MUHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOM ®EJEPALIUUA
MuHucTepcTBO 00111er0 M MPOeCCHOHATILHOT0 00Pa30BaHMSI
PocroBckoii 061acTH
Ynpasienue oopazosanus ropoaa Pocrosa-na-/{lony
MYHUIMNIAJIbHOE 0K0ZKeTHOe 00pa3oBaTe/IbHOE yUpeKAeHHe
«IIkosa Ne 93 umenn I'eposs Coserckoro Corosza ®omenxko H.M.»

PACCMOTPEHO COI'VTIACOBAHO YTBEPXK/IEHO
Ha 3acelaHuu Ha 3acelaHuu nupexkrop MBOY
METOJUYECKOTO negarormnyeckoro copeta | «lllkoma 93»
o0BbeTMHEHUS Casenkosa E.I0. Hynkosckas C.I'.
[lynko H.A. | IIpoToxoi Nel Ipuka3s Ne 145
[Iporokon Nel oT «31» aBrycra 2024 r. ot «31» aBrycra 2024 r.
ot «30» aBrycra 2024 r.

PABOYAS ITPOTPAMMA

yueOHoro npeamera «®@usnka. ba3oBblii ypoBeHb»

nJis ooydarommxcs 10-11 kinaccon

r. PocroB-na-/lony




HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3yibTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c y4€ToM (eaepaibHOH pabouell MporpaMMbl BOCHUTAHHS U
KOHIIETIIIMK TpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoit Oenepannu, peaNU3yIOIMX OCHOBHEIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanne mporpamMmbl 10 (U3MKE HaAMpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa ooydaromuxcs 10—11 kmaccos npu o0ydeHuu
ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JIESTEIbHOCTHOTO MOAX0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO k miiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4YeHHs], a TaKXKe
YUYHUTBIBAET HEOOXOJMMOCTh pEaNTM3alUu MEXKIPEAMETHBIX CBA3€H (PHU3UKH C
€CTECTBEHHO-HAYYHBIMU yUYE€OHBIMHU NpeAMETaMu. B Hell onpenenstoTcsi OCHOBHBIE
LeJU U3ydeHHs (U3UKU Ha YPOBHE CPEAHEro oOIero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaThl  OCBOGHMsSI Kypca (U3MKHM: JIMYHOCTHBIE, METalpeIMeTHbIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[TporpamMMma no ¢pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojiepkaHue yueOHoro npeamera «du3nka» 1mno rogam o0yyeHHUsI.

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHAxX MPHUPOJIbI, BBICTyHas B
KauyecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxkaroriem Mupe. LIIkonbHbIN Kypc GU3UKH — CHCTEMOOOPA3YIOIIHIA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKHUE 3aKOHBI
JIeKaT B OCHOBE IIPOIIECCOB U SIBJICHWH, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuszuyeckoir reorpadueid u actpoHomuei. Mcmonb3oBaHME UM AKTHBHOE
NpuMeHeHne (U3MYECKUX 3HAHUW  OMNpeAessseT XapakTep M pa3BUTHE
Pa3HOO0OpPa3HBIX TEXHOJIOTHH B cpepe IHEPreTUKU, TPAaHCTIOPTa, OCBOCHHUS KOCMOCA,
MOJIYYEHHUs] HOBBIX MATEPHAJIOB C 3aJaHHBIMHU CBOMCTBaMHM W Apyrux. M3ydenue
(U3HKM BHOCUT OCHOBHOM BKJIaJ1 B (POPMUPOBaHKE ECTECTBEHHO- HAYYHOW KapTHHBI
Mupa oOydaroumxcsi, B (OpMUPOBaHHE YMEHHH NPUMEHSATh HAY4YHBIA METO[
MO3HAHUS TP BBIMOJHEHUU UMU YYEOHBIX UCCIEAOBAHUIM.

B ocHOBY Kypca pu3uku 11 ypOoBHS CpeHETO 00111eT0 00pa30BaHMsI TOJIOKEH
pAI Uaeh, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOEHUSL.



Hoess yenocmnocmu. B COOTBETCTBUU € HEM Kypc SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B CcOOTBETCTBUM C HeW MaTepuail Kypca (QU3HKU
o0beqUHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBIsieTCs
(dopMupoBaHUE TPEJICTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanuzaunus HOpeANoaraeT HCIOIb30BaHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(bU3HUKHU ¢ pa3BUTHEM O0ILIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPoOIeMaMH.

Hoes npuxnaomnoii nanpasnennocmu. Kype pusnku npemnoaaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHMYECKMX M TEXHOJOTMYECKUX INPUIOKEHUA M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peann3yercs IOCPEACTBOM BBEACHMS DIIEMEHTOB
collepKaHUsl, TOCBSIIEHHBIX SKOJOTMYECKHM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTMM, a TaKke O0OCYKIEHUs
po0JieM pallOHAIIBHOTO MPUPOOIIOIb30BAHUS U HKOJIOTMUYECKOI 0€3011aCHOCTH.

Crep>KHEBBIMU DJIEMEHTaMU Kypca (PU3MKM HAa YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHusl SBIAIOTCS (Pu3nyeckue Teopuu ((HhopMupoBaHHE NPENCTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3HUECKON TEOPHH, PoJid (PyHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPOJIE, TPAHULIAX MPUMEHUMOCTU
TEOPUH, JUIsI ONIMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKM peallu3yeTcsl Mpexae
BCEro 3a CUET OpraHU3allMd HKCIEPUMEHTATBHOU AESTENIBHOCTH OOYUYarOIIMXCS.
J11st 6a30BOr0 ypoBHA Kypca (U3UKHU — 3TO UCIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JIa0OPAaTOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMIA CIMHUCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Boigenenue B yka3aHHOM IiepedHe JabopaTOpHbIX pPadOT, MPOBOAUMBIX Jis
KOHTPOJISL U OLIEHKH, OCYHIECTBISIETCS yYaCTHUKaMU 00pa30oBaTeNbHOIO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEH TUIAaHMPOBAaHUS U OCHaUleHUs kaOuHera (usuku. Ilpu
3TOM OOECHEeUMBAETCS OBJAJACHHE OOYYarOIIMMHCS YMEHHUSIMH IPOBOAUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIEIOBAHUSA 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB ITO IIPOBEPKE MPENIOKEHHBIX THIIOTES.

bonpnioe BHUMaHuE yIEISETCS PEIIEHUI0 PACUETHBIX M KAUECTBEHHBIX 3aad.
ITpu 3TOM 1T pacYETHBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 33J1a4M C SIBHO 3aIaHHOMN
(u3HUECcKOi MOJIEIbIO, MO3BOJISIIOIINE IPUMEHSTh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjlieia Kypca, TaK U MHTETPUPYS 3HAHUS U3
Pa3HbBIX pa3ne’noB. [ KauyeCTBEHHBIX 3a/1ad PHOPUTETOM SIBJISIFOTCS 3aJIaHUS Ha
0OBsSCHEHHE TPOTECKaHUS (U3MYECKUX SBJICHHA W TIPOILECCOB B OKPYXKAIOIMIEH
KU3HH, TpeOyronue BBIOOpa (HU3UYECKOW MOACHH IS CUTyald TMPAKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPIOC COO k wmarepuaibHO-
TEXHUYECKOMY 00eCIeueHHI0 yueOHOTO npoliecca 0a30BbIM YPOBEHb Kypca (PU3UKH
Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs JOJDKEH HM3y4aThCsi B YCIOBHUSIX
MpeAMETHOT0 KaOWHeTa (M3WKUA WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (U3UKU JTOKHO OBITH
HeoOXoIuMoe J1labopaTopHOe OO0OpYAOBaHME JMJIS BBHINOJHEHUS YKa3aHHBIX B
nporpamMme 1o ¢GU3MKe YUEHHYECKHX MPAKTHUYECKUX paboT U JIE€MOHCTPAIMOHHOE
o0opyI0BaHuUE.

