BKJIaJd B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTUHBI MuUpa oOydarolmuxcs, B (GOPMUPOBAHUE YMEHUN NPUMEHSTH
HAYYHBI METOJ1 TO3HAHUS PU BBIMOJIHEHUN UMU YYEOHBIX UCCIIEI0OBAaHUI.

B ocHoBy kypca ¢u3uKu Ui YpOBHS CpeaHEro ooOmero oOpa3oBaHUs
NOJIOKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK MPHUHLMIBL €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBIAETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca (Qumnku
Oo0OBeIUMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs



dbopMupoBaHUE TPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus MOpeAnojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMANa (PU3NYECKONH HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
bu3uKku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaAMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusuku  mpeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTUYECKHUX MPHUIOKEHUN
U3YUYEHHBIX TEOPU U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHUS HIIEMEHTOB
COJlepKaHMs, TOCBSAIMIEHHBIX OKOJOTHYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKkXke OOCYXIEHUS
npo0JieM palMOHAIBHOTO IPUPOJIOTOIB30BAHUS U SKOJIOTMUECKON 0€30MaCHOCTH.

Crep:KHEBBIMHU JJIEMEHTAaMU Kypca (PU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCS (pusmueckue teopun (PpopMupoBaHUE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKONW TEOpHH, POJH (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  MPEIACTABICHUSAX O TMPHUPOJE, T'PaHMIAX
NPUMEHUMOCTH TEOpUHM, MJId ONUCAHUA €CTECTBEHHO-HAy4YHBIX SIBJICHUUH U
MIPOIIECCOB).

CHUCTeMHO-IEeSTENbHOCTHBIN MOJIX0Jl B Kypce (U3HKU peaiu3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3allMMh IKCIEPUMEHTATBHOM ACSTEIBHOCTA OO0YYarOIIMXCA.
Jlns  6a3oBoro ypoBHA Kypca (U3UKM — OTO HCHOJIB30BAHUE CHUCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OPATOPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUN CIHUCOK YUYEHHYECKHUX
MpaKTUYeCKux paboT. Brijenenne B yka3aHHOM mepeyHe J1abopaTopHBIX padorT,
MPOBOJIMMBIX  JJIS KOHTPOJS H  OICHKH, OCYIIECTBIISICTCS yYaCTHHUKAMU
00pa3oBaTeNpHOrO TMpolecca MCXOAS U3 OCOOEHHOCTEW IUTAHWPOBAHHUS U
ocHalleHus kaOuHera Qusuku. Ilpu >ToM obOecrieuuBaeTcsi  OBJAJCHUE
OOYYarOIMMHUCS YMEHHUSIMU TPOBOJNUTH KOCBEHHBIC H3MEPCHHMsI, HCCICIOBAHUS
3aBUCUMOCTEN (U3MYECKUX BEJIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
MIPETOKEHHBIX TUTIOTES.

bonbpmoe BHUMaHWE YACNSETCS PEIMICHUI0 PACUETHBIX U KAYECTBEHHBIX
3amad. [Ipu 3TOM U1t pacdy€THRIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a7a4l C SBHO
3aJTaHHON (PU3UIECKON MOJIEITBIO, TIO3BOJISIOIINE IPUMEHSTh N3YUEHHBIC 3aKOHBI 1
3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak M UHTETPUPYS 3HAHUS W3
pa3HBIX pa3aenoB. J[s KaueCTBEHHBIX 3a7a4 MIPUOPUTETOM SIBIISIOTCS 3aIaHUs HA
OOBSICHEHHE TPOTEeKaHUs (PU3MYECKUX SBIICHUM W TIPOIECCOB B OKpYXKaromeh
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM Il CUTyallud MPaKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOro Tpoiiecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CpeTHEro 00IIero o0pa3oBaHUs IOJKEH U3y4aThCsl B YCIIOBUSX
MpeAMETHOr0 KaOWHeTa (M3WKUA WIM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa



MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKiIa. B kabunere (u3MKU TOHKHO OBITH
HE0OX0oaMMOEe JIabopaToOpHOE OOOpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (PU3MKe YUYCHHUYECKUX MPAKTUYECKUX padOT M JEeMOHCTPALMOHHOE
o0opyI0oBaHUE.

JleMoHCTpallMOHHOE  00OpyoBaHHE (PopMHUpyeTCs B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M  OOECIEYMBAET IOCTAHOBKY
NEPEUYMCICHHbIX B MporpamMMme 1o (U3UKE KIIOYEBBIX JEMOHCTpALUNA s
UCCJICIOBAHMSI  M3Y4Yae€MbIX  SIBIEHUA M  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUM.

JlaGopaTopHoe 00OpyaOBaHHE JII YYCHUUECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMaTUYECKUX KOMIUIEKTOB M 00ECTeuMBaceTCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYalmMXca. TeMaTHYecKne KOMILIEKTHI
71a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ IU(POBBIX JaOOPaTOPUIA.

OCHOBHBIMHU 1EJIAMH U3y4Y€HUsI PU3UKHU B 0OLIEM 00pPAa30BAHUHU SIBIISIFOTCS:

e (dopMmupoBaHHE WHTEpeca W CTPEeMJICHHS OOYyYaroIIUXCS K HaydHOMY
U3YUYEHUIO MPUPOJbI, PA3BUTHE HMX HHTEIUIEKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJi€ MO3HAHUSA U (POPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PECHHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HMCIOJb30BAHUEM
(bu3MYeCKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIIbCTB;

e (opmMupoBaHue TpenCTaBICHUNA O PONMM (PU3MKHU IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHne STUX Leje 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

npoIriecce n3yueHus Kypca (GU3uKu Ha YPOBHE CpeIHETo 001ero o0pa3oBaHus:

e TMpuOOpEeTEeHHE  CHUCTEMbl  3HaHUW 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIApHYIO (PU3UKY, DJIEKTPOJMHAMHUKY, KBAaHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPOPU3NKHU;

e (opMupoBaHue yMEHHMI TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
OoOBbsiCHCHHMsI (PU3WYECKUX SBICHUW B TPUPOAC H ISl TPUHATHS
MPAKTUYECKUX PEUICHUH B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOM
dbusznyeckoil Monenbplo, 3a;ad, MOAPa3yMEBAIONINX CAMOCTOSTEIHHOE
co3gaHue pU3MIeCcKol MOJEIIU, aJleKBATHON yCIIOBUSAM 3aJa4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIILYIO

Ccpeay,



e OBJIAJICHUE METOJIaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS W MPOBEACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHajln3a W MHTEpIpeTanud uHGOpMaIuy,
OTIpEAETICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTATa;

e CO3JaHME YCIIOBUH AJI Pa3BUTHS YMEHHH MPOCKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEI0), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraembiii B mporpamMme 1o (QU3MKE MepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX PpaldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBIOOP
MPOBEJCHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAMBUAYaTbHBIX
0COOEHHOCTEN 00yJaromuxcsl.



COIEPXAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT O MTO3HAHUSA

®usuka — Hayka o npuponae. Hayunbie mMeTOABI NMO3HAHUSA OKPYIKAOLIETO
Mupa. Ponbp OSKCriepuMeHTa W TEOPUM B NPOLECCE MO3HAHUS IPUPOIBL.
DKCNEPUMEHT B (QU3HKE.

