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HHOACHUTEJIBHASA 3AIINCKA.

PabGouass mporpamma €cTECTBEHHOHAyYHOW HAIPABICHHOCTH IIO ¢usuke ¢
WCI0JIb30BaHNEM 000pymoBaHus meHTpa «Toukm pocrtay mims 8-11  kimaccoB OCHOBHOM
LIKOJIbI COCTaBJIEHA U pa3paboTaHa B COOTBETCTBUU C:

*  @enepanbHbiM 3akOHOM 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpasoBanun B Poccuiickoii ®exepanum» (¢ W3M. W JIOM., BCTYIL. B CHIY C
01.09.2020);

* TpeboBaHuaMU DeneparbHOTO rOCYAapCTBEHHOTO0 00pa30BaTENbHOIO CTAaHJApTa
OCHOBHOTO 00111ero oOpa3oBanus (yTB. Iprka3oM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

* [lacmoprom HaumoHasnbHOrO mnpoekTa «OOpa3zoBanue» (yTB. NPE3UIAUYMOM
Coseta nipu [Ipesunente PO no crparernueckoMy pa3BUTHIO U HAIIMOHAIBHBIM
MpOeKTaM, MPOoTokoJ oT 24.12.2018 Ne 16);

* TocynmapctBennoii  mporpammoit  Poccuiickoii ~ @enepaunu  «Pa3Butue
ob6pazoBanus» (yrB. [loctanoBnenunem IIpaButensctBa PO o1 26.12.2017 No 1642
(pen. ot 22.02.2021) «OO6 VyTBEpXIEHWU TOCYNAPCTBEHHOW MPOTPAMMBbI
Poccuiickoit deneparuu «Pa3Butre 00pa3oBaHUMY;

* aBTOPCKOM MporpamMMoil OCHOBHOTO 00IIero oopasoBanus mo ¢usuke mis 8-9
kiaccoB (A. B. Ilépeimkun, H.B. ®unonosny, E.M.I'yrauk, M., «/Ipoday, 2015
r.);

* MeroauyeckuMU pPEKOMEHJAMSAMHU IO CO3JaHHI0 U (PYHKIMOHHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aAIUAX, PACMOJIOKEHHBIX B CEIbCKOW MECTHOCTH
M MalblX Topojax, LEHTPOB O0O0pa3oBaHUS  €CTECTBEHHOHAy4YHOU U
TEXHOJIOTHYeCKo  HampaBiaeHHocTedl  («Touka  pocray)  (YTBepKACHBI
pacnopsbkeHueM MunHucTepcTBa npocsenienus Poccuiickoin @enepanuu ot 12
stuBapst 2021 r. Ne P-

6).
Pabouas mporpamma peanusyercs B yueOHukax A. B. Ilepwimkuna «®usuka 8 kiaccey,
«Dusuka 9 kmaccy, «dusuka 10 wimaccy, «Pusuka 11 kimace» cucremsl «BepTukanby

[Tepoimkun A. B., yueOHuk ans oOmieoOpa3oBarenbHbIX yueOHBIX 3aBeaeHuid.M.: [Ipoda,
2020

[Iporpamma OTpeeNsieT COAepKaHUE U CTPYKTYpy  y4eOHOTO
MaTtepuana, mociae0BaTeIbHOCTh €r0 U3yUeHusl, MyTH (OPMUPOBAHUS CUCTEMBI 3HAHUHN, YMEHHIA
1 CI0CO0O0B JeSITENLHOCTH, PAa3BUTHS, BOCITUTAHUS U COIMATU3AIINN yIAIIAXCSl.

Co3manme neHtpa «Touka pocra» mpeAmoyiaraeT pasBUTHE 00pa3oBaTEIbHON
UHpacTpyKTypsl 00mme0o0pa3oBaTeNbHON OpraHu3alid, B TOM 4YHCJIE OCHAICHHE
0011e00pa30BaTeIbHOM OpraHu3aIun:

1. obGopynoBanueM, cpeiacTBaMu OOydeHHS M BOCIUTAHUS Ui W3Y4eHHUs (B TOM YHCIE
AKCMIEPUMEHTATIBLHOTO) TPEMETOB, KypCOB, AUCIUILUINH (MOIYeil) eCTeCTBEHHOHAYYHOM
HAMpaBJIICHHOCTH TPU peaTu3allid OCHOBHBIX 001e00pa3oBaTeNbHBIX MPOTpPaMM H
JOTIOTHUTEIBHBIX 00IIe00pa30BaTENbHBIX MPOTPaMM, B TOM YHCJE AN PACHIUPEHUS
coJiepkaHus yueObHoro npenmera «Pusnkay;



2. 00opylnoBaHHMEM, CpEACTBAMH OOydYeHHsS M BOCIMTAHHS JUIS peaju3alMyd MporpaMM
JONOJHUTEIBHOTO 00pa30BaHUs €CTECTBCHHOHAYYHOI HAlPaBICHHOCTEH;

3. KOMIIBIOTEpHBIM M UHBIM 000PYJIOBAHUEM.

[IpodwmibHbI KOMIUIEKT 00OpymoBaHHs oOecrieunBaeT 3((EKTUBHOE IOCTHKECHUE
00pa3oBaTENIbHBIX PE3YJIBTATOB OOYYAIOIIMMUCA 10 TPOrpaMMaM €CTECTBEHHOHAYYHOM
HAIpPaBJICHHOCTH, BO3MOXKHOCTh YIITYONEHHOTO M3YYEHHUS OTACIBbHBIX MPEJAMETOB, B TOM
gucie 11 GOPMHUPOBAHUS HM300pPETATENBCKOTO, KPEATHBHOTO, KPUTUYECKOTO MBIILICHHS,
pa3BuTHS ~ (YHKIMOHAIBHOH TPAMOTHOCTH y  OOydaromuxcs, B TOM  YHCIE
€CTECTBEHHOHAYYHOW U MaTEMATHYECKOM.

DKCIIEpUMEHT SIBIISETCS UCTOYHUKOM 3HAHUW U KPUTEPHUEM MX MCTUHHOCTH B HAyKe.
KoHnuenuus coBpeMeHHOro 00pa3oBaHUs MOJPa3yMEBAET, YTO B y4€OHOM SKCIEPUMEHTE
BEAYUIYIO POJIb JIOJDKEH 3aHATh CaMOCTOSTENIbHBIA HCCIEIOBATENbCKAN YUCHUYECKHI
skcniepuMeHT. COBpEMEHHBIE IKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS 10 (U3UKE yXKe€ TPYIHO
MpeCTaBUTh 0€3 UCIOJIb30BaHUs HE TOJBKO aHAJIOTOBBIX, HO U LU(POBBIX U3MEPUTEIBHBIX
npubopos. B ®enepanbHOM rocyaapcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe (Aanee —
®I'OC) mpomnucaHo, YTO OJHUM U3 YHHUBEpCAIbHBIX Y4eOHBIX aedcTBuid (mamee — YVY/]I),
MPUOOpPETaEMbIX YUYalIUMUCS, JODKHO CTaTh yYMEHHUE «IIPOBEICHHS OIBITOB, MPOCTHIX
JKCIIEPUMEHTAIIBHBIX UCCIEA0BAaHUM, MPSAMBIX U KOCBEHHBIX U3MEPEHUH C UCIOJIB30BAaHUEM
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.

VY4eOHBIN IKCIIEPUMEHT MO (U3UKE, MTPOBOJIUMBIN HA TPATUIIMOHHOM 000PYT0BaHUHU
(6e3 mpumeHeHHs IMQPOBBIX J1TA0OPATOPHIl), HE MOXKET B TMOJHON Mepe o0ecrneyuTh
pemieHre BceX 00pa3oBaTENbHBIX 3aJad B COBPEMEHHOH ImKosie. CIIOKUBIIASCS CHTYaIUs
00yCIIOBJICHA CYIIIECTBOBAHUEM Psifia IPOOIIEM:

® TpaIWIIHUOHHOC INKOJBHOC O60py,HOBaHI/IC H3-3a OrpaHUYCHUA TCXHUUYCCKUX
BO3MOJKHOCTEH HE IM03BOJIAET IMPOBOJUTH MHOT'HMC KOJIUYCCTBCHHBIC UCCIICIOBAHUA,

® JINTCIBbHOCTH IPOBCIACHUA (bI/IBI/I‘IeCKI/IX I/ICCJ'IC,Z[OBaHI/Iﬁ HC BCCTJa COIIacyeTcsa C
JIIMTCIIBbHOCTBIO y‘le6HI)IX SaHHTHfI;

® BO3MO>XHOCTh IPOBEJIECHUS MHOTHX (PU3NYECKHX HCCIECIOBaHUI OrpaHUYMBAETCS

TpeOOBAaHUSMU TEXHUKU OE30MIACHOCTH U JP.

Hudposas naboparopus KapIuHAIBHBIM 00pa30M U3MEHSIET METOJUKY U COJAEpKaHUe
AKCIEPUMEHTAJILHON JIEATEIHHOCTH U MIOMOTAET PEIIUTh BbIIICTIEPEUHUCICHHBIE TPOOIEMBI.
Mupokwuii ciekTp HU(POBBIX JATYUKOB MMO3BOJISIET YUAIIMMCS 3HAKOMUTBHCA C MapaMeTpaMu
(U3MYECKOTO HKCHEPUMEHTa HE TOJHKO HAa KAueCTBEHHOM, HO M Ha KOJIHYECTBEHHOM
ypoBHe. C momomiplo HUPPOBO 1a0OpaTOPUU MOXKHO TPOBOJAUTH  ATUTEIBHBIN
AKCIEPUMEHT Jla)ke B OTCYTCTBUHU JSKcliepuMeHTaropa. [Ipu 3Tom u3mepsieMble JaHHBIE U
pe3ynbTaThl UX 00paOOTKH 0TOOPAXKAIOTCS HEMOCPEACTBEHHO Ha SKpaHe KOMIIBIOTEpA.

B mpouecce GopMupoBaHUs 3KCIIEPUMEHTAIBHBIX YMEHMH MO (U3UKE YYalluics yduTcs
NPEJCTaBIATh HH(OPMAIHIO 00 UCCIEI0OBAaHUN B YETHIPEX BHUJIAX:

e B BepOaJbHOM: OMHCHIBATH OKCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJIENb
JKCIIEPUMEHTa, (PUKCUPOBATh BHHMAaHHE Ha H3MEPSIeMbIX (PU3NYECKUX BETUYHMHAX,
TEPMHUHOJIOTHH;

e B TAaOMUYHOM: 3alOJIHATH TAOMHUIIBl JAHHBIX, JIEKAIIMX B OCHOBE MOCTPOCHUS
rpadukoB (IIpU 3TOM y y4yalIMXCs BO3HUKAET MEPBUYHOE MPEICTaBICHHE O MacliTabax
BETTUYHH);

® B rpaduyecKkoM: CTPOUTh TpauKu MO TaOJUYHBIM JAHHBIM, YTO IIO3BOJIET
NEpEeHTH K BBIIBWKECHUIO THIOTE3 O XapakTepe 3aBUCUMOCTH MEXAYy (HU3UYECKUMU



BCIMYMWHaMU (HpI/I 9TOM  YUYUTCJIb IIOKA3bIBACT IMPCHUMYLUICCTBO B BU3YyAJIM3allUA
3aBUCHUMOCTEH MCXKIY BCINMYUNHAMU, HATTTAAHOCTD U MHOFOMepHOCTb);

® B aHAIMTUYECKOM (B BMJE MAaTEMaTUYECKUX YPABHEHMI): IMPUBOIUTH

MaTEMaTU4YCCKOC OIIHMCaHUuce B3anMOCBA3U (1)I/ISI/I‘-IGCKI/IX BCJINYHUH, MaTeMaTnu4YeCKOC

0000111eHNE MTOJTyYSHHBIX PE3YIIbTaTOB.

[Tepexon K Kaxa0My 3TaIy NPEACTaBICHHUS MHPOPMAIMH 3aHUMAET JOCTATOYHO OOJIBIION
POMEKYTOK BpeMeHH. besycnoBuo, B 8-11 kiaccax 3TOT mporecc HE0OXOAWM, HO B CTapUIMX
KJIaccax 3TO BpeMsi MOKHO ObUTIO Obl OTBECTHM Ha pelieHue 0osiee BaKHBIX 3a1ad. B aTom miaHe
U pOBBIE JTA00OPATOPUH TIO3BOJISIFOT CYIIECTBEHHO SKOHOMHUTH BPEMSI, KOTOPOE MOXKHO TIOTPATUTh
Ha (OPMHUPOBAHME HCCIICNAOBATEIILCKUX YMEHHHN YYallMXCs, BBIPAKAIOMIUXCA B CIEIYIOMIHUX
JNEUCTBUSAX:

e ompeaeneHrue MpoodIeMsl;

® TI0CTAaHOBKA MCCIICJIOBATEIILCKOM 3a1a4H;

¢ IJIAaHUPOBAHUE PCIICHUA 3a/1a4H,

® [IOCTPOCHHUE MOJIECIIEH;

® BBIABM)KCHHUC I'IIOTE3,

® HKCICpUMEHTAIbHAS MPOBEPKA TUTIOTE3;

® AaHaJIn3 JaHHBIX OKCIICPUMCHTOB HUJIN Ha6HIO)IeHI/II>'I;
¢ (dopMynupoBaHKE BHIBOJIOB.

[locnengnue roapl y ydamuxcs HaONIOAAaeTCs HU3Kas MOTUBALUS U3y4EHUs
€CTECTBEHHOHAYYHBIX AMCLUUIUIMH U, KaK CIEJICTBHE, MaJieHHe KayecTBa OOpa30OBaHMIL.
udpoBoe yuedHOE 0060pYyIO0BAHNE MMO3BOJIACT YUAIIUMCS O3HAKOMUTHCSI C COBPEMEHHBIMH
METO/IaMHU HCCIIeI0BaHuUs, IPUMEHIEMbIMU B HayKe, a YIUTEN0 — MPUMEHSITh Ha MPaKTHUKE
COBPEMEHHBIE IMeJarornueckue TexHosnoruu. [1oaromy riaBHON cocTaBisONIEH KOMIUIEKTa
«Toukoii poctay ABIAIOTCA LHU(POBBIE Ta00PaTOPUH.

Hpez[naraeMa;I mporpaMma pe€alIn3yeTca C IIOMOIIBIO yLIe6HO'MeT0,I[I/I‘IeCKI/IX KOMIIJIICKTOB
(VYMK).

YMK I KaXA0T0 Kj1acCa BKIIHOYACT. y‘IC6HI/IK, 3aJa4HUK, METOANYCCKUEC MaTCpUajbl IJId
YUUTCIIA, CAMOCTOSATCIIBHBIC U KOHTPOJIBHBIC pa6OTLI.

[Inanupyrotest crnenyromme (opMbl OpraHu3aluu  y4eOHOro Tmpoiecca: (PpOHTaIbHbBIE,

KOJUJICKTUBHBIC; TPYIIIIOBBIC, pa60TaBnape; HHIANBUYAJIbHBIC.

B npernomaBanuu npeamera OyayT HMCIOIb30BATHCS CICAYIOIINE TEXHOJIOTHH H METO/IbI:
JMYHOCTHO-OPUEHTUPOBAaHHOE OOyYeHHue; MpolOiIeMHOoe oOydeHue; nudhepeHIIupoBaHHOE
oOy4eHHe; TEXHOJIOTHH OOYYEeHHUS Ha OCHOBE PEIICHUS 3aja4; METOJbl MHIUBUIYaIHHOTO
oOyueHusl.

OcoOeHHOEe 3HaueHHWE B TPENOJaBaHUM (PU3MKM HUMEET IIKOJbHBIA (HU3HMUECKUil
OKCIEPUMEHT, B KOTOPBIM BXOJAT JEMOHCTPALMOHHBINA DKCIEPUMEHT M CAMOCTOSITEIbHBIC
nabopaTopHbIe pabOTHI yUaIIUXCsL.

Heabro nsyyeHus (pU3MKM B OCHOBHOM 1IKOJIE SBJIACTCH:

1) B HanmpaBJIeHNH JIMYHOCTHOTO PAa3BUTHSA



- BOCIIMTAHUC T'OTOBHOCTH 06yanOLHHXCH K CaMOPAa3BUTHIO U caM006pa30BaHmo Ha OCHOBC
MOTHBALlMHU K 06yquHIO " IIO3HAHUIO,

-bopMUpOBaHHE TIEHHOCTH 370POBOTO U Oe3omacHOro oOpasza KU3HU, MPABUI
WHIUBUAYAITBHOTO M KOJUICKTHBHOTO 0OE30IMaCHOTO TIOBE/ICHUS B UPE3BBIYAMHBIX CUTYAIIHSIX,
YTPOKAMOMINX KU3HH M 3JJ0POBBIO JTFOICH, MPABIII MMOBEACHUS HA TPAHCIIOPTE M Ha JOPOTax.
-BOCIIMUTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH TIO3HATh NPHUPOIY, HEOOXOIMMOCTH
Pa3yMHOTO HCHOJIb30BAHUS JOCTHXKEHUA HAYKH M TEXHOJIOTHH ISl JAIBHEHIIErO pa3BUTHS
YeJI0BEYECKOT0 OOIIEeCTBA;

-pPa3sBUTUC YBAXKXCHUSA K TBOpLAM HAYKM U TCXHHUKH, OTHOIICHHA K (1)I/ISI/IK€ KaK K 3JICMCHTY
0011eYeI0BeUECKON KYIbTYpHI;

2) B MeTanpeIMeTHOM HanpaBJIeHUH

OCBOEHME 3HAHUN O MEXAHWYECKHUX, TEIJIOBBIX, IEKTPOMATHUTHBIX U KBAHTOBBIX
SIBJICHUSAX; BEJIIMYMHAX, XapaKTePU3YIOIIUX OTH SBJIEHUSA; 3aKOHAX, KOTOPbIM OHHU
MOJAYUHSIOTCS; METOJaX HAYYHOTO TO3HAHUS MPUPOJbI U (GOPMHUPOBAHUS HA 3TON OCHOBE
Mpe/ICTaBIeHU 0 GU3NYECKON KapTHHE MUPA;

OBJIAZICHWE YMEHHUSMHU TIPOBOAWTH HAONIOJCHHUS TPHUPOIHBIX SBJICHUH, OMHCHIBATH H
000011aTh pe3ynbTaThl HAOIIOJEHHM, UCTIONB30BaTh MPOCThIE U3MEPUTEIbHbIE TPUOOPHI AJIs
n3y4deHus] (PU3NUCCKUX SBJICHUI; MIPEICTABIATh PE3yIbTaThl HAOMIOCHUH M U3MEPEHUI B
BuAe Tabmui, rpadyiKoB M BBIABIATH HA ATOW OCHOBE SMIMPUYECKHE 3aBUCHMOCTH;
IPUMEHATH TOJy4CHHBIC 3HAHUS JUII OOBSICHEHHS Pa3sHOOOpa3HBIX MPUPOAHBIX SIBICHUN U
MPOILIECCOB, NMPUHIMIIOB JACHCTBUS BAOKHEHIIMX TEXHWYECKUX YCTPOWCTB, A PEIICHUS
(br3UvecKuX 3a1a4;

Pa3BUTHUC MTO3HABATCIIbHBIX UHTCPECOB, NHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIoCOOHOCTEM
B IIpoHecce pClIcHUsA (bHSquCKI/IX 3ala4 MW  BBIIIOJHCHHUA  OKCIICPUMCECHTAJIbHBIX
I/ICCJ'IGI[OBaHI/If/'I; CIIOCOOHOCTH K CaMOCTOSATCIIBHOMY HpI/IO6peTeHI/IIO HOBBIX 3HAHUU IO
(1)I/I3I/IK6 B COOTBETCTBHH C )KU3HCHHBIMU HOTpe6HOCT5[MI/I U MHTEpPECaAMU,;

