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MHOACHUTEJIBHASA 3AIINCKA.

PabGouass mporpaMMa eCTECTBEHHOHAyYHOW HANpaBICHHOCTH MO (U3HKE C
UCTIONIb30BaHueM 00opymoBanus neHTpa «Touku pocta» 1iast 7-9 KIacCOB OCHOBHOW IITKOJIBI
cocTaBlieHa M pa3paboTaHa B COOTBETCTBUU C:

. ®enepanbHbIM  3aKOHOM 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6

oOpazoBanuu B Poccuiickoit denepannn» (¢ u3M. 1 J101., BCTyI. B cuity ¢ 01.09.2020);

. TpeboBanusiMu DenepansbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEIBHOIO CTaHIapTa

OCHOBHOTO 001ero obpaszoBanus (yTB. MpHKazoM MHHHCTEpCTBa 00pa3oBaHUs M HAyKU

Poccwuiickoit @eaepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

. [TacmopToM HanmoHaIBEHOTO TIpoekTa «O0pa3oBanue» (yTB. mpesuaunymom CoBera nmpu

IIpe3nnente PO no cTparernyeckoMy pa3BUTHIO M HALlMOHAJIBHBIM ITPOEKTAaM, IPOTOKOJ OT

24.12.2018 Ne 16);

. locynapctBennoit mporpammoii Poccuiickoit @enepanun «Paszputue 00pa3oBaHUs»

(yrB. IlocTtanosnenuem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6

YTBEP)KICHUM TrocynapcTBeHHOW mporpammel  Poccuiickorn ®epepauun  «PazBurue

00pa3zoBaHUs»;

. aBTOPCKOM MPOrpaMMoii OCHOBHOTO o011ero o0pa3zoBaHus mo ¢usuke ans 7-9 kiaccoB

(A. B. II€permikun, H.B. ®unonosuy, E.M.I'yrauk, M., «Jpoday, 2015 1.);

. y4eOHBIM IIJIAHOM U OCHOBHOM o0pa3zoBarteinbHoi mporpammbl OO0 MBOY «110 Ne46y;

. MeToauyeckuMi  pEeKOMEHAANMUSAMH 0 CO3JaHUI0 W (QYHKIMOHHPOBAHHUIO B

00111e00pa30BaTeIbHBIX OPraHU3alMIX, PACIOI0KEHHBIX B CEIbCKOW MECTHOCTH M MajbIX

ropojiax, IEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHON M TEXHOJIOTHUYECKOM HAMIPABICHHOCTEH

(«Touka pocta») (YTBepxkIeHbI pacniopsbkeHneM MuHucTtepcTBa npocsenienust Poccuiickoit

®eneparmu ot 12 staBaps 2021 1. Ne P-9),

Pabouas mporpamma peanmzyercs B yueOHukax A. B. Ilepbimknna «®usuka 7 Kiaaccy,

«®Du3uka 8 knacey, «Pusnka 9 kinace» cucreMsl «Beprukansy» leppiikun A. B., yaeOHuK 115

o0mieoOpa3oBaTenbHbBIX YueOHbIX 3aBeneHuii. M.: Ipoda, 2020

[IporpamMma  ompenensieT  colaepkaHue U CTPYKTypy ydeOHOro marepuana,
MOCIEI0BATEIbHOCTh €r0 M3y4eHHs, MyTH (HOPMHUPOBAHMSI CUCTEMBl 3HAHWUNA, YMEHUHA H
croco00B EATENbHOCTH, PA3BUTHS, BOCIIUTAHUS U COLMATM3ALMN YUaLTUXCS.

Cozpmanme 1eHtpa «Touka pocra» TMpeamonaraeT pa3BUTHE 00pa30BaTEIbHON
UHPPACTPYKTYphl  00IIe00pa3oBaTeIbHOM  OpraHM3alli, B TOM UHCJIE€ OCHAIICHHUE
00111e00pa30BaTEIHLHON OpPTraHU3aIUH:

1. obopynoBanueM, cpeicTBaMu OOy4YeHMsS W BOCIUTAHMS JUIsl M3y4eHUs (B TOM dHCIe
IKCTIEPUMEHTAIBHOTO) MPEAMETOB, KYPCOB, TUCIHIUINH (MOYJeH) eCTeCTBCHHOHAYYHOM
HANpaBICHHOCTH IMPH pEalTHU3allid OCHOBHBIX O0IE00Pa30BaTEIbHBIX MPOTPAMM H
JIOTIOJIHUTEIBHBIX 00I111e00pa30BaTeNIbHBIX NpPOrpaMM, B TOM 4YHCIE Ul PaCIIUPEHUs
coniepkanus yuyeOHoro npenmeta «Pusukay;

2. 000pyZOBaHMEM, CpEICTBAMHM OOYYEHHS M BOCHHUTAHUS Ul pead3alud HpOrpaMm
JIOTOJTHUTEILHOTO 00pa30BaHUs €CTECTBCHHOHAYYHOW HAIIPABICHHOCTEH;

3. KOMITBIOTEPHBIM U MHBIM 000PYIOBaHHEM.

[IpopunbHelii  KOMIUIEKT 00OpymoBaHus oOecneuuBaeT 3(QeKTHBHOE ITOCTHKEHUE
00pa30BaTENbHBIX PE3yAbTaTOB OOYYAIOMIMMUCS MO MporpaMmaM €CTECTBEHHOHAYYHOMH
HaNpaBJIEHHOCTH, BO3MOXKHOCTh YIITYOJIEHHOTO M3y4YEeHHUs OTACIbHBIX IPEAMETOB, B TOM YHUCIIE
st (hOPMHUPOBAHMS N300PETATENBCKOr0, KPEaTHBHOTO, KPUTHUECKOTO MBIIIICHUS, Pa3BUTHUS
(GYHKIIMOHATBHON TPAaMOTHOCTH y OOYYarOIIUXCs, B TOM YHCIIE ECTECTBEHHOHAyYHOHW U
MaTEMaTHYECKOH.



OKCIEpUMEHT SIBJISIETCS MCTOYHUKOM 3HAHUN U KPUTEPUEM MX HCTUHHOCTU B HayKe.
Konnenmus coBpeMeHHOro 0Opa30BaHMs MOAPA3yMEBAET, YTO B Y4EOHOM SKCIIEPUMEHTE
BEIYILIyI0 pOJb JIOJDKEH 3aHSATh CAMOCTOSITENIBHBIA HCCIIEOBATENIbCKUNA yUYEHUUECKHI
skcriepuMeHT. COBpeMEHHbIE SKCIEPUMEHTANIbHBIE HCCIIEIOBAaHUS MO (PU3UKE YK€ TPYIHO
MPE/ICTaBUTh 0€3 MCIOJIb30BaHUS HE TOJBKO aHAJIOTOBBIX, HO U HHU(POBBIX U3MEPUTEIHHBIX
npudopoB. B @enepanbHOM TocyaapcTBeHHOM oOpa3oBaTebHOM cTaHAapte (panee — OI'OC)
MPOMUCAHO, YTO OJJHUM M3 YHUBEPCAIbHBIX YUeOHBIX

neiictBuit (manee — YY/I), mpuoOperaeMbIX y4amuMHCs, IODKHO CTaThb YMEHHE
«TIPOBEICHHUS OTBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM, MPSIMBIX U KOCBEHHBIX
U3MEPEHUH ¢ NCTI0Ib30BAHUEM AHAIOTOBBIX U IIM(PPOBBIX U3MEPUTEIIBHBIX TPHOOPOBY.

Y4eOHBI 9KCIEPUMEHT 110 (PU3HKE, TPOBOJIMMEBIN Ha TPAIUIIMOHHOM 000pyaoBaHuu (0e3
MPUMEHEHHUs [UPPOBBIX TabOpaTopHii), HE MOKET B MOJTHOW Mepe 00eCTIeuuTh pPelIeHIE BCeX
o0pa3oBaTeNbHBIX 33Ja4 B COBpPEeMEHHOH mikosie. CIoXUBIIAsiCA CUTyalusi oOyclOBJICHA
CYILECTBOBAHHUEM psifia Mpooem:

*  TPaAWIMOHHOE IIKOJIBbHOE OOOpPYIOBaHHME U3-3a OTPAHUYCHUS TEXHHUUYECKUX
BO3MOXKHOCTEH HE MO3BOJIAET IPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIICIOBAHMS;

*  JUIMTENBbHOCTH MpOBeIEHUsl (PU3MUECKUX HCCIEAOBAaHUN HE BCErJla COIJIacyeTcs C
JUTUTEILHOCTBIO YU€OHBIX 3aHATHUM;

*  BO3MOXHOCTH TPOBEJCHUS MHOTUX (PU3UUYCCKUX HCCIICIOBAHUN OTPaHUIHBACTCS
TpeOOBaHUSIMU TEXHUKH O€30MacHOCTH U .

[Mudposas nmabopaTopusi KapJUHAIBHBIM 00pa30M M3MEHSET METOJUKY U COJAepKaHHe
SKCIIEPUMEHTAIILHON JESITeNTbHOCTH M TOMOTAaeT PEIIUTh BBIIICNIEPEUNCICHHBIE MPOOIEMBI.
[[upokuii ciekTp MUPPOBHIX JATYUKOB MO3BOJSET YYAIIUMCS 3HAKOMUTHCS C MapamMeTpamu
(U3UYECKOTO IKCIIEPUMEHTA HE TOJILKO Ha KAYECTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypoBHE. C
MOMOIIbI0 U(POBON TAOOPATOPUH MOKHO MPOBOAMTH JIUTEIBHBIN IKCIEPUMEHT NaKe B
OTCYTCTBHH 3KcTiepuMeHTaTopa. [Ipu 3ToM u3mepsieMble JaHHbBIE U Pe3yNIbTaThl KX 00padOTKH
0TOOpakaroTCsl HEMOCPEICTBEHHO Ha HKPaHe KOMITbIOTEpa.

B npouecce GpopmupoBaHus S3KCIIEpUMEHTAIbHBIX YMEHUH N0 GU3UKE YUalLHiics yuuTcs
HPEJCTABIATh HH(POPMALMIO 00 UCCIIEIOBAHUN B YETBHIPEX BUIAX:

* B BepOaJIbHOM: OMNHUCHIBATH DJKCHEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb
JKCMIEPUMEHTa, (UKCUPOBaTh BHHMMAaHHE Ha U3MEpSEMBbIX (PU3NYECKUX BEITHYHMHAX,
TEPMHUHOJIOTHH;

* B TaOJWUYHOM: 3aIOJHATH TAOJUWIBI JTAHHBIX, JICXKAIIUX B OCHOBE IOCTPOCHHS
rpa¢ukoB (IpU 3TOM y y4YalluxXcs BO3HHKAET MEPBUYHOE NPEICTaBIEHHE O MaciTabax
BEJINYUH);

* B rpapuUecKOM: CTPOUTH rPaUKHU MO TAOIUYHBIM JTaHHBIM, YTO MO3BOJISET MEPEHTH
K BBIIBIDKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXIy (HU3HMUECKUMU BETUYMHAMHU (IIPU
ATOM YYHTEJh IOKA3bIBACT MPEUMYIIECTBO B BH3YAIM3AallMH 3aBUCUMOCTEH MEXTy BEJIH-
YUHAMH, HATJISTHOCTh U MHOTOMEPHOCTB);

* B aHaIUTUYeCKOM (B BUJE MaTEeMAaTHUYECKUX  ypaBHEHWi): TMPUBOAHTH
MaTeMaTHYeCKOe OMHUCAaHNE B3aUMOCBS3H (PU3NUYECKUX BETUYHH, MaTEMaTHUECKOe 0000IIeHIEe
MOJTy4YEHHBIX PE3yIbTaTOB.

[lepexon K KaxIoMmy OdTaly HpeACTaBiICHHs HHQOpPMAIMM 3aHUMAET JOCTaTOYHO
00JIBIIION MPOMEXKYTOK BpeMeHH. be3ycinoBHo, B 7—9 kjaccax 3TOT mpoliecc HEOOXOAUM, HO B
CTapIIuX Kjaccax 3TO BpeMs MOKHO ObLIO OBl OTBECTH Ha pelieHue Oosiee BaXHBIX 3a1ad. B
3TOM TIaHe HHU(POBBIE TaOOPATOPUH MO3BOJSIOT CYIIECTBEHHO SKOHOMHTH BpEMs, KOTOPOE
MO>KHO MIOTPATUTh Ha (POPMHUPOBAHHE HCCIIEIOBATEILCKUX YMEHUN YUalTUXCS, BHIPAKAIOIIUXCSI
B CIEAYIOIINX JACUCTBUSAX:

*  ompeaeseHue NpooIeMbl;

*  TIOCTaHOBKAa MCCIIEOBATEILCKOW 3aauu;
*  IUIAHUPOBAHHE PCUICHUS 3a]auH;

*  IOCTPOEHME MOJEIIEH;



*  BBIIBW)KCHHUE TUIIOTE3;

*  JKCIEpUMEHTAJbHAS MPOBEPKA TUIOTE3;

*  aHaAIW3 JaHHBIX YKCIIEPUMEHTOB WJIM HAOJIIOICHHIA,
*  ($opMyIHMpOBAaHKE BHIBOJIOB.

[locnegnue roOABI y ydammuxcs HaOMrofaeTcs HU3Kas MOTHBAIMS —M3y4YCHUS
€CTEeCTBCHHOHAYYHBIX JUCIUIUIMH M, KaK CIEJCTBUE, TMaJeHHe KadecTBa 0oOpa3oBaHMS.
[ludpoBoe yueObHOE 00OPYHOBaHHE IMO3BOJISIET YJAITUMCS O3HAKOMHTHCS C COBPEMEHHBIMHU
METOJaMH WCCJICIOBAHMS, TPUMEHSIEMBIMU B HayKe, a YUUTETI0 — MPUMEHSTh Ha MPaKTUKE
COBpPEMEHHBIE MEeJarorudeckue TexHoioruu. [1oaToMy riaaBHOM COCTaBIAIONICH KOMILJIEKTa
«Toukoli poctay ABIAOTCS HU(POBBIE TAOOPATOPUH.

[Ipennaraemas mporpamMma peaiau3yercsi ¢ MOMOLIbI0 YyueOHO-METOIUYECKUX KOMIUIEKTOB
(YMK).

YMK mi1 kax0ro Kj1acca BKIIOYAET: y4eOHUK, 3aJaYHUK, METOIMYECKUE MaTEpUaIbl JIJIs
YUUTENs], CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE PAOOTHI.

[Inanupyrotest cnenyromue ¢GopMbl OpraHu3alMd yuyeOHOro mporiecca: (pOHTaJIbHBIE;
KOJUIEKTHUBHBIE; TPYIIIOBBIE; paboTa B Mape; MHAUBHIyaJIbHBIE.

B mpenogaBanuu mpeamera OyIyT MCIOJIB30BATHCS CIECAYIOMINE TEXHOJIOTUU M METOJIBI:
JUYHOCTHO-OPHUEHTUPOBAHHOE O0OydeHue; mpodieMHoe o0ydeHue;, audQepeHInpOBaHHOE
oOydeHue; TeXHOJIOTMH OOyueHHUs Ha OCHOBE pEIICHHs 3a/lady; METOJAbl HHIWBUIYaTbHOTO
00yJeHwus.

OcoOeHHOe 3HayeHHWEe B MpenofaBaHUU (UMK HMEeT IIKOJbHBIN (pu3ndeckuit
OKCIEPUMEHT, B KOTODPBI BXOISAT JEMOHCTPAIIMOHHBIA IKCIEPUMEHT W CaMOCTOSITEIIbHBIC
nabopaTtopHbie padOThI YUAITHXCS.

Henbio n3yyenusi GU3UKU B OCHOBHOI LIKOJIe SIBJISIETCS:
1) B HanpaBJIeHHH JIHYHOCTHOIO PA3BUTHS

- BOCIIMTAaHHUEC IT'OTOBHOCTH o6yqafoumxc51 K CaMOpPa3BUTUIO U CaMOO6pa3OBaHI/IIO Ha OCHOBC
MOTHBAIIUHU K O6y‘lCHI/IIO 1 IIO3HAHUIO,

-popMupoBaHuE IIEHHOCTH 370pOBOrO U 0Oe30macHOro o0pas3a JKU3HU, TMPaBUI
WHANBUIYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOr0 MOBEJIEHUS B YPE3BBIYANHBIX CUTYAIUSX,
YIPOXKAIOUINX KU3HU U 3JI0POBBIO JIIOJIEH, MPaBUJI MOBEJCHUS HAa TPAHCIIOPTE U Ha IOPOTax.

-BOCIIMTaHUE YOCKJIEHHOCTH B BO3MOXXHOCTH TIO3HATh MPHUPONIY, HEOOXOJAMMOCTH
pPa3yMHOT'O MCIIOJIb30BaHUS JTOCTHKCHUH HAYKH M TEXHOJOTHH JUTS TAITBHEHUIIETO Pa3BUTHS
YeJI0BEYECKOr0 OOIIECTBA;

-pa3BUTHE YBa)XXEHUS K TBOPILIAM HAyKU M TEXHUKH; OTHOILIEHUS K (PU3HKE KaK K DJIIEMEHTY
00111eYesIOBeYeCKOM KyIbTYpHI;

2) B METANIP€AMETHOM HAaINpaBJICHUHN

OCBOCHHE 3HAHUN O MEXaHMYECKUX, TEIUIOBBIX, SJECKTPOMArHUTHBIX W KBAaHTOBBIX
SABJICHUSX; BEJIMYMHAX, XAPAKTEPHU3YIOIIMX OTH SBJICHHUSA;, 3aKOHAX, KOTOPbIM OHHU
MOMUYUHSIOTCS; METOJaX HAYYHOTO TO3HAHHS MPUPOABI B (DOPMHPOBAHMS HA 3TOM OCHOBE
IpecTaBICHUN 0 GU3NYECKON KapTUHE MUPA;

OBJIAICHUC YMCHUAMH IIPOBOAUTH Ha6J'IIOI[eHI/I$I IMPUPOIHBIX HBHCHHﬁ, OIIUChIBATh H



000011aTh pe3yIbTaThl HAOIIOIEHUH, UCTIONB30BATh MPOCThIE U3MEPUTEIbHBIC TPHUOOPHI AJIs
U3Yy4eHHUs PU3NYECKUX SIBICHUMN; IPEACTABIATH PE3yAbTaThl HAOIIOACHHUIM WM U3MEPEHU B

BUJIC Ta6J'II/IH, Fpa(be/IKOB W BBIIBIIITH Ha JTOM OCHOBE OMIIMPHUYCCKUEC 3aBHUCHUMOCTH;

MNPUMCHATH IMOJYYCHHBIC 3HAHUA JJIA 0OBSICHEHUS pa3HOO6pa3HBIX MMPUPOIHBIX SIBIICHUHN U
mponeccoB, MPUHIUIIOB I[CﬁCTBPIﬂ BaKHEHUIINX TEXHUYECKUX YCTpOfICTB, AJId pCHICHUS (I)I/I-
3UYCCKUX 3a1a4,

Pa3BUTHUC MO3HABATCIIbHBIX HHTCPECOB, HHTCIICKTYAJIbHBIX U TBOPYCCKUX CIOCOOHOCTEN

B IIpoLeCCC pCIICHUSA (1)I/I?>I/I‘ICCKI/IX 3aaa4 U BBITTOJIHCHUA SKCIICPUMCHTAJIbHBIX I/ICC.]'IGJIOBaHI/II\/II;

CHOCOOHOCTH K CaMOCTOSITEIbHOMY TPUOOPETEHUIO HOBBIX 3HaHWUU 1O (u3uKe B

COOTBECTCTBHHU C )KM3HCHHBIMU HOTp€6HOCT$IMI/I 1 UHTCpCCaMU;

- HCIHOJIb30BATb KOMIIBKIOTCPHBIC TCXHOJIOTUH [JIA PCHIICHUA I/IH(l)OpMaI_II/IOHHBIX u

KOMMYHUKAIIMOHHBIX Y4eOHBIX 3a/lad, B TOM 4YHCJIE: BBIYHCICHHE, HAMUCaHUE IHCEM,
COYMHEHMH, TOKIA0B, peepaToB, Co3aHNe MPE3CHTAIIUN U JIP.;

Ilnanupyembie pe3yjbTaThl 0CBOEHHS Y4eOHOI0 npeaMera « Du3uKay».

