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MHNOACHUTEJIBHASA 3AIINCKA.

PabGowyas mporpamMma  e€CTECTBEHHOHAYYHOH  HAmpaBICHHOCTH 1O  (U3UKE C
UCIOJIb30BaHUEM 000pyJoBaHUs IeHTpa «Touku poctay ansd 7-9 KiIaccOB OCHOBHOM ILKOJBI
COCTaBJIeHa U pa3paboTaHa B COOTBETCTBHH C:

o @ecnepanbabiM 3akoHOM 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06
obpazoBannu B Poccuiickoit ®deneparum» (C W3M. W J0M., BCTYI. B CHIy C
01.09.2020);

e TpeboBanusiMu @DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa
OCHOBHOTO 00mIero obpaszoBaHus (yTB. MpUKa3oM MuHHCTEpPCTBA OOpa3oBaHUs U
Hayku Poccutickoit @enepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e Jlacmoprom HarmoHasbHOTO TIpoekTa «OOpa3zoBanue» (yTB. mpe3uauymom CoBeTa
pu IIpesunenre PO mno crparernyeckomMy pa3sBUTHIO U HALlMOHAJIBHBIM IPOEKTAM,
poTokoit ot 24.12.2018 Ne 16);

e ['ocynmapcTBeHHOM [IPOTrPaMMOi Poccuiickoi denepaunu «Pa3Burue
obpazoBanus» (yTB. [TocranoBnennem IlpaBurensctBa PO ot 26.12.2017 No 1642
(pen. or 22.02.2021) «OO0 yTBEpKICHUH TOCYAAPCTBEHHOW IPOTrPaMMBbI
Poccuiickoit ®enepanuu «Pa3Butie 06pazoBaHus»;

® aBTOPCKOW MpOrpaMMOil OCHOBHOTO oOImero obpazoBanus 1o ¢uzuke mas1 7-9
knaccos (A. B. Iéperiukun, H.B. ®unonosuy, E.M.I'ytauk, M., «Ipoda», 2015
r.);

e y4eOHBIM IIJIAHOM U OCHOBHOM 00pazoBaTenbHOl nporpammsel OO0 MBOY «11O
No46y;

e MeronuyecKuMU pPEKOMEHJAIMSAMH 1O CO3JaHUI0 U (PYHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3alUAX, PACTIONIOKEHHBIX B CEIbCKOM MECTHOCTH H
MaJiblX ropojiax, LEHTPOB 00pa30BaHMsI €CTECTBEHHOHAYYHON M TEXHOJIOIMUECKON

HalpaBJICHHOCTEH («Touka pocTtay) (YTBepkaeHsbI pacnopspKeHHEM
MunucrepceTBa npocsemenus: Poccuiickoit @enepanuu ot 12 saBaps 2021 1. Ne P-
6).

Pabouas nporpamma peanusyercs B yueOonnkax A. B. Ilepeimkuaa « Pusnka 7 Kimacey,
«Dusuka 8 knace», «Pusnka 9 knace» cuctemsl «Beprukaney [lepoimkun A. B., yueOHuK as
001eobpazoBaTeNbHBIX YUueOHBIX 3aBeAeHU.M.: JIpoda, 2020

[Iporpamma  ompenenser  colepkaHue M CTPYKTypy  ydeOHOro  marepuana,
MIOCJIEZIOBATEILHOCTh €r0 H3Y4YeHMs,, NMyTH (OPMUPOBAHUSA CHUCTEMbl 3HAHUM, YMEHUH U
CIOCOOOB J€SITEILHOCTH, PA3BUTHS, BOCIIUTAHUS M COLUAIN3AIMY YYaLTUXCA.

Co3manne mwnentpa «Touka pocTa» mpenmojaraeT pa3BUTHE 00pa3oBaTEIbHOMN
UHPPACTPYKTYpbl  00Ie00pa30BaTeIbHOW  OpraHu3ali, B TOM YHCJIE OCHAIIECHUE
00111e00pa30BaTeIbHON OpraHu3alum:

1. obopynoBaHueM, CpeaCTBaMHU OOydYEHHsI W BOCIHUTAHHS JUIS U3ydeHHUs (B TOM YHCIIE
AKCIEPUMEHTAIILHOTO) MPEIMETOB, KYpCOB, JUCLIUILINH (Monyneit)
€CTECTBEHHOHAYYHOU HAaMpaBJIECHHOCTH npu peanu3anumu OCHOBHBIX
o0mieo0pa3oBaTeIbHBIX MPOTpaMM U JIOTIOJHUTENBHBIX  001e00pa3oBaTeIbHBIX
mporpaMM, B TOM 4YHCJIE MJis PACIIMPEHUS COACpKaHUS YYEOHOro TMpeameTa
«Du3uka;

2. obopynoBaHHeM, cpecTBaMU OOYUYEHUS U BOCIIUTAHUSA I Pealli3alliy POrpaMm
JOTIOTHUTEIHFHOTO 00pa30BaHUs €CTECTBEHHOHAYYHOM HAMpPaBICHHOCTEH;

3. KOMIMBIOTEPHBIM U UHBIM 000PYI0BaHHEM.



[IpodunbHelii KOMIIEKT o0OOpynoBaHus obecrieunBaeT 3((EeKTUBHOE HOCTHKEHHE
00pa3oBaTeNbHBIX PE3YyJIbTaTOB OOYYAIOMIMMUCS 10 IporpaMMaM €CTeCTBEHHOHAYYHOMH
HalpaBJIEHHOCTH, BO3MOXXHOCTb YIJyOJIEHHOIO H3Yy4EHHUS OTICNIbHBIX IPEAMETOB, B TOM
qyuciae 8 (OPMHUPOBAaHUS H300pETATENBCKOr0, KPEATUBHOTO, KPUTHUYECKOTO MBIIIICHHUS,
pa3BuTHs ~ (PYHKIIMOHAIBHOW  TPaMOTHOCTH y  oOOyd4aromuxcs, B  TOM  YHCIE
€CTECTBEHHOHAYYHON U MaTEMaTUYECKO.

OKCHEPUMEHT SIBIISCTCS HWCTOYHUKOM 3HAHMHM W KPUTEPHEM HMX HCTUHHOCTH B HayKe.
Konuenmust coBpeMEHHOro 0O0pa3oBaHMs MOAPA3yMEBAET, YTO B Y4YEOHOM JKCIEPUMEHTE
BEAYIIYI0O DOJIb JOJDKEH 3aHATh CaMOCTOSATENBHBIM HCCIEIOBATENbCKUNA YUCHUYECKUH
skcnepuMeHT. COBpeMEHHbIE 3KCIIEPUMEHTAIbHBIE HCCIENI0BAaHHUA M0 (PHU3UKE YXKe TPYIHO
IPEeACTaBUTh 0€3 MCHOJIB30BaHMS HE TOJIBKO AHAJOTOBBIX, HO W HU(POBBIX M3MEPHTEIBHBIX
npubopoB. B ®DenepanbHOM TOCyIapCTBEHHOM O0pa3oBaTeNbHOM CTaHAapTe (naiee —
®I'OC) npornrcaHo, 9TO OJTHUM U3 YHHUBEPCAIBHBIX YUCOHBIX

neiictBuil (manee — VYVY/I), npuoOpeTaeMbIX ydallMMHUCS, IOJDKHO CTaTh YMEHHE
«TPOBEJICHUS ONBITOB, MPOCTHIX 3KCIEPUMEHTAIBHBIX HCCIECIOBAHUN, MPSIMBIX U KOCBEHHBIX
M3MEPEHUH ¢ UCTIOIb30BAHUEM aHAIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

VY4eOHbIi SKCTIEpUMEHT 110 (PU3KKE, TPOBOAUMBIN Ha TpaAULIMOHHOM 000pyAoBaHuu (03
NpUMEHEHHs IU(PPOBBIX JTabopaTopuii), HE MOXKET B MOJIHOW Mepe 00ecneunTh peleHre Bcex
oOpa3oBaTeNbHBIX 3a/Ja4y B cOBpeMeHHOW mikose. CloXuBIIAscsS CHUTyalusi OOycCIIOBJIEHa
CYLIECTBOBaHHUEM psijia Mpodiiem:

TPaJUIIMOHHOE MIKOJIbHOE 000pYNOBaHME M3-3a OTPAHUYEHUS TEXHUYECKUX
BO3MOKHOCTEH HE TT03BOJISICT MPOBOANTH MHOTHE KOJTMIECTBEHHBIE HCCIIECIOBAHUS;

JUINTENILHOCTh MPOBEICHUS (PU3NYECKHUX HCCIIeIOBaHUI HE BCerjia corjacyercs ¢
JUTUTENTEHOCTBIO YUeOHBIX 3aHATHH;

BO3MOXXHOCTbH ITPOBEJICHNSI MHOTHX (PM3UYECKUX UCCIICAOBAHUI OTPaHUIHBACTCS
TpeOOBaHUSAMH TEXHUKU OE30MACHOCTH U JIp.

Hudposas naboparopusi KapAUHAIBHBIM 00pa30M H3MEHSET METOJUKY U COZIep)KaHue
AKCIIEPUMEHTAIBHON NEATETFHOCTH W TIOMOTACT PEIIUTHh BHIMICNIEPEYHCICHHBIE MPOOIEMBI.
HIupoxuil cnekTp HU(pPOBBIX JATYUKOB MO3BOJSAET YUAIIUMCS 3HAKOMHUTBHCS C MapameTpamu
(GU3NIECKOTO dKCIIEPUMEHTa HE TOJHKO Ha KAYeCTBEHHOM, HO M Ha KOJUYECTBEHHOM YpOBHE.
C nmomompio 1MdppoBoil 1abOpaTOPUU MOMKHO MPOBOIUTH JIUTEIBHBIN IKCIEPUMEHT JaKe B
OTCYTCTBUHM JKcliepuMeHTaropa. [Ipm 3TOM wm3MepsieMble [aHHBIE W PE3yJlbTaThl MX
00paboTKH 0TOOPAXKAIOTCSI HEMOCPEICTBEHHO HA KpaHEe KOMIIbIOTEpa.

B mpouecce popmupoBaHus 3KCHEPUMEHTAIBHBIX YMEHUN N0 (U3MKE ydaluiics
YUUTCS IPEACTABIATH UH(OPMAIHIO 00 MCCIEJOBAHNY B YETHIPEX BUIAX:

B BepOAJbHOM: OINHKCHIBATH OJKCIIEPHUMEHT, CO3[aBaTh CIIOBECHYIO MOJEIh
IKCIEPUMEHTa, (UKCUPOBATh BHHUMAHHE Ha HU3MEPSIEMbIX (U3NYCCKHX BEIUYHHAX,
TEPMUHOJIOTHH;

B TaOJUYHOM: 3arlOJHATH TAOJUIIBI JAHHBIX, JIKANUX B OCHOBE ITOCTPOCHUS
rpa¢uKoB (IIpU ATOM Yy YyYaIIMXCS BO3HUKACT IMEPBHUYHOE MPEJCTABICHHE O MacITadax
BEJINYMH);

B TpadU4ecKoM: CTPOUTh TpapuKd TO TaOJMYHBIM JaHHBIM, YTO TIO3BOJISICT
NEpEedTH K BBIABMKCHUIO THUIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIy (U3NIECKHUMU
BEJIMYMHAMU (TIPH STOM YUYHUTEIh IMOKA3bIBACT MPEUMYIICCTBO B BH3YAIM3allUU 3aBUCHMOCTEH
MEX]ly BeJTU- YHUHAMH, HATJIAHOCTh 1 MHOTOMEPHOCTH);

B aHanuTH4eckoM (B BHJE MaTeMaTWYeCKUX  YpPaBHCHHWIl):  MPUBOIUTH
MaTeMaTH4YeCKOe  ONHCAaHHE  B3aUMOCBSA3M  (U3UYECKUX  BEJIWYHMH, MaTeMaTH4ecKoe
0000111eHIE TTOTYYEHHBIX PE3YJIbTAaTOB.

Ilepexoq k KaXaoMy »dTamy MpeaCTaBICHUS HH(POPMAIMM 3aHUMAeT JIOCTATOYHO
OOJIBIIION MPOMEKYTOK BpeMeHH. bezycioBHo, B 7—9 Kiaccax 3TOT Ipoliecc He00X0uM, HO



B CTapIIUX KJIaccax 3TO BpeMsl MOKHO ObLIO Obl OTBECTH Ha pellleHre 0ojiee BaXKHbIX 3a/1a4. B
9TOM TIUTaHE IMQPPOBBIC Ta0OPATOPUU TO3BOJSIOT CYIIECTBEHHO JSKOHOMHTH BpeMs,
KOTOpOE€ MOJKHO MOTPaTUTh Ha (POPMHUPOBAHUE HCCIENOBATEIbCKUX YMEHUN Yydalluxcs,
BBIPAXKAIOIIUXCS B CICIYIONIUX TEUCTBUSX:

ompeeeHUE MPOoOJIEMBL;
ITIOCTAaHOBKA UCCIIE0OBATEIbCKOM 3a1a4H;
IJITAHUPOBAHUE PEILICHUS 3a/1a4H;
MIOCTPOEHUE MOJIEIIEH;
BBIABHUKCHHUEC TUIIOTEC3,
AKCIIEPUMEHTAJIbHASI IPOBEPKA TUTIOTES;
AHaJIN3 JAaHHBIX SKCIICPUMCHTOB UJIN HaGHIOHeHHﬁ;
(bopMyIHpOBaHUE BHIBOJIOB.
HOCJIGI[HI/IC roabl y ydamuxcs HaGJIIO,Z[aGTCSI HU3Kasd MOTUBALUSA H3YUCHUSA

CCTCCTBCHHOHAYYHbBIX MOUCHUIUIMH W, KaK CJICACTBHUC, IMAACHUC Ka4YCCTBaA 06pa3OBaHI/ISI.
Hudpooe ydueOHOE 00OpYAOBaHHE MO3BOJSIET YYALIUMCS O3HAKOMHUTHCS C COBPEMEHHBIMU
METO/IaMH HCCIICAOBaHUS, IPUMEHSIEMBIMHA B HayKe, a YUYUTEII0 — IPUMEHSITh Ha MMPAKTHUKE
COBpPEMEHHBIE TIeJ[arorudeckue TexHoJoruu. [1o3ToMy riaBHOW COCTaBISIONIEH KOMIUIEKTa
«Toukoii poctay aBiAOTCS HU(POBBIE Ta00PaTOPUH.

[Ipennaraemas mporpaMmMa peanu3yeTcsi ¢ MOMOIIBI0 yUeOHO-METOUIECKIX KOMIUIEKTOB
(YMK).

YMK JJI1 KaXJ0T'0 KilacCa BKJIIHOYACT: y‘le6HI/IK, 3aJa4YHUK, MCTOAUYCCKUEC MaTCpHaIbl I
YUUTEIA, CAMOCTOATCIIBHBIC 1 KOHTPOJIBHBIC pa6OTBI.

[Tnanupyrorcst crnepyrone (GOpMbl OpraHM3alUM y4eOHOTo Ipolecca: (ppOHTAIbHBIE;
KOJJICKTHBHBIC, TPYNIOBbIe; paboTa B mape; WHAMBHUIYyaJbHbIC.

B npenonaBanuu mpeaMera OyQyT WCIOJIB30BATHCS CIEAYIONINE TEXHOJIOTHH M METOIbI:
JIMYHOCTHO-OPUEHTUPOBAHHOE 0OydeHue; mnpobiemHoe oOydeHue; auddepeHnnpoBaHHOE
O6y‘-IeHI/I€; TEXHOJIOTUU 06y‘IeHI/I$I Ha OCHOBC pCHICHUA 3aJdad; MCTOAbI MHAWBUAYAJIIBHOTO
o0ydeHusI.

OcobeHHOEe 3HaueHHE B MPENOAABaHWU (U3MKW HUMEeT UIKOJIbHBINA (U3NUEeCKUn
HKCHEPUMEHT, B KOTOPBIM BXOAAT JEMOHCTPAIMOHHBIA SKCHEPUMEHT M CAMOCTOSITENIbHbIC
n1abopaTopHbIe PadOTHI yUaIIuXCs.

Heabo ndyyenns pu3nKu B OCHOBHOI LIKOJIe SABJISIETCH:
1) B HanpaBJIeHNN TMIYHOCTHOTO PA3BHTHS

- BOCIIMTaAaHHC T'OTOBHOCTH 06yanOIJ_II/IXCSI K CaMOpa3BUTHUIO U CaM006p330BaHI/IIO Ha
OCHOB€ MOTHBAaIlMH K O6y‘{eHI/IIO M IIO3HAHHIO,

-bopMHpOBaHHE IIEHHOCTH 370pOBOTO H 0Oe3omacHoro oOpaza KU3HH, TPaBUI
WHAUBUAYAJIBHOI'O W KOJUICKTHBHOI'O 0€e3011aCHOTO IIOBCACHUS B qpe3BI>I‘IaI>'IHBIX CUTyalluiXx,
YTPOXKAIOIIUX KU3HU U 37T0POBBIO JIIOJIEH, MPaBUJI MIOBEJICHUS Ha TPAHCIIOPTE U HA JIOPOTax.

