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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHS Ha YpOBHE CPEIHErO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBanusl yuyeoHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEATU3alMN MEXKIPEIMETHBIX CBA3EH (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e colepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX MNPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3ydaeMbIX XHUMHEH, OUOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJIa/a B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTHHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 1151 ypOBHS CpeIHET0 00ITIero 00pa30BaHUs MOJOKEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpeamnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKM U TEXHOJOTHM, a Takxke 00CyXIeHus
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKON TEOpUH, pojid PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, IPAHULIAX IPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (UM3UKU pealn3yeTcs IMPEeKIe
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
Ji1s 6a30BOro ypoBHS Kypca (PU3UKU — 3TO UCIOIb30BAaHUE CUCTEMBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIWHEHBI B OOIIMIA CHUCOK YUYEHHYECKHX MPAKTUYECKUX padoT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOOecrneurnBaeTcsl OBJAJEHUE OOYYaloIUMHUCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEAOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIBITOB 110 MPOBEPKE MPEII0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM 111 pacUETHBIX 3a]1a4 IPUOPUTETOM SIBIISIFOTCS 33J1a4M C SIBHO 3a/IaHHOMU
bu3nueckoil MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouleu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
o0ecrniedyeHn0 yueOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpYyJOBaHUE [Jis BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B MporpaMMe 1o (U3MKE KIIIOYEBBIX JEMOHCTpAlUi st
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMILUIEKTOB U OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE NPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (POpMHpPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
(Gu3nYeCKUX 3HAHUM U HAyYHBIX J10Ka3aTeIbCTB;

o (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOIMNX 3a71ad B

npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CPEAHETO 0011ero 00pa3oBaHus:

e MpuoOpeTeHNe CUCTEMbI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHUsI (PU3MYECKUX SBJICHMH B TMPUPOJAE U I MPUHATHUSA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peHIeHHs pa3iuYHbIX 3a7ad C SBHO 3aJaHHON
busznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 3aa4u;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HMHTEpIIpETalud HH(pOpMaIliH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 134 yvaca: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
KJ1acce — 66 JacoB (2 yaca B HEJIEINIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
poBeNeHUsT J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka O mnpupone. Hayunbie MeTOnBl NMO3HAHMUS OKPYKAOLIETO
Mupa. Ponb 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (pU3MYECKUX SBJICHUU W TpoueccoB. HaydHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYHKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka
Mexannyeckoe aBmkeHHe. OTHOCHUTEIBHOCTh MEXAaHWYECKOIr'Oo JBMIKEHUS.
Cuctema otrcu€ra. Tpaekropus.



[lepemenieHue, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEpPEMENICHUs
MAaTEPUAJIbHON TOYKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH MO0 OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M MPAKTAYECKOE IMPUMEHEHHE: CIIHUIOMETD,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEIAYU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOTHOTO MaieHUsI.

Hanpagiienne cKopoCcTH Ipu ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHKEHHUS C LIEJIBIO OINPEIEIICHUST MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUJCHHBIMU TEJIOM 34
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuenne nBuxKeHUs Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipununun  otHocutenbHOCTH  ['anunes.  IlepBeid  3akoH  HproToHA.
NHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuniun cynepno3unuu cuil. Bropoi 3akon HetoTona aiist
MaTepuaabHOU TOUKU. Tperuit 3akoH HproTOHA 1151 MaTepUaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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



Tpenue. Buabl TpeHust (okosi, CkoibxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cua TpeHus: CKOJIbKEHUS U criia TpeHus mokos. KosddumumenT tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHoE U BpaliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOTO TENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoi 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tesna. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3rHOBOM 00paslie, OT UX JepopMaiu.

HccnenoBanre yclIOBHI paBHOBECHS TBEPIAOTO TeNa, HMEIOLIETO0 OCh
BpAaIlCHUS.

Tema 3. 3akonbl COXpaHEHUA 8 MEXAHUKE

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[ToreHnmanbHas DHEPrUsl. [ToreHumanbpHas DHEPrus YIIPYTO
nehopMupoBaHHON NPy KUHBL. [ToTeHITMaNbHAS SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3eMJIH.