JInuHocTHBIME pe3yiabTaTamu 00ydeHus (usmke B 7-9 Kiaccax siBISIOTCS:

Pa3BUTHUC MMO3HABATCIIbHBIX MHTCPCCOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTeﬁ
yUalmxcs;

yOEKIACHHOCTh B BO3MOXKHOCTH TO3HAHHS TPUPOABI, B HEOOXOAMMOCTH Pa3yMHOTO
HUCIIOJIB30BAHUA ,Z[OCTI/I)KGHI/II\/'I HayKu H TEXHOJIOTUH JUJISL )IaJ'H)HeI\/IIHIeFO pa3BUTUA
YeJIOBEUECKOTO OOIIECTBA, YBAKCHHE K TBOPIIAM HAYKH M TEXHHUKH, OTHOIICHUE K (DH3HKe
KaK JJIEMEHTY O0IIeUeI0BEYECKON KYIbTYPHI;

CaMOCTOSTEIIEHOCTh B IPHOOPETCHUN HOBBIX 3HAHHN U MPAKTHUECKUX YMEHUIA,
TOTOBHOCTbH K BBI60py JKU3HCHHOI'O ITYTU B COOTBETCTBUU C COGCTBGHHBIMI/I HHTCpCCaMU U
BO3MOXKHOCTSIMU;

MOTHBAIMSI 00pa30BaTEIbHON JESATENHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTHUPOBAHHOTO MTOIX0/1a;

dbopMUpOBaHUE [IEHHOCTHBIX OTHOIICHUN JPYT K IPYTy, YUUTENI0, aBTOPaM OTKPBITUH U
n300peTeHUH, pe3ynbTaTaM OO yJICHHS.

MeranpeameTHbIMH pe3yabTaTamu 00yueHUs pu3mke B 7-9 Kilaccax sSBISIOTCA:

OBJIaJICHUE HABBIKAMHU CaMOCTOSITEJILHOTO MPUOOPETEHHs] HOBBIX 3HAHUM, OpraHU3aluu
y4eOHOU JEeSATSIBHOCTH, MOCTAHOBKH IICJICH, IJIaHUPOBAHUS, CAMOKOHTPOJISI M OIICHKH
PE3yIbTAaTOB CBOEH JIEATEIHHOCTH, YMEHUSMU MIPEIBUIETH BO3MOXKHBIE Pe3yabTaThl CBOMX
JICHICTBHIL,

IIOHUMAaHUC paSJII/I‘-II/Iﬁ MCKAY UCXOAHBIMU Q)aKTaMI/I U runore3aMu Ajid ux O6I>HCHCHI/DI,
TEOPETUUYECKUMH MOJIEISIMH M peajbHbIMU OOBEKTaMU, OBJAJIEHHUE YHHUBEPCATbHBIMU
y4eOHbIMU JEHCTBHSIMM HAa TpUMEpax TUIIOTE3 IS OOBSCHEHMS HM3BECTHBIX (DAKTOB U
AKCIIEPUMEHTANILHOM TPOBEPKHU BBIIBUTAEMBIX THIOTE3, pa3pabOTKU TEOPETHUECKHX
MO/IEJIEN MPOLIECCOB WM SIBJICHHI;

(dbopMHupoBaHHE YMEHUH BOCHPUHUMATH, TepepadbaThiBaTh U NMPEABbIBIATh HH()OPMAIUIO B
CJIOBECHOM, 0OO0pa3HO#, CUMBOJIMYECKON ¢opMax, aHaIU3UpOBaTh U IepepadbaThiBaTh
MOJIYYCHHYIO I/IH(i)OpMaI_[I/IIO B COOTBCTCTBHU C IIOCTAaBJICHHBIMH 3aJadaMH, BBIACIATH
OCHOBHOE COJIep)KaHHE MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MOCTaBJICHHbBIE
BOIIPOCHI U U3J1arath €ro;

NpUOOpEeTEeHUE OMbITA CAMOCTOATEIHHOTO TIOMCKA, aHaliW3a U OoTOOpa HH(pOpMAIUH C
HCIIOJIb30BAHHUEM PA3JIMYHBIX MCTOYHHMKOB W HOBBIX I/IHC];)OpMaIII/IOHHBIX TEXHOJIOTUH JJISA
pelIeHns Mo3HaBaTeIbHbBIX 3a/1a4;



pa3BUTHE MOHOJOTHYECKOW W AMAJOTMYECKOW Peud, YMEHHsS BBIPAaXaTh CBOM MBICIH U
CHOCOOHOCTH BBICTYIINBATh COOECEHNKA, TIOHUMATh €r0 TOYKY 3pEHHUs, IPU3HABATh PaBO
APYroro 4eroBeKa Ha MHOE MHEHHE,

OCBOCHHE NMPUEMOB JICHCTBHI B HECTAaHIAPTHBIX CUTYAIHUSAX, OBJIAJCHUE SBPUCTHYCCKUMHU
METOJIaMH peLeHHs TPodIem;

(dbopmupoBaHHe YMEHHH pabOTaTh B TPYNIE C BBIMOJIHEHHUEM PA3JIMYHBIX COIMAIBHBIX
poJieii, IpeACTaBIsATh U OTCTauBaTh CBOM B3TJISABI U YOSIKICHUS, BECTH JUCKYCCHIO.

PeryastuBubie YV /|

OOyuarouuiicss HOIYYUT BO3MOXKHOCTD U1 (YOPMUPOBAHUS CIAETYIOUINX PerylIaTuBHbBIX Y'Y /1.

1.

YMeHne caMOCTOsITENTbHO ONPEACIATh e 00yueH s, CTABUTh U (JOPMYIMPOBATH HOBBIE
3aa4M B yu€0e M MO3HABATENIBHOM NIEATEIbHOCTH, Pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOCH
I0- 3HABATEJILHOU NEIATCIILHOCTH.

OO0yJaronuiicss CMOXET:

aHAJM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBATh Oyaylre 00pa3oBaTeIbHbIE PE3yIbTAThI;
UICHTU(DUIIMPOBATH COOCTBEHHBIEC MPOOJIEMBI M OTIPEEIATh TJIABHYIO TPoOIeMy;
BBIJIBUTATh BEPCHUU pelieHus MpoOiemMbl, (OpMyIUpPOBaTh TUIOTE3bI, MPEABOCXUINATH
KOHEUHBII pe3ylbTar;

CTaBHUTh IIENIb JCSITEIHLHOCTH HAa OCHOBE OIPENEIEHHOW MPOOJIEeMBbl M CYIIECTBYIOIINX
BO3MOKHOCTEH;

¢opmynupoBaTh y4eOHBIE 3aJaud Kak INAard JOCTIDKEHHUsSl TIOCTAaBJICHHOM LeH
NeSITENbHOCTH;

00OCHOBBIBATh LIEJIEBbIE OPUEHTUPHI M MIPHOPUTETHI CCHUIKAMU HA IIEHHOCTH, YKa3bIBasi U
000CHOBBIBas JIOTMUECKYIO TIOCTIEA0BATEIbHOCTD IIArOB.

YMeHue CcaMOCTOSTENbHO IJIAHUPOBAaTh MYTH JOCTH)KEHUS LieJlei, B TOM 4YHCIe
aNbTepHATUBHbIE, OCO3HAHHO BBIOMpaTh Haubosnee 3(P(PEeKTUBHBIE CIOCOOBI PELICHUS
yueOHBIX U MTO3HABATENbHBIX 3a/1a4.

OO0 yuaromuiicst CMOXKET:

ompeaensaTs HeoOxoaumoe(bie) AeiicTBHEe(s1) B COOTBETCTBUH C YUeOHOMW U MO3HABATEIILHOM
3a/1a4aMH U COCTABJISITh AJITOPUTM €T0(MX) BBITIOJHCHHUS

00OCHOBBIBATh W OCYHIECTBIATH BbIOOp Hamboiee 3(P(GEKTUBHBIX CHOCOOOB PEIICHHS
y4eOHBIX U MTO3HABATEIBHBIX 33/1a4;

OTpEeNeNsATh/HAaX0IUTh, B TOM WYHCIE€ W3 TMPEIJOKCHHBIX BAapHAHTOB, YCJIOBHS IS
BBITIOJTHEHHSI Y4eOHOM 1 TO3HABATEIBHOM 3a/1a4;

BBICTpAMBaTh >KU3HCHHBIC IUIaHBI Ha KpaTKOCpPOYHOE Oyaymiee (3asBisITh IIEICBBIC
OpUEHTHUPBI, CTaBUTh aJCKBATHBbIE MM 3aJaud W Mpejjaratb JCHCTBUSA, YyKa3biBas WU
000CHOBBIBAs JIOTUYECKYIO MTOCJIEIOBATEILHOCTH IIaroB);

BBIOMpATh U3 MPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIBHO UCKATh CPEACTBA/PECYpPCHI s
pelieHus 3a/1a4n/JOCTHKEHHUS 1IeJIH;

COCTaBIISITH IUJIAH PEICHHSI TPOOIeMBI (BBITIOTHEHHSI IPOEKTA, TPOBEJACHUS UCCIIeIOBaHUS ),
OTIPEACIIATh MOTCHIMANBHBIC 3aTPYIHCHUS TPU PEIICHHH Y4eOHOW M TO3HABATEIBHOMN
3a7a4M ¥ HAaXOJIUTh CPEACTBA JIJIsl UX YCTPAHEHUS;

OIKCHIBaTh CBOM OIBIT, OPOPMIISISL €0 JUTsl epeAadu APYruM JOISIM B BUAEC TEXHOJOTUU
peLIEeHHS TPAKTUYECKHUX 3a7a4 ONPEICIEHHOTO KIIacca;

TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIBHYIO 00pPa30BaTENbHYIO TPAEKTOPHUIO.
YMeHue COOTHOCUTh CBOM JEWUCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMH, OCYILIECTBISATH
KOHTPOJIb CBOGH JEATEIILHOCTH B MPOIIECCE JOCTHKECHISI Pe3ylIbTaTa, OMPeIesiTh CIIOCOObI
JNEHUCTBUI B paMKax MPEIJIOKCHHBIX YCIOBUH W TpeOOBaHUH, KOPPEKTUPOBATH CBOU
JIEVCTBUS B COOTBETCTBUU C U3MEHSIIOLLCHCS CUTYAI[UEH.

OO0yyaromuiicss CMOXeT:



* OIpefenarTb COBMECTHO C II€aroroM MW CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
PE3yNbTAaTOB U KPUTEPUU OIIEHKU CBOEH yueOHOU AeSITENbHOCTH;

* CHCTEMaTH3UpOBaTh (B TOM YHCJE BBHIOMpATh MPUOPUTETHBIC) KPUTEPUH IUIAHUPYEMBIX
PE3yAbTAaTOB U OLICHKH CBOEH JESITeNIbHOCTH;

° 0T6I/IpaTL HHCTPYMCHTBI  IJIA OLCHHUBAHUA cBOEcH ACATCIIbHOCTH, OCYIICCTBJIATDH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B PaMKaXx MPEAI0KEHHBIX YCIOBHI U TpeOOBaHMIA;

* OIIEHUBATh CBOIO JEATEIBHOCTh, APTyMEHTUPYS MPUYHHBI JOCTHKECHHS] WJIH OTCYTCTBUA
TUTAHUPYEMOTO pe3ybTaTa;

* HAaXOJHUTh JIOCTATOYHBIC CPEACTBA Ui BBIMOJIHEHUS Y4EOHBIX ACHCTBHUI B U3MEHSIOIIEHCS
CUTYAIlUH W/WIY TIPU OTCYTCTBHH ILUIAHUPYEMOTO PE3YJIbTaTa;

* pabotas Mo cBOeMy IUIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYIO JESATEIbHOCTh Ha OCHOBE
aHaJIn3a MU3SMCHCHUM CUTyallUWn [Jid TIOJYYCHUS 3aIllJTaHUPOBAHHBIX XaPaKTCPUCTHUK
MPOJIYKTa/pe3yibTaTa;

* YCTaHABIMBATh CBA3b MEXIy [IOJYYCHHBIMH XapaKTEpPUCTUKAMH TPOAYKTa W
XapaKTCPUCTHKAMH IIpoHecCa ACATCIBHOCTU W 110 3aBCPUICHUUN ACATCIBHOCTH MpCajiaratb
U3MEHE- HHME XapaKTePUCTHK Mpolecca Mg MONyYeHUs YIYYIIEHHBIX XapaKTePHUCTHUK
MPOJIYKTA;

* CBepATb CBOM JCHCTBUS C LENbI0 U TpU HEOOXOJUMOCTH HCHPABIATh OIIMOKU
CaMOCTOSITEIILHO.

4., YMeHHE OIICHMBATh TMPABWIBHOCTh BBIMOJHEHUSI Y4YeOHOW 3amayd, COOCTBEHHBIC
BO3MOKHOCTH €€ PEILICHHUS.

OO0 yuaromuiicst CMOXKET:

*  OMNpeNeNsATh KPUTEPHUH MPABHIBHOCTH (KOPPEKTHOCTH) BHITIOJIHEHHS YIEOHOM 3a1a4H;

*  aHAJIM3MPOBATh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOUIETO MHCTPYMEHTAPUS IS
BBITNIOJIHEHUSI y4eOHOM 3a/1au;

*  cBOOOJIHO TMOJIb30BATHCS BHIPAOOTAaHHBIMU KPUTEPHUSIMU OIICHKU U CAMOOIICHKH, UCXOS U3
LIEJTU ¥ UMEIOIIUXCS CPENICTB, pa3iuyasi pe3yabTaT U CIIOCOObI IeHCTBUIA;

* OIEHUBATh MPOAYKT CBOCH MAESATENbHOCTH MO 3aJaHHBIM W/WIH CaMOCTOSATEIHHO
OIpeeIEHHBIM KPUTEPUSAM B COOTBETCTBUU C LIEJIBIO JESTEIBHOCTH;

* O00OCHOBBIBATH JOCTHKUMOCTH LI€JM BBIOPAaHHBIM CIHOCOOOM Ha OCHOBE OLIEHKH CBOHUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

* (ukcupoBaTh U AHATU3UPOBATH JMHAMUKY COOCTBEHHBIX 00PAa30BaTEIbHBIX PE3YIbTATOB.

5. Brnanenue ocHOBaMHM CaMOKOHTPOJIS, CAMOOIICHKH, IPUHSATHUS PEIICHUI U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B y4eOHOI U MMO3HABATEIHHOMN €SI TENTFHOCTH.

OO0 yuaromuiicst CMOXKET:

* HaOMI0aTh U AHAM3UPOBATH COOCTBEHHYIO YUEOHYIO M TIO3HABATEILHYIO NEATEIBHOCTh U
JESITeTLHOCTD JPYTUX 00y4aroIInuXcs B IPOIecce B3aUMOITPOBEPKH;

* COOTHOCHTH pealibHbIe U IUIAHUPYEMbIC PE3yNbTaThl MHAMBHAYAIBHON 00pa3oBaTeIbHOU
ACATCIIBHOCTH U ACJIaTh BBIBOABI,

* TPUHUMATH PEIICHUE B YICOHOH CUTyalluu ¥ HECTH 32 HETO OTBETCTBEHHOCTH;

*  CaMOCTOSITENLHO ONPENENATh IPUYUHBI CBOCTO yCIieXa MM HEeyCIleXa U HaXOIUTh CIIOCOOBI
BBIXO/Ia U3 CUTYallUU HEYCIIeXa;

* PETPOCHEKTUBHO ONpPENENsATh, Kakue JEHCTBHUS TIO0 peHIeHUI0 Y4eOHOW 3ajaud WId
nmapaMmeTpsl 3TUX ACHCTBHI NPUBENH K MOIYYEHHUIO HMEIOIIETOCs MPOAYKTa Y4eOHOM
JeSITEIBHOCTH,

* JICMOHCTPHPOBATh  MPHEMBI  PETYSIIMH  TICUXO()U3UOIOTUICCKUX/IMOIIMOHALHBIX
COCTOSHUH N7l JTOCTHKEHUS H(PQeKTa yCINOKOeHUs (YCTpaHEHHsS HMOIMOHAIBHOM
HanpspDKEHHOCTH), A dexrta BoccTaHOBICHHS (OCTaOMEHUS TMPOSIBICHUN YTOMIICHHS),
a¢dexTa akTUBH3AIUH (TTOBBIIICHUS IICUXO(PU3UOIOTUYECKON PEAKTUBHOCTH).



ITo3naBareabnbie YY /[

OO0yyaromuiics MoOJIy4uT BO3MOKHOCTb JJ1s1 POPMUPOBAHUS CIEIYIOIIUX MO3HaBaTeNbHbIX Y Y /.

1.

YMeHue ompenensaT MOHATHS, cO34aBaTh O0O0O0OIIEHUs, yCTaHABIMBATh AaHAJIOTHH,
KJIaccu(pUUUpoOBaTh, CaMOCTOSITEIBHO BBIOMPAaTh OCHOBAaHMA M KPUTEPHUH  JUIA
KIaccu(UKAlUY, yCTAaHABIMBATh MPUYHMHHO-CIEICTBEHHBIC CBSI3U, CTPOHUTH JIOTHYECKOE
paccyx/IeHue, yMO3aKiIlo4YeHHe (MHIYKTHUBHOE, NEAYKTUBHOE, MO aHaJIOTUH) U JeNaThb
BBIBO/JIBI.

OO0 yyaromMiicst CMOXKET:

2.

no0MpaTh CIIOBA, COMOTYMHEHHBIE KIIOYEBOMY CJIOBY, OINPENEISIOMINE €ro MPU3HAKH U
CBOMWCTBA;

BBICTPAMBATh JIOTMUECKYIO LENOYKY, COCTOSIIYIO U3 KIFOUEBOr0 CJIOBA U CONOJYUHEHHBIX
€My CJIOB;

BBIJICJIATH OOIINI MPU3HAK JBYX WM HECKOJIBKUX MPEAMETOB WU SIBICHUH U OOBACHATH UX
CXOJICTBO;

00BEIMHATD MIPEAMETHI U SIBJICHUS B TPYIIIBI MO ONPEACIEHHBIM IPU3HAKAM, CPAaBHUBATD,
KjaccuuuupoBaTh U 000011aTh (PAKTHI U SBICHUS;

BBIJICJISITD SIBJICHUE U3 OOILETO psiaa APYrux sSBICHUMN;

OTIpeNeNATh 00CTOATENbCTBA, KOTOPHIE MPEIIIECTBOBAIN BO3HHUKHOBEHHUIO CBSI3U MEXITY
SBJICHUSIMU, U3 ITUX OOCTOSATENILCTB BBIJEIIATH ONPEENSIOIINE, CTIOCOOHBIE ObITh NPUYMHON
JAHHOTO SIBJICHUSL, BBIABIIATH IPUUUHBI U CIEJICTBHS SABJICHUIA;

CTPOUTH PACCYXJIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUAM U OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOWTH PACCY)KICHHWE HA OCHOBE CPaBHEHUS MPEIMETOB W SBJICHHMU, BBIIEISIS MPH STOM
o0111e NpU3HaKHY;

M3JIaraTh MOJy4YeHHYIO HH()OPMAIHIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peIIacMoi 3a/1a4H;
CaMOCTOSITENIFHO yKa3bIBaTh HAa MH(OPMAIMIO, HY)KIAIOIIYIOCS B IPOBEpPKE, MpeaaraTh u
IPUMEHSATH CIIOCOO MTPOBEPKH JOCTOBEPHOCTH MH(POPMALINY;

BepOaM30BaTh SMOIMOHATIFHOE BIICYATIICHHE, OKa3aHHOE HA HETO0 UCTOYHUKOM;
OOBSICHATH SIBJICHUS, IPOLIECCHI, CBSA3H U OTHOIIEHUS, BBISIBIIEMbIE B XOJI€ T03HABATEIbHOM
U HCCIEA0BATEIbCKON JESITENIbHOCTH (IPUBOAUTH OOBSCHEHHE C H3MEHEHHEM (HOPMBbI
MpEeACTABICHUS; OOBICHATh, NETATU3UPYySd WIH 00001as; 0OBACHATh C 3aJJaHHOW TOYKHU
3peHus);

BBISIBIISITh M HA3bIBATh NMPUYHUHBI COOBITHS, SIBJICHHUS, B TOM YHCJIE BO3MOXHBIe/Hanboee
BEPOSITHBIE NPUYMHBI, BO3MOXKHBIE MOCIEICTBUS 3aJaHHOM NPUYUHBI, CaAMOCTOSTEIHLHO
OCYIIECTBIISIS] TPUYUHHO-CIICACTBEHHBIN aHaJIH3;

JieslaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAJIM3a Pa3HbIX TOYEK 3pEHHs, HMOJATBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTAIel WM CaMOCTOSATEFHO OJTYYCHHBIMU JAHHBIMU.
YMeHue co3naBaTh, IPUMEHATh U MPe0OpPa30BbIBATH 3HAKU M CUMBOJIBI, MOJICITU U CXEMBI
JUI peleHys y4eOHBIX U IT03HABATEIbHBIX 3a1a4.

OOyJarommiicss CMOXKET:

0003HaYaTh CUMBOJIOM M 3HAKOM TPEAMET W/WIIH SBJICHUE;

OTIPEIENIATH JIOTHIECKUE CBSI3M MEXy PEAMETaMH H/WJIH SBJICHUSAMH, 0003HAUaTh JaHHBIC
JIOTUYECKUE CBA3U C IOMOIIBIO 3HAKOB B CXEME;

co3/1aBaTh a0CTPAKTHBIN MIIH peasbHBIN 00pa3 mpeaMeTa 1/uiTH SBICHHS,

CTPOUTBH MOJEJIH/CXEMY Ha OCHOBE YCIIOBHH 331a4H W/HMJIH CIIOC00a e€ pelIeHus;

co3laBaTh BepOabHBIC, BEIIECTBEHHBIE M HMH()OPMAIMOHHBIE MOJECNIN C BBIACICHHEM
CYIECTBEHHBIX XapaKTEPUCTHK OOBEKTA Ul ONpENeNIeHHs CIoco0a pelIeHus 3aJadd B



3.