-BocnUTaHue YyOeXKAEHHOCTH B BO3MOXKHOCTH TO3HATh MPUPOAY, HEOOXOJUMOCTH
Pa3yMHOI'0 MCIIOJIb30BaHMS JOCTM)KCHUH HAyKH W TEXHOJOTHH JJIs JaIbHEHIIEro pa3BUTHS
YeJI0BEYECKOr0 OOIIECTBA;



-pa3BUTHE YB)XXEHUS K TBOPLIAM HAYKU M TEXHUKU; OTHOLICHUS K (PU3HKE KaK K HJIIEMEHTY
00111€4eNTOBEYECKON KYJIBTYPHI;

2) B MeTanmpeIMeTHOM HANPaBJIeHUN

OCBOCHME 3HAaHMM O MEXaHHUYECKUX, TEIMJIOBbIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX
SBJICHUSIX; BEJIMYMHAX, XapaKTePU3YIOUIMX ATU SBJICHMS; 3aKOHaX, KOTOPBIM OHHU
MOJUYMHSAIOTCS; METOJIaX HAy4YHOIO IMO3HaHHs MPUPOAbl M (OpMUPOBAHHMS HA 3TOW OCHOBE
NPECTaBICHUN 0 (PU3NYECKON KapTUHE MUPA;

OBJIQ/ICHUE YMEHUSIMH TIPOBOIWTH HAOIIOJCHHUS TPHUPOIHBIX SBJICHHUW, OIMCHIBATH W
00001maTe pe3ynbTaThl HAOMIOACHUH, UCTIOIB30BATh MPOCTHIE M3MEPUTEIbHBIE MPHOOPHI IS
n3ydeHus: (PU3MYECKUX SIBICHUH; MPEICTAaBIATh Pe3yIbTaThl HAOMIONEHUH WM M3MEpEHHH B
BUjie TaOmul, TrpadUKOB M BBIBIATH HA OSTOH OCHOBE HMIMPHYECKUE 3aBUCHMOCTH;
NPUMEHSATh MOJYYEHHbIE 3HAHMS JUIS OOBSCHEHUS PAa3HOOOPa3HBIX NPHPOIHBIX SBICHUN U
MPOLIECCOB, NMPHUHIUIIOB JICHCTBUS BAXHEHIINX TEXHHMYECKHX YCTPOMCTB, AJsl pemeHus ¢u-
3WYECKUX 337134,

Pa3BUTHUC MTO3HABATCIIbHBIX NHTCPCCOB, MHTCIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH B
mnponecce peuicHu-d (bHSH‘leCKI/IX 3aga4 n BBITIOJIHCHUA OKCIICPUMCHTAJIbHBIX
HCCHCﬂOBaHHﬁ; CIIOCOOHOCTH K CaMOCTOATCIIBHOMY HpI/IO6peTeHI/IIO HOBBLIX 3HAHUU MO
(bl/ISI/IKe B COOTBCTCTBHU C )KU3HCHHBIMU HOTpC6HOCT§IMI/I " UHTEpPECaAMU,

- HCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHUHU Ui PelieHUusT MHPOPMAIMOHHBIX H
KOMMYHHKAIIUOHHBIX Y4Y€OHBIX 3a/la4, B TOM YHCJIE: BBIYHCICHUE, HAMUCAHHE IHUCEM,
COYMHEHHH, TOKIAJ0B, pedepaToB, CO3AaHUE TPE3CHTAIIUN U JP.;

Ilnanupyemble pe3ybTaThl 0CBOCHUSA Y4eOHOT0 npeaMera « Dusnka».
JINYHOCTHBIMH pe3yJabTaTaMu o0ydeHus pusnke B 7-9 Kaccax SBISIFOTCA:

® pa3BHUTHE NO3HABATENILHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
y4aImuxcs;

e yOEKIEHHOCTh B BO3MOXXHOCTH TIO3HaHHUS MPHUPOJABI, B HEOOXOJWMOCTH pPa3yMHOTO
HCMOJIb30BaHUS JOCTHIKEHMA HAYKM W TEXHOJOTMM I JAJbHEMILNErOo Pa3BUTHS
YeJIOBEYEeCKOro OOIIecTBa, YBaKEHUE K TBOPLIAM HAyKHU M TEXHUKH, OTHOILIEHUE K (u3HKe
KaK 2JIEMEHTY 00IIeueIOBeUeCKON KyIbTYpHI;

®  CaMOCTOSATEIHHOCTh B IPUOOPETECHUH HOBBIX 3HAHUH M MPAKTUICCKUX YMECHHIA,

® TOTOBHOCTH K BEIOOPY JKU3HEHHOTO MIyTH B COOTBETCTBHH C COOCTBEHHBIMU MHTEPECAMH 1
BO3MOKHOCTSIMU;

e MoTHBaIUs 00pa30BATENbHON JACSITEIPHOCTH HIKOJIHBHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOT'O MOIX0/A;

e (opmupoBaHUE IECHHOCTHBIX OTHOILIEHHUH IPYT K APYTY, YUUTEIIO, ABTOPAM OTKPBITUH H
M300peTeHUH, pe3yJibTaTaM 00yUYeHUsI.

MeTtanpeaMeTHBIMH pe3yJibTaTaMH 00y4eHus Gu3uke B 7-9 Kaccax SBISIFOTCS:

® OBJIAJICHUE HABBIKAMHU CAaMOCTOSITEJILHOTO TPHOOPETEHUS HOBBIX 3HAHHM, OpraHU3alUH
y4eOHOM NIeATEeIbHOCTH, IOCTAHOBKH IIeJieH, IJIaHUPOBAHUS, CAMOKOHTPOJII U OLEHKH
pPe3yIabTATOB CBOCH IEATEIHLHOCTH, YMEHUSIMH MPEABUACTH BO3MOXKHBIC PE3yJIbTaThl CBOMX
JIEUCTBUIA;



® T[IOHUMAaHHC PANTHYUN MEXKTY HCXOIHBIMH (PaKTaMHU W THIIOTE3aMHU IS WX OOBSCHEHUS,
TEOPETUYECKHUMH MOJENSMU UM pEaNbHBIMH OOBEKTaMH, OBJAJCHUE YHUBEPCAIbHBIMU
y49eOHBIMH JICHCTBUSIMU Ha TpHUMEpax THUIOTE3 I OOBSICHEHUS HW3BECTHBIX (DAKTOB H
9KCIIEPUMEHTAIFHOM TMPOBEPKU BBIIBUTAEMBIX THUIOTE3, pPa3pabOTKU TEOPETUUYECKUX
MOJIEJIEN MPOLECCOB WM SIBJICHUI;

e (opmupoBaHuE YMEHUN BOCIpPUHUMATh, NepepadaThiBaTh U MPEIBABIATH UHPOpPMAIUIO B
CJIOBECHOW, OOpa3HOW, CHMBOJIMYECKOW QopMmax, aHAIU3UPOBATh U IepepadaThIBaTh
MOJIyYeHHYI0 HH(OPMALMI0 B COOTBETCTBUU C IIOCTABIEHHBIMU 3a/1a4yaMU, BBIIEIATH
OCHOBHO€ COJIEpKaHUE MPOYUTAHHOTO TEKCTA, HAXOJAWTh B HEM OTBETHl HA MOCTABJICHHbBIC
BOIPOCHI U U3JIarath €ro;

e MpUOOpETeHHE OMbITa CaMOCTOSATENBHOIO TOWMCKA, aHaiM3a W orOopa uHpoOpMamuu C
WCTIOIb30BAHUEM PA3JIMYHBIX HCTOYHHUKOB M HOBBIX WH()DOPMAIMOHHBIX TEXHOJIOTHH IS
pElIeHUs TO3HABATEbHBIX 3a/1a4;

® pa3BUTHE MOHOJOTMYECKOMW M JMATIOTMYECKOM pEud, YMEHHS BBIPAKaThb CBOM MBICIH U
CIIOCOOHOCTH BBICITYIIMBATh COOECETHIKA, TOHUMATh €ro TOYKY 3pEHHsl, IPU3HABATH MIPABO
JPYroro 4ejoBeKa Ha MHOE MHEHMUE;

® OCBOCHHE NMPUEMOB JICHCTBHUI B HECTAHIAPTHBIX CUTYAIUIX, OBJIAJIEHUE YSBPUCTUICCKUMHU
METOJIaMH PEeLIeHUS MPoOIIEM;

e (opmupoBanue ymeHHil paboTaTh B pyNIe C BBIMOTHEHHEM Pa3IHYHBIX COLUATBHBIX
poJiel, peACTaBIATh U OTCTAaUBaTh CBOU B3TJISAbI M YOCKIEHUS, BECTH JUCKYCCHIO.

PeryastuBubie YY J{

OOyyaromuiics MoOJIy4uT BO3MOKHOCTH /17151 (POPMUPOBAHUS CIIEIYIOIMINX PETYISATUBHBIX Y Y [1.

1. VYMeHue caMOCTOSTENBHO ONPEAessATh Lenu oOyueHHs, CTaBUTh U (HOPMYJTUPOBATH HOBBIE
3a/1auM B yu€Oe 1 MO3HaBaTEeIbHOU 1eATeIbHOCTH, Pa3BUBAaTh MOTHUBBI U HHTEPECHI CBOEH I0-
3HABaTEIbHOU EATEIIHOCTH.

OOyyaronuiicss CMOXKeT:

® aHATM3UPOBATh CYLIECTBYIOLIME U IJIAHUPOBATH OyayIue 0Opa3oBaTeIbHbIe Pe3yJIbTaThI;

® WJICHTU(PHUIMPOBATH COOCTBEHHBIE MPOOIIEMBI U OIIPEEIIATH IIaBHYIO PoOIeMy;

® BBIJBUIaTh BEPCHM pELIEHUS MpoOaemMbl, POPMYJIUPOBATh TUIIOTE3bI, MPEABOCXUIIATH
KOHEUHBIN pe3ysbTaT;

® CTaBHUTh IIETb JCATEIBHOCTH HA OCHOBE OMNpENelIEHHOW MpPOOIEeMbl M CYIIECTBYIOLIMX
BO3MO>KHOCTEH;

e (opmynupoBaTh y4yeOHbIE 3a/auM KakK IIAaru JAOCTHXKCHMs IOCTaBJIECHHOW LIEIH
NesITebHOCTH;

e 00OCHOBBIBAThH LIE€JIEBBIE OPUEHTUPHI U IPUOPHUTETHI CCHUIKAMU Ha LIEHHOCTH, YKa3bIBasi U
00OCHOBBIBas JIOTMUECKYIO IIOCIIEA0BATENbHOCTD 111arOB.

2. YMeHHME CaMOCTOATENbHO IUIAHUPOBAaTh MYTH JIOCTHXKEHHS Lened, B TOM YHCIE
anbTepHATHBHBIE, OCO3HAHHO BbIOMpaTh Hambojee >(PPEKTHUBHBIE CHOCOOBI PpEHICHUS
yueOHBIX U NM03HABATEIbHBIX 33/1a4.

OOyyaronuiicss CMOXeT:

e omnpenernaTh HeoOxoaumoe(bie) 1eHCTBUE(s) B COOTBETCTBUHU C yU€OHOHM M TTO3HABATEIHLHOM
3aJjauaMy U COCTaBIIATh AJITOPUTM €ro(MX) BHIIIOJTHEHHUS;

e 00OCHOBBIBaTh U OCYLIECTBIATH BHIOOp Hambosee 3(h(HEeKTUBHBIX CHOCOOOB pEIICHHS
yueOHBIX M MMO3HABATEIbHBIX 33/1ay;

L4 OHpGILGJ’IHTB/HaXOILI/ITB, B TOM 4YHUCIIC M3 NPCIAJIOKCHHBIX BAPHAHTOB, YCJIIOBHA IJIdA
BBIITOJIHCHH A yqe6H0171 U TI03HaBaTelIbHOMU 3aJa4,



BBICTpaMBaTh >KU3HEHHBIE IUIAHBI Ha KpaTKOCpouHoe Oyxayiiee (3asBIsATH IIEJIEBBIC
OpUEHTHUPBI, CTAaBUTh aJICKBAaTHblE WM 3aJaud W NpeajaraTb JAEUCTBUS, YKa3blBas U
000CHOBBIBasI JIOTUYECKYIO MOCIIEA0BATEILHOCTD I1aroB);

BBIOMPATh U3 NIPEIIOKCHHBIX BAPHAHTOB M CAMOCTOATEIILHO UCKATh CPECTBA/PECYPCHI IS
pElICHUs 3a/1a49¥/TOCTIKECHUS 1ETH;

COCTABJIATH TUTAH PEIICHUs TPOOJIEMBI (BBITTOJTHEHHS IPOEKTA, MPOBEJCHUS NCCIICAOBAHUS);
OTIpeIeATh TOTCHIMAIBHBIC 3aTPYJHCHHS NMPU PEIICHHH y4eOHOW W TMO3HaBaTeIbHOMN
3a7a4¥ U HaXOJUTh CPEACTBA JUJIS UX YCTPAHEHHUS;

OTIMCBIBAThH CBOM OIBIT, ODOPMIISIS €T0 IS TIepeadul IPYTUM JIFOJISIM B BUJIE TEXHOJIOTUN
pELIEeHHS TPAKTUYECKHUX 3a7a4 ONPEIEeIEHHOr0 KJlacca;

TUTAHUPOBATHh U KOPPEKTHPOBATH CBOIO MHIAMBUAYATHHYIO 00Pa30BATEIBHYIO TPACKTOPHIO.
YMeHue COOTHOCHUTH CBOM JECHUCTBUSA C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEILHOCTH B MPOIECCE NOCTUKEHUSI pe3yJbTaTa, ONMPeaesaTh CIIOCOOBI
NEHCTBUI B paMKaxX MpEeJIOKCHHBIX YCIOBHM U TpeOOoBaHUI, KOPPEKTUPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUM C U3MEHSAIOLIEHCS CUTYallUEH.

OO0y4aromMiics CMOXKET:

4.

ONPEIEIAT, COBMECTHO C IENAroroM M CBEPCTHUKAMHU KPUTEPHUH IIJIAHUPYEMBIX
PE3YNBTATOB M KPUTEPHUH OIICHKU CBOCH y4eOHOM NEeSTEIIbLHOCTH,

CHCTeMaTH3MpOoBaTh (B TOM 4YHCIE BBHIOMPATh MPUOPHTETHBIC) KPUTEPUU IUIAHHPYEMBIX
pe3yabTaTOB U OLIEHKU CBOECH NEATEIIBHOCTH;

OT61/IpaTL HHCTPYMCHTBI IJid OLUCHHUBAHUA cBoeit ACATCIIBHOCTH, OCYIICCTBIIATH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B PAMKAX MPEITI0KEHHBIX YCIOBUI U TpeOOBaHUIi;
OLICHUBATb CBOIO JAEATEIBHOCTD, ApTYMEHTUPYS IPUYUHBI JOCTHKEHUS U OTCYTCTBHS
[IJJAHUPYEMOIO pe3yibTaTa,;

HaxXOoJUuThb JOCTATOYHBIC CPCACTBA AJI BBIIIOJTHCHUA y‘-Ie6HBIX }IeﬁCTBHfI B I/I3MGH5[IOIH€I71C5[
CUTYyallU{ W/UIU MPU OTCYTCTBUHU IUIAHUPYEMOTO pe3yIbTaTa;

paboTas mo CBOEMy IJIaHy, BHOCHTb KOPPEKTHBBI B TEKYILYIO JEATEILHOCTh HAa OCHOBE
aHalnM3a M3MEHEHMM CUTyaluu I [OJYyYEHMs 3aIUIAaHUPOBAHHBIX  XapaKTEPUCTUK
IIPOAYKTa/pe3ynbTraTa;

yCTaHABIMBATL  CBA3b  MEXAY  IOJYYEHHBIMHM  XapaKTEpUCTUKAMU  MHPOAYKTa H
XapaKTCPUCTHKAMHU IIpOoLECCa ACATCIIBPHOCTU M II0 3aBEPIICHHU ACATCIBHOCTHU IPEAjiaraTb
M3MEHE- HUE XapaKTepUCTHK IIpolecca I IOAYyYEeHHUS YIYYIIEHHBIX XapaKTePUCTUK
MPOIYKTa;

CBEpPATh CBOM JIEMCTBUS C LIEJbI0 U NPU HEOOXOAMMOCTH MCIIPABIATH OIIMOKH
CaMOCTOSTEIILHO.

YMeHHe OLEHMBATh MPaBWIBHOCTh BBINOJIHEHUS y4eOHOM 3a1auM, cOOCTBEHHbIE
BO3MOXXHOCTU €€ pELICHHUS.

OO0yuaromuiicss CMOXKET:

OTIpEeNIeNIATh KPUTEPUU TPABUIIBHOCTH (KOPPEKTHOCTH) BBIMIOJIHEHUS YUeOHOH 3a/1a4H;
aHAJIM3UPOBATh U 0OOCHOBBIBATH IPUMEHEHHUE COOTBETCTBYIOIIETO HHCTPYMEHTAapHUs IS
BBINOJIHEHUS Y4eOHOH 3a/1a4H;

CBOOO/THO TIOJIH30BATHCS BHIPAOOTaHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKHU, HCXOIS U3
LIeJIM ¥ UMEIOIIMUXCS CPEJICTB, pa3inyasi pe3yJbTaT U CIIocoObl IeHCTBUIA;

OLIEHUBATh MPOAYKT CBOEH JAEATENBHOCTU IO 33JaHHBIM W/WIA CaMOCTOSITEIHHO
ONpeIeIEHHBIM KPUTEPHUSIM B COOTBETCTBHUHU C LIEJIBIO AESTEIBHOCTH;

00OCHOBBIBaTh JIOCTMIKUMOCTh LI€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

(UKCUPOBATh U aHATU3UPOBATH JMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.