JleMoHCcTpalluoHHOE  000pya0BaHue (HOPMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
WCCICIOBAHMUS  M3yYaeMbIX SBIICHHUA W  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopatopHoe 00O0OpyJIOBaHHE [JIi YUYCHUYECKUX MPAKTUUYECKUX paldoT
dbopMupyeTCcs B BHAC TEMAaTHYECKUX KOMIUICKTOB M OOECIIEUMBACTCS B pacyéTe
OJIHOTO KOMIUJIEKTa Ha JBYX oOydJarommxcs. TeMaThdecKue KOMILIEKThI
71a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
WCITOJIb30BAaHUN aHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIaOOpaATOPUIA.

OCHOBHBIMH LIETSIMU U3YYEHUS PUBHKHU B 0011IEM 00pa30BaHUM SIBIISTFOTCS:

e (opmupoBanue wuHTEpeca U CTpeMJICHUS OOYYarONIMXCs K HAYyYHOMY
W3YUYCHUIO TIPUPOMBI, PA3BUTHE HMX HHTCIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (popMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHHE HAYIHOTO MUPOBO33PCHUS KaK pe3yibTaTa U3YUCHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHS C HCIOJH30BAaHUEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBanue mpeacTaBICHUNA O poNM (PUBUKHU IS PA3BUTHS JIPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ATUX Iele 00ecTeunBaeTCsl pelieHHeM CISAYIONINX 3a/1ad B

npoiiecce u3ydeHus Kypca (GU3UKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e TMpUOOpETEHHE CUCTEMBI 3HAHUM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAsST MEXaHWKY, MOJEKYJSIpHYIO (HU3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;

e (opmMupoBaHMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSITENHEHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPHUHIMUIIOB JACUCTBUS TEXHMUECKHX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHUSI HA OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U TPOBEIACHHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHaIW3a M HMHTEPIpEeTalid UHPOpMaIUH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/JaHUE YCJIOBUU VISl PA3BUTUS YMEHUHN MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro oOIIero
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipemmaraemeiii B mporpamMme 1o (GU3HKE TEpeueHb JabopaTOPHBIX U
MPaKTUYECKUX pPAOOT SBISICTCS PEKOMEHIOBAHHBIM, YYUTENh JEJIacT BBIOOD
MPOBEACHHUS JabOpPaTOPHBIX pabdOT ¥ OMBITOB ¢ YYETOM WHAWBUIAYATBHBIX
0COOEHHOCTEH 00yUYarOIUXCS.



COJEP XAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI'O O3HAHMSA

@dusnka — Hayka o mpupone. HaydHble METOABI IO3HAHHS OKPY’KAOILETO
mupa. PoJsib 3KcriepuMenTa v TEOPUH B POLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanue ¢Gu3nYeCKUX SBICHUM W TpolieccoB. HayuHble TMIOTE3HI.
duzuveckre 3aKOHBI U TEOpPHUH. ['paHUIBI MPUMEHUMOCTH (UBNYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (GOpMUPOBAHMM COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasoroBele U LUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe IBHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHKCHHSL.
Cucrema orcuéra. TpaekTopus.

[lepemernienne, CKOpOCTh (CpeAHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOPEHHUE MAaTepuajJbHONW TOYKH, HUX IMPOEKIMU Ha OCU CHCTEMBI KOOpIWHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUe CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE TMpsSMOJUHEWHOE IBMXeHue. ['paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U TMepeMelIeHus
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoboaHoe majieHue. Y CKOpeHue CBOOOTHOTO TTaJICHUSI.

KpuBonunenHnoe npmxenue. /J[BmkeHne MmaTepruagbHONM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO. YTJOBas CKOPOCTb, JUHEHWHAs] CKOPOCTb.
ITepuon u wactora obparienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHAOMETP,
JNBH)KEHUE CHAPS0B, LIEMTHBIE U PEMEHHBIE TTEpelayun.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTUK
JIBYKEHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenue nBMKeHHUs Tena, OPOIIEHHOTO TOJ YIjoM K TOPU3OHTY H
TOPU30HTAJILHO.



N3mepenne yckopeHusi CBOOOTHOTO A ICHUSI.

Hanpagiienue cCkopocTy npu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

N3yueHne HEpaBHOMEPHOTO JABUKEHHUS C LIEIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOLICHHS MEXAY HYTSIMH, NPOUIACHHBIMU TEJIOM 3a
MOCJICIOBATEIIbHBIE PABHBIE MPOMEXYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IAPUKA B BI3KOM )KUJIKOCTH.

W3y4yenune nBrKeHUs TeIa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunmmn  otHocutensHOCTH — ['aymmnes.  llepsBeit  3axkoH  Hbrorona.
NHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunnun cyneprio3unuu cuil. Bropoii 3akon HeroToHa auist
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA UIs1 MaTeprabHbIX TOUEK.

3akoH BcemupHoro tsaroteHus. Cuima Tsoxectu. llepas kocmuueckas
CKOPOCTb.

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

Tpenune. Bunsl Tpenus (mokosi, CKoJbxkeHus1, kauenusi). Cuna tpeHusi. Cyxoe
TpeHue. Cuia TpeHUsl CKOIRKEHUS U cuiia TpeHus nokos. KoaddumueHT tpenusi.
Cuna conpOTUBIICHUS MPU ABUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE 1 BpallaTeabHOE JBUKEHNE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. llnewo cumbl. YcnoBug
paBHOBECUS TBEPAOTO TEJIA.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHre nHEpUUH.

CpaBHeHHME Macc B3aUMOACHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenne cu.

CnoxeHune CuL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JA€(OpPMALIUH.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TAJICHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHS TBEPOTO Tea. Buapl paBHOBECHSI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE U
PE3MHOBOM 00pasiie, OT ux aedopMariuu.

UccnenoBanne yclioBUl paBHOBECHS TBEPIOIrO TeEJd, HMEIOLIETO0 OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

NMmnynbc MarepuanbHOM TOYKH (T€ja), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HUMITyJbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pa6ora cunel. MOITHOCTE CHJIBL.

Kunernueckass »Hepruss MarepuanbHOW Touku. TeopemMa 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPrus yIpPYro
nedhopMUpoBaHHOM NMPYKUHBL. [loTeHIIMaTbHAS SHEPTHS TeJla BOJIM3H MMOBEPXHOCTU
3eMIIH.

[loTeHMaibHBIE W HEMOTEHUMAJIbHBIE  CHJIBI. CBsi3b  paboOTHI
HETOTEHIMATBHBIX CUJI C UBMEHEHUEM MEXaHUUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHECHUSI MEXaHUUYECKON IHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyeckre ycTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexo moTeHIIMAIBLHOM SHEPTUN B KUHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne abCoOMOTHO HEYNPYTroro yaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIbI C U3MEHEHHEM MEXaHUYECKOW dHEpruu
TeJa Ha MIPUMEpE PACTSIKEHHS pE3UHOBOIO JKI'yTa.

Pa3nen 3. Mosekyasipaasi pu3nka U TepMOIMHAMHKA
Tema 1. Ocnoebl MoNeKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep [IBIKEHHUS U
B3aUMOJICCTBUS YaCTUIl BeulecTBa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX MoJiesel. Macca u
pasmepsl MoJiekyll. KonnuectBo BemecTBa. [locTosiHHast ABoraapo.

TermtoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUHM HJCAIbHOTO rasza. AOCONIOTHAs TeMIiieparypa Kak Mepa
CpEIHEW KWHETUYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS dactull rasza. l[llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHne MeHneneeBa—KitanenpoHa.
3akoH JlanbroHa. M3omponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlIeHUE H30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONINE JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OmnpiThl 0 AUQGY3UU KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita LlITepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYyILICCTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSI.