COOTBETCTBUU C CUTYallUEH;

npeoOpa3oBbIBATh MOJIENIN C IIEIBIO BBISBICHUS OOIIUX 3aKOHOB, OMPEICIISIOIINX JaHHYIO
MpEAMETHYIO 001aCTh;

MIEPEBOJIUTH CIOXKHYIO TI0 COCTaBY (MHOTOACTIEKTHYIO) HH(POPMAIIHIO U3 TPahUIecKOro UiTH
(dhopMann30BaHHOTO (CUMBOIILHOTO) MPEICTABICHHS B TEKCTOBOE H HA00OPOT;

CTPOUTH CXEMY, aTOPUTM JEHCTBHS, HCIPABIATh WM BOCCTAHABINBATH HEHU3BECTHBIN
paHee aJropuTM Ha OCHOBE MMEIOLIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY MPHUMEHSETCS
AJITOPUTM;

CTPOHUTH JI0OKA3aTEIILCTBO: MPSAMOE, KOCBEHHOE, OT IIPOTUBHOTO;
aHATM3UPOBATH/PE(DICKCUPOBATh OMBIT Pa3pabOTKH W pealu3aliil Y4eOHOTO IPOCKTa,
UCCIIeIOBaHUS (TEOPETUYECKOT0, IMITMPHIECKOT0) HA OCHOBE MPEIOKEHHON IPOOJIEMHOM
CHUTYaIlUH, TOCTABJICHHOM [IEJIM W/VWJIU 3aIaHHBIX KPUTEPUEB OIICHKH MPOAYKTa/pe3yibTaTa.
CMBICTIOBOE UTEHHUE.

OO0 yuaromuiicst CMOXKET:

HAaXOOUThb B TeKcTe TpeOyemyro uHGOpManui0 (B COOTBETCTBUM C LEISIMU CBOEH
JIeATEIILHOCTH);
OPHUCHTHUPOBAThCA B COACP)KAHMM TEKCTa, IIOHUMATh IIEJOCTHBIH CMBICI TEKCTa,

CTPYKTYPUPOBATH TEKCT;
yCTaHaBJIMBATh B3aUMOCBS3b ONIMCAHHBIX B TEKCTE COOBITUH, BICHHUH, IPOLIECCOB;

PE3IOMUPOBATh TJIABHYIO U0 TEKCTa;

KPUTUYECKH OIICHWBATh COJIEpKaHue U (OopMy TEKCTa.

DOpMHpPOBaHUE M PA3BUTHE HKOJIOIMUYECKOTO MBIIIICHNUS, YMEHHE IPHUMEHATH €ro B
MO3HABATEIbHOM, KOMMYHUKAaTUBHOM, COLIMAIBHOM TMpaKTUKE U MpodeCcCHOHATIBLHON
OpHUEHTALNH.

OOy4Jaromuiicss CMOXET:

5.

OIIpENIeNIATh CBOE OTHOLICHHE K TIPUPOIHOI cpele;

aHAJM3UPOBATh BIIMSHUE OJKOJOTMYECKMX (DAaKTOPOB HA cpeny OOHWTaHUS IKHBBIX
OpPTraHHU3MOB;

MPOBOJIUTH MIPUYMHHBIN U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTUYCCKUX CUTYAIINH;
MIPOTHO3UPOBATH H3MEHEHUS CUTYAIMH IPU CMEHE JICUCTBUS OJTHOTO (haKTOpa Ha JCHCTBUE
apyroro ¢akropa;

PacIpOCTPaHATh SKOJIOTHUECKHUE 3HAHUS U YIaCTBOBAThH B MPAKTUYECKUX JIEaX IO 3aIUTE
OKpY>Kalolleu cpebl;

BBIp@XKaTh CBOE OTHOIICHHE K MPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEH, IPOCKTHHIE
paboTEHI.

Pa3zBuTne MOTHBAaIMK K OBIAJCHUIO KYJIBTYpOW aKTUBHOTO HWCIIOJNIB30BaHUS CIIOBaped u
JPYTUX TIOUCKOBBIX CUCTEM.

OO0 yyaromuiicst CMOXKET:

OTpeAeIIsiTh He0OXO0JUMbIE KITFOUEBbIE TOMCKOBBIE CJIOBA U 3aIPOCHL;

OCYIIECTBISITH B3aUMO/ICHCTBUE C JIEKTPOHHBIMH ITOMCKOBBIMU CUCTEMAaMH, CJIOBAPSMU;
(hopMUPOBATh MHOKECTBEHHYIO BEIOOPKY U3 MMOMCKOBBIX HCTOUHUKOB JIJIs1 O0BEKTUBU3ALINN
pE3yIbTAaTOB IOUCKA;

COOTHOCHUTH MIOJTyYEHHBIE PE3YIbTAThl IOMCKA CO CBOEH NEATEIbHOCTHIO.

KommyHnukaTuBHbie YV /I

1.

YMeHue opraHu3oBBIBATH Y4YEOHOE COTPYIHHMYECTBO M COBMECTHYIO JEATENBHOCTH C
YYUTENIEM M CBEPCTHUKAMH; paboTaTh MHIMBUAYAJIBHO W B TPYIIE: HAXOIUTh oOliee
pelIeHre 1 pa3peiaTb KOHQIUKTH HA OCHOBE COTJIACOBAaHUS MO3UIUN U y4E€Ta UHTEPECOB;
(bopMynHpOBaThH, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHE.

OO0 y4aromuiicst CMOXKET:



OIIpEAEIIATh BO3MOKHBIE POJIM B COBMECTHOM 1€ATEIbHOCTH;

UTpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM IE€ATEIBbHOCTH;

IIPUHUMATh MO3ULHI0 COOECEHNKA, IOHUMas MO3ULMIO JPYroro, pa3jinyarh B €ro peyu:
MHEHHME (TOUKY 3pEeHHs), J10Ka3aTeIbCTBO (ApryMEHThI), (aKThbl; TMIIOTE3bl, AKCHOMBI,
TEOpPHUH;

OTpeNeNATh CBOM JCWCTBUS M JCHCTBHA mNapTHEPA, KOTOpBIE CHOCOOCTBOBAIM WM
MPEMSITCTBOBAIMN NMPOYKTUBHOM KOMMYHUKAIUY;

CTPOUTH MO3UTHBHBIE OTHOIIEHUS B Mpoliecce yueOHOH U O3HABATEIBHOM e TeTbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO TOUYKY 3pEHUS, B JUCKYCCUU YMETh
BBIJIBUI'aTh KOHTPapryMeHTHI, Mepedpa3upoBaTh CBOIO MbICHIb (BJIaJCHHE MEXaHHU3MOM
SKBHUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM TIPU3HABAThH
OIMMMUOOYHOCTh CBOET0 MHEHHS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

npeuiaraTh albTePHATUBHOE pEllIeHUE B KOH(QIUKTHON CUTYyalluy;

BBIJICJISITH OOIIYIO TOUKY 3PEHHUS B IUCKYCCHU;

JIOTOBapUBATHCA O IpaBUiIaxX M BOMpocax JiIsi 00CYK/IEHUSI B COOTBETCTBUU C IIOCTAaBICHHON
nepe rpymnmon 3a1aden;

OpraHM30BBIBATH Yy4YeOHOE B3aMMOJEWCTBUE B Trpymmne (onpeneisTh oouue ey,
pacnpenessTh posy, 10roBapuBaThes APYyT C IPyroM U T. 1.);

yCTpaHATh B paMKax Juajora pas3pelBbl B KOMMYHHUKAallUH, OOYCIIOBJICHHbBIE
HETMIOHUMaHHUEM/HETIPUSTHEM CO CTOPOHBI cOOECEeTHUKA 3a/1a4M, (POPMBI WIIH COJEPKAHUS
Jpaliora.

YMeHue OCO3HAaHHO HCIOJb30BaTh pEYEBBIE CPEJICTBA B COOTBETCTBMM C 3ajadei
KOMMYHHMKAallUM Ul  BBIPAXKEHMS CBOMX UYBCTB, MbICIEHM M NOTpeOHOCTEH uIs
IUTAHUPOBAHMSI U PETYJIALIUN CBOEH IE€SITEIbHOCTH; BIIAJICHUE YCTHOW M MUCbMEHHON peyblo,
MOHOJIOTUYECKON KOHTEKCTHON PEUBIO.

OO0 yuaromuiicst CMOXKET:

3.

OIIpEeAEIIATh 3a]Ja4y KOMMYHUKALIUU U B COOTBETCTBUM C HEN OTOMPATh PEUEBBIE CPE/ICTBA;
OoTOMpaTh W HCMOJb30BaTh PEUYEBBIE CPEJICTBA B MPOLECCE KOMMYHHUKALUU C IPYTUMHU
JIOABMH (MAJIOT B IIape, B MaJIOi rpymnre u T. 1.);

MPEICTaBIATh B YCTHOW WJIM NHCBbMEHHON (opme pa3BEPHYTHIA IIaH COOCTBEHHOM
NEeSATEIIbHOCTH;

co0Ir0AaTh HOPMBI ITyOJIMYHOM pedH, perJjaMeHT B MOHOJIOTE M JUCKYCCUU B COOTBETCTBUU
C KOMMYHUKATUBHOM 3aJa4yei;

BbICKa3bIBaTh U 00OCHOBBIBATh MHEHME (CYX/IEHHUE) U 3alpalliBaTh MHEHHE MapTHEPA B
paMKax JMajora;

IIPUHUMATD PELIEHUE B XO/1€ JUAJIOra U COIVIACOBBIBATH €T0 ¢ COOECETHUKOM;

CO3/1aBaTh IMCBMEHHBIC KIWIIMPOBAHHBIE U OPUTMHAIBHBIE TEKCTHI C HCIIOJIb30BAHUEM
HEOOXOUMBIX PEUYEBBIX CPE/ACTB;

UCIOJIb30BaTh BepOajbHbIE CpeACTBAa (CPEACTBAa JIOTMYECKOM CBS3M) Ul BBIACICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHHS,

UCIOJIb30BaTh HEBepOaJbHbIE CPEACTBA WJIM HAIVIAJHBIE MaTepUabl, MOArOTOBJICHHBIE/
oToOpaHHbIE O] PYKOBOJICTBOM YUUTEIIS;

JIeNIaTh OLICHOYHBIM BBIBOJ O JTOCTHKEHUHU LENH KOMMYHHMKAILMM HEIOCPEICTBEHHO IIOCIIE
3aBepIIEeHUs] KOMMYHHUKAaTHBHOI'O KOHTAKTa M1 0OOCHOBBIBATH €TO0.

dopMHUpOBaHUE U Pa3BUTUE KOMIIETEHTHOCTH B 00JAaCTH MCIOJB30BaHUS MHPOPMAIMOH -
HO-KOMMYHHKAIIMOHHBIX TexHoyiorui (manee — UKT).

OO0 yuaromuiicst CMOXKET:

HEJICHAIIPABJICHHO UCKAaTh U UCIIOJIb30BATh I/IH(I)OpMaI_II/IOHHLIC PECYPCHI, HeO6XOI[I/IMBIe I
PCUICHHA y‘Ie6HBIX H IPAKTUYCCKHUX 3a/1a4, C IOMOIIbIO CPCIACTB I/IKT,



BBEIOMpATh, CTPOUTH U UCITOJIB30BATh aICKBATHYIO HHPOPMAITMOHHYIO MOJICIIb JIJIS IIepeauun
CBOMX MBbICIEH CpelcTBaMH €CTECTBEHHBIX U ()OPMANIbHBIX S3BIKOB B COOTBETCTBUHU C
YCIIOBUSAMH KOMMYHHKAIIUN;

BBIJICTISATh MH)OPMALIMOHHBII acTeKT 3a[auu, ONEPUPOBATh JaHHBIMH, HCIIOIB30BAaTh MO -
JIeNIb PELICHUS 3a0a4l;

HCIIOJIB30BAaTh KOMIIBIOTCPHBIC TEXHOJIOIMA (BKJ'IIO‘-I&?I BBI60p aZICKBATHBIX 3aaayc
MHCTPYMEHTAJBHBIX IMPOTPAMMHO-ANMapaTHbIX CPEICTB W CEPBHCOB) JUIS PEIICHUS
I/IH(i)OpMaIII/IOHHI)IX N KOMMYHHKAIIUOHHBIX yT-I€6HI)IX 3aJa4d, B TOM 4YHUCJC. BBIYUCIICHUC,
HalMCaHue MMCEeM, COUMHEHUH, T0KIa10B, peepaToB, co3panue Npe3eHTaHi 1 Jp.;
MCTIOJIB30BaTh HH)OPMAIHIO C YUYETOM 3TUYECKHUX M IIPABOBBIX HOPM;

co3aaBaTh HH(GOPMAIIMOHHBIE PECYPCHI PA3HOTO TUIIA H U pa3HBIX ayIUTOPHii, cOOM0aaTh
MH(POPMALIMOHHYIO TUTHEHY U MpaBHia HHPOPMALIMOHHONW O€30MaCHOCTH.

IIpeaMeTHBIME pe3yJbTaTaMu 00ydeHHs1 (pu3uke B 7-9 Kiaccax siBIASIIOTCS:

(dbopMUpOBaHHE TPEICTABICHUA O 3aKOHOMEPHOW CBS3M M IO3HABAEMOCTH SIBICHUN
MIPUPOJIbI, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHUSA; O CHCTEMOOOpa3yrolei posi GU3UKU AJs
pa3BUTHA IPYIHMX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOI'HI; HAyYHOIO MHUPOBO33PEHUS
KaK pe3yJbTaTa U3y4eHHUsl OCHOB CTPOEHUS MaTEpPUH U P yHITaMEHTaIbHbBIX 3aKOHOB (DH3HKHY;
3HaHUS O NMPHUPOJIE BAKHEUIINX (U3UUECKUX SBICHUN OKPYKAIOLIETO MUPA U MOHUMaHHUe
CMbICIIa (PU3NIECKUX 3aKOHOB, PACKPBHIBAIOLINX CBSI3b N3YYCHHBIX SIBICHUM;
(dbopMHpOBaHHE NEPBOHAYAIBHBIX MPEACTaBIEHUN O (U3NYECKOH CYIIHOCTU SIBICHUH
IIPUPOIBI (MEXaHUUECKHX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX M KBAaHTOBBIX), BUAAX MaTepUu
(Be1eCcTBO U MOJIe), IBUKEHUH KaK CIIOCO0€e CYIIECTBOBAHUS MAaTEPUH; YCBOEHHE OCHOBHBIX
uaeil MeXaHUKH, AaTOMHO-MOJIEKYJSPHOIO YYEHHMsS O CTPOEHUHU BEUIECTBa, 3JIEMEHTOB
AJIEKTPOAMHAMUKA M KBAaHTOBOW (DU3UKH; OBJAJCHHE TOHATUHHBIM ammapaToM H
CUMBOJIMYECKUM S3BIKOM (PU3HKH;

YMEHHMSI TI0JIb30BaThCSI METO/IaMU HAyYHOT'O UCCIIEJOBAHMS SIBJICHUI MPUPObI, TPOBOJAUTH
HaOJIOACHUS, UIAHUPOBAaTh W BBINOJHATH 3KCIEPUMEHTHI, 00pabaThIBaTh PE3yJbTaTh
W3MEpEHuH, MPEeACTaBIATh pPe3yabTaThl M3MEPEHHUH C IMOMOIIbI0 Tabuul, rpaduKkoB U
¢dopmys, OOHapYXKHMBATh 3aBHCHUMOCTUH MEXIY (PU3MUECKUMHU BEIWYMHAMH, OOBICHATH
IIOJly4YEHHBIE DPE3yJAbTaTbl W JEJaTh BBIBOJBI, OLICHMBATH T'PAHHULBI IOIPEHIHOCTEN
pe3yJIbTaTOB UBMEPEHUN;

YMEHUS IPUMEHSATh TEOPETHUECKUE 3HAHUS O (PU3MKE Ha MPAKTHUKE, pelaTh PU3NUeCcKue
3a/1a4yl Ha IPUMEHEHUE MOJTyYECHHBIX 3HAHUI;

YMEHUS U HaBBIKU IPUMEHSTH TIOJYyYSHHBIE 3HAHUS IS O0BSICHEHUS IPUHILIUIIOB AEHCTBUS
BOXHEHMIINX TEXHUYECKUX YCTPOMCTB, (paOOThl) MAalIMH M MEXaHHU3MOB, CpEICTB
NEepeABIKEHUs] U CBS3M, OBITOBBIX INPUOOPOB, NPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IPOLIECCOB, PEIICHUs MPAKTUYECKUX 3aJay IOBCEJHEBHOM JKU3HHU, OOecreyeHus
0€30MacCHOCTH  CBOEW JKM3HM, pAlMOHAJIBHOTO HPUPOAOINOIL30BAHUA U  OXPaHbI
OKpYXKAIOIIEeH Cpeibl; BIUSIHUS TEXHUUECKUX YCTPOICTB Ha OKPYXKAIOIIYIO CPENLY;
OCO3HaHHE BO3MOKHBIX IPUYMH TEXHOTECHHBIX U SKOJIOTHYECKHX KaTacTpod.

O0CO3HaHHE HEOOXOAMMOCTH MPHUMEHEHHS JOCTH)KEHUH (U3UKU W TEXHOJIOTMHA JUIs
PalMOHAIBLHOTO IPUPOAOIOIB30BAHNUS;

OBJIaJICHHE OCHOBaMHU O€30IaCHOT0 HCIOJIb30BAHUS E€CTECTBEHHBIX M MCKYCCTBEHHBIX
INEKTPUYECKUX U MATHUTHBIX MOJIEH, 3JIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX
Y UCKYCCTBEHHbIX HOHM3UPYIOLIUX U3JTy4eHHH BO N30€KaHue UX BPEAHOT 0 BO3ACHCTBUS Ha
OKPYXKAIOIIYI0 CPEly U OpraHU3M YEJIOBEKA;

(dopMupoBaHHEe YOEXkKIEHUSA B 3aKOHOMEPHOM CBSI3U U IO3HABA€MOCTH SIBJICHUI IPUPOJIBL, B
00BEKTUBHOCTH HAYYHOT'O 3HAHMUS, B BHICOKOM LIEHHOCTH HAyKH B Pa3BUTUU MAaTEPHATIHLHON
U AYXOBHOH KyJbTYpHI JIOJEH;

pa3BUTHE TEOPETUUECKOTO MBIIUICHHUS] HA OCHOBE (JOPMHUPOBAHUS YMEHUHN yCTaHABIUBATh
(dakTel, pa3nIM4aTh NPUYUHBI U CIEICTBHSA, CTPOUTH MOJICIH W BBIIBUTATH THIIOTE3HI,



OTBICKMBaTh M (DOPMYIHPOBATH JIOKA3aTEIbCTBA BBIIBHHYTBHIX THIIOTE3, BBIBOJHUTH W3
IKCIIEPUMEHTANBHBIX (JAaKTOB M TEOPETUUECKUX MOoieNel (U3NIEeCKUE 3aKOHBL;

* pa3BUTHE YMEHUS IUIAHUPOBATH B MOBCEJHEBHOM U3HU CBOU JICMCTBUS C MIPUMEHEHUEM
MOJIYYEHHBIX 3HAHUM 3aKOHOB MEXAHUKH, JIEKTPOANHAMUKH, TEPMOJIMHAMUKY U TETIOBBIX
SIBIICHUU C IIENIBI0 COePeKEHUS 310POBbSI;

* (dopMHUpOBaHKE MTPEACTABICHUI O HEPAIIMOHATHFHOM HCIIOIH30BAaHUH TPUPOTHBIX PECYPCOB
Y DHEPrUH, 3arpsI3HEHUH OKPYXKAIOIIEeW Cpebl KaK CIECTBHE HECOBEPUICHCTBA MAIIMH U
MEXaHU3MOB.

* KOMMYHHUKATHBHBIE YMEHMs: JOKJIAAbIBaTh O pe3yJbTarax CBOETO HCCIEIOBaHUS,
y4acCTBOBATh B JHUCKYCCHUH, KPAaTKO W TOYHO OTBE€YATh HA BOIPOCHI, HCIOJIb30BATH
CIPAaBOYHYIO JIUTEPATYpy U APYrue UCTOUYHUKU HHPOpMAIIUH.