5. Brianmenue ocHOBaMU CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHS PEIICHUH U OCYIIECTBICHHUS
OCO3HAHHOTO BBIOOpA B YUEOHOU U MO3HABATEIHHON ACSITEILHOCTH.
OOyJarommiicss CMOXKeT:

e HaOII0IAaTh U aHAJTM3UPOBATH COOCTBEHHYIO YUEOHYIO U MTO3HABATEIIBHYIO IEATEIILHOCTD U
JEeSATeNbHOCTh IPYTUX 00y4YalONIUXCsl B MPOIIECCE B3aMMOIIPOBEPKU;

® COOTHOCHTH PEATbHBIC H IUIAHUPYEMbIE Pe3yJIbTaThl HHINBHYaILHOW 00pa30BaTEIIbHON
JEeSTeIbHOCTH U JENaTh BBIBOJIBL;

® [PUHUMATH PEIICHNE B yUeOHOW CUTYallMU U HECTU 32 HETO OTBETCTBEHHOCTb;

®  CaMOCTOSTEIHHO ONPEACIIATh MPUIUHBI CBOCTO YCIIeXa WIIM HEeyCIieXa U HaXOIUTh CIIOCOOBI
BBIXOJIa U3 CUTYyaIlMH HEYCIIeXa;

® PETPOCHEKTUBHO OMNpPEAENsATh, KaKhue MACHCTBHS TIO pEHICHHIO Yy4YeOHOW 3aJayu  WiH
mapamMeTpsl ITHUX JACHCTBHA TPHUBEIH K ITOJYYCHHIO HMMEIOMIETOCS TPOAYKTa ydeOHOM
NeSITeIbHOCTH;

® JIEMOHCTPHPOBATH IPUEMBI PETYISIIHIH MICUXO0(U3HOTOTHTIECKIX/IMOIIMOHATBHBIX
COCTOSHMI nnsi  gocTwkeHus dddexta ycrmokoeHus (yCTpaHEHUS HMOLMOHAIBHOM
HanpspKEHHOCTH), J(¢eKTa BOCCTAHOBJICHHS (OCIAOJICHUS TMPOSBICHUH YTOMIICHUS),
a¢ddexra akTHBU3ANKH (TTOBBIIICHHUS TICUXO(PU3NOIOTHIECKON PEaKTUBHOCTH ).

Ilo3znaBarebHble YY |

OOyyaromuiics MOJIy4YUT BOZMOXKHOCTH 17151 (JOPMUPOBAHUS CIIEIYIONINX MO3HABaTeNbHbIX Y Y /1.

1. VYmMmenue ompenensiTh TMOHATHS, CO3/JaBaTh OOOOIIEHUS, YCTaHABIWBATH AaHAJIOTHH,
KIacCU(UIUPOBATh, CaMOCTOSATEIBHO  BBIOMPATh  OCHOBAaHUS W KPUTEPUH  JUIA
KJIaCCU(PUKALIMK, YCTAHABJIMBATh TMPUUYUHHO-CICJICTBEHHBIE CBSI3M, CTPOUTH JIOTHUYECKOE
paccyAeHHe, yMO3aKIIueHUue (MHIYKTUBHOE, NEAYKTUBHOE, MO aHAJIOTMH) U JelaTh
BBIBOJIEL.

OO0y4armMiics CMOXKET:

L4 HO)I6I/IpaTI) CJIOBaA, CONOJYMHEHHBIC KIIIOYCBOMY CJIOBY, OIIPEACIIAIOIHNE €0 IIPU3HAKHU U

CBOMCTBA;

®  BBICTPAMBATh JOTHYECKYIO LIEMTOYKY, COCTOSIIYIO U3 KIFOUEBOTO CJIOBA U COMOYMHEHHBIX
€My CJIOB;

® BBIJCNATH OOUINII MPU3HAK IBYX WM HECKOJIBKUX MPEAMETOB WM SBICHUN U OOBICHATD UX
CXOJICTRO;

e 00BEIUHATH MPEIMETHI U SBJICHHUS B TPYIIIBI IO ONPEIeIEHHBIM IPU3HAKaM, CPaBHUBATb,
KIaccuuIUpoBaTh U 0000aTh (HaKTHI U SIBICHUS;

® BBIACITH SIBJICHUE U3 OOIIETr0 psijia IPYTUX SBICHUI;

e ompenensiTb OOCTOATENBCTBA, KOTOPBIE NPEANIECTBOBATH BO3HUKHOBEHHUIO CBSI3H MEXKIY
SABICHUSMU, W3 OTUX OOCTOATENBCTB BBLACIATH OINpPENENIONUe, CIOCOOHBIE OBITh
MPUYMHON TAHHOTO SIBJICHUS, BBISBIIATH IPUYHHBI U CIICACTBUS SBICHUH;

® CTPOWTH PACCYXKICHUE OT OOIINX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM M OT YaCTHBIX
SIBJICHHUI K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCy)XJCHHE HA OCHOBE CPaBHEHHS PEAMETOB U SIBICHUM, BBIACISIS IPU 3TOM
o0II1e Npu3HaAKY;

® u3JaraTh MOJyYEHHYIO HHPOPMAIIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelraeMoi 3a1auu;

® CaMOCTOSATENFHO YKa3bIBaTh HA HH(OPMAINIO, HYKIAIOIIYIOCs B TPOBEPKE, MTpeIaraTb U
IPUMEHSTH CIIOCOO MPOBEPKH JJOCTOBEPHOCTH MH(POPMAIIHH;



2.

BepOATM30BaTh IMOIIMOHAIILHOE BIICUATIICHNE, OKa3aHHOE Ha HETO HCTOYHUKOM;

OOBSICHATD SIBJICHHS, TIPOIECCHI, CBA3M W OTHOIICHUS, BBISBIIICMBIC B X0JI¢ TTO3HABATCIILHOM
U HCCIEOBATENbCKON JIEATENbHOCTH (IIPUBOAUTH OOBACHEHHE C HM3MEHEHHUEM (HOPMBI
MIPEACTABJICHUS; OOBSICHATH, NCTATU3UPYS WM 0000mias; OOBSCHATh C 3aJaHHOM TOUYKH
3peHus);

BBIABIITH U HA3BIBATH HpI/ILII/IHBI CO6I)ITI/I$I, SABJICHUA, B TOM YHCJIC BO3MO)KHI)IC/H3H6OJ'IG€
BepOﬂTHBIe HpI/IqI/IHBI, BO3MOXHBIC ITIOCJIICACTBHUIA SaI[aHHOfI HpI/IqI/IHI)I, CaMOCTOSTCIIBHO
OCYHICCTBJISISI HpI/I‘-II/IHHO-CJICZ[CTBeHHblf/'I aHaJInu3,

JeJIaTb BBIBOJI HA OCHOBEC KpPITI/I‘IGCKOl"O aHain3a paBHI)IX TOYCK 3p€HPI$I, HOI[TBep)KZ[aTB
BBIBOJ] COOCTBEHHOW apryMEHTAIUEH UM CAMOCTOSTEIBHO MOJTyYCHHBIMHU TAHHBIMH.
YMeHue co3iaBath, IPUMEHSATH U MPeoOpa30BhIBATh 3HAKU M CUMBOJIBI, MOJEIIH U CXEMBI JIJIs
pelieHrs yueOHbIX U MO3HABATENbHBIX 3a/1a4.

OO0yyaromuiicss CMOXeT:

3.

0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEAMET W/UJIH SIBICHUE;

OTIPEACIISATH JIOTHUECKUE CBS3H MEKIY MpeIMeTaMu U/WIH SBICHUSIMHU, 0003HAYATh TaHHBIC
JIOTUYECKHE CBSI3U C MOMOIIIBIO 3HAKOB B CXEME;

cO03/1aBaTh aOCTPAKTHBII WK peajbHbld 00pa3 mpeaMeTa U/uiu sIBJICHHUS,

CTPOUTH MOJICIIb/CXEMY Ha OCHOBE YCJIOBHIA 3a/1a4¥l U/ MU crioco0a e€ perieHus;

co3/1aBaTh BepOambHBIC, BEIIECTBEHHbIE W HMH(DOPMAIMOHHBIE MOJIEIH C BBIJICICHUEM
CYILIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa JUId ONpeAeNieHus: crnocoda penieHus 3agadyd B
COOTBETCTBUU C CUTYAILIUEH;

peoOpa30BbIBATH MOJIENH C LENbIO BBIABICHUS OOLINX 3aKOHOB, ONPEACIIAIOIUX JaHHYIO
MPEIMETHYIO 00J1acTh;

MEPEBOIUTH CIIOKHYIO TI0 COCTAaBY (MHOTOACIIEKTHYIO0) HH(POPMAIIHIO U3 TPahUICCKOTO HITH
(hopMann30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE M HA00OPOT;

CTPOUTH CXEMY, alTOPUTM JACUCTBHS, HUCHPABIATh WU BOCCTAaHABIMBATH HEU3BECTHBIM
paHee aJIrOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHHS 00 00BEKTe, K KOTOPOMY IPHUMEHSETCS
AJITOPUTM;

CTPOUTH JI0KA3aTEIHCTBO: MPSAMOE, KOCBEHHOE, OT MPOTHBHOTO;
aHATM3UPOBATH/pedIECKCUPOBATh OMBIT PAa3pabOTKH M pean3ald y4eOHOTO TIPOEKTa,
UCCIIeIOBaHUS (TEOPETUIECKOro, IMIHUPUIECKOT0) HA OCHOBE MPEIIOKEHHONW MPOOIEeMHOM
CUTYAaIlH, IIOCTABJICHHOH IIeJIN W/WIN 33JaHHBIX KPUTEPUEB OLICHKH ITPOIyKTa/pe3yIbTara.
CMBICTIOBOE UTEHUE.

OO0yJaromHiiCcs CMOXKET:

HAaxOJUTh B TEKCTe TpeOyemyr uHpopMmanuio (B COOTBETCTBHH C LEISMU CBOCH
JESATEITLHOCTH);

OpUEHTUPOBATLCS B COAEPKAHMM TEKCTA, NMOHMMATH LEJIOCTHBIA CMBICHI TEKCTa,
CTPYKTYpPHUPOBATh TEKCT;

YCTaHABJIMBATh B3aMMOCBSI3b ONHUCAHHBIX B TEKCTE COOBITUH, SIBIIEHUH, POLIECCOB;
PE3IOMHUPOBATh [NIABHYIO U0 TEKCTA;

KPUTHYECKH OLIEHUBATh COZEpKaHue U (hOpMY TEKCTa.

@opMHUpOBaHME M Pa3BUTHE DKOJOTMYECKOTO MBIIIICHUS, YMEHHE IPUMEHATh €ro B
MO03HABATEIbHON, KOMMYHHKATHBHOM, COIMAJIBLHON IMPaKTHKE U MPO(decCHOHATBLHOU
OpHEHTALINH.

OOyyaronuiicss CMOXKeT:

ONpeeNATh CBOE OTHOLIEHUE K IPUPOJIHOM Cpelie;

aHAM3UPOBATh BIMSIHUE SKOJIOTHYECKUX (DAKTOPOB Ha Cpely OOMTAHUS >KUBBIX
OpraHU3MOB;



5.

MIPOBOAUTH MPUYUHHBIN U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTMYECKUX CUTYalui;
IIPOrHO3UPOBATh U3MEHEHUS CUTYALMM IIPU CMEHE ACUCTBUS OAHOTO (pakTopa Ha JeicTBue
apyroro ¢hakropa;

pacIpoCTPaHATh KOJOTHYECKHUE 3HAHNS U y4aCTBOBATh B IIPAKTUYECKUX JENaxX 110 3alIUTe
OKpYKarollei Cpebl;

BBIPaXaTh CBOE OTHOIIECHHUE K IPUPOJE YepPE3 PUCYHKH, COUMHEHHMS], MOJEIH, IPOEKTHHIE
paboTHI.

PasBuTre MOTHMBaLIMK K OBJIAJICHUIO KYJIbTYPOU aKTUBHOI'O UCIIOJIB30BAHUS CIIOBAPEN U
JPYTHX TIOUCKOBBIX CUCTEM.

OO0y4aromuiicss CMOXKET:

OTIpeIeIIAThH HE0OXOAMMBIE KITFOUEBBIC IOMCKOBBIE CII0BA M 3aIIPOCHI;

OCYIIECTBIISATh B3aUMOJCHCTBUE C JIEKTPOHHBIMU TTOMCKOBBIMU CUCTEMAMHU, CIIOBAPSIMHU;
(hopMHPOBAaTh MHOXKECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX UCTOYHUKOB /7151 O0BEKTUBU3ALIUN
pe3yJIbTaTOB IOUCKA;

COOTHOCHUTH TIOJTyYEHHBIE PE3YJIbTAaThl IOUCKA CO CBOEH JESITEIbHOCTHIO.

KommyHnukatusubie YY /|

1.

YMeHue OpraHu3oBbIBaTh y4uye€OHOE COTPYIHHYECTBO U COBMECTHYIO JESTEIBHOCTH C
Y4YUTEJIEM U CBEPCTHMKaMH; padoTaTh HHAMBUIYaJIbHO M B TpYIIE: HAaXOJUTh oOuiee
peleHre U paspemnate KOHQIUKTB HA OCHOBE COTJIACOBAHUS TO3HMIMN M y4€Ta MHTEPECOB;
(bopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAMBATh CBOE MHEHHE.

OOyyJaromuiicss CMOXKeET:

OIIPEAEIIATh BO3MOKHBIE POJIM B COBMECTHOM J1€ATEIBHOCTH;

UTpaTh ONpPEAETIEHHYIO POJIb B COBMECTHOM €ATEIbHOCTH;

MPUHUMATh TO3UIMIO cOOEeceTHUKA, MOHUMAs IMO3UIHUIO0 JAPYroro, pa3iuyaTh B €r0 peuu:
MHEHUE (TOYKY 3pEeHHsi), JO0Ka3aTeNIbCTBO (apryMEHTHI), (aKThl, THIIOTE3bI, AKCHOMBI,
TEOpUH,;

OTIpeNIeNIATh CBOM JEHCTBUS M JACUCTBUS MapTHEPA, KOTOpbIE CIIOCOOCTBOBAIU WM
MPEMSITCTBOBAIMN MPOTYKTUBHON KOMMYHUKALIUU;

CTPOUTH IMO3UTHUBHBIE OTHOILIEHUS B Mpoliecce yueOHOM U O3HABATENbHOM 1€ TeIbHOCTH;
KOPPEKTHO M apryMEHTHPOBAaHHO OTCTauMBaThb CBOIO TOUYKY 3pEHMS, B JUCKYCCHUM YMEThb
BBIIBUTaTh KOHTPAPIyMEHTHI, Mepepa3supoBaThb CBOI MbICIL (BJIaJ€HUE MEXaHHU3MOM
HKBHBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JTOCTOMHCTBOM IPU3HABaTh
OIMMUOOYHOCTh CBOETO0 MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €TO;

npeajarath albTepHATUBHOE PEIlIEHUE B KOH(PJIUKTHON CUTYaIUH;

BBIJICJIATH OOIIYIO TOUKY 3pEHUS B AUCKYCCHU;

JIOTOBapUBATHCA O MPaBUIIAX U BOIPOCAX JJIsl OOCYKIEHHS B COOTBETCTBUHU C TIOCTAaBICHHON
repen rpynmnou 3agavuen;

OpPraHU30BBIBaTh yueOHOE B3aMMOJEHCTBHE B Tpymie (ONpeAessaTh oOIIue e,
pacnpenensaTb poju, JoOroBapuBaThCs APYyT € APYTOM U T. 11.);

yCTpaHsATh B  paMKax Jualiora pa3pbiBbBl B  KOMMYHHUKAllUM, OOYCIIOBJICHHBIC
HETIOHUMAaHHUEM/HETIPUSTHEM CO CTOPOHBI coOecelHUKa 3anaud, (pOpPMbI WIH COJCpPKAHUS
Jranora.

YMeHue OCO3HaHHO MCHOJIb30BaTh pPEUYEBbIE CpPEACTBA B COOTBETCTBUU C 3ajadyeit
KOMMYHHUKAIlUM 71 BBIPQKEHHS CBOMX UYBCTB, MbICI€H U TOTpeOHOCTeH  Jis
IUTAHUPOBAHUS U PETYJISLUU CBOEH JEATEIbHOCTHU; BJIaJICHUE YCTHOW M MUCbMEHHOM peublo,
MOHOJIOTHYECKON KOHTEKCTHOU Peublo.

OO0y4aromHics CMOXKET:

OTpeAeNATh 3aJjauy KOMMYHHUKAIIMU U B COOTBETCTBUH C HEW OTOMPATh peueBbIe CPECTBA;
OoTOMpaTh M HCIIOJIB30BAaTh PEUEBbIE CPEICTBAa B MpOIEcCCe KOMMYHHKAIMH C JIPYTUMHU
JIOIbMH (JTMAJIOT B TIape, B MAJIOW TPYIIIE U T. [1.);



3.