Mogenb, HILTIOCTpUpYIOIIasl IPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSA HWJICABbHOrO Trasa,
M30IIPOLECCHI.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

Onpenenenue Maccel BO3/lyXa B KJIIACCHOM KOMHAT€ HA OCHOBE W3MEpPECHUU
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKIY NTApaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHamMuKu

TepMoaumHamMuueckass cucteMa. BHYTpEHHssSI DHEPIUs TEPMOJAMHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3meHenus. KonmmuectBo TemioTel U pabora. BHyTpeHHss
JHEpPrusi  OJHOATOMHOTO  MACAJbHOrO  rasa. Buasl  Termuionepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIMs, U3JIy4YCHHUE. Y JebHAs TEIIOEMKOCTh BEIIECTBA.
KonunyecTBo TennoTsl npu Teniaonepeaaye.

[Tonsitue 006 ammabatHoMm mporiecce. [lepBblii 3aKOH TEPMOJIWHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMHKHK K u3ompoieccam. ['padudeckas
WHTEpHIpeTanus padoThl rasa.

Btopoit 3akon TepmoanHamMuku. HeoOpaTMMOCTh TPOILIECCOB B MPHUPOJIE.

TennoBble  MamuHbl.  [IpuHIUMIBI ~ OEHCTBHUS  TEIUIOBBIX  MAalIMH.
[IpeoOpa3zoBanusi >HEPrUM B TEIUIOBBHIX MammHaX. Koadduiment momae3Horo
nevictBus TeruioBord MamuHbL. [lukin KapHo u ero ko3pduIHMEHT I0JIe3HOTO
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TPHUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruM Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku u3 OyTBUIKM TOJ JIEUCTBHEM CXATOr0 BO3/lyXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).

N3meHenue BHyTpeHHEN SHEPruM (TeMIiepaTyphbl) Teja MpH Tervionepeiaye.

OnbIT 0 a1a0aTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHHUBOM).

Mopenu napoBoil TypOHUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JBUTATEIIS.

Yyenuueckuii oxcnepumenm, 1abopamopsie pabomul

N3mepenune yneapHOu TEII0EMKOCTH.

Tema 3. Azpezamnsie cocmosanus eeuecmea. Dazoewvie nepexoovl

[TapooOpa3oBanue U KoHjeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIXHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdubsle Tena. AHA30TPONHS CBOWMCTB
kpuctaiioB. JKunkue kpuctamwibl. CoBpeMeHHbIE Marepuaibl. llnaBienue u
KpucTayui3aius. Y aeibHas Teriora miasieHus. Cyonumarus.

VYpaBHeHME TEIIOBOrO OaaHca.

TexHu4yeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUYECHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHCJIE HAaHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACHIIICHHBIX TTAPOB.

Kunenuve npu moHUKEHHOM JIaBJICHUMU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus v IJIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3mepenne OTHOCUTEIBHOM BIaXKHOCTH BO3/yXa.

Pazjies 4. DiiekTpOAMHAMHUKA
Tema 1. Inekmpocmamuka
DnexTpuzanus Ten. NEKTpUIecKuil 3aps1. JIBa BUia 3JIEKTPUYECKHX 3apsI/IOB.
[IpoBOOHWKHM,  OUANEKTPUKA U TOJYNPOBOJHHUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kymona. ToueuyHsbli 3EKTpUUECKUI 3apsi.
Onektpuueckoe tnone. Hanpsoxk€éHHOCTh  3nexktpuueckoro mons. [IpuHimn



CYyHEPHO3ULNH DIEKTPUUYECKUX Toyeil. JIMHUKM HanpsyKEHHOCTHU AJIEKTPUYECKOTO
TOJIS.

PaGoTa cun snexkrpocraruueckoro noiis. [lorennman. Pa3HocTs mOTEHIIMANIOB.
[IpoBOOHUKM W [HUAJIEKTPUKUA B BJIEKTPOCTATHUECKOM Toiie. Jluanexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoémkocTb. KonneHcaTop. DIeKTpOEMKOCTh IIOCKOrO0 KOHJIEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTAaTHUYECKasi 3alllUTa, 3a3€MJICHHE BJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYUHbIN OIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHIUII JIEUCTBUS DJIIEKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKHM B DJIEKTPOCTATUYECKOM TTOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JAMPAEKTPUKY B 3JIEKTPOCTATHUECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcATopa OT IUIOLIAIu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomul

N3mepeHnune 351eKTpoEMKOCTH KOHAEHCaTOpa.

Tema 2. ITocmosnnwtii 3n1ekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DONEeKTpUYECKUd TOK. YCJIOBHUSl CYIIECTBOBAaHUS JJIEKTPUUYECKOTO TOKa.
Nctounuku Toka. Cuna Toka. [locTOSHHBIN TOK.

Hanpsbxenune. 3akod OMa Ji71s1 ydyacTKa HEmnHu.

DNEKTPUYECKOE CONPOTUBIICHHUE. Y IEJIbHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, MapAIIEIBLHOE, CMEIIIAHHOE COEAUHEHNUE ITPOBOIHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIAsA CUJIa U BHYTPEHHEE COMPOTUBIIEHHE MCTOYHMKA TOKA.
3akon Oma Ju1st TOJTHOM (3aMKHYTO# ) JieKTprueckoii 1enu. KopoTkoe 3aMbIkaHme.

ONEeKTpOHHAs  MPOBOJMMOCTb  TBEPABIX  METAUIOB.  3aBHCHUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuii TOK B BakyyMe. CBONCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKHY. CobcTBeHHAs u MpUMeCHas MIPOBOJIMMOCTD
notynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lomynpoBo HUKOBEIE TPUOOPHI.

OneKkTpuyYecknuii TOK B  pacTBOpax M pacijlaBax  3JIEKTPOJIUTOB.
DJIIEKTPOIUTHYECKAS TUCCOLMAIUS. DIEKTPOIIU3.



OnexTpudyeckuid TOK B raszax. CamMoCTOATENbHBIM M HECAMOCTOSATEIIbHBIN
paspsaa. Monnus. [1nazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIepMETD,
BOJITMETP, pPEOCTAaT, HCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBIH JHO/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN JUO/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne Criibl TOKA U HAIIPSHKCHMSL.

3aBUCUMOCTb COIIPOTUBIICHUS LUUIMHAPUYECKUX MPOBOJAHUKOB OT JUJIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMmeniaHHOE COeJUHEHNE TPOBOIHUKOB.

[IpsmMoe wm3MepeHue dSIeKTpoABMKyIIed cuwibl. KopoTkoe 3amplkaHne
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoi pa3psl U IPOBOJAUMOCTB BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHue cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
COIIPOTHBIJICHUS.

HaGmronenue anextpousa.

MexnpeamMeTHbie CBS3U

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIecTBISETCS ¢
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOI'O
NO3HAHMS: SIBJICHHE, Hay4yHbId (pakT, rumoresa, (u3anMyeckas BEIUYMHA, 3aKOH,
TeopHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl YpaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIJIOBOE paBHOBECHUE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, JKUIKOCTEH H



ra3oB, JJIEKTPHUYECKHME CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS AMCCOLMALINS,
rajlbBaHUKa.