BbInyCKHUK HAYYHTCS:

coOuroIaTh TpaBuiia 0€30MIaCHOCTH U OXPaHbI Tpy/a Mpu paboTe ¢ y4eOHBIM H JIAOOPATOPHBIM
000pyI0BaHHEM;

MIOHUMATh CMBICJI OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (pruznueckoe Teso, pusnyeckoe siBICHUE,
du3nyeckas BeNU4rNHA, €IMHHLIBI H3MEPECHUS;

pacrno3HaBaTh IMPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (U3NYECKUX METOJIOB;
AQHAJIM3UPOBATh OTIEJIbHBIC JTAlbl MPOBEACHUS UCCIECJOBAHUM M MHTEPIPETUPOBATh PE3YIbTaThI
HaOII0/IEHUH U OTIBITOB;

CTaBUTh ONBITHI MO HCCIIEI0BAHUIO (U3NYECKUX SIBJICHUN WM (U3NYECKUX CBOMCTB Tes Oe3
UCTIOJIB30BaHUS TPSIMBIX HM3MEPEHHIA; TMPH 3TOM (HOPMYIHPOBATH MpoOieMy/3a1ady yu4eOHOTO
IKCIIEPUMEHTA; COOMpPATh YCTAHOBKY M3 IPEUIOKEHHOIO0 OO0OpYyIOBaHMs; NPOBOJUTH ONBIT U
(GbopMynHpPOBaTH BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeneHny uccae10BaHus PU3MUECKUX SBICHUIN H3MEPUTENIbHbIE TPHOOPHI
UCTIOJIB3YIOTCS JIMIIh KaK TaTYNKHA U3MEePeHUs (PU3NICCKUX BEIMYMH. 3alHCH MMOKa3aHUH TPSIMBIX
U3MEPEHUH B 3TOM Cllyyae He TpeOyeTcs.

MMOHUMATh POJIb IKCIIEPUMEHTA B MOTYYEHUH HaydHOU HH(pOpMaLuy;

MIPOBOAUTH MPSIMbIE U3MEPEHUS (PHU3UUECKUX BEIHUWH: BPeMsl, PACCTOSIHHE, Macca Telia, 00beM,
cuia, TeMmImeparypa, arMochepHoe IaBlIeHHE, BIAXKHOCTh BO3/lyXa, HANpsOKEHUE, CHUla TOKa,
paguanmoHHbIA (HOH (C UCIOIB30BAHUEM JO3UMETPA); TIPH STOM BBIOUPATH ONTUMAJIIBLHBIN CIIOCO0
M3MEPEHHS U UCIIOJIb30BaTh MPOCTEUIIINE METO/IbI OIIEHKH MOTPEIIHOCTEN U3MEPEHUIA.

[Ipumeuanue. JlrobGas yueOHas nporpamma JOJKHA OOECHEeuMBaTh OBJAJCHHUE MPSIMbIMU
U3MEPEHUSIMH BCEX MEPEUUCICHHBIX (PU3NUECKUX BEJINUYMH.

IIPOBOJIUTh UCCIIEJOBAHNE 3aBUCUMOCTEH (PM3NYECKUX BEJIMYMH C HMCIIOJIB30BAaHHEM IPSIMBIX
U3MEPEHUI: TpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATh PE3YJIbTAThl IOJY4YCHHON
3aBHCUMOCTH (PU3MUYECKUX BEITUYMH B BUJIE TAOJIUI] U I'padUKOB, JA€TaTh BHIBOJBI IO pe3yabTaTaM
UCCIIE0BAHUS;

MIPOBOJUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIMYMH: IPH BBINOJHEHUM HW3MEPEHUN
coOupaTh 3KCHEPUMEHTAJIbHYI0 YCTaHOBKY, CleAys MNpeAJIO)KEHHON HWHCTPYKLUHU, BBIYUCIATH
3HAQ4YCHUE BEIMYMHBI U aHAIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl C Y4ETOM 3aJaHHOW TOYHOCTHU
U3MEPECHU;

AHAJIM3UPOBATh CUTyallUM TPAKTUKO-OPUCHTUPOBAHHOI'O XapakKTepa, Y3HABATb B HHUX



MMPOSABJICHUC U3YUYCHHBIX (1)I/ISI/ILICCKI/IX SIBIICHUH WU 3aKOHOMepHOCTeﬁ U NPpUMCHATH UMCIOIUCCA
3HaHMA AJI1 UX O6’bHCHeHI/IH;

MMOHUMATh MPHUHIMIBI ACHCTBHUS MalllvH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHS HX
0€301acHOr0 UCIOJIb30BaHUS B IIOBCEJHEBHON KU3HU;

WCIIONb30BaTh IMPU BBIMOJHEHWM YYE€OHBIX 3a7a4 HAYYHO-TIONMYJSIPHYIO JIMTEPATYpy O
bu3znyeCcKUX SIBICHUAX, CIIPABOUHBIE MaTepUalibl, pecypchbl IHTepHeT.

BBIHyCKHI/IK MOJYYHUT BO3MOKHOCTL HAYYHUTLCH :

OCO3HABaTh [IEHHOCTh HaYYHBIX UCCIICIOBAHUIA, POJIb (PU3UKH B PACIIMPEHUH IIPeICTaBICHUI 00
OKpYXaroIleM MUpPE U €€ BKJIAJ] B YIy4llleHuEe KauecTBa KU3HU;

WCIIOJIb30BaTh MPUEMBl TIOCTPOEHUS (PU3NYECKUX MoJelei, moucka u (HOpMyIUPOBKHU
JI0Ka3aTeJIbCTB BBIJABUHYTBIX TMIIOT€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE JSMIIMPUYECKHU
YCTAHOBJICHHBIX (DaKTOB;

CpPaBHUBATb TOYHOCTb H3MEPEHMS (PU3MUECKUX BEIUYMH IO BEIMYMHE MX OTHOCHUTEJIBHOM
HOTPEITHOCTH TIPH MTPOBEICHUN MPSIMBIX H3MEPEHUIA;

CaMOCTOSITEIIFHO MPOBOJIUTH KOCBEHHBIE M3MEPEHHUSI U UCCIIENOBaHHUS (PU3MUECKUX BEIHUYUH C
UCTIOJIb30BAaHUEM DA3JIMYHBIX CHOCOOOB M3MEpeHUs (PU3MYECKHX BEIMYHMH, BHIOMpATh CpEICTBA
U3MEPEHUsi C Y4eTOM HEOOXOIMMOW TOYHOCTM H3MEpPEeHHMH, OOOCHOBBIBATH BBIOOP crocoda
U3MEpPEHNs, a/IeKBaTHOTO TIOCTABJIEHHOM 3ajjaue, IPOBOJUTH OLEHKY JOCTOBEPHOCTH MOTYYEHHBIX
pE3yNIBTAaTOB;

BOCTIPUHMMATh WH(POpMAIHIO (PU3NYECKOTO COJEpKaHHUs B HAYYHO-TIOMYJISIPHON JIUTEpaType U
CpeacTBax MaccoBOoW HH(pOpMAMM, KPUTUYECKH OLEHMBATh MOJYYEHHYIO HH(POPMAIHIO,
aHAJIM3UPYsl €€ CoJepKaHUe U JJaHHbIe 00 UCTOUHUKE MH(pOopMauuy;

CO3/1aBaTh COOCTBEHHBIEC MMCHbMEHHBIE U YCTHBIE COOOLICHHS O (PU3NUECKUX SIBIICHUSX HA OCHOBE
HECKOJIbKMX HMCTOYHHUKOB HH(OpPMAIMH, CONPOBOXKIATh BHICTYIUICHUE IPE3EHTAIMEH, YUHUThIBAs
0COOEHHOCTHU ayAUTOPUU CBEPCTHHUKOB.

MexaHnuuecKHe siBJI€HUA
BrinyckHMK HAYyYHTCS:

pacro3HaBaTh MEXaHUYECKHE SIBJICHUSI U OOBSICHITH Ha OCHOBE UMEIOIIMXCS 3HAHUNA OCHOBHBIE
CBOMCTBA WJIM YCJIOBUSI MPOTEKAHUS ATUX SIBIICHUI: pABHOMEPHOE M HEPABHOMEPHOE JIBHIKEHHUE,
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, OTHOCUTEIHLHOCTh MEXaHNUYECKOTO
IBUKEHHs, CBOOOJHOE TMajJeHHE Tell, PaBHOMEPHOE JBIDKEHHE 110 OKPYKHOCTH, HWHEPIIUS,
B3aMMOJICHCTBHE TEJ, pEaKTUBHOE JBUKEHHE, IIepe/ada 1aBJIeHUs] TBEPAbIMU TEJIaMHU, )KUIKOCTIMU
U razamu, arMocpepHoe [aBJe€HHE, IUIaBaHUE TeJ, PABHOBECHE TBEPIBIX T, HMEIOLINX
3aKpeIICHHYIO OCh BpallleHHsl, KoJebaTenbHOe ABMKEHUE, Pe30HAHC, BOTHOBOE ABIKEHUE (3BYK);

ONUCHIBATh M3yUYEHHBIE CBOMCTBA T€I M MEXaHUUYECKHE SIBJICHUS, HCIONB3Yys (U3HUECKUe
BEJIMYMHBL: YT, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, IEPHO/1 00palleH s, Macca Tela, INOTHOCTh
BELIECTBa, CWia (CWia TSDKECTH, CHUJla YHPYTOCTH, CWJIa TPEHHA), IaBJICHUE, UMIYJIbC Teja,
KUHETUYeCKass DSHeprus, MOTEHIMalbHAs »JHEpPrusi, MeXaHuuyeckas paboTa, MeXxaHUYecKas
motHocTh, K] npu coBepiieHnu paboThl ¢ HCIIOIB30BAHUEM ITPOCTOTO MEXaHU3Ma, CUJla TPEHHUS,
aMIUIMTYZa, IEPHOJ] U YacToTa KOJieOaHU, JUIMHA BOJHBI U CKOPOCTh €€ PaclpOCTpPaHEHUS; NpU



OINMMCAaHUU NTPABUJIBHO TPAKTOBATH (I)I/ISI/ILICCKI/II\/’I CMBICJI UCITOJIB3YEMBIX BCJIMYUH, UX 0003HAYCHHS U
CAVMHUIBI HU3MCPCHUA, HAXOIUTb (bOpMy.]'IBI, CBA3bIBAIOIINUEC JTaHHYIO (1)I/I3I/I‘16CKYIO BCIIMYHUHY C
APYyruMu BCIIMUMHAMU, BBIYUCIIATE 3HAYCHHUC (1)I/ISI/I‘ICCKOI\/'I BCJIIMYHHBI,

aHAJIM3UPOBATh CBOMCTBA TEJl, MEXaHUYECKHE SIBICHUS U MPOIECCHI, UCIONB3Yys (hHU3HUecKue
3aKOHBI: 3aKOH COXPAHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS, TPUHITUI CYNEPIO3UIINN CHJT
(maxoxpaenue pasHoxenctBytomer cuibl), |, II u III 3akonsl HeloTOHa, 3aK0H coxpaHeHUs
umnyibca, 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena; Hpu 3TOM pa3inyaTh CIOBECHYIO
(bopMyITUpPOBKY 3aKOHA U €T0 MAaTEeMAaTUYECKOE BBIPAKEHUE;

pas3iindatb OCHOBHBIC IIPHU3HAKHW H3YYCHHBIX (1)I/I3I/I‘~IGCKI/IX MOI{GHCﬁi MaTc€puajibHasa TOYKaA,
HHCPIHUAJIbHAA CUCTEMA OTCUCTA,

pemath 3ajayd, HCMONb3YysA (U3MUECKHE 3aKOHBI (3aKOH COXpPAaHEHMs SHEPruu, 3aKOoH
BCEMHUPHOI'0 TAroTeHus, npuHuun cynepnosuuuu cui, |, Il u |1l 3akonst HeroroHa, 3axoH
COXpaHEHHsI UMITYJIbCa, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GOpPMyIIbl, CBI3bIBAIOIINE
¢u3nyeckue BeIMUUHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tejla, IJIOTHOCTh BEILEeCTBAa, CHIA,
JIaBJIEHUE, UMITYJIbC Te€Jla, KWHETUUECKasl SHEPrusl, HOTCHIMaIbHas SJHEPrusl, MeXaHuuecKkas padora,
MexaHuyeckas MomHocTb, KIIJ] mpocTtoro mexanusma, cuia TpeHHs CKOJbXKEHUS, KOAPUIIUEHT
TPEHUs1, AMILTUTY/1a, IEPUO]] M YaCcTOTa KOJIeOaHUH, ITTMHA BOJIHBI U CKOPOCTh €€ PaCIpOCTPAHEHUS ):
Ha OCHOBE aHaJIN3a YCJIOBUS 3a7aud 3alHCHIBATh KPATKOE YCJIOBHE, BBIACIATH (U3MUECKUE
BEJIMYMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE JIJIS €€ PELICHNUs, IPOBOAUTH PACUEThl M OLICHUBATh
PEATBbHOCTh MOJIyYEHHOTO 3HaUeHUs! (PU3MUECKON BEIUYHMHBI.

BLIHyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYUUTHCH

WCIIOB30BaTh 3HAHMS O MEXaHMUYECKHUX SIBICHUSAX B IMOBCEIHEBHOW KU3HU JJII 00€CTICUCHUS
0€30IMacHOCTH MPHU OOPAIICHUH C MPUOOPAMU M TEXHUYECKUMH YCTPOMCTBAMU, JJISi COXpAHEHUS
3I0POBbS U COOJIOJICHUS HOPM DKOJIOTMYECKOTO MOBEACHUS B OKpYXKAIOIIeH cpeje; MPUBOIUTH
MpUMEpHl MPAKTUYECKOTO HCIONB30BaHUS (PU3NYECKUX 3HAHUM O MEXaHWYECKUX SIBICHUAX U
buznyecKkux 3aKoHaX; MPUMEPbl HCIONb30BAHUS BO30OHOBISEMBIX HCTOUYHUKOB HHEPTUU;
9KOJIOTMYECKHX MOCIEeICTBUN UCCIIEJOBAaHUS KOCMUYECKOTO MPOCTPAHCTB;

pa3nuyaTh IpaHUIBl MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep
(GyHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAaHEHHMs MEXaHHYECKOH HHEpPruu, 3aKOH COXPAHEHUs
UMITYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHUS) U OTPAHUYEHHOCTh MCIOJIb30BaHUS YaCTHBIX 3aKOHOB
(3axoH ['yka, Apxumena u 1ip.);

HAXOJUTh a/IeKBaTHYIO MIPEJIOKEHHON 3a/1aue (PU3NUYECKYIO0 MOJIElIb, pa3pelaTh NpolaemMy Kak
Ha OCHOBE MMEIOLIUXCSI 3HAHUI M0 MEXaHUKE C UCMOJIb30BaHUEM MaTEeMAaTUYECKOro amrmapara, Tak
U TIpY IOMOIIIM METOJI0B OLIEHKH.

TennoBble ABJIEHUS
BbInycKHHK HAYYUTCS:

pacro3HaBaTh TEIJIOBBIC SIBJICHUS U 00BACHATH HAa 0a3e NMEIOIINXCS 3HAHUN OCHOBHBIE CBOWCTBA
WIN yCJOBUSl NMPOTEKAHUS ITHX SIBICHUH: MUQPQy3usi, n3MeHEeHHe o0beMa TeJ MpU HarpeBaHUU
(oxmaxkaeHun), OoJbIIas C)KUMAEMOCTh ra30B, Majasi C)KUMAeMOCTh JKUAKOCTEH M TBEpABIX TE;
TEIJIOBOE PABHOBECHE, WCIIAPEHUE, KOHACHCAUUs, IUIABICHHWE, KPUCTAJUIM3alus, KUIICHUE,



BJIA’)KHOCTH BO31yXad, pPa3JIMYHBIC CIIOCOOBI TCIIoNepeaaIn (TGHHOHPOBOI[HOCTB, KOHBCKIIHA,
I/ISJ'IyLIeHI/Ie), arperaTHbIC COCTOAHUA BCHICCTBA, IMOTIOICHNUC OHCPIUH IIPU UCIIAPCHUMN JXKUJIKOCTH U
BBIZACIICHUE €€ ITPU KOHACHCAIINU IMapa, 3aBUCUMOCTb TEMIICPATYPhI KUIICHUA OT JABJICHUS,

OITMChIBATh U3YYCHHBIC CBOMCTBA T€J U TEIJIOBLIC SABJICHHUA, UCITOJIb3YA (bl/ISI/ILIeCKI/IC BCJINYHHBI:
KOJIMYCCTBO TCIJIOTBI, BHYTPCHHASA SHEPrud, TEMIICpaTypa, YACJIbHasA TCIINIOEMKOCTH BCIICCTBA,
yAcCbHad TCIJIOTA IJIaBJICHUA, YACIbHAA TCIJIOTA Hap006p330BaHI/I$I, yAaciibHas TCIJIOTa CropaHusa
TOIIJIMBA, KOB(l)(i)I/IIII/IGHT IOJIC3HOI'O JIEHCTBUS TEILJIOBOTO ABUTATCJIA; IIPpU OIMMMCAHWH NPaBUIIBHO
TPAKTOBATH (pI/ISI/ILICCKI/Iﬁ CMBICJI UCITOJIB3YEMbIX BCJIMYUH, UX 0003HAYCHHS U CAWHUIBI UBMCPCHUA,
HaxoaMuTb (1)0pMy.]IBI, CBA3BIBAIONIUC NAHHYHO (I)I/ISI/I‘IGCKYIO BCJIMYMHY C APYIrMMU BCJIMYUHAMU,
BBIYHCIIATH 3HAYCHHUEC (bHSH‘ICCKOﬁ BCJIIMYHUHBI,

AHAJIM3UPOBATH CBOICTBaA TCJI, TCIJIOBBLIC SBJICHUA U MPOLUECCChI, HCIOJIb3YA OCHOBHBIC
IMOJIOKCHHUSA aTOMHO-MOJICKYJIIAPHOTI'O YYCHHUA O CTPOCHUHU BCIIECTBA U 3aKOH COXPAHCHUA DOHECPTIUH,

pas3iind4aTb OCHOBHELIC ITPU3HAKH U3YUYCHHBIX (bHSI/I‘IGCKI/IX Mozemei CTPOCHUA Ira3os, X(HHKOCTCﬁ
" TBEPABIX TCII;

OpUBOAUTL IMPUMCPLI IPAKTHYCCKOIO HCIIOJIb30BaAHUA (1)I/IBI/I‘I€CKI/IX 3HAaHUM O TEIJIOBBIX
SABJIICHUSAX,

pemaTh 3a/1a4u, UCTOJIb3Ys 3aKOH COXPaHEHHsI YHEPTHH B TEIUIOBBIX Mpoleccax U (GopMyibl,
CBsA3BbIBAIOIIME (DU3MYECKHE BEIUYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIleparypa, yIeiabHas
TEIUIOEMKOCTh BEUIECTBa, yZeJibHAas TEIJIOoTa IUIAaBJIEHMs, yJelbHas TEMJoTa MapooOpa3oBaHus,
yleTIbHas TETUIOTa CTOPAHUS TOILIUBA, KO3(PPUITUCHT MMOJIE3HOTO JIEHCTBUS TETUIOBOTO JIBUTATEISA):
HAa OCHOBE aHaju3a YCJOBHUS 3aJaud 3alHChIBATh KPATKOE YCIOBHE, BBIACIATH (PUINUECKUE
BEJIMUMHBI, 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE JIJISl €€ PEIICHHUs, TPOBOJIUThH PACUETHI M OLIECHUBATh
PEaNbHOCTD MOJIYYEHHOTO 3HaYeHHs (PU3NUECKON BEJTMUHHBI.

BBIHYCKHI/IK MOJYYHUT BO3MOKHOCTb HAYUUTHCH:

HCIIOJIB30BATh 3HAHUS O TCIJIOBBIX SBJICHUAX B HOBCGI[HGBHOﬁ JKU3HU I O6CCH€‘IGHI/I$I
0€30IMacHOCTH MPU OOpAIIEeHUH C MPUOOPAMU M TEXHUYECKUMU YCTPOMCTBAMU, JJIsi COXpAHEHUS
3I0POBbS U COOJIOJCHHUS HOPM DKOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOLIEH cpejie; MPUBOAUTH
MIPUMEPBI IKOJIOTHISCKUX TOCTIECTBUNA PabOThI JBUTATEICH BHYTPEHHETO CTOPaHHUs, TETUIOBBIX U
TUIPORJICKTPOCTAHIINIM;

pa3ianyaTh TPAHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
dbyHIaMeHTaNbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXpPAaHEHUS SHEPTUU B TEIJIOBBIX IMpOLIEccax) U
OTrpaHUYEHHOCTb UCIOJIb30BAHMUS YACTHBIX 3aKOHOB;

HaXOJUThb aJICKBATHYIO HpeHHO)KeHHOﬁ 3aga4c (l)I/ISI/I‘-IeCKYIO MOZCIJIb, pa3pCliaThb npo6neMy Kak
Ha OCHOBC HMCIOIIHNXCA 3HAaHWM O TEIUIOBBIX SBJICHHSAX C MCIIOJIF30BAHHEM MAaTEMaTHYECKOTO
arrapara, Tak 1 IIpyu noMomu METOJ0B OLICHKH.

