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HOACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma y4yeOHoro mnpenmera «®usmuka» CcocTaBieHAa B COOTBETCTBUU C
@enepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro oOpa3zoBaHM,
YTBEPKJCHHBIM IpUKa3oM MuHucrepctBa oOpazoBaHus u Hayku Poccuiickoit ®exnepanuu ot
17.12.2010 Ne 1897 «OO6 yrBepkaeHuu (enepaybHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIHLHOTO
cTaHjapta OCHOBHOTO 00mero odpasoBanus» (pex. 21.12.2020), ¢ yueToM NpUMEpHOH OCHOBHOI
00pa3oBaTebHON MPOrPaMMBbl OCHOBHOTO O0IIEro oOpa3oBaHUs U SIBISETCS HEOTHEMIIEMOI YacThIO
OCHOBHOHM 00pa3zoBaTeNbHON MPOTPaMMBI OCHOBHOTO 0o0miero oopaszoBanust MBOY IIpeobOpakeHckast
cpenuss mkoJia Nel 1

Hcnonb3zoBanue oGopynoBanus uneHTpa «Touka pocra» Ipu peanu3aluud JaHHOU
MIPOrpaMMBbI MO3BOJISIET CO3/1aTh YCIOBHUS:

- JUISL pacIIUPEHUsl COJEP>KaHUsI IIKOJIBHOTO 00pa30BaHus; /JIsl MOBBIIICHUS MMO3HABATEIHHOM
AKTUBHOCTH 00Y4YarOIIMXCsl B €CTECTBEHHO- HAy4YHOU 00J1acTH;

- JUIS pa3BUTHS JTUYHOCTU peOCHKa B mporiecce o0yueHus (U3UKe, ero CrocoOHOCTEH,
(hopMupOBaHUS U YIOBICTBOPEHUS COIMATBLHO 3HAYMMBIX HHTEPECOB U TIOTPEOHOCTENH;

- JUIs paboTHI C OAAPCHHBIMHU NIKOJTFHUKAMHE, OPTaHNU3AIUN UX PA3BUTHUS B PA3IMUHBIX
obacTsax oOpa3oBaTeNbHOMN, TBOPUECKON JACSITEIHHOCTH.

Henu m3ydyenus: Gpusuku Ha ypoBHE OCHOBHOTO O0IIero obpazoBaHus onpeneneHsl B Konnenun
npenojaBaHus yaeOHoro npeamMera «dusnka» B 00pa3oBaTeNbHBIX opranu3aiusx Poccuiickoit
denepanun, peaTu3yOIIMX OCHOBHBIE 0011e00pa30BaTeIbHBIC MPOTPAMMBI, YTBEP)KICHHOU
pemenueM Komnernn MunncreperBa npocsernieaust Poccuiickoit denepanyu, mpoTokoy oT 3 Aekadpst
20191 NeTIK-4BH.

esn uzyuyeHust pu3uKu:
proOpeTeHne NHTepeca U CTpeMIIeHUsT 00yJaloUIUXCs K HAYyYHOMY H3YYEHUIO TMPUPOIbI, Pa3BUTHE
WX UHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTE;
pa3BUTHE MPECTaBICHUI 0 HAYYHOM METO/Ie MO3HAHUS U (HOPMUPOBAHKE UCCIIEA0BATEIHLCKOTO OTHOLICHUS
K OKPY’KAIOIIUM SIBIICHUSM;

(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yYeHHs] OCHOB CTPOCHUS MaTepuu U
(dhyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
(dhopMupoBaHKEe NPEACTABICHUHN O posi (GU3HUKHU 711 Pa3BUTHUS APYTrUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTUH;

pa3BHUTHE MPEICTaBICHUI O BO3MOXHBIX cepax Oyaymied mpodeccrnoHanbHOM AeaTeIbHOCTH,
CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K JaJIbHEHUIIEMY O0YYEHHIO B ’TOM HalpaBICHHUH.

JlocTikeHue 3TUX LieNieil Ha ypPOBHE OCHOBHOTO 00111ero 00pa3oBaHus 00eceunBaeTcs peleHueM
CIIEYIOIINX 33]a4:

- TpuoOpeTeHHe 3HAHWM O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

- IpUOOpETEeHNE YMEHUI OMUCHIBATh U OOBICHITH (DH3MUYECKHE SIBICHUS C UCIOIH30BAHUEM TONYyYEHHBIX
3HAHUM;

- OCBOGHHE METOJIOB PEUICHHs MPOCTEHUIINX PACUCTHBIX 3aJa4 C UCIOJIb30BaHHEM (DU3MUECKUX MOJETeH,
TBOPYECKUX U MPAKTHUKO- OPUEHTUPOBAHHBIX 33/1a4;

- pa3BuTHE yMEHU HAOIIOAATh MPHUPOJHBIC SBJICHUS W BBITIONHATE OIBITHI, JJA0OPATOPHBIE paOOTHI U
AKCIIEPUMEHTAIbHBIC HCCIEA0BAHUS C UCTIOIH30BAHHEM U3MEPUTENBHBIX TPHOOPOB;

- OCBOEHHE IPUEMOB paboThl ¢ MH(popManmel (GU3MIECKOTo CoNepKaHus, BKIOYas HHPOPMAIUIO O
COBPEMEHHBIX JOCTIKCHUSIX (DU3MKH; aHAIU3 U KPUTHUECKOE OllEHUBaHUE WH(OPMAIIUH;



- 3HAKOMCTBO CO cepamu npodecCHOHATBHON eATENbHOCTH, CBI3aHHBIMU C (PU3MKON, U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JIOCTH)KCHUSAX (PU3NYECKON HAYKH.

®dwusnueckoe 00pa3oBaHME B OCHOBHOW MIKOJIE JOJDKHO OOecTeduTh (OPMHPOBAHUE Y
oOyyaromuxcsi MpeACTaBICHUN 0 HAyYHON KapTHHE MHpA — BaAXXHOTO Pecypca HAayYHO-TEXHHYECKOTO
Iporpecca, O3HAKOMJIEHHME OOydaloluxcsi ¢ (U3MYECKMMM W aCTPOHOMMYECKUMU SIBJICHUSIMH,
OCHOBHBIMM TPHUHLUMIIAMU PAOOTHl MEXaHU3MOB, BBICOKOTEXHOJOTMYHBIX YCTPOWCTB U INPUOOPOB,
pa3BUTHE KOMIIETEHLIUN B PELICHUH UHXEHEPHO-TEXHUYECKUX U HAyYHO-UCCIIEI0BATENbCKUX 3a/1a4.

OcBoenune yueOHOro mnpenMera «@Pu3nMKa» HANpPaBICHO HA pa3BUTHE Yy OOydYarOLIUXCS
IIPEJICTaBICHUI O CTPOEHUH, CBOWCTBAX, 3aKOHAX CYLIECTBOBAHUS U JIBUKEHUS MaTepUH, HA OCBOCHHE
oOyyarouuMucs 00IIMX 3aKOHOB W 3aKOHOMEPHOCTEH MPHUPOJHBIX SIBJICHUN, CO3JaHUE YCIOBHM st
(hopMHpOBaHUS MHTEJJIEKTyaIbHbIX, TBOPUYECKUX, IrpaKJaHCKUX, KOMMYHUKAIIUOHHBIX,
nH(OPMALMOHHBIX KoMIleTeHIM. OOyuaroluecss OBJaJCI0T HAyYHBIMH METOJAMHM  PELIEHHS
pPa3IMYHBIX TEOPETHMUECKUX U TMPAKTUYECKUX 3ajad, YMEHUSIMU (QOpMYIMpPOBaTh THUIIOTE3bI,
KOHCTPYHPOBATh, MPOBOJUTH 3KCIIEPUMEHTHI, OLIEHUBATh M aHAIU3UPOBATh MOJTYYEHHbBIE PE3yJIbTaThl,
COTOCTABJIATh UX C OOBEKTUBHBIMU PEATTUSAMU SKU3HHU.

OBIIAS XAPAKTEPUCTUKA IMNPEIMETA

N3yuenne mnpenmera «dusukay B YacTH (POPMUPOBAHUA y OOYJAIONIUXCS HAYIHOTO
MHPOBO33PEHHsI, OCBOCHHUS OOIICHAYYHBIX METOJO0B (HAOIIOAEHUE, W3MEpPEHHUE, HSKCIICPUMEHT,
MOJICTUPOBAHUE), OCBOCHHUS NPAKTHYECKOTO TPHUMEHEHUS HAYYHBIX 3HAHWW (HU3UKA B  IKU3HU
OCHOBAaHO Ha MEXKIIPEJIMETHBIX CBs34X ¢ mpeameramu: «Matematukay, «UHdopmarukay, «XumMus»,
«buonorusy, «I'eorpadusy, « Ikomorus», «OCHOBBI 0€30MACHOCTH KU3HEACATSILHOCTHY, «cTopus»,
«JIuteparypa» u ap.

®u3zurka - IKCIepUMEeHTalbHasl HayKa, U3ydarouasi MIpUpoIHbIE SBICHUS ONBITHBIM myTeM. [lo-
CTPOCHHEM TEOPETUYCCKUX Mojaeneld (u3uka maer oObsCHEHHWE HAOMIOJaeMbIX  SBIICHHH,
dbopmynupyeT (GuU3MUECKHE 3aKOHBI, MPEACKA3bIBACT HOBBIC SBJICHMS, CO3JA€T OCHOBY  JUIS
MPUMEHEHHSI OTKPBITHIX 3aKOHOB MPUPOJBI B yeloBedeckol mpaktuke. [lostomy mpu opraHuzanuu
3aHATUA 10 BHEYPOUHOM JESATENbHOCTH OOJBLIOE BHUMAaHHE YAEISETCS AKCIEPUMEHTATbHBIM
METO/IaM HCCIIEOBAaHUsA, uTOObl pa3BUBaTh Yy OOYYarOIIUXCS HABBIKM Yy4eOHOM, MPOEKTHO-HC-
CIIEIOBATEeNIbCKOW M TBOpYECKOM aAedarenbHOCTU. [IpuHIMI mocTpoeHus Kypca — OObeInHEHHue
M3y4aeMbIX (PakTOB BOKPYr OOMIMX (PU3HUECKUX HACH. DTO MO3BOJIMIIO pacCMaTpUBaTh OTIEIbHbBIE
SBJIICHUS W 3aKOHbl KaK 4YacTHbIE cilydyan Oosiee OOIIMX TMOJIOXKEHHM HayKH, YTO CIOCOOCTBYET
MMOHMUMAaHHIO MaTepualia, Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS, @ HE IPOCTOMY 3ay4UBaHHIO (PaKTOB.

N3ydeHnue cTpoeHus BeliecTBa B 7 Kijacce CO3/1aeT MPECTaBICHUS O TO3HABAEMOCTHU SBJICHUH,
1X 00yCIIOBIEHHOCTH, O BO3MOXKHOCTH HEMIPEPHIBHOTO YIIyOJICHUs U MOMOJHEHUS 3HAHUI: MOJIEKYa
— aroM; CTpOeHue aToMa — 3JeKTpoH. Jlamee 3TU 3HAHUS UCHOJB3YIOTCS MPU HW3YYEHUHU MAacCCHhI,
TJIOTHOCTH, JaBJICHUA T'a3a, 3akoHa [lackans, 00bsScHeHnH N3MEHEHUsT aTMOC(HEPHOTO JaBJICHHUS.

B 8 kiacce mpomoinkaeTrcs HMCMONb30BAHME 3HAHWKM O MOJIEKYyJIaX MPU M3YUYEHUH TEIIOBBIX
sBieHnid. CBeACHUS IO AIIEKTPOHHOMN TEOpUHU BBOJSTCS B pazfenie «IeKTpUuuecKue siBieHus». [lanee
M3Y4al0TCs SJEKTPOMArHUTHBIE i CBETOBBIC SIBJICHUS.

Kypc ¢usuku 9 kmacca pacuidpsieT U CUCTEMAaTU3UpPYeT 3HaHHS MO (DU3MKe, MOJTy4YEeHHBIE
yuammmucs B 7 U 8 Kiaccax, MOJAHUMAas WX Ha YPOBEHb 3aKOHOB. HOBBIM B cojepkaHuu Kypca 9
KJlacca sIBJIIETCS BKIFOUEHHE acTpo(hU3nieckoro Mareprana B cooTBeTCcTBUU ¢ TpeboBanusimu GI'OC.



MECTO NPEJJMETA B YYEBHOM IIJIAHE
YueOuwrii mian MBOY [IpeoOpakenckas cpenusis 1mkosa Nell mpemycmaTpuBaer
o0s3aTenpHOE M3y4YeHUE (DU3MKU HA YPOBHE OCHOBHOTO 001Iero obpazoBanusi B oobeme 238 1acos, B
TOM YHCIIE:
7 knacc — Bcero 70 yacoB; B HeAeIIO 2 Jaca;
8 knacc — Bcero 70 yacoB; B HeIENIO 2 yaca;
9 xiracc — Bcero 102 gaca; B Hemeimo 3 gaca.

