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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma ydeb6HOro mnpeamera «®uszuka» mna 10-11 kmacca
(6a30BBIl YPOBEHB) COCTaBICHA B COOTBETCTBHH C:

» ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 "OO6 obOpa3oBaHuu B
Poccuiickoit @enepanun';

* [lopsakoM  opraHu3ani ¥ OCYIIECTBICHHS  0Opa30BaTENbHOM
NEATEIbHOCTH 1O  OCHOBHBIM  00II€e00Opa3oBaTelIbHbIM  MpOTpaMMaM -
o0Opa3oBaTelbHBIM TpOrpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOILIEro u
cpenHero oOmiero o00pa3oBaHUs, YTBEPXKICHHBIM MpUKa3oM MUHHUCTEpCTBa
obpazoBanus u Hayku Poccuiickoit @enepariun ot 30.08.2013 Ne 1015;

» ®OeniepabHBIM FOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CPEIHErO
oO1ero oOpa3oBaHus, YTBEPKIECHHBIM MPUKa3oM MuUHHUCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @enepaumu ot 17.05.2012 Ne 413, ¢ wuU3MEHEHUsIMH,
BHECEHHBIMU NpHKa3oM MuHuctepcTBa oOpa3oBaHusi M Hayku Poccuiickoi
®enepanyu oT 31.12.2015 Nel578;

 ITucemom Pocnorpebuamsopa Ne01/476-16-24 ot 19.01.2016 "O BHeapeHUH
CaHUTApHBIX HOPM U IIpaBuI".
*  YueOubM m1anoM IIkoumsr;
* [Iporpammbr kypca ¢usuku ans 10-11 xmaccoB. ba3oBblil ypoBenb. Asmop
npocpammsl A.B. lllatanuna
» denepanbHbIM TMEpeYHEM YYEOHUKOB, YTBEP)KIEHHBIX, PEKOMEHIOBAHHBIX
(TOMyIIeHHBIX) K  HCIOJb30BAaHMIO B  00pa3oBaTeNbHOM  Mpolecce B
00pa3oBaTENbHBIX  YUYPEKICHUAX,  PEAM3YIOMIMX  MPOrpaMMbl  OOILEro

o0OpazoBaHus.



Henu uzydyenus Gu3nku B cpeHEN MIKOJIE:

dbopmupoBaHre Yy OOYYaIOIMIUXCS YBEPEHHOCTH B IIEHHOCTH O0O0pa3oBaHUS,
3HAYMMOCTH (PU3MUECKUX 3HAHMUU I KaXXJAOr0 4YeJOBEKa HE3aBHCHMO OT €ro
npoecCHOHANTEHOM NESITEIbHOCTH;

OBJIAJICHUE OCHOBOIIOJIAraloIUMHU (PU3MUECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPHSIMM;  pacIiupeHue oO0bEMa HCHOJB3YyeMbIX (U3MYECKHX MOHATHUH,
TEPMUHOJIOTHUH U CHMBOJIHKH;

npuoOpeTreHue 3HaHUKM O (PyHIAMEHTAJbHBIX (PU3MUECKUX 3aKOHAX, JISKALINX B
OCHOBE COBPEMEHHON (U3WYECKOW KapTUHBI MHpa, O HauboIee BaKHBIX
OTKPBITUSX B 00JIaCTH (PM3MKH, OKA3aBIIUX OINPEIENISIONISe BIUSHIE Ha Pa3BUTHE
TEXHUKA W TEXHOJOTUHM; TIOHUMaHue (U3NYECKOH CYITHOCTH SIBJICHUH,
Ha0II0aeMBIX BO BeeeHHOM;

OBJIQJICHWE  OCHOBHBIMH  METOJaMH  HAy4YHOTO  TO3HAaHUS  TPUPOJBI,
UCTONb3yeMbIMU B (u3uke (HaOIrofeHue, OMHMCaHUe, W3MEPEHUE, BBIIBIKCHHE
TUMOTE3, MPOBEACHUE DSKCIEPUMEHTA); OBIAJCHHE YMEHHSIMH 00paldaThiBaTh
JaHHbIE HKCHEPUMEHTa, OOBSICHATH IOJY4YECHHBIE DPE3yJIbTaThl, YCTaHABIUBATbH
3aBUCUMOCTH MEXAYy (GU3NYECKMMH BEIMYMHAMH B HAOIIOJaeMOM SIBJIICHUH,
ZIeNIaTh BHIBOJIBL;

oTpaboTKa yMEeHHUs pemarh (hu3nyecKue 3aa4i Pa3HbIX YPOBHEN CII0KHOCTH;
npuoOpeTeHne: OIbITa Pa3HOOOpa3HOW MAESITeNbHOCTH, OMNbITAa TO3HAHUA U
CaMOIO3HAHHUS; YMEHUH CTaBUThb 3aJaud, peuiarb MpoOJieMbl, NPUHUMATDH
pellieHusi, MCKaTh, aHAJIM3UPOBaTh U 00pabaThiBaTh WH(GOPMALMIO; KIIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIWI), HMMEIOIMX YHUBEPCATbHOE 3HAYCHHE:
KOMMYHUKAIH, COTPYJHHYECTBA, HU3MEpeHHH, 3(P(PEKTUBHOIO U OE€30MacHOTO
UCTIOJIB30BaHUS PA3IIMUYHBIX TEXHHYECKUX YCTPOICTB;

OCBOCHHME CIIOCOOOB HCIIONB30BaHMS (U3UYECKUX 3HAHUM s pelIeHus
NPaKTUYECKUX 3a/1a4, OOBSCHEHUs SBJICHUN OKpYXKalollel AeWCTBUTENHLHOCTH,
oOecrnieueHns 6€30MaCHOCTH KU3HU U OXPAHBI PUPOIBL;

pa3BUTHE T[IO3HABATEJbHBIX WHTEPECOB, HMHTEIUIEKTYalbHBIX W TBOPYECKHUX

CIOCOOHOCTEH B TIpoliecce MPUOOPETEHUSI 3HAHUM C MCIIOJIB30BAHUEM Pa3IMYHBIX
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UCTOYHUKOB HWH(GOPMAIMU U COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHUH;
yMeHui  (HopMynHpoBaTh W OOOCHOBBIBaTH COOCTBEHHYIO MO3ULHUIO IO
OTHOIIEHHIO K (pU3HUECKOi nH(POpMAINHU, TTOTYHaeMOU U3 Pa3HbIX HCTOYHHUKOB;

BOCIHTAHUE YBAXUTEIBHOTO OTHOLICHHS K YYEHBIM M UX OTKPBITHSIM, YyBCTBa

TOPAOCTHU 32 POCCUICKYIO (DU3UYECKYIO HAYKY.

MecTo yueOHOTro nmpeaMera B yueOHOM ILJIAHE.
B cucreme ecrecTBeHHO-Hay4HOTO 0Opa3oBaHHs (PU3MKAa KaK Y4eOHBIN mpeameT
3aHMMaeT BaXXHOE MECTO B (OPMHUPOBAHMM HAYYHOTO MHPOBO33PEHUA U
O3HAKOMJIEHUsI OOy4arollMXCsl ¢ METOJaMU Hay4YHOrO IO3HAHUS OKPY>KAIOILEro
MHUpa, a Takke C (PU3NYECKUMU OCHOBAMHU COBPEMEHHOTO IPOMU3BOJACTBA U
OBITOBOI'O TEXHUYECKOI'O OKPYKEHHUS 4eJOBEKa; B (POPMHUPOBAHMU COOCTBEHHOM
HO3UIMHU M0 OTHOUIEHHIO K (PU3MUECKON MHPOpMaluy, MOIYYEHHOM M3 pa3HbIX

HCTOYHHKOB.

YcnemHocThb HN3ydCHUS IIPCAMCTa CBA3daHA C OBJIAACHUCM OCHOBaMHU yqe6H0—
HCCHGI[OB&TCJ'II)CKO?I ACATCIIbHOCTHU, IPHMCHCHUCM IIOJYYCHHBIX 3HAHUU IIpu

PCHICHUH MMPAKTHYCCKUX U TCOPCTUYCCKHUX 3aaa4.

B cootBerctBun ¢ ®I'OC COO oOpazoBanus (u3Mka MOXKET H3ydaThCsl Ha

0a30BOM U yIJIyOJICHHOM YPOBHSIX.

N3yuyenune ¢u3nku Ha 0a30BOM YpPOBHE OpPUEHTHUPOBAHO Ha oOOecleueHue

00111e00pa3oBaTebHON U OOIIEKYIBTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Conepxanue 0a30BOro Kypca IMO3BOJISET HCIOJIb30BaTh 3HAHUS O (PU3HMYECKUX
00bEKTaxX M mpoleccax Il oOecrmedeHus: Oe30IMacHOCTH IpU OOpallleHUH ¢
npubopaMu W TEXHUYECKUMH YCTPOMCTBAMH; IS COXpPAHEHUS 370pOBbS U
COOJTIOJIGHUST HOPM 3KOJIOTHUECKOTO TIOBEJICHUS B OKPYXKAIOIICH cpene; s

IIPUHSTHUS PEIICHUNA B TIOBCEAHEBHOM KU3HU.

