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HOACHUTEJBHAS 3AIINCKA

[IporpamMmma 1o Qusnuke 0a30BOr0 ypOBHS Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUNM U TPeOOBaHUM K pe3yiabTaram
OCBOEHMSI OCHOBHOW 00pa3oBaTeIbHOM Mporpammsl, npeacraBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom denepaabHO paboyel MpOrpaMMbl BOCIUTAHUS H
KOHIICTIIINKM TIperoaaBanusi yueOHoro mpeamera «Ddusnka» B o0pa3oBaTelbHbBIX
Opra’u3anusax Poccutickon Penepannu, peannu3yroIux OCHOBHBIE
o0pa3oBaresibHbIE POTrPaMMBbl.

Conepxanue mnporpamMMbl 1O (U3MKE HampaBiIeHO Ha (HOpMUPOBaHUE
€CTeCTBEHHO-HAy4YHOUH KapTHHBI MHpa obyuatonuxcs 10—11 kmaccoB npu o0ydeHun
ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO MOIXO/A.
[Iporpamma no gusuke coorBercTByeT TpedboBanusiM GI'OC COO k nuaHupyeMbiM
JUYHOCTHBIM, MPEAMETHBIM U METapEAMETHBIM pe3ylbTaraM OO0y4eHHs, a TaKKe
YYUTBHIBAET HEOOXOIMMOCTh peallM3alliid MEXKIPEAMETHBIX CBs3e (U3UKU C
€CTEeCTBEHHO-HAYYHbIMU y4E€OHBIMH IIpeaMeTaMu. B Hell onpenensoTcss OCHOBHBIE
e U3ydeHusl (PU3UKU Ha YPOBHE CpeHEro oOuiero oopa3oBaHusl, IUIAHUPYEMBbIE
pE3yabTaThl OCBOEHUS Kypca (PU3UKU: TNYHOCTHBIC, METAIIPEIMETHBIC, IIPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIIOUALT:

® IUIAaHUpYEMbIE PEe3ybTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM ypOBHE, B

TOM YHCJIE MPEAMETHBIE pe3yJIbTaThl O rofam o0y4eHus;

e coaepkaHue yueOHoro npeamera «O@u3rka» mo rogam o0y4eHus.

dusuka Kak Hayka O HaubOornee OOLIMX 3aKOHaX MPUPOJBI, BBHICTyNas B
KauecTBe y4yeOHOro mpeaMeTa B IKOJE, BHOCUT CYIIECTBEHHBIA BKIJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM Mupe. [1IkombHBIA Kypc PU3HKHA — CHCTEMOOOPA3yIONTUN
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBIICHUM, HM3y4yaeMbIX XHUMUEU, OHOIOruei,
¢usnueckoit reorpadueirt w  actpoHomuei. lcmonb3oBaHWE W aKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  ONpelessieT XapakTep ©  pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJOTU B c(hepe IHEPreTUKHU, TPAaHCIIOPTa, OCBOSHUSI KOCMOCAa,
MOJTy4YEHUs HOBBIX MarepuajoB C 3aJaHHBIMHU CBOWCTBaMU W Apyrux. M3ydenwue
(bu3UKK BHOCUT OCHOBHOM BKJIa/1 B (HOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa o0O0ydarluxcs, B (OPMUPOBaHWE YMEHUW NPUMEHSATH HAYYHBIA METOJ
MIO3HAHUS TIPH BBIMIOJIHEHUH UMH YYEOHBIX HCCIICIOBAHUM.

B ocHOBY Kypca (hU3uKH 1711 yPOBHS CPEIHETO O0IIEero o0pa3oBaHus MOJIOKEH
pPAA UIeH, KOTOpbIe MOXKHO pacCMaTpUBaTh Kak MPUHIUIIBI €r0 MOCTPOCHHUS.



Hoes yenocmunocmu. B COOTBETCTBHM C HEW Kype SIBISETCS JIOTHYECKHU
3aBEPILEHHBIM, OH COIEPKUT MaTreprall U3 BCEX pasesioB (GU3MKH, BKIIOUAET KaK
BOMNPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Mmarepuan Kypca (QU3UKU
o0beIMHEH BOKpYr (usmyeckux Teopud. Begymmum B Kypce  sBIseTCs
(opMHpOBaHHE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX Marepuu, BEIIECTBE U
oJe.

Hoes eymanumapuszayuu. EE peanmuzanus mpeanosiaracT HCIOIb30BaHUE
IYMaHUTApHOTO MOTEHIMada (PU3NYECKOW HAyKH, OCMBICICHHE CBS3H Pa3BUTUS
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y DKOJIOTUYECKUMH MPOOJIEMAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc pu3uku npeamnonaraet 3HakoMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHUX U TEXHOJOTMYECKUX MPUIIOKEHUN H3YyUEHHBIX
TEOPHUU U 3aKOHOB.

Hoes osxonocuzayuu peamusyeTcsi TOCPEIACTBOM BBEACHHUS DJIEMEHTOB
COIEpKaHNUs, TOCBAIEHHBIX 3KOJIOTHYECKUM ITPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbl C PA3BUTHEM TEXHUKHU U TEXHOJOTMH, a TakXe OOCYXKIEeHHs MpoOieM
paloHaIbHOTO MPUPOAOIOIB30BaHMS U SKOJIOTMUECKON 0€30MaCHOCTH.

Crep)XHEBBIMHM JJIEMEHTAMHM Kypca (M3UKH Ha YPOBHE CpPEIHEro OOILEero
oOpa3oBaHusl SABISIOTCA Guznueckue teopur (HopMHUpPOBAHHUE MPENCTABIECHUN O
CTPYKTYpE€ MOCTPOECHUS (DU3MUECKON TEOpUHU, POoiu (PYHIAMEHTAIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX TPEJICTABIEHUAX O MPUPOJIE, TPAHUIIaX IPUMEHUMOCTH
TEOpUH, JJI1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOLIECCOB).

CHCTeMHO-IeITEeIbHOCTHBIN MOAXONl B Kypce (DU3UKH peanu3yeTcss mpexiie
BCEro 3a CU€T OpraHU3allMy SKCIEPUMEHTAIBLHON AESITENIbHOCTH OO0YyJaroIIMXCs.
J171st 6a30BOro ypoBHsI Kypca (PU3MKU — 3TO UCTIOIb30BaHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B IpOrpamme
no (usuke oObEIWHEHBI B OOUIMI CIHCOK YYCHHUYECKHX MPAKTHYECKHX padoT.
Boinenenre B yKa3aHHOM IepedyHe JaO0OpaTOpPHBIX pPadOT, MPOBOAMMBIX JUIS
KOHTPOJII U OLUEHKH, OCYIIECTBISIETCS Y4aCTHHUKaMU 00pa30BaTeIbHOIO Ipolecca
UCXOJSl U3 OCOOCHHOCTEH TJIaHUPOBAaHUS M OCHalleHUs kabuHeta ¢usuxu. [Ipu
3TOM 00ECNEeYMBAETCA OBJAJCHHE OOYYAIOIIMMHUCA YMEHHUSMHU IPOBOAMTH
KOCBEHHbIE W3MEpPEHHsI, HUCCIEOBAaHUS 3aBHCHUMOCTEH (PU3UYECKHX BEIMYHUH U
IIOCTAHOBKY OIIBITOB I10 IIPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonpioe BHUMaHUE YIENAETCs PEMICHUIO PACYETHBIX U KAYECTBEHHBIX 3a]1a4.
IIpu 3TOM U1 pacy€THBIX 3a1a4 NMPUOPUTETOM SIBIIAIOTCSA 3a7a4U C SIBHO 3aJJaHHOU
(¢u3nueckoll MOAENbI0, TO3BOJSIIONIME NPUMEHSATh M3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KAaK M3 OIHOIO pasfena Kypca, TaK U WHTETpUpyd 3HAHUS W3
pasHbIX pasfenoB. s Ka4eCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIIIOTCA 3aJaHus Ha



0ObsICHEHUE MpOTeKaHUs (U3MUECKUX SBICHUM M MPOLIECCOB B OKpY’Karolien
KU3HU, TpeOyromue BbIOOpa (U3MUECKON MOAENU JUIsl CHUTyallMd IPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ TpedoBanusiMu GI'OC COO k maTepuaibHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mpoiiecca 0a3oBblil ypoBEeHb Kypca (PU3MKM Ha YpOBHE
cpemHero oOmiero oOpa3oBaHUsSl JODKEH M3y4arhCsl B YCIOBUSX TMPEAMETHOTO
kabuHeTa (U3MKU WIM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETAa MPEIMETOB
€CTEeCTBEHHO-HAYYHOro IuKiIa. B kabuHeTe GU3MKH ODKHO OBITH HEOOXOAMMOE
n1aboparopHoe 000pyIOBaHUE /IJIsl BBITOIHEHUS YKa3aHHBIX B IIporpamMMe 1mo pu3nke
YIEHUYECKUX MPAKTHUIECKUX PadOT U JEMOHCTPALIMOHHOE 000pYI0BaHUE.

JleMoHCTpanmoHHOe 00opynoBaHue GOPMUPYETCS B  COOTBETCTBUU C
MPUHITUIIOM MHWHUMAJIBHOM JOCTAaTOYHOCTH U OOECIIEUYMBACT TOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMMme Mo (U3HKE KIIOUEBBIX JEMOHCTPALMA IS
WCCIICMOBAaHUS  HW3Y4aeMbIX SBJICHUA W  TPOIECCOB, OMIUPHUCCKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGoparopHoe o00opynOoBaHUE I YUYEHHYECKHX MPAKTUYECKUX padoT
dopMupyeTcs B BHIE TEMaTHUYECKUX KOMIUIEKTOB U OOECIIEYMBACTCS B pacuére
OJTHOTO KOMILJIEKTa Ha JBYX oOydJarommuxcs. TeMaTH4eckue KOMILIEKTHI
1ab0paTopHOro 00O0pyIOBaHUSI JODKHBI OBITH TOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX JIAOOPATOPUH.

OCHOBHBIMH TENIIMH H3y4eHUS (PU3UKU B 00I11IeM 00pa30BaHUU SIBIISFOTCS:

e (GopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOydJaIomUXCs K HaydIHOMY
W3YYCHHUIO TPUPOABI, Pa3BUTHE WX HMHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CITOCOOHOCTEI;

® pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HAaHUS U (POpMUpPOBaHUE
HCCIIEI0OBATEIILCKOTO OTHOIIICHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (dopMHpPOBAHUE HAYYHOT'O MUPOBO33PEHHSI KaK pe3yJIbTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (dopMupoBaHHUE YMEHHH OOBICHATH SABICHUS C HUCHOJIb30BAaHUEM
(bU3HYEeCKUX 3HAHUN W HAYYIHBIX JI0KA3aTeIbCTB;

e (dopMupoBaHUE TPEACTABICHUNU O POIM (GUBMKU JUIsl Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.

JlocTmkeHne 3TUX Iiesield 00eCreunBaeTCsl PEIICHUEM CIEAYIOIMUX 3a7ad B

npoliecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHus:

® [IpUOOPETEHHE CUCTEMBI 3HAHUI 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUsX, BKJIIOUas MEXaHUKY, MOJEKYISIpHYIO  (PU3HUKY,
AIIEKTPOIMHAMHUKY, KBAHTOBYIO (DU3HMKY U AJIIEMEHTHI aCTPO(PHU3NKY;



e (dopMupoBaHWE YMEHUW TPUMEHATH TEOPETUUYECKHE 3HAHUSA  JUIS
OoObsicHeHUs1 (PU3MYECKUX SBJICHUN B TPUPOJAE U I TPUHSATHUS
MPAKTUYECKUX PEUICHUHN B MMOBCEHEBHOM XU3HU;

® OCBOEHHE CIOCOOOB pEUICHUS pa3IU4HbIX 3aJad C SBHO 3aJaHHOMN
(Gu3nuecKkol MOMENbl, 3a7ad, MOAPAa3yMEBAIOIIUX CaMOCTOSITEIbHOE
coznanue (hU3MIeCcKo MO, aJleKBaTHOW YCIIOBHSIM 3aJ1auu;

® TOHMMaHWE (U3HMUYECKUX OCHOB U TPHUHIIUIIOB JIEUCTBUSI TEXHHUUECKUX
YCTPOMCTB M TEXHOJMOTHYECKUX MPOIIECCOB, X BIHMSHUS HA OKPY>KAOIIYIO
cpeny;

® OBJIAJICHUE METOJAMU CaMOCTOSITEJIbHOIO TUIAHMPOBAHUS W TPOBEICHUS
(GU3HYECKUX JKCIIEPUMEHTOB, aHAJIM3a W HWHTEpPHpeTanuu WHGOpMAIUH,
OIpeNiesieHUsl TOCTOBEPHOCTHU MOJIYUEHHOI'0 Pe3yibTara;

® CO3/1aHME YCIIOBUU MJIsi pa3BUTHUS YMEHUN MPOEKTHO-UCCIEI0BATENbCKOH,
TBOPUYECKOU IEATENBHOCTH.

Ha wusydyenue ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHETr0 OOIIEro
oOpazoBanus orBoauTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZENIO), B
11 knacce — 68 yacoB (2 yaca B HEZEINIO).

[Ipennaraemplii B mporpamMMme 1o (GU3HKE TNEpeyeHb JTabOpPaTOpPHBIX M
MPAKTUYECKUX paboT SBIACTCA PEKOMEHJOBAaHHBIM, YYUTENb [€TaeT BBIOOP
POBEJEHUST J1A0OpaTOPHBIX PabOT M ONBITOB C YYETOM HWHIWBHIYAJTIbHBIX
0COOEHHOCTEN 00yJaronuXcs.



COAEPXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®du3znka — Hayka o npupoze. Haydnsle METObI TO3HAHUS OKPY/KAOLIETO MUPA.
Ponp skcnepumeHTa M TEOpUM B MPOLIECCE NMO3HAHUSA NMPUPOABI. DKCIIEPUMEHT B
dusuke.

MonemupoBanue (pu3ndecKux SBICHUN U TpoleccoB. HaydHbple TUIIOTE3HI.
du3nyecKkue 3aKOHbl U TEOpUHU. | paHULIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

Pons u Mecto usuku B (POPMUPOBAHWK COBPEMEHHON HAyYHOW KapTHHBI
MHPA, B IPAKTUYECKOU IESTENBHOCTH JIOIEH.

Jlemoncmpayuu

AHanoroBeie U 1UGPOBBIE H3MEPUTEIbHBIE TMPUOOPHI, KOMIIbIOTEPHBIE
JATYUKU.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe nBHkeHUE. OTHOCHTEIBHOCTh MEXAHMYECKOI'O JBUIKCHMS.
Cucrema orcuéra. Tpaekropus.

[lepemelenne, CKOpOCTh (CpemHsii CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U
YCKOPEHUE MarepuajlbHOW TOYKHU, UX MPOEKUHUH HA OCH CHUCTEMbI KOOPIWHAT.
CrnoxeHue nepeMeIeHui u CIOKEHNE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE JBIkKeHue. [paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHMs, IyTH U MepeMeleHus
MaTepHUAITbHON TOYKH OT BPEMEHHU.

CBo0OogHOE MajieHre. YCKOpeHre CBOOOTHOTO aJeHHUS.

KpuBonuHeliHoe nBrkeHne. [|BHyKeHNE MaTepuallbHOW TOUYKH 110 OKPYKHOCTH
C IMOCTOSIHHOM II0 MOAYIIO CKOPOCTBIO. YIIIOBAasi CKOPOCTh, JIMHEWHAs CKOPOCTD.
[lepuon u yacrora obpameHusi. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHnueckue yCTpoWcTBA M NPAKTHYECKOE NPUMEHEHHWE: CHUAOMETD,
JIBUKCHUE CHAPAIOB, LICMTHBIE U PEMEHHBIE ITEPEIAYN.

Jlemoncmpayuu

Monens cucTeMbl OTCYETA, WIUTKOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHK
JBUYKEHUS.

[IpeobpazoBaHe ABH>KEHHI C HCTIONB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenuie Te B BO3AyXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmonenne nBukeHusi Tena, OpPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaCHUS.

Hanpagiienue ckopoCcTy Iipy IBUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopmsie pabomoi

N3ydyeHne HEpaBHOMEPHOIO JABUKEHHS C LEJIbIO OMPEAECICHUS MIHOBEHHOMU
CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY MYTAMHU, IPOHJICHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIC PABHBIE TIPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KCHUU C HAYAJIbHOM CKOPOCTHIO, PAaBHOM HYIIIO.

N3yuenune nBUKEHUs IapUKa B BA3KOW KUIKOCTH.

N3ydyenue nBrxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpununn  orHocutenbHOCTM  ['amunes.  IlepBeii  3axkoH  HproToHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cyneprnio3uiiuu cui. Bropoit 3akon HeroToHa nisist
MarepuagIbHOM TOUKHU. TpeTrii 3akoH HbroTOHA 1151 MaTepuaIbHBIX TOYEK.

3akoH BceMupHoro TtaroreHus. Cuna Tsokectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoiabxkeHust, kadeHust). Cuna tperusi. Cyxoe
TpeHue. Cuia TPEeHHS CKONBXCHHUS U criia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIEHUS TPU JBH>KCHUU TENa B )KUIAKOCTH WJIU Tase.

[TocTynarenbHOE M BpalareibHOE IBHKEHUE aOCOFOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCHUTEIIBHO OCH BpamieHud. [lmeuo cuibl.  YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOAIINITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenne nuepunm.

CpaBHeHME MacC B3aMMOACHCTBYIOIINUX TEJL.

Bropoii 3akoH HeroToHna.

N3mepenue cui.

CroxxeHue CHIL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JieopMaiiui.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUM.

CpaBHEHHE CUJT TPEHHUS MMOKOS, KAYECHUS U CKOJIb)KCHMUSI.

VYcenoBus paBHOBeCHs TBEPAOro Teyia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamopmsie pabomoi

N3ydyenue nBrxkeHUs: OpyCcKa 1Mo HaKJIOHHOM MJIOCKOCTH.



HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOIIMX B MPYKHHE U
PE3NHOBOM 00paslie, OT UX JAePOpMaLIHH.

HccnenoBanue yclOBUM paBHOBECHS TBEPAOrO Tela, HUMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3akoHnvl coxpaneHus 86 mexaHukKe

Nmnynsec MaTepuanbHONM TOUKH (TeNa), CUCTEMbl MAaTEpPHATbHBIX TOUYEK.
NMnynbC cuiabl U U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYIbCa.
PeakTuBHOE ABHKCHHUE.

PaGora cuinbsl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuaibHOW Touku. TeopemMa 00 HW3MEHEHHH
KUHETUYECKOW SHEPTUM.

IToreHumaneHas DHEPIUs. ITorenunanbHast JHEPrus yIpyro
nedopMupoBaHHOU MpyKUHBI. [loTeHIIManbHas YHEPTUs Teaa BOJIM3U TOBEPXHOCTH
3emu.

[loreHMambHBlE W HENOTEHUUAJIbHBIE  CHUJIBL Csi3b  pabOTHI
HEIMOTEHIIMAJIbHBIX CUJI C UBMEHEHUEM MEXaHUYECKOM 3HEPIHH CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOW YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIOMET, KONED,
IIPY>KUHHBIN ITUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexon moTeHIMATBHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3ydenre aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HHUTSIHBIX MAasgTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHJIBI C U3MEHEHHEM MEXaHMUYECKON SHepruu
TE€Ja Ha IPUMEPE PACTSHKEHUST PE3UHOBOTO JKI'YTa.

Pazgen 3. MosiekyiasipHasi pu3uKa M1 TEPMOIMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUUYECKONH TEOPUU U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwkeHue. uddysus. Xapakrep IBWKCHHS U
B3aMMOJICHCTBUSI 4YacCTHUI] BeEIIECTBA. Moaenu CTpOECHHUs Tra3oB, KHUAKOCTEH H
TBEPIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojenei. Macca u
pasmepsl mosiekyll. KomnuectBo BemecTna. [loctositnaass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama Ttemneparyp
[enscus.



Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIIIPHO -KUHETHYECKOMN
TEOpUU HJCATHLHOTO ra3a. AOCOJIOTHas TeMmIepaTypa Kak Mepa CpelHen
KMHETUYECKOW PHEPruM TEIJIOBOrO JBMXKEHHUs udacTul] raza. lllkama temmeparyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Kianelipona. 3akoH
JlansToHa. M3ompoliecchl B uacaibHOM rase C MOCTOSTHHBIM KOJIMYE€CTBOM BEILIECTBA.
I'paduyeckoe mpencraBieHne U30MPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

Texnuyeckue ycTpoHWCTBA UM MPAKTUUECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, ¢ororpaduu
MOJIEKYJl OPTaHUYECKUX COEAUHEHUN.

OmnpITel 10 U PY3UH KUIKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO ABHKEHHUS.

Mopnens onsita IlItepHa.

OnbITHI, JIOKa3bIBAIOIINE CYLIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO/JICUCTBUS.

Monens, nyurocTpupyromnias Ipupoay JaBJICHUS ra3a Ha CTEHKU COCYyZa.

OnbITEl, WUIIOCTPUPYIOLME YPABHEHUE COCTOSIHUS HJAECAIbHOIO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

OnpeneneHne Macchl BO3MYyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3pe:KEHHOIO
rasa.

Tema 2. Ocroevt mepmoouHamuku

TepmonnHamuueckass cucrema. BHYTpEHHsISI SHEpPrusi TEpMOIMHAMUYECKOU
CUCTEMBI U CIOCOObI €€ m3MeHeHus. KomndyecTBo Temnorsl u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HJE€aJbHOrO  raza. Buasl  Temsonepenavu:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3IyYEHUE. YIEIbHasd TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTHI IpH TEIUIONEpEaaye.

[lonsitue 06 aauabatHoMm mpouecce. [lepBblif 3aKOH TEPMOIUHAMMKHU.
[IpuMeHeHue MepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoiieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOparuMocTh mpoiieccoB B MPUPOJIE.

TeroBple  MamwmHbl.  [IpyHOMOBI  ACHCTBUA  TEMJIOBBIX  MAIIWH.
[IpeoOpazoBanus 2HEpruM B TEIUIOBBIX MamnHax. KoadduuueHT mome3Horo
nerctBus TemioBoil MamuHbl. [{ukn KapHo u ero koad@uIUEHT MOME3HOTO
JENCTBUS. DKOIOTMUECKUE TPOOJIEMbl TEMIIOIHEPTETUKH.



Texnuueckue yCTpoHMCTBAa W MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHusi, OITOBOM XOJIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW HSHEPruu Tejla MPU COBEPIICHUU PaOOThI: BHUIET
npoOKU M3 OYTBUIKM TOJ| JCHCTBUEM CKATOrO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TPyOKe MyTEM TpeHUsl (BUICOIEMOHCTpAITH).

N3MeHeHre BHYTPEHHEN SHEPTUH (TeMIIeparyphbl) Teaa MpHU TEIIoNepeiayde.

OmnbIT 10 ainabaTHOMY PaCIIUPEHUIO BO31yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoil TypOWHBI, JBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJISI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3mepenne ynenbHOU TEIIOEMKOCTH.

Tema 3. Azpezamnsvie cocmoanus eeuiecmea. Pazoevie nepexoonvl

[TapooOpazoBanne n KoHAeHcamus. Vcmapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BIIAXHOCTh BO31yxa. HaceliieHHblii map. VYimenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépnoe Teno. Kpucrammueckue u amopgHble Tena. AHU30TPOIHS CBOMCTB
kpuctaimioB. Kuakue xpuctamiasl. CoBpemeHHble Marepuanbl. [lnaBneHue u
KpUcTajuIi3anus. YaelbHas Teriora miasieHud. Cyonumanus.

YpaBHEeHUE TEII0BOrO OaaHca.

TexHuyeckue yCTpOHMCTBA M TIPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TMOIYUEHUS COBPEMEHHBIX MAaTe€pUajoB, B
TOM YHCJIE€ HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBICHUU.

Croco6bl u3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus 1 MIaBICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3MepeHue 0THOCUTETHHOM BIaKHOCTH BO3AyXa.

Paznen 4. JiekTpoiMHAMHIKA
Tema 1. Inexmpocmamuxa
DneKkTpu3anys Tel. INEKTPUUECKU 3apsa. J(Ba BUaa dJEKTpUUECKUX 3apsi0B.

[IpoBOOHUKHK,  OUPNEKTPUKHM W TOJNYIIPOBOAHUKH.  3aKOH  COXpPaHEHUs
ANEKTPUYECKOTO 3apsIa.

B3aumogeiictBue 3apsanoB. 3akoH KyrmoHa. ToueyHbIN ANEKTPUUYECKUI 3apsl.
Onektpuueckoe tmone. Hanpssk€HHOCTh  3nekTpuueckoro mnonsd.  [IpuHoun



CYINEPIIO3UIUN JJICKTPUUECKUX Tosiel. JIMHUKM Hanmps’EHHOCTU SIIEKTPUYECKOrO
T1OJIA.

Pabota cun anekrpocraruueckoro nojsi. [lorennuan. Pa3HocTs MOTEHIIUAIOB.
IIpOBOOHUKM M IMDIEKTPUKU B DIEKTPOCTATUYECKOM IoJe. Jludnexrpuueckas
IIPOHHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIIEKTPOEMKOCTh IJIOCKOIO KOHIEHCATOpA.
DHeprus 3apsHLKEHHOT0 KOHJIEHCATopa.

TexHuueckue yYCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHME: DIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTATUYECKasl 3alluTa, 3a3eMIIEHHE DJICKTPONpuOOpoB,
KOHJIEHCATOP, KOIMPOBAJIbHBIN allliapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHIUIT JECUCTBUS JIEKTPOMETPA.

B3anmozeiicTBre Ha3IEKTPU30BAHHBIX TE.

DNEKTPUYECKOE MOJe 3aPSAKEHHBIX TEJL.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3alluTa.

JIMPAEKTPUKH B IIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH INIOCKOTO KOHIEHCATOpa OT IJIONIA U IIJIaCTHH,
PACCTOSAHUS MEXKIY HUMH U TUDIIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomsi

N3mepenne 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit Inekmpuveckuii mok. Toxu 6 paznuunvix cpedax

ONEKTPUYECKU TOK. YCJIOBUA CYIIECTBOBAHMSI DJIICKTPUUECKOTO TOKA.
Nctounnku Toka. Cuna Toka. [IocToOsSHHBIN TOK.

Hanpspoxkenue. 3akon OMa 111 ydacTka LEeTH.

DJNEeKTPUUECKOE CONPOTUBICHHE. YIEIbHOE CONPOTUBICHHE BEIIECTBA.
IlocnenoBarenbHOE, NapaJLIEIBLHOE, CMEIIAHHOE COEANHEHUE ITPOBOAHUKOB.

PaGora oanexrpuyeckoro Toka. 3akoH JDxoyms—JleHma.  MolHOCTb
AMEKTPUYECKOTO TOKA.

DONEKTPOIBUKYILAS. CHUJIA U BHYTPEHHEE COINPOTUBICHUE HCTOYHHKA TOKA.
3akoH OMa 15l TOJTHOM (3aMKHYTOM) 3neKTprudeckoil nenu. KopoTkoe 3aMbIKaHHeE.