MopenupoBanue (HU3NYECKUX SBICHUM W TpolieccoB. HayuHbie TUIIOTE3BI.
duznyueckre 3aKOHBI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHON Hay4HOW KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHayioroBele ¥ I1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JaTYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBUXKCHMUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienue, CKOpPOCTh (CpeaHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHHE MaTepUalbHOW TOYKM, MX MPOEKIMH HAa OCH CHUCTEMbI KOOPIMHAT.
CrnoxxeHue nepeMenieHui 1 CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSMOJIMHEHOe nBmkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, MYTH ¢ TEPEMELICHUS
MaTepUabHOW TOYKH OT BPEMEHHU.

CBoboHOE TIasieHne. Y CKOpEHHE CBOOOIHOTO TaACHUS.

KpuBonuuenHoe  aBuxkeHue. [IBuKEHME  MaTrepualbHOM TOYKH 1O
OKPYXHOCTH C MOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEMHAS
ckopocTh. [lepuoa u yactora obpaienust. [{[eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUI0METD,
JBH)KCHUE CHAPSIOB, IICMTHbIC U PEMEHHBIC MTepeIayun.

Jlemoncmpayuu

Mopaenb cucTteMbl OTCUETA, WIUTIOCTpAIUsl KUHEMAaTHUYECKUX XapaKTEPUCTHUK
JIBYKEHUS.

[IpeoOpazoBaHue TBUKEHUIN C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3LyXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxkeHusi Tejaa, OPOIIEHHOrO TMOJ] yrioM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHHUS.

HanpapneHue cKopocTu pu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3ydeHne HEPaBHOMEPHOTO ABUXKEHHS C LIEJbIO ONPEEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILICHUSI MEXIY NYyTSIMHU, MPONIAECHHBIMU TEJIOM 3a
MOCJeA0BaTEIbHbIE paBHBIE MPOMEKYTKM BpPEMEHH TMPU PaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIBHOU CKOPOCTHIO, pABHOW HYJIIO.

N3ydenune NBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tenna, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpunuun  otHocutensHOcTH  [amunes. lIlepBeii  3akoH  Hprortona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuil. Bropoii 3akon HeroToHa
JUI. MaTEPUAIIBHON TOUKH. Tpetuit 3akoH HproTOHA 17151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtAroreHus. Cuma Tsoxectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKobxkeHus, kauenusi). Cwia tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKOJbXEHUs U cwiia TpeHus nokosi. Koaduiment tpenust.
Cuita cOnpOTUBIIEHUS IPH IBUKEHUU TEJIA B )KUJKOCTH WIIH Tase.

[TocTynarenbHoE U BpallaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cHuJlbl OTHOCUTENIBHO oOcH BpamieHus. llnedo cunbl. VYcmoBus
paBHOBECHSI TBEPAOTO TEINA.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepUUH.

CpaBHeHHE MacC B3aUMOJAECHCTBYIOIIUX TEJ.

Bropoi 3akoH HeroToHa.

N3mepenne cuil.

CioxeHune Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Jedopmaliuu.

HesecomocTs. Bec Tena npyu yCKOpEeHHOM MOABEME U MTAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHUS TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3yueHue aBMxKeHUs: OpycKa 10 HAKJIIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pa3ziie, OT X JepopMaliuu.

HccnenoBanue ycioBUM paBHOBECUS TBEPAOTO TeJla, HMEIOIIETO OCh
BpALLCHUS.

Tema 3. 3akonst coxpanenus 6 MexanHuke

NMiynsc MarepuaibHOM TOYKH (T€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbec cUbl U U3MEHEHHE HMITyJbCa Telld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.



PaGoTa cribl. MOIITHOCTH CHJTBI.

Kunernyeckass sHeprus MarepuaqbHOM TOukH. Teopema 00 H3MEHEHHU
KUHETUYECKOUN YHEPTUU.

[TorenuuanbpHas SHEPrusl. [TorenuuanbHas SHEPrus YIIPyro
nepopmupoBaHHoi  mpykuHbl.  [loTeHnManbHast 2HEpruss Tejla  BOIU3H
MTOBEPXHOCTHU 3EMIIH.

[loTennmanbHple W HENOTEHIHMalIbHble  cuibl.  CBsI3b  paboOThHI
HEMOTECHIHAIBHBIX CHJI C U3MEHEHUEM MEXAaHMYECKOM 3HEPIHHM CHCTEMBI TElL
3aKOH COXpAHEHUSI MEXAHUYECKON YHEPTHHU.

Yupyrue u Heylpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBHOM YHEPTUHM B KHHETHYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yueHne aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MAasITHUKOB.

WccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUUYECKOW PHEPruu
TeJIa Ha IPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyJsipHast Gu3uKa 1 TEPMOTUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBmwxenue. Juddysus. Xapakrep IABUKEHHS U
B3aMMOJCHCTBUSA 4YacTUIl BemiecTBa. Moaenum CTpPOEHHUsI Ta30B, XKHAKOCTEH U
TBEPABIX TEJ U OOBICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojeliel. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemectBa. [loctosinnas ABoraapo.

TemnoBoe paBHOBecue. Temrieparypa u €€ uamepenue. lllkana temmeparyp
Llenbcus.

Mopnens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpUH HACAIbHOro raza. AOCONIOTHAash TeMIiepaTypa Kak Mepa
CpeoHEW KHUHETUYECKOM SHEPIruM TEIUIOBOIO JBMKEHUs dactull rasza. lllkara
temrepatyp KensBuHa. ['a30Bble 3ak0oHBI. YpaBHeHHEe MenaeneeBa—KimanerpoHa.
3akon JlanbToHa. M3ompoliecchl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduyeckoe MPEACTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30X0Pa,
nu3o0apa.

TexHuyeckre yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTMHEHUM.

OnbIThl 10 U PY3UN KUAKOCTEH U ra3oB.



Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopens onsita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aIMOJIENCTBHUS.

Mogens, WUTIOCTPUPYIOIIas TPUPOTy AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSHHUS HWJEAJbHOIO rasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenue Macchl BO3QyXa B KIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHHI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbl mepmooOuHamMuKu

TepmoanHaMuueckass cucreMa. BHYTpeHHSsS dHEpPrus TEPMOIMHAMUYECKOU
CHUCTEMBI U CTIOCO0BI €€ m3MeHeHus. KonrdecTBo TemioTel U pabota. BHyTpeHHSs s
SHEPrusi  OAHOATOMHOTO  HWJeajJbHOrO  Tra3a. Buasl  Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKITUS, U3JTyYeHHUE. Y IeJIbHasl TEIIOEMKOCTh BEIECTBa.
KonnuecTBo TEITIOTH NpH TEIIIONEpEaaye.

[lonsitue 00 ammabatHoMm tpouecce. IlepBblii 3aKOH TEPMOJUHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMHUKHU K u3ompoieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon Tepmounamuki. HeoOpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MammHax. KoahdumueHT moae3Horo
nevictBus TeroBodl MmammHbl. [{ukn KapHo m ero koaddumueHT moje3Horo
JEHCTBUS. DKOJIOTUYECKUE IPOOIEMBI TETII0IHEPTETHKH.