MPEJCTAaBIATh B YCTHOM WM NMHCBMEHHOW (opme pa3BEPHYTHIM IJIaH COOCTBEHHOMU
JIeSITENNLHOCTH;

COOIOAaTh HOPMBI IMyOJIMYHON PEUH, PEriiaMEeHT B MOHOJIOT€ U JAUCKYCCHUU B COOTBETCTBUU
C KOMMYHUKAaTUBHOMW 3a71a4yeii;

BBICKA3bIBAaTh U 000CHOBBIBATH MHEHHUE (CY)KIICHHE) U 3allpaliiBaTh MHCHHE IMapTHEPA B
paMKax quasnora;

MIPUHUMATD PEIICHUE B XOJI€ TMAJIOTA U COTJIACOBBIBATH €r0 ¢ COOECETHUKOM;

CO3/1aBaTh IMHUCbMEHHbIC KIMIIUPOBAHHBIE U OPUTMHAIBHBIE TEKCThl C HCIIOJIb30BaHUEM
HEOOXOIUMBIX PEUCBBIX CPEIICTB;

WCIIONIh30BaTh BepOaNbHBIC CPeACTBa (CPEACTBA JIOTMYECKOW CBSI3M) JJISA BBIJCICHHS
CMBICTIOBBIX OJIOKOB CBOETO BBICTYTLICHUS;

WCIIOJIb30BaTh HEBEpOATbHBIE CPEACTBA HJIM HATJISIHBIE MaTEpHAJIbI, MOJATOTOBICHHBIE/
O0TOOpaHHBIE MOJ1 PYKOBOJACTBOM yUHUTES;

JIeTIaTh OLIEHOYHBIN BBIBOJI O JOCTHKEHUH LIEJIM KOMMYHHKALIMU HEITOCPEACTBEHHO MOCIIE
3aBEPIICHHS] KOMMYHUKAaTUBHOTO KOHTaKTa 1 000OCHOBBIBATH €I0.

dopmMupoBaHUE M pa3BUTHE KOMIICTCHTHOCTH B 00JIACTH MCIIOIH30BaHMs HH(POPMAIIHOH- HO-
KOMMYHHKAIIMOHHBIX TexHonorui (ganee — MUKT).

OO0yyaronuiicss CMOXeT:

I[eJIEHAPABJICHHO UCKATh U UCTIOJIb30BaTh HH(POPMAIIMOHHBIE PECYPCHI, HEOOXOAUMBIE ISt
penieHust yaeOHbIX U MPAKTUYECKUX 3a/1a4, ¢ momotisto cpencts UKT;

BbIOMPATh, CTPOUTH U UCIIOJIb30BaTh aI€KBATHYI0 MH(POPMALMOHHYIO MOJENb Ul Nepeaadn
CBOUX MEICIEH cpeacTtBaMu C€CTCCTBCHHBIX U q)OpMaJ'IBHI)IX SA3BIKOB B COOTBETCTBHUU C
YCIOBUSAMHU KOMMYHHKAIIUH;

BBIACTIATH I/IH(l)OpMaI_[I/IOHHbe/'I ACIICKT 3aJia4uu, OIICpHUPOBATH JaHHBIMH, UCII0JIb30BATh MO-
JIeJIb PelleHus 3a1auu;

WCIIONIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTMM (BKIIOYas BBIOOp aJeKBATHBIX 3ajaye
MHCTPYMEHTAJIbHBIX POIPaMMHO-ANIApaTHBIX CPEACTB M CEPBUCOB) JUISl PELICHMS
WH(OPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX Y4E€OHBIX 3aJad, B TOM YHCIE: BBIYUCIICHUE,
Han#caHue MUCEM, COUMHEHUH, TOKIIAZ0B, pedepaToB, CO3IaHIE MTPE3CHTAINH U JIp.;
MCTIOJIB30BATh MH(POPMAITUIO C YIETOM ITUIECKHX M MTPABOBBIX HOPM;

co3/1aBaTh HH(OPMALIMOHHBIE PECYPCHI Pa3HOT0O TUIA U IS Pa3HbIX ay IUTOPHil, COOII0IaTh
MH(POPMAIMOHHYIO TUTHEHY U TIPpaBUiia HHPOPMAIIMOHHOMN 0€301MacHOCTH.

IIpeaMeTHbIMU pe3yabTaTaMu 00yYeHus1 pusuke B 7-9 Kiaaccax sIBJISIOTCH:

(dhopMuUpOBaHHE TPEACTABICHHA O 3aKOHOMEPHOW CBS3M W II03HABAEMOCTH SIBJICHHUM
IpUPOJBI, 00 OOBEKTUBHOCTH HAyYHOTO 3HAHUS, O CUCTEMOOOpPA3yIOel posid (GU3UKU JUIs
pa3BUTHA IPYTHX €CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHH; HAay4HOrO MHUPOBO33PEHUS
KaK pe3ylibTaTa H3Y4YCHHs] OCHOB CTPOCHHSI MaTepud H (yHIaMEHTAIbHBIX 3aKOHOB
buzuky;

3HAHUA O MPUPOJIE BAXKHEUITNX (HU3HUECKUX SIBJICHHUI OKPY’KAIOIIEro MUpa U TOHUMaHue
CMBICIIa (PU3NIECKHUX 3aKOHOB, PACKPBHIBAIOIINX CBS3b N3YUYEHHBIX SIBICHHIA;

(dhopMupoBaHHE TMEpBOHAYAIBHBIX TPEICTABICHUA O (QU3NUECKOW CYIIHOCTH SIBICHUU
MPUPOABI (MEXaHUYECKHUX, TETUIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX), BHJAX MaTEPUHU
(BemiecTBO W TOJIE), JABMIKEHHM Kak CIoco0e CyIIeCTBOBaHUS MAaTEPHH; YCBOCHHE
OCHOBHBIX HJIe MEXaHUKH, aTOMHO-MOJIEKYJSIPHOTO Y4Y€HHs O CTPOCHHHU BEIIECTBa,
3JIEMEHTOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKHU; OBIaJICHUE MOHATUHHBIM anmnapaToM U
CUMBOJIMYECKUM SI3bIKOM (PH3UKU;

YMEHHUS TI0JIb30BaThCSI METOJaMH HAYYHOTO HCCIICIOBAaHUS SBICHHHA HPUPOMABI, TPOBOIUTH
HAOMIO/ICHUs, TUIAHUPOBATh W BBIMOJHATH JKCIEPUMEHTHI, 00pabaThiBaTh pPe3yJIbTaThl
U3MEPEHUH, TPEACTaBIATh PE3yJNbTaThl WU3MEPEHUH C TOMOIIBI0 TaONMUI, TpadHUKOB H
¢dbopMyn, OOHapy>KMBaTh 3aBHUCHUMOCTH MEXIy (GU3MYECKUMHU BEIUYUHAMHU, OOBSCHATH
MOJlyYCHHbIE pPEe3yJNbTaThl W JeNaTh BBIBOABI, OLEHUBATh TI'PAHUIBI IOTPEIIHOCTEH
PE3yNbTaTOB U3MEPEHHIA;

yYMEHHUsI IPUMEHSATH TEOPETUYECKUE 3HAHUS 10 (PU3HKE Ha MPAKTUKE, peliaTh GU3NIECKue
3aJaui Ha MPUMEHEHHE TIOJTYYCHHBIX 3HAHUM;



® yMEHHUS U HaBBIKU MPUMEHSTH MOJIyYEHHbIE 3HAHUS ISl OOBSICHEHUS IPUHIIUIIOB JEHCTBUS
BRXHEHIINX TEXHUYECKUX YCTPOMCTB, (pabOThl) MAaIIMH M MEXaHU3MOB, CPEJICTB
MEpEeBUKEHUS U  CBSI3U, OBITOBBIX MPHOOPOB, MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX
IpPOLIECCOB, PELIEHHUsS MPaKTHUECKUX 3aJad  IOBCEJHEBHON KM3HM, oOecredeHus
0€30MacCHOCTH  CBOEH  JKM3HM, PALUMOHAIBHOIO  IPHUPOAOIOJIB30BaHUS U  OXpaHBbI
OKpY Karolley Cpeibl; BIUAHNUS TEXHUUECKUX YCTPOMCTB HA OKPYIKAIOLIYIO CPEAY;

® 0CO3HaHHE BO3MOXKHBIX MPUYUH TEXHOTEHHBIX M SKOJIOTUYECKHX KaTacTpoo.

® 0CO3HaHHE HEOOXOTUMOCTH MPUMEHEHMS JOCTHKEHUH (PU3UKU W TEXHOJIOTUH Ui
PalMOHAIBHOTO IIPUPOJOIIONIB30BAHNUS;

® OBJAJICHHE OCHOBaMHU O€30IIaCHOTO HCIOJIb30BAaHUS ECTECTBEHHBIX U MCKYCCTBEHHBIX
NEKTPUYECKUX W  MArHUTHBIX II0JI€H, DJIEKTPOMAarHUTHBIX UM  3BYKOBBIX  BOJIH,
€CTECTBEHHbIX U HMCKYCCTBEHHBIX MOHU3UPYIOLIUX H3IYYEHHH BO M30€xkaHHE UX BPEIHOTO
BO3JICICTBYS HA OKPYXKAIOLIYIO CPEly U OpraHU3M YeJIOBEKa;

e (opMupoBaHHEe yOEXKIEHUS B 3aKOHOMEPHOH CBSI3U U MO3HABAEMOCTH SIBJICHUN MPUPO/IbI, B
OOBEKTUBHOCTH HAY4YHOI'O 3HAaHMs, B BBICOKOW IIEHHOCTM HAayKd B Pa3BUTHH
MaTEepUAIbHON U JYXOBHOU KYJIbTYPHI JIOJIEH;

® Da3BUTHE TEOPETUYECKOTO MBIIUICHUS Ha OCHOBE ()OPMHPOBAHMS YMEHHUH yCTaHABIMBATH
(bakThl, pa3nIu4aTh MPUYMHBI U CIEACTBUSA, CTPOUTH MOJEIM U BBIIBUraTh THUIOTE3BI,
OTBICKMBAaTh W (HOPMYJIHPOBATh [OKA3aTeIbCTBA BBIIBUHYTHIX THIIOTE3, BBIBOJUTH W3
9KCHEPUMEHTAIbHBIX (PAaKTOB U TEOPETUUECKUX MOJieNel (U3NYECKHUE 3aKOHBI;

® pa3BUTHE YMEHHs IUIAHMPOBATH B IIOBCEIHEBHOM JKU3HU CBOU JEUCTBUS C IIPUMEHEHUEM
IIOJIyYEHHBIX 3HAHUI 3aKOHOB MEXAaHUKH, JIEKTPOJANHAMUKH, TEPMOJIUHAMUKHU U TEIIIOBBIX
SBJICHUH C LI€IbI0 COEPEXKEHUS 3J0POBbS;

e (opMuUpOBaHME MPEICTABICHUN O HEPAIL[MOHAJILHOM HCIOJIb30BAHUU MPUPOIHBIX PECYPCOB
U DHEPIUH, 3arpsA3HECHUHU OKPYXKAIOIIEH CpeAbl KakK CIEACTBUE HECOBEPIICHCTBA MAIWH U
MEXAHU3MOB.

¢ KOMMYHUKATHBHBIE YMEHHMs: JOKIAIbIBaTh O pE3yJIbTaTax CBOEro0 HCCIEA0BaHUSA,
y4acTBOBaTb B JUCKYCCHUH, KpPaTKO M TOYHO OTBEYAaTb HAa BOIPOCHI, HCIIOIb30BAThH
CIPAaBOYHYIO JIUTEPATYPY U APYIHe UCTOYHUKU HHPOPMALIUH.

BeinmycKHUK Hay4HnTCS:

coOiroAaTh MmpasBuiia 0€30MaCHOCTH U OXpaHbl TpyAa MpH padoTe ¢ ydeOHbIM U J1a00paTOPHBIM
000opyI0BaHUEM;

MIOHUMATh CMBICT OCHOBHBIX (PM3MUECKUX TEPMUHOB: (PU3NUECKOE TEJ0, PU3HMUECKOE SBICHHUE,
¢u3nyeckas BeIUYMHA, €IUHHULIBI U3MEPEHHUS;

pacrno3HaBaTh MPOOJEMBbI, KOTOPHIC MOXXHO PELIUTh IPH IOMOIIM (PU3NYSCKUX METOIOB;
aHAJIM3MPOBATh OTACIBHBIC ATANbl MPOBEACHHUS HWCCIICIOBAaHUN M WHTEPIPETHPOBATH PE3YJIBTATHI
HAOJIIOICHUH U OIILITOB;

CTaBUTh OIIBITHI MO HWCCIEAOBAHHIO (PU3MUYECKUX SBICHUH WM (DU3NYECKHX CBOMCTB Ten 0Oe3
UCIOJb30BAHUS TPSAMBIX H3MEpPEHUH; Npu 3ToM (OpMYIHpPOBaTh MNpodieMy/3agauy yueOHOTo
9KCHEPUMEHTa; cOoOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOIO O0OpYAOBaHMS; MPOBOJIUTH OINBIT U
(opMyIMpPOBATH BBIBOABI.

[Ipumeuanue. [1pu npoBenenun uccienoBaHusi GU3NYECKUX SIBICHUNA M3MEpPUTENbHBIE TPUOOPHI
WCTIONB3YIOTCS JIUIIb KaK JAaTYUKU M3MEPEHUs (PH3MUECKUX BEIMYHMH. 3aliCH MOKAa3aHWHA TPSMBIX
M3MEPEHUH B 3TOM Cllydae He TpeOyeTcs.

MOHUMATh POJIb SKCIIEPUMEHTA B MOJYYCHUN HAYYHOH HH(pOpMAIIHH;



MPOBOJIUTH MPSAMbIE U3MEPEHUsT (PU3NYECKUX BEIMYMH: BpEMs, pacCTOSHUE, Macca Teja, o0beMm,
CWiia, TeMmmeparypa, aTrMocepHoe [aBlIeHHE, BIAXHOCTh BO3[yXa, HANpsIKEHUE, CHIA TOKa,
paauanroHHbiii GOH (C HUCMOJIB30BAHUEM JIO3MMETPA); MPH 3TOM BBIOMPATH ONTHMAIBHBINA CIOCOO
HU3MEPEHHS U UCIIOIB30BaTh MPOCTEUIIINE METOIbI OLIEHKHU MOTPEITHOCTEN U3MEPEHUI.

[Ipumeuanue. Jro6ast ydebHass mporpaMma JOJDKHA OOECIeYMBATh OBJAACHHUE MPSIMBIMU
M3MEPEHHUSIMHU BCEX MEPEUUCIICHHBIX (PU3NYECKUX BEITUYHUH.

MPOBOJIUTH HCCIICZIOBAaHHE 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH C HCIIOJB30BAaHHEM IPSMBIX
U3MEpPEeHUN: MpU OSTOM KOHCTPYHUPOBAThb YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl MOJYYEHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUAE TaOuuI U rpadUKoOB, €1aTh BBIBOJBI 10 Pe3yjbTaTaM
UCCIIEIOBaHUS;

NPOBOJUTH KOCBCHHBIE HW3MEpPEHUs (PU3MYECKHX BEIWYHMH: TPU BBINOJHEHUH W3MEPEHUN
coOMpaTh SKCIEPUMEHTAILHYIO YCTAHOBKY, CIEAys MPEATOKEHHOW WHCTPYKIMH, BBIYHUCISATH
3HAYEHUE BEIMYMHBI M AHAIMU3UPOBATH IOJYYEHHBIE PE3YJbTAThl C YYETOM 3aJaHHOW TOYHOCTHU
HU3MEPEHHUI;

AHAJIU3UPOBATHh CUTyallul  IMPaKTUKO-OPUCHTHUPOBAHHOI'O XapakTepa, Y3HaBaTb B HHUX
MMPOABJICHUC HN3YUYCHHBIX (1)I/I3I/I‘~I€CKI/IX SIBJICHUM HIIHN 3aKOHOM€pHOCT€ﬁ U OPUMCHATH HUMCIOIIUCCA
3HaHUA OJI9 UX O6’b$ICHeHI/I$I;

INOHUMATh MPUHIUIIBL JeHCTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKHX yCTpOﬁCTB, YCJIOBUS UX
0€30I1aCHOr0 UCIIOIL30BaHUS B MMOBCEIHEBHOM KH3HH,

WCIIOJIb30BaTh MU BBIMOJIHEHUU YYEOHBIX 3aJad HAy4YHO-MOMYJISIPHYIO JIUTEPATypy O
(hUBUYECKUX SBICHUSX, CIIPABOYHBIC MaTepHUalIbl, pecypchl IHTEepHET.

BI)IHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTLCHA:

0CO3HaBaTh [IEHHOCTh HAYYHBIX UCCIICIOBAHU, PO (PU3UKH B PACHIMPEHUN TIPEACTABICHUN 00
OKPY’KaloIlleM MUPE U €€ BKJIAJl B YIIYUIICHUE Ka4eCTBA KU3HH;

UCIIONB30BaTh MPHEMbl TOCTPOCHUSA (PHU3MYECKHX Mojenel, mnoucka u  (GOpMyITUPOBKH
JI0KA3aTEeNbCTB BBIABUHYTHIX THUIIOTE3 U TEOPETUYECKUX BBIBOJOB Ha OCHOBE OJMIMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

CpaBHUBATh TOYHOCTh M3MEPEHUS (PU3MUECKUX BEIMYHMH IO BEIMYMHE WX OTHOCHUTEIHHOU
MIOTPELIHOCTH IIPU IIPOBEACHUH IPSIMBIX U3MEPEHHUI;

CaMOCTOSATENIFHO IMPOBOJNTh KOCBEHHBIC M3MEPEHUS W WCCIEIOBAaHUS (U3MYECKUX BEIUYUH C
UCTIOJIB30BAHUEM PA3IMYHBIX CHOCOOOB HM3MEpeHUs (U3MYECKMX BEIWYHMH, BHIOMpATh CpENCTBA
U3MEpPEHUs] C Y4YEeTOM HEOO0XOAMMOM TOYHOCTH M3MEpeHHH, OOOCHOBBIBATH BBIOOp cHocoba
W3MEPEHUs], aJIeKBaTHOTO IMMOCTABJICHHOM 3ajjaue, MPOBOJIUTH OICHKY JIOCTOBEPHOCTH IOJIyYEHHBIX
pe3yabTaToB;

BOCTIIPUHUMATh MHGOPMAIUI0 (PU3UUIECKOTO COACpkKAHMS B HAYYHO-TOMYJISIPHON JNHUTEpaTtype u
CpeICTBaX MaccoBOM HH(pOpManuM, KPUTHUECKH OICHUBATh MOJYYCHHYIO HH(OpMAIHUIO,
aHAJM3UPYS €€ COJIeP )KaHNe U TaHHbIE 00 HCTOYHUKE HH(POPMAIINH;



COo31aBaThb COOCTBEHHBIE MMCHMEHHBIE U YCTHBIC COOGLLICHI/ISI (o) (I)I/I?)I/I‘-IGCKI/IX SBJICHHUAX HAa OCHOBC
HCCKOJBKHX HCTOYHHKOB I/IH(I)OpMaLII/II/I, COIIPOBOKAATh BBICTYIIJIICHUC npe3eHTauHeI71, YUUThIBaA
0COOEHHOCTH AyaAUTOPUN CBEPCTHUKOB.