- HCIOJB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTMH  JUIsl pelieHUus WH(OOPMAIMOHHBIX |
KOMMYHHMKAITMOHHBIX Y4€OHBIX 3a7a4, B TOM YHCIIE: BBIYHCICHUE, HAMHCAHUE ITUCEM,
COYMHCHHH, TOKJIAJ0B, pedepaToB, CO3AaHKUE MPE3CHTAIIUN U JIp.;

IInanupyemMsle pe3yJibTaThl 0CBOCHHA Y4eOHOro npeamera «@usukar.
JInyHOCTHBIMHU pe3y/jbTaTamu oOydyeHus ¢usuke B 8-11 kinaccax SBISAIOTCA:

®* Pa3BUTHUEC MMO3HABATCIBHBIX HHTCPECOB, NUHTECIJIEKTYaJIbHBIX U TBOPUYCCKUX crocoOHOCTeH
yYJaluxcs,

° Y6C)K,Z[CHHOCTB B BO3MOKHOCTHU IIO3HAHHA IIPUPOJBLI, B HCO6XOI[I/IMOCTI/I pa3syMHOTO
HCIIONB30BAHUSA JOCTHXKCHUM HAayKu H TEXHOJIOTHUH I JajJbHEHIIero pa3BUTHUA
YCIO0BCYCCKOI'O O6H_ICCTB8., YBAXKCHHUC K TBOPLAM HAYKH U TCXHHUKHU, OTHOLICHUC K (I)I/I3I/IKG
KakK 3JICMCHTY O6H.IC‘1€JIOBC‘ICCKOI>'I KYJIBbTYPBI;

® CaMOCTOATCIBbHOCTH B HpI/I06pCTCHI/II/I HOBBIX 3HaHUM U MMPaKTUYCCKUX yMCHHf/'I;



® TOTOBHOCTH K BbI60py JKU3HCHHOTO ITyTU B COOTBCTCTBUU C C06CTBCHHBIMI/I HHTCPCCaMH U
BO3MOKHOCTSIMU;
® MOTHUBaAIUsA 06pa30BaTean0ﬁ JACATCIIBPHOCTH IKOJBHHUKOB Had OCHOBC JIMYHOCTHO
OPUEHTUPOBAHHOT'O MOAX0/1a;
* (opMupoBaHHE IEHHOCTHBIX OTHOLICHUN APYT K OPYry, YUYUTEIIO, aBTOPaM OTKPBITUH U
M300peTeHuH, pe3yabTaTaM O0yUICHHSI.
MertanpeaMeTHbBIMHU pe3yJbTaTaMu o0ydeHus Gusuke B 8-11 kimaccax sABISIOTCS:

OBJIaACHUEC HaBBbIKaMHU CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHHﬁ, opraHusanyu
y4eOHON JNIeSTENbHOCTH, TIOCTAHOBKM IIE€JIeH, IUIAaHUPOBAaHUS, CAMOKOHTPOJSI M  OLEHKH
PE3YIbLTATOB CcBOEH ACATCIIBHOCTH, YMCHHAMU NPCABUIACTL BO3MOXHBIC PCE3YJIbTAThl CBOUX
JIENCTBU;

® IIOHUMAHUEC pa3.]'[PI‘IPII>i MCKAY UCXOOHBIMU (1)aKTaMI/I U TUIIOTE3aMU I UX 06’I)SICH€HI/I$I,
TCOPCTUYCCKMMU MOJCIIEIMU W PCAJIbHBIMU 06”I)€KTaMI/I, OBJIAJICHUC YHUBCPCAJIBHBIMU
y4eOHBIMHM JACUCTBUSMHM Ha IpHUMepax TUNoTe3 A OObSICHEHHsS H3BECTHBIX (DaKTOB U
3KCHepI/IMeHTaJ'IBHOI\/'I IMPOBEPKU BBIJIBUTACMBIX THIIOTE3, p33pa6OTKI/I TECOPETUICCKUX
MO/IeJIel MPOIECCOB WM SIBJICHUI;

* (opmupoBaHue yMEHUN BOCIIPUHUMATD, IIepepadaThIBaTh U NMPEABABIATH HH(OOPMALIUIO B
CIIOBECHOH, 0Opa3HOM, cHMBOJMYECKOW ¢opMax, aHAIU3UPOBAaTh U IepepadaThiBaTh
IMOJIYYCHHYIO I/IH(l)OpMaIII/IIO B COOTBETCTBHH C IIOCTABJICHHBIMHU 3aJladaMH, BBIACIATH
OCHOBHOE COJIep>KaHue MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI HA MOCTaBJICHHbIE
BOIPOCHI U U3JIarath €ro;

*  TIpUOOPETEHHE OTBITa CAMOCTOSATEIHLHOTO IOWCKA, aHalW3a W O0TOOpa HMH(OpMALUU C
HCIOJIb30BAHUEM PA3JIUYHBIX UCTOYHHUKOB M HOBBIX MH(GOPMAIMOHHBIX TEXHOJOTUH IS
pelleHus Mo3HaBaTeNbHbBIX 3a/1a4;

* pa3BUTHE MOHOJOTHYECKOW W JMAJIOTUYECKOW peur, YMEHUS BbIpakKaThb CBOM MBICIU U
CIIOCOOHOCTH BBICHIYILIMBATh COOECEHUKA, MOHUMATh €ro TOYKY 3PEHHUS, MPU3HABATH
MIPaBoO JPYroro 4eioBeKka Ha HHOE MHEHHUE;

*  OCBOCHHE IMPUEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYAIUSX, OBJIAJICHHE IBPUCTUUECKUMU
METO/IaMHU pellIeHus IpooIem;

* (opmupoBanue ymMeHui pabOTaTh B TPYIIE C BBHIMOJIHEHHEM Pa3IUYHBIX COLUATBHBIX
poJieH, MPeCTaBIATh U OTCTAUBATh CBOU B3TJISABI M YOKICHHUS, BECTU JUCKYCCHIO.

PeryasituBubie YY /1

OOyyaromuiics MOJIy4UuT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIEAYIOMNX perynsaTuBHbIX YY/I. 1.
YMeHue caMOCTOSTENbHO OMPEeNATh e 00y4eHHs], CTaBUTh U (JOPMYIHUPOBATh HOBBIC 331a4U
B yué€be M TMO3HABATEIbHON [EATENbHOCTH, pa3BUBaTh MOTHBBI U HMHTEPECHl CBOEW TO-

3HAaBaTEIbHOM ACATCILHOCTH. O6yqa}01u1/1171c51 CMOXCT:

*  AHAJTU3UPOBATh CYLIECTBYIOIINE U MJIAHUPOBATH OyIyle 0Opa3oBaTeIbHbIC PE3yIbTaThl;

*  UAEGHTUPHUIMPOBATH COOCTBEHHBbIE MPOOJIEMBbl U OMNpEAEATh IJIaBHYIO Hpobiemy; O
BBIIBUTaTh BEPCHM peEIIeHUs NpoOieMbl, (OpMyIUpOBaTh THMIIOTE3bI, MPEABOCXUIIATH
KOHEUHBIH pPe3yJIbTarT;

* CTaBUTH LENIb JICATEIBHOCTH Ha OCHOBE ONpENEeNEHHON NpoOIeMbl U CYIIECTBYIOLIMX
BO3MOKHOCTEH;

* (¢opMmynupoBaTh yueOHBIE 3aJaud KaK [Iard JOCTHXKEHHS IIOCTAaBICHHOM Lenu
NeATeIbHOCTH;



000CHOBBIBATH 1EJIEBbIE OPUCHTUPHI U MPHOPUTETHI CCHIJIKAMH HA [IEHHOCTH, YKa3bIBas U
000CHOBBIBAs JIOTHUECKYIO [10CIIEI0BATEILHOCTD IIATOB.

YMeHHne CcaMOCTOATENbHO IUIAHUPOBATh IyTH JOCTH)KCHUS LeJleld, B TOM 4HUCIE
aJIbTepHATHBHBIE, OCO3HAHHO BbIOMpaTh HambOonee 3((HEeKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX M MMO3HABATEIbHBIX 33/1a4.

OO0yuaromuiicst CMOXKET:

3.

oTpeenaTh HeoOXxouMoe(bIe) IEHCTBUE(S) B COOTBETCTBUHU C YIeOHOH M TIO3HABATEILHOM
3a/la4yaMU U COCTABIISATh AJIITOPUTM €ro(UX) BBIIOJHEHMUS;

000CHOBBIBaTh M OCYHIECTBJIATH BBIOOp HauOosiee 3(PPEKTUBHBIX CHOCOOOB peElICHUs
y4eOHBIX U M03HABATEIbHBIX 33/1a4;

OTPENENATh/HaX0UTh, B TOM UHCJIE€ U3 TNPEUIOKEHHBIX BAapUAHTOB, YCIOBMS JUIS
BBITIOJTHEHUS YIEOHOM U MO3HABATEIHLHON 3a/1a4;

BBICTPAaWBaTh >KM3HEHHbIE IUIaHBI HA KpaTKOCpPO4YHOE Oynayilee (3asgBisATh LEJEBbIE
OpUEHTHUPBI, CTaBUTh aJEKBaTHbIE WM 3aJa4dl W TMpeajarath JAEHCTBUSA, yKa3blBas U
000CHOBBIBas JJOTMUECKYIO MOCIIEI0BATEIHHOCTD 111aroB);

BBIOMpATh U3 MPEIJIOKEHHBIX BapHAHTOB M CaMOCTOSITENIbHO MCKaTh CPEACTBA/PECypChI
JUIS pellieHus 3aJaun/TOCTUKEHUS 1IeIIH;

COCTaBIIATh  IUIAH  peuieHus MnpoOjembl  (BBIMOJHEHUS  NIPOEKTa, IMPOBEACHHUSA
HCCTIeIOBaHUA);

ONpeneNaTh MOTEHIHMAIbHbIE 3aTPyJHEHUS NpPHU pElleHUM y4eOHONW M I03HaBaTENIbHOU
3aJaud U HaXOJUThb CPE/ICTBA JUIsl UX YCTPAHEHUS;

OINMCBIBATH CBOM OMBIT, OPOPMIISS €ro Ul Nepefad JpyruM JIIOASM B BHJIE TEXHOJIOTUU
peleHus MPaKTHUECKUX 3a1a4 ONpeaeIEHHOTO Klacca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUIYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPUIO.
YMeHHe COOTHOCUTh CBOM JAEUCTBUS C IJIAHUPYEMBIMHU pe3ylbTaTaMH, OCYLIECTBIAThH

KOHTPOJIb CBOCH ACATCIIBHOCTH B IIPOLECCE NOCTHIXKCHUA PE3yjibTaTa, OIPCACIATH CII0COOBI

JNEHUCTBUM B paMKaxX MPEIJIOKCHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTHPOBATH CBOM JCHCTBHUS B
COOTBETCTBUH C U3MEHSIIONIEHCS cuTyanuei. OOyJaronuiics CMOXKeET:

OTpENeNATh COBMECTHO C TII€JaroroM W CBEPCTHUKAMHU KPUTEPUH IUIAHUPYEMBIX
pEe3yNbTaTOB M KPUTEPUH OLIEHKU CBOEH yueOHOU AESITeIbHOCTH;

CUCTeMaTU3UpPOBaTh (B TOM 4YHCIIE BBIOMpPATh MPUOPUTETHBIC) KPUTEPUU IUIAHUPYEMBIX
PE3yNbTAaTOB U OLIEHKU CBOCH JEeSATENbHOCTH;

oTOMpaTh HHCTPYMEHTBl Ui OIICHUBAHHUS CBOEH JESITENbHOCTH, OCYILECTBISATh

CaMOKOHTPOJIb CBOEH JIEATEILHOCTH B PaMKax IPEeAJIOKEHHbIX YCIIOBUH U TpeboBanuii; [
OILICHUBATh CBOIO JEATENBHOCTb, apIYMEHTUPYS! NPUYMHBI JTOCTHKEHUS WM OTCYTCTBHS
IJIAHUPYEMOTO PE3YNbTaTa;

HaXOJIUTh JOCTATOYHBIE CPEACTBA JUIA BBHIIIOJHEHUs! YUE€OHBIX JIEHCTBUN B M3MEHSIOIIEHCS
CUTYallUU W/WIIK MPU OTCYTCTBUY INIAHUPYEMOTO Pe3ynbTaTa;

paboTas 1o CBOEMY IUIaHy, BHOCUTh KOPPEKTHBBI B TEKYILYIO JIESATEIbHOCTh Ha OCHOBE
aHaM3a W3MEHEHWH CHUTyallud [UId TIOJIyYeHHs 3aIlUIaHUPOBAHHBIX XapaKTEPHCTUK
MPOYKTa/pe3ynbTara;

yCTaHABIMBaTh CBS3b MEXIY IIOJYYEHHBIMH  XapaKTePHUCTUKAaMHU  TPOJYKTa U
XapaKTepUCTUKaMM IpoLecca IEATENBHOCTU U N0 3aBEPIICHUH AEATEIbHOCTH MpelaraTh
U3MEHE- HHME XapaKTEpUCTUK IIpolecca JUlisl IMOJYyYEHHUS YIYYIIEHHBIX XapaKTEpUCTHUK
TIPOyKTa;



® CBCpATH CBOU Z[CFICTBHﬂ C OCJIbIO U IpHU HeO6XOI[I/IMOCTI/I HCIIPABJIATDH OHINOKH
CaMOCTOSTEINIBHO.
4. VYMmeHHE OIEHHMBATh MPABWJIBHOCTh BBIMOJIHEHUS Y4eOHOM 3amadd, COOCTBEHHBIC
BO3MOKHOCTH €€ petieHus. OOy4yarommiicsi CMOXKET:

*  ONpeAeNsATh KPUTEPHH NPABUIBHOCTH (KOPPEKTHOCTH) BBHITIOHEHUS yueOHOU 3amaum; [
aHAJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPUS IS
BBINIOJIHEHUS Y4eOHOH 3a1a4u;

*  cBOOOJHO TOJIb30BAThHCS BHIPAOOTAHHBIMU KPUTEPHUSAMHU OIICHKH M CAMOOICHKH, UCXOAS U3
LIETTU ¥ UMEIOIIIUXCS CPEJICTB, pa3yinyasi pe3yabTaT U CIIOCOObI ICHCTBUM;

* OLEHUBaTh NPOAYKT CBOEW JEATENbHOCTH MO 3aJaHHBIM W/MIU CaMOCTOSITENIbHO
ONpEeeNIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO JESATEIbHOCTH;

* 000CHOBBIBaTh JOCTHKMMOCTbH II€JIM BHIOpaHHBIM CIOCOOOM Ha OCHOBE OILIGHKH CBOUX
BHYTPEHHHUX PECYPCOB UM JOCTYIHBIX BHEIIHUX PECYPCOB;

(buKcHpOBaTh U aHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnanenue ocHOBaMH CaMOKOHTPOJISl, CAMOOLIEHKH, MIPUHSTHS PEIICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yICOHOW M MO3HABATEIHHON JIEATETLHOCTH.

OO0yuaromuiicst CMOXKET:

* HaOJNIOJIaTh W AaHAJM3UPOBATh COOCTBECHHYIO YICOHYIO U ITO3HABATEILHYIO JICATEIIBHOCTD H
JESATETBbHOCTh JPYTrUX 00yJaroInXCcsl B IPOIecce B3aUMOIIPOBEPKH;

* COOTHOCHUTH PEalbHbIC W TUIAHUPYEMBIC PE3yNbTaThl WHAWBUAYAIHLHOW 00pa3oBaTEIBHOMN
JeSTETPHOCTH U JIENaTh BBIBOJIBI,

* TPUHUMATh pPEIICHHE B y4eOHOW CUTYalluy U HECTH 32 HETO OTBETCTBEHHOCTH;

*  CaMOCTOSATENBHO ONpEACTATh NPUYMHBI CBOETO ycIeXa WM Heyclexa M HaXOJUTh
CrocoOBI BBIX0JIA M3 CUTYAI[H HEYCIIeXa;

*  PETPOCHEKTHBHO OMNpPENCIATh, KaKhe JACHCTBUS [0 PEIICHHIO YYeOHOH 3alaud WIn
napaMeTpbl 3TUX JCHCTBHI TMPHUBEIU K IOJYYCHHIO WMEIOIIErocsl MpOayKTa Y4eOHOH
JeSITEIbHOCTH,

* JIEMOHCTPHUpPOBATh  MNPUEMBI  PETYISALIUU  NCHUXO(PH3HOJIOTHUECKIX/IMOITUOHATBHBIX
COCTOSIHUH JUIsl  JOCTHKeHUs d(pdekra yCcrnokoeHus (yCTpaHEHHUS SMOIMOHAIBHON
HanpspKEHHOCTH), 3(ddexTa BoccTaHOBIEHUS (OCNablieHUsT MPOSIBICHUNM YTOMIICHUS),
a¢ddexTa akTUBU3ANKH (TTOBBIIICHUS TICUX0()HU3UOIOTMYECKON PEaKTHBHOCTH).

Ilo3naBaTeabHble YY /I

OOyuaromuiicst HOJYYUT BO3MOXKHOCTD Ul (POPMHUPOBAHUS CIIEIYIOLINX MO3HAaBaTENbHBIX Y Y /1.

1. VYMeHue omnpenessaTh TOHATHS, CO3laBaTh OOOOIICHUsS, YCTaHABIWBATh aHAJIOTHUH,
KJIaccu(UIMPOBaTh, CaMOCTOSITCJIBHO  BBIOUpaTh OCHOBAHUS W KPUTCPUU IS
KJaccu(UKaIMK, YCTAaHABIMBATh MPUYMHHO-CJICICTBCHHBIC CBS3H, CTPOUTH JIOTHUECKOE
paccyKJeHHe, yMO3aKJIueHUe (MHIYKTUBHOE, JCAYKTUBHOE, [0 aHAJIOTMU) U JejaTh
BBIBO/IBI.

OOy4Jaromuics CMOXKET:



° HOI[GI/IpaTB CJIOBa, CONOTYNHEHHEIC KIIIOYCBOMY CJIOBY, OIPCACIIAIOMUC €ro MpU3HAKU U
CBOfICTBa; O BBICTpauBaTh JIOTMYCCKYHO MLCIOYKY, COCTOALLYIO M3 KIHOYCBOI'O CJIOBa U

COMOMYMHEHHBIX eMy cioB; [ BwigensaTh oOmMI NPHU3HAK JABYX WM HECKOJIBKHX
MIPEIMETOB WU SIBICHUH U OOBSICHATH UX CXOJCTBO;

* 00BEIMHATH MPEIMETHI U SIBJICHUS B TPYIIBI 110 ONpPEACTIEHHBIM MTPU3HAKaM, CPaBHUBATD,
KJIACCU(UITUPOBATH U 00001IaTh (PAKTHI U SIBICHUS,

*  BBIICJATH SBJICHUE U3 OOIIEro psiaa APYrux sIBICHUH;

*  ONpeAeNsATh 0OCTOSTENHCTBA, KOTOPHIC IMPEIIISCTBOBAIN BO3SHHUKHOBEHHIO CBSI3U MEXIY
SBIICHUSIMH, M3 OJTUX OOCTOATENBCTB BBIJCIATH OIPEIEISIONINe, CIOCOOHBIE OBITh
MIPUYUHOM TAHHOTO SIBJICHUS, BBISIBJIATH IPHYUHBI U CIICJICTBUS SBICHUMN;

* CTPOWTBH PacCyXJCHHE OT OOINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM M OT YaCTHBIX
SIBIICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

* CTPOWTBH pacCyKICHHE Ha OCHOBE CPaBHEHHs IMPEIMETOB U SBICHUH, BBIACISAS NIPU ITOM
oO1L1Me NpU3HaKy;

*  UW3JaraTh NOJYYCHHYIO MHPOPMAINIO, HHTEPIPETUPYS €€ B KOHTEKCTE pPelIaeMoi 3a1auu;
CaMOCTOSITEIEHO YKa3bIBaTh HAa HH(OPMAIIHIO, HYKIAIOIIYIOCS B TIPOBEPKE, MpeiaraTh U
MIPUMEHSTH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH MHPOPMAINH;

* BepOaNM30BaTh SMOIMOHATHLHOE BIICUATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

* OOBSCHATH SBIICHHS, TIPOIECCHI, CBS3M ¥ OTHOIICHHWS, BBIABISIEMBIE B  XOJE
MO03HABATEIbHOW U MCCIEAOBATEIbCKON JIEATENbHOCTH (MPUBOAUTH OOBSCHEHHE C
n3MeHeHneM (hopMBbI MpeACTaBICHUS; OOBICHATD, JETATU3UPYS WIH 00001ast; 0ObSICHATh
C 3aJTaHHOM TOYKH 3PCHHUS);

*  BBIABJIATH U Ha3bIBaTh IMPUYUHBI COOBITHS, SBJIEHHS, B TOM YHCIIE BO3MOXHbIE/Hanboee
BEpOSITHbIE TPUYUHBI, BO3MOKHbBIE MOCJIEICTBUS 3alaHHOM MPUYMHBI, CAMOCTOSTEIHHO
OCYILIECTBJISIS IPUUMHHO-CJIEICTBEHHBIHN aHaIN3;

* JlenaTh BBIBOJ Ha OCHOBE KPUTHYECKOIO aHAlIM3a Pa3sHbIX TOYEK 3PEHHUS, MOATBEPXKIATh
BBIBOJI COOCTBEHHOM apryMeHTallel U CaMOCTOSATEIbHO MOJyYCHHBIMU JAHHBIMU.