TexHuyeckre YCTpOHCTBA M TMPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOJA JCUCTBHEM CXKAaTOTO BO3/yXa, HarpeBanue >¢upa B
JaTyHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPALIHS).

N3MeHeHne BHYTpEHHEN SHEPTUu (TeMIlepaTyphl) Teaa MpH TeIlonepeaaye.

OnelT mO anuabaTHOMYy PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoil TypOUHBI, TBUTATEIISI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooGpa3oBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONMIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. HacelmeHHsli mnap. YjaenbHas TeEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUSI.



Tsépnoe Teno. Kpucramnuyeckue u amopubie Tena. AHU30TPONUS CBOMCTB
kpucrtamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbsl. [lnaBneHue u
KpUcCTayuM3anus. Y aelibHas TerioTa miasieHusd. Cyonumarus.

VYpaBHeHuUE TEII0OBOTO OajaHca.

TexHuueckue yCTpOHCTBa M MPaKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TOJYYEHUSI COBPEMEHHBIX MaTEpPUaoB, B
TOM YHUCJIE HAHOMATEpUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX TAPOB.

Kunenue npy MoHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

Habmoienue HarpeBaHus 1 IJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanust KpuCTasioB.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol

N3mepeHre OTHOCUTENIbHOM BIaXKHOCTH BO3/1yXa.

Pazgea 4. daekrpoanHammuka

Tema 1. dnekmpocmamuka

OnekTpu3anms Teld. OJEKTpUYECKHil 3apsia. JlBa BuAAa 3IEKTPUYECKHUX
3apsAoB. [IpOBONHUKH, NUAIEKTPUKKA U TOJYNPOBOJHHMKU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHsblil 3neKTpUUecKuii 3apsi.
Onektpudeckoe mnojne. Hanpspk€HHOCTh  3nekTpudeckoro mosd.  [IpuHuun
CYHEPHO3ULIUK AIEKTPUUECKUX Moyed. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OIS,

Pabora cun  anektpocratmueckoro  moss.  Ilorenuman.  Pa3HocTh
noTeHuuasoB. [IpOBOJHUKM U AMDJIEKTPUKU B AJIEKTPOCTATUYECKOM TOJIE.
JlvanexTprdeckas MpOHULIAEMOCTb.

DnekTpoéMKOCTh. KonzeHcaTop. DIEeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsyKEHHOT0 KOHAEHCATOPa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKH B AIEKTPOCTATUYECKOM MOJIE.

DneKTpocTaThuyecKas 3amuTa.

JIMPAEKTPUKHU B AJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOHIaau
IJJACTUH, PACCTOSHUASI MEXAY HUMHU U AUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Hctounnku Toka. Cumna Toka. [IocTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa LETu.

DJIEKTPUUECKOE COMPOTUBIICHUE. Y AEIbHOE COINPOTUBIICHUE BEILIECTBA.
[TocnenoBaTenbHOE, MapalieIbHOE, CMEIIIAHHOE COSIMHEHUE TPOBOHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AJICKTPUYECKOTO TOKA.

DJIEKTPOJABMKYIIAsl CHJia U BHYTPEHHEE CONMPOTUBIICHHWE MCTOYHHKA TOKAa.
3axon Oma a1 OJTHOM (3aMKHYTOM) 2iieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOJAMMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DIEeKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX IMyYKOB.

[TomynipoBOTHUKH. CoOcTBeHHAs u MIPUMECHAS MIPOBOJIUMOCTb
noTynpoBoHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIGKTPUYECKUMI TOK B  pacTBOpax W  paciuiaBax  JJIEKTPOJIUTOB.
DJIEKTPOIUTUYECKAS AUCCOUMAIMS. DIECKTPOJIN3.

DJIeKTpUUECKUl TOK B razax. CaMOCTOSITEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckre yCTpOWCTBA W IPAKTUUECKOE MPUMEHEHHUE: aMIIEpMETD,
BOJBTMETP, PEOCTAT, HCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIM O,
TEPMUCTOPHI U (OTOPEZUCTOPHI, TOTYIPOBOTHUKOBBIN AUO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenre cuiibl TOKA M HAPSIKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
TJTOIIA/IM MOTEPEYHOTO CEUEHUS U MaTepuania.

CmeliaHHOe COEIMHEHUE MPOBOIHUKOB.

IIpsiMmoe wu3MepeHue SICKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCThH COIIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JTEKTPOIUTOB.

HckpoBoit paspsaa U IPOBOAMMOCTB BO3/1yXa.

OIHOCTOPOHHSIS MPOBOJAUMOCTD JIHOJIA.

Yuenuuecxuii sxcnepumenm, rabopamopHuie pabonuvl

N3yyeHne CMEIaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenune 371eKTpOABMAKYIIEH CUIIbl MCTOYHMKA TOKA W €ro BHYTPEHHETO
COIIPOTHUBIICHUA.

HaoOmronenue amexrpoiusa.

MexnpeaMeTHbie CBA3H



Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyIIecTBIsETCS C
Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTEMaTUKH,
OMOJIOrUK, XUMHUH, reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, Hay4yHbIA (akT, rumore3a, (puanyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITUPOBAHNUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHWH, JIMHEWHas (QyHKIuUS,
napabona, runep6osa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCHU KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonocus: mexanndyeckoe ABMXKEHUE B *KUBOW mpupoje, nuddysus, ocMoc,
TEII00OMEH KMBBIX OPraHU3MOB (BU[bI TEIJIONEPEIayu, TEIIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H
ra3oB, JJICKTPUUYECKHE CBOMCTBA METAJUIOB, SJIEKTPOJIMTHYECKAs JAMCCOLUALIMS,
rajibBaHUKa.

l'eoepaghus: BnaxxHOCTh BO3/yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUU C MCIOIb30BAHMEM MEXaHU3MOB,
y4€T TpEeHUSI B TEXHHUKE, MOJIIMITHUKHA, HUCIOJIb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JpPYTHE€), JIBUraTeldb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOM XOJOIMIbHUK, KOHIULIUOHEP, TEXHOJIOTUU
IOJIyYEHUS] COBPEMEHHBIX MAaTepUaJOoB, B TOM YHCIE€ HAHOMATEpHUAJIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEpOKC, CTPYMHBII MIPUHTED, AIIEKTPOHArpEeBATEIbHbBIE npuOopHI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TaJIbBAHUKA.

11 KITACC

Pazgen 4. daekrpoanHammuka

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUSA

IlocTossuHble  MarHuThl.  B3amMojeilicTBHE  IOCTOSHHBIX  MarHuTOB.
MarautHoe 1one. BekTop MarHUTHOM HWHAYKUUH. [IpuHUOMO Cyneprno3uiuu
MarHuTHBIX mnosiek. JIMHMKM MarHuTHOM WMHAYKIMU. KapTuHa NWHWUNA MarHUTHOM
WHIYKIUH TI0JIS IOCTOSIHHBIX MarHUTOB.