I'eoepaghus: BIaxXHOCTb BO3/AyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE ABWXKCHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJLIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JAPYIHE), JIBUrareib BHYTPEHHEIO
Cropanusi, napoBasi TypOrHa, OBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIYYEHHUSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMAaTEpPHAlOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC 1110)2(01070) 58
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. Di1eKTPOAMHAMHUKA

Tema 3. Maznummoe noJie. IneKmpomazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarautHOM MHAYKUWA. [[pUHIMTI Cyneprno3ULIMK MAarHUTHBIX MOJIEH.
JIluHMM MarHuTHOM WHAYKIMU. KapTuHa JWHUNA MAarHUTHONW WHIYKIIMU IOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTHOe TmOJie TPOBOJHMKA C TOKOM. KapThHa JHMHUNA HMHAYKIUA
MArHUTHOTO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKUA ¢ TOKOM. OnbIT JpcTena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuuna JlopeHua, e€ Monyib U HanpaBieHUE. JIBUKEHHE 3apSyKEHHOM YaCTUIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenia.

SIBiieHME DNEKTPOMArHUTHOMW MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
WHAYKIAW. OJIEKTPOABMKYIAS CWiIa HWHAYKUAW. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »siekTpuueckoe Tmosie. OJIEKTPOJBIKYIIAS CUjla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuino JleHna.

NuaykTUBHOCTB.  SIBIE€HME CAMOMHIYKIMU. OJEKTPOABWKYIIAs CHJIA
CaMOUHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHudeckre yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHUE: IOCTOSHHBIE
MArHUThl, BJEKTPOMATHUTBI, AJIEKTPOJIBUTATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE TIEKTPOHHOIO MTy4YKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3anmonenicTBue AByX IPOBOJAHUKOB C TOKOM.

Cunia Ammnepa.

Jenctue cuibl JIOpeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE PIEKTPOMArHUTHON UHYKIUH.

[TpaBuno Jlenna.

3aBUCUMOCTh 3JEKTPOJBIKYIIEH CUIIbI MHIYKIHU OT CKOPOCTH M3MEHEHHS
MarHUTHOTO ITOTOKA.

SIBiieHME CAMOWHTYKITUH.

Yuenuuecxuii sxcnepumenm, 1abopamopmvie pabomoi

N3yyeHrne MarHuTHOTO MOJISt KaTYIIKU C TOKOM.

HccnenoBanue qelCTBUS MOCTOSHHOIO MarHMUTa HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3nes 5. KosieGanusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble KO1e0AHUs

KonebGarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
I"apmonnyeckue konedanus. [lepuon, yacrora, amrmuuryga u (aza KoieOaHUM.
[IpyxuHHBIN MaATHUK. MaTreMaTU4eCKU MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kose6anuii. [IpeBparieHue sHepruy Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbuplii kKOHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJIeOAaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMU U
ANIEKTPOMArHUTHBIMU KosieOanusiMu. @Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIeOATEILHOM KOHTYDE.

[Ipencrapiienne o 3aTyxarouux KojeOaHusX. BeIHYXeHHbIE MEXaHUUECKUE
koJjebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

Ilepemennpii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ W JICMCTBYIOIIEE 3HAUYEHHWE CHUJIbl TOKA U
HaIPSKEHUSL.

Tpancdopmarop. [IpousBoacTBo, mepenaada U MOTPEOSICHUE DICKTPUIECKOM
DHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE AEeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA MW NPAKTUYECKOE ITPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, I'€HEPATOP MEPEMEHHOT0O TOKA, JTUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJjieOaTeNbHOM CUCTEMbl (MPYKUHHBIA WM
MaTeMaTUYECKUN MasTHHK).



Hab6nronenue 3aTyxaromux KoiaeOaHui.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHHUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onaHc mnpu MOCIENOBATENBHOM COEAWHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUAN 3IEKTPOIIEPEIAUH.

Yyenuueckuii oxcnepumenm, 1abopamopmsie pabomul

WccnenoBanue 3aBUCMMOCTH TIEPUOJa MaJIbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

Hccnenoanne nepeMeHHOTO TOKa B LIEMHU U3 MOCIEA0BATEIBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbLE GOJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. CkopocTb
pacrpocTpaHeHus M JUIMHA BOJIHBL. [lomepeuHble W MOPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiiCTBa
AJIIEKTPOMATHUTHBIX BOJIH: OTpa)KE€HHUE, MPEJOMIICHUE, MoJsipu3anus, Judpakiys,
unrepdepeniuss. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI pagUOCBS3U U TeNeBUACHUS. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckre yCTpOWCTBA M MPAKTHYECKOE TPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIBTPa3BYKOBasi IUArHOCTMKA B TEXHUKE WU MEIMIIMHE, paaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJAOIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimu u udpakiiny MEXaHUIECKUX BOJTH.

3BYKOBOI1 pE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOM U
4acTOTOM KOJeOaHUI.



HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIIEHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuxka

I'eomerpuueckas onruka. I[IpsmoiMHENHOE pacpOCTpaHEHUE CBETa B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro ceera. Ler.

Cobuparoniue u paccenBaromye JuH3bl. ToHkas muH3a. DOKyCcHOE paccTosIHUE
Y ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenne n3o0pakeHnid B COOMpPAOIINX U
pacceuBarommx JuH3axX. DopMysa TOHKON JUH3BI. Y BEIIMUCHUE, JaBAEMOE JINH30M.

[Ipenespl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurtepdepenuusi cera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMyMOB U MHHUMYMOB B HHTEP(PEPEHLUOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuuss ceta. [AudpakuumonHas pemérka. YciaoBHe HaOMIOAEHUSA
[JIaBHBIX ~MAaKCUMyMOB TIpH  [aJ€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
TU(DPaKIUOHHYIO PEHIETKY.

[Tonsipr3anus cBera.

TexHuueckue yCTpOCTBA W MPAKTHUECKOE TPUMEHEHHE: OYKH, JIyma,
¢doToamnmapaT, NPOEKIHOHHBIA anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMonIMHENHOE paclpOCTpaHEHHUE, OTPAXKEHHE M IPEIOMIIEHHE CBETA.
OnTuyeckue mpuOOpHI.

[TonHOe BHYTpeHHEe oTpaxeHue. Mozenb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

HaGmronenue untepdepeHiinm cpera.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcun cBeTa.

[Tony4yeHue criekTpa ¢ HOMOUIBIO TIPU3MBI.

[Tony4yenue criekTpa ¢ HOMOUIBIO AUPPAKITUOHHON PEIIETKH.

Habmonenue nosisipuzanuu cBeTa.

Yuenuueckuui sxcnepumenm, n1abopamopnvie pabomol



N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanre CBOMCTB M300paXXEHUH B JTMH3AX.
HaGmnronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIelIUAJIbHOM TEOPUH OTHOCUTEIbHOCTH
['panu1bl IPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. [TocTynaTel crieruanbHOM
T€OPHUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe,
MPUHILNI OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAILCHHUE
JUTUHBL.
DHEprus ¥ UMITYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBs13b MaccChI ¢ 3Hepmeﬁ U UMITYJIbCOM pGJI}ITI/IBI/ICTCKOﬁ qaCTHULBI. 9H€pFI/I}I
IIOKOA.

Pa3znen /. KBanToBas pusuka
Tema 1. Dnemenmot K6anmoao onmuKu
®oronsl. opmyia [lnanka cBs3u sHEpruu GOTOHA C €r0 4YaCTOTONU. DHEprus
U UMIyJIbC (POTOHA.
OtkpsiTue u uccnenoBanne Gorodddexra. Onwitel A. I'. CTosneToBa. 3aKOHbI

dotorddexra. YpaBuenue OuHmTerHa 11 poTodddekra. «KpacHas rpanuiia»
dboTtoapdekra.

Jasnenue ceera. OnwiTel I1. H. JleOencna.

XUMHUECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

doTo3(ddeKT Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

CBeToanos.

Conneunas O6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccesHuio o -4acTHIL.
Ilmanerapnas mognenbs aroma. Ilocrynatel bopa. M3nydyeHue u morsonieHue
(GOTOHOB mpU mepexojie aToMa C OJHOTO YPOBHSI SHEPIHHM Ha Jpyroi. Bumsl
criekTpoB. CIEKTp ypOBHEW SHEPTUU aTOMA BOAOPO/IA.

