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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOM mporpammel, mpenctaBieHHabix B DPI'OC COO, a Ttakke ¢ yd4éroM
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UMKMU: JIMYHOCTHBIE, MeTalpeIMETHbIe, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «dus3nkay 1o rojaM o0ydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IMOJIY4YEHHsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HAYYHBIM METOJI MO3HAHUS MIPU BBITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ Hel MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBusercs (OpMHUpPOBaHHME MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU U 3KOJIOTMYECKHUMHU IPOOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha yYpOBHE CpeaHero oOmero ooOpa3oBaHHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUJIL OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUW U TIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTAITBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBaHUSI U OCHaleHUs kaOuneta ¢usuku. [lpu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHnE YACIACTCA PCIHICHUTIO paC‘—IéTHI)IX 1 KAQYCCTBCHHBIX 3a/ad4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaKk U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3nenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO Kk MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpalmoHHoe 00opynoBaHue (opMHpyeTcss B COOTBETCTBUM C IPHUHILUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopymoBaHUE ISl YYEHMYECKMX MPAKTUYECKHUX paboT dopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIh30BaHUHM AHAJIOTOBBIX M IH(PPOBBIX MPHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (QopmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYArOMIMXCS K HAYYHOMY H3yYEHHIO

MIPUPO/IbI, Pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEN;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuu 1 (PyHJaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuX Ieneil oOecrieunBaeTcs PEIICHUEM CIISIYIOIMX 3aJad B IIPOIIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U AJIEMEHTHI acTpoDU3UKY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbI0, 3a/ay, I0JIpa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/JaHue (PU3NUEecKon
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBENCHUS (DU3HMUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpeaHEro ooOmiero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIIOBAHHBIM, YUYHUTENb JeJacT BBHIOOP MPOBEICHUs JA0OPATOPHBIX paboT H
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
®dusuka — Hayka o npupoje. HayduHnble MeTO bl TO3HAHUS OKpYKAroLEero Mupa. Posb skcnepumenTa
Y TEOPHUH B MMPOIIECCe TO3HAHMS MPUPOIBI. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanue ¢u3nueckux siBIeHUN U mpoueccoB. Hayunsie runoressl. Ousnyueckue 3aKOHbI U
Teopud. ['paHuIIBl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIAIT COOTBETCTBUSI.

Ponp u mecto pusuku B GpopMUPOBAHMH COBPEMEHHOW HAayYHOW KapTHHBI MHPA, B MPAKTUYECKON
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUYUKH.

Pasnen 2. Mexanuka
Tema 1. Kunemamuka
Mexanuveckoe aBuxkeHHe. OTHOCHUTENHHOCTh MEXaHWYECKOTO HBIKEeHHs. (CucremMa OTCYETA.
Tpaexropust.

[Tepemernienue, cKopocTh (CpemHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHATbHOU
TOYKH, UX MPOEKIINH Ha OCH CUCTEMBI KoopauHaT. CII0)KEeHHE TTepEMEIICHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpPHOE M paBHOYCKOpPEHHOE MPSAMOJUHEHHOE NBIKeHHE. ['paduku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, IIYTH U TIEpEMEIICHUSI MaTePHAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuneitHoe aBwkenue. [ByKeHHME MaTE€pUATIbHONW TOYKH MO OKPYXKHOCTH C MOCTOSHHOW IO
MOJYJIFO CKOpPOCTBbIO. YTJIOBass CKOPOCThb, JIMHEWHAs CKOPOCTb.

[leppon m wyacTtoTa oOOpaIeHUSI.
LleHTpOCTpEMHUTEITBHOE YCKOPCHHE.

TexHnueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: CIIIOMETD, ABMKEHUE CHAPAIOB, LICTTHbIE
A peMEHHBIE TTepeaadn.

Jlemoncmpayuu

Mojenb cucTeMbl 0TCUETA, MILTIOCTPAIUA KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMYKEHHUI C UCIIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxenus teia, OpOIIeHHOTO MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO ITaICHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLICHUS MEXAY IMYTAMH, PONUACHHBIMHU TEJIOM 3a IOCJIEI0BATEIbHbIE PaBHBIC
MIPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBU’KEHHH C HaYaIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBuKeHUs apuKa B BA3KON KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpuniun otHocuTensHOCTH ["anunes. [lepssiii 3akoH HeroToHa. MIHEepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunnun cynepnosunuu cui. Bropoil 3akoH HproToHa g MaTepuanbHOU
TOukH. Tpetuit 3aKk0H HbrOTOHA [711 MaTepUaAIbHBIX TOYEK.

3akoH BceMHpHOTO TsAroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenune. Buapl Tpenus (moxos, ckosibxeHus, kaueHus). Cuiia tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIBKEHUSI U cuiia TpeHus mokos. Koaddumment tpenus. Cuna COMpPOTHBIICHUS TIPH JBHKEHUH TeJa B
XKUJKOCTH WM rase.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpamieHus. [liieuo cuiiel. YciioBusi paBHOBECHS TBEPAOIO TeEA.

TexHuueckre yCTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: TOAMIMUITHUKY, ABUKEHUE UCKYCCTBEHHBIX
CITYTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(popMarIii.

HeBecomocts. Bec Tena nmpu yCKOpEHHOM NOAbEME U TTAJICHHH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs! TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE M PE3MHOBOM 00paslie, OT
ux nedpopManuu.

HccnenoBanue ycioBuidl paBHOBECHS TBEPAOTO Tella, UMEIOIIETO OCh BPAILIEHUSI.

Tema 3. 3akonbl cOXpaHeHUs 8 MeXaHUKe

Nmnynec MarepuasibHOW TOYKHM (Tesa), CHUCTEMbl MaTepUaNbHBIX TOYeK. MMIynbc cuiibl u
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITYJIbca. PeakTHBHOE BHKEHUE.

PaboTa crnbsl. MOIIHOCTE CHJIBI.

Kunerndeckast sHEprust MaTepuaibHON TOUkH. Teopema 00 M3MEHEHNH KHHETUYECKON YHEPTUH.

[Torenumansuas osHeprus. [loTeHnuanbHash »HEPrus ynpyro AeOPMHUPOBAHHOW TPYKHHBI.
[ToTenumanpHas 3Heprus Teaa BOJIM3U HOBEPXHOCTH 3EMIIH.

[ToTeHnmanbHble U HEMOTEHIUANbHBIE CHIIbL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON PHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPTUU.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHnueckne ycTpoucTBa M NPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOINEP, MPYKUHHBINA MHUCTOJET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHON PHEPTUHN B KHHETUUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne abCoOTIOTHO HEYIPYToTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHMUYECKOW SHEpPruu Teja Ha MpHuMepe
pacTsKEHHUs PE3UHOBOIO JKIyTa.

Pa3nen 3. MoaekyisipHasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeOpUU
OcCHOBHBIE TOJI0KEHUS MOJIEKYJIIPHO-KUHETHUECKOM TEOPUH U UX ONBITHOE 00OOCHOBAHUE.



BbpoynoBckoe nBuxenue. uddysusa. Xapaktep ABMKEHUS M B3aUMOJEHCTBUS YaCTHI] BELIECTBA.
Mopnenu CTpoeHHs Ta30B, KUIKOCTEH W TBEPIBIX TEJ M OOBSICHCHHE CBOMCTB BEIIECTBA HAa OCHOBE ITHUX
Mozeneil. Macca u pazmepsl MoJiekyil. KonnuectBo Bemectsa. [loctosinnas ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KHHETUYECKOW TEOPUHU HI€aTbHOIO
ra3a. AOCOJIOTHAs TeMIlepaTrypa Kak Mepa CpeJHe KWHETHYECKON SHEPIHH TEIUIOBOTO JBMKEHUS YaCTHUIL
raza. lllkana temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
Hanprona. M3ompoueccel B HA€aIbHOM TIa3e C IMOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
MPEJCTaBICHUE U30TPOIIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, MOKa3bIBAIOIIME JWCKPETHOE CTPOCHHWE BEIIeCTBA, (oTorpaduu MOJEKYI OpPraHUuYEeCKUX
COCIMHEHU M.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Mogenb, HIUTFOCTPUPYIOLIAs IPUPOTY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, MIUTFOCTPUPYIOIINE YpaBHEHHUE COCTOSIHUS HICAIbHOTO Ia3a, H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3AyXa B KIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPeHUN 00BhEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS Pa3peKeHHOTo rasa.