[loTeHunanbHble W HENMOTEHIHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C ©3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuueckue yCcTpoMCTBAa M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KONED,
IIPYKMHHBIM UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBMKECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B 0OPATHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOTHl CHUJIbI C UBMEHEHHEM MEXaHWYECKOW 3HEPruu
T€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMMOJICUCTBUS YacTULl BELIECTBA. MOJENM CTPOCHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ naMmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUAEabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpelHEe KMHETUYECKOM SHEpPruM TEIUIOBOrO JBM)XKEHHs vactul raza. [llkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHUYecKue YCTPOMCTBA M NPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJIEUCTBUSI.

Monenb, niutocTpupyromias Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.



OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSIHHUS HACAIbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl u padbora. BHyTpeHHss
HEpPrus  OJAHOATOMHOTO  HMJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeNIbHAS TEIIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPENAYE.

[Tonsitue 006 ammabatHomM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpuMeHeHue TEepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omponeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocCTh POo1IeCCOB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  ACUCTBHS — TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBaHus SHEpPruM B TEIIOBbIX MaimnHax. KodpuIMEeHT Mose3Horo
nerictBusl TemoBod mamuHbl. [{ukn KapHo u ero kod3phuuMeHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3meHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOAEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPruM (TEMIIepaTypbl) Tela IpH TeIUIonepeiaye.

OnpIT 0 a1MabaTHOMY paCIIMPEHUIO BO3/AyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue yaeapHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONUS CBONCTB
kpuctamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. IlnaBinenue u
KpUCTajuIM3anus. Y AelibHasl TerioTa miasiieHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHU4ecKue yCTpOMCTBA M IPAKTHUYECKOE IPHMEHEHHE: THIPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYYEHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMAaTEpPUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMOoHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Pasznea 4. JiaekTpoanHamMuka

Tema 1. dnexmpocmamuxa

DNeKTpu3anus Tey. DICKTPUUECKU 3apsia. J[Ba BU1a 3IEKTPUUIECKUX 3aPsII0B.
[IpoBOIHUKM,  HUAJIEKTPUKA W TOJIYNPOBOAHUKU. 3aKOH  COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKU 3apsi.
Onektpuueckoe mnojne. Hanpsok€HHOCTh — 3nekTpuueckoro mojs.  [IpuHiun
CYyNEPIO3ULIUN BJICKTPUUECKUX MOoJiel. JIMHMM Hanps>KEHHOCTH BJIEKTPUUYECKOTO
OJISL.

Pabota cun anekTpocrarudeckoro mosjs. [loreniman. PasHOCTh MOTEHITHAIOB.
[IpOBOIHUKM W AUDAIEKTPUKH B JJIEKTPOCTATUUECKOM Ioje. Jludmektpuueckas
MPOHULIAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHndeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAS 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.



3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAAH
IIJJACTHH, PACCTOSHUAS MEXAY HUMH U AUIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DIJIEKTPUYECKOE COMPOTUBIICHUE. YEIBHOE CONPOTUBICHHUE BEIIECTBA.
[locnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oamekTpmueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEKTPOABIKYLIash CUla W BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpUu4YecKoi nenu. KopoTkoe 3aMbIKaHUE.

OJIEKTpOHHAss  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnexTpudyecknid TOK B ra3ax. (CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHuyeckue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOJTYIPOBOIHUKOBBIHN 1101, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIIPOTMBIICHHS LWIMHAPUYECKUX HPOBOJHHUKOB OT JJIMHBI,
IUJIOILIA/IN TIONIEPEYHOI0 CEUYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe OIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUAKYINEH CHUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢pusznku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runepOoia, UxX rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUIBI TEILIONEpPEIauH, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, KUJIKOCTEH U Ta30B,
AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTHUYECKAS  JAMCCOLMANA,
rajibBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOMAIIUIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYTHE), JBUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHUs] COBPEMEHHBIX MaTEpHaioOB, B TOM YHCJIE HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIIbHbBIC pUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA
ITocTossHHBIe MaruuThl. B3anMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosne. Bekrop marautHOM nHAYyKIMU. [[puHIMN Cyneprno3uu MarHUTHBIX TOJIEH.



Jluann MarHuTHOM WMHAyKIMW. KapTWHa JMHWUKA MAarHATHOW WHIYKLUUHU I10JIS
MMOCTOSIHHBIX MAarHUTOB.