2. YMeHue co3/laBaTh, MPUMEHITh U MpeoOpa3oBbIBaTh 3HAKU U CHMBOJIBI, MOJICJIU U CXEMBI

JUIS pellieHus y4eOHbIX U MM03HABATENbHBIX 3a/1a4. O0yJaromuiicss CMOXKeT:

* 0003HauaTh CUMBOJIOM U 3HAKOM MPEIMET W/HUIIU SBJICHHE;

* ONpeneNsTh JIOTHYECKHE CBSI3U MEXKIy NpeaMeTaMu W/WiKM SBISCHUSAMH, 0003HAaYaTh
JTAHHBIE JIOTHYECKHE CBSA3H C IOMONIbIO 3HAKOB B CXEME;

* cozlaBaTh aOCTPAKTHBIN WM pealIbHBIN 00pa3 mpeaMeTa U/WiH SBICHUS;

*  CTPOUTH MOJIETIH/CXEMY Ha OCHOBE YCIIOBUH 3aa4 W/WIK criocoba e€ peleHus;

* cozlmaBaTh BepOanbHBIC, BEIIECTBEHHbIE U WH(GOPMAIMOHHBIE MOJIENU C BbIICICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa NS OMpeAeNieHHs crocoba perieHHs 3aJayd B
COOTBETCTBUU C CUTYaIUEH;

* npeoOpa3oBBIBATH MOJIENH C IENbIO BBISBICHHS OOMIMX 3aKOHOB, OMPEACISIONINX TaHHYIO
MpeIMETHYIO 00JIacTh;

* MEpPEeBOJAUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) HMH(pOpMAIUI0 U3 Tpaduyueckoro
Wi GOPMaATM30BaHHOTO (CHMBOJIBHOTO) MPECTABICHUS B TEKCTOBOE U HA00OPOT;

* CTPOUTH CXEMY, ITOPUTM JCHCTBUS, UCHPABIATh WJIM BOCCTAHABJIMBATH HEU3BECTHBIN
paHee aNrOpUTM HAa OCHOBE MMEIOIIETOCs 3HAHUS 00 00BEKTE, K KOTOPOMY MPUMEHSETCS
QITOPUTM;

*  CTPOUTH JOKA3ATEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;



AHATM3UPOBATH/PEIIEKCUPOBATH OMBIT Pa3pabOTKH M peau3aluid y4eOHOTO IPOCKTa,
UCCIIEeI0BaHUs (TEOPETUYECKOT0, IMIMPUUECKOT0) Ha OCHOBE TIPE/IIOKEHHOM MTPOoOIeMHON
CUTyaluu, IOCTaBJICHHOU neiaun I/I/ NI 3a1aHHBIX KPHUTCPUCB OILICHKHN
MPOYKTa/pe3ynbTara.

3. CwmpicnoBoe urenune. OOyuaronmiics
CMOJXET:

HaXOJUTh B TEKCTe TpeOyemyio uH(pOpMaAnHio (B COOTBETCTBUH C IEISIMH CBOEH
JESITETLHOCTH);

OpUEHTHPOBATbCA B COJIEpP’)KAHUU TEKCTa, IIOHUMATh IEJIOCTHBIH CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

YCTaHaBJIMBATh B3aUMOCBSI3b ONUCAHHBIX B TEKCTE COOBITHI, SIBIIEHUH, TPOLIECCOB;
PE3IOMHUPOBATh IIIaBHYIO UJICI0 TEKCTA;

KPUTHYECKH OLIEHUBATh COJEpKaHUE U (popMy TEeKCTa.

@opMHUpOBaHUE U DPA3BUTHE SKOJOTHYECKOIO MBIIIJICHUS, YMEHHE NPUMEHATH €ro B
M03HABaTEIbHONW, KOMMYHUKATHBHOW, COIMANIbHOM TMpakTHUKe U MNpodhecCHOoHaTbHOM
OpHEHTAINH.

OO0yuaromuiicst CMOXKET:

OTIpENIENATh CBOE OTHOIIICHHUE K TIPUPOIHOH Cpee;

aHATM3UPOBATh BIMSHUE OSKOJIOTHYECKHX (AaKTOPOB HA Cpeay OOWTaHHS IKUBBIX
OpraHU3MOB;

MPOBOJIUTH MPHUYUHHBIN U BEPOSITHOCTHBIA aHAJIN3 YKOJIOTUYECKUX CUTYAIIUM;
MPOTHO3UPOBATh N3MEHEHHSI CUTYAIlUY TIPU CMEHE JICHCTBHS OAHOTO (pakTopa Ha JeicTBUE
apyroro ¢aktopa;

pacrpoCTpaHsATh IKOJOTHUECKHIE 3HAHUS U YIaCTBOBATh B MPAKTHUYECKHUX JeJax 10 3alluTe
OKpYIKAroIleH CpeJibl;

BBIpaXKaTh CBOE OTHOIIEHHE K MPHUPOJIE Yepe3 PUCYHKH, COUMHEHHSI, MOJICIIH, IPOCKTHBIC
paboTHI.

5. Pa3Burue MOTHBALlUKM K OBJIaACHHIO KYHBTypOﬁ AKTHBHOI'O HMCIIOJIb30BAaHUA CHOBapeﬁ u

APYTUuX IMMONUCKOBBIX CUCTEM.

OOy4Jaromuics CMOXKET:

OIIPCACIIATD H606XOI[I/IMBIG KIIFOUCBLIC ITOMCKOBLIC CJIOBA M 3aIIPOCHI;

OCYLICCTBJIATD B38.HMOI[CI>1CTBPIC C OJICKTPOHHBIMHU ITOMCKOBBIMH CUCTEMAMMU, CJIIOBAPIAMMU, O
(1)OpMI/IpOBaTb MHOXCECTBCHHYHO BBI60pKy u3 ITIOMCKOBBIX HMCTOYHHKOB JUIA
O6LCKTI/IBI/133LII/II/I PE3YJIbTAaTOB IIOUCKA,

COOTHOCHTD MOJIYYCHHBIC PE3YJIbTAThI IOUCKA CO CBOEH AEATEIbHOCTBIO.

Kommynukatusublie YY ]|

1. Vmenue OpTraHHU30BbBIBATH yqe6Hoe COTPYAHUYICCTBO MW COBMECTHYHO HACATCIIBHOCTb C

YUYUTCIIEM U CBCPCTHUKAMMU, pa6OTaTB WHJIWBUAYAJIbHO U B I'PYIIIC: HAXOAUTH 061_1_[66 peuIcHnue n

pa3peuaaThb KOH(I)JII/IKTBI Ha OCHOBE COIJIACOBAaHHUS IIO3UIUM U yqéTa HHTCPCCOB; (I)OpMy.TII/IpOBaTL,

apryMEHTHPOBATh U OTCTauBaTh CBOE MHeHHE. OOyUaloMIMiCs CMOXKET:

ONpCACIISITL BO3BMOXKHBIC POJIU B COBMECTHOM ACATCIIBHOCTH,
urpartb onpe;[eﬂéHHon POJib B COBMECTHOH JACATCIIbHOCTU,



peuslo,

IIPUHUMATh MO3ULHI0 COOECEHUKA, TOHUMAas MO3UIUI0 JPYroro, pasjinyaTh B €0 peuu:
MHEHHE (TOYKY 3pEHHS), JTOKa3aTeIbCTBO (ApPryMEHTHI), (haKThl; TUIOTE3bl, AKCHOMBI,
TEOpUU;

OTpeNeNiATh CBOM JCWUCTBUS M JEHCTBUS NapTHEPA, KOTOPHIE CIIOCOOCTBOBAIM HIIU
MPENSTCTBOBAIYU MPOAYKTUBHON KOMMYHHUKAIUH;

CTPOUTH MO3UTHUBHBIE OTHOLLEHUS B Mpoliecce yUeOHON U M03HABATEIbHON JESATEIbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PEHMsSI, B JUCKYCCHUH YMETh
BBIIBUTaTh KOHTPApryMEHTHI, mepedpasupoBaTh CBOIO MBICTH (BIaJICHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHUTBCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABATh
OomM1O0YHOCTh CBOETO MHEHHS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

npeaiaraTe albTepHATUBHOE PEllIeHNE B KOH(PIUKTHON CUTYyallnu;

BBIIEIATH OOIIYIO TOUKY 3pEHMSI B TUCKYCCUH;

JIOTOBAapuUBaThCcsd O TMpaBuUiaX U Bompocax s OOCYKIEHHSI B COOTBETCTBUU C
ITOCTaBJIEHHOM Mepe]l IPyNIoN 3a1a4ei;

OpraHM30BBIBATH y4eOHOE B3aMMOJEWUCTBUE B Trpymnmne (ONpenensrtbh oOImue IenH,
pacnpenensiTh poju, 10roBapuBaThCs APYr € APYroM U T. [1.);

yCTpaHATh B paMKaxX JUajJiora pa3pelBBl B  KOMMYHMKAIMH, OOYyCJIOBJICHHBIE
HEMOHUMAaHHEM/HETIPUSATHEM CO CTOPOHBI coOeceHNKa 3a1aun, (GOpPMbI WM COJAEP KAHUS
Janora.

YMeHne OCO3HAHHO HCIIOJIB30BAaTh PEUYEBBIE CPEICTBA B COOTBETCTBHM C 3aJadel
KOMMYHUKAIMH [Vl BBIPA)KEHUSI CBOMX YyBCTB, MBICJIEH U IOTpeOHOCTEN [UIst
IUIAHUPOBAHUSL M PETYISLUUU CBOECH JICATEIBHOCTH; BIAJCHUE YCTHOM M IUCBMEHHOMU
MOHOJIOTHYE€CKOW KOHTEKCTHOH peubto. OOyUaroImicss CMOXKET:

OTIPEeIIATh 3a]]auy KOMMYHHUKAIIMU U B COOTBETCTBUHU C HEIl OTOUpATh peyeBbIe CPEICTBA;
oTOMpaTh W MCHOJB30BaTh PEUYEBBIE CPEICTBA B IMpollecce KOMMYHUKALUU C JAPYrUMU
JIIOJIbMU (JIMAJIOT B Iape, B Majlol TpyIIe u T. [1.);

MPE/ICTaBIsATh B YCTHOM WIM NHCbMEHHON (opMe pa3BEPHYTHIM IIaH COOCTBEHHOM
NesITeNIbHOCTH;

coOnroAaTh HOPMBI NYOIWYHOW pedH, perJaMeHT B MOHOJIOT€ U JUCKYCCHHM B
COOTBETCTBUU C KOMMYHHKATUBHOM 3a/1a4eif;

BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHE (CYXKICHHE) U 3alpalluBaTh MHEHUE MapTHEpa B
pamMKax Juanora;

MIPUHUMATD PEIICHUE B XOJ€ JUAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;

CO3/1aBaTh NMUCHbMEHHbIE KIUIIMPOBAHHBIE U OPUTMHAJIBHBIE TEKCThl C HCIOJIb30BaHUEM
HEO0OXOIMMBIX PEUEBBIX CPEICTB;

HCIOJIb30BaTh BepOanbHBIE CpeAcTBa (CpeAcTBa JIOTMYECKOW CBSI3M) JUIS BBIICICHHUS
CMBICTIOBBIX OJIOKOB CBOETO BBICTYIUIeHHMsI; 0 Mcmons30BaTh HEBepOAIbHbBIE CPEACTBA WIIH
HarJIsAHbIe MaTepUabl, TOATOTOBIEHHBIE/ 0OTOOPAaHHBIE MO PYKOBOJCTBOM YUUTEIS;
JIeNaTh OLIEHOYHBIM BBIBOJI O JOCTHIKEHHMH 11€TM KOMMYHHMKAllUU HETOCPEACTBEHHO MOCIIE
3aBepIICHUS] KOMMYHUKATUBHOTO KOHTaKTa 1 000CHOBBIBATH €TO.

3. cDOpMI/IpOBaHI/IC U pa3sBUTUC KOMIICTCHTHOCTH B 00JIaCTH HUCITOJIb30BaHUS I/IH(I)OpMaI_II/IOH-

HO-KOMMYHHKaIIMOHHBIX TexHoJsoruit (nanee — UKT).

OOy4Jaromuics CMOXKET:



L[EJICHAPABICHHO HMCKAaTh M MCIOJIb30BaTh MH(OPMAIMOHHBIE PECYpPCHl, HEOOXOAUMBIE
JUIsL pelIeHns: y4eOHBIX U MPAaKTUYECKUX 3aj1a4, ¢ momouisio cpeacts UKT;

BBIOMpATh, CTPOUTH M HCIOJIB30BATh aJEKBATHYI0 HMH()OPMAIMOHHYIO MOJIETb IS
nepefayl CBOMX MBICIEH CPEICTBAMU €CTECTBEHHBIX M (POPMAalbHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUSMU KOMMYHUKALIUU;

BBIICIATh MHPOPMALMOHHBINA acTIeKT 3aJa4H, ONEepUPOBATh TaHHBIMHU, UCTIOIH30BATH MO-
JIeIb PelleHus 3a/]auu;

WCIOJb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKIIFOYAass BBIOOp aJEKBATHBIX 3ajadue
MHCTPYMEHTAJIbHBIX MPOTPAaMMHO-AINIAPATHBIX CPEACTB U CEPBHUCOB) [UISl PELIECHUS
MH(OPMALIMOHHBIX U KOMMYHUKALIMOHHBIX Y4€OHBIX 3a7ay, B TOM YHCJE: BBHIYMCIIEHUE,
HanucaHue MUCceM, COUMHEHHH, JOKIIaJ0B, peepaToB, CO3JaHNe MPE3EHTALMN U 1p.;
HCI0JIb30BaTh HH(OPMALIMIO C YIETOM STHUECKUX U NTPABOBBIX HOPM;

co3faBaTb HH(OPMALIMOHHBIE PECYpChl Pa3HOrO THNA W JUISL Pa3HbIX ayAUTOPH,
co6io1aTh UHPOPMAIIMOHHYIO TUTHEHY U TIpaBuiIa MHOOPMAIMOHHON 0€3011aCHOCTH.

IIpexmerHbiMu pe3yabTaTtamMu o0yyeHus pusuke B 8-11 kitaccax sBJISIOTCS:

dbopmMupoBaHHE TPEACTABICHUN O 3aKOHOMEPHOW CBSI3M U TIO3HABAEMOCTH SIBJICHHUI
MpUPObI, 00 0OBEKTUBHOCTU HAYYHOTO 3HAHHUSA; O CHCTEMOOOpasyrome ponu (Gu3nKu
JUIA Pa3BUTUS JAPYIrUX €CTECTBEHHBIX HAyK, TEXHUKHM W TEXHOJIOTHH;  HAy4HOIO
MHUPOBO33PEHUS  Kak  pe3ylbTara M3y4eHUS OCHOB  CTPOEHHMS  MaTepuu |
(dbyHIaMEHTANBHBIX 3aKOHOB (DPU3HKH;

3HAHUS O MPUPOJIE BaXHEUIINX (U3NUECKUX SIBJICHUM OKPYXKAIOLIEr0 MUpa U MOHUMaHHE
cMBbIcTa GU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b U3YUECHHBIX SBJICHUM;

(dhopmMupoBaHNEe MEPBOHAYAIBHBIX MPEICTABICHUNA O (PU3NYECKON CYINTHOCTH SIBJICHHUI
MPUPO/IbI (MEXaHUUYECKUX, TEIIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX), BUAAX MaTepUU

(BeH_IeCTBO u HOJ'IC), JABMXKCHNHN KaK crocooe CYHICCTBOBAHUA MATCPUH; YCBOCHHUEC OCHOBHBIX Hﬂeﬁ
MCXaHHUKH, aTOMHO-MOJICKYJIIPHOI'O YUYCHHUA O CTPOCHHHU BEIICCTBA, 3JICMEHTOB 3JICKTPOJUHAMUKN
M KBaHTOBOM (l)I/I3I/IKI/I, OBJIaAICHUEC MMOHATUHHBIM arrapaToM U1 CUMBOJIMYCCKUM A3bIKOM (1)I/ISI/IKI/I,

YMEHHUS MOJIb30BATHCSA METOAaMHU HAYYHOTO UCCIIC0BAHUS SIBICHUH IPUPOIbI, IPOBOIUTh
HaOJII0/IeHNs, TUIAHUPOBATh M BBINOJHATH KCIIEPUMEHTHI, 00palaThiBaTh PE3YJIbTaThl
U3MEpEHUH, MPEeJCTaBIATh PE3yabTaThl M3MEPEHUH C MOMOUIbIO Tabiul, rpaduKoB U
(dopmyn, oOHapyKHMBaTh 3aBUCUMOCTH MEXIy (DU3MUYECKMMM BEIMYMHAMHU, OOBSCHATH
IIOJIydeHHbIE pPE3yJIbTaTbl M JelaThb BbIBOJbI, OICHWBATh I'PAaHUILBI IOTPELIHOCTEH
pe3yabTaTOB U3MEPEHU;

YMEHUS IPUMEHATh TEOPETUUYECKHE 3HaHUS MO (PU3MKE HA MPAKTUKE, peliaTh GU3n4ecKue
3aJjaud Ha IPUMEHEHHE NIOJIYYEeHHBIX 3HaHUMH;

YMEHHUS U HaBBIKM MPUMEHATHh IOJIydeHHblEe 3HAHMUA JUId OOBSCHEHHS MPUHIUIIOB
JEUCTBUS BaXHEUIIMX TEXHUYECKMX YCTPOHCTB, (pabOThl) MaIlMH W MEXaHM3MOB,
CPEeACTB NEPEABMKEHUS U CBSA3U, OBITOBBIX TPUOOPOB, IPOMBIIIJICHHBIX TEXHOJIOTMYECKHX
MPOLIECCOB, pELICHHUs MPaKTHUECKUX 3a/lad IIOBCEJHEBHOW JKW3HH, oOecredeHus
0€30IaCHOCTH  CBOEH JKU3HHM, PAlUOHAIBHOTO HNPUPOIOMNOIb30BAHUS M  OXpaHbI
OKpYXKarollel cpeipbl; BIMSHUA TEXHHYECKHX YCTPOMCTB Ha OKpyxaromyio cpeay; O
0CO3HAHHME BO3MOKHBIX IPUYMH TEXHOTCHHBIX M IKOJOTHUECKUX KaTacTpod.