ONEKTpOHHAass  NPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBHUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMmIieparypbl. CBEpXIPOBOIUMOCTb.

DNEKTpUYECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHUKH. CoOcTBeHHas 17} [IpUMECHas IIPOBOAUMOCTD
noaynpoBoaHUKOB. CBolcTBa p—N-nepexoaa. [lonynpoBogHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKMid TOK B  pacTBOpax M  pacIuiaBax  dIIEKTPOJIUTOB.
DNEKTPONUTHYECKAS JUCCOIUALIUS. DIEKTPOIIHU3.



OnekTpuueckuil TOK B TasaXx. CaMOCTOSATENBHBII W HECAMOCTOSTENIbHBIN
pazpsaa. Monuus. [nazma.

TexHuueckue ycCTpoilicTBA W MNPAKTUYECKOE IPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, pEOCTaT, HMCTOUYHHUKH TOKa, 3JIEKTpOHArpeBareiabHble MPHOOPHI,
ANIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BaKYYMHBIA U0/,
TEPMUCTOPBI U POTOPE3UCTOPBI, MOTYITPOBOJIHUKOBBIN AUO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuibl TOKa U HAMPSIKESHUS.

3aBUCUMOCTb COINPOTHUBIICHUS LUJIUHAPUYECKUX IMPOBOAHUKOB OT JUJIMHBI,
IUIONIA/IM TIONIEPEYHOr0 CEYEHUs U MaTepHaa.

CMelaHHOe COEUHEHNE TPOBOHHUKOB.

[IpsmMoe wu3MepeHHne dNEKTPOABIKYIIEH Cuibl. KopoTkoe 3aMbIKaHuE
raJIbBAHMYECKOIO JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHUBIICHHS.

3aBUCUMOCTD CONMPOTHUBIICHHUSI METAJJIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTB 3IEKTPOIUTOB.

HckpoBoi pa3pss 1 NpOBOAMMOCTB BO3yXA.

OnHOCTOPOHHSSI MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

N3ydeHre cMEIIaHHOTO COEIMHEHUSI PE3UCTOPOB.

M3MepeHue 3eKTPOABHUKYILEH CUIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COINPOTHUBIICHHUS.

HaGnronenue anmektpommsa.

MexnpeamMeTHblie CBSI3H

N3yuenne kypca pusuku 6a3oBoro ypoBHst B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBA3€M € KypcamMu MAaTreMaTUKH,
OMOJIOTMHU, XUMHUH, TeOrpa(Uuu U TEXHOIOTUU.

Mesicnpeomemnvie noHsamus, CBA3aHHBIE C H3YyYEHHEM METOIOB HAy4YHOTO
MO3HAHM: SBJICHHE, HaydHbI (pakt, rumoresa, (u3nueckas BeIMYMHA, 3aKOH,
TeopHsi, HAOJIIOCHNUE, SIKCIIEPUMEHT, MOJEJIMPOBAHUE, MOZIEIb, U3MEPEHUE.

Mamemamuka: penmieHUE CHUCTEMbl YpPaBHEHMM, JMHEHHas (QyHKUWUA,
napaboa, runepOona, ux rpaduku U CBOWCTBA, TPUTOHOMETPUUECKHE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAH[€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPbI U UX MTPOEKIIMU HA OCH KOOPJAUHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mexannueckoe IBMKEHHE B JKHMBOHM npupone, auddysus, ocMmoc,
TENMJI000MEH KUBBIX OPraHU3MOB (BBl TEILIONEPENAY, TEIJIOBOE PABHOBECHUE),
JIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYII, MOJIb
BEIIIECTBA, MOJISIPHASA MacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, )KUIKOCTEU U Ta30B,



JNEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJICKTPOJIMTUYECKAs  JAWUCCOLIMALIUS,
rajgbBaHUKA.

l'eoepaghus: BIaxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE JBUKEHHM C HCIIOIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHHMKE, MOAMIMIHUKH, WCIIOJb30BAHUE 3aKOHA COXPAaHECHMS
UMIYyIbCa B TEXHUKE (pakeTa, BOJOMET M JApYyrue), ABUTaTellb BHYTPEHHETO
cropaHusi, napoBasi TypOMHa, OBITOBON XOJOAMJIBHUK, KOHJIULMOHEP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MATEpHaloB, B TOM YHCIE HAHOMAarepuasioB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUUECKasl 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANIEKTPOHATrpPEBATEIIbHBIE npuoopsl,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, rajJbBaHUKA.

11 KJIACC

Paznen 4. JiiekTpoiMHAMHIKA

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

IlocrossHHBIE MarHUTHL. B3anmonencTBiue NOCTOSHHBIX MArHUTOB. MaruuTHoe
nosie. Bektop MarauTHOM MHAYKIMU. [I[pyHIMI Cyneprio3uIuM MArHUTHBIX TTOJIEN.
JIuHnn MarHuTHOW HMHAYKIMHM. KapTuHa 1WMHHWM MarHATHOW WHAYKIMM OIS
IIOCTOSTHHBIX MArHUTOB.

MaruutHoe TmONEe NPOBOAHMKA C TOKOM. KapTuHa JIMHMM WHIYKUWAH
MAarHuTHOIO IIOJIA JUIMHHOIO IIPSIMOIO MPOBOJHMKA W 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOAHUKA, KATyIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmonencTBue NpoOBOAHUKOB C
TOKOM.

Cuna Amriepa, €€ MOIYJIb U HalpaBJICHHUE.

Cuna JlopeHniia, e€ Moayib U HarpaBieHue. JBUkeHUE 3apsyKeHHOW YacCTHUIIbI
B OJHOPOIHOM MarHuTHOM mose. Pabora cuiel Jlopenia.

SBiIeHME DJIEKTPOMAarHUTHOM HWHAYKIWU. [IOTOK BEKkTOpa MAarHUTHOM
WHIYKUAW. OJEKTPOABMKYINAS CHJIA WHIAYKIUW. 3aKOH SIEKTPOMAarHUTHOW
nHaykuuu Papanest.

BuxpeBoe »3IIEKTpUYECKOE MOJie. ONEKTPOIBHKYILAA CUJla WHAYKUWHA B
ITPOBOJHUKE, IBUKYILEMCS ITOCTYNATENIBHO B OAHOPOAHOM MarHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIEHWE CaMOMHIYKIMH. OJIEKTPOABWKYINAS  CHJIA
CaMOMHYKIIVH.

DHeprusi MarHUTHOTO ITOJISL KAaTYIIKHA C TOKOM.

DIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: ITOCTOSHHBIE
MAarHuThl, DJJIEKTPOMArHuThbl, J3JEKTPOIBUIATENIb, YCKOPUTEIHN SJIEMEHTAPHBIX
YacTHUL, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO NTyYKa MAarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO MOJIS.

B3anmozeiictBre 1ByX IPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIa HA MOHBI AJIEKTPOIUTA.

SIBneHne 3NEKTPOMArHUTHOM UHAYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABIKYILEH CUJIBI MHAYKIHUU OT CKOPOCTHU U3MEHEHUS
MarHuTHOIO MOTOKA.

SBneHne caMOMHIYKIIMY.

Yyenuueckuii sxkcnepumenm, nabopamopmsie pabomsi

N3yyeHrne MarHuTHOTO MOJS KaTYIIKH C TOKOM.

HccnenoBanue NeiCTBUS MTOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBAEHUS JJIEKTPOMArHUTHOM UHIYKIIHAH.

Pasnen S. KoieOGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKmMpPOMAZHUMHbIE KONEOAHUA

KoneGarenbnass  cucrema.  CBOOOJHBIE  MEXaHWYECKHE  KoJIeOaHUSI.
I'apmonnueckue konebanus. Ilepuon, vacrora, amrmmtyga U (aza xomeOaHU.
[IpykuHHBIM MaATHUK. MareMarndyeckuil MAasTHHK. YPAaBHEHHE TAPMOHHUYECKUX
korebanwuii. [IpeBparienre sHeprun Mpy rapMOHUIECKUX KOJICOAHUSX.

KoneGarenbubiit koHTYp. CBOOOMHBIC DJJIEKTPOMAarHUTHBIC KoOJieOaHUS B
U7CATbHOM KOJICOATeIbHOM KOHTYpe. AHAJOTUs MEXIY MEXaHUYECKUMH U
ANIEKTPOMArHUTHbIMU  KosneOanusimu. Dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJICATHHOM KOJIEOATeIbHOM KOHTYDE.

[Ipencrapnenue o 3aTyxalIKUX KoineOaHUsIX. BbIHYX/IEHHbIE MEXaHUYECKHE
kosnebanus. Pezonanc. BeiHYX/I€HHbBIE JIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennsblii  TOK. CuUHycOMAANbHBIA MEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOIO TOKa. AMIUIUTYJHOE W [JEHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKA H
HaIpsiKCHUSI.

Tpanchopmarop. IlponsBoacTBo, mepenada U MOTPEOICHUE DIECKTPUUECKOU
SHEPruu. DJKOJOTUYECKHUE PUCKH MPU IPOU3BOICTBE 3AIEKTpodHepruu. Kymbrypa
VCTIOIb30BaHMUS AJIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HMU.

TexHHuueckue yCTpPOMCTBA M NPAKTUUYECKOE NPUMEHEHUE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, JINHUU JJIEKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOarenbHOM CcHUCTeMbl (MIPYKUHHBIA WU
MaTeMaTUYeCKUM MasiTHUK ).



Habmronenue 3aTyxarommx KojaeOaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOaHUH.

Hab6mronenue pe3oHanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HalpPsKEHUsT OT BPEMEHU) AJis
AIIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHc mnpu TOCHENOBATEILHOM COEIUHEHUU PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTH U KOHJIEHCATOpa.

Mojenb IMHUU 3IEKTPONEepeauH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCHMOCTH MEPHOAA MabIX KOJI€OaHWW Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnenoBanue MepeMEHHOr0 TOKA B LIEMU U3 MTOCIEI0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIIKU U PE3UCTOopa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE G0IHbL

Mexanudeckue BOJIHBI, yclioBUsSl pacnpoctpaneHus. [lepumon. CxopocThb
pacnipocTpaHeHUsT W JJMHA BOJHBL llomepedHble W MOPOJOJIbHBIC BOJIHBI.
NuTtepdepenius u audpakius MEXaHUYECKUX BOJH.

3Byk. CKOpoCTh 3ByKa. I poMKkoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJIHBL. YCJIOBHSI W3IIYYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarnutHoi BoiHe. CBoMcCTBa
AIIEKTPOMArHUTHBIX BOJH: OTPaXCHUE, MPEJIOMJICHHUE, MOoNspu3anus, Judpaxius,
unTepdepenius. CKOpOCTh AEKTPOMArHUTHBIX BOJH.

[IIxana »7€KTpOMarHUTHLIX BOJIH. [IpruMeHeHue AIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyuHUMTBI pagUOCBA3U U TENEBUICHUS. Painonokanus.

DNEKTPOMArHUTHOE 3arpsi3sHEHNE OKPYKAIOLIEH CPEbI.

TexHuyeckue yCTpOMCTBA W NPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJbHbIC
WHCTPYMEHTBI, YIbTPAa3BYKOBasl [WATHOCTHKA B TEXHUKE W MEOULMHE, panap,
paaronpuEMHUK, TETIEBU30p, aHTeHHA, TeaedoH, CBY-meun.

Jlemoncmpayuu

O6pazoBaHue U paclpOCTPAHECHUE MOMEPEUHBIX U PO OJILHBIX BOJH.

KoneoGmromeecs Teno Kak UCTOUHHK 3BYKa.

Habmronenue orpakeHus ¥ MpeIoMIICHUSI MEXaHUYECKUX BOJH.

Habmonenune nntepdepeHunn u qudpakiiui MEXaHUYECKUX BOJH.

3BYKOBOW PE30HAHC.

HabGnroneHue cCBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW U
Y4acTOTOM KoJieOaHUM.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IIPEJIOMIIEHUE,
nossipu3anus, JTudpakius, HHTeppepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsMonnHEWHOE pacnpoCTpaHEHHE CBETa B
OJTHOpOZIHOM cpene. JIyu cBeta. ToueuHblii ICTOYHHUK CBETA.

OtpaxeHue cBeTa. 3akOHbI OTpaxkeHHs cBeTa. [locTpoeHune n3o0paxeHuil B
IUIOCKOM 3€pKaJe.

[Ipenomnenne cBera. 3akOHBI IPETOMIICHUS! CBeTa. AOCOIIOTHBIN MOKa3aTellb
npenomiieHud. llonHoe BHyTpeHHee otpakeHue. lIpenenbHbI yroja IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus csera. CnoxHbIN cocTaB 6enoro cBeta. Lper.

CoOuparomue u paccerBaroniye TMH3bl. ToHKas muH3a. DOKYyCHOE pacCTOsTHUE
U ONTHYECKas cuia TOHKOW NuH3bL. [locTpoeHne n3o0paxkeHuit B coOuparoumx u
paccenBaronX JuH3ax. POpMysia TOHKOM JIMH3bI. YBEINYECHUE, TABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTHKHU.

BonmuoBas ontuka. WuTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcioBust HaOMOAEHNSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHLIMOHHON KApTHHE
OT JIBYX CUH(a3HbIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakuus ceera. ludpakunonHas pemérka. YcaoBre HaOIOAEHUS ITIaBHbBIX
MaKCUMYMOB TMpH MaJCHUH MOHOXPOMATHYECKOro CBETa Ha AU(PPAKLIHOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHnueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doroannapar, MPOESKIIMOHHBIN anmapar, MUKPOCKOII, TEIECKOII, BOJIOKOHHAs OINITHKA,
I paKkIMOHHAs peréTKa, MOISIPOUL.

Jlemoncmpayuu

[IpsiMmonuHENHOE pacnpOCTPAaHEHUE, OTPAXEHUE M MPEIOMIIEHUE CBETA.
OnTuueckue npudOopHI.