DJIeKTpUYeCKHe 1 MATHUTHBIE SIBJICHUS
BpinyckHMK HAYUHMTCS:

pacrio3HaBaTb JJICKTPOMAIHHUTHLIC ABJICHUA U OOBACHATH HAa OCHOBE HUMCIOIINXCA 3HAHHI
OCHOBHBIE CBOMCTBA MIIH YCJI0BUA TPOTCKAHUA 3TUX SIBIICHMIA: QJICKTpHU3aluA T, B3aI/IMOIleI>'ICTBI/IC



3apsA0B, DJEKTPUYECKHMH TOK M ero JedcTBHA (TEIIOBOE, XWMHUYECKOE, MAarHuTHOE),
B3aMMOJCHCTBUE MArHUTOB, JJICKTPOMAarHWTHas WHAYKLUSA, ACUCTBHE MAarHUTHOIO IIOJsA Ha
IIPOBOJIHUK C TOKOM U Ha JBMKYILYIOCS 3apPSKEHHYIO YACTHILY, IEMCTBUE DIEKTPUUECKOTO MOJI HA
3apsDKCHHYIO YacTHUIlY, JJIEKTPOMArHUTHBIE BOJIHBI, NPSMOJIMHEHMHOE PpACIpPOCTPAHEHHUE CBETA,
OTpaXCHHE U NPEJIOMJICHUE CBETA, JUCIIEPCHUS CBETA.

COCTaBJIATH CXCMBI JJICKTPUIYCCKUX IICHCf/i C MOCJICAOBATCIILHBIM U IMapalJICJIbHBIM COCIUHCHUEM
9JICMCHTOB, pasjindas yCJIOBHBLIC 0003HAYCHHS 3JIICMCHTOB OJICKTPHUYCCKUX HeHCﬁ (I/ICTO‘-IHI/IK TOKa,
KJIFO4, pE€3UCTOpP, pC€OCTAT, JIaMIIO4YKa, aMIICPpMCTpP, BO.HBTMCTp).

MCIOJIb30BaTh ONTHYCCKUE CXEMBbI IS TOCTPOCHHS H300PaKCHHMH B IJIOCKOM 3€pKajie u
coOuparorieit TuH3e.

OIUCHIBATH M3YYECHHBIC CBOWCTBA TEJI U 3JICKTPOMATHUTHBIC SBJICHUS, UCIONB3YS (QHU3MUYSCKHE
BEJIMYMHBI: DJIEKTPUUCCKUIM 3apsii, CHJIAa TOKa, 3JCKTPUYECKOE HAMpSIKCHHE, DIIEKTPHUCCKOE
COINPOTHUBIICHHE, YACIBHOC

COIIPOTHUBIICHUE BEILECTBA, pab0Ta 3JIEKTPUUECKOT0 OIS, MOIIHOCTh TOKa, (POKYCHOE PACCTOSHUE
Y ONTUYECKAs CUJIA JINH3BI, CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M 4YaCTOTA CBETA; IIPH
ONKCAaHUM BEPHO TPAKTOBATH (PU3MYECKHIA CMBICT HCIIOJIB3YEMbIX BEJIHYUH, WX O0O3HAYCHHS U
€MHUIBI U3MEPEHUs; HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BEIMYUHY C
JPYTMMH BEJIMYMHAMH.

aHAJIU3UPOBATh CBOMCTBA TEJ, JJIEKTPOMATrHUTHBIE SIBJIEHUS U IPOLIECCHL, HCIOJB3YS
¢u3nuecKkre 3aKOHbBI: 3aKOH COXPAaHEHHsI IEKTPHUECKOro 3apsjia, 3akoH OMa il yyacTKa Lel,
3akoH Jlxoyns-JIeHna, 3aKoH MpsIMOJIMHENHOTO PacIIpOCTPAaHEHUs CBETA, 3aKOH OTPa)KEHUS CBETA,
3aKOH IPEJIOMJICHHS CBETa; IPU STOM pa3iInyaTh CJIOBECHYK (OPMYJIHMPOBKY 3aKOHA M €ro
MaTEeMaTHYECKOE BbIPAXKEHHE.

IIpUBOJAUTD IIPUMEPEBL IMPAKTHUYCCKOI'0O HCIIOJIBb30BaHUA (bHSquCKI/IX 3HAHHI (6]
SJICKTPOMAIrHUTHBIX SABJICHUAX

pelaTh 3aJjauu, UCHOMb3Ys (pU3HMUecKue 3aKoHbI (3akoH OMa JuIsl yyacTKa 1enH, 3akoH J[xoys-
JleHna, 3akOH MNPSMOJIMHEHHOIO paclpOCTPAaHEHMsI CBETa, 3aKOH OTPAKEHMsI CBETa, 3aKOH
InpesoMIIeHUs: cBeTa) U (OpPMyJbl, CBsA3bIBAaIOIIME (PU3NYECKUE BEIUYMHBI (CHJIa TOKa,
DJIEKTPUYECKOE HANPSKEHHE, DJJIEKTPUYECKOE CONPOTUBIICHUE, YAEIBHOE COIPOTUBIICHUE
BEIIIECTBA, paboTa 3JIEKTPUUYECKOI0 MOJIsl, MOIHOCTh TOKA, (DOKYCHOE pacCTOSHHE U ONTHUYECKas
CHJIa JIMH3BI, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTa CBETa, (OPMYJIbl pacyera
JJIEKTPUUECKOr0  COMPOTHUBIIEHUS] TPH IIOCIEIOBATEIBHOM U MapajUIebHOM COEIUHEHUU
IPOBOJHHMKOB): HAa OCHOBE aHajJM3a YCIOBHS 3aJaud 3allUChIBaTh KPAaTKOE YCIIOBHUE, BBIIEIATH
¢u3nUecKne BeIMYNHBI, 3aKOHBI U ()OPMYJIbI, HEOOXOIUMBIE JIJIs €€ PEIICHHsI, IPOBOJUTH PacUeThl
U OLICHUBATH PEATbHOCTD MOJIYYCHHOT0 3HaYeHUS (PU3NIECKON BETUUNHBI.

BLIHyCRHI/IK MOJYYHUT BO3MOKHOCTDL HAYYUTLCH .

WCIIONIb30BaTh 3HAaHUSA 00 DJIEKTPOMArHUTHBIX SBJICHHUSIX B TMOBCEAHEBHOW IKWU3HHU JUIS
oOecrieyeHns: 6€30MaCHOCTU MpU OOpaIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPONCTBAMHU, IS
COXpaHEHHMsI 37J0POBbsl U COOJIIOJCHUSI HOPM SKOJIOTMUECKOIo MOBEACHHS B OKpYXalouleil cpene;
MIPUBOAUTH MPUMEPHI BIUSHUS AJIEKTPOMATHUTHBIX U3TYYCHUN Ha )KUBBIC OPTaHU3MBI;



pa3ianyaTh TPAHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIUI XapakTep
(dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpAHEHUS S3JEKTPUYECKOTO 3apsAna) U OrpaHUYEeHHOCTD
WCIIOJTH30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa Tl yJacTKa 1enu, 3akoH Jxoymnsa-Jlenna u ap.);

UCIIOJIB30BAaTh TPUEMBI IIOCTPOCHMS (U3UUECKUX MOJeNeid, Moucka Hu (GopMyIHpOBKU
JIOKa3aTeIbCTB BBIABHHYTHIX THIIOTE3 W TEOPETHYECKHX BBIBOJIOB HA OCHOBE ASMITMPUYCCKU
YCTaHOBJICHHBIX (DaKTOB;

HaXO4UThb aJICKBATHYIO HpeﬂHO)KeHHOﬁ 3a1a4ec (I)I/ISI/I‘ICCKYIO MOJCIJIb, pa3pCiuaTb HpO6JIeMy KakK
Ha OCHOBE UMEIONIUXCSI 3HaAHUM 00 QJICKTPOMAruuTHLIX ABJICHUAX C  HCIIOJIb30BAHUCM
MATCMAaTH4YCCKOI'O allrapara, TaKk 1 IIpu oMo METO10B OI_[eHKI/I.BBIHYCKHI/IK HAY4YUTCA:

paciio3HaBaTb KBAHTOBBIC SBJICHUA U 00BSICHITL HAa OCHOBE UMCIOIINXCs 3HAaHUH OCHOBHEIC
CBOMCTBA WU YCIOBHUA TPOTCKAHUA OTHUX SIBJICHHM: €CTECTBCHHAs M HNCKYCCTBCHHAsA
pPaarOaKTUBHOCTD, d-, B- U Y-U3JIYUYCHUS, BOSHUKHOBCHUC JIMHEeNYaToro CIICKTpPa U3JTYYCHHA aTOMaA,

OINUCBIBATh M3YYECHHBbIE KBAHTOBBIE SIBJICHMSA, MCIOJIB3YS (PU3MUECKHE BEIMYMHBI: MAaCCOBOE
YHCIIO, 3apsI0BOE YMCIIO, NMEPUOJ MOoJypacnaja, dHeprus (OTOHOB; IMPHU ONHMCAHUM NPABUIIBHO
TPaKTOBaTh (PU3NUECKUNA CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUECHUS U €IMHULIBI U3MEPEHUS;
HaXoAuTh (OPMYJbI, CBSA3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMHU BEIMUYUMHAMHU,
BBIUHUCIIATH 3HaAUCHHE (PU3UUECKON BEIINUHHBL;

aHaATU3UPOBaTh KBAHTOBBIC SBICHHS, UCHOIB3Yysd (U3NUYECKHE 3aKOHBI M IOCTYJAThl: 3aKOH
COXpaHEHMsI SHEPIHH, 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsaa, 3aKOH COXPAHEHUsI MacCOBOIO
Yucia, 3aKOHOMEPHOCTH U3JIy4EHUS U MOIJIOLIEHUS CBETa AaTOMOM, IIPH 3TOM PA3JIM4aTh CIIOBECHYIO
(GbopMyTUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

pa3jindaTb OCHOBHBIC IPU3HAKU nnaHeTapHoﬁ MOJACIN aToMa, HYKHOHHOﬁ MOJCIN aTOMHOI'O
AApa;

NPUBOAUTH IPUMEPBHI MPOSBICHUS B INPUPOJAE M  MNPAKTHYECKOTO  HCIIOJIB30BAHHUS
PaJUOAKTUBHOCTH, SIACPHBIX U TEPMOSJEPHBIX PEAKIUH, CIIEKTPAJIbHOIO aHAJIN3A.

BBIl'[yCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTBHCH:

WCIIOJIb30BaTh MOJIyYEHHBIE 3HAHUS B MOBCEJIHEBHOM KHU3HU MPU OOpallleHUH ¢ MPUOOpaMH U
TEXHUYECKUMH YCTPOMCTBAMH (CUETUYMK HMOHU3ZHUPYIOUIUX YACTHUIl, JO3UMETP), I COXPAHECHHS
3JI0pOBBS U COOJIOICHNS HOPM DKOJIOTUYECKOTO TMOBEJICHHUS B OKPYKaIOIIEH Cpeie;

COOTHOCHTB SHCPTHIO CBA3U ATOMHLIX SACP C I[e(peKTOM MacCChI;

IPUBOJUTL IIPUMEPLI BIIMAHUS PAAUOAKTHBHBIX HSHy‘IeHHfI Ha XUBBLIC OpPraHU3MBbl; IIOHUMATb
IMPUHIUIT I[GﬁCTBHSI AO03MMETPA U pa3iIndyaTh YCJIOBUSA €0 UCIIOJIb30BaAHUAA,

MOHUMAaTh 3KOJOTMYECKHE MpoOJIeMbl, BO3ZHUKAIONIME IPU MHCIOJIb30BAHUUM ATOMHBIX
9JIEKTPOCTAHLMMN, U MYTH PEILIeHUs TUX MpoOJieM, MEePCIEKTUBbI HCIIOJIb30BaHMs YIPABIsEMOI0
TEPMOSIIEPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMH
BrinycKkHMK HAYYHTCS:

YKa3bIBaTb Ha3BaHUS IJIAHET ConHeyHoOH CHUCTCMBI; pa3jindaTb OCHOBHBIC IMMIPU3HAKHU CYTOYHOI'O



BpalCcHus 3BE3JHOI'O He6a, JABWKCHUA .Hy'HLI, COJ'IHI_Ia U IJIAHCT OTHOCUTCIIBHO 3BC3 /1,

IIOHUMATDb pa3INdnd MCKOY FGJII/IOHGHTpI/I‘ICCKOﬁ u FGOHCHTqueCKOﬁ CUCTCMaMM1 MHpa,

BBIyCKHHUK TOTYyYUT BO3MOYKHOCTh HAYYUTHCS: YKA3bIBaTh OOIIKME CBOMCTBA U OTIUYHS IJIAHET
36MHOM TPYIIBI U IUIAHET-TUTAHTOB; MajbiXx Tesl COMHEYHOW CHUCTEMBbI M OOJBIIUX ILJIAHET;
MOJIL30BATHCS KAPTOU 3BE3HOT0 HeOa MPH HAOIIOACHHUSIX 3BE3THOTO Heba;

pas3nyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3N (pa3Mmep, IBET, TeMIepaTypa) COOTHOCHUTH I[BET
3BE3/1bI C €€ TEMIIEPATYPOU;

pasnyaTh TUMIOTE3bI 0 TPOUCXokIeHnH COTHEYHON CHCTEMBIL.OJICpyKaHue YIeOHOro IpeaMeTa
«Du3uka» B 7-9 kiaccax.



(68 yacos, 2 Jyaca B HEJIETIO)
I. BBeaenue (4 yaca)

[Ipeamet u MeTo1bl (HU3UKU. DKCIIEPUMEHTAIBHBIN METOJ] M3y4eHUs Ipupoabl. M3mepenue
¢u3nueckux BenuuuH. [lorpemnocTs n3mMepenus. O600LIIeHNEe pe3yabTaTOB KCIIEPUMEHTA.
Habmonienne npocTteimux siBiIeHUH U MPOLECCOB MPUPOIbI C TOMOIIbIO OPTaHOB YyBCTB (3pEHUS,
cityxa, ocsi3aHus). Mcrosib30BaHre IPOCTENIINX U3MEPUTENBbHBIX TPHOOPOB. CxemaThueckoe
n300pakeHue ONBITOB. MeTo bl OTyUYeHHUs 3HaHUH B (pu3nke. Du3nKa U TEXHUKA.

JlaGopaTopHasi padora.
1. Onpenenenue 1eHBI ASNEHUS U3MEPUTEIHLHOTO MPUOOPA.

1. IlepBoHauajdbHbIE CBEIEHHUSI 0 CTPOEHHH BellecTBa. (5 4acoB.)

l'umoTe3a 0 TUCKPETHOM CTpOEHHH BelecTBa. Moiekynbl. HempepbhIBHOCTh U XaOTUYHOCTh
JBUKEeHUs yacTull Bemecta. Juddysus. bpoyHnosckoe neuxenue. Mojenu rasa, >kUJIKOCTH U
TBepjoro Tena. BzaumozeiicTeue yacTtuil BeuiecTBa. B3aumMHoe npuUTskeHUE U OTTAJIKUBaHKE
MoJieKyIl. Tpu cocTosHUS BellecTBa.

JlaGopaTopHas padora.
2. H3mepeHue pa3MepoB MaJbIX TeElL.

I11. B3aummoaeiicTBue Tej. (21 yaca)

Mexannyeckoe aBrmxkeHue. PaBHOMepHOe U He paBHOMEpHOE JiBHKeHHe. CkopocTs. Pacuer nytu n
BpeMeHH JBWKeHHUs. Tpaekropus. lIpsamonnuelinoe amxenue. Bzaumoneiicreue ten. Muepuus.
Macca. [Inotnocts. U3Mepenne macchl Tena Ha Becax. Pacuer Macchl M 00beMa 1o €ro MIOTHOCTH.
Cuna. Cuiibl B IpUpOAE: TATOTEHNUS, TSHKECTH, TpEHUs, ynpyrocth. 3akoH ['yka. Bec tena. CBsa3b
MEXy CHIION TSDKECTH U Macco Tena. lunamometp. CiioskeHue IByX CUII, HAIIPABJICHHBIX 110
onHou mipsimoit. Tpenue. Yopyras aedopmariusi.

JInabopamopmuwie pabomel.

3. HM3mepenue Macchl Tella Ha PhIYaKHBIX BECax.

4. Wzmepenue oObeMa Tena.

5.0npenencHue IUIOTHOCTH TBEPAOTO BEIIECTBA.
6.I'pagyupoBaHue NpyXKUHBI U U3MEPEHUE CUJT TMHAMOMETPOM.

IV [laB/iienune TBepabIX TeJj, dKUAKOCTEN U ra3os. (23 yac)

Hasnenne. OnwiT Toppuuennu. bapomerp-anepouna. ATmochepHoe JaBIeHHE HA PA3TUIHBIX
BbIcoTax. 3akoH [lackans. CriocoObl yBenM4eHNs U yMEHbLIEHU aBieHus. Jlapinenue raza. Bec
BO31yxa. Bo3nymHas obonouka. M3mepenne atmocdeproro napnerus. Manomerpsl. [lopurHeBoit
JKUJKOCTHBIN Hacoc. [lepenaya nqaBineHus TBEpAbIMU TEIAMH, JKUIKOCTAMHU, razaMu. [lericTBue



KUJAKOCTH UM ra3a Ha MOTPYKEHHOE B HUX Teso. PacyeT NaBlieHHs KUJIKOCTU Ha JTHO M CTEHKHU
cocyna. CooOmraronue cocyabl. ApxumenoBa cuia. ['mapasmuueckuit npecc. [lmaBanme Tell.
[InaBanue cynoB. Bo3ayxormniaBaHue.

JlaGopaTopHasi paGora.
7.0npenencHue BHITAIKWBAIONICH CWIIBI, JCHCTBYIONICH Ha MOTPYKEHHOE B JKHIKOCTH TEJO.

8.BbIsicHEHME YCIIOBUH IJIABaHUS TENA B KUAKOCTH.

V. Padora u MomHoOCTh. JHeprus. (13 yacos.)

Pabora. Momnocts. Oueprus. Kunernueckass sHeprus. IloreHnmanbHas dSHeprus. 3aKoH
COXpaHeHMs MexaHuueckoil »sHepruu. IIpocteie Mmexanu3mbl. KIIJI mMexanusmoB. Poruar.
PaBHoBecue cuit Ha pbruare. MoMeHT cuibl. Peruaru B TexHuke, ObITy U mpupoje. IIpumenenue
3aKOHa paBHOBECHs pblyara K 0J10Ky. PaBeHCTBO pa®oT py MCII0JIb30BaHUH IPOCTHIX MEXAHU3MOB.
«30JI0TO€ MPABUIIO» MEXAHUKH.

JlaGopaTopHasi paGora.

9.BrisicHeHHE yCIIOBUSI paBHOBECHUS phluara.

10.0Onpenenenune KII/] npu nogbeme no HAKIOHHOM MJIOCKOCTH.
VI. IloBTopenue (2 4)

Ananu3 omuOOoK, JOMyIEHHBIX B HTOTOBOM KOHTPOJLHOM paboTe.

8 Kiacc

(68 gacos, 2 yaca B HEZIEIIO)

I. TensoBsie sBaeHUs (23 4acoB)

Buytpennsis sHeprus. TemnmoBoe nBumxenue. Temnepatypa. Temnonepenaua. HeoOpaTumocTsb
npouecca remonepenadu. CBsa3b TEMIIEPATYPHI BEIIECTBA C XaOTUUECKUM JABH)KEHHUEM €0 YaCTHLl.
CrniocoObl U3MeHeHUs BHyTpeHHel sHepruu. TernonpoBogHocTs. KonndecTBo TEIoTh. Y AenbHast
TeroeMKocTs. KonBeknus. M3imydeHne. 3aKOH COXpaHEHHs DHEPrMM B TEIUIOBBIX IIPOLECCAX.
[InaBnenne W KpucTauM3alMs. YAenbHas TeIUIOTa IUIaBleHMA. ['pa@uk IMIaBleHUs U
otBepreBanus. lIpeoOpazoBaHue HEPruM MPU M3MEHEHHSAX arperaTHOro COCTOSIHUSI BEIIECTBa.
Hcnapenue n KoHeHcanus. Y ieibHas TeIioTa napoodbpazoBaHus U KOHeHcanuu. Pabora napa u
rasa npu pacmmpenud. Kunenue sxnakoct. Bnaxxnocts Bo3nyxa. TeruioBele qBuratesny.

DHeprus TOIuIMBa. Y IeJbHas TEIJIOTa CTOPaHHUs.

Arperatabie coctosiHusl. [IpeoOpasoBanue sHepruu B TemuoBbix aBurarensx. KIIJI TemmoBoro
JIBUTATEJIS.



®ponTanpHas gabopaTopHas padora.

2. CpaBHEHHE KOJUYECTB TEIUIOTHI TPH CMEITMBAHUH BOJBI PA3HOW TEMIIEPATYPHI.
3. M3mepenue ynenbHOU TEIIOEMKOCTH TBEPAOTO Tea.

Il. DaexTpuyeckue siBJeHUS U YTeKTPOMATHUTHBIE siBJIeHMs (27 yaca)

DnekTpuzanus Tell. DNeKTpUdecKuit 3apsia. Baumoneiicteue 3apsiioB. J[Ba BU1a 3JI€KTPUUECKOTO
3apsana. JIMCKpETHOCTh 3JEKTPUUYECKOTO 3apsiia. DINEKTPOH. 3aKOH COXPAHEHMs JJIEKTPUUYECKOTO
3apsaa. Dnekrpuueckoe mose. Dnekrpockon. CtpoeHue atoMoB. OOBSCHEHUE SIEKTPHUECKHUX
siBjieHu. [IpOBOJHMKM W HENPOBOJHUKHU SJEKTpUYECTBA. JIeMCTBHE 3JIEKTPUYECKOrO TOJS Ha
ANEKTPUYECKUE 3apsIIbl.