B ocnoBy u3yuenus npeamera «Pusnka» Ha 6a30BOM U YIIIyOJICHHOM YPOBHSIX B

yacTu (opMuUpoBaHHS y OOYYAIOIMIMXCS HAyYHOTO MHPOBO33PEHUS, OCBOCHUS
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06IJ_ICHayT-IHBIX MCTOJZOB IMIO3HAHUS, a4 TAKIKEC ITPAKTHUYCCKOT'O IPUMCHCHHA HAYYHbBIX
3HAHMU  3aJI0KCHBI MCKITPCAMCTHLIC CBiA3HU B obnacTu CCTCCTBCHHBIX,

MAaTCMAaTUYCCKUX U 'YMAHUTAPHBIX HAYK.

Kypc paccuntan Ha 136 yuebnbix yacos, B Tom yucie B 10 u 11 kmaccax mo

68 y4eOHBIX YaCOB U3 pacueTa 2 yueOHBIX Yaca B HEJIEIIO.

XapakrepucTHKa NpeaMera.

®du3nka, Kak Hayka o HamOojee oOLIMX 3aKOHaX MPUPOJbI, BHICTyINAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromiem Mupe. [1IkoabHbINH Kypc (PU3UKU — CHCTEMOOOPa3YIOIIHIA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DPU3MUECKHE 3aKOHBI
JeXaT B OCHOBE COJEpP)KAHMS XUMHUHU, Ouosioruu, (u3nyeckoll reorpapuu u
acTpoHOMHUHU.DU3KMKAa BOOPYKAET IIKOJbHUKOB HAayYHbIM METOJIOM IO3HAHUA,

IMMO3BOJIAIOIINM I10JIYYaThb O0OBEKTHBHBIC 3HAHUSA 00 OKpYKaromecM MHUpPCE.

N3ydenne Gu3uKu SBISETCS HEOOXOAUMBIM HE TOJBKO JUISl OBJIAJICHUs OCHOBAMU
OJIHOM M3 €CTECTBEHHBIX HayK, SIBJISIONIEHCS KOMIIOHEHTON 00IIero oopa3oBaHusl.
3nanue ¢u3MKH B €€ MCTOPUYECKOM pPAa3BUTHUU TMOMOTAET YEJIOBEKY IOHATH
npoiiecc (HOPMHUPOBAHMSI JPYTUX COCTABJISIOIIMX COBPEMEHHOM KYJBTYPBHI.
['ymanuTapHoe 3HaueHue (U3UKH Kak 00s3aTeNbHOM yacTu 00IIero oopa3oBaHus
COCTOMT B TOM, 4YTO OHa CIHOCOOCTBYET CTAaHOBJICHHIO MHUPOIOHUMAHMS U
Pa3BUTHIO HAYYHOTO CITOCO0A MBIIUICHHMS], TTO3BOJISIIOLIETO OOBEKTUBHO OLEHUBATD
cBeleHuss o0 oOkpyxatomeM wupe. Kpome TOro, oBiajeHHE OCHOBHBIMHU
bu3YecKUMU 3HAaHUSIMU Ha 0a30BOM YPOBHE HEOOXOIUMO MPAKTUUYECKU KAKIOMY

YEJIOBEKY B COBPEMEHHOM KU3HHU.

OcoOeHHOCTS TeNernoaranus st 6a30BOT0 YPOBHSI COCTOHT B TOM, YTO OOyUYEHHE
OpUEHTHUPOBAHO B OCHOBHOM Ha (QOpMHUpOBaHME Yy OOyd4arommxcs oOIen
KyJbTYPbl 1 HAYYHOTO MHUPOBO33PEHHSI, HA MCIIOJIb30BAHUE TTOJTyYCHHBIX 3HAHUN U

YMEHHU B IOBCETHEBHOM KU3HH.



Conepxkanue Kypca (uU3MKM B MporpaMMe CpPEIHEro O0OIIero o0pa3oBaHUS
CTPYKTYpUPYETCS Ha OCHOBE (M3MUSCKUX TCOPHUA M BKIIOYACT CJICIYIOIIHE
pas3zenbl: HAyYHBI METOJI TIO3HAHUS MPUPOJIbI, MEXaHHUKA, MOJICKYJIsIpHas (pu3uka
¥ TEPMOJMHAMHUKA, dJICKTPOJMHAMUKA, KOJICOAHHUS M BOJIHBI, ONITHKA, CIICIIHATbHAS

TECOpHUA OTHOCHUTCIIbHOCTH, KBAHTOBAaA (1)I/IBI/IKa, CTPOCHHUC Bcenennoi.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA

[lperonaBanvie ¢GU3MKH B CpEOHEH INKOJE HAMPABICHO Ha JOCTHKCHHE
00YyYarOIIMMUCS CIETYIOUINX JHYHOCTHBIX Pe3yJabTaTOB:

yYMEHHUE YIPAaBISTh CBOCH MO3HABATEIHLHOMN JIEATEIBHOCTEIO;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIE CaMOOOpa30BaHMIO, Ha
NPOTSHKCHUM BCEH JKU3HHM, CO3HATEIbHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa3oBaHMIO KAaK YCIOBHUIO YCIEIIHONW MPOo(ecCHOHATbHON W O0OIIEeCTBEHHON
JeSTeNbHOCTH,

yYMEHHUE COTPYIHUYATH CO B3POCIBIM, CBEPCTHUKAMHU, AETHMHU MJIAJIIIETO BO3pPaCTa
B 00pa3oBaTenbHON, y4eOHO-HCCIENOBATENbCKON, MPOEKTHOW M JAPYTUX BUAAX
JeSTeNbHOCTH,

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKH; OCO3HAHWE 3HAYMMOCTH HAyKH, BJIAJCHHUS JTOCTOBEPHOMN
uHpopMalMer O TepeloBBIX JOCTM)KEHHSX M  OTKPBITHSX MHPOBOW |
OTEYECTBEHHOW HAYKW, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE
MHpa U 00IIECTBa; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY;

YYBCTBO F'OPJIOCTH 33 POCCHICKYIO (U3NYECKYIO HAYKY, TYMaHU3M;
TI0JIOKUTEITFHOE OTHOILIEHHE K TPYAY, LEJIeyCTPEMIEHHOCTD;

IKOJIOTWYECKasi KyJIbTypa, Oepe)KHOE OTHOIICHUE K POJIHOW 3eMile, TPUPOTHBIM
OoorarctBam Poccum M MHpa, TOHUMaHHE OTBETCTBEHHOCTH 3a COCTOSHHE
IPUPOJIHBIX PECYPCOB M Pa3yMHOE MPUPOIOTIOTH30BaHHUE.

MeTtanpeamMeTHble pe3yJbTaThl o0ydeHus (usuke B 10 Kiacce mpencTaBieHBI

TpeMsi TpyNIaMy YHUBEPCAIbHBIX YUYEOHBIX AEHUCTBUM.



PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Buinycknuk nayuumcs:

* CaMOCTOSITEJIbHO OMPENENATh IeNM, CTaBUTh U (POPMyIHpOBaTh COOCTBEHHBIE

3aJa4H1 B 06p330BaTeHBHOﬁ ACATCIIbHOCTU U JKU3HCHHBIX CUTYallUAX,

* OLICHMBATh PECYpPCHI, B TOM YHKCIIE BpeMs U JAPYrue HeMaTepualbHbIE PECypChl,

HCO6XO,Z[I/IMBIC JUISL TOCTUIKEHUSI TIOCTAaBJICHHOMN paHeC LI,

¢ COIIOCTaBIITh HMMCIOINIHMECCA BO3MOXHOCTH H HGO6XOI[I/IMBIG A AOCTHUIXKCHUA

LEIN PECYPCHL;

* OpraHu3oBbIBaTb A(P(GEKTUBHBI MOUCK PECypcoOB, HEOOXOAUMBIX IS

JIOCTHIKEHMS TTIOCTABIICHHOM JI(SAN05 8
* OIpeacIsATbh HECKOJILKO HYTCﬁ JIOCTHIKEHMS ITIOCTaBJICHHOM J1(SA10% 8

* BBIOMPATh ONTUMAIBHBIA MyTh JOCTMXKCHHS IENH, C y9eTOM 3(P(HEKTUBHOCTH

pPacxoJ0BaHUS PECYPCOB M OCHOBBIBASCH HA COOOPAKEHUSIX 3TUKU U MOPAJIH;