[TonmHOE BHYTpEHHEE OTpakeHHe. Moziellb CBETOBOIA.

HccnenoBanue CBOWCTB M300paXeHU B JTMH3AX.

Monenu MUKPOCKOIIA, TEIECKOIIA.

Hab6mtonenue naTepdepeHinm cBera.

Hab6monenue nudpakiuuu cBera.

HaOmronenue nucnepcuu cBeta.

[lonyueHue crekTpa ¢ TOMOIIBIO TPU3MBI.

[Tony4yeHue criekTpa ¢ TOMOITBI0 AU(PAKITHOHHON PEIIETKH.

Habnronenue nonsipusaiyu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomsi

N3mepenue nokasaresns NpeJoMIIEHUs CTEKIIA.



HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.
HabGnronenne aucnepcuu cBera.

Pazngen 6. OcHOBBI ClIeNIUAIBLHONH TEOPUM OTHOCUTEJIBLHOCTH
['paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynarel cnennansHON
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETA B BAKYyME,
IPUHLAT OTHOCUTEIbHOCTHA DUHILITEWHA.
OTHOCHUTENBHOCTh OTHOBPEMEHHOCTHU. 3aMENJICHUE BPEMEHHU U COKPAILLCHHUE
JUTAHBI.
DHeprus U UMIYIbC PEIATUBUCTCKON YaCTHIIBI.

CBs3b MaccChl ¢ DHEPruel U UMITYIbCOM PESITUBUCTCKON 4aCTULIBI. DHEPrus
IIOKOS.

Paszpnen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®oronsl. opmyna [Inanka cBsi3u HEprun HoTOHA C €r0 YacTOTOM. DHeprus
U UMITYJIbC (POTOHA.

OTtkpeiTue u uccienopanue Gorordpdexra. OnbiTel A. I. CroneroBa. 3aKOHbI
dororddekra. YpaBHenue OiHmTeNHa 111 Porodddekra. «KpacHas rpanunar
dotorddekra.

Hasnenne ceera. OnbiTe! I1. H. JIeObenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHuyeckue yCTpOHMCTBA M TNPAKTUUYECKOE NPUMEHEHHE: (HOTOIIEMEHT,
doTonaTumk, conHeuHas 6arapes, CBETOIUO]I.

Jlemoncmpayuu

®dororhPeKT Ha yCTaHOBKE C ITMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO (oTodddexTa.

CBeToauo.

Conueunas 6arapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiThl Pe3epdopna mo paccessHUIO 0 -4acTHII.
[Tnanerapuas monens aroma. [loctynarst bopa. M3nydenue u norsoiienue (OTOHOB
IIPU [IEPEXOJIE ATOMA C OAHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl criekTpos. CriekTp
YPOBHEN SHEPrUU atoMa BOJOPO/A.

Bonnossie cBoiicTBa yactuul. Bonnel ae bpoitns. KopnyckynsipHO-BOIHOBOM
JyaJli3M.

CHnoHTaHHOE U BBIHYXKJIEHHOE U3JTy4YEHUE.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBINA KOMITBIOTED.

Jlemoncmpayuu



Monens onsiTa Pezepdopna.

OnpeneneHue IIMHBI BOIHBI Ja3epa.

Habmonenue TMHeHYaThIX CIEKTPOB U3ITYYEHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomsi

Habmronenue nmHelyaToro crekrpa.

Tema 3. Amommnoe aopo

OKCINEPUMEHTHI, JOKa3bIBAIOUIME CIOKHOCTh CTpoeHus sapa. OTKpbITHE
panunoaktuBHOCTU. OnbITh Pe3epdopaa nmo onpeneneHno coctaBa paJuoakKTUBHOTO
u3nydeHus.  CpoiictBa  anbda-, Oera-, TamMMa-uziydeHus.  BrusiHue
PAaANOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA W HeuTpona. Hyknonnas moxpens sigpa [eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3otonsl.

Anbda-pacnaa. ODNEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacman. [‘amma-
U3JIydeHHUE. 3aKOH paJiMOaKTUBHOIO pacnajia.

DOHeprus CBSI3U HYKJIOHOB B sipe. SnepHsie cuibl. [ledekT macchl siapa.

Snepnsble peakuuu. /lenenue u cUHTE3 AI€Ep.

Snepnwiii peaktop. TepmosinepHslii cuHTe3. [IpoOaeMbl M TEPCHIEKTHBBI
SAIEPHOM DHEPIETUKU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON JHEPTETHUKHU.

DOneMeHTapHble YacTullbl. OTKPBITHE MIO3UTPOHA.

MeTtonbl HaOMOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHLI.

dyHaaMeHTaIbHbIe B3aUMOACUCTBUS. ENMHCTBO (pU3MUeCcKol KapTHHBI MUPA.

TexHuyeckue yCTpoOMCTBA M IPAKTUYECKOE NPUMEHEHUE: NO3UMETp, Kamepa
Buiibcona, siaepHblil peakTop, aroMHasi 6omoa.

Jlemoncmpayuu

CY€TYyMK MOHU3HUPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue TpekoB 4acTull (0 TOTOBBIM (hoTorpadusim).

Pasnen 8. JiieMeHTBHI aCTPOHOMUHU U ACTPOPU3UKH

Oransl pasBUTUs aCTpOHOMMHU. IIpHKIamHOE 1 MUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Be3nus, SipKUE 3BE3NbI, IJIAHETHI, UX BHUJIUMOE
JIBUKCHHUE.

ConneuyHas cucrema.

Comnnnie. CosiHeuHasi akTMBHOCTh. Mcrounuk sHeprud ConHia W 3BE3.
3BE31bI, UX OCHOBHBIE XApPAKTEPUCTHKH. J[MarpamMma «CHEKTpajbHBIA KIACC —
CBETUMOCTBY». 3BE3ABI IIIABHOM IOCIEN0BAaTENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]l INIABHOM IOCIEAOBATEIBLHOCTH. BHYTpeHHEe cTpoeHHe



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAECHUU U sBomonuu ConHua u
3BE3/. DTalbl )KU3HU 3BE3.

Mueunsiii Ilyte — nama ['amaktuka. I[lonoxxenne un aswxkenue ConHna B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku U kBazapbl. YEpHBIE IBIPBI B sSApax
rajaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ma. PasOeranue rajmakTuk.
Teopus bonbmioro B3peiBa. PenMKToBO€ M3Iy4eHue.

MacirabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMHUH.

Yuenuueckue nabnooenust

Habmonenns: HeBOOPY)KEHHBIM TJIA30M C HCIIONB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUHA JJI OTIPENETICHUS TMOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31Us1 CEeBEPHOIo MONYyIIApUs U SIPKUE 3BE3 B

Habmonenus B Teneckon JIyHsl, mianetr, Mueunoro Ilyru.

O06o0mar1ee NOBTOPEHUE

Ponms  ¢u3ukum W acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMATILHOM M 3TUYECKOU chepax AesTeNbHOCTH YEJI0BEKa, POJb U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAyYHOU KapTHHE MUpPA, POJb (PU3NUECKON TEOpUU B
(opMUPOBAHHUM MPECTABIECHUN O (PU3UYECKON KapTUHE MUpPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOmIEM psAIYy COBPEMEHHBIX  €CTECTBEHHO-HAYyYHBIX
MPEACTABICHUN O IPUPO/IE.

MexnpeamMeTHblie CBI3H

N3ydenne kypca ¢usuku 0a30BOro ypoBHsl B 11 kjacce OCymiecTBISE€TCS ¢
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMHU MareMaTHKH,
OMOIOTHH, XUMHH, Teorpadrul U TEXHOJIOTHUH.

Mesxcnpeomemnvle nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SBJICHWE, HAyYHBIH (akT, TUMOTe3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJICHUE, SKCTIEPUMEHT, MOJCIIMPOBAHKE, MOJICITb, U3MEPECHHE.

Mamemamuka: pelmieHUE CHUCTEMBI YPABHEHUW, TPUTOHOMETPUYECKHUE
(GYHKITUU: CHHYC, KOCHHYC, TAHTEHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPbl M UX MPOEKIIMM HA OCU KOOPAHMHAT, CIIO)KEHHE BEKTOPOB,
MPOU3BOAHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOM00USI TPEYyroilbHUKOB,
onpeeeHUE TIIOMAaAN TIOCKUX GUryp U 00bEMa Tell.

buonoeusa: »nextpuyeckue SBICHUS B JKUBOW MNpUpOAE, KojeOarenbHbIC
JIBW)KCHUS B KMBOW MPUPOAE, ONTHUYECKUE SIBIICHUS B KUBOW MPUPONE, ACHUCTBUE
paguanyy Ha >KUBbIE OPraHU3MBbl.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJIJIMYECKast CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00Pa30BaHUS KPUCTATNIMYECKON PEeIETKU, CIEKTPATBHBIN aHaAIIU3.



leocpagpus;  MarHuTHbIE TIOMIOCAa 3€MJIM, 3aJIeKM  MarHUTHBIX DY/,
boToCchEMKA 3eMHOM TTOBEPXHOCTH, MIPEICKa3aHUE 3eMIICTPSICEHUM.

Texnonoeus: JNWHAM DIEKTPOIIEPENAd, TEHEpPATOp IMEPEMEHHOrO0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIIMOHHAS T€4Yb, paaap, PaauONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBY-neub, MPOCKIMOHHBIA anmapar, BOJIOKOHHAs OITHKA,
coJHeuHas Oarapes.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHU A

OcBoenne yueOHOro mpeamera «®PusnMka» Ha ypOBHE CPEIHETO OOIIEro
oOpa3oBanus (0a30BbI YpPOBEHb) TOHKHO 00ECIEUUTh JOCTHXKEHHUE CIIETYIOITUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3yIIbTATOB.

JIMYHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl 0CBOEHUS y4eOHOro npeamera «Ou3nkay JTOIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIHUXCA PYKOBOICTBOBAThCA
chopMUpPOBAaHHON BHYTPEHHEW TMO3MUIMENH JMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YyOCXKIEHUH, COOTBETCTBYIOIINX
TPAJIULIMOHHBIM LIEHHOCTSIM POCCUHCKOrO OOIIECTBA, PACIIMPEHHE >KU3HEHHOIO
OMbITA U OIBITA JESITENBbHOCTU B MPOLECCE pealin3allii OCHOBHBIX HAIIPaBIICHUM
BOCIIUTATEJIbHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxxaaHCKOro BOCIMTAHMS

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3UIMK 00YYaIOIIErocs KaKk aKTUBHOIO U
OTBETCTBEHHOI'O YJIEHA POCCUICKOr0 00IECTBa;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX |
JEMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTHM COBMECTHYHKO JESATEIBbHOCTh B MHTEPECAX TPAXKIAHCKOTO
o011ecTBa, yuacTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHOM OpraHU3allly;

YMEHHE B3aUMOJIEVCTBOBATH C COLUMAIBHBIMU MHCTUTYTaAMH B COOTBETCTBHUM C
X QYHKIMSIMU 1 HA3HAUCHHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) MaTpHOTHYECKOI0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTH POCCUUCKOMN TPakIaHCKON MACHTUYHOCTH, MaTPUOTU3MA,

LIECHHOCTHOE OTHOIIEHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHXEHUIM
POCCHICKUX YIEHBIX B 007aCTH (DM3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTh OIICHUBaTh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE DPEIICHUS,
OPHUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YMCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/1a B IOCTPOECHHE YCTOMUNBOTO OYyyILEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOUYasl 3CTETUKY HAYYHOI'O TBOPUECTBA,
IpUCYIIETO PU3NYECKOMN HAYKE;

5) Tpyn0BOro BOCIIMTAHMSA:



UHTEpPEC K Pa3IMYHBIM cdepaM NpoPecCHoHaNbHOU JeATEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccrun u peam30BbIBaTh COOCTBEHHBIC KU3HEHHBIEC TIJIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(GU3HKY HA IPOTSHKCHUH BCEH JKU3HMU;

6) PKOJIOrHY€eCKOro BOCIHTAHMS:

c(hOpPMUPOBAHHOCTh IKOJIOTUYECKON KYIBTYpbl, OCO3HAHHE TJI00aJIHLHOTO
XapakTepa dKOJIOTHICCKUX TPOoOIIeM;

IJTAHUPOBAHUE U OCYIIECTBIIEHUE JIECTBUM B OKPYXKAIOIIEH CpPEAE HA OCHOBE
3HAHHU LeJIed YCTOMYHUBOIO PA3BUTHS YEI0BEUECTBA;

paciiupeHue OIbITa AESTeILHOCTH DJKOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3BHKE;

7) MeHHOCTH HAYYHOI'0 MO3HAHUS

chOpMUPOBAHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHWE IICHHOCTH HAyYHOM JesATEIhbHOCTH, TOTOBHOCTH B TIPOIECCE
M3YYCHHS (PU3HUKHU OCYIIECTBIATH MPOSKTHYIO M HCCIIEI0OBATEIHLCKYIO NEATEIHHOCTD
WHJIUBUIyaJIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

IMo3HaBarebHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eiiCTBUSA
ba3oBble jioruvyeckue J1eMCTBUS:
CaMOCTOSITEIbHO  (GOPMYIMpPOBaTH U aKTyaJlM3UPOBAaTh  MPOOJIEMY,
paccMarpuBarh €€ BCECTOPOHHE;
ONpENesATh LETU JAESITeIbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUH HX
JOCTUKECHUS;
BBISIBJISITh ~ 3aKOHOMEPHOCTM M TIPOTHBOPEYMS B PACCMATPUBAEMBIX
bU3HIECKUX SIBICHUSAX;
pa3pabareIBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ y4ETOM aHaIn3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JAEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3yJIbTaTOB
IEJISIM, OLIEHUBATh PUCKU MOCIECTBUN JEATEIbHOCTH;
KOOPAWMHUPOBATh U BBIMOIHATH padOTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIHLHOIO
Y KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBare/ibcKue 1eiCTBUA:
BIQJICTh HAyYHOW TEPMUHOJOTHUEH, KIIOYEBHIMU TOHATUSIMU M METOIaMHU
(bu3znuecKol HayKH;



