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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro 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
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
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 ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO TOJX0/Ia.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€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 no gu3HKe BKIIOYACT:

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 3aKOHAaX NPHUPOAbI, BBICTyIas 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 SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAIOB C 3aJaHHBIMHU CBOMCTBaMHM W Apyrux. M3yueHue
(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 111 ypOBHS CpEIHETO 00IIeTr0 00pa3oBaHUs MOJTO0KEH
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 1 COBPEMEHHOM (DM3UKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, 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 T€OpuH, posik (QyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHM3alMM SKCIEPUMEHTAIBHON AESATEIbHOCTH O0YyYaroUIUXCS.
Ji1s 6a30BOro ypoBHS Kypca (PU3UKU — 3TO UCIOIb30BAaHUE CUCTEMBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX 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 oOecrneurnBaeTcsl OBJAJeHUE OOYYalOMMUCS 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 1J1s1 pacUETHBIX 33]1a4 IPUOPUTETOM SIBIISIOTCS 33J1a4M C SBHO 3aJaHHOU
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 M TPOLIECCOB B OKPYXKaroulei
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraIbHO-TEXHUUECKOMY
o0ecrnieueHn0 yueOHOro mporecca 0a30BbIil ypoBeHb Kypca (DU3UKH 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 000pyHOBaHUE I BBIMOJHEHHS YKAa3aHHBIX B IIpOrpaMMme IO
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe 1o (U3UKE KIIOYEBBIX JIEMOHCTpALUNA s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BUIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

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

e pa3BUTHUE NPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (POPMUPOBAHUE
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
bu3znyecKuX 3HaHUHM 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 GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e TMpuOOpeTEeHNEe CUCTEMbI 3HAaHUH 00 001X (HU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHUsI (PU3MYECKHX SBJICHWM B TNpUpPOAe U Ui HIPUHATHSA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dUYHbIX 3a7ad C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpeICICHUS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

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

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus otBojauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HE/CIIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIUXCS.

COJEPXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka O mnpupone. Hayunbie MeTOnBl NMO3HAHMUS OKPYKAOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (husmke.

MopnenupoBanue (pU3MYECKUX SBJICHUA M TpoueccoB. HaydHble rumotesbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU 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.



[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
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 NBHKEHUE. [[BIKEHUE MATEPUAIIBHON TOYKH IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOZYJII0 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
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOTO TMOJ| YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepeHue yckopeHusi CBOOOTHOTO MaieHUsI.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHKEHHUS C LIEJIBIO OINPEIEIICHUST MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NyTSAMH, NPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuenne nBuxKeHUs Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuniun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
NHepuuanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroteHus. Cumiia Tsokectu. llepBas KocMuueckas
CKOPOCTb.

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



Tpenue. Bunpl TpeHus (mokosi, cKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cua TpeHus: CKOJIbKEHUS U criia TpeHus mokos. KosddumumenT tpenus.
Cuiia conpoTUBIICHUS MPU JIBUXKEHUU TEJa B dKUJKOCTH WM Tase.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JIB>)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, KAUYEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tesna. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00paslie, OT uX JehopMaluu.

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 TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

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

[loTeHunanbHble W HENMOTEHIHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOM SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
IIPYKMHHBIM UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS 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 pabOTHI CUJIBI C U3MEHEHHEM MEXAHUYECKOW 3HEPIUu
T€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUS YacTULl BELIECTBA. MOJENM CTPOCHMSI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemectBa. [Toctositnaass ABoranpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUAEabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpellHEe KHWHETUYECKOM SHEpPruM TEIUIOBOrO JBMXKEHHs vacTul raza. I[llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM T'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbIThl 10 U PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO IBUKEHHUS.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBUSI.

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



OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckui sxcnepumenm, 1abopamophvie pabomol

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMmoanHaMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl u padbora. BHyTpeHHss
HEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y A€NIbHASI TEIUIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIONEPENAYE.