Tema 2. Ocnogbl mepmoounamuku

Tepmoannamuueckasi cucremMa. BHyTpeHHsS1 SHEPTHUsl TEPMOIMHAMUYECKONW CUCTEMBI U CIIOCOOBI €€
n3Menenus. KoiandecTBo TemnoTsl ¥ pabota. BHyTpeHH:S SHEprusi 0JHOATOMHOIO WIeaIbHOTO Ta3a. Bussl
TEIIONEPEIayl: TEIUIONMPOBOJAHOCTh, KOHBEKLMS, HW3JIydeHHE. YJelbHas TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEmIOTHI pyu TEIionepeaaye.

[Tonsitue 06 anuabarnom mpouecce. [lepBbiii 3akoH TepMoanHaMUKH. [IpruMeHeHue nepBoro 3akoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas unrepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBbie Mammmubl. [lpuHnmnbel geiicTBUsS TerwioBbIX MammH. [IpeoOpazoBanusi sHepruu B
TeryIoBbIX MamwuHax. Kosddumuent monesnoro neiictBus TeroBod mamubbl. [{ukn Kapro um ero
K03 (GUIMEHT MOJIE3HOTO EHCTBUS. DKOIOTrMUYECKHUE MPOOIIEMbI TETJIOOHEPT eTUKH.

TexHuueckre yCTpOWCTBAa M MPAKTHUUECKOE IMPUMEHEHHE: JBUraTellb BHYTPEHHETO CrOpaHUs,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEpruu Tella MpH COBEPIICHUU PabOTHI: BbUIET MPOOKU M3 OYTHUIKH O
JIeMCTBHEM  CXKaToOro BO3JAyXa, HarpeBanue oddupa B JaTyHHOM TpyOke TyréM  TpeHHUS
(BH1€0IEMOHCTpALHS).

V3MeHeHre BHYTpEHHEH SHEpruM (TeMIiepaTypbl) Teia MpH Terionepeaaye.

OmnbIT N0 aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHKUs, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanne u KoHAeHcanus. Mcmapenue M KumneHue. AOCONIOTHAsT W OTHOCHUTEIbHAS
BJIQKHOCTh BO3Ayxa. HacelmeHHbI map. VYxaenbHas TemioTa mNapooOpa3oBaHHA. 3aBHUCHMOCTb
TEMIIEPATYPbI KUIIEHUS OT JAaBJICHUS.

Teépnoe teno. Kpucrammuueckne u amopdHbie Tema. AHM30TPONHS CBOHCTB KPUCTAILIOB. JKuakue
kpuctaybl. CoBpemMeHHble MaTepuanbl. [lnaBnenve u kpucraminzauus. YAeapHas TEIUIOTA IJIABICHHUS.
Cybnumarus.

VYpaBHeHHE TEIUIOBOTO OajiaHca.

Texnuueckue ycTpoiicTBa M NPAKTHUUECKOE NMPUMEHEHHE: TMTPOMETP U ICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUU MOJIY4YE€HUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUM.

Crioco0bl U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus U MJIaBJI€HUS KPUCTAIIIMYECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenune 0OTHOCUTETHHOM BIIaXKHOCTH BO3/yXa.

Pasznea 4. DuexkTpoanHammuka

Tema 1. Dnekmpocmamuka

Onektpu3anus Ten. OJIEKTpUUYeCcKHil 3apsan. [IBa Buaa simekTpuueckux 3apsaoB. IIpoBonHukw,
JTUDJICKTPUKH U TIOJIYTIPOBOIHUKH. 3aKOH COXPAaHEHUS dJIEKTPUIECKOTO 3aps/ia.

B3anmopericteue 3apsanoB. 3akoH Kynona. ToueuHbIil JIeKTpUYECKUN 3apsl. DIEKTPUUIECKOE TOJIE.
HanpsokénHocth  snektpudeckoro mojs. [IpuHuunm cynepno3viuy  3JIEKTpUYecKuXx mojed. Jluauum
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Paborta cun smekrpocratuyeckoro mosst. Ilorennman. PasHocte mortennmanoB. IlpoBogHuku u
JTURJIEKTPUKH B AJIEKTPOCTATUYECKOM MoJje. J(uanekTpuueckas IpOHUIIAEMOCTb.

DnekTpoéMKOoCTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOT0 KOHAEHCATOPA. DHEPrus 3apsiKeHHOTO
KOHJIEHCATopa.

TexHuueckne yCTpoWCTBA W NPAKTUYECKOE IPUMEHEHHE:  DIIEKTPOCKOI,  3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAJIbHBINA ammapar,
CTPYUHBII IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3aunmoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JIE 3aPSHDKEHHBIX TEIL.

[IpoBOAHMKY B 31EKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTU4ecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOLIAAN IUIACTHH, PACCTOSTHUS MEXIY
HUMH U TU3JIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit anekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTPUYECKUN TOK. Y CIOBHS CyLIECTBOBAHUS JIEKTPUUECKOTO ToKa. McTounnku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsixenue. 3akon OMa Juist ydacTka Henu.



DNEKTPUUYECKOE CONPOTUBIICHHE. YIEIbHOE CONPOTHBIEHHE BemiecTBa. IlocimenoBarenbHoE,
[apajuleIbHOE, CMEIIAHHOE COECMHEHHUE TPOBOHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoymns—JIeHia. MOMIHOCTH 3IEKTPHUECKOTO TOKA.

DNEeKTpOABUKYIAasi CUJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHUKA TOKA. 3akoH OMa Juisl MOJTHON
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

ONEeKTpOHHAas IMPOBOJUMMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTUBIEHUS METaUIOB OT
teMmiieparypbl. CBEpXIIpOBOJUMOCTb.

DNeKTpUYECKUd TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTYyYKOB.

[TonynpoBoanuku. CoOCcTBEHHAs U MpUMECHasl IPOBOJUMOCTh MOIYNPOBOAHUKOB. CBolicTBa p—N-
nepexona. [loyrynmpoBosHUKOBBIE TPHUOOPHI.

DneKTpUyecKuil TOK B pacTBOpax M pacijiaBax 3JEKTPOJUTOB. DIEKTPOIUTUYECKAS TUCCOLUALIUS.
DIEKTPOIH3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U HecaMOCTOSTENbHBIN pa3zpsaa. Mosnus. [lnasma.

Texnuueckne ycTpoiicTBa M NPAKTUYECKOE NPHUMEHEHHUE: aMIIEpMETp, BOJIBTMETP, peocTar,
HUCTOYHUKHA TOKA, 3JIEKTPOHArpeBaTeIbHbIE MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE NPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIM TUOJ, TEPMHUCTOPhI U (OTOPE3UCTOPHI, TOIYNPOBOJHUKOBBIN JHOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAITPSDKCHHUS.

3aBUCUMOCTD COTNPOTUBJICHUS IIJIMHIPUIECKUX TIPOBOJHUKOB OT JJIMHBI, TUIOMIAAH TIOTIEPEYHOTO
CeueHHus U MaTepuaa.

CMmenianHoe coeTMHEHNE MPOBOTHUKOB.

[Ipsimoe n3mepenue 3eKTpoABIKYIeH cuiibl. KopoTkoe 3aMbikaHNe ralbBAHUYECKOTO 3JI€MEHTa U
OIICHKAa BHYTPEHHET'0 CONPOTUBIICHHUSL.

3aBUCUMOCTD CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psia 1 MpOBOUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydeHne cMeIaHHOTO COeTUHEHUS PE3UCTOPOB.

N3mepenue >neKTpoABHKYIIECH CHUJIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmonenue snextpoiusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usznku 6a3oBoro ypoBHs B 10 K1acce OCyIIECTBISIETCS ¢ YUETOM COJEpKATEIBbHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OUOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle nowsmust, CBS3aHHbIE C WU3YYEHHEM METOJIOB HAay4yHOTO IO3HAHUS: SBIICHUE,
Hay4yHbIi (akT, Tunoresa, ¢u3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOMIOAEHUE, HKCIEPUMEHT,
MOJENUPOBaHUE, MOJIEINIb, U3MEPECHHUE.