BJI/IETh HaBBIKAMU Y4E€OHO-UCCIIEI0BATENBCKOM U TPOEKTHOM IEATEILHOCTH B
o0nacTi (PU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY
METO/IOB pelIeHUs 3a7a4 (U3NYECKOrO CONEP)KaHUS, MPUMEHEHUIO Ppa3IMYHbIX
METOJ/I0B MIO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpPIpPETalny, MPeoO0pa3oBaHUI0 M NPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3/IaHUU y4E€OHBIX TPOEKTOB B 00s1acT (PU3UKH;

BBISIBIIATh TIPUYUHHO-CIICICTBCHHBIE CBA3M W aKTyaJIM3WpPOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PellIeHUs, HAXOIUTh apryMEHTHI JIJIs I0Ka3aTeIbCTBa CBOUX
yTBEP)KIIEHUH, 33/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHUS;

aHANTM3MPOBATh TIONYYECHHbIE B XOA€ pEIICHUS 3aJa4d Pe3yJbTarhl,
KPUTHUYECKHU OLEHUBATh WX JOCTOBEPHOCTh, MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3a/aud B 00pa30BaTENbHOM
NESTENbHOCTH, B TOM YHUCJIE MPU U3YYCHUH (PU3UKHU;

JTaBaTh OLICHKY HOBBIM CUTYAIlHsIM, OLEHUBATh IPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHMS 10 (U3MKE B TMPAKTHYECKYI0 00JacThb
KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE UJEH, ITPEIaraTb OpUTrHHAIIbHBIE MTOJIX0/Ibl U PELLICHUS;

CTaBHUTbH MPOOJIEMBI H 33/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undgopmaumeit:

BIIQJIETh HaBBIKAMU MONydyeHUs MHPOpMAIUN (PU3NUECKOTO CONEpKAaHUS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEJIHHO OCYIICCTBIATh TIOWCK, aHaJW3,
CHUCTEMAaTH3allMI0 M HWHTEPIpeTalnio WHGOpMAIMKU Pa3InYHBIX BHUIOB U (GOpM
PECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIUY;

UCIONb30BaTh  CpeacTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIllMOHHBIX
3aj1ad ¢ COOJTIOICHNEM TPEOOBAHMI SPrOHOMHUKH, TEXHUKN O€30MMaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBbIX M ATUYECKUX HOPM, HOPM HH(OpMaIIMOHHON
0C30MacHOCTH;

CO3[1aBaTh TEKCThl (DU3MYECKOrO COIEpXNaHUS B PANIMYHBIX (Qopmarax ¢
y4€TOM Ha3HayeHUs MHPOPMALIUU U LIEJIEBOM ayAUTOPUH, BHIOMPAs ONTUMAIbHYIO
dbopMy IpeACTaBICHUS U BU3YyaTU3allUH.

KoMMyHuKaTHMBHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUA:
OCYILECTBIIATH OOIIEHUE HA YpOKaxX (PM3UKHU U BO BHEYPOUHOM AESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOHQUIMKTHBIX  CHUTyallMii W cMsrdarb
KOH(IIUKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUS C HCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MUCIONb30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHAWBUIYAJTLHOU
paboTHI;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
VHTEPECOB U BOBMOKHOCTEN KaXJI0T0 YICHA KOJIJICKTHUBA,

MPUHUMAaTh 1E€JIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAVMHUPOBATh JEUCTBUS IO €€ HJOCTHKEHUIO: COCTaBJISATH IUIAH JCHUCTBUU,
pacupenensiTh poiu ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXJAaTh pe3yabTaThbl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA M KAXKJIOTO Yy4aCTHUKA KOMAaHIbI B OOTIIHIA
PE3yabTaT MO pa3padoTaHHBIM KPUTEPHUSIM;

MpEeJIaraTb HOBBIE IIPOEKTHI, OLIEHWBAaTh MIACU C IIO3MLUMUA HOBU3HBI,
OPUTMHAIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBIIATh TMO3UTUBHOE CTPATErMUYECKOE TMOBEICHUE B Pa3IMYHbBIX
CUTYAITUAX, TIPOSIBISITH TBOPYECTBO M BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PerynsiTuBHbIC YHHBEPCAJIbHBbIE Y4eOHbIE JeHCTBUS
Camoopranuszaumus:

CaMOCTOSATEIILHO OCYIIECTBIATh MO3HABATEIbHYIO JNEATEIbHOCTh B OOJIACTH
(U3MKM M aCTPOHOMHUH, BBIABIATH NPOOJEMBI, CTaBUTh M (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIbHO COCTaBJATh IUIAH PEIIEHUS PACYETHBIX M Kau€CTBEHHBIX
3aJla4, TUIaH BBIMOJIHEHUS IPAKTUYECKOU PadOThI C yUETOM UMEIOLIUXCA PECYPCOB,
COOCTBEHHBIX BOBMOKHOCTEH U MPEATOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

pacupaATh paMKy y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX PEATIOYTCHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh ero, Oparb Ha ce0s
OTBETCTBEHHOCTbH 32 PEUICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO DSPYIUIMU B 00JacTH
(bU3UKH, TOCTOSTHHO MOBBINIATH CBOM 00pa30BaTENIbHBIA U KYITbTYPHBIN YPOBEHb.

CaMOKOHTP0/1b, IMOIMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISIM;

BIQJICTh ~ HaBBIKAMHM  [IO3HABaTeJIbHOW  peQuieKcuM  KaK  OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HMX pE3YJbTaTOB H
OCHOBAHU;

UCIONB30BaTh NMPUEMBI pedIeKCHH Al OLIEHKU CUTYallud, BHIOOpa BEPHOrO
peleHus;



YMETh OIIEHUBaTb PUCKA U CBOEBPEMEHHO IPUHUMATh PEHICHUS MO HX
CHUKXCHHIO;

NpUHUMATh MOTHUBBI W apPryMEHTBhl JpPYrMX IMpU aHaJIU3€ pe3yJIbTaToB
NEATENBHOCTH;

MPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

MpUHUMATh MOTHUBBI W apPryMEHTBHl JPYrUX TMPU aHaJIU3€ pe3yJIbTaToB
NESATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYIMX HA OLIUOKH.

B npouecce 10CTHXKEHNS JTMYHOCTHBIX PE3YIBTATOB OCBOCHUS IPOrPaMMBI 10
buzuke 1 YpOBHSA CpelHero oOmero oOpa3oBaHUsS Yy  OOy4aromuxcs
COBEPIIEHCTBYETCS HYMOLIMOHAJIbHBIN UHTEIIEKT, pearoaralo i
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE YMOILMOHAIBHOE
COCTOSIHME, BUJCTh HAMpaBICHUS Pa3BUTHS COOCTBEHHOMN SMOIIMOHAIBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpETYIHPOBaHUsA, BKIIOYAIOLIEr0 CaMOKOHTPOJIb, YMEHUE NPHHUMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEJIEHHUE, CIHOCOOHOCTh AaJalTUpPOBAThCA K
HMOLIMOHAJIHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAlLlMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHUKEHHUIO LEIU U
yCIIEXY, ONTHMMHU3M, WHUIHMATUBHOCTH, YMEHHE JEWCTBOBAaTh HCXOIS W3 CBOMUX
BO3MOKHOCTEH;

HSMIATUH, BKIHOYAIOLIEH CIOCOOHOCTh MOHMMATh YMOLIMOHAIBHOE COCTOSTHUE
ApyruX, YYUTHIBaTb €ro MpPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIUX CIIOCOOHOCTh BBICTPAauBaTh OTHOLICHHUS
C IPYTUMU JIFOIbMHU, 3200TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koniry o6ydenus B 10 ki1acce nmpeaMeTHbBIE pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Yy O0YJAIOIIUXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (PU3UKU B (PopMUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKON NEATEIbHOCTH JIIOIEH;

VUUTHIBATh TPAHUIBl TMPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJIENeH:
MaTepuaibHas TOYKa, MHEpIHAIbHAs cCHCTeMa OTcuéTa, abCOIIOTHO TBEPIOE TEIIO,
UJICATIbHBIN Ta3, MOJIEIA CTPOCHUS Ta30B, KUAKOCTEH M TBEPABIX TEJl, TOUYCUHBIN
ANEKTPUICCKUH 3aps]l IPU PeIIeHUH (PU3NUSCKUX 3a]1ad;

pacno3HaBarh (pu3nUecKue SBICHUS (ITPOLIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKONH TEOpUU CTPOCHUS BEIEeCTBA U



AIEKTPOJUHAMHUKN: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIUMHEHHOE JTBUKCHUE,
CBOOOJIHOE TajJicHUE Tel, JBM)KCHHE IO OKPYKHOCTH, WHEPIHS, B3aUMOJCHCTBUE
Ten, nud@y3us, OPOyYHOBCKOE IBUKEHUE, CTPOCHHUE KUJIKOCTEH U TBEPIABIX TET,
U3MEHEHHEe 00bEMa Tel MPU HarpeBaHUM (OXJIAXKIESHUM), TEIJIOBOE PaBHOBECHE,
UCTIapeHHE, KOHJCHCAIUs, IUIABICHHUE, KPUCTAJUIM3AIMs, KHUICHUE, BIAKHOCTH
BO3/1yXa, TIOBBIIICHHE JABJICHUS ra3a IPH €ro HarpeBaHUHU B 3aKPHITOM COCYJIC, CBAI3b
MEXIy IlapaMeTpaMH COCTOSHHS Ta3a B H30MIpolieccax, JJEKTpu3aIus Ted,
B3aUMOJICMCTBUE 3apsiI0B;

ONMKCHIBATh MEXAHUYECKOE JIBUIKCHHUE, WCIONIBb3YS (PU3NYECKHE BEITUYUHBI:
KOOpJIMHATa, MYyTh, TEpEeMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIa,
UMITYJIC TeJNa, KWHETUYeCKasl YHEPrus, MOTCHIMATbHAS YHEPrusi, MEXaHU4IeCKas
paboTa, MexaHW4YecKas MOIIHOCTh;, MPH OINHUCAHWHA TPABUILHO TPAKTOBATH
(bU3UYECKUN CMBICTT HCMONB3YEMbIX BEIMYMH, WX OOO3HAYEHUS W CIUHUIIBI,
HaxOIWUTh (POPMYIIBI, CBI3BIBAIONINE MAHHYIO (DU3UYECKYIO BEIUYHUHY C JIPYTHMHU
BEJIMYNHAMU;

ONHCHIBATh W3YYCHHBIC TEIJIOBBIC CBOWCTBA TE W TEIJIOBBIC SIBICHUSA,
WCIIONB3YS  (PM3WYECKUE BEIWYWHBI: JIaBICHHWE Tas3a, TeMIleparypa, CpemaHss
KHHETHYEeCKash PHEPIrusl XaOTHUYECKOrO JIBMXKCHHUS MOJIEKYI, CpeIHeKBaJApaTHYHas
CKOPOCTh MOJIEKYJI, KOJIWYECTBO TEIUIOTHI, BHYTPEHHSS HHEprus, pabora rasa,
KO3((GUIIMEHT TIOJIE3HOTO JCHCTBHS TEIJIOBOTO JIBUTATENS; IPH ONHUCAHUH
IPAaBWIBHO TPAKTOBaTh (PU3WYECKUI CMBICT WCHOIB3YEMbIX BEIWUYMH, WX
0003HAUCHHMSI W CAWHUIIBI, HAaXOAUTh (OPMYIbI, CBS3BIBAIOIIUE JIAHHYIO
(bu3MUECKyI0 BEIMUUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YYCHHBIC YJICKTPUUYCCKHAE CBOMCTBA BEIICCTBA U AICKTPUUCCKHE
sBIICHUST (TIPOIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYMHBL: DIICKTPUUECCKUN 3apsij,
ANEKTPUYECKOE T0JIe, HANPsHKEHHOCTD MOJIs, MOTEHIIMAN, Pa3HOCTh MOTEHIINAJIOB,
Py OMHWCAHWHM TIPABWJIBHO TPAKTOBaTh (DU3UUECKUA CMBICI HCIIOIb3yeMbIX
BEJIMYMH, WX OOO3HA4YEHWsS W EIUHMIIBI, YKa3bIBaThb (HOPMYIIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMU BeTUUNHAMM;

aHATM3UPOBATh (DU3UIECKUE TPOIECCHI U SBICHUS, WUCIONB3Ys (pu3mdeckue
3aKOHBI ¥ TIPUHIIUIIBL: 3aKOH BceMupHoro tsarorenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHEHHUS MEXaHUIECKOW SHEPTHH, 3aKOH COXPaHEHUS UMITYJIbCa, TPUHITATT
CYNEpPIO3UIIMN CHJI, TIPUHIIMI PAaBHONPABUS HWHEPIHAIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KHHETUUECKYIO TEOPHIO CTPOCHHUS BEIECTBA, Fa30BbIC 3aKOHBI, CBA3b
CpeaHell KMHETHYECKOW SHEPIHH TEIJIOBOTO JBH)KCHUS MOJEKYN ¢ aOCONFOTHOU
TEMIIepaTypOH, ePBHIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHU S AIICKTPHIECKOTO
3apsiaa, 3akoH KyimoHa, mpu 3TOM pa3indarh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €T0
MaTeMaTH4eCKOe BbIpaKEHUE U YCIOBUS (TpaHULlbl, 00JACTH) NPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIE MPUHIIMIIBI ICUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyarh YCIOBUSA UX OE30MACHOTO MCIOIb30BAaHUS B MTOBCEIHEBHOM
KU3HH,