IInanupyeMble pe3yabTaTbl OCBOeHHs Yy4deOHOro mpeamera «@®u3uka» Ha YpPOBHe
OCHOBHOI'0 0011ero 00pa3oBaHMs.
JIMYHOCTHBIE PE3VJIbTATHI
Ilampuomuueckoe eocnumanue:
MIPOSIBJIEHNE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (prU3MUecKoi HayKu;
LIEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUHCKUX YUECHBIX- (PU3UKOB.
I'pasrcoanckoe u oyxoeno-upaécmeennoe gocnumanue:.
FOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYKJIEHUHM OOIIECTBEHHO- 3HAYMMbBIX M 3THYECKHX MpoOseM,
CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHHUEM JIOCTIKCHUN (PU3HKH;
OCO3HAaHHE BXHOCTH MOPAJIbHO- ATUUECKUX MPUHIUIIOB B JESITEILHOCTH YICHOTO.
Icmemuueckoe eocnumanue:
- BOCIIPUSTHE SCTETHUECKUX KaueCTB (PU3NYECKOM HAyKH: €€ TAPMOHUYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo no3nanua.
OCO3HaHUE IIEHHOCTH (PM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BAXXHEUILIEW COCTABISIONIEH KYIbTYPHI;
pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, MHTEpECa K NCCIIEI0BATEIbCKON IEATEIbHOCTH.
Dopmuposanue Kyabmypol 300P08b51 U IMOUUOHATILHOZO O1AZONOIYYUS .
OCO3HaHUE IEHHOCTU 0e30macHOro oOpas3a >KU3HU B COBPEMEHHOM TEXHOJIIOTHYECKOM MHUpE, BaKHOCTU
mpaBuil 0€30MacHOrO TMMOBEJEHUS Ha TPAHCIOPTE, HA JOpOorax, C DJIEKTPUUYECKHMM U TEIJIOBBIM
000pynOBaHUEM B JOMAIIHUX YCIOBHSIX;
chOpMUPOBAHHOCTh HaBbIKa pedIeKCHy, MPU3HAHKUE CBOETO IpaBa Ha OMIMOKY M TaKOTro K€ IMpaBa y
JPYroro 4eioBekKa.
Tpyooeoe eocnumanue:
aKTUBHOE YyYacTHe B pEIICHWU NPAKTHUECKUX 3a7ad (B paMKax CEMbH, IIKOJbI, TOpOAa, Kpas)
TEXHOJIOTHYECKON U COIMANBbHOM HAMpPaBICHHOCTH, TPEOYIOIIKUX B TOM YKCie U (PU3NUEeCKUX 3HAHU;
MHTEpEC K MPAKTHUECKOMY U3Yy4eHUI0 podeccuil, CBI3aHHBIX C (PU3MKOA.
IKonozuueckoe eocnumanue:
OpHUEHTAIIMs Ha MPUMEHEeHHEe (PU3NUECKUX 3HAHUI IS peleH s 3a/1a4 B 00JIaCTH OKpY>KalolIei cpebl,
TUIAHUPOBAHMS MOCTYIIKOB U OLEHKH UX BO3MOXKHBIX TOCIEACTBUIA AJISI OKPYKAIOLIEH Cpebl;
0CO3HaHME TJI00ATBHOIO XapakTepa 3KOJIOTMUYECKUX MpOoOJieM U IMyTed X pelIeHus.
Aoanmayun ooyuarouiezoca K U3MEHAIOUIUMCA YCAOBUAM COUUATILHOU U
npupoonoil cpeowt:
NOTPEeOHOCTh BO B3aUMOJCUCTBUHU IIPU BBIIOJHEHUH HCCIEAOBAaHUA W MPOEKTOB (PU3HUECKOM
HaIPaBJIE€HHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTUX;
MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO JESATEIBHOCTD;
nOTpeOHOCTh B (POPMHUPOBAHMK HOBBIX 3HAHWI, B TOM 4uciie (GOPMYIUpPOBATh HIEH, TIOHATHS, TUTIOTE3BI O
¢buznuecKkux 00BEKTaxX U SIBICHUSX;
0CO3HaHKE Je(DUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH (HU3UKH;
IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHU U HOBBIX (PU3MUECKUX 3HAHUN;



- CTpeMJIeHI/Ie aHaHI/IBI/IpOBaTb U BBISIBJISITH B3AUMOCBA3U HpI/IpOI[LI, 06H.[€CTBa U 3KOHOMHMKH, B TOM YHUCJIC C
WCIO0JIb30BaHNEM (U3NYCCKUX 3HAHU;

- OLIEHKAa CBOUX JEWCTBMM C Y4YETOM BIMSHMS HAa OKPYKAIOLIYIO Cpeay, BO3MOXKHBIX IJI0OOATbHBIX
MOCJICICTBHIA.

METAIIPEJIMETHBIE PE3YJIbTAThI
YHuBepcaibHble N03HABATEAbHbBIE eiicTBHSA
ba3zoevie nocuueckue oeiicmeus:

- BBISBIIITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUI);

- YCTaHABIMBATh CYIIECTBEHHBIN MPH3HAK KJIACCH(UKAIMK, OCHOBAHUS JUIsi 0000IIEHUS] U CPaBHEHHS;

- BBISBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B pacCMaTPUBAEMBIX (haKTax, NAaHHBIX W HAOIIOJCHUSX,
OTHOCSIIINXCS K (PU3HYECKUM SIBIICHUSIM;

- BBISBIISITH IPUYMHHO- CJICJICTBEHHBIEC CBSI3U MPU M3YYE€HUH (QU3NUIECKUX SBICHUH U MPOIECCOB; JAETIaTh
BBIBOJIBI C MCTIOJIH30BAHNEM JIEAYKTHBHBIX M MHIYKTUBHBIX YMO3AKIIOYCHUH, BBIABUTATh THIIOTE3BI O
B3aMMOCBS3SX (DU3MYECKHUX BEIMIHH;

- CaMOCTOATENbHO BBIOMPATH CcrIOCOO perieHus ydeOHol (u3nueckoi 3a1aun (CpaBHEHHE HECKOJBKUX
BAPUAHTOB pEILEHUs, BBHIOOP HauOoJee MOIAXOMAUIETO C YYETOM CaMOCTOSATENBHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3zoevie uccneoosamenvckue oeicmeus:

- UCTIOJIH30BATh BOIIPOCHI KAK UCCIIEI0BATENLCKUN HHCTPYMEHT TIO3HAHWS,

- IPOBOAUTH MO CAMOCTOSITENIFHO COCTABIIEHHOMY IUJIaHY OTIBIT, HE- CI0KHBIN (PU3NYECKUIN IKCIIEPUMEHT,
HeOOJIbIIoE HCCIeI0BaHNE PU3NYECKOTO SBJICHUS;

- OLICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIHIO, MOJTYYEHHYIO B XOJ€ HCCIIEJOBaHUS
WJIM 3KCTIEPUMEHTA;

- CaMOCTOSITEJIBHO (POPMYITHPOBATH 000OIIEHHS ¥ BEIBOJIBI ITO PE3yIbTaTaM MPOBEACHHOTO HAOIIOICHHUSI,
OTIbITA, UCCIIEIOBAHUS;

- TMPOTHO3UPOBATH BO3MOKHOE AalibHEHIee pa3BUTHE (U3UYECKUX MPOIECCOB, a TAKXKe BBIIBUTATbH
MIPEIOJI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paooma c ungpopmauvueii:

- IPUMEHSTHh Pa3JIUYHbIE METO/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U 0TOOpEe MHPOpPMAIUKN WU
JAHHBIX C YUETOM MPEAIOKEHHOM YUeOHOU (Pr3nUecKOl 3a1auu;

- aHaTU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh UH- (POPMAIUIO PA3TUYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHHUS;

- CaMOCTOSTENBHO BBHIOMPATh ONTUMANIbHYIO (hOpMY MpeacTaBieHHUs WH(DOpMAIMKU U UIUTFOCTPUPOBATH
pelIaeMble 3a/1a41 He- CJIOKHBIMU CXEMaMU, IarpaMMaMu, HHOM rpaduKoi 1 UX KOMOUHAITUSMU.
YHuBepcajibHble KOMMYHUKATHBHbBIE el CTBUS

Obwenue.

- B X0Jie 00CyXJieHHsI y4eOHOro mMarepuaia, pe3yabTaToB JabOopaTOpPHBIX pabOT M MPOEKTOB 3a]laBaTb
BOMPOCHI MO CYIIECTBY 00CYX/1aeMOM TeMbI M BBICKA3bIBaTh HJIEH, HALIEJIEHHbIEC HA PELIeHNE 3a/1auu U
noJyiep>kanue OaroxenaTeIbHOCTH OOLICHMS;

- COTIOCTABJISATh CBOM CYXKACHHUS C CY)KACHUSAMH JPYIHX YUaCTHUKOB IMAJIOTa, 0OHAPYKUBATh pa3ilyuue U
CXOJICTBO MO3UIIHIA;

- BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

- MyOJIMYHO TPEACTABIATh PE3yJbTaThl BHIIOJHEHHOTO (PU3MYECKOTO OMbITa (3KCIEPUMEHTA, MCCIEA0BaHM,
MIPOEKTA).

Coemecmnuasa  OeamenbHOCHMDb (compyonuuecmeo):



- MOHWMATh M HWCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHAMBUAYAJTHLHON pabOTHI MPU pEIICHUN
KOHKPETHOM (PU3MUecKoil mpoOIeMbl;

- NPUHUMATh 1EJIU COBMECTHON JAEATEIbHOCTH, OPIraHMU30BHIBATH ACUCTBUSI IO €€ JOCTHKEHUIO:
pacrpenensiats poju, 00CYKIaTh MPOLECCH M Pe3yabTaTbl COBMECTHOM paboThI; 0000IaTh MHEHHS
HECKOJIBKHX JTIOJICH;

- BBINOJIHATH CBOIO 4YacThb pabOThl, JOCTUTasi KaU€CTBEHHOTO pPE3ysbTara M0 CBOEMY HAlpaBICHUIO U
KOOPJAMHUPYS CBOU JACHCTBUSA C IPYTUMH WICHAMHU KOMAaH/IbI;

- OLEHMBAThb KaueCcTBO CBOEro BKIaJAa B OOUIMI MPOXYKT IO KPUTEPHUSIM, CAMOCTOATEIbHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

YHuBepcajbHble peryasiTHBHbIE eHCTBUS
Camoopzanuzayus:

- BBISABJISITH MPOOJIEMBI B JKU3HEHHBIX M YUE€OHBIX CUTYAlHSIX, TPEOYIOMUX JJIsl peiieHus (GU3nIecKux
3HAHHM;

- OPUEHTHPOBATHCS B PA3IUYHBIX TMOIX0IaX TPUHATHUS pelIeHUN (MHIMBUAYAIbHOE, IPUHSITHE PEIICHUS
B rpYIIIe, IPUHATHE PELLIEHUH IPyIIo);

- CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM pelieHus (U3MuecKod 3aJaydl WIM IUTaHa MCCIIEI0BaHUS C
YU4E€TOM HMEIOLIUXCA PECypCcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh IpejiaraeMbie
BAPUAHTHI PEIICHUN;

- JIenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmposw (peghirexcus):

- J1aBaTh aJIeKBaTHYIO OLICHKY CUTYallH U MpeiaraTh [UIaH €€ U3MEHEHUS;

- OOBSICHATH NPUYUHBI JOCTHKEHUS (HEJOCTHKEHMSI) pPEe3yJIbTaTOB NEATEIbHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY;

- BHOCUTb KOPPEKTHBBI B JIEATEILHOCT (B TOM YHCJIE B XOJ BBINOJHEHUS (U3UYECKOTO HCCIEIOBAHUS WU
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBLIMXCA CUTYallUH, YCTaHOBJIEHHBIX OIIUOOK,
BO3ZHUKIIUX TPYJHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3yJIbTaTA LEIH U YCIOBHUSIM.

IMoyuonanbHblii UHmMENTIEeKm .

- CTaBUTH ce0sl HA MECTO JIPYTOro YejoBeKa B XOJIe CIIOpa UM JUCKYCCUU Ha HAYYHYIO TeMY, TOHUMAaTh

MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYTOTO.
Ipunamue ceos u opyzux:

- MpHU3HaBaTh CBOC MIPABO Ha OLIMOKY MPH pelieHuu (PU3NUecKux 3a1a4d Wik B YTBEPKICHUSIX Ha HAyYHBIC

TEMBI U TaKO€ e MPaBo JPYroro.

[IPEJAMETHBIE PE3YJIbTATBI
7 KJaace

[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YpOBHE OTpa)kaloT CHOPMHPOBAHHOCTH y OOYUAIOIIMXCS
YMEHUU:

- HCIOJB30BaTh MOHATHS: (PU3NYECKHE U XMMHUYECKUE SBJICHHS; HAOMIOJCHUE, SKCIIEPUMEHT, MOJEID,
TUIIOTE3a; €AMHUIIBI (PU3MUYECKUX BEIUYHH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS BEIlleCcTBa (TBEPIOE,
KHJIKOE, Ta3000pa3HOe); MEXaHUYECKOe JBIKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOIUHEHHOE),
TPAaeKTOpUs, paBHOJCHCTBYIOIas cwi, naedopmanus (ympyras, IUJIacCTHUECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

- pasnuuath sBieHus (Auddy3us; TemnoBoe ABMKEHHWE YACTHI[ BEUIECTBA; PABHOMEPHOE JBIKEHUE;
HEpaBHOMEPHOE JBI)KCHHE; WHEPIUS; B3aUMOJICHCTBHE TeJ; paBHOBECHUE TBEPABIX Tel C 3a-
KPEIUICHHON OChIO BpAIllCHHUS; Mepeaaya AaBJICHUs TBEPAbIMHU TeIaMU, )KHIKOCTIMHU U Ta3aMu;