Mamemamuxa: peuieHHEe CUCTEMbl YpaBHEHMI, JHMHEWHas ¢yHKUMA, napaloina, rumepOoia, HUX
rpaduky U CBONCTBa, TPUTOHOMETpHUECKHUEe (DYHKIIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMHU HA OCU KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

buonocus: mexanudeckoe NBWKEHUE B KUBOUM mpupojne, Aud@y3us, ocMOC, TEIIIO0OMEH >KHUBBIX
OpraHu3MoB (BUJIbI TEIUIONIEPEIau1, TETIOBOE PABHOBECHE), DIEKTPHUUECKHE SBIICHUS B )KHBOU MPHUPOJIE.

Xumus: NTACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS
Macca, TEIJIOBble CBOMCTBA TBEPABIX TN, JKUJIKOCTEH M Tra30oB, AJIEKTPUUYECKHE CBOMCTBA METAILIOB,
AEKTPOJIUTUYECKAS TUCCOLUALINS, TaTbBAHUKA.

T'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonoeus: nipeoOpa3zoBaHKe JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHS B TEXHHKE,
MOAIIMIIHUKY, UCIOJb30BaHUE 3aKOHA COXPAHEHMsI UMIIYJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JpPYTHUe),
JIBUTaTellb BHYTPEHHET'O CrOpaHus, apoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHTUIIHOHEP, TEXHOIOTUU
[IOJIyYEHUSI COBPEMEHHBIX MAaTepUaloB, B TOM YHCIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHUH,
ANIEKTPOCTATUYECKAs  3allUTa, 3a3eMJICHHE DJCKTPONPUOOPOB, KCEPOKC, CTPYWHBIM  IPHUHTED,
AIIEKTPOHArpeBaTeIbHbIC MPUOOPHI, STEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrostHHble MarHuThl. B3anMoneicTBHE NTOCTOSSHHBIX MAarHUTOB. MarHuTtHoe mnoje. Bektop
MarHUTHOM WHAYKIMH. [IpyHIMD Cynepro3uiuu MarHuTHBIX MOJel. JIMHMM MarHUTHOM WHIYKIVH.
KapTuna nuHMI1 MarHUTHOM MHTYKIIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe ToJie TPOBOJIHHMKA C TOKOM. KapTWHa NMHUN WHIYKIMH MarHUTHOTO TOJS JUIMHHOTO
MPSIMOTO TPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH € TOKOM. OmbeIT 3pcrena.
B3anmopaeiicTBre MpoOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJb U HalpaBJICHUE.

Cuna JlopeHua, €€ Moaynab W HampapiieHUE. J[BUKEHHE 3apsHKEHHOW YacTULbl B OJHOPOHOM
MarHutHoM noJie. Pabota cunel Jlopena.

SIBneHue 3MeKTpOMarHuTHOM HHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHAYKIHUA. DJIEKTPOABHKYILAS
cuiia UHAYKIHUH. 3aKOH 3JI€KTPOMAarHuTHOM MHAyKIuu dapanes.

BuxpeBoe anekrpuueckoe moJie. DIEKTPOJBIKYIIAS CUJIa UHAYKIIMKM B MPOBOJHHUKE, IBMKYIIEMCS
MIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM IOJIE.

[IpaBuo Jlenna.

NHIyKTUBHOCTD. SIBIEHNE CAMOMHAYKIHUH. DJIEKTPOABWKYILAS CUJIA CAMOUHYKIIVH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckne ycTpoHCTBAa U MPAKTUYECKOE NPUMEHEHHUE: OCTOSHHBIE MATHUTHI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE IEKTPOHHOIO ITy4Ka MarHUTHBIM I10JIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIA.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuia Amrepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHue ANEeKTPOMAarHUTHOM UHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyeHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnepoBanue siBIEHUS 3I€KTPOMArHUTHOM UHIYKIIMH.

Paznen 5. KosieGannst 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedoanus



Konebarenpaast cuctema. CBOOOJHBIE MEXaHWUYECKHe KoyieOaHus. ['apMOHHMYECKHE KOJeOaHUs.
[Tepuon, yacrota, amrmuiutyaa u (aza konebanuid. [IpyXKUHHBIM MasTHUK. MareMaTHYeCKHi MasTHUK.
VYpaBHeHME rapMOHMYECKUX KosiebaHuil. [IpeBpalieHre 3Hepruy npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbublit koHTYp. CBOOOHBIE IEKTPOMArHUTHBIE KOJIeOaHHUs B UEaJIbHOM KojeOaTeaTbHOM
KOHTYpe. AHAJOTUS MEXIy MEXaHMYECKHMMH M JIEKTPOMAarHUTHBIMH KojeOanusmu. Popmyna TomcoHa.
3aKOH COXpaHEHUsI PHEPTUHU B HJICATTLHOM K0JIeOATEIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroIuX KojieOaHUsIX. BbIHYX/1eHHbIE MeXaHUuYecKue KosneOaHus. PezonaHc.
BoiHyXI€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUSL.

Ilepemennbiii  TOk. CHHYCOMAANBHBIM NEepeMEHHBbIH TOK. MOIIHOCTh NEPEMEHHOI0 TOKa.
AMIUIUTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IlpowsBoacTtBo, rmepemada ©  TOTPEOJICHHWE  DIEKTPUYECKOW  SHEPTHHU.
DKOJIOTHYECKHE PUCKH MPU IIPOU3BOJCTBE NIEKTPOIHEprun. KynbTypa UCIIONb30BaHMs AJIEKTPOIHEPTUU B
ITOBCETHEBHOM KU3HH.

TexHnueckne ycTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: JIIEKTPUYECKHI 3BOHOK, TE€HEpPaTop
IIEPEMEHHOT0 TOKA, JIMHUM dJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPYKUHHBIA WIM MaTEMaTHUYECKUNA MasiTHUK).

HaGnronenue 3aryxarmmmx KojJeOaHui.

WccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJeOaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusl.

OcmorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANpsOHKEHUS OT BPEMEHM) JJISL AJIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pesonanc mnpu 1mocienoBaTEIbHOM COEOUHEHUM PE3UCTOPA, KATYIIKM HWHAYKTUBHOCTH U
KOH/JIEHCATopa.

Mogenp TMHAN NEKTPOIIepEaaydH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MalbIX KOJeOaHUN Ipy3a Ha HUTU OT JUIMHBI HUTH M MacChl
rpysa.

HccnegoBanue mnepeMEHHOr0 TOKAa B LEMHM W3 IOCIEIOBATENbHO COEIUHEHHBIX KOHJIEHCATOPA,
KaTYIIKW U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHbsle 60Hbl

Mexanuueckue BOJIHBI, YCIOBUS pacnpoctpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHUs U JUIMHA
BoJiHbI. [lonepeunsie u mpoaosbHbIE BoJIHBL. MHTephepenuus u nudpakius MexaHH4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTpOMAarHUTHbIE BOJIHBL. Y CIIOBUS U3JIyYE€HHS 3JEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, V B snexkrpomarHutHON BosHE. CBOICTBA 3JE€KTPOMArHUTHBIX BOJIH: OTpPa)KEHUE,
MperioMIIeHUe, NoJspuszanus, qudpakius, uarepdeperius. CKOpoCTh AEKTPOMArHUTHBIX BOJIH.

[Ikana 3meKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpyHUMIBI paguoCBsI3U U TeneBUACHN. Pagnonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIBI.

Texnuyeckne ycTpolcTBa M NPAKTUYECKOE MPUMEHEHHME: MY3BIKAJIBHBIE WHCTPYMEHTHI,

yIbTPa3BYKOBasl MarHOCTUKAa B TEXHMKE M MEAUIMHE, pajgap, paAuONpPUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neun.

Jemoncmpayuu

OO6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEYHBIX U MPOI0JIBHBIX BOJH.
Konebmromeecs Te10 Kak HCTOYHUK 3BYKa.

Habmonenue oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.



Habnronenue nnrepdepeHunu u qudpakiimi MEXaHH4eCKUX BOJH.