MarautHOE TION€ TPOBOJHHMKA € TOKOM. KapTuHa IWMHUN WHIYKUIWAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoaeicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuia Jlopenua, €€ MOIyJib ¥ HalpaBlIeHUE. J[BUKEHNE 3apsyKEHHON YaCTUIbI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBneHne 3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIYKIMU. 3aKOH 3JIEKTPOMarHUTHOU
nHayKuuu Papanest.

BuxpeBoe »IEKTpUYECKOE TOJIe. ODJNEKTPOABIKYIIAs CUjla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL], UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumopencTBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHIYKLWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHblE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuox, wactora, ammumryaa u (aza koideOaHU.
[IpyXVHHBIN MasTHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIE KOJCOAHWS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aryxaroumx KojieOaHUsX. BbIHYKEHHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BoiHy)A€HHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemenHblii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHHUS.

Tpancpopmarop. [IponsBoacTBo, nepeaadya U NOTPEOICHUE IEKTPUUECKON
HHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuyeckue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMbI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MasITHUK).

HabGmronenue 3aryxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuunorpaMmsl (3aBUCHMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCHEeNOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTYyIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MaJbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanrie mepeMEeHHOT0 TOKa B LIEMU U3 TTOCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 6OJIHbL



MexaHuueckue BOJIHBI, ycioBus pacnpoctpaHeHus. Ilepumoa. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE BOJIHBI.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus: M NpeIoMICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u audppakiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KoJeOaHU.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHUE,
noJisipu3ays, 1uppaxkuus, THTEpPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. TouedHbIi HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBEeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJHOIO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

Cobwuparomniye 1 paccerBaroliye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHe
U OTTHYECKas cuiia TOHKOW JuH3bI. [locTpoenne n3o0pakeHuil B COOUpAIOMIUX U
pacceuBaromux JnH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBass ontuka. WuTepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBuss HaOMONEHUST MAaKCUMyMOB M MHHHUMYMOB B HWHTEphEpPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspusanus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[Toy4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cexkTpa ¢ MOMONIbIO JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipusanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

[ paHuIBl IPUMEHNMOCTH KJIACCHUECKOM MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmoeoit ONMUKU



®otonsl. opmyna [lnanka cBs3u s3HEpruu GOTOHA C €r0 YACTOTONU. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
crekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitis. KopiycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyeckne yCTpOHMCTBA M TPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HabGnrogenue 1MHEeHYaToro CnexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoakTuBHOCTU. OnibITH Pezepdopa o onpeeneHuto coctaBa paiiOaKTUBHOTO
manydenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziaydeHus.  BrausHue
PaAMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.



Anbda-pacniaz. ONEKTPOHHBIM M TO3UTPOHHBIA OeTa-pacman. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoGiaeMbl U TEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHbIe B3aUMOAeHCTBYS. EAMHCTBO (M3HYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, KaMepa
Bunbcona, siaepHslif peakTop, arTomMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mctounuwk sHeprur CoJiHIIA W 3BE3.
3BE3ABI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIENOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66sa. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOpYXEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH TSI OTIPEICTICHHS TIOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns1 CEeBEPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOpeHne

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHON M ATHUECKOM cpepax AesITeNIbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW Hay4YHON KapTHUHE MUPA, poJib (PU3NUECKON TEOpUH B
(opMUpPOBAaHMH MPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (PU3UUYECKOM
KapTHHBL MHUpa B O0IIeM pSAy COBPEMEHHBIX  €CTECTBEHHO-HAyYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COIEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIEHHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl U MX MPOEKIHH HAa OCU KOOPAHMHAT, CII0OKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApPHBIX (QYHKIUI, NPU3HAKKM NOJ00US TPEYroJbHUKOB,
OIpeieNICHUE MIIOLAAN IIIOCKUX (GUryp u 00béMa Tell.

buonoeus: »nektpuueckue SBICHUS B JKUBOW MpuUpoJe, KoseOaTeabHbIe
JBW)KCHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOU MPUPOJE, NEUCTBUE
paauanuu Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KDUCTAIIINYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHMs KPUCTANIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAIIN3.