0CO3HAaHME HEOOXOJUMOCTH TPUMEHEHUs MAOCTMKEHUH (U3MKH M TEXHOJOTHUH s
paLMOHAIBHOTO IPUPOAOIIOIB30BaHNUS;

OBJIaZICHUE OCHOBAaMH 0€30I11aCHOTO MHCIOJb30BAHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
JNIEKTPUYECKMX M MAarHUTHBIX T[0JIeH, OSJIEKTPOMArHUTHBIX M  3BYKOBBIX BOJIH,



€CTECTBEHHBIX U MCKYCCTBEHHBIX HOHU3UPYIOIIUX U3Ty4eHUH BO M30€KaHNEe UX BPETHOTO
BO3JICHCTBUA HA OKPYXKAIOILYIO CPEly U OPraHU3M YEIOBEKa;

* (dopMupoBaHue yOSKICHHS B 3aKOHOMEPHOH CBS3U U MO3HABAEMOCTH SIBIICHUN MPUPOIHI,
B OOBEKTMBHOCTM HAYYHOTO 3HAHMS, B BBICOKOH IEHHOCTH HAayKHu B pPa3BUTHH
MaTepUaIbHON U TyXOBHOU KYJIBbTYpHI JIFOJIEH;

*  Pa3BUTHE TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE (DOPMUPOBAHUS YMEHHI YCTaHABIMBATH
(baxThl, pa3nUYaTh MPUYMHBI U CIEACTBHUS, CTPOUTh MOJEIH W BBIJBUTATh THUIOTE3BI,
OTBICKMBATh M (POPMYIMPOBATH OKA3aTEIbCTBA BBIABHUHYTHIX THIIOTE3, BBIBOJUTH W3
HKCTIIEPUMEHTAIBHBIX (JaKTOB U TEOPETUUECKUX MOJeNel (pU3nuecKre 3aKOHBI,

* Ppa3BUTHE YMEHUS IUIAHUPOBATH B IIOBCEJIHEBHOW KU3HU CBOM JICHCTBHS C NPUMEHEHHEM
MIOJYYEHHBIX 3HAHWK 3aKOHOB MEXAaHHUKH, OJJIEKTPOJMHAMHUKH, TEPMOJWHAMUKA H
TEIUIOBBIX SIBJIEHUI C LI€IbI0 COEPEXKEHUS 310POBbS;

* (opmupoBaHuE TPEICTABICHUNH O HEPALMOHAIHLHOM HCIOJIb30BAaHUM MPUPOTHBIX
PECYPCOB M DHEPIUH, 3arpsI3HEHUHU OKPYXKAIOIIEH CPEIbl KaK CIECICTBUE HECOBEPIIECHCTBA
MAIllMH ¥ MEXaHU3MOB.

* KOMMYHHUKAaTHBHBIE YMEHHUA: JOKIAIbIBaTh O pe3yJapTaTax CBOEr0 HCCIEIOBAHNUS,
Y4acTBOBAaTb B JHMCKYCCHM, KpaTKO M TOYHO OTBEYAaThb HA BOMNPOCHI, HCIIOJIb30BATH
CIPAaBOYHYIO JIUTEPATypy U APyrue UCTOUYHUKU HHPOopMalui. BbINyCKHUK HAYYUTCH:

coOiroAaTh npaBuiia 0€30MaCHOCTH U OXpaHbl TpyAa MpH padoTe ¢ yueOHbIM U J1a00paTOPHBIM

00OpyIOBaHWEM; ITOHMMATh CMBICI OCHOBHBIX (H3UYECKUX TEPMHUHOB: (HU3UUECKOE TEIIO,
(bu3uvecKoe SBICHUE,
dbu3nveckas BeIUYNHA, CTUHHUIIB H3MEPCHUS;

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOKHO PEHIMTh MPH MOMOIIU (PU3HUECKUX METOOB;
aHAJIM3UPOBAThH OTJEJbHBIC ATAIbBI IPOBEACHUS UCCIEAOBAHUN U UHTEPIIPETUPOBATH PE3Y/IbTATHI
HaOJIO/ICHUH U OIBITOB;

CTaBUTh OIBITHI [0 HMCCIEA0BAHUIO (U3MYECKUX SIBICHUN WIM (U3NYECKHX CBOMCTB Ten Oe3
WCIIOJIb30BAHUS TMPSAMBIX HU3MEPEHUH; MPU 3TOM (QOpMYIHpOBaTH MpolieMy/3afady yueOHOTro
SKCIEPUMEHTa; COOMpaTh YCTAaHOBKY U3 TMPEUIONKEHHOTO0 OOOpYIOBaHUS; MPOBOJUTH OIBIT U
(dbopMynupOBaTh BHIBOJIBI.

[Ipumeuanue. [lpu npoBeaeHUH HCCIENOBAHUS (DPU3MUECKUX SBICHUH HM3MEpHUTEIIbHbIC
npuOOphl UCHONB3YIOTCS JIMIIb KAaK JaTYUKU H3MEpeHHs (U3MYECKMX BEJIMYMH. 3aIlUCH
MOKa3aHUH MPSAMBIX U3MEPEHUH B 3TOM ciyyae He TpeOyeTcsl. HOHUMaTh POJIb SKCIEPUMEHTa B
MOJIy4eHUU Hay4HOU MH(popMalnu;

MIPOBOJIUTH MPSIMbIE U3MEPEHUs PU3NUECKUX BEIMYHH: BpEMs, pacCTOsIHUE, Macca Teja, 00beM,
cuila, Temreparypa, aTMoc(epHOe NaBlIeHHE, BIAXHOCTb BO3/yXa, HaNpsHKEHHE, CHUjla TOKa,

panuanoHHbIi (POH (C HCIOIB30BaHUEM JIO3MMETPA); IIPU 3TOM BBIOMPATh ONTUMAJBbHBIN CIOCO0
M3MEPEHUS U MCII0JIb30BaTh IPOCTEHIIINE METO/IbI OLIEHKU MIOIPENTHOCTEN U3MEPEHNH.

HpI/IMeanI/Ie. Jro0ast yqe6Ha;1 nporpaMmma J0OJIZKHA obecneynBaTh OBJIAZICHUC TIPAMBIMU
HU3MCPCHUAMUA BCECX MCPCUNCIICHHBIX (I)I/I3I/I‘1IGCKI/IX BCJIIMYHH.

MPOBOJIUTH HMCCIIEIOBAHUE 3aBUCUMOCTEH (DPU3MUYECKUX BEIMYMH C UCIOJIb30BAHUEM IMPSMBIX
U3MEPEHUH: NpPU STOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3yJAbTaThl MOJYyYEHHOM



3aBUCHUMOCTH (DU3MYECKUX BEIUYHH B BUJIE TAOIUI] U TpadUKOB, ACTATh BEIBOJBI MO Pe3yJIbTaTaM
HCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC H3MEPEHUS (PU3MUYECKMX BEIUYMH: IPH BBIMOJHEHUH H3MEPEHUM
COOMpaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, CIIEAYS NPEAIOKEHHONH HWHCTPYKIHH, BBIYHUCISTH
3HAQYCHHWE BEIIMYMHBI U AHAJIU3UPOBATH IOJYYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHONM TOYHOCTH
U3MEPEHUN;

AHAJIIM3UPOBATE CUTyallUW IIPAKTUKO-OPUCHTUPOBAHHOI'O XapakKTCpa, Y3HaBaTb B HHUX
IMPOSABJICHUC N3YUCHHBIX (1)I/ISI/I‘I€CKI/IX SIBJIEHUI WA 3aKOHOM€pHOCT€I‘/JI " IPUMCHATH UMCIOIINECCH
3HAHUA HJIA UX O6’I)$ICHCHI/I$I; NMOHUMATh MPHUHIHIIBI I[Gf/iCTBI/IfI MallluH, HpI/I60p0B U TEXHUYCCKUX
YCTPOMCTB, YCIOBHS UX

0E€30I1aCHOTO HCIIOJIb30BaHMS B IIOBCEIHEBHOM JKU3HMU;

WCTIOJIb30BATh MPH BHITIOJIHEHUH YU€OHBIX 33/1a4 HAYUYHO-TIOMYJISAPHYIO JTUTEPATYPY O

(hUBUYECKUX SIBICHUSX, CIIPABOYHBIE MaTepUalIbl, pecypchl HTEpHET.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHLCHA:

OCO3HAaBAaTh LIEHHOCTh HAyYHBIX MCCIIEI0BAHUMN, pOJib (DU3UKHU B PACHIMPEHUU MPEICTaBIEHUN 00

OKpPY’KaIOIlleM MHUpE U €€ BKJIaJ B YAyUllleHHe KaueCTBa KU3HU;

WCIO0JIb30BATh MTPUEMBI IOCTPOEHUS (PU3NYECKUX MOJETIEH, MOUCKa U POPMYITHPOBKU
JI0KAa3aTeNbCTB BBIIBUHYTBIX THIOTE3 M TEOPETHYECKUX BBIBOJOB Ha OCHOBE JMIMPUYECKH

YCTAHOBJICHHBIX q)aKTOB; CpaBHHUBATb TOYHOCTb U3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH II0 BCINYHHE

HX OTHOCHUTEILHOM IMOrp€IIHOCTHU IIPHU ITPOBEACHUHU ITPAMBIX I/IBMepeHHﬁ;

CaMOCTOSITEJIbHO MPOBOJAUTH KOCBEHHBIE U3MEPEHUS U HCCIeA0BaHUs (PU3MUECKUX BEJIUYUH C
WCIIOJIb30BAHMEM Pa3IMYHbIX CIIOCOOOB M3MEpeHUs (U3NYECKUX BEJIUYUH, BBIOUPATH CPEICTBA
U3MEpEeHUsi C Y4eTOM HEeOOXOJMMON TOYHOCTH HU3MEpPEeHHi, OOOCHOBBIBaTH BBHIOOpP crocoba
U3MepeHus, aIeKBaTHOIO MMOCTaBJICHHOM 3ajjaue, MPOBOAUTH OLEHKY JIOCTOBEPHOCTHU MOTY4YE€HHBIX
pE3yNbTaTOB;

BOCIIPUHUMAThH HHGOPMAIUIO (PU3UUECKOTO COACpkKAHUS B HAYUHO-IIOMYIISIPHOM JIUTEpaType u
CpeICTBaX MaccoBOMl HMH(pOpPMAIUKM, KPUTUYECKH OILIEHWBATh IMOJyYEHHYIO HWHGOPMAILIHUIO,
aHAIIM3HUPYA ee COJIepKaHNe U JaHHbIe 00 UCTOYHHKE HH(OPMALINK;

CO3daBaThb COOCTBEHHBIE IHUCHMEHHEIC U YCTHBIC COO6H_ICHI/I$I 0 (I)I/I3I/I‘leCKI/IX SABJICHHUAX Ha
OCHOBC€ HCCKOJIbKHUX HWCTOYHHKOB I/IH(I)OpMaI_[I/II/I, COMMPOBOXKAATh BBICTYIIJICHUC HpﬁBeHTaHHeﬁ,
YUYUTBIBAsA 0COOEHHOCTH aAyIuTOpUN CBCPCTHUKOB. Mexanndeckue sIBJIEHHA BLIHyCKHI/IK

HAYYHTCH:

PaCnio3HaBaTb MCXaHUYCCKUC SABJICHUSA U OOBSICHITH HA OCHOBE HWMEIOIINXCS 3HaHUM OCHOBHBIE
CBOMCTBA HJIU YCJIOBUS NPOTCKAHUS 3THUX SIBIICHMIA; PaBHOMCPHOC U HCPABHOMCPHOC JIBUIKCHHC,
PaBHOMEPHOC 1 PAaBHOYCKOPCHHOC HpHMOHHHCﬁHOe JABHKCHUEC, OTHOCUTCIBHOCTb MCXaHUYCCKOT'O
JABHKXCHUA, CB06OIIHOC naacHue TCJI, PAaBHOMCPHOC MOBHXKCHUC II0 OKPYXHOCTHU, HWHEPLUA,
B3aHMO/JICHCTBUE TCJI, PCAKTUBHOC MNOBHKCHHUC, IICpCaayda MHaBJICHUA TBEPAbIMU TCJIAMU,
KHUAKOCTAMHU H Ta3aMu, aTMOC(I)epHOG JAaBJICHUC, IIJIaBaHUC TCJI, PABHOBCCHUC TBCPIAbIX TCII,



UMEIOIIMX 3aKpeIUIEHHYI0 OCh BpallleHHs, KoyeOaTelbHOE JIBUKEHUE, PE30HAHC, BOJIHOBOE
JBUKEHUE (3BYK);

ONMCbIBATHL H3YYCHHBIC CBOMCTBA TEII W MEXaHUUYECKHE SABJICHUA, HWCIIOJIb3Ys (I)I/ISI/I‘-IGCKI/IG
BEIMYUHBI. IyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHUE, IepHoj OOpalleHHus, Macca Tela,
IUIOTHOCTh BELIECTBA, CHJIA (CHJIA TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHUs), JABJICHUE, UMILYJIbC
TCJIa, KMHCTHYCCKAad OJHCPIrus, NOTCHUHWAJIbHAA JSHCPIrusd, MCXaHUUYCCKaA pa60Ta, MEXaHHUYCCKasd
MoiHocTh, KIIJI mpu coBepiieHunn paboThl € MCIOJIb30BAHHEM IPOCTOTO MEXaHM3Ma, cuia
TPEHMs, AaMIUIUTYyJa, [E€pUOJl M YacToTa KojeOaHuM, JJuHa BOJHBI U CKOPOCTh €€
pacrpocTpaHeHus; MPU OMUCAHWU TIPABHIBHO TPAKTOBATh (U3UYECKUH CMBICT HCHOJIb3YeMBIX
BCINYUH, UX 00o03HaYeHUS U CANHUIBI U3MCPCHUA, HAXOANUTH q)OpMYJ'II)I, CBA3BIBAIOIIUEC JAaHHYIO
(u3NYECKYIO BEIMUMHY C APYTUMHU BETUYMHAMU, BBIUYUCISTh 3HAU€HUE (PU3NYECKON BETUYHHBI;

aQHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKUE SBJICHHSI M TPOIECCHI, UCTIONB3YS (PU3MUECKHE
3aKOHBI: 3aKOH COXPAHEHHS YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHITUII CYTIEPIIO3UITUU CUIT
(maxoxnenue papHonercTByromen cuibl), [, 11 u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS
uMmnynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpU 3TOM Ppa3anyaTh CIOBECHYIO
(hopMYyTUPOBKY 3aKOHA W €ro MaTeMaTUYeCKOe BBIPAKECHHE, pa3audaTh OCHOBHBIC MpPU3HAKU
M3YYEHHBIX (PU3UIECKUX MOJIEIIeH: MaTepuaabHas TOUKa,

HHEpHUaJIbHasd CUCTEMA OTCUCTA,

pelaTh 3a/1a4u, UCHOJIb3Ys PU3NYECKUE 3aKOHBI (3aKOH COXpaHEHUs YHEPIHH, 3aKOH
BCEMUPHOI0 TAroTeHUs, nmpuHuun cynepnosuuuu cwi, [, 11 u III 3akonsl HeroToHa, 3akoH
COXpaHEHUs WMIMyibca, 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena) u (QopmyIsl,
CBs3bIBAIOIIME (PU3UUYECKHE BEIMYMHBI (MyTh, CKOPOCTh, YCKOpEHHE, Macca Tejia, MIOTHOCTh
BEIECTBA, CHUJIA, JIABJICHHE, WMITYJIbC Tejla, KWHETHYeCKas SHEprus, MOTEHUHUalbHAs SHEPrus,
MexaHuyeckas paborta, mexaHudeckas MomiHocTh, KIIJ[ mpoctoro mexanusma, cujiaa TPEHHS
CKOJIbJKEHUS, KO3(pPUIIMEHT TpeHus, aMIUIUTY/ia, IEPUOJ U YacTOTa KojeOaHUl, IMHA BOJHBI U
CKOPOCTh €€ pacHpOCTpaHEHHs): Ha OCHOBE aHaiM3a YCJIOBHS 3aJayd 3allMChIBaTh KpaTKOE
yCIIOBUE, BBIACTATH (PU3MUECKUE BETUUYHUHBI, 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€ PelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HAYeHUS (PU3HUECKON BEITUYUHBI.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

HUCIIOJIB30BATh 3HAHHUA O MCXaHUYCCKHUX ABJICHUAX B HOBCCHHCBHOﬁ KU3HHU OJIA oOecnieyeHus
0e30I1acCHOCTH IIpH 06paH_IeHI/II/I C npn6opaMH U TCXHUYCCKHUMHU YCTPOﬁCTBaMH, IJIs1 COXPpaHCHUA
300POBbA U CO6J'IIOI[€HI/I$I HOPM 3KOJOIH4YCCKOI'0O ITOBCIACHHA B OKPY)KaIOL[Ieﬁ cpeac; NMpUuBOAUTH
NNpUMEPBI MPAKTHUYCCKOTO HCIIOJIb30BAHUA q)I/I3I/I‘leCKI/IX 3HAHUHA O MEXaHWYECKMX SBICHHSAX U
(I)I/ISI/ILICCKI/IX 3dKOHax; IMPUMCPLI MUCIIOJIb30BAHUA BO300HOBJISIEMBIX HCTOYHUKOB OHEPIUHU;
AKOJIOTMYECKHUX HOCIEACTBUM UCCIEI0OBAHUSI KOCMHUYIECKOTO IIPOCTPAHCTB;

pas3jiniaTtb I'paHULbl ITPUMCHUMOCTU (1)I/ISI/I‘ICCKI/IX 3aKOHOB, TNIOHHUMATb BCGO6H.[PII>1 XapakTep
(I)YHI[aMCHTaJ'H)HBIX 3aKOHOB (3aKOH COXpaHCHUA MEXaHHYECKOH SHEPruu, 3aKOH COXPAaHCHUIA
HUMITYJIbCA, 3dKOH BCCMUPHOTO TAT" OTCHI/IH) 1 OTPAHUYCHHOCTD UCIIOJIB30BAHUA YaCTHBIX 3aKOHOB

(3akoH I'yka, Apxumena u ap.);

HaXOJUTh a/IEKBATHYIO MPEJUI0KEHHOM 3a/1aue (PU3NYECKYI0 MOJIeNb, Pa3pemiaTh NpodieMy Kak
Ha OCHOBE UMEIOUINXCS 3HAHUN [T0 MEXAHUKE C UCIOJIb30BAHUEM MATEMATUYECKOTO almapara, Tak
Y IIPYU MOMOULIN METOJ0B OLIEHKH.