3BYKOBOMW PE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUTUTYIOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHHWE, NPEJOMIICHUE, MOJISIpU3aLus,
mdpaxiys, nHTepdEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsMoIMHENHOE pacnpOCTpaHEHUWE CBETa B OJHOPOAHON cpexae. Jlyu
cBera. ToueuHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHHe N300paKeHMIA B IJIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKkOHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb MPEIOMIICHUS.
[TosmHO€ BHYTpEeHHEE OoTpakeHue. [IpenenbHbIi yroia NoJIHOrO BHYTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oesoro ceera. Ler.

Cobuparonye 1 paccenBaroliye JuH3bl. ToHKas JuH3a. POKYCHOE paccTOSHUE M ONTHYECKasl cujia
TOHKOM nnH3bl. [locTpoenne n3o0pakeHuil B cOOMparoIMX U pacceuBaromMX JuH3ax. PopMysia TOHKON
JIMH3BL. YBEJIWUYeHNe, JaBaeMoe JTMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. Muatepdepenuust cBera. KorepeHTHbIE HCTOYHHMKH. YCIOBHS HaOMIOICHUS
MaKCUMyMOB M MHHHUMYMOB B HWHTEP(EPEHIIMOHHOM KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cera. [dudpakiuronHas pemérka. YcaoBue HAOMIOAEHUS TJIaBHBIX MaKCUMYMOB MpHU
MaJeHUH MOHOXPOMATHYECKOTo CBeTa Ha TU(GPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHHE: 0UKH, JIyNa, oToanmnapaT, IPOEKIIUOHHbII
anmnapat, MUKPOCKOII, TeJIECKOT, BOJOKOHHAs ONTUKA, AU(PPaKIIHMOHHAS PEUIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpssMonHEHOE pacIpOCTpaHEeHNE, OTPAKEHUE U TIpesioMyieHue cBeTa. ONTHYECKHUEe TPUOOPHI.

[TosnHO€ BHYTpEHHEe oTpakeHue. Moienb CBETOBOA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Mopenu MUKpocCKoa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiinu ceera.

Ha6mronenue qudpakiuu cBeta.

Habmonenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKLIUOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomuol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel  OpUMEHMMOCTH — KJIacCMYEeCKOW  MexaHukd. IlocTymaTel  crenuanbHOM — Teopun
OTHOCUTEJIBHOCTH: WHBAapPUAaHTHOCTb MOAYJIS CKOPOCTH CBETa B BaKyyMe€, NPUHLUI OTHOCUTEILHOCTH
DOWHIITEHHA.
OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJVIEHUE BPEMEHH U COKPALLEHHUE JUTHHBI.
OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Macchl ¢ SJHEPTHEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULBl. DHEPrUs MOKOSL.



Pa3nen 7. KBantoBasi pusznka
Tema 1. Dnemenmuvl K6AHM OGO ONMUKU
®otonbl. opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.
OtkpeiTe u wuccaenoBanue ¢orodddexra. Ombitel A. I'. CroseroBa. 3akoHsl ¢GoTodddexra.
VYpaBuenue DiiHimreiiHa s potorddexra. «Kpacnas rpanuna» Gotorddexra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.
XHWMHMYECKOE IEHCTBUE CBETA.
Texuuueckne yCTpOHCTBa M MPAKTHYECKOE NMPUMEHEHHE: (OTOIIEMEHT, (OTONATUYMK, COTHEUHAs
Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHEMIHETO (oTodhheKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -yactuil. [lnmanerapHas mojnemnb
atoma. [locrynatel bopa. M3nydyenune u nornoimeHue (OTOHOB HpU MEPEXOJie aTOMa C OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl ciekTpoB. CHEKTp ypOBHEN SHEPTUU aTOMa BOJIOPOJIA.
BonnHoBsbIe cBoMcTBa yacTull. Bosuel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.
Texnuueckue ycTpoHCTBAa M TNPAKTUYECKOE MPUMEHEHHE: CHEKTPaJbHbIN aHaau3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJIHBI JIa3epa.
HaGnronenne nuHEHYaThIX CIIEKTPOB H3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule padbomol
Halnronenue nuHeH4aToro crekTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTBI, JOKA3bIBAOIINE CIOKHOCTh CTpOeHus sanpa. OTKpbITHE PaIUOAKTUBHOCTH. OIIBITHI
Pesepdopna mo ompeneneHuio cocraBa paaunoakTHBHOro u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-
n3Iy4eHus. BausiHue paguoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeITHE TIpOTOHA M HelTpoHa. Hyknmonnas monens siapa ['eiizenbepra—Banenko. 3apsia spa.
MaccoBoe uncno sapa. M3oTonsl.
Anbda-pacniaa. ONEKTPOHHBII M TMO3UTPOHHBIM Oera-pacmaa. [‘amMmma-uznmydenue. 3aKoH
PaaOaKTUBHOIO pacraja.
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.
Anepuble peakuuu. Jlenenve u cUHTE3 SA€Ep.
Snepuslii peakrop. TepmosinepHblii cuHTe3. IIpoOneMbl M MepcrneKTUBBl SACPHON SHEPreTHUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.
OnemeHTapHble YacTULIbI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOJEHNS U PETUCTPALIUK 3IEMEHTAPHBIX YACTHII.
dyHnameHTaIbHbIE B3auMoaeicTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.

TexHuueckre ycTpoWCTBa M NMpaKTHUECKOE MPUMEHEHME: J03UMETp, Kamepa BuibcoHa, saepHbIif
peaktop, aToMHast bomba.

Jlemoncmpayuu
Cu€TYMK MOHU3HUPYIOIIUX YACTHUL.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUJIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTHUBHOCTh. McTounuk sHepruu ConHua u 3BE3N. 3BE3ABI, UX OCHOBHBIE
XapaKTepUCTHKU.  J(MarpamMmma  «CHEKTpajJbHBIM  KJIacC —  CBETUMOCTBbY».  3BE3NBI  TJIABHOU
MIOCJIEJOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] IJIABHOM IOCJIEI0BATEIbHOCTH.
Buyrpennee crpoenue 3BE311. CoOBpeMEHHbIE MPEICTaBICHUSI O MPOUCXO0XKAeHUU U 3Botonun CosHLa U
3BE3/1. DTamnbl )KU3HU 3BE3I.

Mneunsiii Ilyte — nama Tamaktuka. Ilomokenwe wu nBuxenue Connna B [Namaktuke. Tursl
rajiakTuk. PajmoranakTuky u kBa3apel. YEpHbIE ABIPHI B Spax ralakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xab0ma. PazOeranue ramaktuk. Teopus bombiioro
B3pbIBa. PeMKTOBOE H3IIydeHuMeE.

Macmrabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmionenuss HEBOOPYKEHHBIM TJIa30M C HCMOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN s
OTIpeJieNieHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nusi CeBepHOro
MOJTYILIApHS U SIPKHE 3BE3/BL.

Hab6mronenus B reneckon Jlynsl, uraner, Maeurnoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponp ¢u3nkm m acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOH, CONMAIBLHON M ATHYCCKOMN
cdepax IesTeNIbHOCTH YeJIOBEKa, POJib U MeCTO (PM3UKU U aCTPOHOMHUU B COBPEMEHHOI HaydHOU KapTHHE
MHpa, PoJib Pu3nYecKor Teopun B (GOPMUPOBAHMH MPEICTABICHUN O (PU3NIECKON KapTHHE MHPA, MECTO
¢buznyecKkoil KapTUHBI MHpa B OOILIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX IpPEACTaBICHUN O
IpHUpOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usznku 6a30Boro ypoBHs B 11 Kiacce oCyecTBIsIeTcs ¢ yUETOM COJepKaTeIbHBIX
MEXIPEIMETHBIX CBsI3el C KypcaMHl MaTeMaTUKU, OUOJIOTHH, XUMUH, reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnovle nowsamusl, CBS3aHHbIE C WU3yYEHHEM METOJIOB HAay4yHOTO IIO3HAHUS: SBIICHUE,
Hay4yHbIi (akT, Tunoresa, ¢u3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOAEHUE, HKCIEPUMEHT,
MOJENUPOBaHUE, MOJIENIb, U3MEPECHHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECcKHe (YHKIHMHU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHUH Ha OCHU
KOOpJIMHAT, CIJIOKEHHE BEKTOPOB, TMPOM3BOJHBIC JIIEMEHTAPHBIX (QYHKUWN, MPU3HAKU TOA00HS
TPEYroJbHUKOB, OIPeIeTICHHUE IIOMAIN MIOCKUX GUryp u oonéma Tel.