[TocTostHHBINA dIEKTpUYECKUN TOK. MCTOYHMKM 3JeKTpudeckoro Toka. Hocutenmnm cBOOOTHBIX
ANEKTPUYECKUX 3apsIOB B METalIaX, KUAKOCTAX U Tra3ax. DJEKTpUUEcKas LIETb U €€ COCTaBHbIE
yactu. Cuna toka. Enununel cunbl Toka. Amnepmerp. M3mepenue cuibl Toka. Hanpsbxenue.
Enuauubsl HanpsokeHus. BonbrMerp. M3mepenue HanpsbkeHus. 3aBUCHUMOCTh CHJIBI TOKa OT
HaIPSHKEHUS.

Conpotusnenue. Enqunuiisl conpotusienus. 3akoH Oma Juisl yyacTKa 3JeKTpruuecKon enu. Pacuer
COINPOTHUBIIEHUS MTPOBOAHUKOB. Y I€JIbHOE CONpPOTUBIEHME. [IpuMepsl Ha pacdyeT CONpPOTUBIECHMUS
IIPOBOJHMKOB, CHJBI TOKa M HampspkeHus. Peoctatsl. IlocienoBaTenbHoe M MapajienbHOE
COEJIMHEHUE TIPOBOIHUKOB. J{€MCTBUSI 3JIEKTPUUECKOTO TOKA

3akon [xoyns-Jlenna. Pabota anexTpuueckoro Toka. MOITHOCTh 2NIEKTPUIECKOro Toka. EauHuIbI
paboThl AIEKTPUUYECKOTO TOKa, MPUMEHSeMble Ha MpakTHKe. CYETYHK SIEKTPUUYECKON SHEPTHUU.
DneKTpoHarpeBaTelibHple  MPUOOpHI. Pacder a3ieKTposHepruu, MoTpedsiieMord  ObITOBBIMU
npubopamu. HarpeBaHue NpPOBOJHUKOB JJIEKTPUYECKMM TOoKoM. KomudectBo TemoTsl,
BBIJICJISIEMOE  TMPOBOJAHUKOM C TokoM. Jlamma wHakanuBanus. KopoTkoe 3ambIkaHue.
[Ipenoxpanutenu. MaruutHoe nojie. MarHuTHOe mMOJ€ MNPSAMOrO TOKA. MAarHUTHBIE JUHUU.
MarsuTHO€ 1oJie KaTyIIKH C TOKOM. DJIEKTPOMAarHuThl U UX NpuMeHeHus. [1ocTOsIHHbIE MarHUTHI.
MarsuTHoe moJie TOCTOSHHBIX MarHuTOB. MarautHoe 1moJje 3emiu. [{eiicTBre MarHUTHOTO MOJIS Ha
MIPOBOJTHUK C TOKOM. DJIEKTPUUECKHI IBUTATEIb.

®DponmansvHsle 1adopamopHvie padomul.

4. COopka dIEKTPUIECKOM e U U3MEPEHUE CUJIBI TOKA B €€ Pa3IMYHBIX y4aCTKaX.
5. HM3mepeHue HaMpsHKEHUS HA PA3IMYHBIX YYaCcTKaX AJIEKTPUUYECKOM LEMH.

6. PerynmpoBaHue CHIIBI TOKa PEOCTATOM.

7. V3mepeHne COMPOTHBIICHUS TPOBOIHHUKA ITPU TIOMOIIIHA aMIIEpMETpa U BOJIBTMETPA.
8. M3mepeHne MOIHOCTH U PabOTHI TOKA B AJIEKTPUUECKOM JTaMTIIe.

9. COopka 2JIeKTpOMarH1Ta M UCIIBITAHUE €T0 JICHCTBHS.

10. Mzy4eHue 3JeKTPUIECKOro IBUTaTeNsl MOCTOSTHHOTO TOKA (HA MOJIEIIH).



I11. CBetoBble siBjieHud. (15 yacoB)
Hctounuku cBera.

[IpsimonuHEITHOE pacnpoCTpaHEHUEe, OTpaKeHUE W mpejaomiieHue cBeta. JIyd. 3aKOH OTpaKeHHs
ceera. Ilnockoe 3epkano. Jlmnza. Onruueckas cwina auH3bL M300pakeHune naBaemMoe JUH3OM.
N3mepenne okycHoro paccrosiHusi coodupatoieit aun3bel. Ontuueckue npudopsl. a3 u 3penue.
Oukwn.

®@poumanvHble 1adOpamopHsle padomol.

11. U3yueHue 3aKOHOB OTpaKEHUS CBETa

12. HaGnroneHue sIBICHUS MTPEIOMIICHHUS CBETA

13. Tomyuyenue n300pa>keHUsI MPHU MOMOILH JINH3BL.

IV. IloBTopenue (3 4)

9 kaacc
(102 gacos, 3 yaca B HEJEIIO)

. 3akoHbl B3anMoaeiicTBUA U ABHKeHHS Tel. (34 yacoB)

MarepuanbHas Touka. Tpaektopus. Cxkopocts. Ilepememienne. Cucrema orcuera. OnpeneneHue
KOOPJMHATHI JIBFDKYIIETO Tena. ['paduky 3aBHCHMOCTH KUHEMATHYECKUX BEIIMYMH OT BPEMEHHU.
[IpsimonuueitHoe paBHOyCKOpeHHOE JABMkeHHE. CKOPOCTh PaBHOYCKOPEHHOTO JIBUKCHHUS.
[lepemenienue nmpu paBHOYCKOPEHHOM JIBM>KEHHH. OnpeesieHne KOOPAUHATHI ABUXKYIIEro Tela.
I'paduky 3aBUCUMOCTH KMHEMATHUECKUX BEJIMYMH OT BpeMEHH. YcKopeHue. OTHOCHUTEIbHOCTh
MEXaHWYECKOT0 ABIKeHUs. HepimanpHas cucteMa oTcueTa.

ITepBeiii 3axon Hetotona. Bropoii 3akon Hetotona. Tpetuii 3akon HetotoHa. CBOGOIHOE MajieHne
3akoH BcemupHoro Ttarorenus. KpuBonmHelHoe nBWKeHUE JIBMKEHME 10 OKPYKHOCTH.
HckyccTBenHble criyTHUKY 3eMid. Pakersl. iMmynbe. 3akoH coxpaHeHus: UMIynbca. PeakTuBHOE
IBIDKEHHE. J[BIKeHHE Tella OpOIIEHHOTO BEPTHKAIBHO BBEpX. J[BMkeHue Tena OpOIIEeHHOro Mo
yIJIOM K TOPH30HTY. JIBMKEHHE Tena OpOIIEHHOrO TOPU30HTAIBHO. YCKOpEHHE CBOOOIHOTO
naJeHus Ha 3eMJIe ¥ IpYTUX IUIaHeTax.

Dponmanshvie 1adopamopHble padomol.
1. HccnenoBaHue paBHOYCKOPEHHOTO ABM)KEHUS 0€3 HA4albHOW CKOPOCTH.
2. V3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

I1. Mexanuyeckue KoJie0aHusi U BOJIHBL. 3BYK. (15 yacoB)

Mexannyeckue koseOanusa. Amrmutyaa. llepuon, dacrtora. CBoOomHble  KOJI€OaHUSA.
KonebarenpHbie cucteMbl. MasgTHUK. 3aBUCUMOCTh TIEPHOJIa U YACTOThl HUTSHOTO MAasTHHUKA OT
TUTMHBI HUTH. [IpeBpaiienne sHepruu npu KojaeOaTeIbHOM JIBIDKCHHUH. 3aTyXaroue KojaeOaHusl.
Breinyxnennsie konebanusi. Mexanndeckue BoJHBL. [[nuHa BonHBI. [IpogonibHBIE M MONEpEYHbBIC
BOJIHBL. CKOPOCTh pacmpocTpaHEHUs BOJHBL 3BYK. BbicoTa u TeMOp 3Byka. ['pOMKOCTBH 3ByKa/



Pacnpoctpanenue 3Byka. CkopocTb 3ByKa. OTpaskeHue 3ByKa. 9Xxo. Pe3oHaHc.
®dponTanpHas 1adbopaTropHas padora.

3. I/ICCJ'IG,I[OBaHI/Ie 3aBUCHUMOCTH II€pUOJa WM YaCTOTHI CBO6OI[HBIX KoJIeOaHUll MaTeMaTHYECKOTO
MasjaATHHKaA OT €I0 AJIMHBI.

I1l. DuaexTpoMarHuTHbIe siBJeHuUs. (25 yaca)

JleficTBe MarHUTHOTO TIOJISI HA dJIEKTpUueckue 3apsiabl. [ padudeckoe n3o0pakxeHrne MarHuTHOTO
nosist. HanpasiieHue Toka U HampaBlieHHE €ro MarHUTHOTO 1nojisi. OOHapyKeHHe MarHUTHOTO TOJIs
[0 €ero JCUCTBUIO Ha OJJIEKTpUYEeCKUd TOK. IIpaBwio 1neBoi pykd. MarHUTHBIA IOTOK.
DneKTpoMarHuTHast UHAYKIM. SIBJIeHUE 3J1eKTPOMAarHuTHOM MHAYKIMH. [lonyyeHne nepeMeHHoro
AJIEKTPUYECKOTO TOKA.

BHGKTpOMaFHI/ITHOG II0JIC. HCOI[HOPOI[HOG 1 HCOAHOPOAHOC IOJIC. BzauMocss3b QJICKTPUYICCKOTO U
MarHUTHOTO IIOJIEH. 9J'IGKTpOMaF HUTHBIC BOJIHBI. CKOpOCTB pacupoCTpaHCHHUA SJICKTPOMATrHUTHBIX
BOJIH. :‘)J'IGKTpO,I[BI/IFaTeJ'IB. 9neKTp0reHepaTop. Cser - QJICKTpOMAarunuTHas BOJIHA.

®ponTanpHas 1aboparopHas padoTa.
4. V3ydeHue gBJICHUS AIEKTPOMArHUTHOM HHIYKIIHH.

I V. Ctpoenne atoma u atromuoro siipa (19 yacon)

PanuoaxkTtuBHOCTE. ANb(a-, 6eTTa- U raMMa-u3iaydeHue. ONbITHI 10 PaCCEUBAHUIO ab(a-yacTHII.
[Inanerapuass mMozens atoma. ATomHOe sApo. [IpoToHHO-HEHTpOHHAsT MoOAEHb sapa. MeTobl
HAONIOZCHNS W PETHCTpAallMd 4YacTUll. PaavoakTHBHBIC NpEBpaLICHUSA. JKCIEPUMEHTAIbHBIC
MeTolbl. 3apsaa saapa. MaccoBoe uMcno sapa. SnepHele peakuuu. JlegeHwe W CUHTE3 sizep.
CoxpaHneHnue 3apsiia 1 MaCCOBOIO YHCJIA IIPU SAEPHBIX peakuusax. OTKpeITHE IPOTOHA U HEUTPOHA.
SAnepHble CUIIbL. DHEPrUs CBA3W YACTHIL B sIJIpE.

Oueprus cBs3u. Jledekt macc. Boinenenue sHepruu npu AeNeHUN U cuHTe3e saep. Mcnonb3oBaHue
snepHol sHeprun. Jlosumerpus. Anepusiii peaktop. [IpeodpazoBanue BayTpenneii sHepruu sep B
AJIEKTPUYECKYI0 DHEPrut0. ATOMHAs HSHEpreTuka. TepMosiiepHble peakiuu. buonoruueckoe
JNEUCTBUE PAUALIAH.

®poHTankHas 1abopaTtopHas padoTa.
5. W3ydenwue neneHus sapa aroma ypaHa 1o (Gotorpaduu TpeKoB.
6. M3ydyeHne TPEKOB 3apsHKCHHBIX YACTHII IO TOTOBBIM (poTorpadusim.

V. Ctpoenue u 3Boawouus Beenennoii (5 yacon)

CocraB, ctpoenue u npoucxoxaeHue ComHeunoit cucreMsl. bonbime tena ColIHEUHON CUCTEMBI.
Mamnsie Tena ConHeunoi cucreMsl. CTpoeHue, n3iydeHue 1 3Bostonnst CoJHIA U 3BE31.
Crtpoenue u 3BoMIOLMS BeeneHHoil.



KaneHpgapHo-TemaTuuyecKkoe nnaHmposaHue 7 Knacc.



No HMara | JlaTta
Tema Koa-Bo no no Hcnoan3oBanue
n/n 4acoB njaany | ¢Gaxkty | o6opyaoBaHHUs LEHTpa
«Touka pocra»
Paznen 1.BBenenue. 4
Bsoanblil nHCTpYyKTax o Th. Yro 1 O3HakoMJIEHHE C

1 |m3yuaer ¢usuka. Hekoropsie 1 poBoit tabopatopueit
(u3nvecKkre TepMHUHEI.

HaGur0/1eHUs U OTIBITHIL.

2 1 JleMoHCTpaIus
YPOK ¢ HCIOJIb30BaHHEM PeCypCcoOB TEXHOJIOTMM U3MEPEHNS B
«Touka pocray. udp. 1aob.
dusnyeckue BeanunHbl. 3mepenune
buznyeckux BenuyuH. TOYHOCTh U
OTPEIIHOCTh H3MEPEHUM.

3 [Ypok ¢ HCHO/Ib30BAHHEM pecypcoB 1
«Touka pocra». Mudp. J1ab. «Touka
Vlabopamophas paboma Ne | pocTa» (MeT. pek. ¢. 51)
«OnpeneneHue eHbl TeJICHUs JIuneiika, IeHTa MepHasi,
U3MEPUTEILHOTO PUOOopay. U3MEPUTEIIbHBIN

UWIUHAD, TEPMOMETP,
JIATYUK TEMIIEPATyphI
4  |®u3MKa U TEXHHKA . 1
5
Paznen 2.IlepBoHayajbHble
CBeJIeHHsI 0 CTPOCHHH BeIleCTBA.

5  |Ctpoenue BemecTsa. MoJeKybL. 1
Vlabopamopnas paboma No2
«OmnpeneneHre pa3MepoB MajIbIxX
TeI»

6  |Vpok c ucnosnb3oBannem pecypcos 1
«Touka pocra». ®poHTanbHas
JIBikerne MoeKyiL. Jubdysus. na6opaTopHas paboTa

«Habnronenwne
OPOYHOBCKOTO
JIBH>KeHUs» Kommbrorep,
MHUKPOCKOII
OMOJIOrMYECKHM, KA
MOJIOKA,
pa30aBICHHOT'O BOJIOM

7 |B3anMHOE NPUTSKEHHE U 1
OTTAJIKUBAHUE MOJIEKYIL.

8  |ArperaTHsle COCTOSIHMS BELIECTBA. 1
CBolicTBa Ta30B, JKUJIKOCTEH U
TBEPJIbIX TEJ.

9 1

<(H€pBOHa'~IaJ'IBHI)IG CBCICHHUA O
CTPOCHUU BCUICCTBAY. Pemenue
3agad

Paznen 3.BzaumopaeiicTBue Teul.

21




10

MexaHuueckoe IBUKEHHUE.
PaBHOMEpHOE Y HEPABHOMEPHOE
BYKEHUE

11

CxopocTb. EquHUIIBI CKOPOCTH.

12

Pacuér nmytn ¥ BpeMEeHM JIBH>KECHMSL.

13

Nuepuust.

14

B3anmozencTeue Ted.
CamocrosTenbHas paboTa o TeMe:
«CKOpOCTb, IyTh, UHEPLIMSIY.

A

15

Macca Tena. EnuHUIBI MacChL.
3MepeHre MacChl Tejla Ha Becax.

16

YPOK ¢ HCIIOJIb30BaHHEM PeCcypCcoB

«Touka pocray.

Jlabopamopnass ~ paboma  Ne3

«3mepenne  mMaccel  Tena  HA
BIYAXKHBIX, AJIEKTPOHHBIX BECAX)

[udp. JIab. «Touka
poctay» (MeT. pek. c. 51)
HaGop Ten pazHoii
MacChl, 3JICKTPOHHBIE
BECHI

17

Vlabopamopnas paboma Ne4
«3mepeHne o0bemMa TBEPI0TO
TEeNay.

18

TJTOTHOCTE.

19

VPOK ¢ HCIOJIb30BAHHEM PECYPCOB
«Touka pocra».

Vlabopamopnas paboma Ne5
«Ornpenenenue IOTHOCTU
TBEPJIOTO TEJIay.

G

HaGop Ten pa3Hoii
Macchl, MEH- 3ypKa,
DJIEKTPOHHBIE BECHI

20

Pacuér Maccel 1 00bEMa TEJIa IO
er0 IUIOTHOCTH.

21

Penrenue 3agad 1o reMam
«MexaHnYecKoe JBHKEHUE,
«Maccay, «IIJTOTHOCTE BEIeCcTBa.

22

KonTtpoasnas padora Nel
«Mexannueckoe aBmxenne. Macca
Tena, INIOTHOCTE BEILIECTBAY

23

Cuwta. SIBnenne tarorenus. Cuia
TsokecTu. Cuila TSHDKECTH Ha IPYTUX
miaHeTtax. usmyeckue
XapaKTEPUCTUKHU IIJIAHET.

24

YPOK ¢ HCI0JIb30BaHNEM PecypcoB
«Touka pocray». Criia ynpyroctu.
3axoH ['yka.

DpoHTanpHas
nmabopatopHas paboTa B
uugp nabd. «3mepenne
3aBHCUMOCTH CHJIBI

YIIPYTOCTH OT

nedopManuu




MPY>KAHBD».
O6opynosanwue: LlItatus
C Kpernexom, Habop
MPY>KKUH, HA0Op TPY30B,
TTMHEWKa, TUHAMOMET]

25 Bec Tena. CBA3b MEXILY CHIIOM
TSHKECTH M MAacCOM Tea.

26 YPoK ¢ HCIOJIb30BaHNEM PECYPCOB [udp. J1a6. «Touka
«Touka pocra». pocTa» (MET. pex. C.
JTnHAMOMETD. 55) JunamomeTtp ¢

[IPEAEIIOM U3MEPEHHUS 5
Vlabopamophas paboma Ne6 H, npyxuHbl Ha
«['pasyupoBaHue NPyKUHbBI U [JIAHILIETE, TPY3bl MAaCCOM
M3MEPEHHE CUJI TMHAMOMETPOM» o 100 r

27 |Ypok ¢ HCNOJIb30BAHHEM PecypcoB @DpoHTanpHas
«Touka pocra». nabopaTopHas pabora B
CrnoxeHue IBYX CUJI HalpaBJICHHbBIX uugp nabd. «IIpasuna
10 OJTHOU MPSIMOM. cioxxeHus: crny LItaTus,
PaBHOnelCTBYIOIIAS CUIL. pblyar, JIMHENKa, 1Ba

0JIMHAKOBBIX TPYy3a, JBa
0JI0Ka, HUTH
HepacTsHKUMAsl, JIMHEKa
M3MEPUTEIIbHAS,
TUHAMOMETP

28  |YVpok ¢ McnoIb30BaHHEM pecypcoB
«Touxa pocra». Cuia TpeHuUs. @DpoHTanpHasA
Tpenue mokos. nabopaTopHas padora Ne

1 «3ydenue nBUKEHUS
TeJa MpH IeUCTBUU CHIIBI
TPCHWUSI»: JICPEBSIHHBIH
Opycok, HabOp TPY30B,
MeXaHHUYeCKas CKaMbsl,
TUHAMOMET]

29 Ypok ¢ HCHO/IB30BAHHEM PecypcoB [udp. JIad. «Touka
«Touka pocray. pocTa» (MET. pexK. C.
JlaGopaTopnast pabota No7 56) JlepeBsiHHBIN OPYCOK,
«/I3MepeHune CuiIbl TpEeHUs Ha0Op TPY30B,
CKOJIbKEHUS» MEXaHHYEeCKasl CKaMbsl,

TUHAMOMETP

30

TpeHue B IpUpOAE U TEXHUKE
KpaTkoBpeMeHHasi KOHTPOJIbHAS
padora Ne2

«Cuna. PaBHoseicTByromas




critay. [[BukeHue u
B3aMMO/ICIICTBHE

Pa3znen 4. laBiienue TBEPABIX Tell,
"KHJKOCTei U ra3os.

23

31

JlaBnenue. ENMHUIEI JaBIeHUS.

32

CriocoOBl YMEHBIICHHUS U
YBEITUYEHUS J1aBJICHHUS.
JlaGopaTopHas pabora Ne§
«/3mepenne 1aBiIeHus TBEPAOTO
TEJIa Ha OTIOPY»

[IENJEN

33

/laBienue rasa.

34

VPoOK ¢ HCIOJIb30BAHMEM PECYPCOB
«Touka pocra».

[lepenava naBieHUs KUIKOCTIMH U
razamu. 3akoH Ilackas.