BonnoBeie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BoITHOBOM
IyaJIU3M.

CrioHTaHHOE M BBIHYKJICHHOC U3JTy4YCHHC.

TexHudeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens ombita Pezepdopma.
OmnpeneneHue IJIMHBI BOJIHBI Ja3epa.
HabGnronenue nuHenvaTbiX CIEKTPOB U3TyYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Habnrogenue TMHEN4aToro CreKkrpa.
Tema 3. Amomnoe adpo
OKCIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTb CTpOeHMs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeneneHuio coctaBa paiuoakTUBHOTO
m3nyuenns.  CoiictBa  anbda-, OeTa-, raMma-m3inydeHus.  Biusawne
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OtkpeiTHEe npoTOoHa W HeilTpoHa. HykiionHas mopens snpa IeizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnazg. [‘amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO pacIaja.
DHeprus CBA3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt Macchl sapa.
Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.
Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. IIpobOieMbl M HEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTULbl. OTKPBITUE IO3UTPOHA.
MeTobl HAOIIOAEHUS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHII.
@dyHIaMeHTaJbHbIE B3aUMOACHCTBUSA. ENMHCTBO (pM3HUECKON KapTUHBI MUPA.
TexHUYeCcKue yCTpoMCTBa M NMPAKTHUECKOE NTPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, simepHbIil peakTop, aToMHasi 0omoa.
Jlemoncmpayuu
CU€TYnK MOHU3UPYIOIIHX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanre TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUH U ACTPOPU3NKH

Otansl pa3BuTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMMHU.

Bun 3Bé3anoro nHeba. CosBe3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHUJIUMOE
JBH>KEHUE.

CoJsiHeuHas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CHEKTpajbHbIM KIacc —
CBETUMOCTB». 3BE3/bl TJIABHOW TIOCJIEIOBATENIHHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» 11 3BE3J TJIABHOW MOCJIENOBATEIILHOCTA. BHYTpeHHEe CTpoeHue



3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U dBodonuu CoyHIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muieunsiii IlyTe — Hama I'amaktuka. Ilonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJaKTHK.

Bcenennas. Paciipenue Beenennoit. 3akon Xa66ia. Pazberanue rajakTuk.
Teopus bosiboro B3pbiBa. PEIMKTOBOE U3TydYEHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuuecxue nabarooenus

HaGnronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPWIOKEHUH JJIs ONpeieNICHUs MOJI0XKEHUsI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEpHOro MOMYIIAPHS U IPKUE 3BE3MBL.

Hab6mronenus B reneckon JlyHsl, mianet, Miednoro I[lytu.

O06o01maroniee NOBTOpeHNE

Pony Qusuku u acTpoHOMHUM B HSKOHOMHMYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3HUKH U
ACTPOHOMUU B COBPEMEHHOW HAay4yHON KapTUHE MUpPA, POJb (PU3NYECKON TEOpUH B
dbopMHUpOBaHUY MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHUpa B OOLIEM PSAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJE.

MexnpeaMeTHbie CBI3U

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCylmecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBI3€M € KypCcaMu MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meowcnpeomemuvie nonsimusi, CBS3aHHBIC C M3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MUECKas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHI U HMX IPOEKIMU HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIMN, MPU3HAKU TOJ00US TPEYTroJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u 00bEMa Tell.

buonocusn: >nextpuyeckue SBICHUS B KUBOW MPHUPOJE, KoyeOaTeIbHBIC
JBUXEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJLINYECKAsI CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKOMN PEIIETKH, CIIEKTPATIbHBIN aHaIN3.



l'eocpaghus: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KH MarHuTHBIX Py,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHH.

Texnonocus: JIMHAM BJEKTpollepenad, TeHepaTop IEPEMEHHOIO TOKa,
ANIEKTPOJBUTaTENb, WHIAYKLIMOHHAs I€4b, pajap, PaIHONPUEMHHUK, TEIEBU30D,
anTenHa, tenedon, CBYU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «Duswka» Ha ypOBHE CpPEAHETO OOIIETo
obOpazoBaHus (0a30BBIM YPOBEHb) JOJIKHO OOECIICUHUTh JOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nkay A0HKHbBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYy4YaloIMXCA PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHON BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIMA, TO3UTUBHBIX BHYTPCHHHX  YOEXKICHMI, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pacUIMpEHUE KU3HEHHOTO
OTbITa W ONBITA JIEATEIBHOCTU B MPOLIECCE pPeal3allid OCHOBHBIX HAIpaBJICHUN
BOCIMTATEIBHON AESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH IPAKAAHCKON MO3UIIUHN 00YYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOLIECTBA;

OPUHATHE  TPAJUMLUOHHBIX  OOIIEYEIOBEUECKUX  T'YMAHUCTUYECKUX U
J€MOKpPAaTUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECax I'Pa)IaHCKOI0
oO1iecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMOJICHCTBOBATH C COL[UAIIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOMN N1E€ATEIbHOCTH;

2) MAaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH POCCUICKON rpak 1aHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

[ICHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJAM, JIOCTHXCHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYal[Ml0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OpPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JUYHOIO BKJIAJIa B IOCTPOCHUE YCTOMYMBOIO OYAYyIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOIICHNE K MUY, BKJIFOYasi 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero pu3ndeckoil Hayke;



5) Tpy10BOT0 BOCITUTAHUSA:

UHTEpPEC K pas3IMyHbIM cdepaMm npodecCHOHANbHOU AESATEIBHOCTH, B TOM
YHCJI€ CBSA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynmymer mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(GU3UKN HA IPOTSHKEHUN BCEH KU3HH,

6) 3KOJI0rH4eCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHHUE TIJI00AILHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ICUCTBHUI B OKpYKaIOIEH cpejie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIiupeHue OIbITa JAEATEIbHOCTH SKOJIOTWYECKONW HampaBiICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHUE LIEHHOCTH HAay4YHOW JeATENbHOCTH, TOTOBHOCTh B MHpoOIEcCe
U3y4eHUs PU3UKU OCYILECTBISATH MPOEKTHYIO U UCCIEA0BATEIbCKYIO AESTEIbHOCTD
UHIMBUYaJbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUS
ba3oBble J1oruueckue qeMCTBUA:
CaMOCTOSITENIbHO  (popMynIHpoBaTh W aKTyaJlM3UPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEJIU JIEATEIIbHOCTH, 3aJ1aBaTh MapaMETPbl U KPUTEPUU HX
JIOCTHUKCHUS;
BBISIBJISITh  3aKOHOMEPHOCTM W TNPOTHUBOPEYHS B  PAacCMaTPUBAEMBIX
(bU3HUECKUX SIBJICHUSIX;
pa3pabarbiBaTh IJIAH pElIeHUs MPOoOJeMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MaTEpUAITBHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IESTEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB
LEJISIM, OLIEHUBATh PUCKH MTOCJICICTBUM JI€STEIIbHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH paboTy B  YCJIOBHUSIX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX TPOOJIEM.
ba3oBbie ucciaenoBarejbCkue AeiCTBUA.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIKOUYEBBIMU MOHATHUSMH U METOAAMHU
(du3nuecKoil HayKu;



BJIaJIETh HaBBIKAMH YUEOHO-MCCIIEA0BATEIBCKOM U MPOEKTHOU JEATEIIbHOCTH
B oOyactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusT 3amad (PU3NYECKOTO COACPKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB ITIO3HAHUS;

BJIAJETh BHJAMHU JICITEIBHOCTH IO TIIOJYyYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTallii, TpPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh  TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJM3UpOBaTh 3ajiauy,
BBIJIBUTATh THIOTE3Y €€ PEIICHHS, HaXOUTh apIyMEHTHI [Tl TJOKa3aTeIbCTBA CBOUX
YTBEPXKIACHUMN, 3a/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHUS,

aHAIM3UPOBAaTh TIOJIYYCHHBIC B XOJE PEIICHHWs 3aJaddl  pPe3yJIbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTDH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBUTh M (HOpMyIHpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATEeIbHOCTH, B TOM YHCIIC NIPH U3yUYCHHUH (PU3UKH;

JlaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCUTHh 3HAHUA IO (U3UKE B TPAKTUYECKYHO 00JacTh
KU3HEICATCIIEHOCTH,

yMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00J1acTel;

BEIJIBUTATh HOBBIC UJCH, TPEIaraTh OpUTrHHAIBHBIC TOAXOABI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHU.