MarautHOoe 10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUM WHIYKUHAH
MAarHUuTHOTO TOJISI JUIMHHOTO MPSMOr0 MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOkOoM. OnbIT Ipcrena. BzanmoneiicTBre npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HaIlpaBIICHUE.

Cuna Jlopenua, €€ MOIyb U HaIlpaByieHUE. J[BUKEHUE 3apSKEHHON YaCTUIbI
B OJTHOPOJTHOM MarHUTHOM mojie. Pabota cuisl Jlopenia.



SIBieHne ANEKTpOMAarHMTHOM MHAYKUMH. [IOTOK BexkTopa MarHWTHOU
WHIYKIUU. DJIEKTPOJBIKYILAs CUjla WHIYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexktpuyeckoe IMoje. DIEKTPOABWKYIIAS CHIA HWHAYKUIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

ITpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME CaMOMHIYKLIMH. OJIEKTPOJBHXKYILIAs Cuia
CaMOUHTyKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIC
MArHuThl, BJEKTPOMArHUTBI, JJIEKTPOJBUIaTENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOI'O ITyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKUUW MAarHATHOTO TOJIS.

BzaumopencTeue 1ByX NpOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBNeHHE 3IEKTPOMATHUTHON HHAYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHIIBI MHIYKIMH OT CKOPOCTHU WU3MEHEHHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIKH C TOKOM.

HccnenoBanue nerCTBUS MOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHAYKIHH.

Paznen 5. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmMpPOMAZHUMHbIE KOJ1€0AHUA

Konebarenbnass  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
["apmonnueckue konebanus. [lepuona, yactora, amrumryga u (aza KoseOaHU.
[IpyXuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwmii. [IpeBpareHue sHEPruu IpU TapMOHUYECKUX KOJICOaHUSX.

Konebatenbubiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYCCKUMH U
AIIEKTPOMAarHUTHIMU KojebanusiMu. Dopmyna TomcoHa. 3akOoH CoOXpaHEHUs
HHEPIUU B UJICATLHOM KO0JIEOATEIbHOM KOHTYPE.

[IpencraBienue o 3aTryxaromux KojieOaHusx. BeIHYK/IeHHbIE MEXaHUYECKHE
Kosebanus. Pezonanc. BeiHyK€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.



[lepemenHblii TOK. CHHYCOHMJAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOIO TOKAa. AMIUIMTYJIHOE W JCHCTBYIOIIEE 3HAYECHHE CHJIBI TOKa U
HaIPSKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKON
HHEPruu. DKOJIOTHUYECKUE PUCKHU MPU MPOU3BOACTBE 3nekTposHepruu. KynbpTypa
UCITOJIB30BAHUS MICKTPOIHEPTUH B [IOBCETHEBHON KU3HH.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPHUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, I'€HEpPaTOp NEPEMEHHOIO TOKA, IMHUU IEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJIeOaTeNbHOM cHUCTEeMbl (NIPYXUHHBIA WIH
MaTeMaTUYECKHIl MasITHHK).

Ha6nronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanne CBOMCTB BBIHYXK/ICHHBIX KOJIEOaHUI.

Ha6nronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA U HANIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpu IOCIENOBATEIBHOM COCIMHEHMHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHAECHCATOPA.

Mopneinb TMHUY 3JIEKTPOIIEPENAYN.

Yuenuueckuu skcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCHMOCTH ME€pUOJia MajbiX KojeOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU YU MaccChl rpy3a.

HccnenoBanue MEPEMEHHOIO0 TOKAa B LENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoOMAZHUMHbIE GOIHbL

Mexanuueckue BOJIHBI, ycioBus pacnpoctpaHeHus. Ilepuon. CkopocThb
pacmpocTpaHeHuss M JMHA BOJHBL [lomepedHble W MPOJOJIbHBIE BOJIHBI.
HNuTtepdepenius u Auppakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS U3JyYEHHUS DJIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opuenranus BekropoB E, B, V B anekrpomarautHoi BoiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE, MPENOMIICHUE, MONsIpu3anus, Tudpakuus,
unTepdepenimsa. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Pagnookanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPELBI.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHME: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasl IMAarHOCTHMKa B TEXHHKE M MEIWLIMHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOAO0TIbHBIX BOJH.



Konebmromieecst Te10 Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U MPETOMIICHHS] MEXaHUYECKHUX BOJTH.

Ha6nronenue nnrepepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOmronenue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoseOaHUi.

HccnenoBanne  CBOMCTB ~ JJEKTPOMATrHUTHBIX  BOJIH: OTpaKEHHE,
npesioMJIeHUE, NoJspu3anus, qudpakius, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpsmMonnHErHOE pPacHpoOCTpaHEHUE CBETa B
OgHOpOJHOMU cpexe. JIyd cBera. ToUeUHbIN UCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI oTpakeHus cBera. [locTpoeHue m300pakeHU B
IUIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBEeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomsieHus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcus cBera. CnoxHblil coctaB Oenoro cseta. LBer.

ColOuparomue U pacceuBaromide JuH3bL. ToHkas muH3a. DokycHoe
paccTosiHue W ONTHUYecKas cuiia TOHKOW JuH3blL. [locTpoeHue uzoOpaxeHui B
coOuparolux U paccerBarolmux JuH3ax. dopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOmMOIEHUST MAaKCUMyMOB M MHHHUMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpaxkmus ceera. [Judpakumonnas pemérka. YcinoBue HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPAKIIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOCKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMoNMHEHOE pPACHPOCTPAHEHHE, OTPAKEHHWE U MPEJOMIICHHE CBETa.
OnTuyeckue mpudOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojenb CBETOBOIA.

UccnenoBanune CBONCTB N300paKeHUHN B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue nnrepdepeHiinm ceera.

Habmronenue nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO0 TUGPAKIIMOHHON PEIIETKH.



HaGnronenue nonspusamnuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
W3mepenne moka3aTens MpeIOMIICHHSI CTEKIIA.
UccnenoBanue CBONCTB N300paKeHUMN B JIMH3AX.
HaOmronenue aucnepcuu cBera.

Paznesn 6. OcHOBBI CIeIHAJIBLHON TEOPUH OTHOCUTEJILHOCTH

['panuupl  TPUMEHUMOCTHM  Kiaccuyeckod — MmexaHuku.  [loctynaTsel
CIEHHUAIBHOM TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOZYJII CKOPOCTHU
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEITHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpAILCHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBs13b MacChl C SHEPrUeH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOSI.

Pazgea 7. KBanToBasi pu3uka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue poroddpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue OuHmTerHa 11 potodddekrra. «KpacHas rpanuiiar
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckne ycTpoONCTBA MW MPAKTHYECKOE TPUMEHEHHE: (HOTODJIECMEHT,
doromaruuk, comHedHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(PheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeHETo ¢hoTodddexTa.

CBeTOoauOI.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -HaCTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. M3nydyenue u morjomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YpPOBHS JHEPrUU Ha Jpyrou. Bumbr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosnoBele cBoiicTBa yactull. Bosnsl e bpoinsa. KopiyckynsipHO-BOJIHOBOM
JTyaTu3M.

CrnoHTaHHOE M BBIHYKJICHHOE U3JIy4YCHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopaa.



Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmoienue TnHEeRYaThIX CIIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaOmronenue nMHERYaTOroO CriekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIME CJIOXKHOCTh CTpPOECHHUS sAnpa. OTKpsITHE
pamuoaktuBHOocTH.  OmbiTel  Pesepdopna 1o ompepeneHdro  cocraBa
paavoakTuBHOrO wu3nyuyeHus. CBoiicTBa anbda-, Oera-, TaMMa-U3ITy4EHUS.
Binsinue paagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykimonnas monens sigpa I'eitzenOGepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30Torsbl.

Anbda-pacniaz. DJEKTpPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. ['amma-
U3JTy4eHHE. 3aKOH PaJIMOAKTUBHOI'O pacnajia.

DHeprus CBs3U HYKJIOHOB B sifpe. SAnepHbie cuibl. JledexT maccel sipa.

SlnepHble peakuuu. JleneHue U CUHTES sIep.

Snepuwiii peaktop. TepmosiaepHsiii cunTte3. [IpoOGiaeMbl W TMEPCHEKTHUBHI
AJIEPHON DHEPIETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

MeTtoabl HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalbHbIE B3auMOJIeHcTBUA. EMUHCTBO (m3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpOHWCTBA U MPAKTUYECKOE IIPUMEHEHME: TO3UMETP, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CU€TYnK NOHU3HUPYIOUIUX YACTHULL.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomol

HccnenoBanue TpeKoOB 4acTHI] (110 TOTOBBIM doTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpuKknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Be3nusi, sipkue 3BE37bI, IUIAHETHI, UX BUJIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHas akTHMBHOCTh. McTounuk sHepruu ConHIa W 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpalbHBINA KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM IMOCIEI0BATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCIEA0BaTEIbHOCTU. BHyTpeHHEe cTpoeHue
3B€3/1. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOtonK CoJiHIa U
3BE311. DTambl )KU3HU 3BE3 .

Mnaneunsiit Ilyte — Hama [Nanaktuka. Ilonoxenne u nBumxenune CoJsiHIA B
INanaktrke. Tumnsl ramakTuk. PaguoranakTuku U kBa3apbl. YEpHBIEC IBIPHI B AIpaxX
TaJIAKTHUK.



Bcenennas. Pacmupenne Beenennoii. 3akon Xab06ma. Pazberanue ramakTuk.
Teopus bonemoro B3peiBa. PenmkToBoe usimydeHue.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnblie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaGnronenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONPEeNIeHUs MOJI0KEHNS HEeOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sa CEBEpHOro MOJyIIapus U IPKUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, miuanetr, Mieunoro IlyTu.

Oo0o0maromniee NOBTOPEHUE

Ponp ¢usuku W acTpoHOMHHM B SKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COIMAJILHON M ATUYECKOU chepax MesTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHHU B COBPEMEHHOM HayYHOW KapTHUHE MUpPA, poJib PU3NUECKON Teopun
B (OpPMHUPOBAaHMM TIPEACTABICHUA O (PU3NUECKONW KapTUHE MHpaA, MECTO
(bU3UYEeCKON KapTHUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OHOJIOTHH, XUMHUH, TeoTpadun U TEXHOJIOTUH.

Meowcnpeomemuvie nowsmus, CB3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUA: SIBJIEHWE, Hay4YHbIA (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOeHHUE, FIKCIIEPUMEHT, MOJIEITUPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIeHUE CUCTEMBbl YpPaBHEHUW, TPUTOHOMETPUUYECKHUE
(GYHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMH HA OCHU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOAHBIC D3JEMEHTAPHBIX (DYHKIMH, TMPU3HAKK TMOAOOHS TPEyTrOJIHHUKOB,
onpeesIeHHEe MIOMAaU TIIOCKUX (GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B KUBOM Mpupone, KosieOaTelbHbIe
JIBVKCHUS B KUBOM MPUPOJIE, ONITUUECKUE SIBJIICHUSA B KUBOM MPUPOAE, IEUCTBUE
paaualny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAsE CTPYKTypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKON PEIMIETKH, CHEKTPaIbHBIA
aHams.

l'eocpagpua: MarHUTHBIE TONIOCA 3€MJIM, 3&JI€KH MArHUTHBIX Py,
(boTOCHEMKA 36MHOM TOBEPXHOCTH, MPECKA3aHUE 3EMIIETPSICEHU M.

Texnonoeus: JHMHUM DIEKTPOINEpPENAY, TEHEPATOP IEPEMEHHOIO TOKA,
AJIEKTPOJBUTATENb, WHIAYKIMOHHAS I€4b, pajap, paJAuONpUEMHHUK, TEJIEBU30p,
anteHHa, tenedoH, CBU-neub, NMpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas barapes.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «Du3nKa» HAa YPOBHE CPEIHEro OOIIero
oOpa3oBanusi (0a30BbIi YPOBEHB) MOJDKHO OOECIEYHTH TOCTHDKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX M ITPEIMETHBIX 00pa30BaTEIIbHBIX PE3y/IbTaTOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeamera «Dusukay H0mKHbBI
OTpaxaThb TOTOBHOCTh M CIHOCOOHOCTh OOYYAlOIIUMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULMEH JUYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAllUH, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOIIHNX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OTbITA W OTBITA JESITEIILHOCTH B IMPOIECCE peaTn3allid OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEILHOM JIEATETLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YYaOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO Wi€HA POCCUHUCKOTO OOIIECTRA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYETIOBEYCCKUX  T'yMAaHUCTHYECKUX U
JEMOKPaTHIECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B WMHTEpECcaX TPa)kIaHCKOTO
OOLIECTBA, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3aluu;

yMEHHE B3aUMOJIEUCTBOBATh C COLIMATLHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIMAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM NESITEIbHOCTH;

2) IATPHMOTHYECKOT0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOMU UJICHTUYHOCTH,
NaTPUOTU3MA,;

IIEHHOCTHOE OTHOIICHWE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTHKCHHSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUICCKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NEeSATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOECHUE YCTOMYMBOTO Oy yIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA,
pUCyIero (pu3n4ecKoi HayKe;

5) TpyA0BOr0 BOCIIUTAHUSI:

HHTEpPEC K pa3MuHbIM cdepam mpodhecCHOHATBHOW JeATEeILHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyny1iei mpoeccuu 1 peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIC MJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JIACTH
(U3HUKHM Ha IPOTSHKCHUH BCCH KU3HU;

6) 3K0JI0rnYecKOro BOCIIMTAHUS

C(OPMHUPOBAHHOCTh JKOJIOTUYCCKON KYJIBTYphl, OCO3HAHHE TJI00ATBHOTO
XapaKkTepa IKOJOTHUECKUX MPOoOIIeMm;