* 3aJlaBaTb MMapaMeETpbl U KPUTCPHUH, 110 KOTOPBIM MOXKHO OIPEACIUTb, YTO LCIIb

AOCTUTHYTA,

¢ COIIOCTABJIATH HOHy‘ICHHBIﬁ pe3yabTaTrT ACATCILHOCTU C IIOCTaBJICHHOM 3apaHec

I1EJIBIO;

¢* OOCHHMBATh IIOCICACTBHA AOCTHIXKCHUA MOCTaBJICHHOM ociaimn B y‘-IG6HOI>i

JESTEIIbHOCTH, COOCTBEHHOM KU3HU U )KM3HU OKPYKAIOLIUX JIFOEH.
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Buinycknuk nayuumecs:

* KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO C Pa3HBIX MO3UIINN;
* pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B UHGOPMAIIMOHHBIX HCTOUHUKAX;

® HUCIIOJIB30BAaTh Ppa3JINIHbIC MOACIIBbHO-CXEMATHYCCKUEC cpeacrea pIn) b

NpEACTaBJICHHUA BbIAABJICHHBIX B I/IH(i)OpMaIII/IOHHBIX HCTOYHHNKAX HpOTHBOpeqHﬁ;



* OCYILECTBIISATh Pa3BEPHYTHIM HHPOPMAIIMOHHBIN MOUCK M CTABUTh HA €0 OCHOBE

HOBbIE (yueOHbIC U TTIO3HABaTEIbHbBIC) 3a/1a4H;
* ICKATh U HAXOAUTh 0000IIEHHBIE CITOCOOBI PEIICHUS 3a7ay;

* IIPUBOAHUTH KPUTUYCCKHE AapPrymMCHTblI KaK B OTHOIICHHHU COOCTBEHHOT'O

CYXKJIEHHUS, TaK U B OTHOIIIEHUH JEHCTBUN U CYKJIEHUW JPYroro;
* AaHAJIM3UPOBATH U MPEOOPA30BLIBATH MTPOOJIEMHO-TIPOTUBOPEUNBBIE CUTYAIIHH;

* BBIXOJWTDH 32 paMKHU y4€OHOTO MpPEeaMETa U OCYIIECTBISATH IEICHAIIPaBICHHBIHN

IIOMCK BO3MOKHOCTH LIMPOKOTO MEPEHOCA CPEICTB U CIOCO0O0B AeHCTBUS;

* BBICTpaWBaTh MHJWBHUAYAIbHYI0 OOpa30BaTENbHYIO TPACKTOPHUIO, YUHUTHIBAS

OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPaHUYCHHUS;

* MEHATH M yACPKUBATH Pa3HbIC TTO3UIINU B MO3HABATEIIHHOU JACSITEIBHOCTH (OBITH
YUYEHHKOM U yduTeneM); GopMyIupoBaTh 00pa30BaTeNIbHbIN 3alIPOC U BBINOJIHATD
KOHCYJIbTAaTUBHBIC (DYHKIIMH CaMOCTOSITENIbHO; CTaBUTh MPOOJIeMy U paboTaTh HaJl
€€ pEIICHUEM; YMOPaBISATh COBMECTHON IO3HABATENBHON [IE€SITENBHOCTBIO U

MTOTYUHSITHCS).
KoMMyHUKATHBHbIE YHHMBepPCcaJbHbIE Y4eOHbI€e JeHCTBUS
Buvinycknuk nayuumcs:

* OCyHICCTBJIATH ACJIOBYHO KOMMYHHUKAIIMIO KaK CO CBCPCTHHKaMHU, TaK H CO

B3pOCIBIMH (KaK BHYTPH 00pa30BaTEIbHON OpTraHU3AIlNH, TaK U 3a €€ MPe/IeIamMu);

* IpU OCYIIECTBJICHUM TPYIIOBOM pabOThl ObITh KaK PYKOBOAUTENEM, TaK H
YIEHOM NPOEKTHOW KOMAaHAbl B Pa3HbIX POJsAX (T€HEpaTopoM HJEW, KPUTHKOM,

WCIIOJTHUTEIIEM, TPE3EHTYIOLIUM U T.11.);

® pa3BEpHYTO, JJOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHHUS C UCIIOJIB30BAHNECM

AJICKBAaTHBIX (YCTHBIX )41 HI/ICBMCHHBIX) A3BIKOBBIX CPCACTB,

* pacrmo3HaBaThb KOH()JIUKTOTEHHbIE CUTyallMM W MPENOTBpalIaTh KOH(IUKTHI J10

UX aKTUBHOH (ha3bl;



* KOOPAUMHHUPOBAaTH M BBHIIOJHATH paboOTy B  YCIOBUSAX BHUPTYaJbHOTO

B3aMMOJICUCTBUS (MJIM COUYETAHUSI PEATTbHOTO U BUPTYaIbHOTO);

* COrjaCoBbIBATL IIO3HWIMH YJICHOB KOMAHABLI B IIPOLECCE pa6OTBI Hal O6H_II/IM

IPOAYKTOM/pEIICHUEM;

* TMPEACTaBIATh MYOJUYHO pE3yNbTaThl WHIUBUAYATbHOW U  TPYIMIOBOM

ACATCIIBHOCTHU KaK IICPEC/ 3HaKOMOﬁ, TaK U IICPC] HE3HAKOMOU aYHHTOpHCﬁ;

* oaOupaTh MapTHEPOB JJIsL JACIOBOM KOMMYHHUKAIIUU, UCXOJ W3 COOOpaKeHUI

PE3YyJIbTaATUBHOCTHU BSaHMOﬂeﬁCTBHH, a HC JIMYHBbIX CHMHaTHﬁ;
* BOCIIPMHUMATh KPUTHUUCCKUC 3aMCUaHHA KaK pECypC COOCTBEHHOTO Pa3BUTHA,

* TOYHO M €eMKO (OpMyIHpPOBATh KaK KPUTHUECKHE, TaK U OJ0OpUTENIbHBIC
3aMEeYaHMsl B aJpec JPYrux JoJied B paMKax JIeJoOBOM U 00pa3oBaTeNbHOU

KOMMYHUKAIINH, U30eras mpu dTOM
JMYHOCTHBIX OLEHOYHBIX CYXIACHUMH.
IIpeameTHble pe3yabTaThl 00yueHus gusuke B 10 knacce

BobinycKHUK Ha 6a3080M ypoeHe Hay4umca:

JEMOHCTPUPOBATh Ha MpHUMEpPax pojb U MecTo (UMK B (POpMUpPOBAHUU

COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKOH JIEATEIILHOCTH JIOIEH;

e JEMOHCTPHUPOBATH HA TPHUMEPAX B3aUMOCBS3b MEXIy (DHU3UKOW W JAPYrUMU
€CTECTBEHHBIMU HAyKaAMU;

e YCTaHAaBJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBIICHUM W NPUMEHSTH

OCHOBHBIE (PU3UYECKHUE MOJICIIN JIJISI UX OMMCAHUS U OOBSICHEHUS;

e HCMOJIB30BaTh HMHGOOPMALMIO (PU3MYECKOTO COJIEpkKAHUS TP PEIICHUU
y4eOHBIX, MPAKTUIECKUX, IPOSKTHBIX U MCCIEOBATEIBCKUX 3a/1a4, UHTETPUPYS
HH(pOpMAIINIO U3 PA3TUYHBIX UCTOYHUKOB U KPUTHUECKHU €€ OIEHUBAS;

e pasnuYaTh U YMETh HCIOJIH30BATh B yU€OHO-MCCIICIOBATEIHCKON NESITEILHOCTH

METOJBl HAYYHOTO TO3HAaHWsS (HAOIIOJAEHWe, ONHCaHWe, W3MEpEHUE,
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OKCIIEPUMEHT, BBIJBMIKEHNUE THUIOTE3bl, MOJICTUPOBAHWE W Ap.) U (POpMBI
HAyYHOTO MO3HAHUS ((DaKThI, 3aKOHBI, TEOPUHU ), IEMOHCTPHUPYS HA TIPUMEPAX UX
POJIb M MECTO B HAYYHOM MO3HAHUH;

MIPOBOJIUTH MPSMbIC W KOCBEHHBIC M3MEHEHUS (DU3MYECKUX BEITUYWH, BHIOMpAS
U3MEpUTENIbHbIE MPUOOPHl C YYETOM HEOOXOJUMOW TOYHOCTH H3MEPEHUH,
IUTAHUPOBATh XOJ HM3MEPEHUH, MOTydaTh 3HAUYECHUE M3MEPSIEMOW BEIWYUHBI U
OIICHUBATh OTHOCUTEIHHYIO TTOTPENTHOCTH IO 33JJaHHBIM (OpMYyIIaMm;

IPOBOIUTH HCCIIEOBAHUS 3aBHUCUMOCTEH MEXIy (DHM3MUYECKHMMU BEITMYWHAMMU:
MPOBOJIUTh HM3MEPEHUS W OMNPENEsATh Ha OCHOBE HCCICAOBAHUS 3HAYCHHE
apamMeTpoOB, XapaKTEPU3YIONUX JAaHHYIO 3aBUCUMOCTh MEXIY BEIMUYWHAMH, U
JIeNIaTh BBIBOJI C YIETOM TOTPEITHOCTH U3MEPEHUIA;