Pabora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMHU TOJIyYCHHS HWH(POpMAHUHA (PU3UICCKOTO COJCPKAHUS W3
MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh ITOMCK, aHaju3,
CHUCTEMATHU3AIMI0O ¥ HMHTEPIPETANI0 WH(POpMAIMK Pa3IMYHBIX BUIOB W (HOpM
IIPE/ICTABIICHHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(POPMAIINH;

UCIIOIb30BaTh  CpPeACTBa  HMH(POPMAIIMOHHBIX HM  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIMICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/1a4 C COOJIOJICHUEM TPEOOBAHU HIPTOHOMUKH, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPaBOBBIX M ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPKAHHUS B Pa3IMYHBIX (dopmaTax C
y4€TOM Ha3HAaYeHUsT MHPOPMAIIMK U TIEJICBOM ayIUTOPUH, BEIOMpAs ONITUMAIIbHYIO
(dbopMy TIpeICTaBIICHUS W BH3yaJIH3aIiH.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1CHCTBHA:
OCYIIECTBIISATH 00IIEHNE HAa YpOKaX (PU3UKH U BO BHE-YPOUHOU JESITETHHOCTH;



pacrio3HaBaTh IPENNOCHUIKA KOH(IMKTHBIX CHTyallUH M  CMAT4arh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaJbHOU
paboThI;

BBIOMpATh TEMAaTHKy U METOJAbl COBMECTHBIX NEHCTBUH C y4€TOM OO0IIHX
MHTEPECOB M BOZMOKHOCTEH KaXKJOT0 YJICHA KOJIJICKTHBA,

NpUHUMATh LEIM COBMECTHOM  JIeATENIbHOCTH, OpraHU30BBIBATH |
KOOPIMHUPOBATh JEHCTBUS MO €€ NOCTHXKEHHUIO: COCTAaBJIATH IUIAH JEHCTBUH,
pacrpenensiTb poilu C y4ETOM MHEHHH YYaCTHUKOB, OOCYXKIATh pPE3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaX/0I0 YYaCTHUKA KOMaH/Ibl B OOIINIA
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLEHMBAThb HAEU C TO3UIMH HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAaUUMOCTH;

OCYIIECTBIISITh TMMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCcAJbHbIE YueOHbIEe JeiCTBUSA
Camoopranmsamnus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATEIbHYIO AESITEIBHOCTh B 00IacTU
GU3UKM W aCTPOHOMUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIIEHUS PACUETHBIX U KauE€CTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUUECKONW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUMH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO 3pyAHULIMH B 001acTH
(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBLHbIN MHTE/JIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th  HABBIKAMM  TO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEpILAEMbIX JIEUCTBUI M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHMUM;



UCTIONB30BaTh MPUEMBI peIICKCUH JIJIS OLIEHKU CUTYallid, BEIOOpA BEPHOTO
pEIICHNUS;

YMETh OIICHMBAaTh PHUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHHS IO HUX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apTyMEHThl JPYTHX TPU aHAM3€ pPe3yIbTaTOB
TeSTEIILHOCTH,

NIPUHUMATH ce0s1, TOHUMAasi CBOU HETOCTATKHU U JIOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHTHl JAPYrUX TMPH aHAIW3€ pe3yJbTaToOB
JeSITeTTHHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLTHOKH.

B niporiecce nocTrkeHNS TMIHOCTHBIX PE3YIBTATOB OCBOSHUS MPOTPAMMBI T10
dbu3uke A YpOBHA cpeaHero oOmero oOpa3oBaHUs Y 00y4aroIIMXcs
COBEPILIEHCTBYETCS AMOITMOHAJIBHBIN UHTEJIEKT, Ipeanoararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE SMOITMOHATBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBEHON CQeEpHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOUYAIOIIEH CTPEMIICHUE K JOCTHXKEHUIO TEIH U
yCcrexy, ONTHMH3M, WHHIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJNS M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOUYAIOIIEH CITOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIbTATBI

K xon1y oOyuenus B 10 ki1acce rnpeMeTHble pe3ybTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JE€MOHCTPUPOBATh Ha MPUMEPAX poOJib U MeCTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBl MHpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIHOJIEU;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJIENIeH:
MaTepHualibHasl TOUYKa, MHEepIUaIbHas CUCTeMa OTCUYETa, aDCOIIOTHO TBEPJOE TENIO,
UJICAIbHBIN Ta3, MOJEIIM CTPOECHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelIeHnH GU3NYECKUX 3a/1a4;



pacrio3HaBath (U3UYECKUE SBJICHUS (MPOLIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISPHO-KUHETUYECKON TEOPHUU CTPOECHHUS BEIIECTBA U
3JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEUHOE JBUKEHUE,
CBOOOJHOE TIaJieHUE TEJl, IBIKCHUE TI0 OKPY)KHOCTH, WHEPIUS, B3aUMOCHCTBIE
ten, nuddy3us, OpOyHOBCKOE ABHMIKEHHE, CTPOCHHUE KUJIKOCTEH U TBEPABIX Tel,
U3MEHEeHHEe O0BEMaA TeJI MPHU HArpeBaHWUU (OXJIAKICHHH), TEIIOBOEC PaBHOBECHE,
HCIIapEHUEe, KOHICHCALUA, IUIABJICHUE, KPUCTAIUIN3ALMs, KUIEHUE, BIIAXKHOCTH
BO3/1yXa, NOBBIIICHUE IABJICHUS ra3a IMPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEX]y MapaMeTpaMu COCTOSIHUS ra3a B M3O0IPOLIECCAX, AJICKTPU3AUs TEJI,
B3aUMO/ICVCTBUE 3aPsIIOB;

OTHMCBHIBATh MEXAHWYECKOE JBHKEHUE, MCIOJIb3ys (PU3MUECKHUE BEITUYHHBI:
KOOpJIMHATA, IYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHuJa,
VUMITYJIbC TE€Jla, KWHETUYECKAasi SHEPTUs, NMOTCHIUAIbHAS SHEPrUs, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTh; IPU ONUCAHUM TPABUIBHO TPAKTOBATH
(GUBUYECKUI CMBICT MCHOJIb3YEeMbIX BEIUYUH, MX OOO3HAYCHHS U EIUHUIIBI,
HaXOJHUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIMYHMHY C JAPYTUMU
BEJIMYNHAMU;

OIUCBHIBATh M3YUYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3Ys (U3WYECKUE BEIMYMHBI: JaBJIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsT DHEPTUSl XaOTHUYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAApATHYHAS
CKOpPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI >HEprusi, padboTa rasa,
KO3(QGUIIMEHT TOJIE3HOTO JCHCTBUS TEIJIOBOTO JBUTATENsS; MPU OMUCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UYECKUN CMBICT MCIOJB3YEMbIX BEJIUYUH, UX
0003HAYCHUS W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(U3UYIECKYIO BEIUIUHY C IPYTUMHU BEJIMUYMHAM;