IUTAHUPOBAHKE U OCYILECCTBIICHUE JICHCTBHIA B OKPYKAIOIICH cpelie Ha OCHOBE
3HAHUS 11eJICH YCTOMUNBOTO Pa3BUTHSI YSIIOBCUCCTRA,

paclIMpeHUe OIbITa JCSITEIBHOCTH 3KOJIOIMYCCKOW HAIMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 (DU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEATCIBHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUS  (U3HKH  OCYHISCTBIATH NPOSKTHYID M HCCIICJOBATEILCKYIO
NEATCIIbHOCTh HHIUBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jiornueckue JeiicTBUA:
CaMOCTOSITeIbHO  (DOpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh 1ENU JACATCIBHOCTH, 3aJ1aBaTh IApPaMETPbl W KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBIIATH  3AKOHOMEPHOCTM W INPOTHUBOPEYUS B  PACCMATPUBAECMBIX
bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMBI ¢ YUETOM aHaIN3a UMEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3yJILTATOB
LEJISIM, OLIEHUBATH PUCKH ITOCIICICTBUM JIEATEIIbHOCTH;
KOOPAWHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBHUSIX  PEAIBbHOTO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOT'O B3aMMOCHCTBHUSI;
pa3BUBaTh KPEaTUBHOE MBIILICHHUE MPH PEIICHUH )KM3HCHHBIX MTPOOJIEeM.
ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUS .
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOUEBBIMU IOHATHUSMH U METOAAMHU
buznueckoil HayKu;
BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN JESITEIIbHOCTH
B oOylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusT 3a1ad (HU3UIECKOTO COJACPNKAHUS, MPUMEHEHUIO Pa3IAIHBIX
METOJIOB IMO3HAHMUS,
BJIAJICTh BHUAAMHU JIECITEIBHOCTH MO TMOJYYCHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpeTalny, IPEeoOpa30BaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX
CUTyaIMsX, B TOM YHUCJIE TIPHU CO3JaHUU YUEOHBIX ITPOCKTOB B 00J1aCTH (PU3UKHU;



BBISIBIIATh TMPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PpEeIIeHUs, HaXOIuTh apryMEHTHl IS J0Ka3aTeIhCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHANMM3UPOBaTh TIOJNIYYCHHBIC B XOJE PCIICHHWS 3aJaddl  pPe3yJbTaThl,
KPUTUYECKH OIICHUBATh WX JIOCTOBEPHOCThH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIHLHOU
JeSTEIIbHOCTH, B TOM YHUCIIC TIPH N3YYCHUH (PU3HKHY;

JIaBaTh OIIEHKY HOBBIM CUTYallUsSM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUSA 10 (HU3MKEe B MPAKTUYECKYIO 00JaCTh
KU3ZHEIEITeIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OPUTUHAILHBIC TIOIXO0/IbI U PEIICHMUS;

CTaBUTH MTPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

BJIQJICTh HABBIKAMHU TOJNYYCHHS] MH(POPMAIUHA (PU3UICCKOTO CONCPIKAHUS M3
HUCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSATEIBLHO OCYIISCTBIATh IIOWCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIpETAni0 WHGOPMAIMK Pa3INYHbIX BHAOB U (OpM
IIPEICTaBJICHHUS,

OILICHUBATH JOCTOBEPHOCTHh HH(POpPMAIIHH;

UCIIOJI30BaTh  CPENCTBA  WMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aIIMOHHBIX
3a1ad ¢ CcoOMIOJIcHHEeM TpeOOBaHUN OSPrOHOMHKH, TEXHHUKH O€30I1aCHOCTH,
TUTHEHBI, PECYypCOCOEpe)eHUsl, TPaBOBBIX M OTUYECKHUX HOPM, HOpPM
nH(OpPMAITMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJAEp)KaHUS B Pa3IUYHBIX (opmarax ¢
y4€TOM Ha3zHAYCHUST HHPOPMAIIUU | TIEJICBOM ayAUTOPUH, BEIOMpAs ONTHMAIIBHYIO
dbopMy TIpeACTaBICHHS ¥ BU3YaTH3allHH.

KoMMyHUKaTHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIEe 1eCTBHS:

OCYILIECTBIIATh, OOIIEHHME Ha ypokax (GU3UKM U BO BHE-YPOUYHOM
JIEATEIILHOCTH,

pacrio3HaBaTh TMPEANOCBUIKM  KOH(MJIUKTHBIX CHUTyallud W  cMsAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PE€HHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh U MCIIOJIb30BaTh NPEUMYILECTBA KOMAHIHOM M WHIWBUYaJIbHOU
paboThI;

BBIOMPATh TEMATHKy W METOABI COBMECTHBIX ACHCTBUH C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 WICHA KOJIJIEKTUBA;

NPUHUMATh 1EJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JCHCTBUU,
pacnpenensaTb pojid ¢ Y4€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;



OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJa M KaXIOr0 YYACTHHKAa KOMaH[Ibl B
OOIIMi1 pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIE TPOEKThI, OLICHMBAaTh MJIEU C TMO3UIHMH HOBHU3HBI,
OpPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATETUYECKOE TMOBEJIECHUE B Pa3IUYHbIX
CUTyaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESTENIbHOCTh B 00JacTh
GU3MKM ¥ acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATEJIbHO COCTABJIATh IUJIAH PEIICHHS PACUYETHBIX M KAaue€CTBEHHBIX
3aJ1a4, TUIaH BBIMOJIHEHUS IPAKTUYECKON Pa0dO0ThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHHIH;

JlaBaTh OIICHKY HOBBIM CUTYaIIUSIM;

pacIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHUI;

JienaTb OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HPYAMLMH B 00JacTu
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTUBBI B JESTEIbLHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQ/JIETh  HaBBIKAMU  [O3HABATENIbHOMW  peQuieKCMM  Kak  OCO3HAHUSA
COBEPILAEMBbIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBAaHHUIA;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOIrO
peuieHus;

YMETh OLIEHWBATh PHUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHUKECHUIO;

MPUHUMAaTh MOTHBBI W apryMEHTbl JPYTrUX IIPU aHajau3e pe3yJIbTaTOB
NEATEIbHOCTH;

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI W apryMEHTbl JPYTrUX MpPU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B npouecce nOCTHKEHHSI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe JIsI YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOydaroUIUXcs
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJJIEKT, peanoaararomii
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHUsl, BKIIOYAIOIIET0 ClIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHME, BUACTh HAIPABICHUS PA3BUTHUS COOCTBEHHOM IMOLIMOHAIBHOMN chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMsI, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATDH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh AaJaNTUPOBATHCA K
HMOIMOHAIBHBIM U3MEHEHUSM U IPOSIBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;;

BHYTpPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTpEMIIEHHE K JTOCTHKECHUIO LIENH U
ycliexy, ONTHMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

AIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIpYyTUX, YYUTHIBaThb €ro IMpH OCYIIECTBIEHUM OOLIEHHs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh UHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIbTATHI

K konmy oOyuenus B 10 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TEXHOJIOTMH, B IPAKTUYECKOUN ACATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHaibHas TOYKa, HUHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICATBHBIN Ia3, MOJEIU CTPOCHUS Ta30B, KUJIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 33]1a4;

pacrmo3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUUYECKOW TEOPUU CTPOCHUS BEILIECCTBA U
AJEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBIKEHUE, CBOOOJHOE TMAaJIeHUE TeJl, JBM)KEHHE IO OKPYXHOCTH, HHEpIIHUs,
B3aumojeiicTeue ten, Auddy3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE >KUJIKOCTEN
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA Tell MPU HArpeBaHUU (OXJIAXKICHUHU ), TEIIIOBOE
paBHOBECHE, HCIAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3alUs, KUIECHUE,
BJI&JKHOCTbh BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUH B 3aKPbITOM
COCyZE, CBS3b MEXKAY MapaMeTpamMu COCTOsIHMS Ta3a B H30Ipoueccax,
AIEKTpU3alus Tell, B3auMOJICHCTBHUE 3aPAJIOB;