MexaHuuyecKkue siBJEeHUS
BbInyCKHUK HAYYMTCSH:

pacno3HaBaTb MEXaHMUYECKUE SIBJICHUS U OOBACHATH HAa OCHOBE HMMEIOLIMXCSI 3HAaHWN OCHOBHbBIE
CBOMCTBA WM YCJIOBUSI NPOTEKaHMsI ITUX SBJICHHUI: pPaBHOMEPHOE M HEPAaBHOMEPHOE ABW)KECHHUE,
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE ABM)KEHHE, OTHOCUTEIBHOCTh MEXAHUYECKOIO
JBW)KEHUs,, CBOOOJHOE IMAJCHUE TeJI, PABHOMEPHOE JBWXKEHHME 110 OKPYKHOCTH, HHEpLHS,
B3aUMOJICHCTBHE TeJl, PEAKTUBHOE JBI)KEHUE, Nlepeaaya JaBJIeHUs] TBEPAbIMU TeIaMHU, )KUIKOCTAMU
U razamu, arMmocdepHOe [aBlieHHE, IUIaBaHHE TeJ, PAaBHOBECUE TBEPABIX T, HMEIOLINX
3aKpEIUICHHYIO OCh BpallleHHs], KOJIEOATEIbHOE JBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKECHHE (3BYK);

ONKCHIBATh HM3YUYCHHBIC CBOWCTBA TEJI WM MEXAHWYCCKUE SIBJICHUS, HCIONB3Yys (pu3ndeckue
BEJIMYUHBI: TyTh, II€PEMEUICHHE, CKOpPOCTh, YCKOpEHHE, NepuoJ oOpalleHus, Macca Tela,
IJIOTHOCTh BEIIECTBA, CUJa (CHJIa TSHKECTH, CHJIA YIPYTOCTH, CHUJIa TPEHHs), TaBJICHUE, UMITYJIbC
TeNa, KWHETUYECKas JHEPrus, MOTCHIMAIbHAS JHEPIHs, MEXaHW4yecKas pabdoTa, MeXaHWYecKas
MortrHocTh, KII/] mpu coBepieHnn paboThl C UCMOJIB30BAHUEM MPOCTOTO MEXaHU3Ma, CHJIa TPEHUS,
aMIUTUTY/1a, TIEPHOJ] M YacTOTa KoJieOaHWM, NJIMHA BOJIHBI M CKOPOCTh €€ PacCIpOCTPAHCHUS; MPHU
OTMCAaHUU MPABUILHO TPAKTOBATh (PU3MUECKHUI CMBICIT UCIIOJIb3yEMbIX BEJIMYWH, UX 0003HAUYCHUS U
eIUHUIIBI M3MEPEHUs, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE [aHHYIO (PU3NYECKYIO BEIHYHMHY C
JIPYTUMU BETMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUECKON BEIIMUMHBI;

AHAIM3MPOBATh CBOWCTBA TEJNl, MEXAaHWYECKUE SIBIICHUS W TPOIECCHI, MCMONB3Ys (pu3mdeckue
3aKOHBI: 3aKOH COXpPaHEHHUsS SHEPTryH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUI CYNEPIIO3UIIUN CHUIT
(maxoxxnenue paBHoxercTBytomeit cuibl), |, |l u Il 3akonst HpioToHa, 3aKOH COXpaHEHUS
uMIyJibca, 3akoH ['yka, 3akoH Ilackaiisg, 3akoH ApXHMea; HMPH 3TOM pa3InyaTh CIIOBECHYIO
(hOpMYJIHPOBKY 3aKOHA M €r0 MaTeMAaTHYECKOE BBIPAKCHHUE;

pas3siiniatb OCHOBHBLIC NPU3HAKKU H3YYCHHBIX (1)I/I3I/I‘-IGCKI/IX MOI[GJICFII MarcepurajibHadgd TOYKa,
HHCpLMaJIbHasA CUCTEMA OTCUYCTA,

peliaTh 3aJayd, HMCIOJb3ys (U3UYECKUE 3aKOHBI (3aKOH COXpaHEHHs] DSHEPruH, 3aKOH
BCEMUPHOrO TATOTeHUs, NpuHmun cynepnosunuu cui, |, Il u 11l 3akonst HpioToHa, 3akoH
COXpaHEHHUs UMITyJIbCca, 3aKOH ['yka, 3akoH [lackais, 3akoH Apxumesna) U GOpPMYJIbl, CBSI3bIBAIOIINE
¢u3nyeckre BeNMWYIUHBI (ITyTh, CKOPOCTh, YCKOPEHHME, Macca Tela, IJIOTHOCTh BEIIeCTBa, CHIIA,
JaBJICHUE, UMITYJIbC TeJIa, KHHETUYCCKasl SHEPTHs, IOTCHIIMAIBHAS YHEPTHUs, MEXaHUYecKasi paboTa,
MexaHudeckass MomrHocTh, KIIJ] mpocToro mexanusma, cujia TPEHHS CKOJNBXKCHHS, KOAPPHUIUEHT
TpeHHs, aMIUIUTyJa, T[epUoJ U 4YacToTa Koyie0aHWi, IJIMHAa BOJHBI U CKOPOCTh €€
pacmpocTpaHeHus): Ha OCHOBE aHajn3a YCJIOBHS 3aJa4M 3allMChIBaTh KPATKOE YCIOBUE, BBIICIATH
(bu3MYecKre BEIMYNHBI, 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIC VISl €€ PEIICHHS, IPOBOIUTH PaCUeThl U
OIICHUBATh PEATbHOCTH ITOJTYICHHOTO 3HAYCHHS (PH3UICCKON BETUIHHEI.

BbIHyCKHI/IK IMOJYYHUT BO3MOKHOCTDb HAYYUTHLCH:

HCIIOJIb30BaTh 3HAHUS O MEXAHMYECKUX SIBIICHUSAX B IOBCEIHEBHOW >KM3HHM JUIsl oOecreyeHus
0€30MacHOCTH IpHU OOpallleHuu ¢ NpudopaMu U TEXHUUYECKHUMH YCTPOMCTBAMM, AJISi COXpPAaHEHUS
3/I0pOBbsl U COOJIOZICHUS HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B OKpYXKarolleW cpene; MPUBOIUTH
IPUMEpPHI MPAKTUYECKOTO HCIHOJIb30BAHUSA (PU3MUECKUX 3HAHMH O MEXAaHHYECKHUX SIBICHHUAX U



(1)I/ISI/IT-I€CKI/IX 3aKOHax; TIPUMEPBI HCIIOJb30BAHUA BO300OHOBJISIEMBIX HCTOYHHKOB OHEPIUH,
9KOJIOTHYECCKHX HOCJ'IC)ICTBI/Iﬁ HCCIICOOBaHUA KOCMHUYCCKOI'0 MpOCTPAHCTB,

pa3nuyaTth TPAaHUIBl NPUMEHUMOCTH (DU3MYECKMX 3aKOHOB, TMOHHUMATh BCEOOILIMH Xapakrep
(yHIaMEHTANIbHBIX 3aKOHOB (3aKOH COXpaHEHHs MEXaHWYEeCKOW HHEPruu, 3aKOH COXpaHEHUs
UMIYJIbCa, 3aKOH BCEMHUPHOTO TATOTCHHUS) U OTPAaHMYCHHOCTH HCIIOJIb30BAHHSI YaCTHBIX 3aKOHOB
(3akon ['yka, Apxumena u ap.);

HAXOJHUTh a/IeKBAaTHYIO MPEIOKEHHON 3a1aue (GU3MUECKYI0 MOAENb, pa3peniaTs NpodieMy Kak
Ha OCHOBE UMEIOIIMXCS 3HAaHUN 110 MEXaHHMKE C UCII0JIb30BAHUEM MAaTEMATHUUECKOI0 anmnapara, Tak 1
IIPY ITIOMOILIY METOJIOB OLICHKH.

TensioBbie sIBJICHUS
BbInyCKHUK HAYYMTCS:

pacrio3HaBaTh TEIUIOBBIC SBIICHHS M OOBSACHATH HAa 0a3e WMEIOMMXCS 3HAHWNH OCHOBHBIE
CBOWCTBA WJIM YCJOBUS NpPOTEKaHMs ATHX sBICHUN: auddysus, u3mMeHenue oObeMa Tel NpU
HarpeBaHuu (OXJIaXJAECHUH), OOJbIIAs CKUMAEMOCTh ra3oB, Majas CXKHMMAaeMOCTh XHJIKOCTEH H
TBEPABIX TEJI; TEIUIOBOE PAaBHOBECHE, HUCIAPEHUE, KOHJIEHCALMs, IUIABICHHUE, KpUCTaJUIM3aLUs,
KHUIIEHHE, BJIAXHOCTh BO3/yXa, pa3IMyHble CHOCOOBI Temonepenadyu (TErIonpOBOJHOCTb,
KOHBEKIIMSI, U3Ty4YeHHE), arperaTHble COCTOSIHUSL BEIeCTBa, MOTJIOIEHUE YHEPrUU IPU HCIIapEeHUU
KUIKOCTH M BBIJIEICHUE €€ INPU KOHJCHCAlUM I1apa, 3aBUCHMOCTb TEMIIEpaTypbl KUIIEHUS OT
JIaBJICHUS;

OTMCHIBATh U3yUEHHBIE CBOWCTBA TEN M TEIUIOBBIEC SBJICHHS, UCHOIB3YsS (PU3HMUECKUE BEINUUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHssI DHEPrus, TeMIlepaTypa, YJelbHas TEINIOEMKOCTb BEIECTBA,
yJelnbHas TEIUIOTa IUIABJICHUsS, YAEIbHas TEIIoTa MapooOpa3oBaHUsl, yAENbHas TEIIOTa CrOPAHUs
TOIIMBA, KO3(pPUIMEHT MONE3HOr0 AECWCTBUS TEIUIOBOTO IBUTATENs; MPU OMUCAHWU MPABHIIBHO
TPAaKTOBaTh (PM3NUECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHHS M €AMHUIBI U3MEPEHUS,
HaXOAUTh (DOPMYJIBI, CBSI3BIBAIOLINE JaHHYIO (U3UYECKYIO BEIHYMHY C JAPYTHMH BEIMYHHAMM,
BBIUYHCIISTh 3HAaUCHUE (PU3MUECKON BEJIUYUHBL;

AHAJIN3UPOBATH CBOMCTBa TCJI, TCIUJIOBBIC ABJICHHUA W IIPOLCCChI, HUCIOJB3YysI OCHOBHBIC
IIOJIOKCHHUSI aTOMHO-MOJICKYJIIPHOTO YYCHHA O CTPOCHHUH BEIIECTBA M 3aKOH COXPaHCHUS SHEPIUH,

pasiindaTtb OCHOBHBIC IPU3HAKHU N3YUYCHHBIX CbI/IBI/I‘-ICCKI/IX MOI[CJ'IGfI CTPOCHUS Ir'a30B, )I(HI[KOCTCﬁ
" TBCPABIX TCJI;

IIPUBOAUTE NMPUMEPBI IMPAKTHYCCKOI'0 HCIIOJIb30BAHUSA (I)I/ISI/I"ICCKI/IX 3HaHUH O TEIJIOBBIX
SBJICHHUAX,

pemath 3aJa4yu, MCIOJB3Ysl 3aKOH COXPAHEHHWs SHEPTUU B TEIUIOBBIX Ipoleccax U (OopMYyJbl,
CBA3BIBAIONIME (DU3UYECKHE BEIWYUHBI  (KOJWYECTBO  TEIUIOTHI, TEMIlepaTypa, yHAeldbHas
TEIJIOEMKOCTh BEIIECTBA, yJelbHAas TEIUIOTa IUIABJIEHUS, yJAeNbHas TEIJIoTa MapooOpa3oBaHMUs,
yJenbHas TEIUIOTa CrOpaHUs TOIUTHBA, KOI(PPHUIIMESHT MOJIE3HOTO JCWCTBUS TEIJIOBOTO JIBUTATEIIA):
HAa OCHOBE aHalu3a YCIOBUS 3a/ladydl 3allUChIBaTh KPAaTKOE YCIOBUE, BBIICIATH (U3UUYECKUE
BEJTMYMHBI, 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE IS €€ PelIeHHs], TPOBOAUTh PACUeThl U OLIEHUBATH
PEANbHOCTH MOTYYEHHOTO 3HaYCHUS] PU3NYECKON BETUUHUHBI.



BbIHYCKHI(IK MOJIYYMUT BO3MOKHOCTb HAYUYUTHCH:

UCIOJb30BAaTh 3HAHUS O TEMJIOBBIX SBJICHUSAX B IIOBCEIHEBHOW XM3HM U1 OOECIeUeHHs
0€30MacHOCTH IpU OOpalLlEHUH € MpUOOpaMH M TEXHUUYECKMMM YCTPOWCTBAMH, ISl COXPaHEHUS
3/10pOBbsl U COOJIOZICHHUS HOPM SKOJIOTMYECKOIO IOBEJIEHUS B OKpYXKalolleW cpene; NPUBOJIUTH
MIPUMEPHI SKOJIOTUYECKHUX TOCIEACTBUN pabOThl JBUTATENe BHYTPEHHEIO CrOpaHMs, TEIUIOBBIX H
TUIPO3JIEKTPOCTAHIINIM;

pa3nuyaTh TpaHULBl MPUMEHMMOCTH (PU3MUECKUX 3aKOHOB, IOHHMMAaTh BCEOOIIMH XapakTep
(GbyHIaMeHTaNbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPAaHEHMs SHEPTrUU B TEIUIOBBIX Ipolieccax) U
OTrPaHUYEHHOCTh UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

HAaXOIWUTh a/IeKBAaTHYIO IPEII0KEHHOH 3a1aue (PU3NUECKYI0 MOJIeIb, pa3peniats npodiieMy Kak
Ha OCHOBE HMEIOLIMXCS 3HAHMW O TEIJIOBBIX SIBJICHUSAX C MCIIOJIB30BAHMEM MaTeMaTH4YECKOIO
anmnapara, Tak 1 IpHy MOMOILY METOJOB OLICHKHU.

JJleKTpHYeCKHe U MATHUTHBIE SIBJICHUS
BbInyCKHUK HAYYMTCS:

pacro3HaBaTh JJICKTPOMATHUTHBIE SIBIICHUS M OOBSACHITH HAa OCHOBE HMEIOIIMXCS 3HAHHUM
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBHUSI MPOTEKAHUS 3TUX SIBJICHUI: AJEKTPU3ALHUS TEJ, B3aUMOJECHCTBUE
3aps/ioB, DJJIGKTPUUECKHMH TOK © €ro JeHCTBUA  (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE),
B3aMMOJICMICTBUE MArHUTOB, JJICKTPOMAarHuTHAas WHAYKUUsA, JEHCTBUE MArHUTHOrO IO Ha
MPOBOJHUK C TOKOM M Ha JABIKYILYIOCS 3apsUKEHHYIO YACTHUILY, AEHCTBUE AJIEKTPUUYECKOTO IO Ha
3apSUKCHHYI0 YacTHUIy, 3JICKTPOMAarHUTHBIE BOJIHBI, MPSMOJIMHEMHOE pAaCHpOCTPAHEHUE CBETa,
OTpaK€HUE U MPEJOMIICHUE CBETA, TUCTIEPCHSI CBETA.

COCTAaBJIATH CXCMBbI SJICKTPUUCCKHUX IIGHCI;'I C MOCJICAOBATCIIbHBIM U MAapalJICJIbHBIM COCIUHCHHUEM
QJICMCHTOB, pa3jindyad YCJIOBHBIC 0003HaYCHUS DJIEMEHTOB QJICKTPHUYCCKUX ueneﬁ (I/ICTO‘-IHI/IK TOKa,
KJITOY, pE€3ucCTOp, pe€oCTar, JlaMIlo4uka, aMIepmeTp, BOJ'ILTMCTp).

UCIIONB30BaTh ONTUYECKHE CXEMbl NJISl MOCTPOSHHUS H300paKEHUH B IJIOCKOM 3€pKaie u
coOuparolei J1H3e.