buonocus: »nekrpuveckue SBICHUS B KUBOW Tpupone, KoledaTeiabHble JBIKEHUS B KUBOU
MPUPO/JIE, ONITUYECKHE SIBJICHUS B KUBOU MPHUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPHUCTAJNIMYECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MBI
00pa3oBaHUs KPUCTATUIMYECKON PEMIETKH, CIEKTPATbHBIN aHAIH3.

l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3alle)KHM MarHUTHBIX pyl, (oTochéMKa 3eMHOM
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnono2cus: TMHAN 3IIEKTPOIIEPENAY, TEHEPATOP NEPEMEHHOTO TOKA, MIEKTPOABUTaTENb,
WHIYKIIMOHHAS TIeYb, pajiap, paIuonpuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-nieub, mpoeKIIMOHHBIN
amnmapart, BOJIOKOHHAas ONITHKA, COJTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenne yuebHoro mpenmera «Dusmka» Ha YpOBHE CpeqHero obimiero oOpasoBanwms (06a30BbIi
ypOBeHI)) JOJIDKHO o0ecrieuuTs AOCTHXKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIPCAMETHLIX U IMPCAMCTHBIX
00pa3oBaTeNbHBIX PE3yIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JImyHOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOTO mpenMera «Du3nkay JOJDKHBI OTpa)kaTh TOTOBHOCTD
U CIIOCOOHOCTH OOYYarOUIMXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH MO3HMIIUEH JTHMYHOCTH,
CHUCTEMOM IICHHOCTHBIX OpPUEHTAlM, TIO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo OOIecTBa, paCIIMPEHUE >KU3HEHHOTO OIbITa M OTbITa
JESTETFHOCTH B TIPOLIECCE pPEeaM3allii OCHOBHBIX HAMPABICHUH BOCIHUTATEIILHON ACSITEIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TO3WUIMK OO0yJaromerocss Kak akTUBHOTO W OTBETCTBEHHOTO
YJIEHa POCCUHCKOTO OOIIECTBa;

MPUHATHAE TPAJTUIIMOHHBIX 00IIECUYETTOBEYECKUX TYMaHUCTUUECKUX U JEMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEILHOCTh B HHTEPECax rPaXkJaHCKOTO OOIIEeCTBa, y4acTBOBATh B
caMOYIpaBJIEHUU B 00pa30BaTEIHLHON OpPTaHU3aIlNN;

yMEHHE B3aMMOJICHCTBOBATh C COIMAIBLHBIMU WHCTUTYTAMH B COOTBETCTBHUHU C MX (QYHKIUSIMH U
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXAAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCUUCKUX YYEHBIX B
ob6sacTu GU3UKHA U TEXHHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayILIEero;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUas OSCTETUKY HAyYHOTO TBOPYECTBA, MPUCYILIETO
¢buznueckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEeC K pa3nuyHbiM cepam mpodeCCHOHATBHON NeATENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
(GbU3MKON M TEXHUKOH, YMEHHE COBEpILaTh OCO3HAHHBIM BBHIOOp Oymymiel mpodeccuu U peann30BHIBATH
cOOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUN
BCEU KM3HU;

6) 3K0JIOrHYeCKOro BOCIIUTAHHUSI:

c(hOpMUPOBAHHOCTH IKOJOTHUECKOH KYIbTYPhI, OCO3HAHHE TI00abHOTO XapaKTepa dKOJIOTHIECKIX
npobiem;

MJJAHUPOBAaHUE M OCYILECTBICHHE JEWCTBUI B OKpYXalOlEed Cpele Ha OCHOBE 3HaHUs Lenei
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;



pacIIMpEeHUE OTbITA ACATCIBHOCTH YKOJIOTUIECKON HAIIPABICHHOCTH HA OCHOBE UMCIOLIMXCS 3HAHUN
no ¢usuke;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

cOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHTHUS
¢u3nveckoil HayKu;

OCO3HAHHE IIEHHOCTH HAy4yHOW JEATENbHOCTH, TOTOBHOCTh B IpOIleCCe H3YydeHUs (DUUKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICI0BATEIBCKYIO JCATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEpPCAJIbHbIE YueOHbIE e CTBUS
ba3oBble jornueckue aecTBus:

CaMOCTOSITENIHHO (DOPMYITUPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENIETISATh 1EH ACITeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX TIOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH Y IPOTUBOPEUUS B PaCCMATPUBAEMBIX (DU3NUYECKUX SBIICHUSAX;

pa3pabaThiBaTh ITUTAH pEIICHHUs] MPOOJEeMbl C Yy4€TOM aHallu3a HMMEIOIIUXCS MaTepUaIbHBIX |
HEeMaTepHaJbHbIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JIEATEIHHOCTh, OIIEHUBATh COOTBETCTBHE DPE3yJIbTATOB IIENISIM, OIICHUBAThH
PHUCKH TIOCTIEACTBUHN JCATEIHHOCTH,

KOOPJAMHHUPOBATH U BBHITIOTHATH PAOOTYy B YCIOBUAX PEATTLHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO
B3aMMOICHCTBHS,

pPa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOIEeM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIIETh HAyYHOI TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOJaMU (PU3HUECKOM HAYKU;

BJIJIETh HAaBBIKAMHM Y4eOHO-UCCIIEOBATENBCKON U MPOEKTHON NEATENIbHOCTH B 00JacTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJOB pelIeHUs 3anad (U3NYECKOTro
COJIEpKaHUs, IPUMEHEHHUIO PA3JIMYHbIX METO/I0B [TO3HAHHUS;

BJIAJICTh BUJAAMM JCATEIBHOCTH 10 IOJYYEHHIO HOBOIO 3HAHWS, €ro HHTEpIpETaluHy,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YHCIIE TPU CO3TAHUU Y4EOHBIX
MMPOEKTOB B 00J1aCTH (DU3UKH;

BBIABJISITH IIPUYUHHO-CJIEJACTBEHHBIE CBSI3M M AKTyaJM3UPOBaTh 3aJady, BBIJBUIaTh TUIOTE3y €€
peuieHus, HaxXOAWTh ApPryMEeHThbl JI1 J0Ka3aTeabCTBA CBOMX YTBEPXKACHMM, 3a/aBaThb NapameTpbl U
KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBATh IOJIYYEHHBbIE B XOJE PELICHUs 3aJauyd Pe3yJbTaTbl, KPUTHUYECKH OIICHUBATh MX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON NIEATEIBHOCTH, B TOM YHCIIE
MIpH U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, TPEAIaraTh OpUrHHAIbHbBIE TOAXOAbl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a]a4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BIIJIETh HAaBBIKAMH TONy4eHHUS WHGOpManu (PU3NYECKOTO COJEPKaHUS U3 HMCTOYHUKOB DPa3HBIX
TUTIOB, CAMOCTOSITENILHO OCYILIECTBISAThH MOUCK, aHAIN3, CUCTEMATU3AIMIO U WHTEPIPETAINIO HH(POPMAIIUN
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpMALIHH;



HCIIOJIb30BAThL CPEACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUHA B peIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX WU OpPraHU3allMOHHbIX 3ada4 C CO6JIIOI[CHI/I€M Tpe6OBaHI/II7I OpPrOHOMMKH,
TEXHUKHM O€30TMaCHOCTH, THTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX M ATUYECKHX HOPM, HOPM
nH(OPMAIMOHHOK OE30MMaCHOCTH;

CO37aBaTh TEKCTHl (DM3MUECKOTO COJEPKaHUS B Pa3NUYHBIX (opmarax ¢ yd€ToM Ha3HAYCHUS
nHGOpMAIIUY U LEIEeBOH ayIUTOPHH, BEIOUpask ONTUMAIBHYIO ((OPMY MPEICTABICHUS M BU3YaTU3aI[1H.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(MIUKTHBIX CUTYAllMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHII € y4y€TOM OOIIMX HHTEPECOB H
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATD LI€JIM COBMECTHOU J€SITEIbHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATH JIEHCTBUS 1O €€
JOCTHUKEHHIO: COCTABIIATh IUIaH JIEHCTBUM, pacpeesaTh posiu ¢ YYETOM MHEHUH YYaCTHHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHON pabOTHI;

OIICHMBATh Kaye€CTBO CBOEr0 BKJIaJa M KaXKJOTO yYaCTHHMKAa KOMaHJIbl B OOLIMH pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTb HOBBIE TIPOEKTHI, OLEHMUBAaTh UAEH C TO3UIMH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh TMO3UTHBHOE CTPATETMUYECKOE IOBEJCHHWE B PAa3IMUHBIX CHUTYalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHHe, ObITh MHULIUATUBHBIM.