ONKMCHIBATh U3YUYEHHBIC AJIEKTPUYECKUE CBOMCTBA BEUIECTBA U JICKTPUUYECCKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
BIIEKTPUUECKOE TI0JIE€, HANPSKEHHOCTD I10JIs, MOTEHIIHAJ, PA3HOCTh NOTEHUHUAJIOB;
Py ONHCAaHWHM TIPAaBUJIBHO TPAKTOBATh (U3UYCCKHH CMBICT HCIIOIb3YEeMbBIX
BEJIMYMH, MX OO0O3HAYCHMsS W EIWHUIIBI, YKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEJIUYMHY C IPYTUMU BEJIMUNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YSd (PU3HYECKUE
3aKOHBI ¥ TIPUHLHUIBL: 3aKOH BceMUPHOTO TsAroTeHus, I, II u 11l 3akonbl HeroTOHA,
3aKOH COXPaHEHHUS MEXAHWYECKOM DJHEPruM, 3aKOH COXPAaHCHUsS WMITYJIbCA,
NPUHIUIT CYNEPIO3UIMNA CHUJI, NMPUHIHUII PABHONPABUS WHEPLHUAIBHBIX CHUCTEM
OTCUY€Ta, MOJIEKYJAPHO-KUHETUUECKYI0 TEOPUIO CTPOEHUS BELIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOM SHEPTUU TEIJIOBOTO JIBUKEHHUS MOJIEKYII C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsAna, 3akoH KyinoHa, mpu 3TOM paziuyaTh CIOBECHYIO



(GOpMyYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSACHITH OCHOBHBIE IIPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyarh yCJIOBHsS MX 0€30MacHOr0 UCIOJIb30BaHUS B MTOBCEIHEBHON
KU3HH,

BBITIOJHATh OKCIEPUMEHTHl MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJB30BAHMEM NPSIMBIX W KOCBEHHBIX H3MEPEHHH, MPH 3TOM
dbopmyIupoBaTh MpoodIeMy/3a1auy U TUIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOHUPaTh
YCTaHOBKY U3 MPEII0AKEHHOTO 000pYA0BaHMS, IPOBOJAUTH OMBIT U OPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISITH MPSMbIC U KOCBEHHBIC H3MEPEHUS (PU3MUECKUX BEITUYHH, TIPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CIOCOO M3MEPEHHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OIICHKHU MOIPEUTHOCTEN N3MEPEHUI;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIY  (PU3NYECKMMH  BEIMYMHAMH  C
WCIIOJIb30BaHUEM TPSMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCHpOBaTh PE3ybTATHI MOTYYCHHON 3aBUCUMOCTH (PM3UUYECKUX BETUYMH B BHJIE
Ta0JUIl U TPaQUKOB, JINIaTh BHIBOBI IO pe3yIbTaTaM UCCIIEI0BaHMUS;

co0roaTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEICHUU UCCIIEIOBAaHUI B
pamMkKax y4eOHOro 3KCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW U IPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
o0opyI0BaHus;

pemiaTh pacu€THble 3aJaud C SIBHO 3aJaHHON (PM3MYECKOW MOJENbIO,
UCTIONB3YS (hM3UUecKne 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBUS 3aa4n
BBIOMpATh (DPU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMUHBI U (POPMYIIHI,
HEOOXOAUMBbIE ISl €€ pellleHusi, MPOBOAUTh PACUEThl U OLEHUBATH PEAIbHOCTD
MOJTy4YE€HHOTO 3HAUYCHUS (PU3UUECKON BETMYUHBL

pelaTh KaueCTBEHHBIC 3a7au: BBICTPAUBATDH JIOTUYECKH HEMPOTUBOPEUNBYIO
IENOYKY PAaCCYXJCHHUI C OMOpPOW Ha HM3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecCKHe SBICHNUS,

UCMOJb30BaTh  MpPU  PELIEHHMM  y4eOHbIX  3ajjad  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH TSl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIpe/ICTaBJICHUs Y4eOHON U HAyYHO-TIOMYJISIpHON MH(OpMaUK, MOTy4YEHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUIECKH aHATTM3UPOBAThH MOTy4aeMyr0 HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS TTO (PU3HUKE B TOBCETHEBHOM KU3HU IS
obecrieueHrs 6€30MaCHOCTH MPU OOpAIICHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBbSl U COOJIOACHUS HOPM 3KOJIOTMYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIMYHBIX COLHAIBHBIX POJICH,
IUTAHUPOBATh pPabOTy TPYMIbl, PaAlMOHAIBHO pACIpPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JCSITEIBHOCTh B HECTAHJIAPTHBIX CHUTYAIUSIX, aJCKBATHO OICHUBATH
BKJIQJT KQKJIOTO U3 YIACTHUKOB TPYMIIBI B PEIICHUE pACCMAaTPUBAEMOM TTPOOIICMBI.

K koniy o0yuenus B 11 kjiacce npeIMeTHBIE pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HAa MpUMEpax pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUN, B TMPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IMHCTBO
du3nYecKoi KapTUHBI MUPA;

VYUTHIBATh TPAHUIBI TPUMEHCHUS M3YYCHHBIX (DH3UUCCKUX MOJCIICH:
TOYEYHBIN AJIEKTPUUECKUHN 3apsij], Ty4 CBETa, TOUCUHbIH UCTOYHUK CBETA, SiACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJpa IMPU PEUICHUU (PU3HUECKHUX
3ajay;

pacrio3HaBath (U3UYECKUE SIBJICHUS (MPOLIECCHI) U OOBSCHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJIMHAMHUKHN M KBAaHTOBOU (DM3UKHU: DJICKTPHUECKAs MMPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, DJJICKTPOMArHUTHAas WHIYKIUS, JEHCTBUE€ MArHUTHOTO TIOJS Ha
MIPOBOJTHAK C TOKOM W JBYDKYIITUHCS 3apsii, JEKTPOMArHWTHBIC KOJICOaHUS U
BOJIHBI, TPSAMOJIMHEHWHOE pPaCIpOCTPAaHCHUE CBETa, OTPAKCHHUE, IMPETOMIICHHUE,
uHTephepeHIusa, audpakmus W TOMIpU3alMs CBETa, JAWCICPCHS CBETa,
dboToanekTpuaeckuit 3pdext (poToarddekT), cBeToBOE NaBICHUE, BOSHUKHOBCHUE
JUHENYaTOro CHeKTpa aroMa BOJOPOJA, ECTECTBEHHAas M HCKYCCTBEHHas
PaIMOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJEKTPUUYCCKHUE, MArHHUTHEIE,
ONTHYECKHE,  DJICKTPUYECKYIO  TPOBOJUMOCTh  PA3JIMYHBIX  Cpel) U
AIIEKTPOMATHUTHBIE SBJICHUS (IIPOLIECCHI), HUCIOJIBb3Ysl (PU3NUYECKHE BEIUYUHBI:
ANEKTPUUECKUIN 3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HAMPSHKEHHE, AJIEKTPHUUECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAsl Cuila, paboTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cuja Awmrmepa, cuia JlopeHila, WHIYKTHBHOCTH
KaTYIIK{A, SHEPTUS DJCKTPUYSCKOTO M MAarHUTHOTO IIOJICH, MEepHoJ M YacToTa
KojebaHnii B KoieOaTenTbHOM KOHTYpe, 3apsii W CWiIa ToKa B TIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pACCTOSHUE W
ONTHYECKass CHJIA JIMH3BI, TIPH OMHMCAHWUU TPABWILHO TPAKTOBATh (DU3NUCCKUN
CMBICJT HCIIOJB3YEMbIX BEJIHMYMH, WX OOO3HAYEHWS W CIWHHUIBI, YKa3bIBaTh
(dbopMyIIBI, CBA3BIBAIOIINE JaHHYIO (DH3NYECKYIO BETMYHUHY C IPYTHMH BEJTHIHMHAMM,