ONMCHIBATh M3YYECHHbIE CBOMCTBA TE€J U AJEKTPOMArHUTHBIE SIBJICHUS, UCHOJb3YS (pU3MUecKue
BEJIMYUHBL: JJIEKTPUYECKUN 3aps], CUJa TOKA, OJJIEKTPUYECKOE HANPSLKEHHUE, DIIEKTPUYECKOe
COIIPOTUBIICHUE, YIEIbHOE

COIIPOTUBJICHHUC BCIICCTBA, pa60Ta QJICKTPHUYCCKOI'O IMOJIsA, MOIHOCTb TOKA, Q)OKyCHOC pacCTosIHNUC U
OIITUYCCKAas CUJia JIUH3bI, CKOPOCTb 3JICKTPOMAIHUTHBIX BOJIH, AJIMHA BOJIHBI M YaCTOTAa CBCTA; IIpHU
OIMMCAaHUN BCPHO TPAKTOBATH (bl/ISI/I‘ICCKI/Iﬁ CMBICJI HCIOJIB3YEMBIX BCJIWMYHUH, HX 0003HaUYCHHS H
CAWHUIBI U3MCPCHUA; HaAXOIHUTb (i)OpMy.]'H)I, CBA3BIBAIOMIUEC JAHHYIO q)HSI/I‘IeCKYIO BCIIMYHUHY C
APYIruMHr BCIIMYMHAMMU.

aHAIM3MPOBaTh CBOWCTBA TEJ, DSJEKTPOMAarHUTHBIE SIBIEHHUS U IPOLECCHI, HCIONb3Ys
¢u3nyeckue 3aKOHBI: 3aKOH COXPaHEHMsI JIEKTPHUUECKOro 3apsija, 3akoH Oma i ydyacTKa Liemd,
3akoH Jlxoyns-JIeHna, 3aKoH NPSAMOJUHEMHOr0 pacHpOCTpaHEHUs CBETAa, 3aKOH OTPAXKEHMs CBETa,
3aKOH MPEJIOMJICHHS CBETa; IPU STOM pa3INyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M €ro
MaTeMaTH4eCKOEe BbIpPaXKEHHE.



MPUBOAUTH NMPHUMEPHI MPAKTUUECKOTO HCIOIb30BaHUS (PU3MUYECKUX 3HAHUU O
3JIEKTPOMArHUTHBIX SIBICHUAX

pelaTh 3a/1a4u, UCIO0JIb3ys PU3HUecKue 3aKoHbI (3akoH OMa /171 ydacTKa Lenu, 3aKoH Jlkoyiis-
JleHna, 3aKOH HpPSIMOJIMHEHHOIO paclpOCTPaHEHMsI CBETA, 3aKOH OTPAKE€HHs CBETA, 3aKOH
MIPEIOMJIEHUsI CBeTa) U (POPMYJIbl, CBSI3bIBAIOLIME (PU3MUECKHE BEIUMYMHBI (CHJIa TOKa,
NEKTPUYECKOE HANPSKEHUE, JJIEKTPUUYECKOE CONPOTHUBIIEHUE, YAEIBHOE CONPOTHUBIICHUE
BEIIECTBA, paboTa AJIEKTPUUYECKOTO MOJIs, MOITHOCTh TOKA, (POKYCHOE pacCTOSTHUE U ONTHYECKast
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, AJMHA BOJIHBI M YAaCTOTa CBETa, (POpMyIIbl pacyera
UIEKTPUUYECKOTO CONPOTHUBIEHHSI NPU IOCIEAOBATEILHOM M IapajljieIbHOM COEAMHEHHH
MIPOBOJHHUKOB): HA OCHOBE aHaJlM3a YCJIOBHS 33/1a4d 3alMCBIBATh KPAaTKOE YCIIOBHUE, BBIAEIATH
(bu3nvecKre BEIUIHHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ PEUICHHUS, TIPOBOAUTH PACUETHI
Y OLIEHUBATDH PEATHHOCTD MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIIUYHHBI.

BI)IIIYCKHI/IK MOJIYYUT BO3SMOKHOCTb HAYYUTHLCHA:

UCNOJb30BAaTh 3HAHUS OO0 JJIEKTPOMAarHUTHBIX SBICHUSX B TIOBCEJHEBHOW >KU3HU IS
obecrieyeHns 0OE30MAaCHOCTH MpH OOpaleHHH ¢ MPUOOpaMU M TEXHUYECKHMHU YCTPOHCTBaMH, VIS
COXpaHEHMS 3/0POBbS U COOIIONEHUS HOPM HKOJOTHUYECKOTO TOBEACHUS B OKpYXKarolled cpene;
IIPUBOJUTH PUMEPBI BIUSHUS 3JIEKTPOMAarHUTHBIX U3JTyUYE€HUIN Ha )KUBBIE OPraHU3MBbI;

pa3nuyuaTh TPAHUIBI MPUMEHUMOCTH (PU3UYECKMX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(yHIaMEHTaNbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS OHJIEKTPUYECKOTO 3apsna) U OTrpaHUYEHHOCTb
HCIOJIb30BAaHUs YaCTHBIX 3aKOHOB (3akoH OMma J1sl yyacTka 1enu, 3akoH J[xoynsa-Jlenna u ap.);

UCTIONIb30BaTh TPUEMBI TIOCTPOCHUS (U3MYECKUX MOJeeH, TOoucCKa U  (POpPMYyJIHPOBKH
JIOKA3aTelIbCTB BBIIABUHYTHIX THUIIOTE€3 WM TEOPETUYECKUX BBIBOJAOB HA OCHOBE OMIIUPUYECKU
YCTQHOBJICHHBIX (DaKTOB;

HaxXoIuTh aJCKBATHYIO HpeHHO)KeHHOﬁ 3aJa4dec (1)I/I3I/I‘IeCKYIO MOZCIJIb, pa3peuIaTb HpO6J’ICMy KakK
Ha OCHOBC HMMCIOIIHUXCA 3HaHUH 00 QJICKTPOMArouTHBIX  ABJICHHUAX C  HCIIOJIB30OBAHUCM
MaTEMaTUYCCKOTI'O armapara, Tak 1 Ipyu IOMOIIW METOJJ0B OLICHKH.

KBaHnToOBbBIE sIBJIeHUS
BbInycKHUK HAYYUTCS:

pacro3HaBaTh KBAaHTOBbIC SBJICHUS M OOBSICHATh HAa OCHOBE HMEIOIIMXCS 3HAHUWA OCHOBHBIC
CBOMCTBA WM YCIOBHA IPOTEKAHWS OTUX SBJICHHUW: €CTECTBEHHas U HCKYCCTBCHHas
ParMOaKTUBHOCTb, O-, - U Y-U3ITy4eHHsI, BOSHUKHOBEHUE TMHEWYATOTO CIIEKTPa U3IYUCHHUS aTOMa,

OMKCHIBATh H3YYCHHBIC KBAHTOBBIC SBIICHUS, HCIONB3YSd (U3NYECKUE BEIUYHHBI: MAacCOBOE
YHCIIO, 3apsI0BOE 4YMCIIO, MEPHUOJ Ioylypacnana, 3Heprus (OTOHOB; MPHU OINKUCAHUU MPABUIBHO
TPAaKTOBATh (PU3MUECKUN CMBICT UCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUEHUS M €IUHUIIBI U3MEPEHMUS,;
HaXOAUTh (HOPMYJIBI, CBSI3BIBAIONIME JaHHYIO (U3UYECKYIO BEIHUYMHY C JAPYTHMH BEJIMYHHAMM,
BBIUUCIIATH 3HaUCHUE (PU3MUYECKON BEIINUHHEI,

AHAIIM3UPOBATL KBAHTOBBIC ABJICHHUSA, HCIIOJIb3Ys (1)I/ISI/I‘IGCKI/IG 3aKOHbBI U IIOCTYJIATBI: 3aKOH
COXpaHCHHA OHCPIHH, 3aKOH COXPAHCHUSA IBJICKTPUYCCKOI'O 3apsjd, 3aKOH COXpPAaHCHHA MAaCCOBOI'O



qucia, 3aKOHOMEPHOCTU U3JTYUYCHHA U MOTJIOIICHUA CBETA aTOMOM, IIPU 3TOM pa3jindaTb CJIIOBECCHYIO
(bOpMan/IpOBKy 3dKOHa U €T0 MaTCMAaTUYCCKOC BBIPAKCHUC,

pas3iindyaTtb OCHOBHBIC IIPHU3HAKU HHaHCTapHOﬁ MOACIHN aToMa, HYKJ'IOHHOI‘/'I MOJACIN aTOMHOI'O
ANpa;

IIPUBOAUTH IIPUMEPHI MPOSIBICHUSA B IPUPOAEC U IIPAKTUYECKOI'O HCIIOJIB30BAHHUS
PaaUOAKTUBHOCTH, SIACPHBIX U TEPMOSAEPHBIX PEAKIUH, CIIEKTPAIbHOIO aHAJIN3A.

BLIHYCKHI/IK MOJYYIMT BO3MOKHOCTDb HAYIYUTHCH:

HCIIOJIb30BAThH IMOJIYYCHHBIC 3HAHUA B MOBCEIHEBHON KU3HU npu O6paH_ICHI/II/I C HpI/I60paMI/I u
TCXHHUYCCKUMHU YCTpOﬁCTBaMH (C‘-ICT‘{I/IK HOHU3UPYIOIIUX YaCTHI, I[O3I/IMeTp), A1 COXpaHCHUA
310pPOBbA U CO6HIOI[€HI/I}I HOPM 5KOJIOTHYCCKOI'0 MOBCACHUS B Opr)KElIOH.ICﬁ cpeac,

COOTHOCHUTB SHCPTHIO CBA3HU ATOMHLIX ACP C IIC(I)GKTOM MacCChI;

IMPUBOAUTD IPUMCEPLI BIIMAHUA PAJUOAKTHBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha KUBBLIC OPraHHU3Mbl; IIOHUMATb
IIPUHIAIT ﬂeﬁCTBHH JA03UMCETpPa U pa3jindaTb YCJIOBUS €TO UCIIOJIb30BAHHA,

MOHUMATh 3KOJOTHYECKHEe TMpPOOJeMbl, BO3HHUKAIOIIME TPU  HCIOJb30BAaHUU  ATOMHBIX
ANEKTPOCTAHLIMN, U NMYTHU PEUIEHHs] ITHX MNpoOJeM, MEePCIEeKTHBBl MCIOIb30BAaHUS YIPABISIEMOr0
TEPMOSIIEPHOTO CUHTE3A.

DJIeMEeHTBI ACTPOHOMMH
BbINyCKHUK HAYYHTCH:

yKa3bpIBaTh Ha3BaHUs Tu1aHeT COIHEUHON CUCTEMBI; pa3indyaTh OCHOBHBIC MPU3HAKN CYyTOYHOTO
BpalIeHUs 3Be3HOTO HeOa, nBrxkeHws JIyrbpl, ColHIA U IJTaHET OTHOCUTENIBHO 3BE3T;

IMOHUMATDh pa3InNdnd MCKIOY FGHHOHGHTpI/I‘IeCKOﬁ u FGOHGHTPI/I‘—IGCKOI\/'I CUCTCMaMH1 MHpa,

BI)IHyCKHI/IK IMOJYYHUT BO3MOKHOCTb HAYYUTHLCHA:

YKa3bIBaTh 06H_II/I€ CBOMCTBA U OTJIMUMS IUIAHET 3EMHOM TpyHaIibl U TNUIAHCT-TUTAHTOB,; MAJIbIX TCJI
COJIHEeUHOW CUCTEMBI U OOJIBIINX IJIAHCT, MMOJIb30BaATbHCA KapTOﬁ 3BC31HOI'O HeOa npu Ha6J'IIOJICHI/ISIX
3BC31HOI'O He6a;

pa3iryaTh OCHOBHBIE XapaKTEPUCTHKH 3Be3]1 (pa3Mep, IBET, TEMIIEPATypa) COOTHOCUTH IIBET
3BE3/Ibl C €€ TeMIIepPaTypoi;

pas3iinydaTh TUIOTE3bI O MPOUCXOXKICHUN CoHEYHOM CHCTEMEI.



Conep:xanue yueoHoro npeavera «®@u3uka» B 7-9 kjaccax.



7 Kkaace
(68 wacos, 2 yaca B HeJIENIO)
|. Beenenue (4 uaca)

[Ipenmer u MeTonbl GU3UKH. DKCIIEPUMEHTATIBHBIN METOJT HU3yYeHHs IPUpObL. M3mMepenue
¢uznueckux BenuuuH. [lorpenrHocts u3meperus. O6001IeHHEe pe3yIbTaTOB HKCIIEPUMEHTA.
Habmonenue npocreiiux sBIEHUN U MIPOLIECCOB MPUPO/IbI C TOMOILBIO OPTaHOB YYBCTB (3peHus,
cilyxa, ocsizanust). Mcrnonb3oBaHue NPOCTEHIIMX U3MEPUTEIBHBIX TPUOOpOB. CxemaTniyeckoe
n300paxkeHre onbITOB. MeToabl MoayyeHus 3HaHui B pusuke. Ousnka 1 TEXHUKA.

JlabopaTopnasi padora.
1.OnpeneneHue NEHBI ISJICHUS U3MEPUTEITHLHOTO TTPUOOpa.
I1. IlepBoHayabHBIE CBeJIEHHS 0 CTPOEeHUM BemecTBa. (5 YyacoB.)

['unoresa o TUCKpETHOM CTpOEHUH BeniecTBa. Moliekyiibl. HenmpepbIBHOCTh M XaOTUYHOCTh
IBWKEeHHSI yacThll BemecTa. Juddysus. bpoyHoBckoe nemxenune. Moaenu rasa, sKHIKOCTH H
TBEPAOrO Tena. BzaumoaencTBue yacTull BENeCcTBa. B3auMHOE NPUTSHKEHUE U OTTAJIKUBAHUE
MoOJIeKy1. TpH COCTOSIHUA BEllleCTBa.

JlaGoparopHas pabora.
2.3mepeHue pa3MepoB MaJIbIX TEl.
I11. BzaumopneiicTBue Te. (21 yaca)

Mexanunueckoe JBr>xkeHue. PaBHoMepHoOe 1 He paBHOMEpHOE ABMKeHHne. CkopocTh. PacyeT nyTu u
BpeMeHHU JIBWKEHHUs. Tpaekropus. [IpsmonnueliHoe aBmxkenue. Bzaumoneiicreue teir. MHepuus.
Macca. [TnotHocTh. 3MepeHue Macchl Tena Ha Becax. PacueT Macchl M 00beMa 1o ero MIOTHOCTH.
Cuna. Cuiibl B Ipupoie: TATOTEHHUS, TSHKECTH, TPEeHUs, yrpyroctu. 3akoH I'yka. Bec Tena. Ca3b
MEXy CHIIOHN TsDKEeCTH U Maccol Tena. [lunamomerp. CiioskeHne ABYX CHJI, HAIIPABJIEHHBIX 110
onHo# mpsamoit. Tpenue. Yopyras aedopmarms.

JInabopamopnvie pabomel.

3."3mepenune macchl Tela Ha phlua)XXHbIX Becax.

4. M3mepenue oObema Tena.

5.0mnpeneneHue MIOTHOCTH TBEPAOTO BEIIECTBA.
6.I'panyupoBanue Mpy>KUHBI U U3MEPEHHUE CHUIJT TUHAMOMETPOM.
IV [laBieHue TBepAbIX TeJ, }KHAKOCTElH U ra3oB. (23 yac)

Hasnenue. Onwit Toppuuemu. bapomerp-anepouna. AtmochepHoe gaBiIeHUE Ha Pa3IMYHBIX
BbIcOTax. 3akoH [lackansa. CriocoObl yBeTUUeHHUS U YMEHBIIICHHS JAaBieHus. JlaBnenue raza. Bec
Bo3ayxa. Bo3aymHas obonouka. M3mepenne armocdeproro naBnenus. Manometpsl. [TopiraeBoit
JKUJIKOCTHBIN Hacoc. [lepenaya qaBieHus TBEpAbIMU TEJIAMH, )KUIKOCTAMMU, razaMu. /lelictBue



JKUJIKOCTHU U T'a3da Ha MOTPYKCHHOC B HUX TECJIO. Pacuer JaBJICHHUA KHUAKOCTH Ha JHO U CTCHKHU
cocyna. Coobmatoiue cocyapl. ApxumenoBa cuna. [uapaBmuyeckuit npecc. [InaBanue Ten.
[InaBanue cynoB. BoznyxomnnaBanue.

JlabopaTopnasi padora.
7.01npenencHue BHITAIKUBAIOLIEH CUIIbI, AEMCTBYIOLIEH HA TOTPYKEHHOE B AKUAKOCTh TEIIO.

8.BrisicHenue ycnoBull iaBaHus T€a B )KUIKOCTH.

V. Pa6oTa u MomHOCTH. JHeprusi. (13 yacos.)

PaGorta. MoutHocTs. OHeprusi. Kunetnueckas sueprusi. [loTeHmanbHas sHeprusi. 3akoH
coxpaHeHus Mmexanudeckoit snepruu. [Ipocteie Mexanusmbl. KIT/] Mexanu3amoB. Peiyar.
PaBHOBecue cuit Ha ppruare. MoMeHT cuiibl. Peiuaru B TexHuke, ObITy 1 nipupoae. [Ipumenenue
3aKOHa paBHOBECHS pbluara K 0J10Ky. PaBeHCTBO pabOT MpH UCIIOJIb30BAaHUU TTPOCTHIX
MEXaHU3MOB. «30JI0TO€ MPABUII0» MEXAHUKH.

JlabopaTopnas padora.

9.BrIsicHEeHuE yCI0BHsI paBHOBECHS phbluara.