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

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh po1iecCOB 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 yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
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 MyTEM TpeHUs (BUACOEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEN SHEPruM (TEMIIepaTypbl) Tela IpH TeIUIonepeiaye.

OneIT 0 a1MabaTHOMY paCIIMPEHUIO BO3AyXa (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 kKoHJeHcarus. Vcrapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMUSI CBOWCTB
kpuctamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. IlnaBinenue u
KpUCTajuIM3anus. Y AelibHasl TerioTa miasiieHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBHIIICHHBIX NTAPOB.

Kunenue npyu NnOHMKEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

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.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
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. CobcTBeHHas 51 IIpUMECHast IIPOBOJAUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

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

OnexkTpudyecknid TOK B ra3ax. CaMOCTOATENBbHBII 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, MOTYIPOBOAHUKOBBIN IHO/, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

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

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABMXKYIIEH CcHibl. KOpOoTKoe 3ambIKaHHE
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢usnku 0a3oBoro 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, (pu3nyeckas 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, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

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

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOMAIIUIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JAPYTUE), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MOJYYEHUs] COBPEMEHHBIX MaTEpHaioOB, B TOM YHCJIE HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

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.



Jlvann marHuTHOM WMHAyKHMW. KapTMHa JMHUKA MAarHUTHOM HWHIAYKLIHMM I10JIS
MMOCTOSIHHBIX MAarHUTOB.

MarautHOe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWHUN WHIYKIUAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT DpcTena. BzanmoieicTBre NpOBOIHUKOB €
TOKOM.

Cunia Amniepa, €€ MOyJIb U HalpaBJICHUE.

Cuua JlopeHua, €€ MOyJib M HallpaBlIeHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBneHne 3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBMKYIAsl CUJda HWHIYKIUU. 3aKOH BJIEKTPOMArHUTHOU
nHayKuuu Papanest.

BuxpeBoe »lEKTpUYECKOE ToJie. OIEKTPOABIKYIIAs 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.

TexHudecknue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJICKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUL], UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBre cunbl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMArHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHIYKLWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI



Tema 1. MexanuuecKkue u 31eKmMpOMAZHUMHbLE KOJ1€0aAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. Ilepuoxa, wacrota, amrmumryaa u (aza KojJeOaHU.
[IpyXVHHBIN MasTHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

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

[IpencraBienne o 3aTyxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeiHy X 1€HHbBIE 3JIEKTPOMAarHUTHbIE KOJICOAHMUSI.

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

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTporHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

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

HabGmronenue 3aryxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHanc mnpu MOCHEeNOBAaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTYyIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sakcnepumenm, nabopamopusie pabomul

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 31eKMpPOMAZHUNHbBLE GOJIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE BOJIHBI.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 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 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi 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.

Habmoienue oTpaskeHus: U 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,
noJisipu3anus, IMPpakuus, tHTepPepeHIns.

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 CBETa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpI yroj IOJIHOTO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

Cobuparomnire 1 paccerBarolye TuH3bl. ToHkas nuH3a. DokycHoe paccTosHue
U ONTHYECKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX U
pacceuBaromux JnH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTEphEpPEHITMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonspusanus 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 CIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

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

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJIEHUE 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



®otonbl. opmyna [Inanka cBs3u sHEPrUM GOTOHA C €T0 YACTOTOU. 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 JIEUCTBUE 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. Bonnsl ne bpoitis. KopycKyisipHO-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, JTOKA3bIBAIOIIUE CJIOXKHOCTh CTpoeHUsl sanapa. OTKpbITHE
panuoakTuBHOCTU. OnibITH Pezepdopa o onpeeneHnto coctaBa paiu0aKTUBHOTO
manydenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziaydeHus.  BrausHue
PaAMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomnsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

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

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dyHaameHTanpHble B3auMoAeicTBUs. EqMHCTBO (hrU3HuecKOl 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).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

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

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

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3.
3BE3ABI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIENOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3 .