WCIIOJIH30BATh IS ONMUCAHUS XapaKTepa MPOTEKaHUs (PU3UYECKUX MPOIECCOB
¢bu3nUecKre BeJINMYMHBI U JJIEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIy HUMH;
MCTIONB30BaTh JJISl OMMCAHUS XapakTepa MPOTeKaHUs (U3MUYECKUX IMPOIIECCOB
(U3UYECKUe 3aKOHBI C YYETOM TPAHUI] UX PUMEHUMOCTH;

pemaTh KaueCTBEHHBIEC 3a7aud (B TOM YHCIIE U MEXKIIPEIMETHOTO XapakTepa):
UCIIONIB3Ys MOJIeIH, (U3HUECKUE BETMYMHBI U 3aKOHBI, BEICTPAUBATH JIOTHIECKU
BEPHYIO IEMOYKY OOBSICHEHMs (JIOKa3aTeNbCTBA) MPEJIOKCHHOTO B 3ajadue
nporiecca (SBJIeHUs);

pelIaTh pacueTHbIC 33JaUu C SBHO 33/IaHHOM (PU3UYECKON MOJIENbIO: Ha OCHOBE
aHaJM3a yCIOBHUS 3a/Ja4ydl  BBIACIATH (U3NYECKYI0 MOJENIb, HaXOIUTh
¢u3MYecCKue BEIWYMHBI M 3aKOHBI, HEOOXOJWMBIC W JIOCTATOYHBIE I €€
peIIeHus], MPOBOAUTH PACUETHI U IPOBEPSITH MOTYyUCHHBIN PE3yJIbTaT;
YUUTBHIBATh TPAHUIBI TPUMEHEHUS HW3YYCHHBIX (U3MUECKUX MOCNeH Tpu
pereHnn GU3NIeCKUX U MEXITPEIMETHBIX 3a71a4;

UCTIONb30BaTh MHQPOPMAIMI0 M MPUMEHATh 3HAHUS O MPUHIUIAX PabOThl U
OCHOBHBIX XapaKTEPUCTHKAX W3yUYEHHBIX MAalllMH, NPUOOPOB U APYTUX
TEXHUYECKUX  YCTPOWCTB IS  PEHICHUS  NPAKTUYECKUX,  Y4eOHO-

HCCIICA0BATCIbCKUX U IPOCKTHLIX 3a1a4;
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MCIIOJIb30BaTh 3HAHUA O (PU3HUECKUX OOBEKTaX M MPOIECCax B MOBCEAHEBHOM
KU3HU s oOecredeHuss Oe30MacHOCTH MpHU OOpaleHuH ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPOICTBAMHU, ISl COXPAHEHHUS 310POBbsI U COOJIIOIEHUSI HOPM
DKOJIOTMYECKOTO MOBEIECHUS B OKPYXKAIOLIEW cpene, Ay NPUHATHS PEIICHUN B

HOBCETHEBHOU KU3HH.
Buvinycknuxk na 6a306om ypoeune noayuum 603MOHCHOCHLb HAYUUMbCA:

MOHUMATh U OOBSCHSATH LIEJTOCTHOCTH (PU3NUECKOM TEOpUH, pa3inyaTh IPAHUIIBI
€€ MPUMEHUMOCTH U MECTO B Py IPYTUX (PU3HUUECKUX TEOPHIi;

BJIQJIETh TMpPHEMaMH TOCTPOEHUS TEOPETHYECKHX JOKa3aTeNbCTB, a TaKkKe
IPOTHO3UPOBAHUA OCOOCHHOCTEH TMpPOTEKaHUS (PU3HUECKUX SBICHUA U
MPOLIECCOB Ha OCHOBE MOJIyYE€HHBIX TEOPETHUECKUX BBIBOJOB U JJOKA3aTEIbCTB;
XapaKTepu30BaTh CUCTEMHYIO CBS3b MEX]Y OCHOBOIIOJIATAIOIIUMH HAyYHBIMH
MOHSATHSMH: TPOCTPAHCTBO, BpeMs, MaTepusi (BEIIECTBO, IOJIE), ABHXKEHHE,
CHJIa, DHEPT U,

BBIJIBUTATh TUIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIOJATalOMMX (PHU3MUECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

CaMOCTOSITENIbHO IJIAHUPOBAThH U MMPOBOJUTH (PUZNYECKUE IKCTIEPUMEHTHI;
XapaKTepu30BaTh IJI00ANbHBIE MPOOJEMBI, CTOSIIUE TEpell 4YeI0BEYECTBOM:
HHEPreTUUECKUE, CBHIPHEBBIC, IKOJIOTUYECKUE, — U POJb (U3UKH B PEIICHUU
ATUX IPOoOJIEM;

pelaTh NpakTUKO-OPUEHTUPOBAHHBIE KAU€CTBEHHBIE M pacUeTHbIE (PU3NUecKHe
3aJa4i ¢ BIOOPOM (PU3UYECKON MOJENH, UCIONb3ysS HECKOIbKO (PU3UUIECKHUX
3aKOHOB WJIM (OPMYJ, CBSI3BIBAIOIIMX H3BECTHBbIC (PU3MUECKUE BEITUYMHBI, B
KOHTEKCTE MEXKIIPEMETHBIX CBA3EH;

OOBSICHATh TPUHIMIBI PabOThl M XapaKTEPUCTHKH W3YYEHHBIX MAIIHH,
NpuOOPOB U TEXHUYECKUX YCTPOMCTB;

OOBSCHATH YCJIOBHSI TNPUMEHEHHUS (PU3NYECKUX MOJAENEH TNpU pEIIeHUuU

(I)I/IBI/I‘ICCKI/IX 3ajay, HaxXoIuThb ACKBATHYIO HpCI[JIO)KCHHOﬁ 3aaa4ec
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(U3UYECKYI0 MOJIeNh, pa3pemaTh NpoOsieMy KaKk Ha OCHOBE HMMEIOIIUXCS

3HAHMM, TaK U TIPU ITIOMOILA METOAOB OLCHKH.
MexaHndeckue sAIBJEHUSA
Buinycknux nayuumecs:

* pacro3HaBaTh MEXaHUYECKUE SBJICHUS M OOBSACHATHL HAa OCHOBE HMMEIOLIUXCS
3HAHUH OCHOBHBIE€ CBOMCTBA WJIM YCJOBHUSI MPOTEKAHUS HTUX SBICHUM:
PAaBHOMEPHOE U HEPABHOMEPHOE JABUYKEHHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE  JIBUJKEHHME, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXKEHUS,
CBOOOJTHOE TMAaJIEHNE TeJl, PABHOMEPHOE IBIKCHHE MO0 OKPYKHOCTH, WHEPITUS,
B3aMMOJICHCTBUE TE€JI, PEAKTUBHOE JABWIXKECHHE, Tepejadya JaBJICHHSI TBEPbIMU
TeJaMu, JKMJIKOCTSIMH M Tra3amH, arMoc(epHoe [aBieHHE, I[IJIaBaHUE Ted,
paBHOBECHME TBEPABIX TEJ, HMEIOUIMX 3aKPEIJIEHHYI0 OCh  BpallleHHs,

KoJiebaTenbHOe IBUKEHUE, PE30HAHC, BOJTHOBOE JBMKEHUE (3BYK);

* OINKCHIBATh M3YyUYECHHBIC CBOWCTBA TEI U MEXAHWYECKHE SIBJICHUSI, WCMOJIb3Ys
bu3nYecKue BEIWYMHBI TyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, TEPHO/I
oOpareHusi, macca Tela, IUIOTHOCTh BENIECTBA, CWia (CHja TSHKECTH, CHIIA
YOPYroCTH, CUJia TPEHHUS), JABJIICHHE, UMITYJIbC Tejla, KUHETHUYECKas JHEPTusl,
MOTSHITMATbHAS PHEPTHUs, MEXaHNYecKasi paboTa, MexaHudeckass MOIHOCTh, KIT/]
IIPU COBEPIICHUHU pabOTHI C UCIOIB30BAaHUEM MPOCTOTO MEXaHW3Ma, CUjla TPEHUs,
aMIUIMTyAa, TEePUOJ, M 4YacToTa KojeOaHWM, /JIMHA BOJHBI M CKOPOCTH €€
pacnpoCTpaHEHUs; TPU OMHCAHUM MPABUIBHO TPAKTOBATH (PU3UUYECKHN CMBICIT
UCIIOJIB3YEeMBIX BEJIMYMH, WX OOO3HAYEHUS W €IUHUIIBI HW3MEPEHHUs, HAXOIUTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3WUYECKYI0 BEIWYUHY C JAPYTHUMH