10.Onpenenenne KII/] npu nogseme no HaKJIOHHOM IJIOCKOCTH.
V1. IloBTopenue (2 1)

AHanu3 onmoOoK, JOMYyIIEHHBIX B UTOTOBOM KOHTPOJIbHOM padoTe.

8 ki1acc
(68 uacos, 2 yaca B HEJIENIO)
|. TensioBbie siBjieHus (23 yacoB)

Buytpennss sHeprus. TernoBoe nsmwxkenue. Temneparypa. Teronepenada. HeoopaTtumocTsb

npounecca TeIuIonepeaadm. CBs13b TEMIICPATYPhbI BEHICCTBA C XaOTHYCCKHUM ABUIKCHUCM €TI0 YaCTHII.

Crnioco0Obl n3MeHeHus1 BHyTpeHHeH 2Hepruu. TerutonpoBoaHoCcTh. KonmruecTBoO TEIIoTH. Y AeibHas

terioeMKkocTh. KonBeknus. M3nydenue. 3aKkoH cOXpaHEHMsI SHEPTUU B TEIIOBBIX MPOIECCAX.
[TnaBnenne U KpucTaUIM3aNMs. Y JelibHas TEIUIOTa TutaBieHus. I'paduk miaBneHus u
otBepaeBanus. [IpeoOpa3oBanue sHEPrUH IPU U3MEHEHUAX arperaTHOr0 COCTOSIHUS BEIIECTBA.

I/IcnapeHI/Ie U KOHASHCaIus. Y IenbHas TeIioTa napoo6pa3OBaHH;1 1 KOHACHCAIIUHU. PaGora rnapa 1
ras3a Ipu paCuinpCHUM. Kunenne KHUIAKOCTH. BnaxnocTtn BO3ayXxa. TemnmoBrie JABUTAaTCIIN. 9Hepr1/1;1

TOIIJIMBA. YILCJ'IBHEUI TEIIJIOTa CropaHusl.

Arperatnble coctostHus. [IpeoOpa3oBanue sHepruu B TemioBbix apuratensax. KIIJ[ rermiosoro
JBATATEIISL.

®dponTankHas 1adbopaTopHas padora.



2.CpaBHEHHE KOJUYECTB TEIIOTHI PU CMEIIMBAHUH BOJBI Pa3HOM TeMIepaTyphl.
3.M3Mepenue yienbHON TEeIIOEMKOCTH TBEPIOTO Tea.
Il. DaekTpuyeckue siBJeHUs U JIeKTPOMArHUTHBIE siBjieHus1 (27 yaca)

OnexTpusanus Ten. DIEeKTpudeckuil 3apsa. Bzaumopeiictsue 3apsaoB. [IBa Buaa 31€KTpUUECKOTO
3apsga. JJuCKpeTHOCTh 2JIEKTPUYECKOr0 3apsaaa. DIEKTPOH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO
3apsia. Qnekrpuueckoe nojue. Jnekrpockon. Crpoenue aroMoB. OObsICHEHUE NEKTPHUECKUX
ABJIeHUN. [IpOBOTHMKYN M HETPOBOJHUKH JIEKTpUUYECTBA. JleHCTBUE AIEKTPUUECKOrO MOJIs Ha
JNEKTPUYECKUE 3aPsIbL.

[TocTosiHHBIHM AMeKTpUYeCcKUit TOK. ICTOUHUKH AiIeKTprudecKoro Toka. Hocurenu cBOOOIHBIX
AIEKTPUUECKHUX 3apsAJ0B B METaIAX, )KUJIKOCTSX U ra3ax. JIeKTpUUecKas Lelb U €€ COCTaBHbIE
yactu. Cuna Toka. Equnuiiel cuiibl Toka. Ammnepmerp. M3mepenue cuibl Toka. Hampsbkenue.
Enunuiel Hanpsokenus. Bonstmerp. M3Mepenne HanpsiakeHus. 3aBUCUMOCTh CUJIbI TOKA OT
HaIPSKEHUSI.

Conpotusnenue. Ennnunel conpoTusieHns. 3akoH OMa A1 y4acTKa JIEKTPUUYECKON LIENH.
Pacuet conpoTuBieHns NpOBOAHUKOB. Y IENIbHOE conpoTuBieHue. [Ipumepsl Ha pacueT
COIIPOTHBIICHUS IPOBOIHUKOB, CUJIBI TOKA U HanpsikeHus. Peoctatsl. [locienoBarensHoe u
napajieIbHOe COeJUHEHUE POBOAHUKOB. JIeHCTBHSA 3IIEKTPUUYECKOr0 TOKA

3akon [xoyns-Jlenma. Pabora a5mekTpudeckoro Toka. MOIIHOCTh 3JIEKTPHYECKOTO TOKA.
EnuHAIB paboThI SJIEKTPHUYECKOTO TOKA, TPUMEHSIEMbIE Ha MpakTuke. CYETUHK IICKTPHUECKON
SHEpPTuH. DIIeKTPOHArpeBaTeNbHbIC TPHOOPEI. PacueT anekTposHepruu, noTpedisieMoit OBITOBEIMU
npubopamu. HarpeBanue npoBOIHUKOB AJIEKTPUIECKUM TOKOM. Komn4ecTBO TEmIoTHI,
BBIJIEJISIEMOE POBOJAHUKOM C TOKOM. Jlamnia HakannBaHusl. KopoTkoe 3amMbIKaHue.
[Ipenoxpanurenu. MarautHoe nojie. MarHuTHOE MoJie MPSIMOTO TOKa. MarHuTHBIE JTUHUH.
MarsuTHO€ MoJje KaTyIIK{ ¢ TOKOM. DJIEKTPOMArHUTHI U X NTpuMeHeHus. [10cTosTHHbIE MAarHUTHI.
MarnuTHO€ 1MoJjie TOCTOSIHHBIX MarHuTOB. MaruuTtHoe noJje 3emiud. JleiicTBue MarHuTHOTO MOJIst
Ha MPOBOJIHUK C TOKOM. DIJIEKTPUUECKHUI IBUTATEb.

@Dponmanvusle 1a00pamoprvle padomal.

4.CO0pKa 3JIeKTPUIECKON TSN H U3MEPEHUE CHIIBI TOKA B €€ PA3IUYHBIX yYaCTKAX.
5.M3mepenune HanpspKeHUs Ha Pas3jIMUHbIX YYaCTKAaX 3JIEKTPUYECKON LIETIH.
6.PerynupoBaHue cHIIbl TOKa PEOCTaTOM.

7.13MepeHne conpoTUBIEHUS POBOIHUKA TP TOMOILY aMIIEPMETPA U BOJIbTMETPA.
8.13mepenne MOIHOCTH U pabOThI TOKA B ANIEKTPHUUECKOM JTaMmIIe.

9. COopka 31eKTpOMarH1Ta U UCIIBITAHUE €ro IeHCTBHSL.

10. H3yyeHue 3JIEKTPUUIECKOr0 ABUIATEIIS IIOCTOSIHHOTO TOKa (Ha MOJICIH).



I11. CBeroBbIe siBjeHus. (15 yacoB)
HcTounuku cBeTa.

[IpsimonHEHOE pacipoCTpaHEHHUE, OTPaXKEHUE U MpesioMIieHHe cBeTa. JIyd. 3akoH OoTpakeHUs
ceta. [1nockoe 3epkano. Jlmaza. Ontuueckas cuia auH3bl. M300pakeHne 1aBaemMoe JTUH30M.
N3mepenune GoKyCcHOTo paccTosiHUAS coOMparoIieit Jina3el. OnTudeckue npudopsl. ['1a3 u 3peHue.
Oukwu.

@ponmanvusvle 1a60pamopHvie padomul.
11.M3y4yeHne 3aKOHOB OTpa)KE€HUs CBETa
12.HaGmroieHue sBICHUS MPEIOMIICHHUS CBETa
13.ITosryuenne n300paskeHust IPH MOMOIIN JIMH3BI.

IV. IloBTOpeHnue (3 u)

9 knacc
(102 4gacog, 3 yaca B He/IEIIO)
|. 3akoHbI B3auMo/IelicTBHUSI U ABHKeHNs Tell. (34 yacoB)

Marepuanbnas Touka. Tpaekropusi. CkopocTts. [lepememenune. Cuctema orcuera. OnpeneneHue
KOOpAWHAThI ABUXKXYILICTO TEJIA. Fpa(bm(n 3aBUCUMOCTH KUHEMATUYCCKHUX BCIIUMYHNH OT BPEMCHHU.
[IpsimonuHeitHOE paBHOYCKOpEHHOE JBUXKEHHE. CKOPOCTh PaBHOYCKOPEHHOI'O ABHXKEHUS.
Ilepemenienue npu paBHOYCKOPEHHOM JBMKEHUH. OmpeereHne KOOpAUHaThI ABMKYILIETO Tena.
I'paduku 3aBUCMMOCTH KHHEMATHYECKUX BEJIHMUMH OT BpeMeHHU. Y ckopeHne. OTHOCUTETbHOCTh
MEXaHMYECKOTo JBIKeHus. HepunanbpHas cuctema oTcyera.

[TepBriii 3akon HetoTona. Bropoii 3akon Hetorona. Tperuii 3akon Hetorona. CBoOogHOE MaieHHne
3akoH BcemupHoro Tsarotenusa. KpuBonuneitHoe nBuxeHue J[BuxeHne Mo OKpy>KHOCTH.
UckycctBenHble ciyTHUKH 3emiid. PakeTsl. UMiynbc. 3aKOH cOXpaHEeHHsI UMITyJibca. PeakTuBHOE
nBUKeHHE. J[BIDKEHHE Tella OpOIIeHHOTO BEPTUKAIBLHO BBEPX. [[BrKeHHNE Tena OpOIIeHHOTO Mo
yTJIOM K TOPU3OHTY. J[BIKEeHHE Tena OpOIIeHHOTO TOPU30HTAIBHO. Y CKOPEHHE CBOOOTHOTO
najJieHus Ha 3emMJie U IPYTUX TUIaHeTax.

@ponmanvusle 1a00pamoprvle padomal.

1. iccnenoBanne paBHOYCKOPEHHOTO IBUYKEHUS 0€3 HaualbHON CKOPOCTH.
2.MI3mepenne yecKopeHusi CBOOOTHOTO MaICHUSI.

Il. Mexanuueckue Kojie6aHusi U BOJHBL 3BYK. (15 yacoB)

Mexanunueckue konebanus. Ammutyaa. [lepuon, yactora. CBo60gHBIE KOEOAHUS!.
Konebarenpabie cucTeMbl. MasTHUK. 3aBUCUMOCTD IEPHUO/IAa U YACTOTHl HUTSHOTO MAassTHHKA OT
JTUTHHBI HUTHU. [IpeBpalienre sHepruu npu KojieOaTeIbHOM JIBIKCHHUH. 3aTyXaloInue KojieOaHusl.



Breinyxnennsie koneOanus. Mexanndeckue BOHbI. JnmiHa BonHbl. [IpoosibHEIE U TOTIEpEeYHbIE
BOJTHBI. CKOPOCTh pacIipOCTpaHEHHs BOJHBI. 3BYK. BricoTa u TeMOp 3Byka. [ poMKOCTh 3BYyKa/
PacnpocTtpanenue 3Byka. CkopocTb 3ByKka. OTpakeHue 3Byka. 9xo0. Pe3oHaHc.

®poHTanbHas 1abopaTtopHas padoTa.

3.I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTH IICPHUOJa U YaCTOThI CBO60,I[HI)IX KoJIeOaHHMI MaTeEMaTHYECKOIO
MassiTHHKA OT €10 AJINHBI.

I11. DiekTpomMaruuTHbIE siBjieHus. (25 yaca)

JleficTBE€ MarHUTHOTO TIOJISI HA DJIEKTPUYECKUE 3apsbl. ['padruyueckoe nzo0paxeHue MarHuTHOTO
nosisi. Hanpagiienne Toka U HarpaBiieHHe €ro MarHuTHOTO 1oJist. OOHapyKeHHe MarHUTHOTO TTOJIst
II0 €T0 ACUCTBUIO HA DJIEKTPUYECKUN TOK. [IpaBuio neBoi pyku. MarHUTHBIN IIOTOK.
DneKTpoMarHuTHasi UHAYKUUs. SIBieHre 3JeKTpoMaraHuTHo uuaykuuu. [lonyuenue
MEPEMEHHOT0 AJIEKTPUYECKOrO TOKA.

OnexrpoMarauTHoe nozie. HeonHopoaHoe u HeogHOPOgHOE NoJIe. B3anMOCBSA3b 2JIEKTPUUECKOTO
Y MarHUTHOTO TOJIEH. DJIEKTPOMAarHuTHeIe BOJHBL. CKOPOCTH pacipoCTpaHEHUs
ANEKTPOMAarHUTHBIX BOJIH. DJIEKTPOABUraTeNb. DieKTporeHepaTop. CBET — AIeKTpOMarHuTHas
BOJIHA.

®poHTanpHas JabopaTopHas padorta.
4. M3ydeHue SBJICHUS AJIEKTPOMArHUTHON UHIYKIIHH.
I V. Ctpoenue atoma u atomHoro sigpa (19 gacon)

PagnoaktuBHOCTB. Anb(da-, 6eTTa- 1 raMMa-u3inydenue. OnbITH IO PACCEUBAHMIO alb(a-4acTHll.
[Tnanerapnas mozaens aroma. AToMHOE spo. [IpoTOHHO-HENTpOHHAs MOJIEINb siipa. MeTo b
HaGJIIOIICHI/ISI " perucTpanmuu 4aCTHUIl. Pal[I/IOElKTI/IBHI)IG IMpECBpalICHUA. 3KCH€pI/IMeHTaJII)HI>Ie
MeToAbl. 3apsn sapa. MaccoBoe yucio siapa. SAaepueie peakiuu. Jlenenue u CuHTE3 siep.
Coxpanenue 3apsga ¥ MaCCOBOTO YMCIIa MPH SIEPHBIX peakuusix. OTKphITHE MPOTOHA U HEUTPOHA.
SAnepHble cuibl. DHEPTHUS CBA3U YACTHIL B SIIPE.

Oueprus cBs3u. [ledext macc. Brinenenre sHeprun Py IEJICHUH U CUHTE3€E Sep.
Hcnonb3oBanue siaepHoit suepruu. Jlozumerpus. Anepusiit peakrop. [IpeodpasoBanue
BryTpeHHel sHepruu aaep B AJIEKTPUUECKYI0 SHEPTUI0. ATOMHAs SHEpPreTHKa. TepMosiepHble
peakuuu. buonoruueckoe AeHCTBUE paaralliu.

®dponTanpHas 1abopaTopHas padora.

5.3y4enue nenenus siapa aToMma ypana no ¢otorpaduu TpeKos.
6./3ydenue TpeKOB 3apsKEHHBIX YaCTHIL 10 TOTOBBIM (hoTorpadusim.
V. Ctpoenne u 3Bosonusi Beesiennoii (5 yacos)

Cocras, cTpoeHue u npoucxoxjaeHue CosHeuHor cucteMbl. bonbiue Tena CoTHEUHOW CHCTEMBI.
Mansie Tena Conneunout cucreMbl. CTpoenue, nzinydeHue u 3postonus ConHia u 38e31. CTpoenue
u ’Bomronust BeeneHHoM.



V1. IloBTopenne (4 4)

KaneHpgapHo-TemaTtuueckoe nnaHupoBaHue 7 Kaacc.



Ne Jara | [lara HUcnoan3oBanue
Kon-Bo| mo no 00opy0BaHusA
n/n Tema 4acoB | IJIaHy| (akry nenrpa «Touka
pocTa
Pa3znen 1.BBexenue. 4
Beoanslii nacTpykTax no Th. Uto 1 O3HakoMJIEHHE C

1 u3ydaet pusuka. Hexotopsie uQpoBoi
¢busnvecKkne TepMUHBI. nabopaTopuei
HabmroeHus 1 OIBITHI.

2 Ypok ¢ ucnoJjib3oBaHueM 1 JlemoHCTpanms
pecypcoB «Touka pocra». TEXHOJIOTUN
du3nuecKue BETUINHBI. n3MepeHus B mudp.
W3mepenue Gpusnueckux 1a0.
BeJMYMH. TOYHOCTH U
NOTPEUIHOCTh U3MEPEHUH.

3 YPpox ¢ ncnosib30BaHuEM 1 Hudpp. Jlab. «Touka
pecypcoB «Touka poctay. pocTa» (MeT. pex. c.
Jlabopamopnas paboma Ne 1 51) Jluneiika, JeHTa
«Ormpenenenne LeHsl AeIeHNs MepHas,
M3MEPUTEIBHOTO MPHOOpay. WU3MEPUTEIBHBIN

LWINHAP, TEPMOMETP,
JaTYUK TEMIEepaTypbl

4 dusuka U TEXHUKA . 1
Paznen 2.1lepBonayasibHble 5
CBeJeHHUs 0 CTPOEHUH
BelllecTBa.

5 Crpoenue BemiectBa. MoekyJbl. 1
Jlabopamopuas paboma No2
«Ormpenenenne pasMepoB MajbIX
T

6 Ypok ¢ ucnoJjib3oBaHueM 1 ®poHTanbHas
pecypcoB «Touka pocray. nabopaTopHas pabora
JBixenue Monexyi. Juddysus. «Habmonenue

OpOYHOBCKOTO
JIBYDKEHUS
Komnsrotep,
MHKPOCKOII
OMOJIOTMYECKUH, KAl
MOJIOKa, pa30aBJICHHOTO
BOJIOM

7 B3anMHOe nputskeHue u 1
OTTAJIKMBAaHUE MOJIEKYJL.

8 ArperaTHbl€ COCTOSHUS 1
BemecTBa. CBOMCTBA ra3oB,

KHJIKOCTEH M TBEPJIBIX TEII.
9 «IlepBoHauanbHbIE CBEACHUS O 1

CTPOECHUU BellecTBa». Pemenue
3a/1a4

Pa3gen 3.B3aumoaeiicTtBue TeJl.