aTMocepHOe AaBlICHUE; IUIAaBaHWUE TN, MPEBPALICHUS MEXaHUYECKOW DHEPTHH) 10 OMUCAHHWIO UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, ICMOHCTPUPYIOMINX JAHHOE (GU3NUYECKOE SBIICHHCE,
pacrmo3HaBaTh MPOSBICHUE W3Y4EHHBIX (DU3MYECKHX SIBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIEC
dr3uUecKre SBICHUS B TIPU- POJC: MPUMEPHI ABMKEHUS ¢ PA3TMIHBIMU CKOPOCTSMH B JKMBOW M HEKUBON
MIPUPOJIC; NEHCTBUE CHIIBI TPEHUS B MPUPOJC U TEXHUKE; BIHSIHUE aTMOC(HEPHOTO JaBIICHHUS Ha KUBOH
OpraHu3M; IUIaBaHUE PHIO; phIYark B TEJIe YEJIOBEKA; MPHU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJICNIATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKH (PU3NICCKUX SBIICHUMN;
OIHMCHIBATh U3yYCHHBIC CBOMCTBA TeN M (PU3MUYESCKUE SBIICHUS, HCIIOIB3Ys (PU3NUYCCKUE BEMUMHBI (Macca,
00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTb, CPEIOHSISI CKOPOCThb, CHJIa YIPYrOCTH, CHIIA
TSDKECTH, BEC Tefla, CUJia TPEHUs, JaBlIeHHEe (TBEPIOTO Tea, KUIKOCTH, ra3a), BRITAIKUBAOIIAS CHUIA,
MexaHu4eckas paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHUJIbI, KOO(PQPUIIMEHT TOJIE3HOTO JEHCTBUSA
MEXaHU3MOB, KWHETHYECKas W TMOTEHIMAJbHAs DHEPrus); NMPH OINHUCAHWU TPABUIBLHO TPAKTOBATH
(bMBUYECKUN CMBICT HCTIOJIB3YEMBIX BEIMYMH, UX OO03HAUYECHMS] W €IUHUIBI (DU3MYECKUX BEITUYHH,
Haxo0JIUTh (POPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (U3UYECKYIO BETUYUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpaguKu U3y4EeHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEIIMYUNH;
XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3NIECKUE SBJICHUS M TIPOIIECCHI, HCTIONB3Ys MPaBUIIA CIOKESHUS CHJT
(BOOoNL 01HOM TpsiMOii), 3aKoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHUS pblyara
(610Ka), «30JI0TOE TIPABUIIO» MEXAHHUKH, 3aKOH COXPAHECHHS MEXaHUYECKOH YHEPTUH; PU STOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMAaTHUECKOE BHIPAKEHHE;
OOBACHATh (PU3WUYECKUE SBJICHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CHUTyaIlui
MIPAaKTUKO- OPHUEHTUPOBAHHOTO XapakTepa: BBISABJIATh MNPUUYMHHO- CJEACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 1- 2 JJOrMYEeCKUX IIaroB ¢ ONOpoi Ha 1- 2 U3ydeHHBIX CBOMCTBA (PM3UUECKHUX SBJICHHA,
(bu3MYeCKnX 3aKOHa U 3aKOHOMEPHOCTH;
periaTh pacyeTHBIC 33/1a4M B 1- 2 el CTBUSI, UCTIOJIb3YS 3aKOHBI U (YOPMYJIBI, CBSI3bIBAIOMINE (DU3UICCKUE
BEJIMYMHBI: HAa OCHOBE AaHAJM3a YCJIOBUS 3aa4M 3alMChIBATh KPAaTKOE YCIOBHE, IOJCTABIISATH
¢busznueckue BeNUYMHBI B (OPMYNIBI W MPOBOJUTH pAcCUeThl, HAXOJWUTh CIPABOYHBIC [aHHbIC,
HeoOX0IMMBbIE JUIs pellieHHs 3a/1a4, OLEHUBATh PEATUCTUUHOCTD MOTY4€HHON (PU3NYECKOM BETNUHHBDI;
pacrno3HaBarh MpoOIeMbl, KOTOPbIE MOXKHO PEIINTh MPU MOMOIIU (PU3NYECKHX METOJIOB; B OMHMCAHUU
UCCIIETIOBAHUS BBIJICNATH [IPOBEPSEMOE MPEANOIoKeHHe (TUIOTe3y), pa3inyaTh U UHTEPIPETUPOBATH
MOJIy4YEHHBIH pe3yNabTaT, HAXOAUTh OIIUOKH B XOJI€ OTIBITA, JIeJIaTh BBIBOJIBI [0 €T0 pe3yIbTaTaM;
MPOBOJUTH OIBITHI 1O HAOMIONEHUI0 (PU3UYECKUX SBICHUN WM (PU3UUYECKHX CBOMCTB Tel:
bopMyIHpOBaTh MPOBEPSIEMbIE MPEANONI0KEHUS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO 000pyI0BaHuUS,
3aMMChIBaTh XO/1 OMBITA U (POPMYTUPOBATH BHIBOIBL;
BBITIOJIHATH MPSAMbIC U3MEPEHUsI PACCTOSHUS, BPEMEHH, MacChl Teia, 00bEMa, CUIIBI U TEMIIEPATYPHI C
WCIOJIb30BAHMEM aHAJIOTOBBIX U HHU(POBBIX MPUOOPOB; 3aMUCHIBATH MOKAa3aHUS MPHUOOPOB C yIETOM
3a/IaHHOM a0COJTIOTHOM TIOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH MCCIIEIOBaHNE 3aBUCUMOCTH OJAHON (PM3UYECKON BEIMYUHBI OT JAPYroil ¢ HCIOIH30BAaHUEM
MPSIMBIX W3MEpPEHUHl (3aBUCUMOCTH MYTH PAaBHOMEPHO ABMXKYILIETOCS Tela OT BPEMEHHU MBIKEHUS
Tena; CHJIBl TPEHUs CKOJNbKEHUS OT Beca Tenla, KadecTBa 0OpabOTKM TIOBEPXHOCTEH Tenm u
HE3aBUCHUMOCTU CHJIbI TPEHHS OT IUIOUIAAM COMPUKOCHOBEHHUS TE€JN; CUJIbl YIPYIOCTH OT Y/UIMHEHUS
MPYKUHBI; BHITAIKHBAIOIIEH CHUIIBI OT 00BEMA MOTPY>KEHHOM YacTH TeNla ¥ OT MJIOTHOCTH JKUJKOCTH, €€
HE3aBHCHMOCTH OT IJIOTHOCTH TeNa, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TENO; YCIOBUN IIaBaHUS
TeJ, YCIOBUI paBHOBECHS phluara M OJOKOB); yUaCTBOBATh B IJIAHUPOBAHUH Y4EOHOTO MCCIICTOBAHHSI,
coOupaTh YCTaHOBKY M BBINIOJHATH HW3MEPEHHsS, CJeays MpeAToKeHHOMY IUlaHy, (pUKCHpOBaTh
pe3ynbTaThl TMOJYYEHHON 3aBUCUMOCTH (U3MYECKHX BEIMYMH B BHUJAC MNPEIOKEHHBIX TaOMUI[ U
rpaduKoB, AeTaTh BHIBOBI [0 PE3yabTaTaM UCCIEIOBAHUS;



- IPOBOJUTH KOCBCHHBIC M3MCPCHUA @HSHHGCKI/IX BCINYUH (HJIOTHOCTB BCIICCTBA X XUAKOCTHU U TBép[[OFO
TEeNla; CHJIa TPEHUS CKOJIbKCHMS; JABJICHUE BO3JyXa; BBITAIKHBAIOIIAS CHIJIA, ACUCTBYIOLIas Ha
MOTPYKEHHOE B XKUAKOCTH TEJNO; KOIPPHUIIMCHT MMOJIE3HOIO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIyS
IIPEI0’)KEHHOW MHCTPYKLMU: IIPH BBIIIOJHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbBHYIO YCTAHOBKY
¥ BEIYUCIIATE 3HAYECHUE HCKOMOM BCIINYNHBI,

- coOro1aTh MpaBmiIa TEXHUKH 0€301MaCHOCTH MPH PabOTe C Ta00PaTOPHBIM 000PYIOBAaHHEM;

YKa3bIBaTh IPUHLIUIIBI JEUCTBUS IPUOOPOB U TEXHUUECKUX YCTPONCTB: BECBL, TEPMOMETP, TUHAMOMETD,
cooOmaronumecs: Cocybl, 0apoMeTp, pblvar, MOJBIKHBIA 1 HEMOABIKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTH;

XapaKTepHU30BaTh MPUHIUIbBI IEHCTBUS N3y4YEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C ONIOPOM HA X
onucaHus (B TOM YHCJIe: NOAIIMITHUKY, YCTPOMCTBO BOIOIPOBOA, THIPABINYECKUH TIpECC, MAaHOMETD,
BBICOTOMEp, MOPIIHEBOI HAcCOC, apeoOMETp), UCMONb3ys 3HAHUS O CBOMCTBaX (PU3MUECKHUX SBJICHUN U
Heo0XoIuMble (pU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

- [PUBOJUTH TNPUMEPBHI/HAXOOUTh MHPOpPMAIMIO O TNpUMEpax MPaKTUYECKOTO HCIOIb30BaHUS
(¢u3NyecKuX 3HAHWW B TMOBCETHEBHOW KM3HU JUId oOecredeHusi Oe30MacHOCTH IMpH oOpallleHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMM, COXpAaHEHUS 3/0pOBbS M COOJIOACHUS HOPM
HKOJIOTMYECKOT0 MOBEJCHUSI B OKpYXKAIOIIeH cpene;

- OCYUIECTBJIATh OTOOpP HCTOYHUKOB HH(OpManuu B ceTd VHTEpHET B COOTBETCTBUHU C 3a/JaHHBIM

MTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CpPaBHEHUS PA3JIMYHBIX MUCTOYHUKOB

BBIACIATH HH(POPMAIIHIO, KOTOPast SBJISETCS IPOTUBOPEUNBOI MIIM MOXKET ObITh HEJJOCTOBEPHOI;

WCI0JIb30BATh MPHU BHINOJHEHUHM YYEOHBIX 33JaHUM HAy4YHO- MOMYISIPHYIO JUTEpaTypy (U3UUECKOTO
COJEpXaHUsA, CIPABOYHBIE Marepuanbl, pecypcbl cetu VHTepHeT; BlaAeTb MNpUEMaMHU
KOHCTIEKTHPOBAHUsI TEKCTa, MpeoOpa3oBaHus MHPOPMAIMU U3 OJTHOI 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE 2—3 MCTOYHHKOB
nHpopManuu (GU3NYECKOTO COJEpKaHUs, B TOM YHCJIE MyOJMYHO JelaTh KpPaTKHE COOOMICHHS O
pe3yibTaTtax MpPOEKTOB WM YUYEOHBIX UCCIEAOBaHHI, MPH STOM I'PaMOTHO HCIIOJIh30BaTh U3yYCHHBIH
MOHATUHHBIN anmapat Kypca GU3UKH, COTIPOBOXKIATh BEICTYIUICHUE ITPE3CHTAIUCH,

- TpHU BBINIOJHEHUH YYEOHBIX IMPOEKTOB W HCCICAOBAaHUM pacnpelesaTh OOsS3aHHOCTH B TpyIIe B
COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1a4aMH, CJICIUTh 32 BBITIOJHEHUEM IUIaHA JCWCTBUH, aleKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JEATCIBHOCTh TPYIIBI; BBICTpAUBaTh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBHE, YIUTHIBasE MHCHHE OKPYKAIOIIHX.

8 kJacc
IIpenmeTHble pe3yibTaThl Ha 0a30BOM YPOBHE OTPakatoT C(POPMUPOBAHHOCTH y OOydaroIuXxcs
YMEHHUI:

- HCIIOJB30BaTh IOHATHA: Macca W Pa3sMepbl MOJEKYJ, TEIUIOBOE [BHKEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSHMSI BEIIECTBA, KpUCTAJUIMYECKHE M aMop(dHble Tena, HACBILECHHBIA U
HEHACBILEHHBIN Map, BIAXHOCTh BO3/yXa; TEMIEPATYpa, BHYTPEHHSS SHEPIHUsl, TEIUIOBOM JBUTATENb;
QJIEMEHTApHbI  AJIEKTPUYECKUM  3aps], DSJIEKTPUUECKOE TI0J€, IPOBOAHUKUA M JIUIEKTPUKH,
ITOCTOSIHHBIN JIEKTPUYECKUI TOK, MAarHUTHOE T10JIE;

- pa3nuyarh SBJIEHUS (TEIJIOBOE pacUIMpeHHe/cxkaTue, TeIuloneperaya, TEIIOBOE pPaBHOBECHE,
CMauMBaHME, KallWUIApHBIE SBJICHMs, HCIApEHUE, KOHICHCALUsA, IUIABJICHUE, KPUCTAIIN3ALUA
(oTBepaeBaHME), KWUIIEHHE, TeIulonepenada  (TEMJIONPOBOJHOCTb, KOHBEKIUS, H3JIyuyeHHE);
JIEKTPU3ALNA TEJl, B3aUMOJIEHCTBUE 3apsAI0B, AEUCTBUS ANIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/JICHICTBUE MAarHUTOB, JEMCTBME MArHUTHOIO MOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS
MHAYKIHS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTBITOB, JEMOHCTPUPYIOIINX TaHHOE
¢du3nyeckoe siBIICHNE;



pacro3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PMU3UUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIE
¢u3nveckue sIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHUE M KANWJUISPHBIC SBJICHUS B MPHUPOJE,
KpHUCTaUTBl B mpHpoje, u3nydyenne ConHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHHe
POCHI, TYMaHa, UHEs, CHETa; AIEKTPUIECKHE SIBIICHUS B aTMOC(epe, HIEKTPUIECTBO )KUBBIX OPTaHU3MOB;
MarHuTHOE IoJie 3eMJH, Apeii( MOJI0COB, pOJib MATHUTHOTO MOJS JUIsl KU3HU Ha 3emile, MOJSpHOE
CUSIHUE; TpU O3TOM I[E€PEBOJUTh NPAKTHUECKYIO 3aJadyy B Y4YeOHYIO, BBLACIATH CYIIECTBEHHbIE
CBOMCTBA/IPU3HAKN (PU3NIECCKUX SBIICHUI;

OTHCBHIBATh HM3YYECHHBIC CBOWCTBA TEJN M (DU3WYECKUE SIBICHUS, UCIONB3YS (U3NYECKUE BEIWYHHBI
(TemmepaTypa, BHYTPEHHSISI SHEpPrusi, KOJUYECTBO TEIUIOTHI, YZAENbHAas TEIJIOEMKOCTh BEIECTBA,
yAenpHas TEIJIoTa IUIaBJIEHMs, yJelibHas TeIuloTa mapooOpa3oBaHUs, yAEIbHAas TEIJIOTa CrOpaHUs
TOIUIMBA, KOA((ULHEHT I0JIE3HOTO JEHCTBUS TEIUIOBOM MalllMHbBI, OTHOCHUTEIbHAsl BIJIAXKHOCTh
BO3JlyXa, IEKTPUUECKUIA 3apsi, CHIa TOKA, JJIEKTPHUUECKOE HANpsKEHUE, CONPOTUBIIEHNE IPOBOIHUKA,
yIEIbHOE CONPOTHBIIEHHWE BEIIECTBAa, PadOTa W MOIIHOCTh 3JIEKTPUUECKOrO TOKa); MPH OMHCAHUU
MPaBMWJIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCHOJIb3YEMBIX BEIMYMH, O00O3HAYEHMS] M €IUHULIBI
(u3NYECKUX BETMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUHUHY C APYTUMU
BEJTMYMHAMHU, CTPOUTD TpadUKN U3Y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIINYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (pU3NUecKUe SBJICHUS U MPOIECCHI, UCIIOJIb3Ys] OCHOBHBIE TOJIOXKEHHS
MOJIEKYJISIPHO- KHHETHYECKOM TEOpUU CTPOEHUS BELIECTBAa, NMPUHLUI CYNEpHO3UINH TMoje (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa ajis ydacTka IenH, 3akoH JDxoyis-
JleHua, 3aKOH COXpaHEHUs SHEPTUM; MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMUCHIBATh
€ro MaTeMaTH4eCKOe BbIPAKEHUE;
00BSACHATH (U3NYECKHE MPOLIECCHl U CBOICTBA TEN, B TOM YHCIE U B KOHTEKCTE CUTYyallui MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BISIBISITh IPUUMHHO- CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-
2 JIOTUYECKUX IaroB ¢ OMOpoi Ha 1- 2 W3yueHHBIX CBOWCTBA (DM3MUECKHX SBICHUHN, (U3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEH;
pelaTh pacyCTHbIE 3a/1a4M B 2- 3 IEHCTBUS, UCIOJIB3Ys 3aKOHBI 1 (POPMYIIbI, CBSI3bIBAIONINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4Ml 3allMChIBaTh KPATKOE yCIOBHE, BHISBIISITh HEAOCTATOK
JaHHBIX JJIsl peICHUs 33/1a4u, BBIOUpPATh 3aKOHBI U (OPMYJIIbI, HEOOXOUMbIE NIl €€ PEeLIeHHs, TPOBOIUTh
pacyeThl ¥ CPaBHUBATH MOTYUYEHHOE 3HAUCHUE (PU3NUECKOM BEIMUMHBI C M3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MpOoOJIeMbl, KOTOPblE MOXHO PEHIMTh IMPU MOMOIIK (U3NYECKHX METOOB; UCIOJIb3Ys
OIMCaHUE HUCCIIEA0BAHMS, BBIICIATH MPOBEPSEMOE NPENON0KEHHE, OLEHUBATh MPAaBUILHOCTh MOPSAKA
MIPOBEJICHUS HCCIEA0BaHNUs, Ie]aTh BHIBOIbI;

MPOBOJHUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBJICHUNH WM (PU3HMYECKUX CBOWCTB Tel
(KanwIsipHbIE SIBICHUS, 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro 00beéMa, TeMIepaTyphl; CKOPOCTU
Mpolecca OCThIBAHUS/HarPEeBaHUs PH U3TyYSHHUH OT [[BETa W3ITyYarollel/IOTI0aloNIel TOBEPXHOCTH;
CKOPOCTb UCHIAPEHUSI BOJIbI OT TEMIEPATYPhl )KUIKOCTH U IJIOMIA/IN €€ MOBEPXHOCTHU; AIEKTPU3ALIUS TET
1 B3aUMOJCICTBUE DIIEKTPUUECKHUX 3apsAJI0B; B3aUMOJICHCTBUE MOCTOSIHHBIX MarHUTOB, BU3yaJln3alus
MAarHUTHBIX TOJIEd MOCTOSHHBIX MAarHUTOB; ACMCTBUS MAarHUTHOTO IOJIA HAa MPOBOJHHK C TOKOM,
CBOMCTBA DJIGKTPOMArHUTa, CBOWCTBA OJEKTPOABHUTATENs MOCTOSHHOTO TOKa): (POPMYIHPOBATH
HpoBepsieMble MPEJIIOI0KEHUs, COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOr0 000pYyIOBaHHsS; OMHUCHIBATH XOJ
ombITa ¥ OPMYTUPOBATH BHIBO/IBI,

BBITIOJIHATh TPSMbIE MU3MEPEHUs TeMIEepaTypbl, OTHOCUTEIHLHON BIIA)KHOCTH BO3/yXa, CHJbl TOKa,
HampsDKeHUS C  KCIOJB30BAaHHEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEJIUYUH;
CpaBHUBATh PE3YIbTAThl H3MEPEHUH C YUETOM 3aJaHHONW aOCOIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCUMOCTH OJTHON (pU3MUYECKON BETMUMHBI OT JIPYTrOi ¢ MCHOJIb30BAHUEM
MIPSIMBIX U3MEPEHHI (3aBUCUMOCTE COMTPOTUBIICHHUS TIPOBOIHUKA OT €T0 JUIUHBI, TUIOIIAIU TIONIEPEYHOTO



CCUCHUA U YICIBbHOI'O COIMPOTUBJICHHUA BCUICCTBA MPOBOAHHMKA, CUJILI TOKA, UAYIICTO YCPE3 MMPOBOJAHUK,
OT HaNpsDKEHUS Ha MPOBOJHUKE; HCCIEIOBAHUE IOCIEAOBATEIBHOIO U MApauIEIbHOIO COCIUHEHHH
HpOBOZ[HI/IKOB)Z IJIaHUPOBATH HMCCJIICAOBAHUC, COGI/IpaTB YCTAHOBKY W BBIIIOJHATHL U3MCPCHUA, CICAYS
MPEUIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH B BHUJAE TaOMUI] U
Fpa(i)I/IKOB, ACJIaThb BBIBO/JbI 11O PE3yJibTaTaM UCCIICAOBAHUA;

- TPOBOJUTH KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJINYNH (y,[[eJ'IbHaﬂ TEINIOEMKOCTD BEUICCTBA,
COTIPOTHUBIJICHUE TPOBOJHMKA, PadOTa M MOIIHOCTH AJIEKTPHUECKOTO TOKA): IJIAHUPOBATH U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTATBHYIO YCTAaHOBKY, CICAYs MPEATOKEHHONW WHCTPYKIUH, W BBIYUCIATH 3HAUCHHE
BCIINYHNHBI,

- co00IaTh NpaBuiIa TEXHUKU O€30MacCHOCTH MPpH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

- XapaKTepU30BaTh MPUHLIUIBI IEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB € ONIOPOH Ha UX
onucaHus (B TOM 4MCIE: CHCTEMa OTOIUIEHHUS JOMOB, TMTPOMETp, MapoBas TypOHHA, aMIIEpMETp,
BOJIBTMETpP, CUCTUMK AJIEKTPUUECKON HSHEPruM, 3JIEKTPOOCBETUTENIbHBIE MPUOOpPHI, HarpeBaTelIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), dIEKTPUUECKUE MPETOXPAHUTEINN; IEKTPOMATHUT, DJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKAa), MCIOJIb3ysd 3HAHUS O CBOWCTBAaX (PU3WYECKUX SIBJICHUH M HEOOXOIUMBIC
¢bu3nveckne 3aKOHOMEPHOCTH;

pacrio3sHaBaTh IMPOCTBIC TEXHUYCCKUC YCTPOI\/'ICTBH N U3MCPUTCIIBHBIC HpI/I60pI)I 10 CX€MaM U CXEMAaTUYHbIM

pUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETpP, TMIPOMETpP, IBUTaTelb BHYTPEHHETO

CTOpaHHusl, MIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBI IEKTPUUYCCKUX IETICH ¢ MOCIe0BaTeIFHBIM 1

MapajuieIbHBIM COCJMHEHHEM 3JIEMEHTOB, pa3jinyas YCIOBHBIE 0003HAYEHHS DJIEMEHTOB 3JIEKTPUYSCKHX

Henemn;

- MPUBOAUTH TMPHUMEPHI/HAXOAUTH MHPOPMALMIO O MPUMEPax MPAKTUYECKOTO MCIOJIB30BaHUS (hHU3NUECKHX
3HAaHUW B TOBCETHEBHOMW KW3HM JUIs oOecrieueHuss 0€30MacHOCTH TPH OOpalieHun ¢ MpudopaMu U
TEXHUYECKUMU YCTPOICTBAMHU, COXPAHEHHUS 30POBbs U COOIIOCHNS HOPM DKOJIOTUYECKOTO MOBEACHUS
B OKpYXaIoIIeH cpeae;

- OCYILECTBIIATh TMOMCK HH(OpManu Gu3nueckoro conepxkaHus B ceTd MHTepHET, Ha OCHOBE MMEIOLIMXCS
3HAHWUN U yTEM CPaBHEHHUSI JOTIOJHUTEIbHBIX HCTOUHUKOB BBIICISITh HH(POPMALINIO, KOTOpast SBIISIETCS
MIPOTUBOPEUUBOM MITH MOKET ObITh HEZOCTOBEPHOI;

- HCIOJIb30BaTh MPH BHIMNOJIHEHUH Y4eOHBIX 3a/JlaHUi HaydyHO- MOMYJSPHYIO JUTEPATypy (U3UYECKOTO
COJIep’KaHHusA, CIIPpaBOYHBIE MaTepualbl, pecypchl cetu VIHTepHeT; BiaaeTh NpUcMaMu
KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOU CHCTEMBI B JAPYTYIO;

- co3llaBaTh COOCTBEHHBIE MHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIeHus, 0000mas uHbopMaluo Hu3
HECKOJIbKMX HCTOYHUKOB (PU3NYECKOTO COJIEPKAHUS, B TOM UKCIIE MYOIUYHO MPEICTABISTh PE3yIbTaThl
MIPOEKTHON WJIM UCCIIEIOBATEIBCKOM NEATENbHOCTH; MPU 3TOM T'PAMOTHO HCIIOJIb30BATh WM3Y4EHHBIN
MOHATHIHBIN anmapar Kypca (GU3HKH, COIPOBOKIATh BRICTYIJICHUE MPE3EHTAIUEH;

- TpHU BBHINOJIHEHUH Y4YeOHBIX IMPOEKTOB W HCCIENOBAHUN (PHU3MYECKUX IMPOILIECCOB PaCHpPEeNiTh

00s3aHHOCTH B TPYIITNIE B COOTBETCTBUU C TIOCTABJICHHBIMU 331a4aMU, CIICAUTD 32 BBHIIIOJIHEHHUEM TUIaHa

JNEUCTBHUI U KOPPEKTUPOBATh €T0, aJIeKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/ B JESITENIbHOCTD TPYIIIHI;

BBICTPaNBaTh KOMMYHHKAaTHBHOE B3aMOJICHCTBHE, MIPOSBIISIS TOTOBHOCTh pa3pemiaTh KOH(PIUKTHI.

9 kaace
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE OTPaKalT C(HOPMHPOBAHHOCTH y OOYUArOLIMXCS
YMEHHH:
- HCHOJb30BaTh IOHATHA: CUCTEMa OTCYETa, MaTepuallbHas TOYKA, TPAEKTOPHs, OTHOCHTEIBHOCTh
MEXaHUYECKOro JBIKEHHUs, ae- ¢opmarus (ynpyras, IIIacTU4ecKast), TPEHUE, IEHTPOCTPEMUTEIBHOE
YCKOpEHHE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSKECTH; a0COIIOTHO TBEPJOE TEJO, LIEHTP THKECTU



TBEPJOTO Teja, PABHOBECHE; MEXaHMUYECKUE KOJICOaHUS M BOJHBI, 3BYK, HH(QPA3BYK U YIbTPA3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaJIbHO30PKOCTD,
CIIEKTpPBI MCITyCKaHUs U MOTJIONICHHS; anb(da-, 0eTa- 1 raMMa- U3JIy4eHHs, U30TOIIbI, SIEPHAs SHEPreTHKA,;

- pa3nuuaTh sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSIMOJIMHEIHOE IBUKEHHE, pABHOYCKOPEHHOE
MPSIMOJIMHENHOE JBM)KEHUE, CBOOOJHOE IMAaJEHHE TEJl, PAaBHOMEPHOE JBMKEHUE I10 OKPYKHOCTH,
B3aUMO/JICHICTBUE TE€J, PEaKTUBHOE JABW)KEHME, KoJyieOaTeIbHOE JBMKEHHE (3aTyxaroliue U
BBIHY)K/JICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBIDKEHHE, OTPAKCHHE 3BYKa, IMPSIMOJIHHEHHOE
pacnpocTpaHeHue, OTPaKEHME U IPEJIOMJICHHE CBETa, IMOJHOE€ BHYTPEHHEE OTpa)XCHUE CBETa,
pasio)keHue Oeyloro cBeTa B CHEKTP M CIIOKEHHUE CIIEKTPalbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJJMOAKTUBHOCTh, BOSHUKHOBEHNE JIMHEWYATOrO CIIEKTpa U3JIy4EHUs) M0 OMUCAHUIO UX
XapaKTEpPHbIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3NUECKOE SBJIECHHUE;

- pacro3HaBaTh MPOSIBJICHHE M3YUEHHBIX (PU3NYECKUX SIBICHUNW B OKpYXarolleM Mupe (B TOM 4YuCIe
¢dbu3nvecknue SBICHHUS B TNPHUPOJE: NPWIMBBI M OTJIMBHI, JBIKeHHE TuiaHeT COJHEYHOH CHCTEMBI,
pPEaKTHBHOE [IBWKCHHWE >KMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB J>KMBOTHBIMHU, 3EMIICTPSCEHHE,
ceificMMuYecKre BOJIHBI, LIyHaMH, 3XO, LIBETa TeJl, ONTHUYECKHE SBJICHHS B MPHUPOJAE, OMOJIOTHYECKOE
NecTBHE  BUIUMOTO, YIbTpaHUOJIETOBOTO U  PEHTTEHOBCKOTO  W3JyYEHHH; eCTeCTBEHHBIN
PaaMOAaKTUBHBINA (OH, KOCMUYECKHE JIyYH, PaJlOaKTUBHOE M3JTyYeHUE MPHUPOIHBIX MHUHEPAIIOB; NEUCTBUE
PaZMOaKTUBHBIX U3YyYEHUI HAa OpraHu3M 4eloBeKa), IPU 3TOM MEpPEeBOAUTh MPAKTHUECKYIO 3a7auy B
y4eOHYI0, BBIJICTISTh CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKHA (PU3UUECKHUX SIBIICHU;

- OIMCBIBaTh M3YYEHHBIE CBOMCTBA Tel U (PU3MUYECKUE SIBICHMS, UCHOJb3Ys (U3NYECKUE BEIMYUHBI
(cpenHsisi ¥ MTHOBEHHAsi CKOPOCTh TeJa MPU HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHE, MepeMeIleHue,
MyTh, YIJO0Basi CKOPOCTh, CHJIAa TPEHMsS, CHUJAa YIPYroCTH, CUIa TSDKECTH, YCKOpPEHHE CBOOOJIHOTO
MaJIeHUs, BEC TeJa, UMIYJIbC Teja, UMITYJIbC CUIIbL, MEXaHHuecKast paboTa U MOIIHOCTh, OTEHI[UAIbHAS
SHEeprusl Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHUHMAbHAs 3HEPIrus CKATOM MPYKHHBI,
KMHETUYecKasi JHEpPIus, MOJIHas MeXaHN4ecKas SHEpTHUs, IepUo/l U YacToTa KoyeGaHH, 1JI1MHa BOJHBI,
IPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MMOKA3aTesb MPEJIOMJICHHS CPEebl); MPU ONMUCAHUN
MPaBMWJIBHO TPAKTOBAaTh (PU3MYECKHUI CMBICI HCHOJIb3YeMbIX BEIMYMH, 0003HAYEHHS] M EIUHUIIBI
(bu3nyeCKuX BEIMYNH, HAXOAUTh (DOPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIIMYMHY C JPYTUMU
BEJIMYMHAMM, CTPOUTH I'padKU N3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUNH;

- XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHUE SIBICHUS M IPOLECCHI, UCHOJb3YsI 3aKOH COXpaHEHHS
SHEpPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPIIO3UIIMH CUJI, MPUHIMUI OTHOCUTEIHLHOCTU
lanunes, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHUS UMITYIIbCA, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS CBETA,
3aKOHBI COXpPaHEHHUs 3apsAJOBOrO M MAacCOBOTO YHCEN MPU SIACPHBIX PEAKIMAX; MPH 3TOM JaBaTh
CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA M 3aITUCHIBATh €r0 MAaTEMAaTHUECKOE BBIPAKEHUE;

- 00BACHATH (PM3UYECKUE MPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIllil MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISITh IPUUMHHO- CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2-
3 JIOTMYECKHUX IIaroB ¢ OMOpoil Ha 2- 3 M3y4YEeHHBIX CBOMCTBA (PU3MUYECKHX SABICHUH, (PH3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

- pemaTb pacu€THbIE 3a/aud (OMUpAIOIIMECs Ha CUCTeMYy U3 2- 3 ypaBHEHUH), UCMOJb3YS 3aKOHBI U
(dopMyIbl, CcBA3bIBAIOIINE (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 33Ja4M 3alUCHIBAThH
KpaTKoe yCJIOBHE, BBISBIATH HEJOCTAIOIINE WIN N30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEO0OXOAUMBIE I pelIeHus], MPOBOJAUTh PACUCThl U OLIEHWBATH PEATUCTUYHOCTH MOJTYYEHHOTO 3HAYECHHS
(bu3n4ecKoil BETUUNHBL;

- pacro3HaBaTh MpPOOJIEeMbl, KOTOPbIE MOXKHO PELIMTH MPH MOMOILIN (PU3NYECKUX METOIOB; UCHOJIb3Ys
OMNMCAHHUE HCCIIE/IOBaHUS, BBIICNIATH MPOBEPSEMOE IMPEANOIOKEHHE, OLEHUBATh IMPABUIBHOCTb MOPSIKA
MPOBEJICHUS UCCIIEIOBAHUs, JIeaTh BBIBO/IbI, HHTEPIIPETUPOBATh PE3YIbTAaThl HAOIIOJCHHUI U OIBITOB;