TenoBble sIBJEHUS

BbInycKHMK Hay4YUTCS:

pacrno3HaBaTh TEIUIOBbIE SBJIEHUS U OOBACHATH Ha 0a3e MMEIOUIMXCS 3HAHUW OCHOBHBIE
CBOMCTBA WJIM YCIIOBUSI TPOTEKAHUS JITUX SIBICHWH: MUPQy3us, U3MEHEHHEe o0beMa Tel Mpu
HarpeBaHuu (OXJIAXKAEHUM), OOJbIIAsl CKUMAEMOCTh ra3oB, Majlas CKUMAeMOCTb JKUIKOCTEH U
TBEPIBIX TeJ; TEIUIOBOE PAaBHOBECHE, MCIAPEHME, KOHJEHCALWs, IUIABJICHHWE, KPUCTAJUIM3aLUs,
KHATIEHUE, BIAXHOCTh BO3[yXa, pa3JIUYHbIE CIIOCOOBI Terionepenaun (TerIonpoBOIHOCTb,
KOHBEKIIHS, U3JIyYE€HUE), arperaTHble COCTOSIHUS BEIIECTBA, MOTJIOUIEHUE SHEPTUU IIPU UCIIAPEHUU
KUJKOCTH W BBIJIECJICHUE €€ NPU KOHACHCALMM I1apa, 3aBUCHUMOCTb TEMIIEpATypbl KHIIEHHS OT
JIABJICHUS,

OTMCHIBATh U3yYEHHBIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHUS, UCIIONb3Ys (PU3NUECKUE BETUUUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPIUs, TEMIIEPATypa, YAEJbHas TEIJIOEMKOCTh BEIECTBA,
yllenbHas TEIUIOTA IIABJICHHs], yAeJIbHAs TEIUIOTa Napoo0Opa30BaHus, yeJIbHas TEIIOTa CTOPAHUS
TOIUTMBA, KOA(PPUIMEHT MOJE3HOT0 NEHCTBUS TEIUIOBOTO JIBUraTeNsl; MPU OMUCAHUH MPaBHIIBHO
TpakToBaTh (PU3MUYECKUH CMBICI MCHOJIb3YEMbIX BEJIWYUH, HX OOO3HAUEHHUS M EJAUHHULIBI
U3MepeHus, HaXoJuTh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIWYUHY C JAPYrUMHU
BEJTMYMHAMH, BBIUUCIISTH 3HaU€HUE (PU3NYECKOM BETHUHHBI;

aHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIC SIBJICHHUS M TPOIECCHI, HCIIOIB3yS OCHOBHBIC
MIOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS O CTPOCHHUH BEILleCTBA U 3aKOH COXPAaHEHUS SHEPIHH;
pa3anyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (DU3MUECKUX MOJIEEeH CTPOEHHS ra30B, )KUIKOCTEH

U TBEPIBIX TeJ; MPUBOJUTH MPUMEPHI MPAKTUUYECKOTO HCIOJb30BaHUSA (U3NYECKUX 3HAHUU O
TEIUIOBBIX
SIBJIICHUSX;

peuaTth 3aga4u, UCII0JIb3Ys 3aKOH COXpaHCHUA DOHEPIrUU B TCIVIOBBIX ITPpOLECCax U (bOpMYJ'IBI,
CBA3bIBAIOIIUC (1)I/I3I/I‘I€CKI/IC BCJIIMYHHBI (KOJ'II/ILIGCTBO TCIJIOTBI, TCEMIIEpaTypa, YyACIbHad
TCINIOEMKOCTE BEIICCTBA, YACJIbHAA TCIUIOTA IUIABJICHUA, YACJIbHAas TCILIOTa napoo6pa30BaHI/I>1,
yACiibHass TCIUIOTA CIrOpaHUA  TOILIIUBA, KOS(I)(I)I/IL[I/IGHT MOJE3HOIO JICMCTBUS TEIJIOBOIO
I[BI/IFaTCJ'IH)I Ha OCHOBC aHaJIM3a YCJIOBHUS 3aJdayu 3allMCbIBATb KPATKOC YCIOBHC, BbIICIATDH
(1)I/ISI/ILICCKI/IC BCINYMHBI, 3aKOHbI H (I)OpMy.]'ILI, HCO6XOI[I/IMBIC U1 €€ pClICHUs, IIPOBOIHTDL
PpacuCThl U OLICHUBATDH PCAJIBHOCTD MMOJIYYCHHOT'O 3HAYCHU A (bHSPI‘ICCKOﬁ BCIIMYHMHBI.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

HCIIONb30BaTh 3HAHUSA O TEIUIOBHIX SIBICHHUSAX B MOBCEAHEBHOM KWU3HHU I oOecreueHust
0e30IMacHOCTH pu 06paIJ_IeHI/II/I C npn6opaMH N TCXHUYCCKUMU YCTpOﬁCTBaMH, UL COXPAaHCHUSA
310POBbA U CO6J'II'O,I[€HI/I}I HOPM 3KOJIOTHYECKOI'O ITOBCACHUSA B Oprmammeﬁ cpeac; MpuBOAUTH
MMPpUMEPBI DKOJIOTUYICCKUX MOCJIEeACTBUN pa6OTBI JIBUTaTeJIe BHYTPCHHCTO CropaHusd, TCIJIOBBIX U
rHﬂpOBHCKTpOCTaHHHﬁ;

pa3jiniaTh rpaHULbl IPUMCHUMOCTHU (I)I/I3I/I‘-ICCKI/IX 3aKOHOB, IOHUMATh BCCO6IJ.IHI>1 XapakTep
(bYH,Z[aMCHTaHLHBIX (I)I/ISI/I‘-ICCKI/IX 3aKOHOB (3aKOH COXpaHCHUA DHCPTUH B TCIIJIOBBIX npoueccax) n
OTPaHUYCHHOCTDH UCIIOJIb30BAHUA YaCTHBIX 3dKOHOB;,



HAaXOJUTh a/IEKBAaTHYIO IIPEJIOKCHHON 3a1aue (PU3UUECKYI0 MOJIENb, pa3pelaTs IpodiieMy Kak
Ha OCHOBE HMMEIOIIUXCS 3HAHUI O TEIJIOBBIX SIBJIEHUSAX C MCIOJIb30BAHUEM MAaTEMaTHYECKOIO
anmnapara, Tak M IpU MOMOILM METOJOB OLICHKH. DJIEKTPH4YeCKHe M MArHMTHbIe SIBJICHHSA

BbInycKHMK HAy4YUTCS:

pacro3HaBaTh JJIEKTPOMArHUTHBIC SIBJICHHS U OOBACHITH HAa OCHOBE HMEIOIIMUXCS 3HAHMM
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKAaHUS ATUX SABJICHUW: DJJIEKTpU3alusa  Tell,
B3aUMOJICIICTBUE 3apsI0B, DJEKTPUUYECKUM TOK U €ro JeHCTBHUS (TEIJIOBOE, XHMUUYECKOE,
MAarHMTHOE), B3aMMOJIEHCTBUE MAarHUTOB, DJEKTPOMArHUTHAs WHIYKIUS, NEHCTBUE MArHUTHOTO
MoJiA Ha TMPOBOAHMK C TOKOM W Ha JBWKYIIYIOCA 3apsSOKCHHYKO 4YacTHIly, JEHCTBUE
AJIEKTPUYECKOTO TOJII Ha 3apsHKEHHYH0 YaCTHILy, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJUHENWHOE
pacpoCTpaHEHHE CBETa, OTPAKEHUE U IIPEIIOMIIEHUE CBETA, JUCIIEPCHSI CBETA. COCTABISATH CXEMBI
AIEKTPUYECKUX LEMEN C MOCIEeI0BaTENbHBIM U MAPAJUICIbHBIM COETUHEHUEM

AJIEMEHTOB, pa3juyasi yCJIOBHbIE 0003HAUYECHHS DJIIEMEHTOB JIEKTPUUYECKUX 1IeTIel (MCTOYHUK TOKa,
KIII0Y, PE3UCTOP, PEOCTaT, JIaMIIOUKa, aMIIEPMETP, BOJILTMETP). HCIOJIb30BATh ONTHUYECKUE CXEMBbI

VIS TIOCTPOEHUS M300paKeHUH B IJIOCKOM 3epKajie ¥ coOuparoiiei JuH3e.

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEJ M DJIEKTPOMArHUTHBIC SIBJICHUS, UCTIONB3yS (U3HUECKUE
BEJIMYMHBIL: DJJEKTPUUYCCKUN 3apsill, CHiIa TOKa, JJICKTPUYECKOE HAIpPsHKEHUE, JJIEKTPUIECKOE
COTPOTHBIICHHUE, YIETbHOE

COTPOTHBIIEHUE BEIIECTBA, paboTa AIEKTPUUECKOTO MOJIs, MOITHOCTh TOKa, (POKYCHOE PacCTOSIHUE
U ONTHYECKasl CUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI U YacTOTa CBETA;
MIpU OMMCAHUM BEPHO TPAKTOBATH (PM3UUECKHUM CMBICI HCIOIb3yEMbIX BEIHUMH, UX 0003HAUCHUS
U eIMHUIBI U3MEPEHUsI; HaXOOUTh (POPMYIIbI, CBA3BIBAIOIINE JAAHHYIO (PU3MUECKYIO BEIHUYUHY C
JPYTMMU BETUYMHAMU.

AHAJIM3UPOBATDH CBOMCTBA TEJI, DJICKTPOMAIrHUTHBIC SABJICHUA U ITPOLECCHI, UCIIOJIb3Ys
(1)I/I3I/ILI€CKI/I6 3aKOHBI: 3aKOH COXpaHCHUSA SJICKTPUUCCKOI'0 3apsaaa, 3aKOH Oma IJId ydaCTKa LICIIu,

3akoH JIxoynsa-JIeHua, 3akoH IPSIMOJTMHEMHOTO pacpOCTPaHEHUs CBETA, 3aKOH OTPAaXKEHUS CBETa,
3aKOH MPEJIOMJICHUS CBETA; MPU ATOM Pa3InyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €ro
MaTeMaTH4eCKOe BhIpaKEHHE. TPUBOJIUTL MPUMEPHI MPAKTHYECKOTO MCIIOJIb30BaHUS
buznyecKux 3HAHHMA 0

QJICKTPOMArdUTHBIX SABJICHHUAX

peuiathk 3aaavu, HUCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IG 3aKOHBI (BaKOH Oma AJI1 ydaCTKa ICIIU, 3aKOH
Z[)I(O}’J'IH.HCHI.[&, 3aKOH HpHMOHHHeﬁHOFO pacipoCTpaHCHUA CBCTA, 3aKOH OTPAKXCHHUA CBECTA, 3AKOH
MpEIOMIICHUSA CBeTa) u q)OpMy.HBI, CBA3BIBAIOIINC (I)I/IBI/ILIGCKI/IC BCJIIMYHMHBI (CI/IJ'Ia TOKa,
QJICKTPUYCCKOC HAIPSAKCHUC, IJIICKTPUUCCKOC COIPOTUBJIICHUEC, YACIBHOC COIPOTUBJICHUC
BCIICCTBA, pa60Ta QJICKTPUYICCKOTO IIOJIsI, MOITHOCTh TOKAa, (I)OKYCHOG PacCTOAHUEC U ONTUYCCKAA
CHJIa JIMH3bI, CKOPOCTH OJBJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJIHBI W YaCTOTa CBCTA, (I)OpMy.HBI
pacucTa SJICKTPUYCCKOr'0 COMPOTUBJICHUSA NIPHU MOCICAOBATCIBHOM U MapaJlJICIbHOM COCAUHCHUU
HpOBO,Z[HI/IKOB)I Ha OCHOBC aHalin3a YCJIIOBHUA 3aJla4d 3allUChbIBATh KPATKOC YCIIOBHC, BBIACIATH
(1)I/I3I/ILICCKI/IC BCJIIMYMHBI, 3aKOHBI U (bOpMYJ'ILI, HCO6XO,[[I/IMBIC AJIg €€ pCeHICHUA, ITPOBOAUTDL PaCUYCThI
" OLCHUBATDH PCAJIBHOCTD MOJIYYCHHOT'O 3HAUCHUA (bH3H“ICCKOﬁ BCJIIMYHHEI.

BBIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTDHCHA:



HCII0JIb30BATh 3HAHUS 00 IEKTPOMATrHUTHBIX SBJICHUSAX B IIOBCEIHEBHOM KU3HU JUIS
oOecrieyeHns 6€30MACHOCTH NPU OOpaIeHUH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMU, IS
COXPAaHEHHUs 370POBbs U COOJIIOJIEHUSI HOPM IKOJIOTMUECKOTO IIOBEIECHUS B OKpYXKalolllel cpene;
IIPUBOIUTH IPUMEPBI BIUSHUS 3JIEKTPOMAarHUTHBIX U31y4€HUN Ha KUBbIE OpraHU3MB;

pa3nuyath TpaHUIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAHEHHS D3JEKTPUYECKOTO 3apsijia) M OTPaHHYCHHOCTD
WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1S yyacTka 1emnu, 3akoH Jxoymnsa-Jlenna u ap.);

WCIOJB30BAaTh MPHEMbI TOCTPOCHHS (U3MUECKUX MOJETeH, MoucKka U (HOPMYITHPOBKH
JI0KAa3aTeNIbCTB BBIIBUHYTBIX THIOTE3 M TEOPETHYECKUX BBIBOJOB Ha OCHOBE JMIMPUYECKH
YCTaHOBJIEHHBIX (PaKTOB;

HaXOJUTh a/IEKBaTHYIO MPEII0KEHHON 3a/1aue (PU3NYECKYI0 MOJIENb, pa3pelaTh IpodaeMy Kak
Ha OCHOBE HWMEKOIIMXCA 3HAHUH 00 DJJICKTPOMArHUTHBIX SBJICHHUSX C HCIOJb30BaHUEM
MaTeMaTHYeCKOTO afnmnapara, Tak 1 Py TOMOIIH METOJIOB OIIEHKH.

KBaHTOBBIC AIBJICHUSA

BbInyCKHUK HAy4YHUTCH:

pacro3HaBaTh KBAaHTOBBIC SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIIMUXCS 3HAHWUW OCHOBHBIC
CBOWCTBA WJIM YCIIOBHS TPOTEKAHUS] OTUX SBJICHHWH: €CTECTBEHHass H HWCKYCCTBEHHAs
PaaMoOaKTUBHOCTh, 0O-, - M 7Y-H3Iy4E€HUS, BO3HHKHOBEHHUE JIMHEHYATOTO CHEKTpa HU3IyYECHUS
aToMa;

OTHCHIBATh M3yYEHHBbIE KBAHTOBBLIC SIBJICHHUS, UCMOJb3YysS (PU3NYECKHE BEIUYUHBI: MAcCOBOE
YHCIIO, 3apsiIOBOE YMCIO, MEepUOJ IMojypacnaaa, dHeprus (POTOHOB; MPH OMUCAHUHM MPABUIHHO
TpakToBaTh (DU3MYECKUH CMBICH MCHOJIb3YEMbIX BEJIWYUH, HX OOO3HAUEHHUS M EJAUHHULIBI
U3MEpEeHUs; HaXOIUTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYUHY C JAPYTHUMH
BEJTMYMHAMHU, BBIUUCIISITH 3HAUCHUE (PU3NYECKOM BEJTHMUMHBI;

AHAJIIM3UPOBATh KBAHTOBBIC SABJICHHA, HCIIOJIB3YA (1)I/I3I/ILI€CKI/I6 3aKOHbI M IIOCTYJIATBhI: 3aKOH
COXpaHCHUA SHEPIrur, 3aKOH COXPaHCHH DJICKTPHUYECKOI'O 3apsaa, 3aKOH COXpaHCHHUA MaCCOBOI'O
qucia, 3aKOHOMCPHOCTHU HU3JIYyYCHHA U IIOITIOIICHUSA CBCTa aTOMOM, IIpU 3TOM pa3jinvaTb
CJIOBECHYIO (bOpMy.]'II/IPOBKy 3dKOHAa U €TI0 MATCMATHUYCCKOC BBIPAXKCHHC, Pa3JIM4aTb OCHOBHLIC

IIpU3HAKU HHaHCTapHOﬁ MOJACIHN aTOMa, HYKHOHHOﬁ MOACIN aTOMHOI'O
aapa;

NpUBOAUTL  MPUMCEPBI  MPOABJICHUA B  IPUPOAC U IPAKTHYCECKOI'O  HCIIOJIb30BaHUA
PaaOaKTUBHOCTHU, AACPHBIX U TECPMOAACPHBIX peaKHHﬁ, CIICKTPAJIbBHOI'O aHaJin3a.

BblﬂyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTBHCH:

HCIIOJIb30BATH ITOJIYUYCHHBIC 3HAHUA B MMOBCEAHEBHOM JKU3HU npu 06paIlIeHI/II/I C HpI/I60paMI/I u
TCXHHUYCCKHUMHU yCTpOﬁCTBaMH (C‘-ICT‘-II/IK HOHU3UPYIOIIUX YaCTHUL, ,[[03I/IMCTp), A1 COXPAaHCHUA
300POBbA U CO6J'IIOI[CHI/I}I HOPM 3KOJIOTUYCCKOT'O ITOBCIACHUA B Oprnca}omeﬁ cpeac; COOTHOCUTD

OHCPTHUIO CBSA3U ATOMHBIX SAACP C ILC(I)CKTOM MacCChI,

NPUBOJUTH ITPUMCPBI BIIUSHUS paIOaKTUBHBIX I/ISJ'Iy‘{CHI/Iﬁ Ha KUBBIC OpPraHU3MbI; IOHUMATb

MIPUHIAIL HCﬁCTBHH AO3UMCTpPA U pa3In4aTh YCIOBUA €0 UCIIOJIBb30BAHUA,



IIOHHUMATh OSKOJIOTHYCCKHE HpO6JI€MBI, BO3HHUKAIOIIUEC TIIPpU  HMCIIOJIB30BAHHMKU ATOMHBIX
BHGKTpOCTaHHHﬁ, " IIYTU PCHICHHUA 3TUX HpOGHGM, MEPCHCKTUBLI UCIIOJIb30BAHUS YIIPABJIISICMOI'O
TCPMOAACPHOTO CUHTE3A. 9J1eMeHTbI aCTPOHOMMH BLIl'[yCKHI/IK HAYYIUTCHA:

YKa3bIBATb Ha3BaHUS IJIAHCT ConneyHoi CHUCTCMBbI; PA3JIN4aTh OCHOBHBIC IPU3HAKKW CYTOYHOI'O

BpallleHus 3Be31HOTO HeOa, arkeHus JIyasl, CoJiHIIa U TIJIaHET OTHOCUTEIBHO 3BE3I;
TTOHUMATD PA3IIUYHUS MEXKIY TeIMOLEHTPUUYECKON U TeOIIEHTPUUECKOM CUCTEeMaMH MUDA;

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCH:

YKa3bIBaTh O6IIII/IC CBOMCTBA W OTIWYHS INIAHET 3€MHOM rpynmnsl U IJIAHCT-TUTAaHTOB, MaJIbIX
ten ConHeyHON cucTeMbl U OOJIBIIMX IUIAHET; IOJIb30BAThCA KapTOM 3BE3AHOrO Heba mpu
HaONIOACHUSAX 3BE3AHOrO0 He0a; pa3inyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3mep, IIBET,
TeMreparypa) COOTHOCHUTD IIBET

3BE3IbI C €€ TEeMIeparypo; pa3iuyaTh THUIIOTE3bl O

npoucxoxaeHun COJIHEUHOW CHUCTEMBI.

Conep:xanue yueoHoro npeamera «®@u3suka» B 8-11 kiaccax.

8 kuacce
(68 yacos, 2 yaca B HEJIEIIO)

I. TensioBbIe siBJIeHUs (23 YacoB)

Buytpennss sneprus. Tennosoe apmxkenue. Temneparypa. Teronepenaua. HeoOGpatumocTsb
nporiecca remionepenadu. CBsi3b TEMIEPATYPhI BELIECTBA C XaOTUYECKUM JIBUKEHUEM €ro
yactull. CiocoObl U3MEHEHUs BHYTpeHHeH sHepruu. TemnonpoBoHOCTh. KOMMYECTBO TEIIOTHI.
VnenbHas TermoemMkocTh. KonBeknus. M3nydenue. 3aKkoH COXpaHEHHs JHEPTUU B TEIJIOBBIX
nporueccax. [lnaBnenue u kpucramumzanus. Y AeabHas TemIoTa riaBieHus. ['paduk niaBneHus u
otBepaeBaHus. [IpeoOpa3oBaHue SHEPTUHU MPU UBMEHEHHSIX arperaTHOTO COCTOSHUS BEIIeCTBA.
Hcnapenue u koHAeHcalus. Y enbHas TemaoTa napoodpa3zoBaHus u KoHaeHcanuu. Paborta napa u
rasa npu pacimupenuu. Kunenue xxunkoctu. Bnaxnocts Bo3ayxa. TemnoBbsie ABuratenu. JHeprus
TOIUIMBA. Y JeNIbHAs TEIUIOTA CTOPAHUSL.