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

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

Hab6nronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns1 CEeBEPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku u acTpOHOMHH B IKOHOMHUYECKOM, TEXHOJIOTMYECKOI,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW Hay4YHON KapTHUHE MUPA, poJib (PU3NUECKON TEOpUH B
(opMUpPOBAaHUH MPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOI
KapTUHBI MHUpa B OOHIEM Dpsly 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 TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAay4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIEHHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(yHKUHUU: 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.

buonoeusa: »nextpuueckue SBICHUS B KMUBOW MpUpoJe, KoyeOaTeabHbIE
JBW)KCHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOU MPUPOJE, NEUCTBUE
paauanuu Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

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

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

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenMera «®Dusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus (06a30BbI YPOBEHB) JOJKHO O0ECTICUUTH JOCTHIKEHUE CIIEMYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO mpenmera «Du3nukay TOHKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUYECKMX T'YMAaHHCTHUYECKHX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHu3allny;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNCKOMN TPakTaHCKON UIEHTUIHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOTO TBOPUECTBA,
NpUCYLIEro (PU3NYECKON HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K Pa3IUYHBIM cdepaMm npodhecCHOHANBHONU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOMN M TEXHUKOW, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oyayieit mpodeccun U peain30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HU,

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOAIHHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIeM;



IJIAHUPOBAHKUE U OCYIIECTBJIEHUE IEMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTH HAy4YHOW [EATEIbHOCTH, TOTOBHOCTH B IMPOILECCE
U3y4eHUs! GPUBUKHU OCYIIECTBIIATH IPOCKTHYIO M UCCIEA0BATENIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B IPYyMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:
CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOliemy,
paccmaTpuBath €€ BCECTOPOHHE;
OTPENETATh ILIENMU JEATEIBHOCTH, 3aJaBaTh IMapaMEeTpbl W KPUTEPUU HX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHUBOpPEYMsI B  paccMaTpUBaEMBbIX
(U3NYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paO0OTY B YCIOBUSIX PEAILHOT0, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
ba3oBble uccienoBaregbcKue 1eMCTBUA:
BJa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBBIMU IMOHATHSMU W METOJaMHU
bu3nYecKoil HayKH;
BJIa/ICTh HABBIKAMHU Y4eOHO-MCCIEI0BATEIbCKONW U MPOSKTHOW ACSITEbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUYECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;
BJIQIETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPEeoOpa30BaHUI0 W TPHUMEHEHUIO B PAa3IMYHBIX YYeOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUIOTE3Y €€ PEeIIeHNs, HAXOUTh apTyMEHTBhI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIBHOCTH, B TOM YUCJIE IIPU U3YUEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IEPEHOCUTh 3HAHHWA MO (U3MKE B MPAKTUUYECKYIO 0O0JIacTb
KU3HECSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UIECKOTO COJEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMATH3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTHh NH()OPMALINH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TE€XHOJOTMM B PELIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHMX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
y4€TOM Ha3zHayeHMsI THPOPMALUH U LEIEBON ayAUTOPHUHU, BHIOMpPAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3MKH U BO BHEYPOUHOM JIeATEIBHOCTH;

pacro3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallud M cMsr4artb
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/CTB;

IIOHUMATh U MCIOJIB30BATh IPEUMYIIECTBA KOMAHIAHOW U WHIMBUILYAIBHOU
paboTHI;

BBHIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABISITH IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HJEU C TIO3WLHMH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusamnus:

CaMOCTOATENILHO OCYLIECTBIISITh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBIIOJIHEHUS IPAKTUUYECKON paboThl ¢ yUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh TPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYIMX IPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NeSATeTLHOCTH,

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce mocTiKeHUs THYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpelHero oOmiero oOpa3oBaHUA Yy 00Yy4aroIIMXCs
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIMOHAILHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MMOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl 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
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
MaTepHaibHas TOYKa, MHEpIMaIbHas CHCTeMa OTCu€Ta, abCOMIOTHO TBEPOE TEIO,
UJICANIBHBIN Ta3, MOJEJIN CTPOCHUS Ta30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur PU3nIecKux 3aaay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOIMHAMUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE MPSMOJUHENHOE JIBUKEHUE,
CBOOO/IHOE TaJIeHUE TeJ, JBHKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
U3MEHeHHEe O0BhEMa Tel MpU HarpeBaHUU (OXJIAKIECHUU), TETUIOBOE PAaBHOBECHE,
UCIIApEHHE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIAXXHOCTb



BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dJIEKTpU3alus Ted,
B3aMMOJICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3UUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, MEpPEeMEIIeHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4eCcKas
paboTa, MeXaHWYECKasi MOINHOCThb;, MPH ONHCAaHUU MPABWIBHO TPAKTOBATH
bu3MYeCKUl CMBICI MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS M €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOUIUE JAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIIONIB3Ysl (M3WUYECKHE BEIMYWHBL: JaBJICHWE Tasza, TEeMIeparypa, CpeaHss
KMHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUUHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSs JHEprusi, padora rasa,
KO3(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNUCAHUU
MPaBWIbHO TPakTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3MUECKyI0 BEIIMYMHY C APYTUMH BEJIUUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTECHIUAJIOB,;
IpU ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUCHMS] W EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JTAHHYI0 (U3UYECKYIO BEJIUYUHY C APYTUMH BEIMUYUHAMY,

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECcKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MNPUHLNIN CYNEPNO3ULIUNA CUJI, HNPUHUUII PABHOMNPABUS HHEPLHUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE MPUHIIUIIBI JSHCTBUS MAIlIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuvaTh YCJIOBHS X O€30MaCHOTO MCIOJIB30BaHMS B MIOBCEIHEBHON
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM



dbopmynrpoBath nmpodaeMy/3aaady U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaThb HW3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, NMPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(uKCcHpOBaTh Pe3yabTaThl NOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUUMH B BUJIE
TaOJIUI ¥ TpapUKOB, 1€1aTh BEIBOJIBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemath pacu€THbIC 3a7a4yd C SBHO 3aJ]aHHOM (DU3UYECKOM MOJEIbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT0 3HauY€HUs (PU3NUECKON BEIMUUHBL;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUH C OMOpPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIIOJIb30BAaTh IIPU PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHM JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN U TPECTaBICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HMHGOPMALIMM, MOJYYEHHOW W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUZHUKE B MOBCETHEBHOM MKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 310pOBbs U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTrO
MOBEJICHUA B OKPYKAOIIEH Cpeie;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpUBaeMON IPOOIIEMBI.

K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAapTHHBI MHpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJOCTHOCTh M €IUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, SJIEpHAs
MOJieJIb aTOMa, HYKJIOHHAsh MOJIE€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHX
3ajay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAVMHAMMKHN U KBAaHTOBOW (DPM3UKHU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEHUCTBUSA TOKA, B3aMMOJEHCTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MArHUTHOIO TIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAXKEHHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJAIpU3alus CBETa, JHUCIEpPCUs CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHAs
PaaOAKTUBHOCT;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AJIIEKTPOMArHUTHBIE SIBJIIEHUSA (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
COIIPOTUBIIEHUE, Pa3HOCTh MOTEHLUAJIOB, MEKTPOABIKYIAs cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi W CHJa TOKa B MpOLEcce
TFAPMOHMYECKUX DJIEKTPOMATHUTHBIX KOJIeOaHUH, (OKYCHOE pacCTOsIHHUE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEeHHS M €JAMHMIIbI, YKa3bIBATh
(G opMyJIbl, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUHUHY C IPYTUMH BEIUUUHAMY;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJIEHUS W IPOLECCHI, HCIIOIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, YHEPIHs U UMITYJIbC (POTOHA, EPUOJ MOTypachajia, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3MYECKUN CMBICI
UCIIOJIb3YEMbIX BEJMYMH, MX OOO3HAYEHWS W EIHUHHUIIbI, YKa3bIBaThb (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTUMH BeJIMYHMHAMH,
BBIUUCIIATH 3HAUeHNE (PU3UUYECKOM BEINYNHBI;

aHAJIM3UPOBaTh (PU3NUECKHE MPOLECCHl U SIBICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHbI ¥ MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MTOCIEA0BATEIBHOTO U MAPAIIIETBHOTO