BCJIIMYMHAMM, BBIYHUCIIATHh 3HAYCHUC (1)I/ISI/I‘{€CKOI>’I BCJIIMYHUHBI,

¢ AHAJIM3UPOBATb CBOMCTBA TCJI, MEXaHUYCCKHUEC SABJICHUA W IIPOLECCChI, UCIIOJIb3Yys
(1)I/I?>I/I‘{CCKI/IC 3aKOHBbI: 3aKOH COXpPaHCHUA OHCPIuHr, 3aKOH BCCMHUPHOI'O TAT'OTCHUA,

MPUHLININ CYTIEPIIO3UIMU CUJ (HaXOXAeHUEe paBHOJeKCTBYonen cuibl), [, 1T u 111
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3akOoHbl HbIOTOHA, 3aKOH COXpaHEHUsT UMIyJbca, 3aKOH ['yka, 3axkoH Ilackauns,
3aK0H ApxuMesa; Tpu 3TOM pas3iindaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €r0

MAaTCMAaTUICCKOC BBIPAKCHUC,

° pa3in4daTrb OCHOBHBIC IMPU3HAKU HN3Y4YCHHBIX (I)I/IBI/I‘IGCKI/IX MOI[GJIGfII

MaTCpHuajibHas TOYKA, MHCPIHAJIbHAA CUCTEMA OTCUECTA,

* pemiath 3a7ay4d, UCMOJb3Yys (PU3NUECKHE 3aKOHBI (3aKOH COXpPaHEHHs SHEPTuH,
3aKOH BCEMHUPHOTO TATOTE€HUA, MpUHUUN cyrnepno3uuuu cui, I, II u Il 3akoHs
Hprorona, 3axkoH coxpaHeHMs uMIylbca, 3akOoH ['yka, 3axkoH Ilackans, 3akoH
Apxumena) u GopmyJbl, CBA3bIBaIOIIKE (DU3HUECKUE BEIUYUHBI (IIyTh, CKOPOCTD,
YCKOPEHHME, Macca Tejla, IJIOTHOCTh BEUIECTBA, CUJA, JABJICHUE, UMITYJIBC TEIA,
KUHETUYECKas DSHEprus, TMOTEHIMaNbHasg »JHEpPrus, MeXaHuuyeckas padora,
MexaHudeckas MomHocTs, KIIJI mpocToro Mmexanusma, cuia TPEHUs! CKOJIBKEHUS,
KOA((UILMEHT TPEHUS, aMIUIUTY1a, IEPUOJ] U YacTOTa KOJIeOaHU, IJIMHA BOJIHBI U
CKOPOCTb €€ PacHpOoCTpaHEHMs): HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4y 3alliChIBAThH
KpaTKOE YCJIOBHUE, BBIACIATh (PU3NUYECKHE BEIUYMHBI, 3aKOHbI U (QOPMYJIBL,
HEOOXOJUMbIC NJIsl €€ PEIICHHUs, MPOBOJUTH pacueThl M OICHMBATh PEaTbHOCTH

IMNOJYYCHHOTI'O 3HAUCHUA (1)I/ISI/IIIGCKOI>’I BCJIIMYNHBI.
Bbll’lyCKHuK noJydunt 603MONCHOCNTb HAYHUMBbCA:

* MCTIOJh30BaTh 3HAHUS O MEXaHWYECKUX SIBJICHHUSX B MOBCEIHEBHOM XU3HU IS
obecrnieyeHrss 0€30MaCHOCTH TMPH OOpaAIIEHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPONCTBAMH, JJII COXPAHECHUS 37I0OPOBbS M COOJIOICHUS HOPM DKOJOTUYECKOTO
MOBEICHUST B OKpYXKaWINeHd cpeae; NPUBOAUTH MPHUMEPHI MPAKTUIECKOTO
WCIIOJIB30BaHUS (DHU3UYECKUX 3HAHWM O MEXaHWYECKHX SBJICHHUSIX U (PU3NUECKHUX
3aKOHAX; MPUMEPHI HKCIOJIB30BAHKUS BO300OHOBIISIEMBIX HWCTOYHUKOB JHEPTHUH;

9KOJOIN4YC€CKHUX HOCJ'ICI[CTBI/Iﬁ HCCIICAO0BAHNA KOCMUYCCKOI'O ITPOCTPAHCTB,

® pa3jin4aTrhb IrpaHyibl IPUMCHUMOCTHU (I)I/IBI/IIICCKI/IX 3aKOHOB, IIOHUMAaThb BCCO6HIPII>1

xapaktep (GyHIAMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHCHUS MEXaHHYECKOU
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9HCPIruMv, 3aKOH COXpPaHCHUS HMIIYJIbCAd, 3aKOH BCEMHUPHOIO T}IFOTGHHH) u

OTPaHNYCHHOCTL HCIIOJIb30BAHHA YACTHBIX 3daKOHOB (BaKOH r YKa, ApXI/IMeI[a u

ap.);

®* HaXOIUTb aICKBATHYIO HpC,Z[J'IO)KCHHOﬁ 3aaa4dc (I)I/IBI/I‘ICCKYI-O MOJ€Jb, pa3peuiaTb
npo6neMy KaK Ha OCHOBC MMCHOIIUXCs 3HAHUN MO MEXaHMKE C MCHOJIb30BAaHHUEM

MAaTEMATHYECKOTO armapara, Tak ¥ [Py MOMOIIMU METOIOB OLICHKH.
TenmoBble ABJICHUSA
Buinycknuk nayuumcs:

* pacro3HaBaTh TEIJIOBBIC SIBICHUS M OOBSICHATH Ha 0a3e MUMEIONIMXCS 3HAHUM
OCHOBHBIC CBOWCTBA WJIM YCJIOBHS TPOTEKAHWSI JTHX sBIICHUN: nuddysus,
U3MEHEeHHe oO0beMa TeJl MPU HarpeBaHUM (OXJIAXKIACHUHU), OOJbIIas CKUMAEMOCTh
ra3oB, Majasi CXKMMAEMOCTh JKHJIKOCTEH M TBEPIbIX TEN, TEIJIOBOEC PaBHOBECHE,
UCTIapeHne, KOHJCHCAIus, IUJIaBJICHUE, KPUCTAUIM3AIUs, KHUICHUE, BIAKHOCTDH
BO3/yXa, pa3IMYHbIE CIOCOOBI TEIIonepenadyn (TerIonpOBOAHOCTh, KOHBEKIIUS,
U3ITy4CHHE), arperatHble COCTOSHUS BEIIECTBA, TOTJIOMIEHWE DJHEPTUU TpHU
WCTIAPEHUU KUJAKOCTH W BBIJICJICHWE €€ TMPH KOHJICHCAIMU Tapa, 3aBHCHMOCTH

TCMIICPATYPbI KUIICHUSA OT AABJICHUS,

* ONWUCBHIBATH H3YyYECHHBIE CBOMCTBA TEI W TEIUIOBBIE SIBJICHUSA, HCIIOIb3Ys
¢usznyeckue  BENMYHMHBI:  KOJUYECTBO  TEIUJIOTHI, BHYTPEHHSS  DHEPrus,
TEMIIEPATypa, yAC/IbHas TEIUIOEMKOCTh BELIECTBA, YIEIbHAs TEIIOTa IIJIaBICHHUS,
ylenabHas TeIaoTa MNapooOpa3oBaHMs, yleJdbHas TEIIOoTa CropaHus TOIUIMBA,
KOA(p(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IOPABWJIBHO TPAKTOBATh (PU3NYECKUH CMBICH UCIHOJb3YEMBIX BEJIMYMH, MX
0003HaYEeHHS U €AMHUIIBI U3MEPEHUSI, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(u3NYECKyl0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, BBIUUCIATH 3HAUYEHUE

(U3UYECKON BETMYNHEI;
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¢ AHAJIM3HUPOBATH CBOMCTBA TCJI, TCIIOBBLIC SBJICHUS MW IIPOLECCCHI, HCIIOJIb3Ys
OCHOBHBIC ITOJIOKCHHA aTOMHO-MOJICKYJIAPHOI'O YUYCHHA O CTPOCHHUU BCHICCTBA U

3dKOH COXpPAaHCHHA DHCPTIHH,

* pasin4yatb OCHOBHLIC IIPHU3HAKHW HM3YYCHHBIX (I)I/IBI/I‘IGCKI/IX MO,HGHGﬁ CTPOCHUA

ra3os, JKUJIKOCTEH U TBEPABIX TCII;