=

@poHTanpHas
nmabopaTopHas paboTa
«3akoH [lackains.
Ornpesenenue 1aBieHUs
KUAKOCTH» JlaTunk
NTaBJICHHS, IIITATUB,
paboyasi EMKOCTb,
TpyOKa, JIMHEHWKa

35

JlaBieHue B )KUJIKOCTSAX U ra3zax.
KpaTkoBpeMeHHasi KOHTPOJIbHAS
paboTa Ne3.

«JlaBnenue. 3akoH ITackamnsi»

36

PacyeT naBiieHHs )KUIKOCTH Ha JTHO
W CTCHKU COCYJA.

37

Coo0IIaroImecs: COCY/Ibl.

38

Bec Bo3ayxa. ATMocdepHoe
naBJICHUE.

39

M3mepenue armocpepHOro
nassenus. OnbiT Toppuuesiu.

40

bapometp - anepous. ATmocdepHoe
TaBJIeHHE Ha PAa3JIMYHBIX BHICOTAX.

41

Pemenune 3agau «/laBaenue B
SKUIKOCTSIX U ra3ax»

42

N3mepenue naBieHus. MaHOMETpHI.
KpaTKOBpeMeHHaS[ KOHTpOJbHas
padora Ne 4 110

TeMe «/laBiieHne B )KMJIKOCTH U
raze»

43

[lop1HEBOM KUIKOCTHBIN HACOC.
[ ' uapaBaMyecKum mmpecc.

44

JlelicTBHE XXKMIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJIO.

45

3akoH Apxumena.

46

Ypok ¢ HCcnoib30BaHNEM PecypcoB
«Touxa pocray.

Vlabopamopnas paboma Ne9
«3MepeHne BBITAIKUBAIOLIEH

CHJIIBI)

(=

[udp. JIab. «Touka
pocTa» (MeT. pexk. c. 67)
JIMHaMOMeTp, IITAaTHB

YHUBEPCAJIBHBI,




MEpPHBINA WJIHHIP
(MeH3ypKa), rpy3
MATUHAPUYCCKUHN 13
CTaJIH,IPY3
[MTHHIPUYECKHH U3
AJIFOMUHUEBOIO CIIJIABa,
HUTD

47

[I1aBanue te.

48

Penrenue 3agad mo TeMam :
«ApxuMeoBa cuiay, «Y CIOBUS
[LIABAHUS TEI.

(=

49

VPoK ¢ UCI0JIb30BAHHEM PECYPCOB
«Touka poctay.
Vlabopamopnas paboma Ne 10

B JKUIKOCTHY.

((I/I3y‘leHI/IC YCJIOBI/Iﬁ IIJ1aBaHusA TCJIa

Ludp. J1ab. «Touka
pocTa» (MET. pek. c. 68)
JluHaMmoMeTp, IITaTUB
YHUBEPCAJIbHBIN, MEPHBII
IUTUHAP (MEH3YpKa),
rpy3 LWINHIPUYECKUN U3
CIEIMAJIBHOTO IUIACTHKA,
HUTh, IOBapEHHAs COJIb,
[ajg04Ka JJs
[IEpPEMEIINBAHUS

50

[[1aBaHue cymos.
BosnyxoruiaBanue.

51

Pemnienue 3agad mo remam:
«ApxumenoBa cuiL.y, «llinaBanue
Tei», «IimaBanue cynos.
Bo3ayxomiaBanuey.

52

KontpoabHas pabora NeS Ha
TeMy: «JlaBiieHre TBEpAbIX Tell,
PKUJIKOCTEN U Ta30B»

53

«Ha 3emiie, o BOJIOM U B HEOC»

Pasznen 5. PaGoTa M MOIIIHOCTD.
JHeprus.

13

54

Mexannueckas pabota. Exuauiibt
a0OTEL

55

MomHocTh. EAUHUIEI MOIITHOCTH.

56

[IpocThie MexaHU3MBI. Phryar.
PaBHOBecHE CHJI HA phIUare.

57

MOMEHT CHJIBI.

58

YPOK ¢ HCIIOJIb30BAHHEM PecypcoB
«Touka pocray.
Pbruaru B TeXHHKE, OBITY U

pUpO/IE.

Vlabopamopnas paboma Ne 11
«M3y4eHune yciioBusl paBHOBECHUS

braaray.

(=

Ludp. J1ab. «Touka
pocTa» (MeT. pexk. ¢. 57)
Poryar ¢ kpereHusMu
11 TPY30B, HA0OP
rpy3os o 100 r,
TMHAMOMETP




59

biioku. «3010TO€ MPaBUIIO»
MCXaHUKU.

DpoHTaNbHASA
nmabopatopHas paboTa ¢
nndp n1ad. «3yuenue
MOJIBHKHBIX U
HEMOIBIYKHBIX OJIOKOBY
TTonBMXXHBIN U
HETIOIBHIKHBIN OJIOKH,
Ha0Op TPY30B, HUTH,
TUHAMOMETD, IITATUB,
JIMHEWKa

60

IlenTp TsxECTH. Y CITOBHE
paBHOBecus Ten. JlaboparopHas
padora Nel2 «Onpenenenue neHTpa
TSOHKECTH IJIOCKOW | MIacTHHBI

61

YPoK ¢ UCIoJIb30BaHHEM PecypcoB
«Touxa pocray.

Koadduiment mosnesnoro necTeust
MEXaHH3MOB.

Vlabopamopnas paboma Nel3
«Onpenenenue KII/ npu nogneme
Tea M0 HAKIIOHHOW IIIOCKOCTHY

[udp. JIabd. «Touka
pocTa» (MeT. pex. C.

57) Ultatus,
MEXaHHUYEeCKasl CKaMbsl,
OPYCOK C KPIOUKOM,
nMMHEelKa, Habop TPy30B,
TTMHAMOMET]

62

Pemrenne 3amau mo teme «Pabora,
MomHocTh, KITJ[ mpocThix
MEXaHU3MOB.

63

Oneprus. Kunetnueckas u
MOTEHLMATbHASI SHEPTUl.

64

[ IpeBpaliienrie 0THOTO BUIA
MEXaHUYECKOW SHEPTUHU B IPYTOM.
Pemenue 3agay mo teMme «Paborta,
MOUIIHOCTb, SHEPT U

65

KonTtposbHas padota Ne6 110
teme «PaboTa, MOIIIHOCTD, YHEPTUSI)

66

Pabota u MOIIHOCTh. DHEPrusl.
Pemenue 3a1a4 u3 kypca Guzuku 7
KJjlacca

67

liTorosas KOHTpOJIbHas paboTa
(mpoMeKyTO4Hasl aTTeCTalusl )

68

O6006menne. dusznka u MUp B

KOTOPOM MBI )KUBEM




KaneHpgapHo-TemaTuyecKkoe naaHMpoBaHue 8 Knacc.

Ne Kor-B0 | mata | Jara
Tema 4acoB no no Hcnoan3oBanue
n/n naany | dakry 000py10BaHMS LIEHTPA
«Touka pocray
Pa3zien 1. TENJIOBBIE 23
SBJIEHUSA
1 |BBozmHbIit HHCTPYKTaX 110 OXpaHe 1 O6opynoBanue:
Tpyna. TennoBoe qBUKEHNE. JlabopatopHbIit
Temnepatypa. BHyTpenHss TEPMOMETD, JATUUK
SHEPIHUsl. TEMIIEPaTyphl
2 |Cnoco6bl H3MEHEHUs 1
BHYTPEHHEHN SHEPTHUU.
JdemMoHcTpanus
«3menenue
BHYTPEHHEHN YHEPIUU
TeJa Ipyu TPEHUU U
yaape»: 1aT4uK
TEMIIEpaTyphbl, 1BE
JIOCKHU, JIBE€ CBUHIIOBbBIE
IJIACTUHKH, MOJIOTOK
3 1
JdemoHncTpanus
«lTormomenue
BuJIb! TEMI0NepeIayH. CBETOBOM YHEPTUM»:
JIBa JaTYMKa
TEMIIepaTyphl, JIaMIIa,
TucT Oenoi u uépHo
Oymaru, CKOT4
4 1
KonuuecTBo TemnoTsl. EauHUIIBI
KOJIMYECTBA TEIUIOTHI.
S |YienbHas TEMIIOEMKOCTh 1
BELIECTBA.
6 [Pacuer KonMYECTBA TEIIOTHI, 1
HEO0OXOIUMOTO JIJIsl HATPEBAHUS
TeJa WIHK BBIIEISIEMOT0 UM TIPHU
OXJIAXKICHUH.
7 1
JlaGoparopuas pabotaNel HaTauk TeMneparyper,
"CpaBHEHHUE KOJIUYECTB TEIIOTHI TepmMometp,
[IPU CMELIEHUH BOJBI PA3HON KajlopuMETP, MCPHbIN
reMmepaTyps” LWIMHADP (MEH3YpKa),
nabopaTopHbBIC
CTaKaHbl, TOpsYas U
X0JIOAHAs! BOAA
8  |TaGopartopmas paGora Ne 2 1 Hatunk
«M3mepenue yaenpHon TeMIIEepaTypsl,
TEIJIOEMKOCTU TBEPAOTO TEJIa» TEpPMOMETD,




KaJIOPUMETP, TopsUast
1 XOJIO/IHAs BOJIA,
MEPHBIA LIWIIHHAD,

rpy3 UUIMHIPUYECKUI
C KPIOUKOM, HUTb,
AJIEKTPOHHBIE BECHI

9  Dueprus Tormmmpa. YaenbHas
TEIIOTa CTOPAHUS TBEPIOTO
Tena.
10 [Bakon coxpanenus u
[PEBPAICHUS SHEPTUU B
MEXaHHUYECKHUX U TEIIOBBIX
poiieccax.
11 Pemienue 3agad no reme
«TernoBbIC SIBICHUS
12 'ISOHTpOHBHaSI pabota Nel
TermioBbie SIBJICHUS
13 |ArperaTHble cocTosHuS
BerecTBa. [[naBnenue u
OTBEpJCBaHUE.
14
®poHTanbHas
nabopartopHas pabota
Ne 1.
«Omnpenenenue
YAEIBHOM TEIIOTHI
['pacduk nuaBiaeHUs U TUTABIICHUS JIbJIay:
OTBEpCBAHUS KPUCTAIUTHUCCKUAX JATYUK TeMIIepaTyphbl,
Tel. KaJIOPUMETP, COCY/I C
TAIOIIUM JIbJIOM, COCY/I
Y enbHas TEIUIoTa TUIABJICHHUS. C BOJIOIA, 9IIEKTPOHHBIE
Becbl. DpoHTaNbHAS
nabopartopHas pabota
Ne 2. «O6pa3zoBanue
KPUCTAIIJIOBY:
MHUKPOCKOII, TPOOHpKa
C HACBHIIIICHHBIM
pacTBOpoM
JIBYXPOMOBOKHCIIOTO
aMMOHHS,
15 |Pemenue 3anau."TInaBnenue Ten
U KpUcTauM3amms"”
16 Hcnapenue. HacbllieHHBIN U JemoHcTpanus

HEHACBIIICHHBIN Tap.
Konnencauus. [lornomenue
SHEPTHHU NPU UCTTAPEHUU
PKUJIKOCTHU U BBIJICJICHHUE €€ IPU

KOHACHCAIIWU I1apa.

«Hcnapenue ciupTay:
JATYUK TEMIIEPATYpPHI,
npoOupKa, TUCTOUKH




OyMaru, pe3uHKH,
pa3HbIE CIIUPTHL

17

Kunenue. Y nennHas Temiora
napooOpa3zoBaHus U
KOHJICHCAIIUH.

JemoHcTpanus
«M3ydenue nponecca
KHIIEHUS BOJIBI):
JaTYUK TEMIIEpaTyphl,
LITaTUB
YHUBEPCAJIbHBIMN,
KoJI0a CTEeKJITHHAS,
CIIMPTOBKA,
IIOBapEHHAas COJIb

18

BrnaxnocTts Bo3ayxa. CriocoObl
OTIpe/ICTICHNUS BIIAKHOCTH
BO31yXa. JJabopaTopHas pabora
No3 "3mepeHue BIaKHOCTH
BO3/MYyXa'".

JlaTuuk Temmneparypsl,
TepMOMETP, MapJis,
COCYJl C BOJIOU

19

Perenue 3amay (Ha pacueT
KOJIMYECTBA TEIUIOTHI IPU
M3MEHEHUU

ArperaTHOTO COCTOSTHHS
BEIIICCTBA).

20

Pabora rasa u napa npu
pacumpenun. J{Burarens
BHYTPEHHETO CTOPAHMUSL.

21

[Taposast TypOuna. KI1/]
TETJIOBOTO JABUTATEIS.. TerIoBbIe
TTBUTATEJH.

22

TerutoBbie ManinHbl. I3MeHeHue
ArperaTHbIX COCTOSTHUM
BEIECTBA.

23

KonTponbHas padora Ne2
"N3meHeHune arperaTHbIX
COCTOSIHUI BellecTna. .

Paznen 2.
DJIEKTPUYECKUE
SIBJIEHU S

27

24

DneKTpu3anus Tel npu
CONPUKOCHOBEHUU. J[Ba pona
3apsa0B. BzaumoeiicTBue
3apsKEHHBIX T€J. DJIEKTPOCKOI

25

DJIEKTPUUECKOE TIOJIE.
[IpoBOJHHMKH, IOTYITPOBOIHUKI

1 HCIIPOBOJHHKH OJICKTPHUYICCTBA.




26 |JlenMMOCTb HIEKTPHYECKOTO 1
3apsiga. DiekTpoH. CTpoeHue
aToMa.

27 |O6bAcHEHHE DIEKTPHIECKHX 1
SIBJICHUM.

28 1
OnekTpuyeckuil Tok. lcTouHnku
HIIEKTPUYECKOTO TOKA.

KoHTtposbHast paboTa Ne3
(xpaTkoBpeM.) "DneKTpuszanus
ten. Ctpoenue atoma'.

29 1
DJIeKTpUUYecKas 1enb U e€
COCTaBHBIE YACTH.

DJIEKTPUUYECKUIN TOK B METaJlIax.

30 |[leiicTBHS 2IEKTPUYECKOrO TOKA. 1
HarmpaBnenue 3J1eKTpruIecKoro
TOKA.

31 |Cummt Toxa. Enunuiiel cummsl Toka. 1 Hat4uk ToKa,
Amnepmerp. 3mepenue cuiibl aMIepMerp
TOKA. JIBYXTIPEIEIbHBIH,

MCTOYHUK TUTAHMUS,
JlaGopaTopnast pabota No4 KOMILJIEKT IPOBOJIOB,
"COopKa 2JeKTPUUYECKOH HETIH. PE3UCTOPBI, KIIOY
l3MepeHune cuiibl TOKa B €€
A3JIMYHbIX yyacTkax'.

32 1
DIIEKTPUUECKOE HANPsKEHUE.

EAMHUILIBI HATIPSKSHMUS. JlaTuuk HampsHKeHUS,
Bonermetp. U3mepenue BOJIBTMETP
HanpsokeHus. JlabopaTopHas JIBYXTIPEICIbHBIMH,
pabota Ne5 "Usmepenue HWCTOYHUK MUTAHUS,
HAIPSKEHUS HA Pa3IUIHBIX KOMILJIEKT ITPOBOJIOB,
y4acTKax JIEKTpUYECKOM nenu". PE3UCTOPBI, KIIIOY

33 1 JdemMoncTpanus

«HccnenoBanue
3aBUCUMOCTH CHITBI
3aBUCUMOCTE CUJIBI TOKA OT TOKa B IPOBOIHUKE OT
HaIPSHKEHUS. DIIEKTPUIECKOe HAIPKCHUA: NATHIK
TOKa, JaTYUK
CONPOTUBIICHUE TPOBOIHUKOB.
HaIpsKEHUs,
ETuHUIBI COTTPOTUBIICHHUS.
pe3ucTop, peocTar,
MCTOYHMK ITUTAHUS,
KOMIUIEKT NPOBOJIOB,
KJIIOY
34 [Baxon Oma jjisg ydacTKa ICIH. 1
35 1

PacueT conpoTuBieHus
[IPOBOJIHUKA. Y IEIIbHOE
CONPOTHUBJICHUE.




36

[ Ipumepsl Ha pacdeT
CONPOTHUBIICHUS IPOBOJIHUKA
CHUJIBI TOKA W HAIIPSKCHUS.

37 aTYMK TOKA, peOocTat
Peocratsl. JlTabopaTopHast pabota A P ’
" MCTOYHUK MTUTAHMUS,
No6 "PerynupoBaHue CUJIbI TOKA
" KOMIUICKT IPOBOJIOB,
peoctaTtom".
KITIIOY
38
JlaTamk Toka, JaT4uK
HATPSKEHUS
Jlaboparopnas pabota Ne7 p ’
" amMIepMeTp
N3mepenue conpoTuBIeHUS .
JIBYXITPEICIHHBIN,
MPOBOJIHHKA C MIOMOIIBIO
" BOJIBTMETP
aMIiepMeTpa 1 BoJIbTMeTpa'. .
JIBYXITPEICITHHBIMN,
PE3UCTOPHI, UCTOUYHUK
MUTaHUs], KOMILUIEKT
MTPOBOJIOB, KITIOY
39
JlaTuuk Toka, TaTYUK
[TocnenoBarenbHOE HaTPSDKCHUS,
COTPOTHBIICHUE TIPOBOTHUKOB aMIepMeTp
Jlaboparopnas pabota Ne 8. JIBYXTIPEICTbHBIMH,
«V3yuyeHue nocienoBaTeIbHOTO BOJIBTMET]
COCIMHEHUS TIPOBOTHUKOB. JIBYXITpEIEIbHBIN,
PE3HUCTOPHI, UCTOYHUK
MUTaHM], KOMIUIEKT
ITPOBOJIOB, KITFOY
40
JlaTuuk TOKa, NaTYHK
[TapamiensHOE COMPOTHBICHNE HaIPSDKCHUS,
poBOAHUKOB. JlabopaTtopHas amMIepMeTp
pabota Ne9 . «M3y4yenue JABYXIIPENEIbHBIN,
MapayieIbHOTO COSAMHEHUS BOJIETMET]
[TPOBOTHHKOBY JBYXIIPEICTBHBIN,
PE3UCTOPBI, UCTOYHUK
MTUTAHMSI, KOMITICKT
IPOBOJIOB, KJIHOY
41
Pemenue 3amad.(mo reme
:"CoenMHeHnE IPOBOIHUKOB",
"3axon Oma jy1st ygacTka nenu").
42  [KonTponpHas pabota Ned
"DIeKTPUUIECKHI TOK.
CoelMHEeHHEe MPOBOJIHMKOB' .
43 [PaGoTa H MOIIHOCT

QJICKTPHUYICCKOI'O TOKA.




44

Equauter paboTsl
HIIEKTPUYECKOTO TOKa,
MpUMEHSIEMbIC Ha MTPAKTHKE.

JlaGopaTopHnas pabora Ne 10
"U3mepeHune MOIHOCTH U
paboThI TOKA B AJIEKTPUUECKOI
namme".

JlaTamk Toka, JaT4uK
HaNpsHKEHUs,
aMIIEpMETP
JBYXIIPEEIbHBIN,
BOJIETMETP
JIBYXITPEIETbHbIN,
JIaMII04YKa, UCTOUYHUK
MUTaHKS, KOMILICKT
MIPOBOJOB, KITFOY

45

Harpeanue npoBOJHUKOB
AIIEKTPUYECKUM TOKOM. 3aKOH
koynsi-JIenna.

46

Kongencarop.

47

Jlamria HaKaTUBaHMS.
JJIeKTpUYECKHE HarpeBaTEIIbHBIC
pUOOPBHI.

KopoTkoe 3aMbIkaHue,
pelOXpaHUTEIH.

==

48

:‘)J'ICKT]T)I/I‘ICCKI/IC SABJICHU

49

DIEKTPUUECTBO COIIEIIIEE C
HeOec

50

KonTtposnbHas paboTa Ne5
"DNIEKTPUUECKHE SIBJICHUS

Pazngea 3.
JJIEKTPOMATI'HUTHBLIE
ABJIEHUSA

51

MarautHoe 1ojie. MaruutHoe
MoJIe MPSIMOro ToKa. MarHuTHbIE
ITMHUH.

JdemMoHcTpanus
«M3mepenue noss
MOCTOSIHHOTO MarHuTa
MOCTOSTHHBINA MarHuT
ITOJIOCOBOM

52

MarHuTHOE 1MoJIe KaTyIIKHU ¢
TOKOM. DJIEKTPOMATrHUTBI U UX
[MPUMEHEHUE.

JlaGopaTopnast pabota Nel 1
"COopka 37eKTpOMarHura u
MCIIBITAHUE €ro JAeicTBus".