BBITIOJIHATh JKCHEPUMEHTHl MO MCCIEAOBAHUIO (PU3NYECKUX SIBJICHUN U
MPOLIECCOB C HCMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ITOM
dbopMyImpoBaTh MpodIeMy/3a1aqy U TUIIOTE3y YUeOHOTr0 SKCIIEpUMEHTa, COOMPATh
YCTaHOBKY M3 MPENJIOKEHHOTO 000PY/I0BaHUs, POBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC M3MEpPEHUsT (PU3UUECKUX BEIUYWH, TIPH
ATOM BBIOMPATH ONTUMAIBHBIM CIIOCOO M3MEPEHUs] U HCIOIb30BaTh H3BECTHBIC
METOBI OLICHKU NOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXAy (U3WYeCKMMU  BEIMYUHAMU  C
UCIIOJIb30BAHUEM TPSIMBIX H3MEpPEHUM, MPU HTOM KOHCTPYMPOBATH YCTaHOBKY,
(buKCHPOBATh PE3YILTATHI MMOYICHHON 3aBUCUMOCTH (DH3NIECKUX BETUIUH B BUJIC
TabuUI U TpadUKOB, JAeNIaTh BBIBOJIBI MO PE3yIbTaTaM MCCIEAOBAHUS;

coOroarhk mpaBwia 0€30MacHOro Tpyda IMPU MPOBEICHUU HCCIEIOBAHUI B
pamMkax y4eOHOro »HKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM UM MPOECKTHOU
JESITENbHOCTH C UCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPONCTB M J1a00OpaTOPHOTO
000OpynoBaHus;

pemars pacuy€THbIC 3ala4yu C SIBHO 3aJaHHOM (DM3HYECKOW MOJEINbIO,
UCIIONIb3Yys (PU3NUECKHE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1auu
BbIOMpaTh (U3UUECKYI0 MOJIENb, BBIIEIATh (PU3NYECKHE BEIMUYUHBI U (HOPMYIIBI,
HEOOXOMMMbIE i €€ pelIeHUs, MPOBOAUTh PAcu€Thl U OIICHUBATH PEATBHOCTH
MOJTYYEHHOTO 3HaYCHUsI (PU3NUECKON BEIIMUMHBI,

pelaTh KaueCTBEHHBIC 3a/1a4M: BBICTPANUBATh JIOTHUYECKH HEMPOTUBOPECUUBYIO
LENOYKY paCCyKIEHUM C OMOpod Ha HM3yYEHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH H
busnuecKkue SBICHMS;

MCIIONTb30BAaTh MPH PEIICHUH YI€OHBIX 33]1a4 COBPEMEHHbBIC HH(POPMAITMOHHBIC
TEXHOJIOTUHU JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U TPEICTABICHUS
y4eOHON M HAayYyHO-IOMYIAPHOM HH(POpPMALIUK, TOTYYCHHOM U3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKHU aHAIU3UPOBATH MOTy4aeMyl0 HHPOPMAIIHIO;

MPUBOJIUTH TIPUMEPHI BKJIaJIa POCCHICKUAX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHU;

MCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS TTO (PU3HUKE B MMOBCETHEBHOM KU3HU JIJIs
oOecrieueHusi 0€30MACHOCTH TMpU OOpalIeHHH C MNpUOOpaMUu M TEXHUYECKUMH
YCTPOMCTBaMU, JJII COXPAHEHHSI 3I0POBbSI U COOIIOIEHUS HOPM 3KOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOLIEH CPeELE;



paboTarb B Tpymme C BBIMOIHEHUEM PA3JIMUYHBIX COIUAIBHBIX POJEH,
IUIaHUPOBaTh pabOTy TpYHIbl, PAlMOHAIBHO pAaCHpenesaTh OOS3aHHOCTH MU
IUIAHUPOBATh NIEATENBHOCTh B HECTAHIAPTHBIX CHUTYALUAX, aJICKBAaTHO OLICHUBATh
BKJIa/1 K&YKJ0TO U3 YYACTHUKOB I'PYIIbI B PEUIEHHE pacCMaTpUBAEMON MTPOOJIEMBI.

K kxoniy o0yuenus B 11 kiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y OOYUAIOIIMXCST YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpPax poib U MecTo (U3UKH B (POpMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTHM, B IPAKTUYECKOU AEATEIBbHOCTH JIIOAEH, LIEJIOCTHOCTh M EAUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (PU3UUYECKUX MOJeINeH:
TOYEYHBIN DJIEKTPUYECKUN 3apsl, Jyd CBETA, TOUYCUHBIM UCTOUHHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH pelieHud (PU3ndecKux
3a1ad;

pacrno3HaBaTh (pU3HYECKUEe ABIEHUS (ITPOLECChl) U OOBACHATh MX HA OCHOBE
3aKOHOB AJIEKTPOAMHAMHUKN M KBAHTOBOM (DU3HMKHU: 3IEKTpUUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMMYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aMMOICHCTBHUE
MAarHuTOB, 3JEKTPOMAarHUTHasT WHAYKLUWSA, JACMCTBUE MArHUTHOIO IO HA
ITPOBOJTHHMK C TOKOM M ABMKYLIUICS 3apsi]l, SJIEKTPOMAarHUTHbIE KOJIEOAHMSI U BOJIHBI,
IPAMOJIIMHEMHOE  paclpOCTPAaHEHHME  CBETa,  OTPaKEHUE,  IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuuds W [OoIApU3alus CBeTa, JUCIEPCHs CBETa,
dotoanexkrpudeckuit 3pdekr (pororddekr), cBeTOBOS MaBleHUE, BOSHUKHOBEHHE
JUHENYaToro CHeKkTpa aroMa BOJIOpPONA, €CTECTBEHHAas W  HMCKYCCTBEHHAs
PaauOaKTUBHOCTE;

OIHMCHIBATh HM3yYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYI0  TMPOBOJUMOCTH  pa3MYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBICHHUS (IIPOLECCHI), HCIONB3YS (PU3UUECKUE BETUYHHBL:
AIEKTPUYECKUHN 3apsll, CUJIa TOKA, MIEKTPUYECKOE HANPSLKEHHUE, AIEKTPUYECKOE
COINPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYINAs Cuia, padoTa TOKa,
MHIYKIUS MarHUuTHOrO Mo, cwia Awmrmepa, cuia JlopeHna, WHAYKTUBHOCTB
KaTyIIKH, DHEPIHsl AJIEKTPUYECKOTO M MArHUTHOIO IIOJIEW, IEPUO M YacToTa
Kojie0aHuil B KoJMeOaTeJIbHOM KOHTYpe, 3apsiiy M Cujla TOoKa B Mpolecce
FapMOHUYECKUX AJIEKTPOMArHUTHBIX KoleOaHWi, (POKYCHOE pacCTOSHUE H
ONTUYECKAasi CHUJla JIMH3bL, IPU OIMCAHUHU MPABWIBHO TPAKTOBaTh (HHU3MUECKUI
CMBICJT UCTIOb3YEMbIX BETUUMH, UX 0003HAUECHUSI U €IUHULIBI, YKA3bIBaTh (DOPMYIIBI,
CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUUHY C IPYTUMH BETUYMHAMM;

ONMCHIBaTh HW3YUYEHHBIE KBAaHTOBBIE SABICHUS M TIPOLECCHL, HCIOJIb3YS
(du3znueckue BEIMYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI W
4acToTa CBETA, SHEPrUsl U UMIYIbC (POTOHA, EPUOJ MOIYpacHaga, SHEPTUs CBA3U



aTOMHBIX fAJIep, NpPHU OMHCAHUM MPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAMHUIIBI, YKa3bIBaThb (POPMYIIbL,
CBA3BIBAIONINE JAHHYIO (U3WYECKYI0 BEIMYWHY C JAPYTHMH BEIMYHWHAMH,
BBIUHCIISATH 3HaYCHUE (PU3UUECKON BEITMUUHBL;

aHAIM3UPOBATh (PU3MUECKUE MPOLIECCHl U SBIEHUS, UCIONB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO M MapalJIeIbHOTO
COCAMHEHUSI MPOBONHUKOB, 3aKkOoH Jlxoynsi—JIeHna, 3aKkOH 3JIEKTPOMAarHUTHOU
UHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PacpoOCTPaHEHHUs CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHsI CBETa, ypaBHeHUe DifHmTeiHa i dorodddekra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHUS HUMITYIbCa, 3aKOH COXpPaHEHUs
AJIEKTPUYECKOr0 3apsijia, 3aKOH COXpPaHEHUsT MAacCOBOIO 4Wcia, NOCTylarsl bopa,
3aKOH PalMOaKTUBHOIO pacraja, MpH 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MareMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUSA (TpaHULbl, 00JacTH)
MIPUMEHUMOCTH;

OIpENEIISATh HApPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO OISl MPOBOJHUKA
C TOKOM, cuJibl AMrepa u cuibl JIopeHna;

CTPOUTh W ONUCHIBATH H300pAKEHUE, CO3AABAEMOE IUIOCKMM 3EpKaJIOM,
TOHKOM JIUH30M;

BBITIOJTHATh JKCIEPUMEHTBI IO WCCICAOBAHUIO (U3MUCCKUX SBICHUH W
MPOIECCOB C HCIOJNIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHI: TIPU ITOM
dbopMynupoBath NpodieMy/3aaaqy U TUIOTE3y yUeOHOIro SKCIIepUMEHTa, COOUPAThH
YCTaHOBKY M3 MPENJIOKEHHOT0 000PYI0BaHMS, TPOBOAUTH OIBIT U (POPMYITUPOBATH
BBIBO/IBI,

OCYIICCTBIIATh MPSIMbIC U KOCBEHHBIC M3MEpPEHUS (DU3UUCCKUX BEIIMYWH, TIPH
ATOM BBIOMPATh ONTUMAIBHBIA CIOCOO M3MEPEHHS W HCIONB30BaTh W3BECTHBIC
METOIbI OIIEHKHU MOTPENIHOCTEN U3MEPEHUI;

MCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BETUYMH C UCTIOJIh30BAHUEM MPSIMBIX
W3MEpPEHUN: MpPU ITOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHpPOBaTh pPE3yabTAaThI
MOJYYEHHON 3aBUCUMOCTH (M3MUECKUX BEIMYMH B BUJE TaOiull U TpaduKoB,
JIeJIaTh BBIBOJBI 110 PE3YIbTaTaM UCCIIEI0BaHNUS;

coOmonarh mpaBuiia 6e30MacHOro TpyAa MpU MPOBEICHUU HCCIEIOBAaHUN B
pamMkax y4eOHOro OHKCIIEpPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM UM MPOECKTHOU
JESATENbHOCTH C UCHOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOHCTB M J1a0OPaTOPHOIO
00opynoBaHuS;

pemiarb pacu€THbIE 3ajladd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIETbIO,
UCTIONB3Ysl (PU3MYEeCKre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 33auu
BbIOMpATh (PU3HYECKYI0 MOJIENb, BBIICIATh (PU3NUYECKUE BEIMYHMHBI U (DOPMYIIBI,
HEOOXOMMbIE JJi1 €€ pelleHUs, MPOBOAUTh PAcy€Thl U OIEHUBATH PEATbHOCTH
MOJTy4E€HHOTO 3HAUYCHUS (PU3NUECKON BEIIUUNHBI;



pelarb KaueCTBEHHbBIE 33/1a4M: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUYUBYIO
LETIOYKY PACCYXXJCHUW C ONOpPOW HA W3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U
dbuznYecKue BJICHUS,

MCIIOJIb30BATh MPH PEIICHUH YU€OHBIX 33]1a4 COBPEMEHHbIE UH(POPMAITMOHHBIC
TEXHOJIOTUM JJIs TIOMCKA, CTPYKTYpPUPOBAHUS, UHTEPHPETAUUN WU TPEACTABICHUS
y4eOHOM ¥ HAy4YHO-TIOMYISIPHOW WHMOpPMAIMK, TOIYYEHHOM U3 Pa3IMYHbBIX
UCTOYHHUKOB, KPUTUUYECKHU aHAIM3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSICHATh TPUHLMINBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OE30MACHOTO HCIIONB30BAaHUSI B MOBCEAHEBHOM
KU3HU;

MPUBOJUTH TIPUMEPHI BKJIaJIa POCCHICKUX U 3apYOCIKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HAyKW, B OOBSCHEHHWE TMPOIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

HCIIO0JIb30BaTh TEOPETUUECKHUE 3HAHUS TTO (PU3HKE B MOBCETHEBHOM KU3HU JIJIs
oOecrieueHusi 0€30MACHOCTH MpU OOpalleHHH C NpubopaMU M TEXHUYECKUMHU
yCTPOMCTBAMU, JJII COXPAHECHHS 3I0POBbSI U COOIONECHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYXKAIOIIIEH CpENE;

paboTarb B TpyMme C BBIMOIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IJIAHUPOBaTh pPabOTy TPYIIbl, PAlUOHAIBHO pPaCHpenessaTh OO0A3aHHOCTU U
IJIAHUPOBATh JIEATEIIbHOCTh B HECTAHJIAPTHBIX CHUTYalUsX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYIMIIBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsimuecTBo yacos
Ne ni/m HaumeHoBaHue pa3aesioB M TeM NPOrpamMMbl Beero KonTtpoJbHubie IMpakTnueckue
padoThI padoThI

Paznen 1. DU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®du3nKa U METOIbI HAYYHOT'O TTO3HAHMS 2 0 0

Hroro no pazneny 2

Pasznen 2. MEXAHUKA
2.1 Kunematuka 5 0 0
2.2 JluHamuKa 7 0 0
2.3 3aKOHbI COXpPAaHEHHSI B MEXaHUKE 6 1 1