* MPUBOJAUTH MPHUMEPHI MPAKTUYECKOTO HCIONb30BAHUS (PU3UUECKUX 3HAHUU O

TCIIJIOBBIX SBJICHUAX,

* pemaTh 3a/1a41, UCIOJIb3Ys 3aKOH COXPAHEHHUs IHEPTUHU B TEIJIOBBIX Mpolieccax 1
dbopMyibl, cBA3BIBaOIIKME (U3MYECKHUE BEIMYUHBI (KOJUYECTBO  TEIUIOTHI,
TEMIEpaTypa, yaeiabHas TEIIOEMKOCTh BEIIECTBA, y/eabHas TeIIoTa MJIaBJICHHUS,
ylenbHas TemjaoTa MapooOpa3oBaHUs, yJeNbHas TEIUIOTa CropaHusl TOILIUBA,
KOA(PUIIUEHT MOJE3HOTO ACHCTBHS TEIJIOBOTO JBHUraTess): Ha OCHOBE aHaln3a
yCJIOBHSA 33/1a4M 3aIIMCHIBATh KPATKOE yCJIOBUE, BBIIEIATh (PU3HMUECKUE BETUYUHBI,
3aKOHBI M (OPMYJbI, HEOOXOIUMBIE ISl €€ PpEIICHUs, MPOBOJIUTH PACUETHl U

OLOCHUBATLH P€AIbHOCTD IMOJIYUCHHOI'O 3HAUCHUA (I)I/IBI/I‘IGDCKOI\/'I BCJIIMYUHEI.
Bbll’lyCKHuK nOY4uUnm 603MONCHOCMb HAYYUNbCAL:

* HCIOJh30BAaTh 3HAHUS O TEIUIOBHIX SIBIICHUSX B TOBCEIHEBHOW KU3HU IS
obecrnieyeHrss 0€30MaCHOCTH TMpPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPONCTBAMH, JJII COXPAHECHUS 30OPOBbS M COOJIOICHUS HOPM DKOJOTUYECKOTO
NOBEICHUSI B OKpYXKalollel cpeae; MPUBOIUTh NPUMEPHI  IKOJOTHYECKUX
MOCJIE/ICTBUA  pabOThl  JBUTATENId BHYTPEHHETO CrOpaHHs, TEIUIOBBIX U

TUAPOIIEKTPOCTAHIINM;

* pa3IMYaTh TPAHUIEI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB, TOHUMATh BCEOOIIIHIA
xapakTep GyHAaAMEHTAIbHBIX (DU3NYECKUX 3aKOHOB (3aKOH COXPaHEHUs SHEPIHH B

TCITIJIOBBIX HpOHCCC&X) N OIrpaHUYCHHOCTDb MCIIOJIb30BaAHUS YaCTHBIX 3aKOHOB,
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* HAXOJUTh AJCKBATHYIO MPEMAJIOKEHHON 3a/1aue (PU3HUECKYI0 MOJIENb, Pa3pelaTh
npobiieMy Kak Ha OCHOBE MWMEIOIIMXCS 3HAaHUM O TEIJIOBBIX SBICHUSAX C
UCIOJIb30BAaHUEM MATEMAaTUYECKOro amnmapara, Tak W IpU I[OMOIIM METOOB

OLICHKU.
DJIeKTPUYeCKHEe U MATHUTHBIE SBJICHUS
Buinyckuuk nayuumcsi:

* pacmo3HaBaTh JIEKTPOMATHUTHBIC SBJICHUS U OOBSICHATH Ha OCHOBE MMEIOIITUXCS
3HAaHMN OCHOBHBIE CBONCTBA WJIM YCJIOBUS MPOTEKAHUS OTUX SBJICHUM:
ANEKTPU3ALMSA TEJl, B3AUMOJACUCTBUE 3apSA0B, JIEKTPUUECKUN TOK U €ro JEUCTBUS
(TermoBoe, XHUMHYECKOE, MAarHUTHOE), B3aMMO/JICHCTBHE MarHuToB,
AJIEKTPOMArHuTHas UHAYKIHUS, JEHCTBUE MArHUTHOTO TOJISl HA MPOBOJHUK C TOKOM
M Ha JBUXKYIIYIOCS 3apsDKEHHYKO 4YacTHUILy, JECUCTBHE JJIEKTPUYECKOrO MOJISI Ha
3apSKEHHYIO YacTHUILy, 3JIEKTPOMArHUTHBIC BOJIHBI, MPSAMOJIMHEUHOE

pacipoCTpaHCHUC CBCTA, OTPAKCHHUC U IIPCIIOMIICHUEC CBCTA, JTUCIICPCUA CBCTA.

®* COCTaBJITb  CXCMbl  JJICKTPHUYCCKHX ueneﬁ C IIOCICOAOBATCIIBHBIM U
napajuiCJibHbIM COCAWHCHUCM JJICMCHTOB, pasjiidad YCJIOBHBIC 0003HaYEHUS
9JICMCHTOB OJICKTPHUYCCKHX HCHCﬁ (I/ICTO"IHI/IK TOKa, KIKOY, PE3UCTOp, pEOCTar,

JaMII0uKa, aMIepMeTp, BOJIBTMETP).

* HUCIIOJIb30BAaTh OITHUYCCKHUC CXCMbl IJIsI ITOCTPOCHUA H306pa)KeHHI>'I B IINIOCKOM

3epKaJie ¥ coOMparoIei JImH3e.

* ONKCHIBaTh U3YYEHHBIE CBOMCTBA TN U ANEKTPOMArHUTHBIE SIBJICHUSI, UCTIOIb3YsI
¢uznyecKkue BETUYMHBL: AJIEKTPUYECKUI 3apsi, cujla TOKa, DSJIEKTPHUYECKOe
HaIpSDKEHUE,  JJIEKTPUYECKOE  CONPOTUBIIEHHE, YAEIBHOE  COIPOTHUBIICHHUE
BElIECTBa, paboTa 3JIEKTPUUECKOTO MOJs, MOIIHOCTh TOKA, (POKYCHOE pacCTOSIHUE
U ONTUYECKAas Cuia JHUH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U

qactoTa CBCTA, IIpHU OIIKMCAHHMHU BCPHO TPAKTOBATH (I)I/IBI/I"ICCKI/Iﬁ CMBICJI
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UCIIONIb3YEMBIX BEJIIMYMH, WX OOO3HAYEHHsS] U EAMHULBI HW3MEpPEHUs; HaXOAWUTb
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3UYECKYI0 BEIMYMHY C JIPYTUMHU

BCINMYMHAaMM.

* aHAJU3UPOBATh CBOMCTBA TeJ, SJEKTPOMArHUTHBIC SBJICHUS M IPOLIECCHI,
UCIIONIB3Yysl (DU3WYECKUE 3aKOHBI: 3aKOH COXPAHECHHS JJICKTPUYECKOTO 3apsina,
3akoH Oma i ydacTka uemnu, 3akoH Jxoyns-JIeHra, 3aK0H MPSMOJMHEMHOTrO
pacnpocTpaHEHHUs CBETa, 3aKOH OTPAKEHUs CBETA, 3aKOH MPEJIOMJICHUS CBETA; IIPU
TOM pas3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe

BBIPAKECHHE.

* IPUBOAUTL IPUMCEPLI IMPAKTHYCCKOI'O HCIIOJIb30BAHUSA (i)I/ISI/I‘leCKI/IX 3HAaHUU O

SJICKTPOMArduTHBIX SBJICHUAX

* pelaTh 3a/1a4M, UCHOb3ys (pu3mdeckue 3akoHbl (3akoH OMa A yJacTka Lely,
3akoH Jlkoyns-JIeHna, 3aKOH NPSMOJIMHEMHOTO paclpOCTPAHEHHS CBETA, 3aKOH
OTpa)XEHHUsI CBETa, 3aKOH MPEJOMJICHHS CBeTa) WM (OPMYJIbI, CBS3BIBAIOIINE
¢usznyecKkrue BETMYMHBI (CHUJIa TOKA, SJEKTPUUECKOE HAMpsKEHUE, SJIEKTPHUIECKOe
CONPOTHUBIICHUE, YACIBbHOE COMPOTHUBJICHUE BEIIECTBA, pabOTa 3JIEKTPUYECKOIrO
MOoJIsl, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHHE U ONTHYECKas CHJIa JIMH3BI,
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M YacToTa CBeTa, (OpMYIbl
pacuera ANEKTPUYECKOTO CONPOTHUBJIECHUS
IPUIOCIIEN0BATEIbHOMUITAPATUIEIbBHOMCOEIMHEHUN TIPOBOJHUKOB): HAa OCHOBE
aHaiM3a YCJIOBMS 3aJauyMl 3allHChIBATh KPATKOE YCIOBUE, BBIACHATH (U3UUECKUE
BEJTMYMHBI, 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIC ISl €€ PEIICHHs, MPOBOJIUTH
pacueTel M OLEHUBAaTh PEAJIbHOCTh TMOJYYEHHOTO 3HAYCHUA (PUINYECKOU

BCINYUHBI.
Bbll’lyCKHuK noay4unt 603MOINCHOCMb HAYYUMbCA.!