- TMPOBOJMTH OTBITH MO HAOMIOACHUIO (PU3MYECKUX SBICHUH MM (PU3HMUECKUX CBOICTB Ted (M3ydeHHE
BTOpOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHWs SHEPIHH; 3aBHCUMOCTH MEpHOJa KONeOAHUH MpPy>KHMHHOTO
MasiTHUKA OT MAaCChI IPy3a U )KECTKOCTH NPYKHHBI M HE3aBUCUMOCTB OT aMIUIUTY/bI MAJIbIX KOJICOAHUH;
NPSIMOJIMHEHHOE PACIpPOCTPAaHEHUE CBETA, Pa3sIoKEeHHE OEJIoro CBeTa B CIEKTpP; M3YYCHHE CBOMCTB
n300pakeHNs] B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHUs IMpeaMeTra B COOHMparomiel JIMH3e;
Ha0JI0JICHHUE CIUIONIHBIX M JMHEHYATHIX CHEKTPOB M3IYYEHHUS): CAMOCTOSTEIBHO COOMPATh YCTAHOBKY W3
n30BITOYHOTO Habopa 0OOPYIOBAHMSA; ONMHUCHIBATH XOJ OIBITA M €r0 Pe3ylbTaThl, (OPMYIUPOBATH
BBIBOJIBI;

- TIPOBOAUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX H3MEPEHUH, OTIPeIeIIsis CpelHee 3HAaUCHUE U3MEPSeMOi
BenuuMHbl  ((POKycHOe paccrosiHue coOuparolell JIMH3bl); OOOCHOBBIBaTH BBIOOp crocola
M3MEPEHUs/U3MEPHUTEIBHOTO TPUO0pa;

- TIPOBOJWTH WCCIIEIOBAHUE 3aBUCHUMOCTEH (U3NYECKUX BEIMYMH C HCIOJIH30BAHUEM MPSIMBIX
M3MEpPEeHU (3aBUCHUMOCTD ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBWKEHHH 0€3 HayaJbHOH CKOPOCTH;
nepro/ia KoeOaHui MaTeMaTHIeCcKoro MassTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTJIa OTPAKECHHUS CBETA
OT yria TaaeHus W yria TpeJoOMIICHUS OT yIjla TMaJeHus): IUIAaHUPOBATh HCCIIEIOBAHNE,
CaMOCTOSITEFHO COOMPATh YCTAHOBKY, (PUKCHPOBATh PE3ybTAThl TOMYYSHHOW 3aBHCHMOCTH (PH3UYECKUX
BEJIMYUH B BHJIE TAOJUII U TPadUKOB, I€TAaTh BRIBOIBI ITO PE3YIIbTATaM HCCIICIOBAHNUS;

- TPOBOJUTH KOCBEHHBIE U3MEPEHUS (QU3NUECKUX BEIUYMH (CPEIHSSI CKOPOCTh M YCKOPEHHE Tella TpU
PaBHOYCKOPEHHOM JBMIKEHUH, YCKOPEHUE CBOOOIHOTO MAJACHUS, KECTKOCTh MPYKUHBI, KOIPDUIIUESHT
TPEHUSI CKOJIbKCHHUsS, MeXaHWdyeckas paboTa ¥ MOINMHOCTh, YacToTa M TMEpUOJ KOJIeOaHWH
MaTeMaTHYeCKOro U MPYXUHHOIO MassTHUKOB, ONTHYECKas CUjla COOMpAIOIIel JIMH3bI, PaJUOAKTUBHBIN
(oH): TUIaHUPOBATh U3MEPEHHUS; COOMPATH IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATD U3MEPEHUS,
clenys MpeagoKeHHOW MHCTPYKIUH; BBIYUCIATH 3HaYCHHE BEJIMYMHbBI U aHAJTM3UPOBATH MOJyYEHHbBIE
pPE3yAbTATHI C YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUI;

- coOMroaTh MpaBHJIa TEXHUKH O€30MTaCHOCTH TP paboTe ¢ 1abopaTopHBIM 000PYI0BAHNEM;

- pa3iuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENei: MaTepuanbHas TOuKa, aOCOIOTHO
TBEpIOE TEJO, TOYSUHBIH UCTOYHHK CBETA, JIy4, TOHKAs JIMH34a, IUIaHEeTapHasi MOJIeIb aTOMa, HYKJIOHHAs
MOJeNlb aTOMHOTO $1/1pa;

- XapaKTepu30BaTh MPUHIUIBI AEUCTBUS U3yUCHHBIX MPUOOPOB U TEXHUUECKUX YCTPONCTB C OMOPOI Ha
UX ONMCaHus (B TOM 4YHMCIIE: CIUAOMETP, JaTUUKHU MOJIOKEHHS, PACCTOSIHUS U YCKOPEHHUS, paKkeTa, 3XO0JoT,
OYKH, MIEPUCKOTI, oToanmapar, ONTUYECKHEe CBETOBOIbI, CIEKTPOCKOII, JO3UMETp, Kamepa Bunbcona),
UCIIOJIB3YS 3HAHUA O CBOMCTBAX (PU3NUECKUX SBIECHUN U HEOOXOUMbIE (PH3UYECKHE 3aKOHOMEPHOCTH;

-MCIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX YCTPOMNCTB, U3MEPHUTEIHHBIX
pruOOPOB U TEXHOJIOTMUECKUX MPOIECCOB MPH PEHICHUH Y4eOHO- MPAKTUYECKHUX 3aay; ONTHYECKHE
CXEMBI JIJIs1 TOCTPOEHUS N300pakeHUH B TUIOCKOM 3epKalie U COOMparolel JIMH3e;

- MPUBOAUTH TMPHUMEPHI/HAXOAUTH MHPOPMALMIO O MPUMEpax MPAKTHYECKOTO HCTOIb30BaHUS (H3UIECKUX
3HaHUI B MOBCETHEBHOM KM3HHU JUIs oOecrieueHHsi 0€30MacHOCTH MpHU OoOpallleHHH ¢ MpudopamMu U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 3J0POBbSI M COOIIIOAEHUS] HOPM HKOJIOTMUECKOTO MTOBEACHUS
B OKPYKaIOILIEH Cpee;

- OCYIIECTBIATh MOMCK MH(OpManUKu (U3NUYECKOTo COoAepKaHus B ceTH MHTepHeT, caMOCTOATEIbHO
dbopMynupys TOHMCKOBBIM 3ampoc, HaXOIUTh IYTH ONpEAETIeHUs JOCTOBEPHOCTH IOJydeHHOMN
nH(OPMAILIUY HA OCHOBE UMEIOIIUXCS 3HAHUH U JOMOJIHUTENBHBIX HCTOYHUKOB;

- WCIOJIb30BaTh MPH BHIMOJTHEHUH Y4eOHBIX 3a/JlaHUi HaydyHO- MOMYJISPHYIO JUTEPaTypy (PU3H4ecKoro
COJIep’KaHUs, CIPaBOYHBIE MaTE€pUaANIbl, pecypchl cetu VIHTepHET; BIaAeTh MNpUEMaMU
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HH(POPMALIMK U3 OJTHON 3HAKOBON CUCTEMBI B JIPYTYIO;



- CO3aaBaThb COOCTBEHHBIE TUCEMEHHBIE U YCTHBIC COO6IJ_ICHI/ISI Ha OCHOBC I/IHCI)OpMaI_II/II/I U3 HECKOJIBKHX
HCTOYHHUKOB (DU3MUYECKOTO COJNEpXKAHMS, MyOJUYHO NPEICTABIATh PEe3yJAbTaThl MPOCKTHON WM
HCCIIEA0BATEIILCKON JIEATEIBHOCTH; IIPM 3TOM I'PaMOTHO MCIOJIB30BaTh W3YYCHHBIN IOHATUHHBIN
anmapaT M3y4aeMoro pasjesa (U3MKM M COINpPOBOXKIATh BBICTYIUIEHHE IPE3EHTALUEH C y4eToM
0COOCHHOCTEH ayANTOPUN CBEPCTHUKOB.

COJEP KAHUE YYEBHOI'O KYPCA
7 kJaacce

Paznen 1. ®u3nka u e€ posib B NO3HAHUH OKPYKaroero mupa (6 1)

®duznka — Hayka o npupoje Apienus npupoapl. Dusnyeckue SBICHUS: MEXaHHYECKUE, TETUIOBHIE,
ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIC.

®dusnueckue BenuuuHbl. U3mepenne ¢puzndeckux BennyuH. Ousndeckue npudopsl. [lorpentHocTs
n3MepeHu. MexyHapoHasi CuCTeMa €UHULL.

Kak ¢wusuka m apyrue ecTecTBEHHbIE HAyKH HM3y4dalOT NMPUPO]y. ECTeCTBEHHO-HAyYHBIN METO[
TIO3HAHMS: HAOJIOJCHNE, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBI)KCHHE THIIOTE3, SKCIEPUMEHT TIO
MPOBEpPKE THUMNOTE3, OOBsiCHeHHe HalmogaemMoro sBieHus. Onucanue (U3UYECKUX SIBICHUN C
IOMOIIBLIO MOJEIIEN.

Hdemoncmpauyuu

1. MexaHW4YecKkHe, TCIUIOBBIC, JJIEKTPHICCKHE, MAaTHUTHBIC, CBETOBBIC SIBIICHUS

2. ®uznueckre mpruOOPHI M TIPOLIeypa MPSMBIX U3MEPEHHH aHAJIOTOBBIM U ITU(POBBIM MPUOOPOM

(o6opynoBanue nenTpa «Touka pocTay)

Jlabopamopnsie pabomuvt u onvimol

1. Onpenenenue LeHbl JeNeHUs MIKAIbl U3MEPUTEIHLHOrO Mpubdopa

2. V3mepenue paccTossHUAN

3. M3mepenune o0bEMa )KUIKOCTH U TBEPIOTO Telia

4. OmnpeneneHue pa3MepoB MaNbIX Tl

5. H3mepenue TemmepaTypbl MpU MOMOUIN KHAKOCTHOIO TEPMOMETpa U JaTyuKa TEeMIIepaTyphl

(o6opynoBanue nenTpa «Touka pocTay)

Paznen 2. [lepBoHava/ibHbIE CBeIeHHSI 0 CTPOeHHH BemecTBa (6 1)

CrpoeHue BemiecTBa: aTOMbI M MOJIEKYJNbI, UX pa3Mepbl. OMbITHI, J0Ka3bIBAIOLIUE IUCKPETHOE
cTpoeHue BelecTBa. J[BmkeHue yactuil BemiecTBa. CBs3b CKOPOCTU JIBMKEHHUS YACTHIl C TEMIIEPATypOH.
bpoynoBckoe nBwkenue, auddysua. BzaumoneiicTBue UacTUI] BelIeCTBA: MPUTSDKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B, JKUJIKOCTEH U TBEPABIX (KPUCTAIITUYECKHX) Tell
B3aumocBs3p MeXIy CBOMCTBaAaMH BEIIECTB B Pa3HbIX arperatHbIX COCTOSIHUAX M HX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

Hdemoncmpauuu

1. HaGnronenue 6poyHOBCKOTO IBHKEHUS

2. HaGmonenune nuddysun

3. Habmionenue siBneHUH, 0OBSICHSIOMUXCS TPUTSHKEHUEM WM OTTATKWBAaHWEM YacTHIl BEIIECTBA

Jlabopamopnsvie pabomst u onvimol

1. Ouenka nuaMeTrpa aToMa METOJIOM PsIIOB (C HCTONIb30BaHueM (hoTorpaduii)

2. OmbIThI 0 HAOTIOJICHHUIO TETUIOBOTO PACIIMPEHHs Ta30B

3. OnbITHI 10 OOHAPYKEHUIO ACUCTBUSI CUII MOJIEKYISIPHOTO MPUTSKEHUS

Paznen 3. /IBu:keHue u B3aumojeiicrue tea (21 u)



Mexanudeckoe aBuxeHue. PaBHOMepHOE M HepaBHOMepHOE JiBIKeHUe. CkopocTb. CpeHssl CKOpOCTh
IIPY HEPAaBHOMEPHOM JIBM)KEHUU. PacueT myTu v BpeMeHU JABUKEHUS.

SIBnenune mHepuuu. 3akoH HMHepuUMH. B3aumopelicTBue Tenl Kak NpUYMHA U3MEHEHUS CKOPOCTU
IBUOKEHUsT Tell. Macca kak Mepa umHepTHOCTH Tena. IlnoTHocTs BemiectBa. CBs3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00bEMa BELIECTBA.

Cuna xak xapakTepucTHKa B3auMojeicTus tei. Cuia ynpyroctu u 3akoH ['yka. 3mepenue cuisl
C TOMOIIBIO JMHAMOMETpa. SIBIeHHE TAroreHuss U cuia TspkecTd. Cuia TSKECTH Ha JAPYrux
mwiaHerax. Bec Tema. HesecomocTs. CroxeHHe CuJI, HalpaBIE€HHBIX [0 OJHON MpPSIMOH.
PaBHopeiicTByromas cun. Cuna TpeHus. TpeHue ckoabKeHUs U TpeHHe MOoKos. TpeHue B mpupojae U
TEXHHUKE.

Hdemoncmpauyuu
HabmroieHre MexaHn4ecKoro JIBMKEHUs Tena
. VI3amepenne ckopocTy NpSIMOIUHEHHOTO JBH>KEHHUS
. Habnronenue siBieHust uHEpLUUU
. HabGnronenue n3mMeHeHust CKOPOCTH IPU B3aUMOIEHCTBUHU TEN
CpaBHeHHE MacC 10 B3aUMOICCTBHIO TEI

o0 s wN e

CrnosxeHue cuil, HalpaBJIE€HHBIX MO OJHOM MPSIMON

Jlabopamopnvie pabomst u onvimuot

1. Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBWDKCHHS (IIapuKa B JKHAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWUJIS U T. 11.)

2. OmnpeneneHne CpeHe CKOPOCTH CKOJILKEHUS OpyCcKa HUITH IIapHUKa 10 HAKIIOHHOMW TIJIOCKOCTH

3. Omnpenenenne MIOTHOCTH TBEPOTO TEIa

4. OmnpIThl, JIEMOHCTPHUPYIOIIHNE 3aBUCHUMOCTh PACTSDKCHHS (nedopmariuu) TMPYKUHBI  OT
MPUJIOKEHHON CHITBI

5. OmnbITHI, JEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tella U Xapakrepa
COTPHUKACAIOIIUXCS TTOBEPXHOCTEM

Paznen 4. JlapjaeHue TBEPABIX TeJ, :KuaAKocTel 1 ra3os (18 1)

HaBnenue. CriocoObl yMEHBIIEHHS M yBeluWdeHHs nAaBieHus. JlaBienue rasza. 3aBUCUMOCTH
JaBJICHUA ra3a oT o0beMa, Temneparyphbl. Ilepenava gaBiieHus TBEPABIMH TeJIaMH, KHIKOCTAMHU U
razamu. 3akoH [lackans. [TneBMaTHueckre MalMHbl. 3aBUCUMOCTh JaBJICHUS KUIKOCTU OT TJIyOUHBI.
I'unpocratuueckuii mapagoke. CooOaromuecs cocyabl. ['uapaBindeckue MeXaHU3MBbL.