l'eocpagpusa: marHuTHbBIE TONIOCA 3€MJIM, 3aJIe)KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusi: JIMHAWA 3JEKTPOIIEpeady, TEHEpaTop NEPEMEHHOro0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJuONPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3alldii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUUCKON IpakTIaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IUIAaHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUN B OKpPYKAIOIICH cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO ~ (OPMYJIIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1eNIM JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JIOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH ¥ TPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTePUAIBLHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
Bba3oBble uccienoBareibCcKue 1eiCTBUSL:
BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHAMHU M METOJIAMH
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU y4€OHO-HCCIEA0BATEIHCKON U MPOEKTHON AESITENbHOCTH
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (PU3HUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH IMOJIy4€HUs MHGPOpMAIUMU (PU3NYECKOTO COACPIKAHMS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M  KOMMYHHUKAllMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJII0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W ATHYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEpX aHUs B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBIIATH OOIICHHE HA YpOKaxX (PH3UKH U BO BHE-YPOUHOM JACATEITLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHM C y4€TOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid ¢ y4€TOM MHEHWH YyYaCTHUKOB, OOCYXJAaTh pPe3ybTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IHMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATENLHONW  pedJeKcud KaK  OCO3HAHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEpIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE SMOIIMOHATIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro IMpPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTHH, B TPAKTUYECKOMN JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NUecKux 3aj1ay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJHOE TAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIM3alus, KHUIEHUE, BIAKHOCTb
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UYECKUE BEINYUHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICIT HCIOJB3YEeMbIX BEJIMYMH, WX OO0OO3HAYCHUS U €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrus XaOTUUYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONIB3YS (PU3UYECKUE
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MNPUHLNIN CYNEPHO3ULIUA CHJI, MPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsifa, 3akoH KylioHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUs, IPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUN, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Ta0IHI U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTrO OHKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3NMUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTHUBOPECUNBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HMHGOPMALMK, TMOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOILIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TpYyIIle C BHIIOJHCHHEM pPa3UYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yJIbTaThl HA 6230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTH JIOJEH, IIEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPEUIeHUU (PU3HMUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJAa, €CTECTBEHHAass W HCKYCCTBEHHAas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3NIMYHBIX  Cpel) |

AIIGKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIHUS MAarHUTHOrO TMOJisA, cwia Ammepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU OMHUCAHUM MPABUIBHO TPAKTOBATh (PU3HUYECKHI
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

ONMCHIBATh H3YUYECHHBIC KBAHTOBBIC SBIICHUS H MPOLECCHI, HCIOJIb3Ys
bu3nYecKrue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHHUS] DHEPruH, 3aKOH COXPAHECHHsSI MUMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENATh HAMPABJICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IbI;

OCYHIIECTBIISThH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYMH, MIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIYYEeHHOW 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BUAE TaOMUL U TpaduKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACISITh (PU3MUECKHE BEIMYUHBI U (HOPMYJIBI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM HA HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM SKOJIOTUYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK

®da30Bble IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Kounrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Bubmiorexa IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 E;IESHZI;T:(;?)&OU% £41007¢
Hroro no paszneny 4
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«ITpocsenienue»
» ®usuka, 10 kimace/ Maxumes I'.4., byxosues b.b., Corckuit H.H. mon
penaknueii [TapdenteeBoit H.A., AknronepHoe o6mecTBo «3marenscTBo
«IIpocBenieHue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubmoreka mudpoBoro KoHTeHTa, husuka - https://lesson.edu.ru/03/07
2. Enunas kosuteknus mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB - http://school-
collection.edu.ru

3. 3anumaresbHas (pU3MKa B Bompocax u oTBeTax - http://elkin52.narod.ru/
4. lllkonbHas ¢dusmuka - https://wwwe.sites.google.com/site/saitpofizike/home
5. Poccwiickast anekTpoHHas 1mkoja - https://resh.edu.ru/

6. ®usuka. Py — http://www.fizika.ru/

7. All puzuka - http://www.all-fizika.com/

8. dusuka Bokpyr Hac - http://physics03.narod.ru/

9. LearningApps.org - https://learningapps.org/index.php?overview s=
category=0 tool=

10.budaroreka ITOK — 10 kmaccsl - https://m.edsoo.ru/7f41bf72

11 xmaccel - https://m.edsoo.ru/7f41c97c
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