AFpeFaTHLIC COCTOSAHUA. Hpe06pa30BaHI/Ie OHCPTMU B TCIUIOBBIX ABHUIATCIIAX. KHI[ TCILIIOBOI'O
ABUTATCIIA.

®poHTanbHas 1aboparopHas paboTa.

2.CpaBHEHME KOJIMYECTB TEIUIOTHI IPY CMEIIMBAHUU BOJBI Pa3HOM TEMIIEPATYpHI.



3.M3mepeHune yaenbHON TEMI0OEMKOCTH TBEPIOTO Tea.

I1. DyekTpUYecKkne IBJIEHUS U 3JIeKTPOMArHUTHBIE siBJIeHNs (27 yaca)

DnekTpu3alus Ten. DIeKTpUuueckuil 3apsa. Bzaumoneiicteue 3apsinoB. JIBa Buia 2JIEeKTPUUECKOTO
3apsaa. JJuCKpeTHOCTh 3JIEKTPUUECKOT0 3apsiaa. DIEKTPOH. 3aKOH COXPaHEHUs AIIEKTPUUYECKOTO
3apsna. DIeKTpuyeckoe mose. DiekTpockor. CtpoeHune atToMoB. OOBSICHEHUE AIEKTPUUECKUX
sBieHUN. [IpOBOTHUKY U HENTPOBOIHMKY JJIEKTPUUYECTBA. [[eHCTBHE AIEKTPUIECKOTO NOJI HA
AIIEKTPUYECKHE 3apsi]Ibl.

[TocrostuubIi snekTpudeckuid Tok. ctounmku anexTpudeckoro Toka. Hocurenu cBoOOIHBIX
AIIEKTPUYECKHX 3apSAJ0B B METAJUIAX, )KUAKOCTSX M razax. JJIeKTpudeckKas 1elb U €€ COCTaBHbIE
yactu. Cuna Toka. Enununel cumsl Toka. AMnepmerp. M3mepenue cuibl Toka. Hanpsxenue.
Eaununs! Hanpsbkenus. BoastMmerp. M3mepenne HanpsikeHUs. 3aBUCUMOCTD CUJIBI TOKA OT
HaIpsKEHUS.

Conporusnenue. Enuaune! conpoTusieHus. 3akoH OMa 17151 y4acTKa JIEKTPUYECKOM LIETIH.
Pacuer conpoTuBIiieHHs MPOBOIHUKOB. Y IeJIbHOE conpoTuBieHue. IIpumepsl Ha pacuer
COIIPOTHUBIICHHUS ITPOBOJIHHUKOB, CHJIBI TOKa U HanpsbkeHus. Peocratel. [locinenoBarensHoe u
MapajuIeNIbHOE COEAUHEHNE IPOBOIHUKOB. JIeMCTBHS DIEKTPUYECKOTO TOKA

3akon xoyns-Jlenna. PaGoTa anekTpuueckoro Toka. MOIIHOCTD 3IEKTPUIECKOTO TOKA.
Eaunauibt paboThl 3J€KTPUUYECKOTO TOKA, TPUMEHsAEeMble Ha TpakTHKe. CUETYMK AIIEKTPUIECKON
SHEpruu. DIeKTpoHarpeBaTesbHble MPUOOPLI. PacueT anexkTposHepruu, noTpediseMoi ObITOBEIMU
npubopamu. HarpeBanue npoBOIHUKOB 3JIEKTPUUECKUM TOKOM. KoJm4ecTBO TEmIOTHl,
BbIJIEIISIEMOE MMPOBOJHUKOM ¢ ToKoM. Jlamma HakanuBaHusi. KopoTkoe 3aMbIkaHue.
[Ipenoxpanutenu. MaruutHoe noJie. MarHuTHOE MoJie MPSMOTo TOKa. MarHuTHbIE JTMHUH.
MaruuTtHoe 1noJje KaTymkd ¢ TOKOM. DJIEKTPOMArHUTHI U UX MpuMeHeHus. [[ocTosIHHbIE MAarHUTHI.
MaruuTtHoe 1noJjie MOCTOSHHBIX MarHUTOB. MaruutHoe nose 3emiu. JleicTBre MarHUTHOTO MOJIsS
Ha IPOBOJHUK C TOKOM. DJIEKTPUUECKUN IBUTATEb.

Dponmanvusle 1a60pamopHsle padomel.

4.CoopKa 3IeKTPUUECKOM IEeNH U U3MEPEHUE CUITbI TOKA B €€ Pa3IMYHbIX y4acTKax.
5.M3mepenue HanpsKeHUs Ha PA3IMYHBIX Y9aCcTKaX dJIEKTPUUECKON LEeMH.
6.PerynupoBaHue CUIIbI TOKa PEOCTATOM.

7.MI3MepeHre conpOoTUBIIEHUS MPOBOIHUKA IIPHU MIOMOIIN AMIIEPMETPA U BOJIBTMETPA.
8.M3mepenune MOITHOCTH 1 pabOThI TOKA B SJIEKTPUUECKOH JIaMIie.

9. (Co6opka sreKTpoMarHuTa 1 UCIbITAHUE €ro ACHCTBUA.

10. HSy‘-ICHI/Ie QJICKTPUYCCKOT'0 ABUTATCIIA MOCTOAHHOT'O TOKA (Ha MO,I[CJ'II/I).

I11. CBeToBble siBiieHus. (15 yacoB) Mcrounuku cBera.



[IpsiMonHeliHOE pacnpocTpaHeHre, OTpakKEHUE U npenomieHue cBera. Jlyd. 3akoH OTpakeHHs
cseta. [lnockoe 3epkano. JIunza. Ontudeckas cuia TuH3bL. M300pakeHne 1aBaeMoe JIMH301M.
N3mepenne pokxycHOro paccTosHus cobupatomieit nH3pl. Onrtudeckue npubopsl. ['1a3 u 3pexue.
Ouxu.

Dponmanvusle 1a00pamopmvle padomol.
11.M3yueHne 3aKOHOB OTpaKEHUs CBETA
12.HabmroieHne sIBICHUS MIPEIIOMIICHUS CBETa
13.ITonyyenue n300paskeHUsI PY MOMOIIH JTUH3HI.

IV. IloBTOpenue (3 4)

9 kJjacc

(102 4gacos, 3 yaca B HeZIeIIO)

I. 3akoHbl B3auMoaeicTBUS M ABUKeHMsI Tell. (34 yacoB)

MarepuanbHas Touka. Tpaekropusa. Ckopocts. [lepememienue. Cucrema orcuera. OnpeneneHue
KOOPJMHATHI ABIKYILEro Tena. ['paduku 3aBUCMMOCTH KHHEMATHUECKUX BEJIMYMH OT BPEMEHHU.
[IpsmonuHeliHOe paBHOYCKOPEHHOE BMKEHUE. CKOPOCTh PABHOYCKOPEHHOTO JBHKECHUSI.
[lepemenienue npu paBHOYCKOPEHHOM JBHKeHUU. OmpeiereHre KOOPAUHAThI JBMKYILEro Tefa.
I'paduku 3aBUCMMOCTH KMHEMATHYECKUX BEJIMYUH OT BpeMeHU. YckopeHue. OTHOCUTEIbHOCTD
MEXaHUYECKOTO ABIKeHUs. MlHepuinanpHas cucrema oTcyera.

[TepBrrii 3akoH Herotona. Bropoii 3akon Herotona. Tperuii 3akon Hetorona. CBoOoiHOE nasieHUe
3akoH Bcemupnoro tarorenus. KpuBosvHeitHoe ABUXeHHUE J[BHKEHHE 110 OKPY>KHOCTH.
UckyccTBennblie criyTHUKM 3emiu. Pakersl. IMnynbe. 3akoH cOXpaHEHUs UMITyJibca. PeakTuBHOE
nBukeHue. JIBmkeHue Tesna OpoIeHHOr0 BEpTUKAIBHO BBEPX. [[BrkeHHe Tena OpOIIeHHOTO MO
yIJI0M K TOPU3OHTY. JBHKeHHe Tena OpOIIeHHOTO TOPU30HTANIBHO. Y CKOpEeHHEe CBOOOIHOTO
najJieHus: Ha 3eMJIe U IpYruX IJIaHeTax.

@ponmansusle 1adopamopHsle padomol.
1. UccnenoBanue paBHOYCKOPEHHOTO IBMKEHHsSI 0€3 Ha4aTbHOW CKOPOCTH.
2.VI3mepeHne yCcKOpeHusi CBOOOIHOTO MaIeHUSI.

Il. Mexanuyeckue koJie0aHusi 4 BOJIHBI. 3BYK. (15 yacoB)

Mexanunueckue koiebanus. Ammutyaa. Ilepuon, yacrora. CBoO0AHBIE KOJIEOAHUS.
KonebarenbHble cucreMbl. MasTHUK. 3aBUCUMOCTh HEpUOJa U YAaCTOTHl HUTSHOTO MasTHUKA OT
JUTMHBL HUTH. [IpeBpaliienne sHepruu npy KoyiedaTeIbHOM JIBUKEHUU. 3aTyXarolue KoJieOaHusl.
Beinyxnennsie konebanus. Mexanuyeckue BoJIHbL. JlmiHa BosHbL. [IpoosbHbIe U IONepevHble
BOJIHBL. CKOPOCTb paclpocTpaHeHus BOJIHBL. 3BYK. BoicoTa u TeMOp 3ByKa. ' poMKOCTb 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTh 3Byka. OTpakeHue 3Byka. Jxo. PezoHaHc.



®ponTaNbHAs TabopaTopHas padoTa.

3.UccnenoBanne 3aBUCHMOCTH TEPHOJA W YaCTOTHI CBOOOJHBIX KOJECOAHWN MAaTEMaTHYECKOTO
MasiTHUKA OT €ro JJINHBI.

I11. DiekTpoMaruuTHble siBjaeHus. (25 yaca)

JleiicTBrE MarHUTHOTO TIOJISl HA 3JIeKTpuueckue 3apsapl. [ paduueckoe n3oOpakeHrne MarHUTHOTO
noJssi. HampapiieHue Toka U HampaBJjeHUE €ro MarHuTHOTO 1oJist. OOHapyKeHHe MarHUTHOTO TOJIS
II0 €ro JEWCTBUIO Ha DJJEKTpuyeckui TOK. IIpaBmino ieBoii pyku. MarHuTHbIM HOTOK.
OneKTpoOMarHuTHasE  MHAYKIUA.  SIBlieHMe  dJeKTpoMarHuTHOW  wHAyKnuu. [lomydeHue
MEPEMEHHOTO AIEKTPHUIECKOTO TOKA.

OnexTpoMarHuTHoe noje. HeonHopoaHoe n HeoAHOPOJHOE MoJie. B3auMoCBs3b AIEKTPUUYECKOTO
U MarHuTHOTO ToJIed. OJEeKTpPOMAarHUTHbIE BOJIHBI. CKOpPOCTb  pacnpoCTpaHEHUs
AIIEKTPOMArHUTHBIX BOJIH. DJIEKTPOJIBUTATENb. DieKTporeHeparop. CBeT — aeKTpoOMarHuTHas
BOJIHA.

dpoHTanpHas JabopaTopHas padboTa.
4.13ydeHuie sIBIEHUS MEKTPOMATHUTHON UHIYKIIMH.

I V. Crpoenne atoma u aromHoro siapa (19 yacoB) PagnoaktuBHoCTh. Anb(a-, 6eTTa- u
ramMmMma-usiydenne. OnbIThI O pacceMBaHuIO anb(a-vactuil. [lnanerapHas Moaens aroma.
AtomHoe sapo. [IpoToHHO-HEUTpOHHAS MOAEIH Aapa. MeTo bl HaOMIOACHUS U PETUCTPAIIUN
yacTull. PagnoakTUBHbBIE PEBpAILICHUS. DKCIIEpUMEHTAIbHbIE METOIbI. 3apsia siapa. MaccoBoe
yucno sapa. Anepueie peakuuu. Jlenenue u cunres aaep. CoxpaHeHue 3apsjia U MacCOBOTO
YHUCIIa MPHU SISPHBIX peakiusax. OTKPBITHE MPOTOHA U HEUTPOHA. SiepHbIe CHIIBI. DHEPTHS CBS3H
YaCTHIL B SpE.

Oueprus cBsa3u. [edekt macc. Briaenenue sHepruu mpu JeI€HUN U CHHTE3E sJIEP.
Hcnonws3oBanue saepHoit sHeprun. Jlozumerpust. SAnepusiii peaktop. [Ipeodpa3zoBanue
BuyTpenneit sHepruu siiep B 3JI€KTPUUYECKYIO SHEpTrHui0. AToMHas sHepretuka. TepMosiiepHbie
peakiuu. buonoruyeckoe neiicTBUE pagrallvy.

dpoHTanbHas JabopaTopHas padboTa.
5.W3y4yeHue AeneHus sapa atoma ypaHa 1o Gpotorpaduu TPEKOB.
6.13yueHne TpeKoB 3apsKEHHBIX YaCTHUI IO TOTOBBIM (poTorpadusm.

V. Crpoenne u 3Boonus Beesennoii (5 yacos)

COCTaB, CTPOCHUC U TPOUCXOKIACHUC ConHeuyHoM cucTeMbl. bombmme Tena CoITHEYHON CHCTEMEL.
Mansie Tena CoaTHEUHOM CUCTEMBI. CTpOGHI/Ie, N3JIYYCHHUEC U DBOJIFOIHA COJ'IHI_Ia " 3BC3/.

Crpoenue u 3Bosronus Beenennoii.
V1. IloBTOpenue (4 4)



2. Coaep:xanne yueoHoro npeamera (136 yacon)
ba3oBblil ypoBeHb
10 xaacc (68 4.)

DuU3NKa U eCTECTBEHHO-HAYYHBIN MeTO/ MO3HAHUS MPUPOABLI -14.

dusnka — (QyHIaMeHTaldbHas Hayka O TMpupoje. MeToIbl Hay4HOro
uccieqoBanusa (puznueckux siBaeHud. MojenupoBaHue (U3UYECKUX SBICHUN U
nporeccoB. uznuecknil 3aK0OH — rPaHUIbl TPUMEHUMOCTU. DU3NUECKHE TEOPUH U
IPUHIUIT COOTBETCTBUs. Poiib U MecTo ¢u3uku B (POPMUPOBAHHHM COBPEMEHHOM
HAy4YyHOM KapTUHBI MHpPA, B NPAKTUUYECKON JesITeabHOCTH Hoael. Dusuxka u
Ky1vmypa.

Mexanuka -32+2 u.

['paHuubl  NPUMEHMMOCTH  KJIIACCMYECKOM  MEXaHUKU.  Baxueimmue
KMHEMATUYECKUE XApPAKTEPUCTUKU — TMEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE.
OCHOBHBIE MOJIEH TEN U IBUKECHUN.

B3aumopeiictBue Ten. 3akoHbl BcemupHoro tarorenusa, I['yka, cyxoro
TpeHusi. UHepumanbpHas cucrema orcuera. 3akOHbl MeXaHUKU HproToHa.

NMnynbc MartepuanbHOW TOYKM U CHCTEMBL. VI3MEHEHME M COXpaHEHue
uMIynbca. Hcnonv3osanue 3aKOHO8 MeXAHUKU ONs OOBACHEHUS OBUINCEHUs.
HebecHblX menl U Ol pazeumusi KOCMUYeCKUx ucciedoeanuti. MexaHUYecKas
DHEPTHUs CUCTEMBI Tell. 3aKOH COXPaHEeHMsI MEXaHWUYeCKON sHepruu. PaboTta cUIIbI.

Pasnosecue mamepuanvrnou mouxu u meepooeo mena. Yciosus pasHogecus.
Momenm cunvi. Pasnosecue scuoxocmu u 2aza. [[eudicenue sxcuoxocmetl u 2a3os.

JlaGopartopHbie pabOTHI

1. N3Mmepenune yCKopeHus.

2. N3mepenue cuil B MEXaHUKE.

MonekyasipHas pu3nka u TepMoanHamMuka-19+2 y.

MonexkynspHo-kunernueckass teopusi (MKT) crpoenus BemectBa u ee
OKCIIEPUMEHTATBHBIC JTOKa3aTeNbCcTBA. AOCONIOTHAs TeMmIeparypa Kak Mepa
CpeaHEeW KMHETUYECKOM SHEPrUM TEIJIOBOIO JBHXKEHHUs 4acTHUILl BemecTBa. Mojeinb
WIeAIbHOTO rasza. JlaBneHune ra3a. YpaBHEHME COCTOSAHMS WACAIBHOIO Tas3a.
VYpaBuenue MeHnneneeBa—Knaneiiposna.

ArperatHbie COCTOSIHUS BeUlecTBa. Moodenb cmpoeHus HcuoKocmell.

Buytpennss sHeprus. PaGota u Temsonepenadya Kak crnocoObl U3MEHEHUSs
BHyTpeHHel sHepruu. [lepBblil 3akoH TepMoauHaMuku. HeoOpaTUMOCTh TEMIOBBIX
nporeccoB. [[puHIUNBI AEUCTBUS TETIOBBIX MAIIWH.

JlaGoparopHbie pabOThI

3. HccnenoBanue n30mpoieccos.

JuaekrpoauHamuka-10 u.



Onektpuueckoe mnoJie. 3akoH Kynona. HanpsikeHHOCT W NOTEHIIMAT
ANEKTPOCTATUUYECKOTO ToJid. I[IpOBONHMKHM, TOJYNPOBOAHUKA M JIUAIEKTPUKH.
Konpgencarop.

IHoBTOpEeHue — 2 u.

JIB>KEeHME C TIOCTOSHHBIM ycKopeHueM. Cuiibl B ipupoje. [Ipomexyrounas
aTTecTalMsl.

11 kanacc (68 4.)

JJleKTPpOAUHAMHUKA-22+2 Y,

[TocTOSIHHBIN 3IEKTPUYECKUN TOK. DJIEKTPOABMKYIIAs cuia. 3akoH OMa g
NOJIHOW  Lenu.  OJEKTPUYECKUA TOK B MPOBOJHUKAX,  DJIEKTPOJIUTAX,
NOJYIPOBOAHUKAX, ra3axX U Bakyyme. Ceepxnposooumocms.

NHaykuuss MarHuTHOrO noJisi. J[eMCTBHE MarHUTHOTO MOJII HA IPOBOJHUK C
TOKOM W JBWXKYLIYIOCA 3apshkeHHYr udactuny. Cuna Amnepa u cuna Jlopenua.
MaruuTHbIe CBOMCTBA BEIIECTBA.

3aKOH  JJEKTPOMArHUTHOW  MHIAYKUMHU.  ODJIEKTPOMAarHUTHOE  MOJE.
IlepemenHblii  TOK. SIBIeHME caMOMHAYKUMH. HHAYKTUBHOCTB.  JHepeus
97IEKMPOMAHUMHO20 NOJIAL.

JlaGopatopHbie pabOTHI

1. N3smepenne OJIC wucTouHMKa TOKa W3MEpPEHHE U BHYTPEHHETO
COTNPOTHUBIICHHS] HICTOYHUKA TOKA.
2. HccnenoBanue sBlIeHUS 3JIEKTPOMArHUTHON UHAYKITUH.

Mexannka-4 4.

Mexannueckue kojebanus. [IpeBpaiieHus SHEPTUH MPU KOJICOAHHSX.

JJleKTPOAUHAMHUKA-T Y.

DneKTpoMarHuTHbIe KojieOanus. KojaebaTenpbHbIM KOHTYP.

Mexannka-3 4.

MexaHn4yecKue BOJIHbI. JHEPTrUs BOJIHBI.

dueKTpOAUHAMHUKA-T+3 .

DJIEKTPOMarHUTHBIE BOJHBI. [[Mana3oHbl 3JIEKTPOMArHUTHBIX U3TYYEHUN U UX
MPaKTUUECKOE MPUMEHECHHUE.