Atmocdepa 3emnn u atmMocdepHoe naBieHue. [I[pudnHbBI CylecTBOBaHUS BO3AYIIHON 000JI0YKU
3emnu. OmbiT Toppuuennu. M3mepenue atmochepHOro AaBiieHHs. 3aBUCUMOCTh aTMOC(EpPHOTO
JaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 u3MepeHus: aTMOCepHOTro TaBIeHUS.

JleiicTBHE ®KUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeNo. BrITamkuparomias (apXumenoBa) cuia.
3akon Apxumena. [1naBanue ten. BozayxomnnaBanue.

Hdemoncmpauyuu

1. 3aBUCHMOCTb IaBIICHHSI Ta3a OT TEMIIEPATYPHI

2. Tlepenaua naBneHus )KUIKOCTBHIO M Ta30M

3. Coobuiarommuecs cocyabl

4. TunpaBnuuecKkuit mpecc

5. TlposiBnenue aeicTBrs aTMOC(HEPHOTO AaBICHUS

6. 3aBHCHMOCTH BBITAIKHBAIONICH CHIIBI OT 00BEMA MOTPYKEHHOW YacTH Tella U MIIOTHOCTU

AKUJIKOCTU
7. PaBeHCTBO BBITAJIKUBAIOIICH CHITBI BECY BRITECHEHHOM KUIAKOCTH



8. VYcrnoBwue 1u1aBaHus TEN: IUIaBaHUE WJIM MOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOILICHHS
IUIOTHOCTEW TE€Ja U )KUAKOCTH

Jlabopamopnvie pabomst u onvimol

1. HccnenoBanue 3aBECMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B )KUIKOCTh YaCTH Teja

2. OmpeneneHre BHITAIKHBAIONIEH CHITBI, IEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CHJIBI, ICHCTBYIOMIEH HA TEJIO B KUIAKOCTH, OT MACCHI
Tena (odopynoBanue nentpa «Touka poctay)

4. OnspITbl, JEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAIKUBAIOLIEH CHJIbI, JCHCTBYIOLIEH Ha TEJO B
KHUAKOCTH, OT 00bEMa NOTPY)KCHHOM B KUAKOCTh YacTU Tejla M OT IUIOTHOCTU >KHUIKOCTH
(o0opynoBanue nuentpa «Touka pocray)

5. KoHcTpynpoBanue apeoMerpa MM KOHCTPYMpPOBAaHUE JIOJKM U  OINpeAeNieHue  ec
TPY30I0IbEMHOCTH

Pa3znen 5. Padora u momHocTh. JHeprus (11 4)

Mexanudeckast pabota. MOIIHOCTS.

[IpocThie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCThb. [IpaBmiio paBHOBecus pwluara.
[IpumeneHue npaBuiia paBHOBECHUS pbluara K 0510Ky. «3osortoe mpasuiioy» mexanuku. KII/] mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY 1 TEXHHUKE.

Mexannueckas sHeprusi. Kunetnueckas M nmoTeHuuanabHas sHeprus. [IpeBpareHue ogHOTo BHIA
MEXaHUYECKOM SHEPIUU B IPYrOi. 3aKOH COXPAHEHUS YJHEPTUN B MEXAHUKE.

Hdemoncmpauuu

1. ITpuMepbl IPOCTHIX MEXaHU3MOB

Jlabopamopnsie pabomuvt u onvimol

1. Onpenenenuie pabOTHI CUIIBI TPEHUS NIPU PABHOMEPHOM JBIKEHHHU TeJla MO FOPU30OHTAIBHON
ITOBEPXHOCTHU

2. UccnenoBanue yciaoBUi paBHOBECHS phIuara

3. Hsmepenne K1l HaKIOHHOM TIOCKOCTH

4, W3ydeHue 3aKOHA COXpPAHEHHS MEXaHMUYECKOH 3Hepruu (oOopyaoBanue neHTpa «Touka pocTay)
Pa3nen 6. IloBTopenne

8 Kkaacc

Paznen 1. TensioBble siBiaeHus (28 )

OcCHOBHBIE TOJIOKEHUS MOJIEKYIIIPHO- KHMHETHMYECKON TEeOpHH CTPOCHHs BelecTBa. Macca u
pa3Mepsl aTOMOB U MoJieKyll. OTMBITBI, MOATBEPXKAAIONINE OCHOBHBIC IOJIOXKEHHUSI MOJEKYISPHO-
KHHETHYCCKOHN TEOPHH.

Mogenu TBEpAOro, JXKHJIKOTO W Ta3000pa3HOro COCTOSIHMM BemiecTBa. KpucTammnyeckue W
amopdubie Tena. OOBACHEHHE CBOMCTB Ta30B, JKUAKOCTEH M TBEPIBIX TEJ HAa OCHOBE IOJIOKCHHM
MOJIEKYJISIpHO- KHHEeTHYecKod Teopuu. CmauMBaHMe W KaNWIUISPHBIE SIBICHUA. TerioBoe
paciupeHue u cxaTue.

Temmnepatypa. CBsi3b TEeMIEpaTypbl CO CKOPOCTHIO TEINIOBOTO JIBIKEHUS YaCTHIL.

Buytpennss sneprusi. CiocoObl M3MEHEHHUs BHYTPEHHEH dHEPrUM: TEIUIoNepeaya U COBEpIICHUE
paboTel. Bumpl Temnonepeaayn: TeMIONPOBOIHOCTh, KOHBEKIIHS, U3ITy4eHHE.

KonmuecTBo TemnoTel. YaenbHas TeMI0EMKOCTh BEIIeCTBa. TemIoo0MeH 1 TETIOBOE PaBHOBECHE.
VYpaBHenue TeruioBoro Oananca. [InaBneHue u oTBepAeBaHNe KPUCTALIMYECKUX BEIIECTB. Y IenbHas
TeruioTa miasnenus. [lapooOpazoBanue u xkoHaeHcanus. Mcnapenune. Kunenue. YnenbHasi TerioTa
napooOpazoBaHus. 3aBHUCHUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMochepHOro JIaBIICHUSL.
Bnaxxnocte Bo3nyxa.



OHeprus TOIUIMBA. Y 1ebHas TEIUIOTa CTOPAHUSI.
[Mpunnuns! paboTs! TernoBeix neurareneid. KI1J{ rermoBoro asuratens. TenoBbie ABUraTenn u
3alMUTA OKPYKAIOIIEH CPElbl.
3aKOH COXpaHEHMsI M IPEBPAILIEHNs] SHEPTUU B TEIUIOBBIX IIPOLIECCAX.
Hdemoncmpauuu
. HabnroreHne 6poyHOBCKOTO JIBVKCHUS
. Habmonenune muddysun
. HaOmronenue siBIeHMN CMayMBaHWS M KaMJUIAPHBIX SIBICHUUN

1
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4. HabnroeHne TEIIOBOTO PACIIUPEHUS TEIl

5. M3MeneHue naBieHus rasa Mpu U3MEHEHUH 00bEMa U HArPEBaHUM WM OXJIAXKICHUU

6. [IpaBuiia u3MepeHHS TEMITEPATYPhI

7. Buasl Teronepenaun

8. OxuyaxaeHue Mpy COBEPIICHUU PAOOTHI

9. HarpeBanue npu coBepIIeHHH padOThl BHEITHUMH CHIIAMH

10. CpaBHEHHE TEIUIOEMKOCTEH pa3TMIHBIX BEIIECTB

11. HaOmronenue KumeHus

12. HaGmroieHre MOCTOSTHCTBA TEMITEPATYPhI TIPH TUTABJICHUN

13. Mopenu TerIoBbIX ABUTATENEH

Jlabopamopnvie pabomst u onvimot

1. OnbITh IO OOHAPYKEHUIO JCHCTBUS CHUIT MOJICKYJISIPHOTO MPUTSHKEHUS

2. OnbITHI MO BRIPANTMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM MITH caxapa

3. OnbITH IO HAOJIIOICHUIO TETIOBOTO PACITUPEHUS Ta30B, JKUIAKOCTEH U TBEPIBIX TEI

4. OmpenencHue qaBleHUs BO3IyXa B OaJNIOHE MITNPHUIIA

5. OnBITHI, IEMOHCTPHUPYIOITHE 3aBUCUMOCTD JIaBJICHUSI BO3/IyXa OT €ro 00bheMa W HarpeBaHUsI UM
OXJIKICHHS

6. [IpoBepka rumoTe3sl JUHEWHON 3aBUCHMMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPHUECKOM
TpyOKe OT TeMIepaTypbl

7. HaOmroneHne M3MEHEHHs BHYTPECHHEHW SHEPruM Tejla B pe3y/bTaTe TeIlonepenayd U paboThl
BHEIIHUX CHII

8. MccnenoBanue sBJICHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJIOJAHOW U TOPSYCH BOJIBI

Ornpenenenre KOJIMYECTBAa TEIUIOTHI, MOJYYEHHOTO BOJIOW IMPH TEIIOOOMEHE C HarpeThiM

©

METAJUTMYECKUM ITUIHHAPOM

10. Onpenenenue yaeabHON TEMIIOEMKOCTH BeliecTBa (00opynoBanue nentpa «Touka Pocray)

11. WccnenoBanwue mpoiiecca ucrnapeHus

12. OnpeneneHrie OTHOCUTEIHLHOM BIaKHOCTH BO3/1yXa

13. Ompenenenue yzaenabHON TEIIOTHI IUTaBneHus Jbaa (o6opyaoBanue ueHtpa «Touka Pocray)

Pa3zjien 2. DnexkTpuyeckne U MarHuTHbie siBjienusi (30 1)

Dnektpusaius Tein. J[Ba poaa aneKTpuuecKux 3apsaaoB. BzanmoenicTBre 3apsyKEHHBIX TeNl. 3aKOH
Kynona (3aBUCHMOCTb CHIJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TN OT BETUYHMHBI 3apSA0B M PACCTOSTHUS
MEX]y TeJIaMH).

Onektpuueckoe mnojae. Hanpsok€HHOCTh anekTpuueckoro mnousid.  [lpuHnun —cynepno3uuuu
ANEKTPUYECKHUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsioB. DJIEMEHTapHbIM 3ieKTpuueckuil 3apsia. CTpoeHue aroma.
[IpoBOAHUKY U JUAIIEKTPUKH. 3aKOH COXpPaHEHUS SJIEKTPUUYECKOTO 3apsija.



DNEeKTPUYECKUM TOK. YCJOBUS CYHIECTBOBAHMS DJECKTPUUYECKOTO TOKa. VICTOUHMKM MOCTOSIHHOTO
ToKa. JIeMCTBUS JEKTPUUYECKOTO TOKA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUN TOK
B JKUJIKOCTSX U Ta3ax.

Onextpuueckass nenb. Cwia Toka. DiekTpuueckoe HarpspkeHue. ColpoTHBIIEHHE IMPOBOJHHKA.
VYaenpHOE compoTuBiIeHHE BemiecTBa. 3akoH Oma g ydactka wnenu. llocnenoBaTenbHOE U
napajuiesIbHOE COEAMHEHNE POBOIHUKOB.

Pabota m MomHOCTh 3neKTpudeckoro Toka 3akoH Jlxoyns— JleHma DnexTpudeckue Henu u
MOTPEOUTEIH IEKTPHUSCKOH dHEpTruH B ObITy KOpoTKOe 3aMbIkaHue

[ToctostHHbIE MarHuThl. B3anmoaeicTBHE MOCTOSAHHBIX MAarHUTOB. MarHutHoe mnosie. MarHuTHoe
moJjie 3eMJIi U €ro 3HaUeHue JUIs ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHOE 10JIe AIEKTPUIECKOTO
Toka. [IpuMeHeHne HNMEeKTPOMAarHUTOB B TeXHHKE. J[efiCTBHE MAarHUTHOTO IMOJIST HA MPOBOJHUK C TOKOM.
DONeKTpOJABUTATENh TIOCTOSHHOTO TOKa. Vcmonb3oBaHue dJIEKTpOJBUTaTeell B TEXHUYECKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.

Omnbitel Dapanes. SABneHue saekTpoMarHuTHONM MHAYKIWU. [IpaBuno JleHnna. DmekTporeHeparop.
CriocoObl MOTyYeHUs AMEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPTUH.

Hdemoncmpauyuu

1. Dnexrpuszanus Ten
2. JIBa poja 2JIEKTPUYECKHX 3apsJIOB M B3aHMMOICHCTBHE 3apPsSHKCHHBIX TEIl
3. YCTpOHCTBO U ACHCTBHE AIEKTPOCKOTIA
4. DnekTpocTaTuyeckast HHIyKIHS
5. 3aKOH COXpaHEHHsI SIIEKTPUUECKUX 3apsi 0B
6. [IpoBOTHUKHU U TUAIEKTPUKU
7. MopenupoBaHUE CUIOBBIX JTUHUHN 3JIEKTPUICCKOTO OIS
8. McTouHMKH OCTOSTHHOTO TOKa
9. JleticTBHS 2JIEKTPUUYECKOTO TOKA
10. DneKkTpuYecKuid TOK B KHIKOCTH
11. T"a3oBHIit pa3psin
12. N3mepenue cuiibl TOKa aMIIepMeTpOM
13. M3mMepeHue 31eKTpHIeCcKOTro HaPsKEHUS BOJIbTMETPOM
14. Peocrar 1 Mara3uH CONPOTHUBIICHUN
15. BzaumopeicTBUE MOCTOSHHBIX MArHUTOB
16. MonenupoBaHie HEBO3MOKHOCTH pa3zefieHuUs MOJTI0COB MarHUTa
17. MogaenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB
18. OmnswiT Opcrena
19. MarnuTHOeE noJie TOka DIEKTPOMarHuT
20. [leiicTBMEe MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM
21. DnexkTpoABUraTeib MOCTOSHHOTO TOKA
22. UccnenoBaHue SIBJICHUS AIEKTPOMArHUTHON WHIYKITHH.
23. OmnbiTel Qapanes
24. 3aBUCHMOCTH HallPaBJICHUS HHIYKIIMOHHOTO TOKA OT YCIIOBU €ro BOSHUKHOBEHUS
25. DneKTporeHepaTop MOCTOSHHOTO TOKA
Jlabopamopnsvie pabomst u onvimol
1. OmbITel 0 HAOTIOACHHUIO YNIEKTPU3AIMY TN UHAYKIIUEH U TPH COMPUKOCHOBEHUHT
2. VccnenoBanue ACMCTBHSI AIEKTPUUYECKOTO MOJISI HA TPOBOJHUKH M TUAIICKTPUKU (000py10BaHue
nenTpa «Touka Poctay)