53

[locTOSIHHBIE MAarHUTHI.
MarsuTHOE I0J1€ MOCTOSHHBIX
MarHuToB. MarHuTHoe 1noiie
3emn. JlabopaToprast pabota No
12 «M3y4yeHre MarHuTHOTO MoJis
[MOCTOSIHHBIX MAarHUTOBY

JlaT4nK MarHUTHOTO
T10JIsI, TOCTOSIHHBIN
MAarHuT II0JIOCOBOIA,

JIMHEeMKa
M3MEpUTEIbHAS




o4 JleiicTBME MAarHUTHOTO TOJIs Ha 1
MTPOBOITHHUK C TOKOM.
DJIEKTPUYECKUIN JBUTATEb.
JlaGopaTopHnas paborta Nel3
"N3yueHne 31eKTpuIeCcKOro
TBUTATEIIS TOCTOSTHHOTO TOKA (HA
MOJICIIH )
55 1
DNIEKTPOMATHUTHBIC SIBJICHHUS.
KpaTtkoBpeMeHHasi KOHTPOJIbHAS
pabota Neb6 o Teme
«OIEKTPOMArHUTHBIC SIBICHUS
56 |DneKTpOMAarHUTHBIE SIBJICHHUSI 1
Paznen 4. CBETOBBIE 9
ABJIEHUA
57 1 OcBeTuTens c
CTOUHMKH CBETA. MCTOYHUKOM CBETa Ha
PacripocTpaHeHHUe CBETa. 3,5 B,  ucrouHuk
JlaGopaTopnas padora Ne 14. TIUTAHNA,  KOMILTCKT
«Habro1eH1e NPIMOIHHEHHOTO [IPOBOJIOB,  IICJICBAs
PacIpOCTpaHEHHS CBETa» Auadparma
Buaumoe TBHKEHHE CBETHIIL.
58 1
Ocseturens ¢
HCTOYHHUKOM CBETa Ha
OTpakeHue cBeTa. 3aKOH 3,5 B, uctounuk
OTpakKCHHS CBETA. MUTAHMS], KOMILUIEKT
Vlabopamopnas paboma 15 « MIPOBO/IOB, IIIEJICBasI
«M3ydeHue siBICHUS OTPAKCHUS nuadparma,
CBETa» MONYLUIUHJP,
TUTAHIIET HA MTIOTHOM
JUCTE C KPYrOBBIM
TPaHCIOPTHPOM
59 [[Inockoe 3epkalo. 1
60 1
OcBeTuTens ¢
HMCTOYHUKOM CBETA Ha
[Ipenomienue cBeta. 3aKOH 3,5 B, ucrounux
MPEIIOMIICHUS CBETA. MUTAHUS, KOMIUICKT
Vlabopamophas paboma 16 « . MIPOBO/IOB, IIIeJIeBast
«3yueHue saBneHus nuadparma,
MPETOMIICHUS CBETa» TOJTYIIHITUHJIP,
[UTAHIIET Ha MJIOTHOM
JIMCTE C KPYrOBBIM
TPAHCTIOPTHPOM
61 UIunser. OnTHyecKast CUITA JIHH3. 1




62 1
OcBeTHuTeIb C
HCTOYHHUKOM CBETA Ha
3,5 B, ucrounmnk
300pakeHus JaBaeMble JTMH30M. TMTaHU, KOMITICKT
Jlaboparopuas pabora Nel7 TIpOBOJIOB, ICIICBAA
"N3yuenune nzodpaxeHus Anadparma, Jkpant
TaBaeMoro JUH30M". CTaJIbHOH,
HaTPAaBIISAOIIAs C
U3MEPUTEIILHON
IIKAIO0H, cCoOMparomme
JINH3BI,
pacceuBaromias JMH3a,
ciaiin «Moxaeiab
MpEeIMETay B peTepe
63 [['ma3 kak omrHyeckas cucTeMa. 1
OnTuyeckue mpuoOOopklI.
64 |CBeTOBBIE SIBIICHUS 1
65 |Kontpombhas padota Ne 7. 1
«CBETOBBIC SIBIICHUS
Pa3gen 5. IOBTOPEHUE 3
66 [[MoaroroBka K HTOTOBOI 1
KOHTPOJILHOH paboTe. dusnka u
MUP, B KOTOPOM MBI JKHBEM
67 |MToroBasi KOHTpOJIbHAsS paboOTa. 1
68 |0600uIeHNE U aHAIN3 UTOTOBOI 1

KOHTPOJIBHOH paboTsl. «Kakas
CTpaHHas IIaHETA...»




KaneHpapHo-TemaTnyeckoe na1aHUpoBaHue 9 Knacc.

Ne Tema Koa- | Jlara | Jlara Hcnoab3oBanue
BO no no |ooopynoBanus neHTpa «Touka
n/n yacoB | mjaaHy | dakry pocTay
Pazzen 1. 3akonbl 34
ABHKCHUA U
B3auMMOJelicTBHS TeJl.

1 1
BBOJIHBII HHCTPYKTAX IO
Th. MartepuanbHasi TOUKA.
Cucrema oTcuera.

2 [[lepememnicHue. 1

3 OnpeneneHue
KOOPIUHATEI 1
JIBUXKYILIETOCS TEJIA.

4 1
[ IpsimonnHEHOE
PaBHOMEPHOE JBUKECHHUE
[lepemenienue npu
[PSIMOJINHETHOM
PaBHOMEPHOM JBH)KCHUHU.

5 1
['paduku 3aBUCHUMOCTH
KHHEMaTHYCCKHUX BEJTUYNH
OT BPEMEHH IIPU
MPSMOJIMHETHOM
PaBHOMEPHOM JBHKCHUU
CpenHsisi CKOPOCTh 1
Pemenue 3amau 1
[IpsiMmonMHetHOE

8 |paBHOYCKOpPCHHOE 1
JIBUOKEHUE. Y CKOPEHHUE.

9 |Ckopocrts 1
[PSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO

nerkeHus [ papuk

CKOPOCTH.




10

[lepemenienue npu
[IPSMOJIMHEHOM
PaBHOYCKOPEHHOM
IBHKEHHM.

11

[lepemenienue Tena npu
MPSMOJIMHETHOM
NBIOKEHUH 0€3 HaualbHOM
CKOPOCTH.

12

JlaboparopHas paboTa No
1 "UccnenoBanue
PaBHOYCKOPEHHOTO
NBIOKEHU 0€3 HadYaIbHOI
CKOPOCTH.

Oo6opynosanue: [lITatus
1abopaTopHbIii,
MEXaHUYEeCKasi CKaMbsl,
OpYCOK JE€pPEBSHHBIN,
SJIEKTPOHHBIA CEKYHIOMED C
maT4UKaMH,
MarHUTOYIpaBJIsieMbIe
FEpPKOHOBBIC JTATYUKU
CEeKyHIOMepa

13

['paduku 3aBUCUMOCTH
KMHEMATUYECKUX BEIUYHUH
OT BpEMEHU MpU
[IPSIMOJIMHEHOM
PaBHOYCKOPEHHOM
IBUKEHUH

14

Perenue 3amay «
PaBHOyCKOpEeHHOE
IBUXKCHUE

15

Penrenue 3agad mo reMe
«OCHOBBI KHHEMATHKI

16

KonTponbHas padora Nel
o teme «lIpsmonuneitHoe
PaBHOYCKOPEHHOE
JIBHJKCHHEY

17

OTHOCUTEIBHOCTD

IBHKCHUA

18

MHepryanbHble CUCTEMBI
orcuéra. [lepBrlii 3aKOH
Herotona.

19

Btopoii 3akon HeroToHa.

20

Tpetuii 3akoH HeroToHA.

21

CB0OOJHOE MTaleHUE TEIL.

22

JIBr>KeHUE Tena,
OpOILIECHHOTO BEPTHKAIBLHO
BBepx. HeBecoMoCTh.

i L




23

JlaGopaTopHast pabora Ne
2 "M3MepeHne ycKkopeHus
cBOOOIHOTO MaieHust"

24

3aKOH BCEMHPHOTO
TATOTEHUSI.

25

'YckopeHrne cBOOOTHOTO
maJeHus Ha 3eMie U
pyrux HEOCCHBIX TEJL.

26

[IpsimosnHEHOE 1
KPUBOJIMHEHHOE
NBUKEHUE. [[BroKeHue
TeJIa 110 OKPYKHOCTH C
MOCTOSIHHOM 110 MOJTYJIIO
CKOPOCTBIO.

27

Penrenue 3agauq.

28

VIcKkycCTBEeHHbBIE CTYTHUKU
SeMiu

29

Hmnynbc Tena. 3akoH
COXpaHEeHHsI UMITYJIbCa.

30

PeakTBHOE IBHKEHUE.
PakeTnl.

31

Penrenue 3agau

32

Brisox 3axoHa
COXpaHEHUS
MEXaHUYECKOU SHEPTHUH.

==

33

Pemenue 3agau mo Teme
"3aKOHBI COXpAaHEHUS B

MCXAaHHUKC

34

Konrtpomnbnas padora Ne 2
0 TeMe '"3aKOHBI
COXpaHCHHS B MEXaHHKE

M

Paspen 2.
MexaHu4yeckue
KonebaHusA u BO/HbI.
3BYK.

15

35

KonebarensHoe
neuxeHue. CBOOOIHBIE
KoJIcOaHus.

36

BenuduHel,
XapaKTEePU3YIOLINE
KoJieOaTeIbHOE
IBIDKCHUE.

[lemoHcTpayumn
«KoebaHuss HUTSIHOTO
MasTHUKA U CBOOOJTHBIC
KoJieOaHus Tpy3a Ha
MPYKUHE»:
O6opypoBaHue: narunk
YCKOPEHUSI, IITATUB C
KperneskoM, Habop TPy30B,

37

["apmonunueckue

KOJIcOaHUs




38

Jlaboparopnas pabota No
3 "« UccnenoBanue
3aBHCHMOCTH TEpUOJIa
YaCTOThI CBOOOTHBIX
KoJieOaHUM MasiTHUKA OT
TUTMHBI €T0 HUTH.

«3yuenune konedbaHuit
HUTSHOTO MasiTHUKa:
OGopynoBaHme: KOMIIBIOTED,
TaTYUK YCKOPEHHUSI, TPY3 C
KPIOYKOM, JIETKas 1

HCpACTAXKUMad HUTb, PYJICTKa

3yueHune kojaebaHuii rpys3a
Ha NPY>KUHE»:
O6opynoBanue:
KOMIIBIOTED, TaTUUK
YCKOPEHHSI, IITATUB C
KpemnesxoM, Habop MpyKUH
pa3HoOM KECTKOCTH, HAOOP
rpy3oB o 100 r.

39

Permenue 3amau

40

3aTyxaroiue
KOJIEOAHMS.
BbIHYyXI€HHbIE
KOJIEOAHMSL.

==

41

Pe3onanc.

42

PacnpocTtpanenue
KoneOaHuil B cpee.
Bonnbl.

=

43

/InuHa BostHBL. CKOPOCTH
pacrnpocTpaHeHus
BOJIHBI.

44

VcTOYHMKY 3BYKa.
3BYKOBBIC KOJICOAHHUS.

45

BricoTa, TeMOp 1
IPOMKOCTb 3BYKA.

46

PacnipocTpanenue 3ByKa.
3BYKOBBIE€ BOJIHBI.

47

OTtpakeHue 3ByKa. 9Xo0.
3BYKOBOM pE30HAHC

48

Pemenue 3amau

49

KonTtponbHas padoTa Ne 3
o Teme "MexaHu4uecKue
KoJIeOAHUS U BOJIHEIL.
3ByK"

==

Paznen 3.
DJIEKTPOMATHUTHOE
noJje

25

50

Mar"auTtHoe I110JI€E.

51

Hanpasnenue Toka u
HaIlpaBJI€HUE JTUHUHN €T
MAarHUTHOTO MOJISI.

JleMoHcTpanus
«3mepenrne MarHuTHOr O

110JIs1 BOKPYT' IPOBOJIHMKA C




TOKOM»: QOGopynoBaHue:
TaTYUK MAarHUTHOTO 1OJI,
1Ba IITaTUBA, KOMIUIEKT
IIPOBOJIOB, UCTOYHUK TOKA,
KITFOY

52

OObHapyxeHue
MarHuTHOTO MOJIA 110 €ro
TIEICTBUIO Ha
PIIEKTPUYECKUN TOK.
[TpaBuIIO 1€BOM PYKH.

53

NHayKiys MarHUTHOTO
0J1s1. MarHUTHEINA ITIOTOK.

54

Penrenue 3agau

55

MarguTHbBINA ITOTOK

SIBnieHUE
PIIEKTPOMATrHUTHOMN
WHTYKITUW

=

57

JlabGoparopnas paboTa
No4"3yueHue siBIeHUs
PIEKTPOMATHUTHOMN

MHAYKIHAN'".

58

Hanpasienue
WHIYKIIMOHHOTO TOKA.
[IpaBuno Jlenna.

59

SIBneHuE

CAMOWHIVKIINNA

60

[lonyuenue u nepenaya
MePEMEHHOTO
HIEKTPUYECKOTO TOKA.

61

Tpanchopmatop.

62

BHGKTpOMaFHHTHOC

11OJIC

63

DJIEKTPOMarHUTHbIE

BOJIHbI

64

KonebarenbHbIN KOHTYP.
[lomyueHnue
HIIEKTPOMAarHUTHBIX
KoseOaHuM.

65

[ IpyHLMIIBI paIHOCBA3U U
TEJICBUICHUS.

66

JIeKTpOMarHUTHas
NpUPOAA CBETA.

67

[Ipenomienue cBera.
dusnyeckuii CMbBICH
[M0Ka3aTeJisl TPEJIOMIICHUS.

68

Jlucrniepcus cera. [[Beta

TCII.




69

CrnekTpockon u
criekTporpad

70

THUIBI ONITHYECKUX
CIIEKTPOB

71

[Tornomenue u
MCITyCKaHHUE CBETA
ATOMaMHU.
[Ipoucxoxnenue
JIMHENYaThIX CIIEKTPOB.

72

JlaGopaTopHast pabora Ne
5 "Habmronenue

CIIJIOIITHOTO M JIMHEHYATRIX

CIIEKTPOB UCITYCKaHUs".

73

Penrenue 3agau

74

Konrpomnbnas pabora Ne 4
10 TEMe
«DNIEKTPOMAarHUTHOE
oJje»

==

Pa3znen 4.CTtpoenue atoma
U ATOMHOTO siApa.
Hcnosab3oBaHne JHEPIruu
aTOMHBIX sifiep.

19

75

PannoakTUBHOCTb.

76

Mogenu atomoB. OmnbIT
Pesepdopra.

77

PannoaktuBHbIE
MPEBPALLECHUS AaTOMHBIX

7ep.

78

DKCIIEpUMEHTAIbHbIE
METOBI UCCIIETOBAHMS
YACTHII.

79

JlaGopaTopnast pabota No
6 "U3smepenue
€CTECTBEHHOT'O
paguamoHHoro ¢poHa
o3uMeTpom".

80

OTKpBITHE IPOTOHA U
HEUTpOHA.

81

CocTtaB aTOMHOTO s/Ipa.
S nepHbIE CUJIBI.

82

OHeprus cBs3u. [ledekr
Macc.

83

Penrenue 3agau




84

[lenenue saep ypaHa.
[lenHas peakuusi.

85

JlaGopaTopHas pabora Ne
7 "U3yuenue naeneHus
s7Ipa aToMa ypaHa Io
dororpaduu Tpekos".

86

SnepHslil peakTop.
[IpeoOpazoBanme
BHYTPEHHEHN SHEPrUuu
AQTOMHBIX SIJIED B
DIIEKTPUYECKYIO SHEPTHUIO.

87

ATOMHAasl DHEPreTHKA.

bronornyeckoe aencTaue
paguanuu. 3aKoH
PaIMOaKTUBHOIO pacmaja.

==

89

3aKOH paIMOAKTUBHOTO
pacmaja

90

JlaGopaTopHast pabora Ne
8 "OueHka neprosa
noJypacranaa
HaXOJALIMXCS B BO3yXe
MPOJIYKTOB pacraja ra3a
panona. ".JlabopaTtopHas
pabota Ne 9 "M3zyuyeHue
TPEKOB 3apsKEHHBIX
JaCTUI] I10 TOTOBBIM
dororpadusm ".

91

TepmosinepHas peaxius.

92

Perenue 3amau

93

KonTtponbHas pabota Ne 5
mo TeMe «Pu3nKa atoMa u
ATOMHOTO siIpa.
lcrionp30BaHue SHETUH
ATOMHBIX sIIEpP»

(=

Pa3znen 5. Ctpoenue u
hBoonus Beenennoit

94

CocraB, CTpOCHHE U
[IPOUCXOKICHHE
COJIHEYHOM CUCTEMEL.

95

Bonpluye miaHeTsbl
COJIHEYHOI CUCTEMBL.

96

Mauneie Tesra CoTHEeUHOH
CUCTEMBL.

97

CtpoeHue, U3yuyeHue u
pBorOIMs COoNMHLA U

3BE3I.




98 CTpO@HI/Ie H 5BOJIFOITUA

N 1
BcenenHon.
Pa3znen 6. [loBTopenne 4
99 |MroroBoe MOBTOpEHUE. 1
100 M toroBast KOHTpOJIbHAS 1
pabora.
101 AHanm3 01111/1“601( 1
KOHTPOJILHON paOOTHI.
102 1

[ToBTOpeHHEe U 00001IeHIE

Cnucok JIUTEPATYPLI C YKAa3aHUHEM IICPCUHA V‘ICﬁHO-MeTOHI/I‘leCKOFO

o0ecreyeHs, CPEJACTB 00VUECHHUS M DJICKTPOHHBIX 00pa30BaTeJILHBIX
peCypPCoB.

1. Mapon A.E., Mapon E.A. ®usuka. 7 knacc. Aunakruueckue matepuansl. M.: J[Ipoda, 2019.

2. [leppikun A.B. dusuka. 7 KJIacc. YueOHUK IS
0011e00pa30BaTEeIIbHBIX

yupexaenuii. M.: [Ipoda, 2018.

3. Ounonosuy H.B. ®usnka. 7 kinacc. Metoanueckoe nocodue k yueOHuky A.B. Ileppimkuna.

M.: [Ipoda, 2018.
4. Xannanosa T.A., Xannano H.K. ®usuka. 7 xnacc. Pabouas trerpans. M.: [Ipoda, 2019.
5. Xannanona T.A., Xannano H.K. ®usuka. 7 xnacc. Tectsl. M.: Ipoda, 2019

6. Ileppimkun A.B. ®uzuka. 8 xmacc. YueOHuk mia  oOmieoOpa3oBaTebHBIX
opranuzanuii. M.: [Ipoda, 2019.

7. Ounonosuy H.B. ®usuka. 8 kinacc. Metonuueckoe nocodue k yueonuky A.B. Ilepoimkuna.
M.: [Ipoda, 2018.

8. XannanoBa T.A. ®usuka. 8 knacc. Pabouas Tetpans. M.: Ipoda, 2014.

9. Mapon A.E., Mapon E.A., Tlozoiickuii C.B. ®usuka. 8 kmacc. COOpHUK BOIIPOCOB M 3a]1a4.
M.: JIpoda, 2019.

10. . XannanoB H.K., Xannanosa T.A. COOpHUK TeCTOBBIX 3a7aHuil 10 (usuke. § kimacc. M.:
BAKO, 2019.

11. Ousuka. 9 ki.: yueb. mig obueodbpaszosar. yupexaeHuil. / A.B. [Iépsimkun, E.M. I'yrHuk
M.: [Ipoda, 2017.

12. ®dusmka. 9 knacc: moypouHsle TiaHbl Mo yueOHuky A.B. I1€peimkuna, E.M. ['yTHUK / aBT.-
coct. C.B. bo6poga. - Bonrorpan: Yuurens, 2017. - 175 c.

13. Owusuka: 3anaynuk: 9 - 11 ki1.: Yueb. mocobue 1 obieodpa3opar. yued. 3aBefieHuid. - M.:
Hpoda, 1996. - 368 c.: . - (3agmaunuku «Apodsr»).

14. ®usuka. Tectol. 7 - 9 knaccel. Kabapnun O.@., Opios B.A. YuebH. - meToxa nocobue. - 4-¢
u31., crepeoturl. - M.: [Ipoda, 2000. - 96 c.: ui.

15. Ou3NYEeCKUil IKCIEPUMEHT B CpefaHell mkone: Mexanuka. MonekynspHas (u3uka.

Onexrpoaunamuka / [llaxmaes H.M., [llunos B.®. - M.: [IpocBemienue, 1989. - 255 c.: un. - (b-ka
yuuTenst U3NKN).

UHmepHem-pecypcbi:



1. bubauoteka - Bce mo npeamety «dusukay. - Pexxum moctyna: http://www.proshkolu.ru

2. BupaeoonsIThl Ha ypokax. - Pexxum mpoctyma:_http:/fizika-class.narod.ru

3. Enunas xosrekius mudpoBhIX 00pa3oBaTeIbHBIX PECYpCoB. - Peskum mocrtyma: http://school-
collection.edu.ru

4. VHTepecHble MaTepUalbl K ypokaMm (PU3MKH 110 TeMaM; TECThI IO TeMaM; HarJsIHbIe TTOCOOUS K
ypokam. - Pexxum moctyma: http://class-fizika.narod.ru

5. Ludpossie 06pazoBaTenbHbIC pecypchl. - Pexxum mpoctyma: hitp://www.openclass.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
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