I'eomeTrpuueckas ontuka. BosHOBBIE CBOMCTBA CBETA.

JIaGopatopHbie pabOTHI

3. Omnpenenenne mMoKazaresns MPeJOMIICHUS CPEJIbI.

4., OnpeneneHue JJIUHBI CBETOBOW BOJIHBI.

d. HaGnronenrie BOITHOBBIX CBOMCTB CBEeTa: MHTEPPEPECHINH, THPPAKITIH,
TOJISIPU3AITIH.

OcHOBBI CHIEUAJIBHON TEOPHUH OTHOCUTEIBHOCTH -24.

NHBapraHTHOCTH MOAYJSL CKOPOCTM CBeTa B Bakyyme. [lpuHiun
OTHOCUTENBHOCTH OuHIITeWHA. CBSI3b MacChl W DHEPTUM CBOOOJHON YaCTHIIBI.
DHEpPrus MoKosl.

KBanroBast puszuka. ®usuka atoma ¥ aTOMHOro siapa-10 4.



['unoresa M. IIlnanka. DOTOIIEKTPUUECKUI ¢ dexr. ®DOTOH.
KopnyckynsipHo-BomHOBOM  ayanmusMm.  CoomHouwienHue — HeonpeoeneHHocmel
T'etizenobepea.

[Inanetapnas monens aroma. OObSICHEHHE JIMHEHYATOro CIEKTpa BOAOPOA
Ha OCHOBE KBaHTOBBIX IMOCTYNATOB bopa.

CocTaB M CTpOEHHE ATOMHOIO SiApa. DHEPrus CBSI3U aTOMHBIX sAep. Bumsl
PaauOaKTUBHBIX NMPEBPALLECHUN aTOMHBIX SJIED.

3aKOH paJHOaKTUBHOrO pacnana. fAnepHele peakumu. lLlenmHas peakuus
NENEHUS ALIep.

DOneMeHTapHble yacTullbl. OyHIaMEHTaJIbHbIE B3aUMO/ICHCTBHUS.

Crtpoenue BceesieHHO#-4 4.

CoBpeMeHHBIE NPEACTABICHUS O NPOUCXOXAeHMU U 3Bomonnu ConHua u
3Be3. Knaccudukaius 38e37. 38316l 1 MCTOYHUKH UX SHEPTHUU.

I'anakrtuka. IIpencraBiaenue o CTpOCHUM U 3BOJIIOLIMN BceeneHHo.

IHoBTOpenue -4 4.

MarnutHoe TmoJjie. DJIEKTPOMAarHWTHasT WHAYKIUSA. OJIEKTPOMArHUTHBIE
Kosie0aHus. DIeKTpOMarHiuTHas BOJIHA.

IIpome:xkyTOUuHas1 aTTeCTALMSA .

KaneHpapHo-TemaTtuyeckoe niaHMpoBaHue 8 Knacc.

Neo Kon-so | [Oata | Jara Hcnonb3oBanue
Tema yacos no no odopynoBaHus
m/m nnaHy | pakty nentpa «Touka
pocTa»
Paznen 1. TEIIJIOBBIE 23
SIBJIEHU A
1 BBoanblli  MHCTpYKTax 1 OOGopynoBaHue:
o oXpaHe Tpyna. JlaGopaTopHbIii
Tennosoe IBHIKEHHE. TEpPMOMETp, HATIHK
Temneparypa. TeMIIepaTypsl
BuyTpenHss sHeprusi.
2 Crioco0bI U3MEHEHUS 1 JdemoHcTpanms
BHYTpPEHHEH HEPTHH. «3meHenne
BHYTpEHHEH

SHEpPruM Tela Mpu
TPEHHUH U yIape»:
aTIuK
TEMIIEpaTyphbl, 1BE
JIOCKH, JIBE
CBUHIIOBBIE
[UIACTUHKH, MOJIOTOK




3 JleMoHcTpanus
«Tornomenune
CBETOBOU JHEPTUM»:
JIBa TaTYMKA
Buns! Tenonepenayu. TeMIepaTypH,
JlaMIia, JINCT OeJIoin
u 4€pHOil Oymaru,
CKOTY
4 | KosmmuectBo
TEIJIOTEI.  EauHuIel
KOJINYECTBA TEIJIOTHI.
5 VY enpHast TENI0EMKOCTh
BEIIIECTBA.
6 | Pacuer xonudecTBa TEIIOTHI,
HE0OX0IMMOTO JUIsl HArpeBaHUsI
TeJla WIIH BBIJICTSIEMOTO UM TIPH
OXJIAXKICHUH.
7 Jatuuk
TEeMITepaTypHl,
JlabopaTtopnast padotaNel TEpMOMETD,
., KaJIOpUMETD,
CpaBHEHME KOJIMYECTB .
MEpPHBIN WIMHIP
TEIJIOTHI IPU CMELIEHUH BOJIbI
. ’ (MeH3ypka),
pa3HOU TeMIiepaTypbl TaBopaTOpHE®
CTaKaHbl, ropsyas u
XOJIOJHAs BOAA
8 | JJabopatopHas pabGora Ne 2 JaTunk
«3mepenue YACIbHOU TeMIepaTyphbl,
TEIJIOEMKOCTH TBEPJOTO TEpPMOMETD,
Tenay
KaJIOpUMETD,
ropsiyasi v XoJIoAHast
BO/JIa, MEPHBIN
UUJUHAD, TPY3
UUJIMHIPUYECKUH C
KPIOUYKOM, HUTb,
AJIEKTPOHHBIE BECHI
9 | DHeprus TOIUIMBA.
VY nenbHas TenjaoTa CropaHus
TBEPJOTO Tea.
10 | 3akOH  CcOXpaHEHUsT W
MpEeBpalIEHUsl SHEPTUU B
MEXaHUYECKUX U TETUIOBBIX
npoiieccax.
11 | Pemienue 3amau  mno  Teme
«TemoBble IBIECHUS
12 | KonTtponbHas padora Nel

"TennoBble IBJICHUS




13 | ArperatHbie COCTOSIHUS
BelecTsa. [liiaBiienue n
OTBEp/ICBaHUE.

14 PpoHTAIBHASA

JaboparopHasi
padora Ne 1.
«OnpeneneHue
YACIbHOU TEIJIOTHI
TIJIABJICHUS JIbAY:
JATYUK
TEeMIIepaTyphl,
I'paduk 1IaBiIeHUs | KaJIOpuMETp, COCY
OTBEP/ICBAHUS C TaroUM JIEIOM,
KPUCTAJUTHYECKUX cocya ¢ BOJoH,
el AJIEKTPOHHBIE BECHI.
@poHTaNIbHAA
nmabopaTopHas
VY nenbHas TEIOTA MJIaBICHUS. pabora Ne 2.
«O6pazoBaHue
KPHCTAJIIOBY:
MHUKPOCKOTI,
npoOupka ¢
HACBILEHHBIM
pacTBOpoM
JIBYXPOMOBOKHCJIOTO
aMMOHHS,

15 | Pemenue 3amaq."IlnaBneHne
Te U KpUcTayuM3anus"

16 | Ucnapenue. HachiieHHbI 1 JdemoHcTpanus
HEHACBIIICHHBIN Tap. «Hcnapenue
Konpnencanus. [lornomenue CIIUPTA»: JaTYUK
SHEPIUH IPU UCTIAPEHUU TeMIIEpaTyphbl,
JKUJKOCTHU U BBIACIICHUE €€ IIPU NPOOKpKA, THCTOYKH
KOHJICHCAIIUH Tapa.

Oymaru, pe3uHKH,
pa3Hble CIUPTHI

17 JdemoHcTpanms

«3yuenue

Kunenwue. Y nenbHas Teniaora
napooOpa3oBaHUs u
KOH/ICHCAIlHH.

npouecca KUIEHUs
BOJBI»: TaTYUK
TEMIIEPATYPHI,
LITaTHB
YHUBEpCaJIbHBIM,
K0JIOA CTEeKJISTHHAS,
CIIUPTOBKA,
IIOBapeHHas COJIb




18

Bnaxuocts Bo3gyxa. CiocoOsl
OTIpe/IeIeHuUs BJIAKHOCTH
BO3IyXa. Jlaboparopuas
pabora  Ne3  "M3mepenwue
BJI&YKHOCTH BO31yxa'.

Jlatauk
TeMIepaTyphbl,
TEPMOMETP, MapJis,
COCyJ C BOJOM

19

Pemrenue 3amgau (Ha
pacyeT KOJM4ecTBa
TCIUIOTHI ITPHU U3MCHCHHU U
arperaTHoro COCTOSIHHS
BEIIIECTBA).

20

Pabora raza u mapa npu
pacuupenuu. J{Burarens
BHYTPEHHETO CTOpaHHUs.

21

[TapoBas TypOuHa. KITQ
TEIUIOBOTO JIBUTATEIS..

TenmoBble ABUTATEIH.

22

TenmoBbie MAaIlIUHBI.
W3meHeHne arperatHbix
COCTOSIHMM BEIECTBA.

23

KonTtponsHas padorta Ne2
"M3MeHeHune arperaTHbix
COCTOSIHUM BellecTna. ".

Paznen 2.
JEKTPUUYECKHUE

ABJIEHUA

27

24

DneKkTpu3alys Tei npu
CONPUKOCHOBEHUH. J[Ba poaa
3apsaa0B. BzaumoneiictBue
3apsKEHHBIX TEJ. DJIEKTPOCKOT

25

9J'IeKTpI/I‘IeCKOG I1I0JIC.
HpOBOI[HI/IKI/I, MOJIYIIPOBOAHUKHU
1 HCIIPOBO AHUKH
QJICKTPHUYCCTBA.

26

JlemMMOoCTh 3JEKTPUYECKOTO
3apsga. DiekTpoH. CTpoeHue
aToma.

27

OOBbscHEHNE NMEKTPUUECKUX
SIBIICHUU.

28

DNEKTPUUECKUH TOK.
VcTOYHUKH 3IEKTPUYECKOTO
TOKA.

KontponeHast pabora  Ne3
(kpaTtkoBpeM.) "DnexTpuzanus




ten. Ctpoenue atoma'.

29 | DnekTpuyeckas Lenb U e
COCTaBHbIE YACTH.

DNEeKTPUUYECKUM TOK B
MeTajuiax.

30 | JeiicTBUS 3IEKTPUUECKOTO
toka. HanpaBiienue
3JIEKTPUYECKOTO TOKA.

31 | Cunsl Toka. EquHuUIe! critbl Jaryuk Toka,
Toka. Amrniepmerp. M3mepenue amIiepMerp
CUJIBI TOKA. JIBYXITPEAECIbHBIN,

WCTOYHHK TTUTAHUSA,
JlabopaTtopnast pabota No4 KOMIUJICKT
"COopKa IEKTPUIECKOH TIETTH. MPOBOJIOB,
N3Mepenne cumbl TOKa B €€ pPE3UCTOPHI, K0T
pa3IMYHBIX y4acTkax'.

32 | DnexTpuyecKkoe HanpsiKeHHeE. Jatuuk
Enunuiel HanpspKeHus.. HaIpsKEHUs,
Bonbst™merp. U3mepenue BOJIETMCTP
Hanpsokenus. JJabopatopHas ABYXIIPE/CIBHBIH,
pabota Ne5 "U3mepenue HMCTOYHHUK ITUTAHMS,
HaIpsDKEHUS Ha Pa3InIHBIX KOMIIICKT
y4acTKax 3JIEKTPUUECKOM HPOBOJOB,
nenu". PE3UCTOPBI, KIIIOY

33 JleMoHCTpanus

«UccnenoBanue
3aBUCUMOCTh CHJIBI TOKa OT 3aBUCUMOCTH CHUJIBI
HaIpsDKEHUS. DJIEKTPUUYECKOE TOKa B IPOBOJHUKE
COIIPOTHUBIICHUE OT HaANPSHKEHUS:
IIPOBOJHUKOB. Ennnunel AaTYMK TOKaA, JATIHUK
COINPOTHUBIICHUSL. HalIpsKCHUS,

pe3ucTop, peocrar,

HMCTOYHHK MTUTAHUSA,

KOMILJIEKT MPOBOJIOB,
KITFOY

34 3akoH OMa [u1d ydacTKa [enu.

35 | Pacyer conporuBnenus
MIPOBOJHUKA. Y I€IIbHOE
CONIPOTHUBIICHHUE.

36 | [Ipumepsl Ha pacyer

COIIPOTUBJICHUSA TPOBOAHUKA
CHJIbI TOKAa W HAITPSIKCHUS.




7 aT4uK TOKa
3 Peocratsl. JlabopaTopHas A ’
" peocrat, HCTOYHUK
pabota Ne6 "PerynupoBanue
| MUTAHUS, KOMIUIEKT
CUJIBI TOKa peocTaToM".
MIPOBOJIOB, KITIOY
38 JlaTuuk TOKa,
JATYUK
HaIpsKEHUS,
aMIiepMer
Jlaboparopuas padota Ne7 PMETp .
BYXIPEIETbHBIN
"N3mepeHue cornpoTrBIECHUS JIBYXIIpea ’
BOJILTMETP
MIPOBOJIHUKA C TIOMOIIBIO .
. JIBYXTIPEEIbHBIMH,
amIiepMeTpa 1 BoJbT™MeTpa'. PE3HCTOPHI,
HMCTOYHHK MTUTAHUA,
KOMILJICKT
MIPOBOJIOB, KITIOY
39 Jaryuk Toka,
JATIAK
HaIpsKEHUS,
TlocnenoBaTenpHOE
amriepMeTp
COTIPOTHUBIICHUE TTPOBOTHUKOB .
BYXIT BHBIN
JlabopaTtopnas pabota Ne 8. ABYXTIpeae ’
BOJIBTM
«3yuenue OJBTMETp
JIBYXTIPEETHHBIMH,
MOCJIEI0BATELHOTO
PE3UCTOPHI,
CO€IMHEHUS TIPOBOIHUKOB.
WCTOYHUK MTUTAHMUS,
KOMILJIEKT
MIPOBOJIOB, KITIOY
40 Jaruuk Toka,
JaTYUK
HaIPSDKEHUS,
[TapaniensHoe CONPOTUBICHHUE amIepMerp
npoBoAHUKOB. JlaboparopHas JBYXITpEIeIbHBIH,
pabora Ne9 . «M3yyenue BOJIETMETP
MapajuiebHOTO  COEIUHEHHUS JBYXIIPEJEIbHBIM,
IIPOBOJJHUKOB» PE3UCTOPBI,
MCTOYHUK MTUTAHMUS,
KOMILJIEKT
MPOBOJIOB, KITIOY
41 Pemenne 3amad. (o reme
:"CoenuHeHune TpoBOJHUKOB",
"3axon Oma Ju1st ydacTka
neru").
42 | KontponbHas pabota Ne4
"DIIEeKTPUYECKUN TOK.
CoenuHeHne MpoOBOIHUKOB".
43 PaGota u MoutHOCTH

QJICKTPUYCCKOTO TOKaA.




44 JlaTunk TOKa,
aTYHNK
Equaune: paGoTer a
HaIpsKEHUS,
AIEKTPUUECKOTO TOKA,
amIiepMerp
MIPUMEHSIEMbIE Ha MTPAKTHUKE. .
JIBYXIIPEEIbHBIMN,
BOJIbTME
Jlaboparopuas paborta Ne 10 ™
" JIBYXIIPEIEIbHBIMH,
H3mepenne MOIHOCTH 1
5 . JIaMIIOYKa,
pa OTI')'I TOKa B JICKTPUUYECCKOM HOTOUHHK IATAHNA,
mie".
Jlamme KOMILIEKT ITPOBOJIOB,
KITFOY
45 | HarpeBanne  NpOBOJHHUKOB
ANEKTPUIECKUM TOKOM.
3akon [xoyns-Jlenna.
46 | Konxgencarop.
47 | Jlamma HaKaJIUBaHUS.
DIIEKTPUYECKHE
HarpeBaTeIbHbIE
pUOOPBHI.
KopoTkoe 3ambikaHue,
MPEAOXPAHUTEIIH.
48 | DIEKTpUYECKHE SIBJICHUSA
49 | DIEKTPUYECTBO COUIEIIIEE C
Hebec
50 | Kontponbhas pabora Ne5
"DneKTpuUeCcKue ABICHUD)
Paznean 3.
SJEKTPOMAI'HUTHBIE
SIBJIEHUA
51 JdemoHcTpanms
«3mepenue mos
MarautHoe mnojie. MarsuTHoe p
ITOCTOSIHHOTO
T10JI€ MPSIMOTO TOKA.
MarHuTa
MarHuTHBIC JIMHUY. .
ITOCTOSIHHBIN MarHuT
IIOJIOCOBOM
52 | MarauTHOE 10JI€ KaTYIIKU C
TOKOM. DJIEKTPOMArHuThl U UX
MIPUMEHEHHUE.
JlaboparopHas pabota Nell
"COopka 3JeKTpoMarHuTa u
HCIBITAHUE €ro JeHCTBH".
53 | [locTostTHHBIE MAarHUTHI. JlaTurk MarHUTHOTO

MarHuTHO€ 10Jie TOCTOSIHHBIX
MarHuToB. MarHUTHOE 1oJie

3emun. JIaboparopHas paboTa
Ne 12 «M3yyeHne MarHuTHOTO

IOJISI, IOCTOSIHHEIN
MAarHuT II0JIOCOBOM,
JIMHEWKa
U3MEpUTENIbHAs




I10JI ITIOCTOSAHHBIX MarHuTOB))

54 | JleficTBME€ MarHUTHOTO MOJISI Ha
MIPOBOJIHUK C TOKOM.
DNEeKTPUYECKUN IBUTATETb.
JlabopaTtopHnas pabota Nel3
"N3ydyeHue 31eKTpuIecKoro
JIBUTATEJS] TIOCTOSIHHOTO TOKA
(Ha momenn)

55 | DIEeKTpOMarHUTHbIE SIBIICHUS.
KpatkoBpemeHHass KOHTPOJIbHAS
pabota Neb o Teme
«DNEKTPOMATrHUTHBIC SBJICHUS

56 | DIEKTpOMarHUTHBIE SIBIICHUS
Pa3nen 4. CBETOBBIE
ABJIEHUSA

57 | UcrouHuku cBera. OcgetuTens ¢
PacnpocTpanenue cBera. HMCTOYHUKOM CBETa
JlaGopaTopHas pabota Ne 14. Ha 3,5 B, ncTo4HnK
((Ha6n}0ﬂeHHe NUTaHusA, KOMIIJICKT
MPSAMOJIMHEHHOTO MIPOBOJIOB, HICICBAA
pacnpoCTpaHEHHUs CBETa» nuadparma
Bunumoe nBukeHHE CBETHIL

58 OcBeTuTens ¢

HMCTOYHUKOM CBETa
Ha 3,5 B, ncrounmnk
OtpaxxeHue cBeTa. 3aKOH TUTAHHS, KOMILTIEKT
OTPaKEHHUS CBETA. IIPOBO/JIOB, 1lI€JIeBast
Jlabopamopnas paboma 15 « muadparma,
«M3ydeHue sBICHUSA OTPAKECHUS HOJTyITHIUH]P,
CBETa» MJIAHIIET Ha
MJIOTHOM JIUCTE C
KPYTrOBBIM
TPAHCIIOPTHPOM
59 | Il;mockoe 3epkaio.