PeryasiTuBHble YHHBepPCcaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIBHO OCYIIECTBIIATh MO3HABATENbHYIO AEATEILHOCTh B 001acTH (PM3UKH U aCTPOHOMUH,
BBISIBJISITH TIPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIBHO COCTABJISITh IUIAH PELICHUS! pACUETHBIX M KaueCTBEHHBIX 3a/1a4, IJIaH BHITIOJTHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;
JlaBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;
JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CHOCcOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHHUIO JPYIUIUMU B 001IacTH (U3UKH, TMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYAI[UsIM, BHOCUTh KOPPEKTHUBHI B JIESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yNIbTAaTOB IIEIISIM;
BIIJIETh HAaBBIKAMH TIO3HABATEIbHOUW pe(IeKCHH KaK OCO3HAHUS COBEPIIAeMBbIX IEHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;
MCIO0JIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PEIICHUS;
YMETb OILEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX MPU aHAIHU3E Pe3ylIbTaTOB ACITEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;
MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MpHU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B mporuecce NOCTHKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOSHHS MPOTpaMMBbI MO (U3UKE IS YPOBHS
cpeaHero o6mero o6pa3oBaHus y OOYyYarOIIUXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIA WHTEIIEKT,
Mpernoararmuil COpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh NMOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHUE, BHUJIEThH
HaIpaBJICHUS PA3BUTUS COOCTBEHHOW IMOIIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS], BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh AN TUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHUSM H MPOSBIATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEM MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIICHME K JOCTMIKEHHUIO LEIM U YCIEXy, ONTUMHU3M,
MHHUIMATUBHOCTb, YMEHHUE JCHMCTBOBATh NUCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHUE APYrUX, YUUTHIBATh
€ro IpH OCYILECTBIECHUH OOIIEHUS, CHOCOOHOCTh K COUYYBCTBUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BBICTpAaUBATh OTHOIICHUS C JPYTMMHM JIIOJIbMHU,
3a00TUTHCSI, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 10 kijiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)xaTh
C(OPMHUPOBAHHOCTD y O0OYUAFOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA MPHMEpaxX POJb U MECTO (U3MKH B (POPMHPOBAHUM COBPEMEHHON HAYyJIHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTHHA, B IPAKTHUECKOH JIeATEILHOCTH JIFO/ICH;

VUUTHIBATh TPAHWIBI TPUMEHEHHUS W3YYCHHBIX (DHU3MYECKHX MOJeNIel: MaTepuajabHas TOYKa,
WHEpIMaIbHAsT CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENO, MICAIBHBIA Tra3, MOJEIN CTPOCHHUS Ta30B,
KUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN AIEKTPUUECKHM 3apsi/i IpU pelieHnd GU3HUECKUX 3a/1a4;

pacro3HaBaTh (PU3UYECKUE SBJICHHS (TMPOIECCHI) U OOBSICHATHh MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHMSI BEIIEeCTBA M DJEKTPOJMHAMHUKU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE MABH)KEHHE, CBOOOJHOE MaJeHHE TeJ, JABMKEHHE IO OKPY)KHOCTH,
uHepuusi, B3aumoaencTeue Ten, auddys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHHE >KUIKOCTEH M TBEPABIX
TeN, W3MEHEeHHe OoO0bEéMa TeN mNpu HarpeBaHuu (OXJIaXICHHWH), TEIUIOBOE paBHOBECHE, HCIIapEHUE,
KOHJICHCAllMs, TUIABJICHUE, KPUCTaUIM3alMs, KUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHHE JaBJICHHS rasa
IIPU €ro HarpeBaHUU B 3aKPHITOM COCYIE, CBSA3b MEXIY IapaMeTpaMH COCTOSHUS ra3a B H30Mpolleccax,
AIIEKTPU3ALIUA TN, B3aUMOJICHCTBHE 3apsIOB;

OMKCHIBAaTh MEXAHHUYECKOE JIBI)KEHUE, HCIOJb3ys (U3UUECKHe BEIMYMHBI: KOOpPJAMHATA, IYTh,
NepeMeleHue, CKOpPOCTh, YCKOpEHHE, Macca Tela, CHJla, HMITYJIbC Tejla, KUHeTHYecKas SHeprus,
MOTEHIIMATbHAS DHEPrusi, MeXaHu4eckas padoTa, MEXaHM4YeCKas MOIIHOCTh; MPH OMHUCAHWUU MPABHIBHO
TPakTOBaTh (PU3MYECKUI CMBICT HCHONB3YEMbIX BEIMYMH, MX OOO3HAYEHUS W €IWHUIBI, HAXOJUTh
(bopMyIibl, CBSI3BIBAIOIINE JaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMU,

OTHCHIBATh M3YUEHHBIC TEIJIOBHIE CBOMCTBA TEJ U TEIUIOBHIC SIBJICHMSI, HMCIONB3ys (PU3NUECKHe
BEITMYMHBI: JaBJICHUE Ta3a, TeMIeparypa, CpelHss KUHETHYecKas SHEpPrus XaoTUYECKOTO JIBIKEHUS
MOJIEKYJ, CPEeTHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI SHEprus, pabora
ra3a, ko3(h(UIHUEHT MOJE3HOTO NEHCTBHUS TEMJIOBOTO ABUTATENS; MPU OMUCAHUH MPABUILHO TPAKTOBAThH
(bu3nuecKuit CMBICT HUCMHOJB3YEMbIX BEINWYHH, MX OOO3HAUYEHHUS W EIUHHIIBI, HAXOJIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUUHY C APYTUMHU BEJIMUYUHAM;

OTIMCHIBATh M3YUYCHHBIE DIIEKTPHUECKHE CBOMCTBA BEUIECTBA U DIEKTPUUECKUE SBIECHUS (ITPOIECCHI),
UCTOJIb3YS (PU3UYECKUE BEIMYUHBL SIEKTPUUYECKUI 3apsijl, dNMEKTPHUECKOoe MOJe, HANPsHKEHHOCTD MO,
MOTEHIIMA, Pa3HOCTh TNOTEHIIMAJOB;, MPU OMHUCAHWU TMPABHIBHO TPaKTOBaTh (DU3HUECKUN CMBICI
WCIOJIb3YeMBIX BEJIMYUH, UX O0O3HAUEHUS M EIUHUIIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYIO BEIUYUHY C IPYTUMHU BEIMYMHAMM;



aHATM3UPOBATh (PU3NYECKHUE MPOLECCH M SBJICHUS, UCTONb3YS (pU3MUYecKre 3aKOHbI U MPHUHLUIIBL:
3aKk0oH BcemupHoro tsarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOM DHEPIUH,
3aKOH COXPAHEHHUS HMITyJbCa, MPUHIUI CYNEPIO3ULUN CHJI, NPUHIUI PABHONPABUS HHEPLUATbHBIX
CUCTEM OTCU€Ta, MOJIEKYJIIPHO-KUHETHUUECKYI0 TEOPHIO0 CTPOEHHUsSI BELIECTBA, I'a30BbIE 3aKOHbI, CBS3b
CpeaHel KMHETHYECKOH 3HEPruu TEIJIOBOTO ABIDKEHHS MOJIEKYN ¢ aOCONIOTHON TeMIepaTypoid, MepBbIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS IEKTPUYECKOTO 3apsia, 3akoH KyioHa, mpu 3TOM pa3nudarb
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKCHHE M YCIOBUS (TPaHUIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPUHIUIBI JEHCTBUS MAalIMH, TPUOOPOB M TEXHHUUYECKUX YCTPOICTB;
pa3ianyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITMIOJTHATh  OKCIEPUMEHTHI 110  HCCIICAOBAaHUIO (U3WYECKHX SBICHHA M  TPOLECCOB C
HCIOJIb30BAHMEM TMPSAMBIX M KOCBEHHBIX WM3MEpPEHHUM, MpH 3ToM (opMmylupoBaTh Hpobdiemy/3anauy |
TUIOTE3Yy y4eOHOIo 3KCIepUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYAOBAHUS, MPOBOIUTH
OTBIT U (POPMYITUPOBATH BHIBOIBL;