ONMKCHIBATH M3YyYEHHBIE KBAHTOBBIE SBJICHUS U TPOLECCHI, HCIONb3YS
¢u3udecKrue BEIMYHUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, TIEPHOJ] MOIypacaa, SHEPTHsl CBA3H
aTOMHBIX S7€p, TPHU OINHCAHWHM TIPABWIBHO TPAKTOBATh (U3MUECCKUN CMBICIT
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAUEHUS W EJAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBA3BIBAIOIME JIAaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYMHAMM,
BBIYHUCIISITH 3HAUCHUE (PU3HUECKON BEIMUNHBI,

aHAIU3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SIBICHUS, UCIONB3Ys (U3HUECKUE
3aKOHBI U MPUHIUIILL: 3aK0OH OMa, 3aKOHBI TOCIIEOBATEIBHOIO U MapauIeIbHOTO
COCIMHEHUSI TMPOBOJHUKOB, 3akoH Jkoyns—JIeHra, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIINH, 3aKOH MPSMOJMHEUMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI IMPEJIOMIICHUS CBETa, ypaBHEHUE DWHIITEeHHA s doTorddexra,
3aKOH COXPAaHEHUs JHEPruH, 3aKOH COXPAHEHUsSI MMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOTO 3apsa, 3aKOH COXPAaHEHUs MAcCOBOr0 YHMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHUE U YCJIOBUS (TpaHUIbI, 00JIACTH)
MIPUMEHUMOCTH;

OTPENIEIIATh HAMPABJICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cUJIbl Amriepa u cuibl JlopeHua;

CTPOUTHh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHI IO MCCIEAOBAHUIO (PU3MUECKUX SIBJICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dbopmynupoBaTh NpoodsieMy/3aiauy U TUMIOTE3Y Y4eOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEAJIOAKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (OPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHHU;

HCCIIEIOBATh 3aBUCUMOCTH (DU3NUECKUX BEJIMUUH C UCTIOJIb30BAHUEM TPSIMBIX
M3MEPEHUN: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBAaTh pE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUJAE TAOIUI] U TpaduKoB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

cobJroaTh npaBuiaa 0€30MacHOTO TpyJa MpPU MPOBEACHUM HCCICTOBAaHUMN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON U MPOEKTHOU
NEeSATEIBHOCTH C MCHOJB30BAHHEM H3MEPUTEIBHBIX YCTPONCTB U J1AOOPATOPHOIO
000py/I0BaHUS;

pemarh pacuéTHblE 3a7a4dl C SBHO 3aJaHHON (U3MYECKOW MOJIENbIO,
UCIIONB3Ys (PU3MUECKHE 3aKOHBI U TIPUHIIUITBI, HA OCHOBE aHaJIN3a YCJIOBUS 3a/1au



BBIOUPATh (PU3UUECKYHO MOJICJb, BBIICISITh (GU3NYCCKHE BEITUYUHBI U (HOPMYJIBI,
HeoOXOoUMbIC JIJIsi €€ PEIICHUs, MPOBOJUTH PacuéThl W OICHHBATh PEATHLHOCTH
MOJTyYEHHOTO 3HAYCHUS (DU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHBIC 3a[aui: BHICTPAMBATh JJOTHUECKU HEMPOTUBOPEUUBYIO
IICTIOYKY PacCy)KICHHH C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buszndecKue TBICHUS;

UCIOJB30BaTh  IPH  PEIICHHWH  yYeOHBIX  3a7ad  COBPEMCHHBIC
WH(GOPMAIMOHHBIC TEXHOJIOTHUH JJIs TOMCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIH
Y TIPEJICTABJICHUS YIeOHOW U HAYYHO-TIOMYJIAPHON MH(OPMAIIUH, TOTyYCHHOHN 13

pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKU aHAJTU3UPOBATH MOJTy4aeMyI0 HHPOPMAILIHIO;

OOBSICHATh TPHHIMWIBI JICHCTBHS MAaIlWH, NPHOOPOB W TEXHHUYECKUX
YCTPOMCTB, pa3iMdyaTh YCIOBHS WX 0S30MaCHOTO UCIOJIb30BAaHUS B IOBCEIHCBHOM
KU3HM,

PUBOJUTH TPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B PAa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA,

HCII0JIb30BaTh TCOPETUUYCCKUE 3HAHMS 10 (DU3HMKE B TOBCETHEBHOM KU3HU TSI
obecrnieueHrss OC30MACHOCTH TPHU OOpAlIEHUH ¢ MpHOOpaMU W TEXHUICCKUMHU
YCTPOMCTBAMH, TSI COXPAHEHUS 3JI0POBbS U COOJIIOJICHUSI HOPM IKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3IMUHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIBL, PAMOHAIBHO PpACHpeneisaTh OO0S3aHHOCTH U
TUTAHUPOBATh JIEATEIHPHOCTh B HECTAHIAPTHBIX CUTYAIUSX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBACMON TTPOOJICMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ugposbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (1uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/Abl HAYYHOI'O IIO3HAHUSA
bubmnoreka LIOK
11 ) 2
VISHICA H MCTOBL HAYTHOTO HOSHAHIA https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Hpmamiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 6 1 1
SAKOHBI COXPAHCHHS B MEXAHHKe https://m.edsoo.ru/7f41bf72
Hroro 1o pa3aeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON 9 1 bubnnorexa [HOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 O 10 1
CHOBRL TepMOZIHAMITKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bubnmoreka [LIOK

da30BbIE IEPEXOABI

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

Hroro no pazueny

24

Paznea 4. JIEKTPOANHAMMUKA

Bu6mmoreka [JOK
4.1 1
eKTPOCTATHIA 0 https://m.edso0.ru/7f41bf72
49 ITocTostHHBIN neKTpUYecKui TOK. Toku B 12 bub6nuoreka [IOK
' PA3IMYHBIX CPEIax https://m.eds00.ru/7f41bf72
Htoro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne o/ P Kontpoanusie | IIpakruueckue (mupp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MaruauTtHoe nojie. J1eKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' WHIYKLS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHnuecKue U 3J1€KTPOMarHUTHbIE 9 1 bu6nuoreka LIOK
' KoJeOaHust https://m.edsoo.ru/7f41c97¢
99 MexaHuueckre U 3J1€KTPOMarHuTHbIE 5 1 bub6nuoreka LIOK
' BOJIHEI https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
2.3 0] 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI clienIMaNbHON TEOPUHU 4 1 bubnnorexa [HOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorexa TIOK

https://m.edsoo.ru/7f41c97c
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Bbu6mmoreka [JOK
4.2 C 4
TPOCHHUE aToMa https://m.edsoo.ru/7f41c97c
Bbu6mmoreka [JOK
4.3 A 5
TOMHOC SIZIPO https://m.edso00.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U aCTPOPUIUKU 7 Eg{i?;;?eediz(ﬂasmlcgk
Uroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

61 | Otobuoee nostopene ‘ i imatbooyTiALcOT
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dusuka, 10 knace/ Maxumes .., byxones B.b., Corckuit H.H. nox
penakmueit [lapdenteeBoit H.A., AkiinonepHoe o01miectBo «M3aaTenbeTBo

«HpOCBeHIeHI/IC»

METOANYECKUE MATEPUAJIBI U151 YYUTEJIA
Co6opnuk Bonpocos u 3aiau 10-11 kimacc A.Il. PeiMkeBud
Junaktnaeckne matepuanst 10-11 kimace A.E. Mapon
CamocTrosiTenbHbIE U KOHTPOJIbHBIE pa0OTHI

Meroanyeckoe mocoome

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://www.fizika.ru

http://school-collection.edu.ru
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