Hroro o pazaeny 18

Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHO-KUHETUYECKON TEOPUH 9 0 1
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 0
33 ArperaTtHble cOCTOsHMS BelecTBa. Pa3oBbie 5 0 0

TepPEXOIbI

Hroro o pazaeny 24

Pa3gen 4. JJIEKTPOAUHAMHUKA
4.1 DeKTpocTaTuka 10 0 1
492 [TocTossHHBIN 21EKTPUYECKUM TOK. TOKM B pa3audyHbIX 12 1 1

cpenax
Wroro no pazaeny 22
PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB IIO ITPOT PAMME 68 3 4



11 KJIACC

KoJsinuecTBO 4acos

Ne i/ HanmeHnoBaHue pa3iesioB M TeM NMPOrpamMMbl Beero KonTpoJbHbie IIpakTHyeckue
r
padoThI padoThI
Pa3nen 1. JIEKTPOAUHAMHUKA
1.1 MaruauTHoe noJie. DJIeKTPOMArHUTHASI UHTYKLUS 11 1 3
Hroro o pazneny 11
Pa3nen 2. KOJJEBAHUS U BOJIHbI
2.1 MexaHnuecKkue U AJIEKTPOMarHUTHbIE KOJIEOaHUs 9 0 1
2.2 MexaHnuecKHe U AJIEKTPOMArHUTHbIE BOJTHbI ) 1 0
2.3 OnTHka 10 0 3
Wroro no pazaeny 24
Paznen 3. OCHOBBI CIHEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OCHOBHI ClleIMaJIbHON TEOPUU OTHOCUTEILHOCTH 4 1 1
Wroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThl KBAaHTOBOW ONTHKU 6 0 0
4.2 Ctpoenue aroma 4 0 0
4.3 ATOMHOE S1pO 5 0 0
Hroro no pazneny 15
Pa3gen 5. JIEMEHTbBI ACTPOHOMHUHU U ACTPO®U3UKHU
5.1 DneMEeHTbl aCTPOHOMUHU U aCTPOPHU3UKU 7 1 0
Uroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE
6.1 O06o0m1aronee MOBTOPEHUE 4 0 1



Utoro no pazneny

Pe3epBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

68



HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

KosnuecTBO 4acoB
JlaTra

KonTtpoJbHbIe IIpakTnyeckue
U3y4eHUs

Ne
°n/m Tema ypoka Beero
padoThI padoThI

Pu3nka — HayKa O IPUpOJIE.

HayuHnble MeTOzbl MO3HAHUS 1
OKpY>KaroIero Mupa

Ponb 1 mecto pusuku B
(bopMUpPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpPA, B
MPaKTUYECKOM JeSITETLHOCTH JIFO/IEM
MexaHu4ecKoe IBUKEHUE.
OTHOCUTEIBHOCTh MEXAHUYECKOTO
nBwxkenus. [lepemenienue,
CKOPOCTB, YCKOPEHUE

PaBHOMEpHOE NPAMOIMHENHOE
JIBUOKEHUE

PaBHOyCKOpEHHOE TPSAMOJIMHEHHOE
JIBUJKEHUE

CBobonHoe najeHne. YcKopeHue
CBOOOIHOTO MAaJCHUS
KpuBonuneitHoe nBukeHuE.
JIBM>KEeHUE MaTepuaibHON TOYKH T10 1
OKPY>KHOCTH

[IpyHIUIT OTHOCUTEIBLHOCTH

lNamunes. UHepunanbHble CUCTEMBI 1
orcueta. [IepBbiit 3akoH HproTOHA



10

11

12

13

14

15

16

17

Macca tena. Cuna. [lpunuun
CYIepIO3ULIUU CUJl. BTropoun 3akoH
HproToHa 111 MarepuanbHOW TOUKH
Tperun 3axkoH HeroToHa 1
MaTepHaJIbHBIX TOYEK

3aKOH BCEMUPHOTO TsroTeHus. Cumna
TsoxecTu. IlepBas kocmuyeckas
CKOpPOCTh

Cuia ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenusi. Ko purmeHt
Tperusi. Cuiia COnpoTUBIICHUS NpU
JBU)KEHUHU TeJa B )KUJKOCTH UJIH
rase

ITocTynarenbHOE U BpallaTENbHOE
JBIDKEHUE a0COTFOTHO TBEPIOTO
Tena. MomeHT cuitbl. [1nedo cuiel.
VYcnoBust paBHOBECHS TBEPAOTO TEA
NmMnynsc MmaTepuaibHON TOUYKH,
CHCTEMbI MaTepHUaJIbHBIX TOUEK.
NMnynbce cuiibl. 3aKOH COXpaHEHUs
uMIlyibca. PeakTuBHOE IBH>KEHHE
PaboTa ¥ MOIIHOCTH CHJIBI.
Kunernueckas sneprus
MaTtepuaibHOR Touku. Teopema 00
M3MEHEHUH KUHETUYECKOI S3Heprun
IToreHumanbHas YHEPrusl.
[TorennmanbHas SHEPrus yrnpyro
ne(opMUPOBAHHOU MIPYKUHBI.



18

19

20

21

22

23

24

[ToTenuuanbHas SHEpPrus Tenaa
BOJIM3U TTOBEPXHOCTH 3eMIIU
[ToTeHunanbHbie U
HEMOTEHIMAJIbHBIE CUITBI. CBsI3b
pabOThI HEMOTEHITUATBHBIX CUJT C
W3MEHCHHEM MEXaHUYECKOU
SHEPIruu CUCTEMBI TeJl. 3aKOH
COXPAaHCHHS MEXaHUUECKOW SHEPTUH
JlabGoparopnas paboTa
«HccrnenoBanue CBsI3M paOOTHI CHITBI
C UIBMEHEHHUEM MEXaHUYECKOU
SHEPruu Teja Ha IpUMepe
paCTsDKEHUSI PE3UHOBOTO JKI'yTa)
KonTtponbHnas paborta no teme
«Kunematuka. Jlunamuka. 3aKOHbI
COXPAHCHHS B MEXaHHUKE)
OCHOBHBI€ MOJIOKEHUS

MOJIEKYJISPH O-KHHE€TUYE CKOM
Teopuu. bpoyHOBCKOE IBUKEHUE.
Tudiysus

XapakTep JIBUKEHUS U

B3aUMOJICI CTBHS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

Macca monekyn. KomuuectBo
BemiecTBa. [locrossHHas ABoraapo
TerioBoe paBHOBECHE.
Temneparypa u €€ u3smepeHue.
[Ilxana Temneparyp Llenbcus



25

26

27

28

29

30

31

32

33

34

Uneanssiii ras B MKT. OcHoBHOE
ypaBaenrne MKT

AOcoroTHast TeMIeparypa Kak Mepa
CpeIHel KMHETUYECKON SHEPTrUH
JIBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Knaneiipona

3akoH /laneroHa. ['a30BbIEe 3aKOHBI
Jlaboparopnas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX/1y IapaMeTpaMH COCTOSTHUS
pa3peXEeHHOro raza»

W3omporuieccsl B U1€abHOM ras3e u
uX rpaduueckoe mpeacTaBicHue
BryTtpennss sHeprus
TEPMOJIMHAMUYECKOH CHCTEMBI U
CHOCOOBI €€ U3MEHEHHS.
KonmmuecTBo TemnoTs! u padora.
BHyTpeHHSsIs1 SHEprUust OMHOATOMHOTO
WJICaJILHOTO Ta3a

Buner Tennonepenaun

VnenpHas TEMI0OEMKOCTD BEIIESCTBA.
KonunuecTBo TemioTsl mpu
Teronepenaye. AnquadaTHbli
nporecc

[TepBblit 3aKOH TEPMOJUHAMHUKH U
€ro MPUMEHEHHUE K U30IpoIieccam
HeoGpatumocts mporeccoB B
npupoae. Bropoii 3akoH
TEPMOTMHAMUKH



35
36
37

38

39

40

41

42

43

44

45

[Tpunuun aeiicreus u KIT/]
TEIJIOBOM MalllMHbI

Huxn Kapuo u ero KIT
DxoyorudecKue npodaemMbl
TEMJIOYHEPT ETHKU

O06o0marmui ypok
«MonekynsipHast ¢puznka. OCHOBBI
TEPMOAMHAMUKI

KonTtponbHas pabota o teme
«MomnexymsipHas ¢uznuka. OCHOBBI
TEPMOANHAMUKI
[TapooOpa3oBaHue U KOHACHCAIIHSL.
Hcnapenue u kunexnue
AGCOJIIOTHAS U OTHOCUTENIbHAS
BJIAJKHOCTh BO31yXa. HachleHHbIi
nap

TBépnoe teno. Kpucrannuueckne u
amop(dHbIe Tena. AHU30TPOIHS
CBOMCTB KpHCTaIOB. JKuakue
kpuctasibl. COBpeMeHHbIC
MaTepuabl

[1naBneHune u KpUCTAIIIU3ALIMS.
VnenbHas TeN10Ta MIaBJICHHUS.
CyOmumarnus

VYpaBHeHUE TEMI0BOro O6anaHca
DnexkTpuzauus Tea. IIEeKTPUIECKUN
3apsn. J{Ba Buaa 3lEKTpUYECKUX
3aps/i0B



46

47

48

49

50

51

52

53

54

55

[TpoBOIHUKH, TUINEKTPUKU U
MOJYIIPOBOAHUKH. 3aKOH
COXPAHEHMS HJIEKTPUUYECKOr0 3apsaa
B3aunMonencTBue 3apsioB. 3aKOH
Kynona. ToueuHbIN €K TpUYECKUN
3apan

Hanpsk€HHOCTB 2IEKTpUYECKOro
nosist. [Ipuniun cynepno3uiuu
AIEKTPUYECKUX TOJIEH. JInHUKU
HANPSIKEHHO CTH

Pabota cuit aeKTpoCcTaTHUeCKOro
nosist. [Torennman. Pasnocrts
MOTEHLUAJIOB

[IpoBOIHUKH U TUDTIEKTPUKH B
IEKTPOCTATUYECKOM IT0JIE.
Jusnextpuyeckas NpoHULIAEMOCTh
OnektpoemkocTb. Konaencarop
DJIEKTPOEMKOCTB T1JI0CKOTO
KOHJIEHCaTopa. DHEeprus
3apsHKEHHOr0 KOHJEHcaTopa
Jlaboparopnas padota "U3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"
[TpuHUMD AEHCTBUS U IPUMEHEHU €
KOH/JIEHCATOPOB, KO POBAJILHOIO
anmnapara, CTpyiHOro npuHTepa.
DnekTpocTaTuyeckas 3aluTa.
3azemiieHue 3IeKTPoprudopoB
DIIEKTPUYECKUM TOK, YCIOBHS €TO
cymiectBoBaHuA. [10CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.



56

57

58

59

60

61

62

ConpotuBienue. 3akoH OMa s
y4dacTka Lenu

[TocnenoBarensHOE, MapaiesbHOE,
CMeIlIaHHO€ COeIMHEHNE
npoBonHUKOB. JlaboparopHas
paboTta «/3yueHne cMenaHHoro
COCIMHEHHSI PEe3HCTOPOBY

PaGota 1 MOIIHOCTH
AIEKTPUUECKOro TOKa. 3aKOH
Jxoynsi-Jlenna

3akon OMa 151 TOJTHOW (3aMKHYTOM)
snekTpuueckoil nenu. Koporkoe
3ambikanue. Jlaboparopnas pabota
«M3mepenne DJIC ncrouHnKa TOKa U
€ro BHYTPEHHETO COIPOTUBIICHUS
DJIeKTpOHHAs MPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTD
COIPOTUBJICHNS METAJUIOB OT
TemrnepaTypsl. CBepXIpOBOIUMOCTh
DNEeKTpUUECKUU TOK B BaKyyMe.
CBoHCTBa 2NIEKTPOHHBIX MTYYKOB
[TomynpoBOAHUKH, UX COOCTBEHHAs
U TIpUMECHAs IPOBOJUMOCTbD.
CaomcTBa p—N-mepexoaa.
[TonynpoBOAHUKOBBIE TPHOOPEI
DJEKTPUUECKUU TOK B paCTBOpax M
pacrijiaBax 3J1eKTPOJIUTOB.
DNEeKTPONUTUYECKAs TUCCOLHAIIMSL.
DIIEKTPOIN3



63

64

65

66

67

68

DNEeKTpUUECKUH TOK B razax.
CamocTosTenbHbIN U
HECaMOCTOSTEIbHBIN pa3psi.
Monnus. [Inazma
DnexkTpudeckre npubopsl u
YCTPOWCTBA U UX MPAKTHIECKOE
npuMeHeHue. [IpaBuna TeXHUKH
0e30IMacHOCTH

O06o6mar Mt ypok
«DJIEKTPOIUHAMMKAY
KontponbHas pabota o teme
«Qnektpocratuka. [locTosHHbBIN
AIEKTPUUYECKUI TOK. TOKM B
Pa3IMYHBIX CPEIax»»

Pesepsubiii ypok. KoHTponpHas
pabota o Teme
"OnekTpoauHamMuKa"
PesepBHbIii ypok. O6o0marommii
ypok 1o Temam 10 knacca

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68



11 KJIACC

KoanuyecTBO 4acoB
Jara

Ne i/ Tema ypoka
H3Y4YeHHS

B KonTpoJsbHbIe IIpakTnueckue
cero
padoThI padoThI

ITocTossHHBIE MATHUTEI K KX
B3auMojielicTBHe. MarHuTHOE I10JI€.
BekTop MarHuTHOM MHAYKIWH.
JInHUYA MarHUTHON MHIYKIIUH
MarsuuTtHoe€ 1oJjie MpoBOHHUKA C
TokoM. OnBIT Dpcrena.
B3anmopelictBue npoBOIHUKOB C
TOKOM