3. COopka u mpoBepKa pabOThI YIEKTPUIECKOH IIETTH MOCTOSIHHOTO TOKa
4. V3mepeHue U peryaupoBaHUe CUIIbI TOKA
5. HM3mepenue u peryaupoBaHue HAIPSHKEHNSA
6. VccrenoBanue 3aBUCUMOCTH CHITBI TOKA, HITYIIETO Y€pe3 Pe3UCTOP, OT COMPOTHBIICHHS PE3UCTOpa
U HalpshKeHUs Ha pezuctope (odopyaoBanue nenrpa «Touka Pocray
7. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUUECKOIO COPOTUBIIEHUS POBOJHUKA OT €ro
JJIMHBI, TUIOLIA 1 IONEPEYHOro ceueHust 1 Marepuana (odopynosanue nenrpa «Touka Poctay)
8. IlpoBepka mpaBuia CJIOXKEHHUS HAPSHKCHUN MIPU MOCIIEIOBATEIFHOM COSIMHEHHUH JIBYX
pe3UCTOPOB
9. Ilposepka npaBwiia Isi CUITBI TOKA IPU APAILIEIIEHOM COSTMHEHUN PE3UCTOPOB
10. OmpenencHrie pabOTHI MEKTPHUECKOTO TOKA, HUIYIIETO Yepe3 PE3UCTOP
11. OnpeneneHue MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMOU Ha pe3UCTOPE
12. WccnenoBaHue 3aBUCUMOCTH CHITBI TOKA, HITYIIETO Yepe3 JIAaMIIOUKY, OT HAIPsDKEHHSI Ha Hel
13. UccnenoBanue AEWCTBHSI SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY
14.0OmbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICUCTBUS KATYIIKKA C TOKOM M MarHuTa
OT CHUJIBI TOKA U HAIIPaBJIEHUS TOKa B KaTYIIKe
15. Vzyuenue neiicTBUsI MArHUTHOTO TIOJISI HA POBOHUK C TOKOM
16. KonctpympoBaHHe 1 H3ydeHHE paOOThI DJICKTPOIBUTATEIIS
17.0nBITHI 110 UCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM MHAYKIUU: UCCIIEI0OBaHUE U3MEHEHHM
3HAYEHMS ¥ HAMPABJICHUS HHAYKIIMOHHOTO TOKa (0060opynoBanHue neHTpa «Touka Pocray)
Pa3nen 3. CBeToBbIe siBJIeHUs (7 1)
JlyueBas monenb cBera. Mctounuku cBera. [IpsmonuHeliHOe pacpoCTpaHeHHE CBeTa. 3aTMEHHS
Cousnua u JIynel. Otpaxkenue cBera. [lmockoe 3epkano. 3akoH OTpa)KeHHS CBETA.
[Ipenomiienne cBeta. 3aKOH MPETOMIIEHUS CBETA.
Jlunza. Xox mydeld B mH3e. OnTudeckas cucreMa (oToanmnapara, MUKpOCKoTa U Tesieckoma. a3
KaK ONTHYECKas cucTeMa. bm3opyKkoCcTh U JalbHO30PKOCTb.
demoncmpauyuu
. [IpsmMonuHeitHOe pacipocTpaHEHUE CBETa
. OtpaxeHnue cBeta
. [Honyuenue n3o0OpakeHni B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax
. OnTU4YecKui CBETOBOT
. Xon tyueil B cobuparorieii JI1H3e
. X0/ 1y4el B paCcCEUBAIOILIECH JIMH3E
[Tony4enue n306paxeHuit ¢ MOMOIIBIO JINH3
. [Ipunnun neiictBus doroanmapaTa, MUKPOCKOIIA U TEJIECKOIa

© 00N O Ol WODN B

. Monens riiaza

Jlabopamopnsvie pabomst u onvimol

1. UccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyda OT yria majieHus (06opyaoBanue
nenTpa «Touka pocra»)

2. Vzydenue xapakTepuCTUK H300paXKeHHs PeIMETa B TIIOCKOM 3epKalie

3. HccnenoBanue 3aBUCUMOCTH yrila MPEIOMIICHUS CBETOBOTO JIyda OT yIiia MaJeHUs Ha TPaHuUIe
«BO3yX—CTeKki10» (o6opynoBanue neHrpa «Touka pocray)

4. Tlomyuyenue n300paxxeHH ¢ TOMOIIBIO COOMPAIOIIEH THH3BI

5. Onpenenenue GOKYCHOTO paCCTOSIHHSI M ONITUYECKON CHITBI COOMPAIOIIIEH JTMH3BI

Pa3nen 4. IloBTopeHue



9 kuacc

Paznen 1. Mexanuueckue siBJIeHHS

Mexannueckoe JBuxkeHue. MarepuanbHast Touka. Cucrema otrcuera. OTHOCUTEIBHOCTD
MEXaHUYECKOTO  JBWXKEHUsA. PaBHOMepHOe  mpsMoOJIMHEWHOe  ABWKeHue. HepaBHOMepHOE
npsiMoJinHetHoe BrkeHne. CpeHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHUU.

VYckopenne PaBHOyckOpeHHOE TpsiMOiMHEHHOe aBuxkeHue. CBoOomHoe maneHue. OTBITHI
lNasmanes.

PaBHOMepHOE ABMKEeHHE 1O OKpYy:KHOCTU. [lepuon m vacrora oOpamienus. JIuHeliHas U yrioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

Ilepeiit 3akoH HerotoHa. Btopoit 3akon Hertorona. Tpermii 3akoH Herorona. I[IpuHimmn
CYNEPIO3ULNH CHJL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUSs: cuia TPEHHUS CKOJBKECHHS, CHJIA TPEHHS TOKOS,
JpYTrUe BUJBI TPEHUS.

Cuna TSXKECTHM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOro mNajieHus. J[BrkeHue
ria"eT Bokpyr Connna. IlepBast kocMudeckast ckopocTb. HeBeCOMOCTh U meperpy3KH.

PaBHOBecne maTepuasibHONW TOUYKH. AOCOJIIOTHO TBEpJo€ Teno. PaBHOBecwe TBEPIOTO Tena C
3aKPETUICHHOM OChIO BpamieHusi. MoMeHT cuibl. L{eHTp TskecTH.

Nmnynsec Tena. M3meHenwe wumnynsca. MmnynsCc cuiibl. 3aKOH COXPAaHEHHMS HWMITYJIBCA.
PeaxkTnBHOE ABIDKEHUE.

Mexannyeckasi pabota U MOLIHOCTb. PaboTa cui TskKecTH, ynpyroctu, TpeHus. CBsi3b SHEPIUU U
pabotel. TloTeHimanpHas SHeprus Teia, MOAHITOTO HaJ MOBEPXHOCThIO 3eMid. [loTeHumampHas
SHEprus CxaTol mpyxkuHbl. KuHeTnueckas sHeprus. Teopema O KHMHETHYECKOW 3HEPrHHU. 3aKOH
COXpaHEHUsI MEXaHUYECKOM SHEPTUH.

Hdemoncmpauuu

1. HaGmiogeHre MeXaHMYECKOro JIBUXKEHUS Tejla OTHOCUTENILHO Pa3HbIX TENl OTCUCTA

2. CpaBHEHHUE ITyTeH U TPAEKTOPHI ABMKEHHUS OJJTHOTO U TOTO e Tea OTHOCUTEIBHO Pa3HbIX TEJ

oTCcueTa

3. U3mepeHre CKOPOCTH U YCKOPEHUS MPSIMOJIMHEWHOTO IBIDKCHHUs (000PYy/I0BaHHE IIEHTPA

«Touka pocray)

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHUS

5. HaOmiogenue qBMKEHUS Tella MO OKPYKHOCTH

6. HabOmrogeHne MeXxaHUYECKUX SIBIICHUHM, MPOUCXOSIINX B cUcTeMe oTcueTa «Tenexka» mpu e

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOnHeTa (PU3HKU

7. 3aBHCHMOCTb YCKOPEHHS Tejla OT MacChl Tejla U JCHCTBYIOIICH Ha HEro cuibl (000pyaoBaHHe

neHtTpa «Touka pocray)

8. HaGmronenue paBeHcTBa CUJl PU B3aUMOJICHCTBUH TEI

9. H3MeHeHue Beca Tena MpH YCKOPECHHOM JIBKEHUHU

10. Ilepenaya uMmynbca Ipy B3aUMOJICHCTBUH TEN

11. TIpeobpazoBaHus SHEPTHHU MIPU B3AUMOJICHCTBUM TEI

12. CoxpaneHue UMIyJbca IPH HEYTIPYTOM B3aUMOICHCTBUU

13. CoxpaHeHue UMITyJbca MPHU aOCOTIOTHO YIIPYrOM B3aWMOICHCTBHU (000pYyI0BaHHME IEHTPA

«Touka pocrta»)

14. HaGnroneHue peakTHBHOTO JIBHKEHUS

15. CoxpaHeHHEe MEXaHMYECKOW dHEPTUH MpH cBOOOAHOM majieHun (o0opynoBanue meHTpa «Touka

pocTay)

16. CoxpaHeHre MEXaHUUECKOM YHEPTUU TPH JIBUKEHUU Tella O/ AEHCTBHEM MPYKUHBI



Jlabopamopnvie pabomst u onvimot
1. KoncrpyupoBaHue TpakTa /yisi pa3roHa U JaJIbHEHILIEro paBHO- MEPHOTO JIBIXKECHUSI IIApUKa WIH
TEJICKKH

Omnpenenenne cpeaHeil CKOPOCTH CKOJBKCHUS OpPYCKa WIIH JIBHKEHUS IIAPUKa 10 HAKIIOHHON

N

IUIOCKOCTH

3. Onpexenenne yCKOpEHUs Tela IPU paBHOYCKOPEHHOM JIBHKEHUU 110 HAKIIOHHOH TIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU pPaBHOYCKOPEHHOM JBUKEHUU 0€3 HaualbHON
CKOPOCTH

5. IlpoBepka rumoTe3bl: €clid MpU PaBHOYCKOPEHHOM JBHKEHUU 0€3 HAuyaJbHOW CKOPOCTH MYTH

OTHOCATCA KaK psAa HEYETHBIX YUCCII, TO COOTBECTCTBYIOIIUEC ITPOMCKYTKHN BPEMECHU OANMHAKOBEIL

. I/ICCJ'IGJIOBaHI/IC 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKCHHUA OT CUJIBI HOPMAJIBHOI'O JaBJICHUA

. Onpenenenue ko3P PuieHTa TPEHUS CKOJIBKEHUS

. OmnpeneneHue )KECTKOCTH NMPYKUHBI (00opynoBanue neHTpa «Touka pocray)

Ompenenenre pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JIBKEHHMU TeJla MO TOPHU30HTAIBHOU

© o N o

MMOBEPXHOCTHU
10.Onpenenenue paboThl CHUJIBI  YNPYrOCTH TIPH TOABEME Tpy3a C HCIOJIb30BAaHHEM
HETIOIBMKHOTO U TIOIBMYKHOTO OJIOKOB
11. W3ydenue 3akoHa coxpaHeHus Hepruu (odopynoBanue uentpa «Touka pocray)
Pa3znen 2. MexaHu4yeckue KoJe0aHUS M BOJIHBI
KonebarenpHoe neukenre. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUI: IEpUO, YaCTOTa, aMILTUTY/IA.
MareMatnyeckuil U IPY>KUHHBIA MassTHUKU. [IpeBpaienre sHepruu Ipu KoJiedaTeIbHOM JIBUYKCHHH.
3aryxatomue KojeOanus. BroiHykaeHHbIe KoneOaHus. Pe3onanc. MexaHWYecKHe  BOJIHBI.
CaolicTBa MexaHn4ueckux BOJH. [IpoosibHBIE M MOTIEpeUHbIe BOJIHBL. [[7TMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHUu4eCKre BOJTHBI B TBEPAOM TeJe, CEHCMHUYECKHE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MHQpa3Byk U yiabTpa3ByK.
Hemoncmpayuu
. Habnionenue xonebGanuil Ten moj AeHCTBUEM CUIIBI TSHKECTU U CHIIBI YIIPYTOCTH
. HaGmonenue koneGanuii rpy3a Ha HUTHU U Ha IPYKUHE
. HaGnronenue BeIHYXIEHHBIX KOJICOaHUN 1 pe30HaHCa
. PacnipocTpanenue npoA0abHbIX U IONEPEYHBIX BOJH (Ha MOJIEIIN)
. HaGunroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI
. AKYCTHYECKHI1 pe30HaHC
Jlabopamopnbie pabomul u Onvimol
. Ompenenenye 4acTOThI ¥ IEPHOJ1a KOJIEOaHU I MaTEMaTHUECKOTO MasiTHUKA

o ol wWw N

. OnpeneﬂeHHe YaCTOThI U IICPUOJa KoJieOaHui IMIPY’KUHHOT'O MasATHUKA

. UccnenoBanue 3aBUCUMOCTH Iepuoaa Kos1e0aHui IMMOABCIICHHOI'O K HUTHU I'py3a OT JUIMHBI HUTHU

. MccnenoBanue 3aBUCUMOCTH nepuoaa KOJICOaHMI MPYKUHHOT'O MasATHUKA OT MACCEHI I'py3a

. HpOBepKa HE3aBUCUMOCTH IICpHUOJa KoJIeOaHMI I'py3a, IOABCHICHHOI'O K HUTH, OT MACChI I'py3a

. OHLITH, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTD IICPUOJIa KoJieOaHMit MNPY’>KUHHOT'O MasATHHKA OT MaCChbl

o OB W N

rpy3a U )KECTKOCTH MPYKUHBI
7. VI3mepeHue ycKOpeHusi CBOOOTHOTO MaAeHHs
Pa3nen 3. DiiekTpOMArHUTHOE 1M0JI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHUTHOE ToJie.  DJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikaa >MeKTpOMarHUTHBIX BOJIH. VICONb30BaHUe 37€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupojia ceera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Hdemoncmpauuu



1. CgoiicTBa JIEKTPOMArHUTHBIX BOJTH

2. BonHOBBIE CBOMCTBA CBETA

Jlabopamopnvie pabomst u onvimol

1. VI3ydeHue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C TOMOIILI0 MOOUIIBHOTO TenedoHa

Pa3znen 4. CBeToBbI€e SIBJIEHUA

[Ipenomiienne cBera. 3aKOH MPETOMIICHHS CBETA.

Paznoxxenue Oenoro cBera B crektp. Ombitel HetoToHa. CrokeHHE CHEKTPaTbHBIX IIBETOB.
Hucnepcus csera.

Hdemoncmpauuu
1. Pasnoxxenue 0enoro cBeTa B CIEKTP
2. Tlomydenue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HbIX IBETOB

Jlabopamopnvie pabomst u onvimol

1. OmnpbITel M0 pa3noxeHuto 6EN0ro cBeTa B CIEKTP

2. OnBITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU MX HAOIIOJCHUH Yepe3 IIBETOBBIC (DHITBTPHI

Pa3pnen 5. KBanToBbI€ sIBJIEHHA

OneiTel Pesepdopna u mnnanerapHas mozaens aroma. Mogens aroma bopa. Hcemyckanuwe u
MOTJIONIEHUE CBeTa aTOMOM. KBaHTHI. JIMHENYaThIE CIIEKTPHI.