OCYILIECTBIISATh NIpPSMble W KOCBEHHbIE H3MEPEHMsS (PU3NYECKHX BEIMYMH, NPU 3TOM BBIOMpATh
ONTUMAJIBHBIA CHOCOO HW3MEpPEeHUsT U HCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKH IOTIPEHIHOCTEN
U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIy (QHU3NYECKUMHU BEIUYMHAMU C HCIOJIB30BAHUEM MPSMBIX
U3MEpEeHuH, MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YJIbTAThl MOJYYEHHOI 3aBUCUMOCTH
(bu3NyecKuX BETMYMH B BUJI€ TaOIUI U rpa(UKOB, AeNaTh BBIBOJIBI [0 pe3yJabTaTaM HCCIEI0BAHMUS;

coOnrofaTh mpaBuiia O€30MacHOTO TpyJda IMpH IMPOBEIECHUU HCCIEIOBAaHUI B paMKax ydeGHOro
OKCIEPUMEHTa, y4EOHO-UCCIEOBATENIbCKOM M MPOEKTHOW  JESITeNbHOCTH C  HCHOJB30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 00OPYI0OBAHHS;

pemaTh pacu€THbIE 331a41 C SBHO 3aJJaHHON (PM3UUECKON MOJIENbIO, UCTIONb3Ys (PU3NYECKHE 3aKOHBI
Y IPUHLMIBI, HA OCHOBE aHaJIU3a yCJIOBUS 33aJau BbIOMpPaTh (PU3HUECKYIO0 MOJIENb, BBIACIATH (pu3ndeckue
BEIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE s €€ pelleHUs], IPOBOJUTh PACYETHI U OLEHUBATH PEAIbHOCTh
MOJIy4EHHOTO 3HaueHUsI (PU3NUECKON BEINUMHBL,

pelmars Ka4eCTBCHHbIE  3alayd:  BBICTPAMBATH  JIOTUYECKHM  HENPOTHBOPEUYUBYIO  LEMOYKY
paccyXJeHUi ¢ ONOPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS,;

UCIOJb30BaTh NPHU pEIIeHUH Y4eOHBIX 3a/lad COBPEMEHHblE MH(POPMALMOHHBIE TEXHOJOIMM IS
IIOMCKA, CTPYKTYpHUPOBAHMs, HMHTEPNPETALUMU W IPEACTaBICHUS Y4eOHOH M HAy4HO-HOIYJISPHOM
uHGOpMAlUY, MOJYYEHHOM U3 pa3IMYHbIX HCTOYHMKOB, KPUTMUYECKH aHAJIU3UPOBATh I0JIy4aeMYIO
nHpopMaInIo;

IPUBOANUTH IPUMEPHl BKJIAZAA POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHMUA IO (U3UKE B IOBCEIHEBHOW KHU3HM JUIsl OOecredeHus
0€30I1aCHOCTH MpHU OOpALEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOWCTBAMHU, JJIsl COXpAaHEHHUS 370POBbs
U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYXKaIoLIel cpene;

paloTaTh B IpyIIeE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIbHBIX POJIEH, MIIaHUPOBATh pabOTy IPYIIIIBL,
palMoHaNBHO pacIpesesiaTh 00S3aHHOCTH M IJIaHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsX,
aJIeKBaTHO OIIEHMWBATh BKJIAJ] K&KJOr0 U3 YYaCTHUKOB I'PYIIIBI B pELICHHE pacCMaTpUBaeMOM MPOOIIEMBI.

K koHmy oOy4yenus B 11 kiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpa)kaTb
Cc(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MpPHUMEpPax pojb U MECTO (U3UKU B (POPMUPOBAHMM COBPEMEHHOW Hay4HOM
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOMN TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKON IE€ATENBHOCTH JIIOJEH,
LEJIOCTHOCTb U €IMHCTBO (PM3MUYECKON KapTUHBI MHUPA;



YUUTHIBATh T'PAHUIBI MPUMEHEHHUS H3YyYCHHBIX (DU3MYECKHX MOJENEW: TOYCUHBIH AIIEKTPHUUYESCKHMA
3apsij, Jyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sZCpHA MOJETh aToMa, HyKJIOHHAst MOJEIh aTOMHOTO spa
NIpU peleHnr PU3NIECKUX 3a1a4;

pacrio3HaBaTh (uznyeckwe SBICHUSA (MPOLECCHI) W OOBACHATH HX HA OCHOBE 3aKOHOB
SNIEKTPOJMHAMUKA M KBAaHTOBOW (DM3UKU: DJIEKTPUYECKass TMPOBOJMMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE ACWCTBUS TOKA, B3aMMOJCHCTBHE MAarHMUTOB, AJIEKTPOMAarHUTHAs WHITYKIIHS,
JeWCTBUE MAarHUTHOTO TIOJIS HA MIPOBOJAHUK C TOKOM U JIBHKYILIUHCS 3apsl, JICKTPOMAarHUTHBIE KOJIeOaHUs
¥ BOJIHBL, MPSIMOJIMHEHHOE pAacHpOCTpaHEHHE CBETa, OTPAKEHHUE, TMpeloMIICHHe, WHTEepPEepeHIIHs,
madpaknus W TOJApU3AlUs CBETa, IUCIepcHs cBera, (oTrodnekrpuueckuil 3pdext (PpoTodrddexr),
CBETOBOEC JaBJCHHE, BO3HMKHOBEHHE JIMHEHYAaTOrO CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHas W
HCKYCCTBEHHAS PaIMOAKTUBHOCTB;

ONMCBHIBATH W3yYCHHBIE CBOMCTBAa BemlecTBa  (DJIEKTPUYECKHWE, MArHUTHBIC, OITHYECKHE,
AIIEKTPUUYECKYIO TIPOBOJIUMOCTD PA3IMYHBIX CPE) M DJEKTPOMATHUTHBIC SIBICHUS (IIPOIIECCHI), UCIIOIB3YS
¢bu3nvecKne BETMUMHBI: JICKTPUUECKUH 3apsijl, CHJIa TOKA, DIIEKTPUYECKOE HANpPSHKEHHE, JIIEKTPUIECKOE
COTIPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AIIEKTPOIBIDKYIIAs CHIa, paboTa TOKA, WHAYKIHS MarHUTHOTO
noJisi, cuiia Ammepa, cwia JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTHs AJIEKTPUYECKOTO W MarHUTHOTO
1oJiel, MepHoJ M YacToTa KoleOaHWi B KojieOaTelnbHOM KOHTYpE, 3aps] M CHia TOKa B IpoIecce
TapMOHUYECKHX 3JICKTPOMATHUTHBIX KOJICOaHWH, (OKYCHOE PACCTOSIHUE W ONTHYECKas CWJIa JIMH3BI, TIPU
ONMCAaHWH TPABWIBHO TPAKTOBATh (U3WYECKUH CMBICT HCIOJIB3YEMBIX BEJIHYWH, WX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (DOPMYITBI, CBSI3BIBAIONINE TAHHYIO (DU3MUYECKYIO BEIHYHHY C JPYTUMH BeITHINHAMH,