* MCIIOJIb30BATh 3HAHUS 00 QJICKTPOMArduTHBIX SABJICHUAX B HOBCCI[HCBHOfI KHU3HHU

i obecrieyeHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
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yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOIEHUS HOPM 3KOJOTHYECKOTO
IIOBEICHUSI B  OKPYXKalOLIEd  cpelne; NPUBOAUTH  INPUMEPHI  BIMSHUSA

SJICKTPOMArHUTHBIX I/IBHYT-ICHI/Iﬁ Ha JKMBBIC OPIaHU3MBbI;

* pa3IMYaTh TPAHULIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
xapakTep (QyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPAHEHHS DIIEKTPUUYECKOTO
3aps/ia) U OTPAaHUYEHHOCTh HCIOJIb30BAaHUSI YACTHBIX 3aKOHOB (3akoH Oma aiis

y4acTKa 1enu, 3akoH J[xxoyns-Jlenna u ap.);

®* HCIIOJBb30BATL IPHUCMBI TTOCTPOCHUSA (1)I/IBI/II-ICCKI/IX MOI[GJIGIZ, IIOUCKa U
(1)0pMYJ'II/Ip0BKI/I A0Ka3aTCJIbCTB BbIJIBUHYTBIX THIIOTC3 U TCOPCTHYCCKUX BBIBOJIOB

Ha OCHOBE 3MITUPUYECKH YCTAHOBJIEHHBIX (PaKTOB;

* HaXOJIUTh AJEKBATHYIO MPEIOKEHHON 3a1aue GU3HUECKYI0 MOJIENb, pa3peniaTh
mpo0eMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUI 00 SJIEKTPOMATHUTHBIX SIBIICHUSX C
VCIIOJIb30BAaHMEM MaTEeMaTUYECKOro amnrapara, Tak U I[PU [OMOIIM METOJIOB

OLIEHKHU.
KBanroBbie ABJIeHUA
Buinycknuk nayyumces:

* paciio3HaBaTb KBAHTOBBIC SBJICHUA U 00BACHATH Ha OCHOBE HUMCIOIINXCA 3HAHUU
OCHOBHBIC CBOMCTBA WJIM YCIIOBUA MPOTCKAHUA OTHX SIBICHUM: €CTCCTBCHHAsI M
HNCKYCCTBCHHAs pPaalOAKTUBHOCTL, O-, B- U Y-U3JIYUCHHsA, BO3HHKHOBCHHC

JIMHEUYATOTO CIICKTpa U3JIYUYCHHA aTOMa,

¢ OIIMCBhIBATb M3YYCHHBIC KBAHTOBLIC ABJICHUSA, UCIIOJIb3Ys (bnanecm/le BCJINYUHBI:
MaCCOBOC 4YHCJIIO, 3apsAJ0BOC YUCJIO, IICPUO] ITOJypacinaga, SQHEPTUA q)OTOHOB; Ipu
OIIMCAaHUU IIPABHUIIBHO TPAKTOBATbH (I)I/IBI/I‘-IeCKI/Iﬁ CMBICJI HUCIIOJIb3YEMbIX BCJIMYMH,
UX 0003HAYEHHUS H CAVMHUIBI HU3MCPCHHA, HAXOAUTH Cl)OpMy.HBI, CBA3BIBAIOIIHNC
JaHHYIO (I)I/IBI/I"ICCKYIO BCIMYMHY C APYIrMMH BCIIMYMHAMHU, BBIYUCIIATH 3HAUYCHHC

(bu3MYECKON BEIMUNHBI;
18



* aHAJIM3UPOBATh KBAHTOBbBIC SIBICHHS, HCHONB3ys (U3MUECKHE 3aKOHBI U
IIOCTYJIATBI: 3aKOH COXPAHEHHsI JHEPIUH, 3aKOH COXPAHEHMUS DIIEKTPUYECKOIO
3apsAa, 3aKOH COXPAHEHUS MAacCOBOIO 4YHUCJA, 3aKOHOMEPHOCTH U3JIyYEHUS WU
MOTJIOUICHHSI CBETa aTOMOM, IPHU 3TOM pa3inyaTh CJIOBECHYIO (POPMYIMPOBKY

3dKOHAa U €TI0 MaTECMATHYCCKOC BBIPAKCHHUC,

* pa3jin4daTb OCHOBHLIC IIPU3HAKHU HHaHeTapHOﬁ MOACIIM aTomMma, HYKHOHHOﬁ

MOJICJIM aTOMHOI'O A1pa,

* IPUBOAUTH IPUMEPHI NPOSABIECHUSA B IPUPOJE U MPAKTUYECKOTO0 UCIOJIb30BAHUS

PAaaAUOAKTUBHOCTH, AACPHBIX U TCPMOAACPHDBIX pCaKHHﬁ, CIICKTPAJIbHOI'O aHaJIru3a.
BblnyCK‘HuK nOY4uUm 603MONCHOCMb HAYYUNbCAL:

* UCIOJIb30BaTh MOJTY4YEHHbIE 3HAHMS B MOBCEIHEBHOM >XKM3HU MPU OOPAIEHUH C
npudbopaMu U TEXHUYECKHUMHU YCTPOMCTBAMM (CUETUYMK HMOHU3UPYIOMIMX YACTHIL,
JO3UMETp), JUIsl COXPAHEHHS 370pPOBbS W COOJIOEHUS HOPM SKOJOTHYECKOTO

MOBEACHUS B OKPYXKAIOUIEH CPEJIE;
* COOTHOCUTD SHEPTHIO CBSI3M AaTOMHBIX siIep C 1e(PEKTOM MACCHI,

*IIPUBOJWUTL IIPUMEPBLI BJIIMAHHUA PAAUMOAKTHUBHBIX I/ISJIy"IeHI/Iﬁ Ha JKHMBBIC
OpraHu3Mbl; IMMOHUMATb IMPHUHIIAII I[eﬁCTBHH A03UMCTpPa U pa3jindaTb YCJIOBHA €CTO

HUCIIOJIb30BaHHAA,

®* DOKOJOIHYCCKHEC HpO6HCMBI, BO3HHUKAIOIMWE IIPpH HCIIOJIB30BAHHMM ATOMHBIX
BHCKTPOCTaHHHﬁ, " IIYTHU PCIICHUA OTHUX HpO6JI€M, IMEPCIICKTUBLI UCIIOJIL30BAHMUA

YIPABJISIEMOT0 TEPMOSJIEPHOTO CUHTE3A.
JJIeMeHThI ACTPOHOMUM

Buinycknux nayuumcs:
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* yKa3biBaTh Ha3BaHMs IUIaHET COJMHEYHOW CHCTEMBI; pa3inyaTh OCHOBHBIE
IpU3HAKKW CYTOYHOTO BpalleHHs 3Be3qHOro Heba, nBuxkeHus Jlynol, ConmHia u

IIJIaHET OTHOCHUTCIIBHO 3BEC3 1,

¢ IIOHMMATb pPas3jIndusa MCKAY FGJIPIOHGHTPI/I‘IGCKOI>’I )41 I“€OHGHTpI/I‘I€CKOI>’I

CUCTCMaMU MHPA,
Bbll’lyCKHuK nOY4un 603MONCHOCMb HAYYUNIbCAL:

® YKa3bIBaTb O6IHI/IC CBOMCTBA M OTJMYHUS IUIAHET 3E€MHOU I'pyniibl U IINIAHCT-
IT'MraHTOB, MaJIbIX TCJI ConHeuHON cUCTEMBI M OOJIBIITUX IIJIaHCT, ITIOJIB30BATHCA

KapToW 3BE3IHOT0 Heba Mpu HAOIIOIEHUSIX 3B€3HOTO He0a;

* pa3nuyaTh OCHOBHBIE XapaKTEPUCTHUKU 3Be3] (pa3mep, LBET, TeMIlepaTypa)

COOTHOCHTB IIBET 3BE3/IbI C €€ TEMIIEPATYPOil;
* pa3anyaTh THIIOTE3bI O MPOUCXOXKACHUU CONHEUHON CUCTEMBI

COAEPXAHHUE KYPCA

10 kaacce (68 yacoB, 2 yaca B HeJAeJII0)

BBEJIEHUE. ®u3suka H eCTeCTBEHHO-HAYYHBI MeETOJ IO3HAHMS
npupoas! (14.)

duszuka — ¢yHAaMEHTalbHas Hayka O mpupoje. MeToabl HaydHOTO
uccienoBanus (pusnueckux sBiIeHU. MogenupoBaHue (U3NYECKUX SIBICHUN U
npoueccoB. U3NUECKUIN 3aKOH — TPAHULIBI MPUMEHUMOCTH. DU3NYECKre Teopun
Y TIPUHIIATT COOTBETCTBUS. Poiib 1 MecTo ¢u3uku B GOpMHUPOBAHUN COBPEMEHHOU
HAyYHOW KapTUHBI MHpA, B IPAKTUYECKOM ACATEIBHOCTH HOaeN. Qusuka u
Ky1bmypa.