Jlaboparopnas padota «3yuenue
MarHUTHOTO TOJISI KATYIIKU C 1 1
TOKOM)

JleiicTBMEe MarHMTHOTO TIOJIS Ha
MIPOBOIHUK ¢ TOKOM. Cuna Amnepa.
Jlaboparopnas paboTa
«HccaenoBanue neMcTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlericTBHE MarHUTHOTO I1OJIS Ha
JIBUKYIIYIOCS 3aPSDKEHH VIO
yactuny. Cuna Jlopenna. Pabora
cuibl JlopeHua

DNIEeKTPOMarHuTHAsE MHIYKIIHS.
IToTok BekTOpa MarHUTHOM 1
uHaykuuu. J1C uaaykuuu. 3akoH



10

11

12

13

ANIEKTPOMArHUTHOW MHIYKIUU
Qapanes

Jlaboparopnas pabota
«HMccnenoBanue IBICHUS
ANEKTPOMArHUTHON WHTYKITUN
NnanyktuBHOCTH. SIBNEHME
camounaykiuu. IJC
CaMOUHIYKIIMHU. DHEPTHst
MAarHUTHOTO IOJISI KATYIIKU C TOKOM.
DNeKTpOMarHuTHOE MoJje
TexHnnueckue ycTponucTBa U X
[IPUMEHEHUE: TIOCTOSIHHbIE
MarHuThbl, JJIEKTPOMAarHuThI,
ANEKTPOJIBUTATENb, YCKOPUTEIH
ANIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TTeYb
O6o6maromuit ypok «MaruutHoe
nose. DIeKTPOMarHuTHast
WHTYKITUSD)

KonTtpomnsHas pabota o teme
«MarsuTHo€ noiJe.
DneKTpoMarHuTHask UHIAYKLIUS»
CBOOOHBIE MEXaHUYECKUE
koneOaHus. ['apMoHHUecKue
KosneOaHusl. YpaBHEHUE
rapMOHUYECKUX KOJICOAHUH.
[IpeBpaiuenue s3Hepruun
Jlaboparopnas padota
«HMccnenoBanre 3aBUCUMOCTH
Meproja MaJlbIX KoeOaHuii rpy3a Ha



14

15

16

17

18

19

20

HUTH OT JUIMHBI HUTU U MacCChl
rpy3a»

KonebatensHbIH KOHTYD.
CBOOONIHBIE EKTPOMAarHUTHBIE
Kosie0aHus B MJ1€aJIbHOM
Kose0aTeIbHOM KOHTYpe. AHAIOTHs
MEX1Y MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH KOJIEOaHUSIMU
®opmyna TomcoHa. 3akoH
COXPAHEHMSI SHEPTUU B U €aJTbHOM
Kose0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaromux
KoneOaHusX. BeiHy)1eHHbBIE
MeXaHU4eCcKue KoneOaHusl.
Pe3zonanc. BeiHyX/1eHHbBIE
ANIEKTPOMArHUTHbIE KOJIeOaHUs
IlepeMeHHBIH TOK.
CuHycoHU1aJIbHBIN TIEPEMEHHBIN TOK.
MoIHOCTE TEPEMEHHOIO TOKA.
AMIIMTYIHOE U ICUCTBYIOIIECE
3HAYEHUE CUJIbI TOKA U HaIPSHKEHUS
Tpanchopmarop. [IpousBoacTso,
nepeaaya v norpediaeHue
ANIEKTPUYECKON 3HEpruun
YCTpOWCTBO U MPAKTUYECKOE
MIPUMEHEHUE HIEKTPUYECKOTO
3BOHKQ, TEHEPATOpa IEPEMEHHOr0
TOKa, JTMHUM dJIEKTponepeaayd
DKOJIOTMYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPrUH.



21

22

23

24

25

26

27

28

Kynbrypa ucnonb3oBaHus
BIEKTPOIHEPTUU B TOBCEAHEBHON
KUZHH

MexaHnuyecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopOCTh pacpOCTpaHEHUS U
JnnuHa BoHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJIHBI

3ByK. CxopocTb 3ByKa. [ poMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa
DneKTpOMarHUTHbIE BOJIHBI, UX
cBoucCTBa U ckopocTs. llkana
ANIEKTPOMArHUTHBIX BOJIH
[TpuHIIUTIBEI paAKOCBSI3H U
TeneBuaeHus. Pa3Butre cpencrs
cBA3M. Paagnonokanus
Kontponbnas padota «Konebanus u
BOJTHBI»
[IpssmonuHeHOE pacpoCTpaHEHNE
CBETa B OIHOPOJHOM cpejie.
ToueuHbIl UCTOYHUK cBETA. JIyd
cBeTa

OTtpakeHue cBeTa. 3aKOHbI
oTpaxeHus ceera. [locrpoenue
M300pakeHUH B TIJI0CKOM 3epKajie
[Ipenomnenue cera. [TonHoe
BHYTPEHHEE OTPAKECHHUE.
IIpenenbHBIM yroia mOJIHOro
BHYTPEHHETO OTPaKCHHSI
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JlaGoparopnas pabota «M3mepeHue
MOKa3aTess MPEJIOMIICHUS CTEKIIa
JIunzel. [Moctpoenue n3obpakeHuit
B uH3e. DopMysa TOHKOM JINH3BIL.
VYBenuueHue JIMH3bI

Jlaboparopnas paboTa
«HccnenoBanue cBOICTB
M300pakeHUN B JIMH3aX»
Hucnepcus cera. Cl0oXHBIN COCTaB
6enoro ceeta. L[BeT. JlabopaTopHas
pabora «HabmroneHue qucnepcuu
CBETa»

WNurtepdepenmus ceera. Judpaknus
ceta. /ludppakuronnas pemeérka
[ToriepeyHOCTH CBETOBBIX BOJIH.
ITonspuzanus ceera

OnTryueckue MpuOOpPHI U YCTpOICTBA
U YCJIOBUS UX 0€30MacHOro

MIPUMEH CHUS

['paHUIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[Toctynatel criennaabHOU TEOPUU
OTHOCHUTEIILHOCTH
OTHOCUTETHHOCTD
OIHOBPEMEHHOCTHU. 3aMe/IJIeHue
BPEMEHU U COKPAIICHHUE JUTUHBI
DHeprusi U UMILYJbC
PEISATUBUCTCKON YacTullbl. CBA3b
MAacchl C SHEPruen U UMITYJIbCOM.
DHeprus Mmoxos
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KonTtponbnas padota «Onrtuka.
OCHOBBI ClIEIMAIBHON TEOpUN
OTHOCHUTEILHOCTHY

®otonsl. Popmyna Ilnanxa.
OHeprus U UMITYJIbC (OTOHA
OTKpBITHE U UCCIIEIOBAHUE
dororpdexra. OnbiTer A. T
CroneroBa

3akoHbl porodhdhekTa. YpaBHEHHE
DunmTenHa 11 porodddekra.
«KpacHas rpanuna» ¢porodddexra
Jasnenne ceta. OnbiTh I1. H.
JleGeneBa. XuMHuyeckoe JEUCTBUE
cBeTa

TexHuueckue ycTporucTBa u
MPAKTUYECKOE MPUMECHCHHE:
¢doTrosneMenT, (HOToNaATIHK,
CoJIHEUHast baTapesi, CBETOIUO
Pemenwne 3a1a4d mo Teme «JIEMEHTHI
KBAHTOBOM OIITHUKH

Monens atoma Tomcona. OnbITE
Pesepdopna no paccesHuto a-
yactull. [InanerapHas monens aroma
[Toctynater bopa

Wznyuyenue u nornomieHue (oTOHOB
IIPU NIEPEeXo/ie aTOMa C OHOTO
YPOBHS SHEPrUU HA IPyroil. Buasl
CIIEKTPOB

BonnoBbie cBOMCTBA YacTuil. BoyHb
ne bpouis. Kopnyckynsipao-
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BOJIHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHUE
OTKpBITHE PATUOAKTHBHOCTH.
Omnsitel Pe3epdopaa nmo
OMPENEIICHUIO COCTaBa
PaOAKTUBHOTO U3 TyIEHUS
CaowuicTBa anb(da-, 6eta-, ramma-
n3ny4deHus. Bivsiaue
paiOaKTUBHOCTH HA KUBbIE
OpraHu3Mbl

OTKpbITHE IPOTOHA U HEUTPOHA.
W3zotonsl. Anbda-pacnan.
DJIEKTPOHHBIW U MTO3UTPOHHBIN
Oera-pacnaa. ['aMma-uznyyenue
DHeprus CBs3M HYKJIOHOB B SIAPE.
Anepusbie peakuuu. AgepHbId
peakrtop. [IpoOGrembl, mEpCHEKTUBHI,
AKOJIOTMYECKHUE aCIEKThI SIACPHOU
OHEPreTHKU

DneMeHTapHbIe YacTHIBI. OTKPBITHE
no3UTpoHa. Meronpl HaOmoAeHHS U
perucTpanuy MeMEHTapHbIX
yactull. Kpyrisiii cron
«DyHaaMeHTaIbHbIE
B3anuMoaencTeusa. EqMHCTBO
(bU3HYECKOW KapTHHBI MUPa»

Bun 3Bé3gnoro neda. Co3sesnusi,
SIPKU€ 3BE3BL, TUIAHETHI, UX
BUANMOE ABUKeHHue. ColmHeuHas
cucrema
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Comnune. ConHednast aKTHBHOCTb.
Ncrounuk sHeprun CoJtHIA U 3B €3]
3BE3EI, MX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/bI TNIABHON
nocieaoBaTeIbHOCTU. BHyTpeHHee
ctpoeHue 38€31. COBpeMEHHbIE
MPEACTABIICHUS O IPOUCXOKICHUU U
spomoruy CoJIHIIA B 3BE3]T
Mineunbid [IyTe — Hata
I'amakTtuka. ITonoxxenue u IBHKEHUE
Comaua B 'amaktuke. ['amaxkTuku.
YepHbie AbIpHI B siApax TalakTHK
Bcenennas. Pa3Oeranne rajgakTuk.
Teopust bonbioro B3peIBa.
PenukToBO€E M3nydeHuE.
MeTaranakTuka

Hepemennsie npobiaembl
aCTPOHOMHH

KonTponbHas paboTa «J1eMeHThI
ACTPOHOMHH M aCTPODUZHKI
O606maromuii ypok. Poss pusuku
Y aCTPOHOMHH B SKOHOMUYECKOM,
TEXHOJIOTHUECKOM, COLIMAILHON U
ATHYECKOU cepax JAesITeNbHOCTH
yeJIoBeKa

O6o6maromuii ypok. Poss u Mmecro
($U3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4YHON KapTHHE
MHpa
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O6o6maromuii ypok. Poib
¢u3nyeckoil TCOpUH B
(dbopMHUpOBaHUY MPEICTABICHUM O
¢bu3nyeckoi KapTUHE MU Pa
O6o0maromuii ypok. Mecro
¢u3nyeckoil KapTUHBI MUpPa B
o011eM psily COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MIpeJICTaBJICHUN O MpUpoOJiEe
PezepBHBIN ypok. MarHuTHOE TIOJI€E.
DnekTpoMarHuTHasi MUHAYKIUS
PesepBHbIit ypok. Ontruka. OCHOBBI
crelnuagbHON Teopuu
OTHOCHUTEJILHOCTH

Pesepnblit ypok. KBanToBas ¢usuka.
DJIeMEHThI AaCTPOHOMHHU U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68



YYEBHO-METOAWYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPHAJIBI 1151 VYEHUKA

» ®usmka, 10 kmace/ Mskumes I'.4., byxoBues b.b., Corckuit H.H. on
penakuueit [appentoeroit H.A., Akiinoneproe o6miectBo «M3narenscTBo
«IIpocsemienue»

» Gusuka, 11 xnace/ Mskumes I.J1., byxosues b.b., Yapyrun B.M. nion
penakmueit [lapdpentreBoit H.A., Akiinoneproe o6miectBo «3marenscTBo

((HpOCBCHIGHI/Ie»

METOAUYECKUE MATEPUAJIbI IJ1s1 YUUTEJIS

10-11 xmaccer: [porpammbl 00111e00pazoBaTenbHbIX yupexkaennit «Pusnka 10-11
kyaccel, 11. I.Caenko, B. C. Kopurynosa, H. B.

[[Taponoga, E. I1. JleButan, O. ®@. Kabapauu, B. A. Opno, Mocksa, u3.
«IIpocBemenue»

YMK: Msxumes I. 4., byxoBues b. b., Corckuii H. H. ®u3uka. 10 u 11 knacc, -
M.: Ilpocsenienue, 2017 rog.

®dusuka «MeTonbl perienus pu3ndeckux 3aaau» Mactepckas yauTens/
H.N.30pun. — M.: BAKO,2007.-334c¢

®I'OC (x HoBoMy yueOHuky)/ A. B. IIépsimkun; coct. I. A. Jlonmosa. — 15 u3s.,
nepepad. U non. — M.: UznarensctBo «k3amen»,2015. —270,(2)c. (Cepust

«Y4eOHO-METOIUUECKUM KOMILJIEKT))



KouTtponbHo-u3mepurensusie Matepuanbl. @usuka. 11 kmace/ Coct. H. U,

3opun. — 2-¢ m3n.-M.: BAKO, 2016. — 80 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://ege.sdamgia.ru

http://www.fipi.ru

http://distolymp2.spbu.ru/olymp/

http://olymp-online.mipt.ru/events

http://foxford.ru/teacher-dashboard
https://infourok.ru/konkurs?mindbox-click-id=41867475-296¢-4325-862f-

deel1df135039