60 OcBeTuTens ¢
HUCTOYHUKOM CBETA
Ha 3,5 B, ucrounuk
[Ipenomiienne cBera. 3akoH IUTAHNS, KOMIUIEKT
MPEJIOMJICHHUS CBETA. MIPOBO/JIOB, IIIeJIeBast
Jlabopamopnas paboma 16 « . nuagparma,
«M3y4eHue sBICHUA IIOJIyITHIIUBP,
HPETIOMJIEHHS CBETa TUTaHIICT Ha
TIJIOTHOM JIUCTE C
KPYrOBBIM
TPAHCIIOPTHPOM
61 | JIunzel. Onrruueckas cuiia JTUH3.
62 OcBeTHuTens ¢
HUCTOYHUKOM CBETA
Ha 3,5 B, ucrounuk
MTUTaHUS, KOMITJICKT
MIPOBOJIOB, IIIEJIeBast
nuadparma, SKpaH
N306pakenus JlaBaeMble CTaBHOI,
JIMH30M. JlabopaTtopHas HAIPABJIAIONIAS C
pabora  Nel7 "U3yuenune U3MEPUTEIIBHON
n300pakeHUs IaBaEMOTI0 IIKaJIOH,
JTUH301". coOuparomiue JUH3bI,
pacceuBaroras
JIMH3a, ClIaiI
«Moneinn
MpeaMETa) B
pertepe
63 | ['ma3 xak ontuueckas cucrema.
OnTtuyeckue npuoopsI.
64 | CBeTOBHIC SIBJICHUS
65 | KonrponpHas pabota Ne 7.
«CBETOBBIC SBJICHU»
Paznen 5. IOBTOPEHUE
66 | [loaroroBxa K HTOrOBOM
KOHTPOJIbHOU paboTe. Pusuka u
MHD, B KOTOPOM MBI )KHBEM
67 | Utoroas KOHTpoJsbHAs paboTa.
68 | OGoOIIeHNe 1 aHAIU3 UTOTOBOM

KOHTPOJIbHOU paboThl. «Kakas
CTpaHHas IUIaHEeTa...»




KaneHpgapHo-TemaTuuecKkoe naaHupoBaHue 9 Knacc.

n/n

Tema

KoJaso
JacoB

JlaTa
1o
IUIAHY

Jara
1o

dakry

Hcnoab3oBanue
000opy/oBaHUs LIEHTPa

«Touka pocTa>»

Pazgen 1. 3akoHbI
BUKEHUS U

B3aMMO/elicTBHA TeJl.

34

BBoaHbII HHCTPYKTAXK
o Th. MarepuanbHas
Touka. CrcremMa oTcuera.

[Iepememnenue.

Omnpenenenue
KOOPJIMHATHI
ABMXXYHICTOCA TEa.

[IpssMmonmHEHOE
PaBHOMEPHOE JIBUKEHUE
[Tepememenne npu
MPSIMOJIMHENHOM
paBHOMEPHOM
JBUKCHUM.

I'paduku 3aBUCHUMOCTH
KMHEMAaTUYEeCKUX
BEJIMYMH OT BPEMEHU
MpU MPSIMOJIMHEHHOM
PaBHOMEPHOM JIBUKEHUU

CpenHsist CKOpOCTb

Pemrenue 3agau

[Ipsimonunelinoe
PaBHOYCKOPEHHOE
JBUKEHUE. Y CKOPEHUE.

CxkopocTb
HPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO
nsxenus I 'papux
CKOPOCTH.

10

IIepememenue npu
MIPSAMOJIMHENHOM
PaBHOYCKOPEHHOM
JBUKECHUMU.

11

IIepemenienue Tena npu
PSMOJIMHENHOM
JBIDKEHUH 0€3
Ha4aJIbHOU CKOPOCTH.




12

Jlaboparopuas paboTa
Ne 1 "UccnenoBanue
PaBHOYCKOPEHHOTO
JBUKEHUSA 0€3
HA4aJIbHOW CKOPOCTH.

Oo6opynosanue: Illtatus
1a00paTOPHBIH,
MEXaHUYECKasi CKaMbs,
OpyCOK JIEpEeBSIHHBIN,
NIEKTPOHHBINA CEKYHIOMEDP
C IaTYNKaMH,
MarHUTOYIpaBsieMble
TepKOHOBBIC TAaTYNKU
CEKyHJIoMepa

13

I'paduku 3aBUCHMOCTH
KMHEMaTHYEeCKUX
BEJIMYMH OT BPEMEHU
IIpY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM
JBUKEHUI

14

Pemenue 3amayg «
PaBHOyCKOpeHHOE
JIBUKCHUEH

15

Pemenue 3agad mo reme
«OCHOBBI KHHEMATHKI)

16

KontponbHas padoTa
Nel no teme
«IIpssmonuHeitHOE
PaBHOYCKOPEHHOE
TIBUKCHHUE»

17

OTHOCUTENHLHOCTD
JBHXCHUA.

18

NHepuunanbHble CUCTEMBI
otcuéta. [lepBblii 3aKOH
Hsrorona.

19

Bropoii 3akon HeroToHa.

20

Tpetuii 3akoH HeroToHa.

21

CBo0OOgHOE TTafieHne
TEIN.

22

JBukeHue Tena,
OpOIIIEHHOTO
BEPTUKAJIBHO

BBEpX.
HesecomocTs.




23

JIaboparopHas paboTa
Ne 2 "U3mepenue
YCKOpEHUs1 CBOOOHOTO
najeHus"

24

3aKOH BCEMHUPHOTO
TATOTCHUS.

25

Yckopenue
CcBOOOJIHOTO  IMaJICHHS
Ha 3emile U JPYrux
HEOECHEBIX Tell.

26

[IpssMmonuHeliHOE 1
KPHBOJIMHEWHOE
JIBHKeHUE. [[BKeHHE
TeJa M0 OKPYXHOCTH C
MOCTOSTHHOM MO MOJTYJIIO
CKOPOCTBIO.

27

Pemmenue 3amgau.

28

HckyccTBeHHBIE
CITYTHUKHU 3eMJIU

29

Nmnynec  Tena.  3akoH

COXPaHEHHUS UMITYJIbCa.

30

PeaktuBHOE IBIKEHUE.
PaxeTsl.

31

Pemenue 3agau

32

BriBog 3aKOHa
COXpaHEHUs
MEXaHH4YeCKOM

SHEPTUH.

33

Pemrenue 3agaud mo reme
"3aKOHbI COXpaHEHUs B
MexaHuke "

34

Kontponsnas pabota No
2 1o Teme "3aKOoHbI
COXPAaHEHHUS B MEXaHHUKE

Pasznen 2.
Mexannuyeckune
KO0JIe0aHUs M BOJIHBI.

3ByK.

15

35

KonebarensHoe
nBrxenue. CBOOOIHBIE
KOJICOaHHUS.




36 JlemMoHCTpaunu
«KonebaHnust HUTSIHOTO
MasiTHUKa U CBOOO/THBIC
KoJieOaHus Tpy3a Ha
Benuunnsl, npyxuHe»:06opyaoBanue:
XapaKTePHU3YIOLIUe JATYUK YCKOPCHUS, IIITATUB
KoJiebaTeIbHOe C Kpemnexom, Habop rpy3oB,
JIBUKCHHE. HUTh, HA0OP NIPYKHUH
37 | 'apmonunueckue
KoJieOaHus
38 «M3yuenue kosedanuit
HUTSHOTO MasTHUKAY:
Oo6opynoBanue:
KOMITBIOTEP, JTATIUK
YCKOPEHHUSI, TPY3 C
KPIOYKOM, JIETKAs U
JaGopatopias pabora HEpacTsHKUMasi HUTh,
Ne 3 "« UccnenoBanue pyleTKa I/Ivsyqune
3aBHCHUMOCTH TIEPHOJIA U Konebanwii rpysa Ha
4acTOTHI CBOOOTHBIX TIPYKIHEY:
Kone6aHuil MasTHHKA OT OGopynosanne:
JUIMHEL €C0 HITH. KOMIIBIOTEP, TATUUK
YCKOpEHUS, IITaTUB C
KperexoM, Habop IpyKuH
pa3HOM KECTKOCTH, HAOOP
rpy3oB o 100 r.
39 | Pemenue 3amau
40 | 3aryxaromue
KoJieOaHusI.
Brinyxennsie
KoJieOaHusI.
41 | Pe3onanc.
42 | Pactipoctpanenue
KoJnebaHuil B cpee.
BonnsL
43 | Jnuna Boaabl. CKOPOCTH
pacmipocTpaHeHus
BOJIHBI.
44 | UcTouHuKH 3ByKa.
3BYKOBBIE KOJICOaHUSI.
45 | Bricora, TeMOp u
TPOMKOCTb 3BYKa.
46 | PacipocTpanenue 3Byka.
3BYKOBBIE BOJIHBI.
47 | OrpaxeHue 3ByKa. IXo.
3BYKOBOM PE30HAHC
48 | Pemienue 3amau




KonTtponsHas padora Ne 1
3 mo Teme
"MexaHH4eCKHEe
KO0JIEOAHUS U BOJIHEL.

3ByK

n

Paznean 3. 25
JIEKTPOMAarHUTHOE
noJie

MaruuTtHoe noiJe.

Hanpasnenue Toka u 1 JemoHcTpauus
HAaNpaBJIEHUE JIMHUMN €Tr0 «3mepenrne MarHuTHOTO
MAarduTHOTO ITOJIS. MOJIs1 BOKPYT TPOBOJAHUKA C

TokOoM»: QOOopynoBaHue:
JaTYUK MariuTHOTI'O ITOJIA,
JBa IITaTHBA, KOMIIJICKT
MIPOBOJIOB, UICTOYHUK TOKA,

KIIFOY

52

O6napyxeHue
MarHuTHOTO TOJIS 110 €ro
NEUCTBUIO Ha
AJIEKTPUYECKUN TOK.

[IpaBuio eBoit pyKu.

53

WNHIyK1us MarHuTHOTO
noJi1. MardauTHEIA
MOTOK.

54

Pemrenue 3agau

55

MarauTHEIN IOTOK

56

SIBieHue
3JIEKTPOMAarHUTHO M
WHIYKIUU

57

JlaGopaTtopHas pabota
Ne4"zyuenue sBaeHus
3JIEKTPOMArHUTHON
MHIYKIHAH'".

58

Hamnpasienue
HMHJYKIIMOHHOTO TOKA.

IIpasuiio Jlenna.

59

SIBieHune
CaMOMHAYKIIUH.

60

[Tonyuenue u nepenaua
IIEPEMEHHOTO
EKTPUYECKOTO TOKA.

61

Tpancdopmarop.




62

DNEeKTPOMarHuTHOE
noJe.

63

DNEeKTpOMarHUTHbIC
BOJIHBI

64

KonebarenbHbII KOHTYD.
[Tonyyenue
OJICKTPOMArHUTHBIX
KOJICOaHH.

65

[IpuHUHIBI pagroCBs3n
U TEJIEBUJICHUS.

66

DneKTpoMarHuTHas
MpHUpOJIa CBETA.

67

[Ipenomiienue ceera.
Du3nUecKui CMBICT
rmokasarens
MPETOMIIEHUS.

68

Mucnepcus ceera. [[Bera
TeJl.

69

Cnektpockon u
cniekTporpad

70

Tuel ONTHYECKHUX
CIIEKTPOB

71

Ilormomenue u
HCITYCKaHHE cBeTa
aTOMaMH.
[Ipoucxoxnenue
JIMHEHYaThIX

CIIEKTPOB.

72

JlaGopaTopHas pabora
Ne 5 "HaGmrogeuue
CILIOIIHOTO u
JTUHENYaThIX CIEKTPOB
UCITyCKaHus'".

73

Pemenue 3amau

74

KonTponsHas pabora Ne
4 o Teme
«OIIEKTPOMAarHUTHOE
IoJIe»

Paznen  4.Ctpoenme
aToMa M AaTOMHOIO
sapa. Ucnosb3oBanue
JHEPrum ATOMHBIX
siaep.

19




75

PannoakTUBHOCTE.

76

Mogenu atoMoB. OnbIT
Pesepdopna.

77

PannoaxkTuBHbIE
MPEBPAILLEHUS AaTOMHBIX
saep.

78

DKCnepruMeHTaIbHbIE
METO/IbI HCCIICTIOBAHUS
YaCTHII.

79

JlabopaTtopHnas pabota
Ne 6 "U3mepenue
€CTECTBEHHOTO
paaranroHHoro (GoHa
J03UMETpOM".

80

OTkphITHE IPOTOHA U
HEWUTpOHA.

81

CoctaB aTOMHOTO sjpa.
SnepHble CUIIBL.

82

Oueprus cBsa3u. Jledexr
Mmacc.

83

Pemmenue 3agau

84

[enenue sanmep ypaHa.
[lennas peakius.

85

JlaGopaTtopnast pabota No
7 "V3ydyeHue nenaeHust
sJlpa aToMa ypaHa 1o
dhoTtorpaduu TpekoB".

86

SnepHsliil peakTop.
[IpeobpazoBanue
BHYTpPEHHE 3Hepruu
aTOMHBIX Si7Iep B
ANEKTPUYECKYIO
SHEPTHIO.

87

AtomHas OHCPI'CTHKA.

88

buonoruueckoe
JIEMCTBUE PaUaLIUH.
3aKOH pPaIMOAaKTUBHOTO
pacnana.

89

3aKOH pPaIMOAaKTUBHOTO
pacmana




90

JlaboparopHas pabota Ne
8 "Ouenka nepuoaa
noJrypacraja
HaXO/SIIUXCS B BO3AYXE
MPOJIyKTOB pacrajia rasa
panoHa. ".JJabopaTopHas
pabota Ne 9 "HM3yuenue
TPEKOB 3apAKCHHBIX
qacCTHUIl 110 TOTOBBIM
dororpadusim ".

91

TepMmosiiepHas peakuus.

92

Pemenne 3amau

93

KonTponbnas paborta Ne
5 mo Teme «Pu3nka
aToMa M aTOMHOTO sJipa.
Hcnonp30BaHne YHErUN
ATOMHBIX SITIEP»

Pasnea 5. Crpoenmne u
yBoJonus BeesieHHnoii

94

Cocras, cTpoeHuE U
MIPOUCXOXKICHHE

COJTHEUYHOM CUCTEMEL.

95

Bosbimme mianeTsl
COJTHEUYHOM CUCTEMEL.

96

Manglie tena CosHeyHOH
CUCTEMEL.

97

Crpoenue, uzydeHue u
sporronug CoHIa u
3BE3I.

98

CtpoeHue 1 BOJIIOIHS
Bcenennoi.

Pa3znea 6. [loBTOpenue

99

Htorosoe IIOBTOPCHHUC.

100

HToroBast KOHTpOJILHAS
pabora.

101

Anxanus omnboK
KOHTPOJILHOH paboThl.

102

IToBTOpEeHue n
00o6uieHne

CopeprkaHue

Kon-Bo yacos




10 knacc

1) ®U3nKa U ecTecTBEHHO HAay4HbIA MEeTo4 MNO3HAHUA 1u.
npupopgbl.

2) MexaHuKa 3242 y.

1. NabopatopHaa pabota Ne 1  «M3mepeHue
YCKOpEeHUsa»

2. NabopatopHaa pabota Ne2 «WM3mepeHue cun B
MeXaHUKe»

3) MonekynapHaa ¢usmnka. TepmogmHamuKa. 19+2uy.

1. NabopaTtopHaa paboTa Ne 3«WUccneposaHue
nsonpoueccos» (2 u.)

4) dneKTpogmuHaAMMKA 10 u.

5) MNosTopeHue 2y,
MpomeKkyToyHass  aTTecTauums. HakonuTenbHas
cuctema.
Bcezo 3a 200 68 u.
11 Kknacc

1) dNneKTpoguHaMuKa. 2242y,

1. NabopatopHana pabota Ne 1  «U3mepeHmne 3IC
MCTOYHMKA TOKAa W BHYTPEHHEro COMpPOTMBAEHMUSA
MCTOYHMKA TOKa»

2 NabopatopHaa pabota No2  «WccneposaHue
3NEKTPOMArHUTHOM MHAYKLUUY.
2) MexaHuKa 4y,
3) dneKTpoauHaMUKa 7 u.
4) MexaHuKa 3u.
5) dneKTpogUHaMUKa 7+3 u.
1 NabopaTopHaa pabota «OnpegeneHne nokasartens
NPenoMIeHUA cpeabl».
2 NlabopaTtopHas paboTta «OnpeaeneHve  AOAWHBI
CBETOBOM BOJ/IHbI».
4 NabopatopHaa pabota «HabawogeHWe BOMHOBBIX
CBOMCTB CBeTa: WHTepdepeHuns, andpakyma,
nonAapusaumnay.
6) OCHOBbI CNeuranbHOU TEOPUM OTHOCUTE/IbBHOCTH 2y,
7) KBaHTOBaA ¢usmka. ®usnka atoma M aTOMHOro 10 u.
aapa.
8) CrpoeHue BceneHHOMW. 4y,
9) MosTopeHue. 4y,
MpomexKyToyHas  aTTecTauums. HakonuTtenbHas
cuctema.
Bcero 3arop 68 u.
Bcero Ha yuebHbIit npegmeT 136 u.

CnHCOK JIUTEPATYPhI C YKA3AHHEM IepeYHsl YIYeOHO-MEeTOAMYECKOr0

o0ecreyeHusl, CPeJCTB 00YYEHHUs M JIEKTPOHHBIX 00pa30BaTeIbHbIX

CCYPCOB.



w N

10.

2. @unonosud H.B. ®usuka. § knacc. Meroauueckoe nocodue k yueonuky A.B. Ilepbimkuna.
M.: JIpoda, 2018.
3. XannanoBa T.A. ®usuka. 8 knacc. Pabouas Terpane. M.: Ipoda, 2014.
4. Mapon A.E., Mapon E.A., ITo3oiickuii C.B. ®usuka. 8 knacc. COOpHHUK BOIIPOCOB U 334a4.
M.: JIpoda, 2019.
5. Xannanos H.K., Xannanosa T.A. COOpHUK TeCTOBBIX 3a1aHuii 10 (pusmke. 8 kiaacc. M.:
BAKO, 2019.
®wusuka. 9 ki1.: yueb. s odmeobdpaszoar. yupexaenui. / A.B. [1épemukun, E.M. ['ytauk M.:
Hpoda, 2017.
®dusuka. 9 kiacc: noypoussle 1iansl o yueOHuky A.B. IIéppikuna, E.M. I'yTHuk / aBT.-
coct. C.B. bo6poBa. — Bonrorpan: Yuurens, 2017. — 175 c.
®wuswnka: 3agaunuk: 9 — 11 xi1.: Yueb. mocodue st odmeoOpa3oBar. yueo.
3aBeneHuit. — M.: Jlpoda, 1996. — 368 c.: mi. — (3amaunuku «Jpods»).
®wuswnka. Tectol. 8 — 11 kmaccwl. Kabapaua O.®D., Opnos B.A. Yue6H. - MeTo1 mocodue. — 4-¢
u3a., crepeoturt. — M.: JIpoda, 2000. — 96 c.: ui.
dusndecKuil IKCIIEPUMEHT B CpeHe mikoje: Mexanuka. MosekymspHas pusnka.
OnexkrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: [Ipocsemenue, 1989. — 255 c.:
ni. — (b-xa yaurens pusukn).
JlozoBenko C.B., Tpymuna T.A Peanuzanusi oOpa3oBaTeIbHBIX TPOrpaMM MO (PU3UKE C

HCIIOJIb30BaHUEM 000pymoBaHus 11eTcKoro TexHomnapka «llIkonenbrit KBantoputom» Mocksa,
2021

Humepnem-pecypcoi:

1.bubnuoreka — Bce mo npeamery «Pusnka». — Peskum mocryma: http://www.proshkolu.ru

2.BuneoomnsIThl Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3.Eaunas xouteknus udpoBbIX 00pa30BaTeIbHBIX pecypcoB. — PeskuMm mocryma: http://school-
collection.edu.ru

4 MHTepecHble MaTepuaibl K ypokaM (U3MKH 10 TeMaM; TECThI [0 TeMaM; HarJIsAHbIC TOCOOUs
K ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru

5. lludposeie 0Opa3oBarenbHbIe pecypchl. — Peskum poctyma: http://www.openclass.ru

6.0neKkTpoHHbIe yueOHUKH 10 pu3uke. — Pexxum nocryma: http://www.fizika.ru
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