COCMHEHNsI IPOBOJHUKOB, 3aKOH Jxoymsa—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKLUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPAaHEHUsS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETA, ypaBHEHUE DWHIITEWHa it PoTodddekra,
3aKOH COXpaHEHUs SHEPruH, 3aKOH COXPAHEHUS HMIIYJbCa, 3aKOH COXpPaHEHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO 4HMcCIia, MOCTyaaTel bopa,
3aKOH PAaIMOAKTUBHOIO pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTU4YeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbl, O0OJIACTH)
IPUMEHHUMOCTH;

OIIPENEIATh HAIIPABJICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO I0JIs IPOBOJHUKA
C TOKOM, cuJibl AMIiepa U cuibl JIopeHua;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl MO HCCICAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000pYyAOBaHUs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBO/IBI,

OCYILECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTaThl
NOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUJAE TaOIUI U TpaduKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MIPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3314
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHC ABIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMALIMOHHbIE
TEXHOJOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEICTaBICHUS



yueOHOW W Hay4YHO-TIONMYJAPHOM WH(GOpPMAIlMU, TONTYYCHHOW M3 PpPa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyto HHPOPMAIHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAallUMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
obOecnieueHus: OE30MACHOCTH TPH OOpAllEHUH C MpUOOpaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh PabOTy TPyHNbl, PAaLUOHAIBHO PpACHpPEleisITh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB u TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huraniica ! 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
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 24



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

Paznen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
41 MEKTPOCTATHIA 10 1 https://m.eds00.ru/7f41bf72
ITocTtosaHHBIN MEKTpUUECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12 1 1
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 22
PeszepBHoe Bpemst 2 1
OBILIEE KOJIMYECTBO YACOB I10 68 4 4
I[MPOT'PAMME
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undpoBbIe
Ne ni/m P Kourpoabubie IIpakTHyeckue (ubp )
NMpPorpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nosie. DIeKTpOMarHuTHAs 11 1 3 bubnnoreka [JOK
' VHIYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4ecKkHe U AIEKTPOMAarHUTHBIE bubnmuorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
99 MexaHnueckue U 3JeKTPOMarHuTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Uroro no pazneny

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

24

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 bubmmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
43 ATOMEHOE 51pO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU N ACTPOD®U3UKHA
bu6mmorexa [IOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE TIOBTOPEHUE
bubmuorexa [JOK
61 Obobuaromee nosropente 4 https://m.edso0.ru/7f41c97c
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



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

YUYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penakmueit [lapdpentreBoit H.A., AkuinonepHoe oomiecTBo «M31aTenbcTBO
«ITpocBenieHue»

Co6opnuk 3amau o ¢usuke. 10—11 kmaccesl / aBT.- cocT. E.I'. MockoBkuHa,

B.A. Bonkos. — 3-e uzn., nepepab. u gon. — M. : BAKO, 2021. — 336 c.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

H.B. Typuuna, JI.U. Pynakosa, O.1. Cypos u np. 3800 3agay o ¢puszuke 1js
IIKOJIBHUKOB ¥ TIOCTYNAIOIIUX B BY3BI.

®uzuka. CrpaBouHuk mkoibHUKa. Kabapaun O.®. M.: 2008. — 575 c.
[TogroroBka k EI'3-2023 TpeHnpoBOYHBIE MaTEpPUATIBI.
KoHTpoabHO-U3MEpUTENIbHBIE MAaTEPHUAIIBI 10 OTACIIBHBIM TEMaM U KypCcam.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

http://school-collection.edu.ru/, http://www.openclass.ru/,
http://usgfizik.ucoz.ru/, http://lwww.eorhelp.ru/, http://fiz.1september.ru/,

http://nauch-films.ucoz.ru/