ONHMCHIBATh W3yYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOIIECCHI, HCIOJB3YS (PU3NYECKUE BEIUYHHBIL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, UITMHA BOJIHBI M YacTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, TIEPUOT
MI0JIypacIaja, SHEPIUs CBA3M aTOMHBIX sJiep, IPU ONUCAHUM IMPABUIBHO TPAKTOBATH (GU3NYECKUN CMBICI
UCIOJb3yeMbIX BEIMYMH, UX OOO3HAYCHMS W EIUHMIBI, YKa3bIBaThb (DOPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTMMHU BEIMUYUHAMH, BBIYUCIIATH 3HaYeHNE (PU3NUYECKON BETHUUHBI;

aHATM3UPOBaTh (PU3NYECKHUE MPOLECCH U SIBJIEHUS, UCNONb3Ys (PU3NYECKHE 3aKOHBI U IPUHIIMIIBL:
3akoH OMa, 3aKOHBI MOCJIENOBATEIBHOIO M NApaJIEIbHOIO COEAMHEHHs MPOBOJHUKOB, 3aKOH JIXKOyisi—
JleHna, 3aKOH 3JEKTPOMarHUTHOW MHIYKLUH, 3aKOH NMPSMOJIMHENHOIO PacHpOCTPAHEHHs CBETA, 3aKOHbI
OTPaXEHMsI CBETa, 3aKOHbI IPEJIOMJIEHHUS CBeTa, ypaBHeHue OMWHITeHHa a1 (orodddexra, 3akoH
COXpAHEHUsl HHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHMs IEKTPUUECKOro 3apsija, 3aKOH
COXpaHEHMs MacCOBOIO 4HCia, NOCTYyNaThl bopa, 3aK0H pagMOaKTUBHOIO paclaja, MpU 3TOM Pa3InydaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE WM YCIOBHUS (IpaHMIbI, 00JacTH)
IIPUMEHUMOCTH;

OINpeNeNATh HalpaBIeHUE BEKTOPAa MHAYKIMHM MAarHUTHOTO IIOJIi TPOBOJHHMKA C TOKOM, CHIIBI
Awmmnepa u cuibl JlopeHua;

CTPOMTH U OIMCHIBATh H300pa’keHHe, CO3/1aBaeMoe IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh  OKCHEPUMEHTbl 10 HCCIECAOBAHUIO (U3WYECKUX SBJICHUH U IPOLECCOB ¢
UCIOJb30BAHUEM NPSAMBIX M KOCBEHHBIX HM3MEpEHHUil: mpu 3ToM (GOpMyIUpOBaTh Mpodiemy/3afady U
TUIOTE3y y4yeOHOro 3KCIEPUMEHTa, COOUpaTh YCTaHOBKY W3 MPEATIOKEHHOTO 000pYAOBaHUS, MPOBOAUTH
OMBIT U (OPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIIATh MNpsIMbIE M KOCBEHHbIE M3MEpEeHMs (U3NYECKUX BEJIMYMH, NMPU 3TOM BBIOMpAThH
ONTUMAJIbHBIA CIMOCOO0 HW3MEpPEHHs M UCHOJb30BAaTh M3BECTHBIE METOAbI OIEHKH MOrPEHIHOCTEH
U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUI: TIPU 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YIbTATHI MOJyYCHHON 3aBUCUMOCTH (PU3NYECKUX BEMYHUH B
BUJIe TaOIUIl U TpaHKOB, AeTIaTh BBIBOJBI 10 pe3ybTaTaM UCCIEI0BaHMS;



coOmoarh mpaBwiIa 0€30MacHOTO TPyAa NPU MPOBEACHUU HCCIEAOBAHMM B paMKax y4eOHOTO
OKCIIEPUMEHTa, Y4eOHO-UCCIEeNOBAaTEIbCKOW M  MPOEKTHOW  JEATENPHOCTH C  HCIIOJIb30BaHHEM
M3MEPHUTENIBHBIX YCTPOMCTB U J1a00PaTOPHOTO 00OPYIOBAHUS;

pemaTh pacu€THbIC 3a/1a49M C SIBHO 33IaHHOM (PU3UYECKON MOJIEIBIO, UCTIONB3YS (PU3NICCKUE 3aKOHBI
Y IPUHIMIGL, HA OCHOBE aHaJIM3a YCIOBUS 33Jja4d BBIOMPATh (PU3UUECKYIO MOJIEIIb, BBIACIATH (PU3UUECKUE
BEIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE sl €€ pelIeHus, MPOBOJUTH Pacu€Thl U OLIEHUBATh PEATbHOCTH
MIOJIyYEHHOTO 3HAYEeHUsI (PU3NUECKON BEIUUNHBL,

pelmatb KayeCTBEHHbIE 3a/ayM: BBICTPAUBATh  JIOTUYECKHM  HENPOTHBOPEUYUBYIO  LIEMOYKY
pacCy>KJIeHUM ¢ OMOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SBIICHNUS,

WCIOJBb30BaTh TPU peIIeHUH y4eOHBIX 3a/ad COBPEMEHHbIE WH(POPMAIMOHHBIC TEXHOJOTHH IS
MOWCKA, CTPYKTYPHUPOBAHMs, HMHTEPIPETALMU W TPEACTABICHUS YU4eOHOH H HAYYHO-TIOMYJISPHOM
nH(poOpMalMY, TOJYYEHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh IOJYy4aeMYyIO
nH(pOpMaLHIO;

OOBSCHATH MPUHIIUIBI IEUCTBUSI MAIIMH, TPUOOPOB U TEXHHUYECKUX YCTPOWCTB, Pa3INvaTh yCIOBUS
nx 0€301acHOTr0 MCIOJIb30BaHNUs B IOBCETHEBHOM KU3HH;

MPUBOJUTH TIPUMEPHI BKJIAJa POCCUMCKUX M 3apyOSKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIO0JIb30BAaTh TEOPETUYECKHE 3HAaHUA MO (PU3MKE B TOBCEIHEBHOM KHU3HU JUid OOecreueHus
0€30MacHOCTH U OOpAIEHUH ¢ IPUOOPaAMH U TEXHUYECKUMHU YCTPONCTBAMHU, JUIsl COXpPAHEHUS 370POBbs
1 COOJTIOIEHUS HOPM SKOJIOTMYECKOTO MOBEICHHS B OKpYXKaIOLEeH Cpene;

paboTaTh B IPYIIE C BBHIMOJHEHUEM PA3IMYHbIX COLMATIBHBIX POJIeH, MIIaHUPOBaTh PabOTy IPYIIIbL,
palMoOHaIbHO pacHpeneNaTh 005 3aHHOCTU U IUIAHUPOBATh NIEATENBHOCTh B HECTaHAAPTHBIX CHUTYyalMsX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJA0r0 U3 YYACTHUKOB TPYIIIbI B PEIICHUE paccCMaTpUBAaeMOl MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/JbI HAYYHOI'O TIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2 2
W3WKa ¥ METOJII HAYIHOTO TTO3HAHHS 0 https://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > 1 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.eds00.ru/TfA1bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 0 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1 0
OCHOBBI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuoreka [IOK
' ®da30BbIE MTEPEXOIBI https://m.edsoo0.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOIMHAMUKA
bubmmoreka [{OK
4.1 1
UeKTpoCTaTH 0 0 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN AIIEeKTpUYECKU TOK. TOKH B bubnuorexa [JOK
4.2 12 1
Pa3ITUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[MPOTPAMME
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11 KJIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 15 1 2
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15 1 2
Pazjnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 JIeKTPOMarHiuTHbBIE 10 0 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIE 14 1 5 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 8 1 2
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 32 2 5
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHOW TEOpUU 3 0 0 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 3 0 0
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 10 1 1 bubmorexa LIOK

https://m.edsoo.ru/7f41c97¢c
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4.2 CrpoeHue aToMa 1 aTOMHOTO s1pa

17

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

27

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 10 531[6):7/?7:6;1(])_}3’5/7 £41097¢
Wroro mo pazueny 10
Paznen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Oo6o0maroree MOBTOPEHNE 12 lf?tif:j;:r:;%ii(.)rﬁ/? £41c97¢
Hroro mo pazgeny 12
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. mo penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

» ®usmka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nmox penakiueit
[TapdentneBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»
METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

1 http://nsportal.ru - conmansHast ceTb paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3 http://festival.1september.ru/articles/ - dbectuBap megaroruyeckux uaei
«OTKpBITBIN YPOK».

4 http://www.fizika.ru/ - caiit st yauresnei GU3NKH U UX YIEHUKOB.

5 http://www.physics.ru/ - maTepuaisi o Gusuke.

6 www . ege .edu.ru - uadopmanmonHsii mopran EI'D.

7 http :// school - collection . edu . ru/ - equnas xosekiws [{OPoB