OMKCHIBATh MEXAHMYECKOE NIBIKCHHE, WCIOJIb3ys (PU3NYECKUE BEIMYWHBIL:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca TeJa, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIrusi, MeXaHU4ecKas
paboTta, MexaHWYecKass MOIIHOCTh; IIPU ONUCAHUM MPABUIBHO TPAKTOBATH
(bU3UYECKUl CMBICT HCIOJIb3YEMbIX BEJIWYUH, WX OOO3HAUYECHUS W EIUHMIIBI,
HaXoJIUTh (OPMYJIbl, CBA3BIBAIOUIUE JaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMU
BEJINYNHAMU;



OMUCHIBATh M3YyYCHHBIE TEIUJIOBBIE CBOMCTBA TE€J M TEIUIOBBIE SIBJICHUS,
UCTIONB3Ysl (pU3MUeCKHe BEIWYHMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpexHss
KMHETHYECKasi HEPIusl XaOTHUYECKOro JIBHIKEHUSI MOJIEKYJI, CpEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsA 3HEprus, paboTa rasa,
KO3 PUIIMEHT TMONEe3HOT0 JACUCTBUS TEIJIOBOIO JBUTATeNs; MpPU ONUCAHUU
NPaBUWIBHO TPakTOBaTh (DU3MYECKUH CMBICI MCIOJb3YEeMbIX BEJIMYUH, HX
00O3HAaUeHUs W EAUHUIBL, HAXOAUTh (OPMYJbI, CBSI3bIBAIOIIME JaHHYIO
(bU3UYECKYI0 BEIUYHUHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUsI (ITPOLIECCHI), UCTIONB3YST (PU3NUECKHE BEITUYMHBI: AJIEKTPUUECCKUUN 3apsij,
ANEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD IMOJIS, MOTEHIIUAJ, PA3HOCTh MOTEHIIMAJIOB;
Py ONMHCAHWM TIPABWIBHO TPAKTOBATh (PU3MUYECKHN CMBICI HCIOIh3YyEMBIX
BEJIMYNH, WX OOO3HAYCHMS] W CIUHHUIIBI; yKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BETUYHHY C APYTHUMH BEIHYUHAMH,

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SBICHUS, UCIONB3Ys (pu3nueckue
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUsI MEXaHMYECKOW DSHEpPruM, 3aKOH COXPAaHEHUs MMITYJIbCa,
OPUHIUI CYNEPIO3UIIMK CHJI, MPUHIUII PAaBHONPABUS HHEPUHUAIBHBIX CHUCTEM
OTCuU€Ta, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHMS BEIECTBAa, TIa30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON PHEPrUu TEIUIOBOTO JTBUXKEHUS MOJEKYI C
aOCOJIOTHOM TeMIlepaTypoM, MEepBbIN 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw 3TOM pasinyarh CIOBECHYIO
(GbOpMyTUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JEHCTBUA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHS MX OE30MACHOTO HMCIONb30BAHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Y4YEOHOro HKCIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OPY/IOBaHUS, MPOBOJWUTH OIBIT U
(GbOopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBJIAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT M HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJENIOBATh  3aBUCHUMOCTH  MEXAY  (U3MUECKUMHU  BEIUYMHAMHU  C
WCIIOJIB30BaHUEM TMPSAMBIX H3MEPEHUH, MPU STOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCcUpOBaTh Pe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B
BU/JIE TAOJIUII U TPpaUKOB, AeJIaTh BEIBOABI IO pe3yIbTaTaM UCCIIEeI0BaHMUS;

coOro1aTh MpaBuiia 0€30MaCHOr0 TpyJa MpHU MPOBEJACHUU HCCIEIOBaHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbLCKOW W IMPOECKTHOU
JESATEILHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyIOBaHUS;



pemiate pacu€THbIC 3aJayd C SBHO 3aJaHHOW (DU3MUYECKOH MOJIENbIO,
UCTIONB3YS (pr3HUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIW3a YCIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYHUHBI U (HOPMYJIbL,
HEOOXOAMMBIE IJisi €€ pEelIeHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIyYEHHOTO 3HAaYeHUs (PU3UYECKOU BEIMYUHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHYECKU HEMPOTUBOPEUYNUBYIO
LEMOYKY PACCYKICHHI C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
busnuecKue BICHUS;

UCIONBb30BaTh  MpPU  pPELIEHMHM  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMaLMOHHbIE TEXHOJIOTMH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TIPEJICTABJICHUS YYEOHOU U HayYHO-TIOMYJIAPHON MHGOpPMAIINK, MTOJTYyUYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIy4aeMyt0 HHPOPMAIIHUIO;

MPUBOIUTH IPUMEPHI BKJIa/Ia POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOIECCOB OKPYKAIOIIErO MHUpPA, B pa3BHUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JuIsi o0ecrieyeHus: 0€30MacHOCTH MpU OOpAILEHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOMUCTBAMM, JJIsi COXPAHEHUSI 3JOPOBbSI U COOJIIOJIEHUS] HOPM SKOJOTUYECKOIrO
MOBEJICHHS B OKPY>KalOILLEH Cpele;

paboTarh B TIpyIe C BBIIOJHEHUEM Pa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh pabOTy TIpyINIbl, PALMOHAIBHO paCHpenessTh OOS3aHHOCTH U
IUIAHUPOBATH JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYAlMSIX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB I'PYIIIIbI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeameTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKU B (POopMHpOBaAHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €OUHCTBO
(bu3nYeCcKO KapTUHBI MUPA;

VUUTBIBATh TPAHULBI MPUMEHEHUS H3YyUYCHHbIX (U3UUYECKUX MOJEIEeH:
TOYEYHBIN 3JIEKTPUUYECKUUN 3apsifl, JIyd CBETA, TOUYCUYHBIA UCTOYHUK CBETA, SJICPHAS
MOJieJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijipa MPH PEIICHUU (PU3UUECKUX
3a/1ay;

pacmo3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKU: DJIEKTPUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECWCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUWSA, JEWCTBME MAarHUTHOIO TMOJs Ha
IPOBOJIHUK C TOKOM W JIBWXKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHbI, NPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKECHHE, MPEIIOMIICHHUE,
uHTephepeHus, audpakuus W TOJMApU3aLMs  CBETa, JHUCIEpCUs CBETa,
dotoanexrpudeckuit 3¢ dext (PporoaddekT), cBeToBOE NaBlieHHEe, BOSHUKHOBEHUE
JMHENYaToro CHIEeKTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHAas
PaAOAaKTUBHOCTD;



ONKCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  PA3JIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJIEHUS (TPOLECChI), MCHONB3Yyd (PU3UUYECKUE BEJIMYMHBIL:
AIEKTPUYECKUH 3apsifl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, JJIEKTPHUUECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJABIKYIIAs Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOTO Mojs, cwia Ammnepa, cuna JlopeHna, MHIYKTUBHOCTb
KAaTYyIIKU, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IOJEH, MEPUOJI M YacToTa
KojeOaHuii B KosiebaTeIbHOM KOHTYpE, 3apsii W CHJIa TOKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoOJeOaHWH, (POKYCHOE pacCTOsHUE U
ONTUYECKasi Cuja JIMH3bl, MPU ONUCAHUM MPABWIBHO TPAKTOBATH (U3UUYECKUHN
CMBIC] HCIIOJNBb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M EIUHUIBL, YKa3bIBaTh
(GopMyIibl, CBA3BIBAIOIIME JAHHYI0 (PU3MYECKYI0O BEIMYUHY C JAPYTUMHU
BEJINYMHAMU;

ONKCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBJICHUS M IPOLECCHl, HCHOJIb3YS
dusznyecKkne BEIUYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIHs U UMIYJbC (POTOHA, MEPUOJ TOJIypacnaaa, SHEPrus CBsI3U
aTOMHBIX SIIEP, MPU OINUCAHUU TPABWIBHO TPAKTOBAaTh (PUIUYECKUA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS W EAMHMIIBI, YKa3blBaTh (HOPMYJIbI,
CBSA3BIBAIOUIME JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTMMH BeJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3UUECKON BEJIUYUHBI,

aHaJIM3UPOBaTh (PU3MUECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUECKHE
3aKOHBI U NMPUHLHUIBEL 3aK0H OMa, 3aKOHBI NIOCJIEIOBATENBHOIO M MapajIeIbBHOIO
COCOVMHEHUS IPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEWHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHEHUE DUHIITEHHA st GoTtodddexra,
3aKOH COXPAHEHHUS JHEPrUH, 3aKOH COXPAHEHHS] MMITYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsAJia, 3aKOH COXPAHEHHs] MACCOBOIO 4YMCIIa, MOCcTysnatsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Mpy 3TOM pa3jinyaTh CJIOBECHYIO (DOPMYIIMPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUlbl, 00J1acTH)
IIPUMEHUMOCTH;

ONPEIENATh HAIIPaBJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO MOJISl POBOJIHMKA
C TOKOM, cuiibl Amnepa u cuibl JlopeHua;

CTPOUTh W OINHCHIBATH H300paKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBINIOJIHATh HKCIIEPUMEHTHI IO HCCJIEAOBAHMIO (PU3WYECKUX SIBICHUM U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX HM3MEPEHUMU: MPU 3TOM
dbopmynupoBath mpobiieMy/3agadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO O00pYIOBaHUS, MPOBOAMUTH OIBIT U
(bopMyIMpPOBATH BHIBO/IBI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYUH, TIPU
TOM BbIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W HMCHOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHU;



UCCIIEIOBaTh 3aBUCHUMOCTH (U3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OPSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOJTYYECHHONW 3aBUCHUMOCTH (DM3MUECKMX BEIUYHMH B BUAC TAaOIHI] U
rpaduKoB, JenaTh BHIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

coboaTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUMN B
pamMKax y4eOHOTO DJKCIEpHMEHTa, Y4eOHO-MCCIEIOBATENbCKOW W TIPOEKTHOM
JESTEIILHOCTH C WCIOJIb30BAHUEM W3MEPHUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
o0opyI0BaHUA,

pemiatb pacu€THhIE 3aJa4d C SIBHO 3aJaHHOM (U3MYECKOM MO/IENbIO,
UCTIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3HUECKUE BEIHMYUHBI U (HOPMYIIHI,
HEOOXoAMMBIC il €€ PElICHHs, TPOBOIUTh PACUEThl U OIEHUBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIMYNHBI,

pelaTh KaueCTBEHHBIE 331aUi: BHICTPANBATh JJIOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PAaCCYXJACHUH C OMOpPOM Ha HM3yYeHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS;

UCTIONB30BAaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIpHONH MHGOpPMAIUH, TIOTYYSHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH IMOTyYaeMyto HH()OPMAIIHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30IaCHOI0 UCHOJIb30BAaHUS B MIOBCEIHEBHON
KU3HH,

MPUBOJANUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHust 0€30MacCHOCTH MpU OOpaLlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, ISl COXPAHEHUS 3I0POBbS M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOIICH cpeie;

paboTaTh B TpYIIe C BBHIMOJHEHWEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh pabOTy TpPYIIbl, PALMOHAIBHO pacCHpenessTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIHHOCTh B HECTAHJAPTHBIX CUTYyallMsX, aJleKBaTHO OLIEHHWBATH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB T'PYIIIHI B PEIICHUE pPacCCMaTPUBAEMON TPOOIIEMBI.



10 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

KosnyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TEM (undposbie)
Ne i/ POrPAMMEI Beero KOﬁHTpOJILHbIe HpﬁaKanecmle 06PA30BATETLHBIC
padoTsI padoThI pecypes
Paznea 1. PU3UKA U METOJbI HAYUYHOTI'O ITIO3HAHUS
1.1 ®u3nKa U METO/Ibl HAYUYHOTO MTO3HAHUS 2 bubmiorexa LJOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunewaruia > . https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
2.2 HAunamuka ! 1 https://m.edsoo.ru/7f41bf72
bub6mnoreka [IOK
2.3 3aKOHBI COXPAHCHHS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
HWroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
3.2 OCHOBbI TEPMOZIMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnumoreka [IOK
' ®da3oBbIC MIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. DJIEKTPOJANHAMUKA
41 DneKTpocTaTHKa 10 bubmiorexa HOK

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ITocTOstHHBIN 2IEKTPpUYECKUN TOK. TOKU B

4.2 12
Pa3IMIHBIX Cpeaax

Hroro no pazneny 22

PesepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72

11 KIIJACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne i/ HPOrPAMMEI Beero KOﬁHTpOJIBHLIe HpﬁaKaneCKne 06PA30BATEBHBIE
padoThI padoThI pecypeb
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 1 bubnnoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHudecKkre U 3JIeKTPOMarHuTHhIE 9 1 bubmmoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YeCKHUE U JIEKTPOMArHUTHbBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorekxa [{OK
2.3 Onruka 10 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

31 OCHOBBHI CIEITUATBHOM TEOPUHU 4 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo paznemny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bu6mmoreka [JOK
4.1 JeMEHTHI KBAHTOBOU ONTHKU 6 https://m.eds0o.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoerme aroma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5) 1 bubmorexa LIOK

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMEeHTBI aCTPOHOMHUU M aCTPOPHU3UKU 7

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Htoro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6o06marorniee MOBTOPEHHE 4
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kmace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. ox
penakmueit [TapdpentreBoit H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocemieHue»

» ®dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueii [TapdpenTreBoit H.A., AknimonepHoe oomecTBo «M31aTeancTBo
«IIpocemieHue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

A.I1.PeimkeBuy, CoopHUK 3a1a4 1o pusuke, M3natenscto "[Ipocsemenne”
https://nsportal.ru/shkola/fizika
https://rosuchebnik.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/



https://nsportal.ru/shkola/fizika
https://rosuchebnik.ru/
https://myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