PamnoaktuBHOCTH. Anbda-, Oeta- U ramma- u3nydeHus. CTpoeHne aTroMHOTO snpa. Hykimonnas
MO/IEJTh aTOMHOTO sifjpa. M30TOTHI.

PagnoaktuBHeie nmpeBpanienus. [lepuon nosypacnaga aTOMHBIX siAEp.

SnepHble peakui. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YUCEN. DHEPTHUsl CBSI3U aTOMHBIX
saep. CBsizb Macchl M dHepruu. Peakiuu cuHTe3a u nenenus anep. Mcrounuku sHeprum ConHua u
3BE3.

Snepnas sHepreTuka. JlecTBUS paIMOAKTUBHBIX U3JYYCHHUI HA )KUBBIE OPTaHU3MBbI.

Hdemoncmpauyuu

1. CnexTpbl U3My4eHHs! U MOTJIOEHUS

2. CrekTpsl pa3IHyuHbIX T'a30B
3. CnekTp Bojopoa
4. HaGmroneHue TpekoB B kamepe Bubcona

5. Pabora cuéTurka HOHM3UPYIOIIMX H3TyUYCHUH

6. Perucrpanus u3nydeHus NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB

Jlabopamopnsie padomuvt u onvimot

1. HabGnrogeHue CIUIOMIHBIX M JIMHEHYATBIX CIIEKTPOB H3IIy4CHUS

2. VlccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTOrpadusim)

3. H3mepenue paauoakTHBHOTO (oHA

Paznen 6. Ctpoenne u 3Bostonus Beesiennoii

['eonienTpryecKas U reTMOLEHTPUYECKask CUCTEMBI MUPA.

Cocras, cTtpoenue u npoucxoxaenne ConHedHoi cucrembl. Ousnueckas npupoa HeOECHBIX Tell
Conneunoil cucrtemsl. [lmanerst u manble Tena ConHeuHoW cucteMbl. CTpoeHHE, HM3IyYeHUE U
sBomtounst ConHua u 3Be31. Ctpoenue u 3Bomtouus Beenennoit. ['unoresa bonbiioro B3pbiBa.

IToBTOpHTEAbHO-0000 a0 MOYJIb

[ToBTOpUTENBEHO- 0000MIAIOMI MOIYTh TMpEAHAa3HAuYeH MJIs CUCTeMaTHU3allMd W O00O0OIIeHUS
MIPEIMETHOTO COJIEP>KAaHUSI U OIBITA JEATEIHHOCTH, MPUOOPETEHHOTO MPU W3YYEHUH BCETO Kypca
¢bu3MKkM, a Takke AN MOArOoTOBKHM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY MO (DU3HKE JUIs
oOyyJaronuxcs, BHIOPaBIINX 3TOT YUe€OHBIH MpeMer.



IIpy m3yueHuM DaHHOTO MOJYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJbl JAEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CHeunBaeTCS JOCTIKCHHE IMPEIMETHBIX M METaNpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus, popMUpyeTcsi €CTECTBEHHO- Hay4YHast TPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/IOB
WCCIICIOBAHUS SIBICHUH PUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBACHATH (PU3nUecKue SBICHUS,
MIPUMEHSIS MOJY4YEHHbIE 3HAaHU, pellaTh 3aJja4ud, B TOM YHUCJIE KaUeCTBEHHBIE U AKCIIEPUMEHTAIbHbIE

[IpuHUMNMANBEHO AESTEIBHOCTHBIM XapakTep JaHHOIO pasjiela peaju3yercs 3a CUET TOro, yTo
yyaliuecs BBIIOIHSIOT 33/1aHUs, B KOTOPBIX UM MpPEAIaraercs:

- Ha OCHOBE IIOJYYEHHBIX 3HAHHMM paclo3HaBaTb M HAYYHO OOBICHATH (PU3UUYECKUE SIBJICHUS B
OKpY’Karolllel MpUpo/ie U MOBCETHEBHOM KU3HU;

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCJICTOBAHUA (1)I/I3I/I‘-I€CKI/IX ﬂBHeHHﬁ, B TOM YHCJIC I ITPOBCPKU
THUIIOTE3 U NOJIYYCHHA TCOPETUICCKUX BBIBOAOB;

O0OBICHSTD HAay4YHBIC OCHOBBI HanOoJiee BaKHBIX I[OCTI/DKGHI/II\/'I COBPCMCHHBIX TCXHOHOFHﬁ, Harpumep,
MPAKTUYCCKOI'0 UCII0JIb30BaHUA pPa3JIMYHbIX UCTOYHUKOB SHECPTUU HAa OCHOBC 3aKOHA IMPC- BPAIICHUA U
COXpPaHCHUA BCEX U3BCCTHBIX BUJIOB OHCPIHUH.

Kaxxnast u3 TeM naHHOro paszena BKIIOYACT HKCIEPUMEHTAIBHOE HCCie0BaHne 000011atoero
xapakrepa. Pasnen 3aBepiaercsi MpOBEACHHWEM TUArHOCTHYECKONW M OLIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

YYEBHO-TEMATHUYECKHH IVIAH 11O ®U3UKE

7 KJIACC
Pazgensl, TeMbl Bcero gacos KP JIP
Beenenue 6 1
[lepBoHauanbHBIE CBEACHUS O CTPOCHUUN 6 1
BEIECTBA
BsaumonelictBue Ten 21 1 5
JlaBneHue TBEPABIX TEJl, KUIAKOCTEH B ra30B 21 1 2
PaboTa n MmoHOCTE. DHEpTHS 12 1 2
[ToBTOpEHME 4 1
Uroro 70 4 11
8 KVIACC
Paznensl, TemMbl Bcero uacos KP JIP
TemoBbie siBIEHUS 25 2 3
DNEKTpUUECKUE SIBICHUS 25 1 5
DNEKTPOMAarHUTHBIE SIBIICHUS 5 2
CBeTOBBIE SABICHUS 10 1 1
[ToBTOpEHME 5 1
Hroro 70 4 11

9 KJIACC



Paznensl, TeMbl Bcero gacos KP JIP

3aKOHBI B3aUMO/ICHCTBUS U JBUKEHUS TEI 40 1 2
MexaHnueckue KoieOaHus U BOJHBI. 3BYK 12 1 1
DNEeKTPOMAarHUTHBIE SIBJICHUS 18 1 2
Ctpoenue aTomMa 1 aTOMHOTO SiIpa 16 1 4
Crpoenue u 3BoRONHS BeenenHoi 6
[ToBTOpEeHME 10 1

Hroro 102 5 9

@ opMBbI NPOMEKYTOUHOI ATTECTAIIMU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus
KonTponsnas padora
Nrorosas xoHTposibHas padota (BIIP)

ONNUCAHUE YYEBHO-METOJAUYECKOI'O U
MATEPUAJIBHO-TEXHUYECKOI'O OGECITEYEHUSI
OBPA3OBATEJIbHOM JESATEJBHOCTHU
YMK «®@u3uka. 7 kiaace»

®dwusuka. 7 kinacc. YueOnuk (aBtop A.B. Ileppikun).

®usuka. Pabouas terpanp. 7 kiacc (aBropsl T.A. Xannanona, H.K. Xannanos).

®dusuka. Metonnueckoe nocodue. 7 kinacc (aBtopel E.M. I'yrauk, E.B. PribakoBa).

®dusuka. Tectsl. 7 kinace (aBTopbl H.K. Xannanos, T.A. Xannanona)

Odusuka. Jlunakruaeckne matepuaisl. 7 kiaacc (aBtopsl A.E. Mapon, E.A. Mapon).

®usnka. COOpHUK BOTPOCOB W 3amad. /-9 kiaccel (aBTopbl A.E. Mapon, C.B. Ilozoiickuii, E.A.

ok wnE

Mapomn).
7. DNEeKTpPOHHOE NPUIIOKEHUE K YIeOHUKY.
YMK «®u3uka. 8 kiaace»
1. ®wuswmka. 8 xnacc. YueOnuk (aBTopsl A.B. [lepoimkun, E.M. ['yTHUK).
2. Owusmka. Meroauueckoe mocobue. 8 kimacc (aBtopel E.M. I'ytauk, E.B., E.B. PribakoBa, E.B.
[[TaponuHa).
3. ®wusmka. Tecrtol. 8 knace (aBropsl H.K. Xannanos, T.A. XaHnHaHOBa).
4. O®wusuka. [lunaktuaeckue matepuainl. 8 kiace (aBtopbl A.E. Mapon, E.A. Mapon).
5. ®usuka. COopHUK BompocoB U 3aaad. /-9 kiaccel (aBTopel A.E. Mapon, C.B. Ilozoiickuii, E.A.
MapoHn).
6. DNEeKTpPOHHOE MPUIIOKEHUE K YICOHUKY.
YMK «®usuka. 9 kaace»
®dusuka. 9 knace. Yuebnuk (aBropsl A.B. Ilepsimikun, E.M. 'yTHuK).
®usuka. Temarnueckoe miuanupoBanue. 9 kiace (aBrop E.M. I'yTHuK).
®wusuka. Tectol. 9 knace (aBTopsl H.K. Xannanos, T.A. Xannanosa).
®dusuka. [Iunaktuueckue matepuainsl. 9 kinace (aBropsl A.E. Mapon, E.A. Mapon).
®usuka. Co0pHUK BompocoB U 3amad. /-9 kiaccsl (aBTopbl A.E. Mapon, C.B. Ilo3oiickuii, E.A.

ok wbdPE

Mapomn).
6. DneKTpoHHOE NMPHUJIOKEHHE K YIeOHHKY.
DJIEKTPOHHbIE YUeOHbIe U31aHUsI
1. ®wusuka. bubnuoreka HarasIHBIX Mocobuit. 7-11 knacce! (noxa penakueid H.K. Xannanosa).
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2. JlaGopatopnblie paboThl 10 (u3uKe. 7 Kinacc (BUpTyaiabHas (puzndeckas 1adopaTopust)

w

JIaboparopHbie paboThl IO (husuKe. 8 Kiace (BUpTyaabHas pu3ndeckas 1adopaTopus)

4. Jlabopatopubie paboTsl 1o usuke. 9 knacc (BUpTyanbHas puzndeckas 1adopaTopusi)
HNHuTepHeT-pecypcesl

1. http:/fipi.ru- denepanbHoe rocyaapcTBeHHOE OIOKETHOE HaydHOE yupekacHue «DenepaibHblii

MHCTUTYT MeJarorndeckux uaMepenui» (Jemosepcuu, cnenudukanuu, kogupukaropsr OI'D 2015

roJi, OTKPBITHIN O0aHkK 3ananuii OI'D);

2. http://sc.edu.ru/- Enunas xomutekius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB;
3. http://videouroki.net/- Bugeoypoxu o dusuke.
MarepuajibHO-TeXHHYECKOe oDecneveHue

MynbTHMETUIHBIA TPOEKTOD;
[Mudposas nadopatopust Releon;
Hudposas nadoparopus «Touka pocTtay;
ITmanmersr i 11K
JlabopaTopHoe o0opyaoBaHuE TIO (PUBUKE;
JlemoHCTparoHHOE 000PyI0BaHUE MO (hH3HUKE.
Ilepeuennb 1abopaTopHBIX padoT
L xjacc:
1. Onpenernenue MeHBI ASIICHUS H3MEPHUTEIHLHOTO TIpHOopa
2. 3amepenue pazMepoB MaJIbIX TeJl
3. 3mepenue Macchl Tela Ha PeIYaKHBIX Becax
4. VIzamepenne obbeMa Temna
5. ompezeNieHre MII0THOCTH BEIECTBA TBEPOTO Tella
6. 'panynpoBaHue NpyXKHUHBI U U3MEPEHHUE CUJT TUHAMOMETPOM
7. BbIsicCHEeHUE 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT IUIONIANA COMPUKACAIONIUXCS TEN U
NPYKUMAIOIIEH CUJIBI.
8. Ompenenenrie BHITATKUBAIONICH CHJIBI, JICHCTBYIOIIECH Ha MOTPYKEHHOE B JKUJIKOCTD Teja
9. BeisicHeHue yClIOBUH TIJIaBaHUS TeJa B )KUJIKOCTH
10. BersicHeHue yciioBHsl paBHOBECHS pbldyara
11. Onpenenenue KII/] mpu noxbeme Tena 1o HaKJIOHHOM MJIOCKOCTH
8 Kjacc
. OnpesenieHre KOJIMYECTBA TEIJIOTHI IIPU CMEIIMBAHUH BOJIbI PA3HOU TEMIIEpaTyphI.
. Onpenenenne yaeabHOU TEITIOEMKOCTH TBEPIOTO Tea.
. Onpenenenre OTHOCUTENLHOM BIQXKHOCTH BO3TyXa.
. COopKa AIeKTpUYecKOii LIeMu U U3MEPEHUE CUITbI TOKA B €€ Pa3IUYHbIX YUaCTKaX.
. I3smepenune HanpsHKeHHs Ha pa3UYHbIX yU4aCTKaxX JEKTPUUECKOH IeTH.
. I3MepeHue cuibl TOKa U €ro peryiupoBaHUE PEOCTATOM.
. U3mepeHune conpoTUBICHUS POBOHUKA ITPH TIOMOIIM aMIIEPMETPa U BOJIBTMETPA.
. I3mepeHune MOIHOCTH M pabOThI TOKA B AJICKTPUUYECKOM JTaMIIe.
. COopka areKTpoMarHuTa 1 UCIBITAHUE €ro IeHCTBUS.
10. Nzy4yeHue aMeKTpUIECKOTO IBUTATENs TOCTOSHHOTO TOKa (Ha MOJIEIH).
11. N3yueHue cBOMCTB M300paxKeHUs B INH3AX.
9 kaacc:
1. UccnenoBanre paBHOYCKOPEHHOTO JIBIKEHUS 0€3 HauaabHOUW CKOPOCTH.
2. 3mepeHue yCKOpeHus CBOOOIHOTO MaJACHHUS.
3. HUccrnenoBanue 3aBUCUMOCTH MEPHOJA U YaCTOTHI CBOOOTHBIX KOJEOAHUN MAsTHHKA OT JUIUHBI
€ro HUTH.
4. 3ydyeHue siBIEHUS JIEKTPOMArHUTHON MH TyKIIHH.
5. HabnroneHue CriionHoro v TMHEHYaThIX CIIEKTPOB HCITYCKAHUSI.
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6. 3MepeHue ecTeCTBEHHOTO PaJualliOHHOTO (hOHA JO3UMETPOM.

7. 3ydenue neneHus siapa atoMa ypana 1o ¢ororpaduu TpeKoB.

8. OueHka nepuo/ia nojypacmajia HaxoIAIIMXCsl B BO3IyXe MPOAYKTOB paciaja ra3a pajoHa
9. M3yyeHune TpEKOB 3apsHKEHHBIX YAaCTHIL TI0 TOTOBBIM (oTorpadusm.
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