Mexanuka (25 4.)

['paHnubl  IPUMEHUMOCTHM  KJIACCUYECKOM  MEXAaHWKU.  BaxkHeuue
KMHEMATUYECKUE XapaKTEPUCTUKU — TEPEMEIICHUE, CKOPOCTh, YCKOPEHHE.
OCHOBHBIEC MOJCIIM TEJI U JBIKCHUI.
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B3aumoneiictBue Tten. 3akoHbl BcemupHoro Ttsarorenusi, ['yka, cyxoro
TpeHus. aepuuanpHas cucrema orcyeTa. 3aKoHbl MeXaHUKU HbroToHA.

MMIynbC MaTepHalbHOM TOYKH M CUCTEMBI. V3MEHeHuMe U COXpaHEHHE
umnyieca. Hcnonvzosanue 3aKoHO8 MexaHuku Ol OOBbACHEHUs OGUIICEHUs
HebecHbIX men U Ol pazsumus KOCMudeckux ucciedosanuu. MexaHUueckas
DHEPIUs CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHepruu. PaboTa cuibl.

Pasnosecue mamepuanvroti mouku u meepoo2o mena. Ycioeus pagHoGecus.
Momenm cunvl. Pagnogecue sxcuokocmu u 2aza. /[eudcenue dcuoxocmeti u 2a308.

Moaexkyasipuas ¢pusuka u repmoguHaMuka (18u4.)

MonekynsapHo-kunetndeckas Teopus (MKT) crtpoenuss BemectBa u ee
AKCIIEPUMEHTAJIbHBIE JI0Ka3aTeabCcTBA. AOCOIIOTHAas TeMIeparypa Kak Mepa
CpeaHEN KMHETUYECKOW YHEPTUM TEIJIOBOTO JBMKEHUS YaCTHUIl BenlecTsa. Moeinb
uJcalbHOro0 rasa. /laBmeHue rasza. YpaBHEHME COCTOSHMSI MJICAIBHOIO rasa.
Ypasuenue Menaeneesa—Kianeipona.

ArperatHble COCTOSIHUA BellecTBa. Modenb cmpoenusi HcuoKocmel.

BHyTpeHHss sHeprus. Pabora u Temionepenaya Kak CrocoObl M3MEHEHHUs
BHyTpeHHeil sHepruu. [lepBblit 3akoH TepMoanHaMuki. HeoOpaTUMOCTh TEMIOBBIX
npoueccoB. [IpuHIUIIBI 1EHCTBHS TEIUIOBBIX MAILIMH.

duekTpoauHaMuKa (22 4.)

Onextpuyeckoe mnoJie. 3akoH Kymona. HanpspkeHHOCT W NOTEHIMAN
IIEKTPOCTATUYECKOTO MOJIA. IIpOBOIHMKM, IOIYNPOBOJHHUKH W JTUIJICKTPUKU.
Kongencarop.

[TOCTOSIHHBIN 3IEKTPUUECKUI TOK. DJAEKTPOABIOKYLIas cuia. 3akoH Oma 1uis
IIOJIHOM  Ienu. OJJNEKTPUYECKMH TOK B IPOBOJHHUKAX,  DJIEKTPOJIMTAX,
NOJIyIPOBOJHUKAX, Ta3ax U BakyyMe. Ceepxnposooumocme.

Pe3eps (24.)
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COJEPKXAHUE KYPCA

11 kaace (68 yacoB, 2 yaca B HeJACJII0)

dieKTpoAUHAMUKA(MIPOI0JIKEHUE)

MarauTtHoe noJie. JjieKTpomaruuTHas uaaykuus (11 4.)

Nuaykunss MarHuTHOTO 110151, JIeMCTBME MAarHUTHOTO TOJI HA MPOBOJIHUK C
TOKOM M JBWXKYLIYIOCA 3apspKeHHYR0 yactuny. Cuna Ammnepa u cuna Jlopenna.
MarauTtHbsle CBOMCTBA BEIIECTBA.

3aKOH  JJEKTPOMATHUTHOW  MHAYKIUU.  DJIEKTPOMArHUTHOE  TOJIE.
[lepemennblii  TOK. SIBIeHME caMOMHAYKIMU. WHAYKTUBHOCTb. OHepeus
9NIEKMPOMACHUMHO20 NOJIA.

Koune0anust u BosiHbI (12 4)

Mexanudeckue koiaeOanus

Mexanudeckue  koneOanus.CBoOomHBIE  KoJeOaHWs. MaremMaTHdecKuid U
NPY>KUHHBIA MasTHUKH. [IpeBpamieHussHEprUu Mpu KoieOaHusIX. AMILIUTYAA,
Nepuo, 4yacToTa, (paza xonedanuii. BeiHy)1eHHbIE KOJIeOaH s, pe30HAHC.
DOnekTpoMarHuTHble koJsieOaHus. KoseGaTenbHbI KOHTYp. DJIEKTPOMArHUTHBIC
BOJHBI. JlMama3oHbl SJIEKTPOMArHUTHBIX M3JIYYEHUH M HUX IPAKTUYECKOE
MPUMEHEHHUE.

Ontuka. CBeroBblie BoJIHbI. U31yuyenne u cnekTpsbl. (17 4.)
['eomerpuueckas onruka. [IpsmosmHeNHOE  pacnpoCTpaHEHHWE CBETa B
OJIHOPOJHON cpeAe. 3aKOHbl OTpaXKEHUST U mpesiomiieHuss cBera. llonHoe
oTtpaxxeHue. OnTuyeckue nprudopkl.

BonHoBEIE CBOMCTBaA CBETA.

Ckopocts cBeta. UnTepdepenius csera. KorepentHocTs BOIH. Judpakius ceera.
[Tomsspuzanmss cBera.  Jlucmepeuss  cBera.  IIpaktuyeckoe  NpUMEHEHHE
AIEKTPOMArHUTHBIX U3ITyYCHUH.

OcHOBBI cHeNMAJIBLHOW TEOPUM OTHOCHUTEIbHOCTH/IHBAapUAHTHOCTH
MOJyJiE CKOPOCTH CBeTa B BakyyMme. [IpMHIIMIT OTHOCHUTEIHLHOCTHM ODWHIITEHHA.

CBs13b Macchl ¥ 3HEPTUU CBOOOAHOMN YaCTUIBl. DHEPTHUS MTOKOSL.
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KBanroBasi puzuka. ®usuka atroMa u aToMHOro siapa (17 4.)

['mmoreza M. [Inanka. DOTOATEKTPUUECKHIA s dexr. ®oToH.
KopnyckynsipHO-BOJIHOBOH Ayaiu3M.

[Tnanerapras moaens aroma. OOBSICHEHNE TUHEHYATOTO CIIEKTPa BOJIOPOAA
Ha OCHOBE KBAaHTOBBIX NOCTynaToB bopa.

CocTaB U CTpOEHME ATOMHOIO si/ipa. JDHEPrUsl CBSI3M aTOMHBIX siziep. Bumabl
PaIMOaKTUBHBIX MPEBPAIICHUI aTOMHBIX SIZIEP.

3aKOH paJMOAKTHUBHOrO pacnana. Aaepueie peakuuu. lLlenHas peakius
JEIICHUS ALIEp.

DneMeHTapHble YacTuilbl. DyHIaMEHTaIbHbIE B3AUMOICHCTBUS.

3navyenre (GU3NKH IS TOHMMAHUSA MHPaA U Ppa3sBUTHSA
NMPOU3BOAUTEIbHBIX cII (14.)

Oo6o0maromee nopropenue (8 4.)

Pe3eps (2 4.)

TemaTuueckoe miianupoBanue no ¢pusuke, 10 kiacc (6a30Bbli YPOBEHBD)

Ha3zBaunue TeMbl KoauuyecTBO 4acoB

BBenenne @®usnka B MO3HAHUMM BEIIECTBA, MOJIS, 1
NPOCTPAHCTBA U BPEMEHHU

Mexanuka 25
MonekynsipHas ¢pusuka. TepMoguHaMHUKa 18
DJIeKTpoIMHAMUKA /DIIeKTpOCTaTHKA. / 22
Pezepn 2

TemaTnueckoe mianupoBanue no pusuke, 11 kiaacc (0a3oBblid ypOBEeHb)

Ha3Banue TeMbI KoaugecTBO 4acos
MarauTtHoe noJjie. DJIeKTpOMarHuTHas UHIYKIUA 11
Kosnebanus u BOIHBI 12
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OnTuka. CBeToBbI€ BOJIHBL. M311ydeHUE U CIEKTPHI.

17

KBanToBas ¢usuka. @usmka aroma U aTOMHOTO S/1pa 17
3nayeHne QU3MKU IS TIOHUMAaHHUS MUpPAa H Pa3BUTHSA 1
POU3BOIUTENILHBIX CUJI

O6o061maroiiee TOBTOPEHHE 8
Pezepn 2
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