21




10

MexaHn4eckoe JBHKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JIB)KCHUE

11

CxopocTb. EAMHULIBI CKOPOCTH.

12

Pacuér mytu u BpemeHu
JIBHYKCHHSI.

AT

13

WNuepuus.

[EEN

14

B3anmoperictue tei.
CamocrosrenbHas pabora 1o
teme: «CKOpOCTh, MyTh,
VHEPLUD.

15

Macca tena. EfMHHULIBEI MacChl.
M3mepeHne Maccel Teia Ha Becax.

16

YPpok ¢ ucnoab30BaHuEeM
pecypcoB «Touka pocra.
Jlabopamopnas paboma No3
«M3mepeHne Macchl Tena Ha
PBIYQKHBIX, IEKTPOHHBIX BECAX»

Hudp. Jlab. «Touka
pocTa» (MET. pexK. C.

51) HaGop Ten pa3Hoii
MacChl, AIEKTPOHHBIE
BECHI

17

Jlabopamopuas paboma Ne4
«M3mepenne ooObeMa TBEpAOTro
Temay.

18

IInoTHOCTE.

19

YPpok ¢ ucnoab30BaHUuEM
pecypcoB «Touka pocray.
Jlabopamopuas paboma Ne5
«OmnpeeneHue MIOTHOCTH
TBEPJIOTO TEIIay.

Habop Ten paznoit
Macchl, MCH- 3ypKa,
IICKTPOHHBIC BECHI

20

Pacuér maccel 1 00bEMa TENIA 110
€r0 INIOTHOCTH.

21

Pemenue 3aga4d mo Temam
«MexaHH4eCKOe JBUKCHUECY,
«Maccay, «IlnmoTHOCTB
BCIIECTBAY.

22

KonTtposbnas padora Nel
«MexaHudeckoe JBH)KEHUE.
Macca Tena, INIOTHOCTD
BEIIECTBAY

23

Cuia. SIBnenne tarorenusa. Cuna
TspKecTd. Cuiia TSDKECTH Ha
npyrux mianerax. Gusunyeckue
XapaKTEPUCTHKH TIIIAHET.

24

YPpok ¢ ucnoab30BaHUuEM
pecypcoB «Touka pocra». Cuna
ynpyrocTy. 3akoH ['yka.

®poHTanbHAsS
nabopaTopHasi paboTa B
udp nab. «3mepenue
3aBHCHUMOCTH CHJIBI
YIPYTOCTH OT
nedopmanuu




HOPYKHUHBD).
O6opynoBanue:
IIITaTuB ¢ KPEMEKOM,
Ha0op Npy>KuH, HAbop
I'Py30B, JIUHEHKA,
JUHAMOMETD

25 | Bec Tena. CBsizb MeXIy CUIIOM
TSHKECTH M MACCOM TeJa.

26 | Ypok ¢ ucnoib30BaHHEM [upp. Jlab. «Touka
pecypcoB «Touka poctay. poctay» (MeT. peK. C.
JluaamomeTp. 55) JlunamomeTp ¢

MpeIesIOM U3MEPEHUS S5
Jlabopamopnas paboma Ne6 H, npyxuHnb1 Ha
«I"pamynpoBaHue MPYKUHBI U TUTAHINETE, TPY3bI
M3MEpPEHUE CHJI ITHHAMOMETPOMY maccoii o 100 r

27 | YPOK ¢ uCIoJIb30BaHUEM ®poHTaNbHAA
pecypcoB «Touka pocra». nabopaTopHasi paboTa B
CrnoxxeHue AByX CHII udp mad. «IIpaBuna
HAMpPAaBIIEHHBIX TIO0 OJHOM MPSAMOIA. CIIOXKESHHUSI CHID»
PaBHOelicTBYIOIIASA CHIL. [lITaTus, peryar,

JIMHENKa, JBa
OJIMHAKOBBIX TPY3a, J1Ba
0JI0Ka, HUTH
HepacTsHKUMas, JIMHENKa]
U3MEepHUTENbHA,
JTUHAMOMET]

28 | Ypok ¢ ucnosib30BaHueM ®poHTanbHaAs
pecypcoB «Touka pocray». Cuna naboparopHas pabota
TpeHus. TpeHue noKos. Ne 1 «M3yuenue

JBUKCHHSI TeJa PU
NEUCTBUU CHIIEI
TPEHUS»: ACPEBSIHHBIN
Opycok, HaOOp TPY30B,
MEXaHHYECKast CKaMbsl,
JMHAMOMETD

29 | Ypok ¢ ucnoab3oBaHueM Huop. Jlab. «Touka
pecypcoB «Touka pocray. pocTa» (MeT. peK. C.
JlaboparopHas pabora Ne7 56) JlepeBsaHHbBII
«3mepeHne Cuibl TpeHus Opycok, Habop rpy30B,
CKOJIb>KEHUS MEXaHUYECKasi CKaMbsl,

JTUHAMOMET]

30 | Tpenue B npupose U TEXHUKE

KparkoBpemennas
KOHTPOJIbHas1 padoTa Ne2
«Cwuia. PaBHozielicTBYIOITAs




cunay. JIBuxeHue u
B3aNMMOJICHCTBHE

Pa3znen 4. /laBjieHue TBEpABIX
TeJl, AKMJAKOCTEN 1 ra3os.

23

31

JaBnenne. EquHuIbl qaBneHus.

32

CriocoObl yMEHbBIIEHUS U
YBEJTHMYCHUS TaBIICHHS.
JlaboparopHast pabota Ne8
«V3mepeHne naBieHus TBEPAOTO
TeJa Ha OTIOPy»

33

JlaBieHue rasa.

34

YPpokK ¢ ucnoab30BaHUuEM
pecypcoB «Touka poctay.
Hepenaqa AJaBJICHUA XXKUIKOCTAMHAU
u razamu. 3akoH [lackais.

®poHTanpHas
nabopaTopHas pabora
«3akoH Ilackans.
Omnpenenenue
JTABIICHUS KUTKOCTID
JlaTumk naBieHus,
HITaTUB, paboyas
€MKOCTB, TpyOKa,
JMHENKa

35

JlaBiieHHE B XKUJKOCTAX U ra3ax.
KparkoBpemennas
KOHTPOJIbHas1 padoTa Ne3.
«JlaBnenue. 3akoH [lackas

36

Pacuer JaBJICHHUA ) KMAKOCTHU Ha
JAHO M CTCHKH COCyJa.

37

Coobmmarommecs: CoCysbl.

38

Bec Boznyxa. AtmochepHoe
JIaBJICHHUE.

39

N3mepenue atmochepHoro
naBiieHns. OnbeIT Toppudery.

40

bapomerp — anepoun.
ATMocdepHOe aBiIeHHEe Ha
pa3IMYHBIX BBICOTAX.

41

Pemenue 3anau «JlaBienve B
KUAKOCTAX U razax»

42

N3mepenue naBnenus.
Manometpsl. KpaTrkoBpemeHnHast
KOHTPOJIbHasA padora Ne 4 o
Teme «JlapiaeHue B JKMAKOCTH U
rasze»

43

[TopiuHeBOM )KUIKOCTHBIN HACOC.
['mppaBanyeckmii mpecc.

44

JlelicTBUE XKUJKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TEJIO.

45

3akoH Apxumeza.

46

YPpok ¢ ucnoib30BaHuEM
pecypcoB «Touka pocray.
Jlabopamopuas paboma Ne9
«3mepeHne BhITAIKUBAIOIIEH
CHJIBI»

[udp. JIab. «Touka
pocTa» (MeT. pexK. C.
67) JlunamomeTp,
IITaTHUB
YHHUBEPCAIbHbIN,




MEPHBIN IWJIAH]IP
(MeH3ypka), Tpy3
UWJIMHIPUYECKUN U3
cTaju, rpy3
UWIMHAPUYECKUN U3
AJTIOMHUHHMEBOTO CIUIABA,
HUTh

47 | IlmaBaHue Temn. 1

48 | Pemenue 3agad4 1o TemMam . 1
«ApXuMe0Ba CHIIa», «Y CI0BUA
TIJIABAHUSI TEID».

49 | YpoK ¢ uCno/Ib30BaHUEM 1 Huop. Jlab. «Touxa
pecypcoB «Touka poctay. pocTa» (MeT. pexK. C.
Jlabopamopnas paboma Ne 10 68) JlunamomeTp,
«V3yvenHne ycnoBuil TutaBaHus ITaTUB YHUBEP-
TeJa B KUIKOCTH. CaJIbHbIN, MEPHBIN

nuIMHAP (MEH3YpKa),
rpy3 UWIHHIPUIECKUN
13 CIEIUATIBHOTO
MJIACTUKA, HUTb,
MOBApEHHAs COJIb,
najgouka Js
nepeMeIIBaHUs

50 | IInaBanue cynos. 1
BosznyxomiaBanue.

51 | Pemenue 3aga4 no remam: 1
«Apxumenona cui.», «llnaBanue
Tem», «llnaBanue cynos.

BozayxormiaBanue.

52 | KouTpoasHas padora NeS Ha 1
TeMy: «/JlaBieHne TBepIbIX Te,

SKUIKOCTEN U ra3oBy

53 | «Ha 3emne, mox Bomoi U B HEOE» 1
Paszgen 5. Pa0oTra 1 MOIHOCTD. 13
JHeprus.

54 | Mexanuueckas padota. EquHuibr 1
paboTHI.

55 | MomHOCTh. EAUMHUITEI MOIITHOCTH. 1

56 | I[IpocTeie Mexanu3Mmsbl. Poryar. 1
PaBHOBecHe cujl Ha peIyare.

57 | MoMeHT CuIIbI. 1

58 | Ypok ¢ ucnosib3oBannem 1 Hudp. Jla6. «Touxka

pecypcoB «Touka pocray.
Prruaru B TexHuke, ObITY U
MIPUPOJE.

Jlabopamopnas paboma Ne 11
«M3yueHue yciaoBUs paBHOBECHS
phIyaray.

pocta» (MeT. pex. c.
57) Poruar ¢
KPETUICHUSIMHA JJIST
rPy30B, HA0Op IPy30B
no 100 r, quHamMomeTp




59 | broku. «3om0TOC TIpaBUIION ®poHTanbHas
MEXaHUKH. nabopaTopHas pabota ¢
mdp nabd. «3yuenue
TIOJIBIKHBIX U
HETIOJIBUYKHBIX OJIOKOBY
IloaBM>KHBIN 1
HETOJIBIKHBIN OJIOKH,
Ha0Op TPYy30B, HUTH,
JTUHAMOMET, IITATUB,
JIMHEWKa
60 | Lentp Tspxectu. Ycnosue
paBHOBecus Tei. JlabopaTopHas
pabota Nel2 «Omnpenenenue
LIEHTPA TSHKECTHU TIIOCKOU
I TUIacTUHBIY
61 | Ypok ¢ ucnosb3oBaHuemM Hudp. Jlad. «Touka
pecypcoB «Touka poctay. pocTtay (MeT. pek. C.
KoaddunmenT monesnoro 57) llltaTus,
NENUCTBUSI MEXaHU3MOB. MEXaHHYEeCKasl CKaMbsl,
OpPYCOK C KPIOUKOM,
Jlabopamopnas paboma Nel3 JAuHelKa, Habop rpy30B,
«Omnpenenenue KIIJ[ npu JIMHAMOMETP
MoAbEMe TeJla M0 HAaKJIOHHOM
TJIOCKOCTH
62 | Pemenue 3amau mo teme «Pabora,
MoiHocTh, KIT/[ mpocThix
MEXaHHU3MOBY.
63 | Oueprus. Kunernueckas u
MOTEHIMAIbHAsL SHEPT U,
64 | IIpeBpamieHue ogHOTO BHAA
MEXaHUYECKOW SHEPTUHU B IPYTOM.
Pemenne 3agau mo teme «Pabora,
MOIIIHOCTb, SHEPTUD)
65 | Konrpoannas padora Ne6 o
teme «PaboTa, MOIIIHOCTb,
SHEPTUs»
66 | PabGora u MmomHOCTE. DHEpPTUS.
Pemenwue 3anay u3 Kypca GU3NKH
7 kmacca
67 | UtoroBas xoHTposibHas paboTa
(mIpoMeXyTOYHAsI aTTECTAIHS )
68 | O6o6meHne. duznka U MUp B

KOTOPOM MBI ) KUBCEM




KaneHaapHo-TemaTuueckoe naaHMpoBaHue 8 Knacc.

Ne Kon-so| [Mdara | JMarta Hcnoab3oBanue
Tema yacos no no oGopynoBaHust
n/n nnaHy| dakrty nenrpa «Touka
pocTay
Pa3nen 1. TEIIJIOBBIE 23
SABJIEHUS
1 | BBOAHBIN HHCTPYKTaX MO 1 Ob6opynoBanue:
oxpane Tpyaa. TemnoBoe JlaGopaTopHsbrit
nBIKeHue. Temmeparypa. TEPMOMETP, JATUHK
BuyTtpennss sHeprusi. TEeMIIepaTypbl
2 Croco0bl  U3MEHEHUS 1 JdemoncTpauust
BHYTPEHHEHN YHEPTUN. «M3meHeHue
BHYTpPEHHEHN
SHEPIuM Teja Ipu
TPEHUU U yapey:
JATYUK
TEeMIIepaTyphl, JIBE
JIOCKH, JIBE
CBUHIIOBBIE
MJJACTUHKH,
MOJIOTOK
3 1 JleMoHCcTpanus
«ITornomenue
CBETOBOM IHEPTUNY:
JIBa TaTYMKa
Bunael Terionepenayun.
TEeMIIepaTyphl,
JIlaMIia, JINCT Oelloi u
yépHoil Oymaru,
CKOTY
4 KonndecTBO TEmIOTHL. 1
Enununel  konudectna
TETJIOTHI.
5 | YaenbHas TEMI0EMKOCTb 1
BEIIECTBA.
6 Pacuer konuyecTBa TEIIOTHI, 1
HEOOXOUMOTO JIJIsl HATPEBAHUS
TeJa WIH BBIAEISEMOTO UM IIPU
OXJIAXKJACHUH.
7 1 JaTuuk
TEeMIIepaTyphl,
JlaGoparopnas padotaNel TEPMOMETP,
"CpaBHEHUE KOJIUYECTB KaHOP UMeTp,
TEIJIOTHI IPU CMEIIEHUH BOJIbI MCPFHDBIH IHITHHAD
pa3Hoi TemnepaTrypsl” (Mensypxa),
nabopaTopHbie
CTaKaHbl, TOpsSYas 1
X0JIOAHAs BOAA
8 | JlJabopatopnas pabota Ne 2 1 JaTunk
«3mepenune yaenpHOu TEMIIEpaTypBl,

TCIIJIOCMKOCTH TBEPAOI'O TCJIA»

TEPMOMETD,




KaJIOpUMETP, TOpsTuas
1 XOJOHAs BOJIa,
MEPHBIN [UIUHAD,

rpy3
TATUHAPUYECKHUH C
KPIOYKOM, HHTb,
DJIEKTPOHHBIE BECHI

9 | DHeprus TOIUIMBA. Y JeNbHAS
TEIUIOTa CTOPaHUs TBEPIOTO
Tena.

10 | 3akoH coxpaHEHHs U
MIpEeBpaICHUs] YHEPTUU B
MEXaHUYECKUX U TETUIOBBIX
npoiieccax.

11 | Pemenue 3agau no reme
«TemnoBble SIBICHUSD

12 | KontposbHas pabota Nel
"TennoBbie SIBICHUS

13 | ArperatHble  COCTOSIHUSA
Bewiecta. [lnaBnenue u
OTBEp/ICBaHUE.

14 DpoHTAIBHASA

JabopaTopHasi
paGora Ne 1.
«Omnpenenenue
YIEIbHON TEIUTOThI
IUTABJICHUS JIbJIaY:
JaTINK
TEeMIIepaTyphl,
I'paduk nmnaBneHus u KAJIOpHMETP, COCYIL €
OTBEPAEBAHUS TarolriM HBHOiVI ’
KPUCTAJUTMYECKHUX TEJL. CcOCYJL € BOZIOH,
AJIEKTPOHHBIE BECHI.
®poHTanbHas
VY aenbHas TEIOTa MJIaBICHHUS.
nabopaTopHas pabora
Ne 2. «O6pazoBanue
KPHUCTAILJIOB:
MHKPOCKOTI,
nmpoOupKa ¢
HACBIICHHBIM
pacTtBOopoM
JIBYXPOMOBOKHUCIIOTO
aAMMOHHS,

15 | Pemenwue 3anaq."IlinaBinenne
TeJl U KpucTajum3anus'"

16 | Ucnapenue. HacblmeHHsI 1 JleMoHCcTpanus
HEHACBIIICHHBIN Tap. «Mcnapenue
Konnencanus. [lornonienue CIIUPTa»: JaTYUK
SHEPTUU MPU UCTIAPESHUHU TEeMIIepaTyphl,

JKUJIKOCTH U BBIICJICHUE €€ TIPU
KOHJICHCAIIMM Tapa.

npoOupKa, TUCTOUKHU




OyMmaru, pe3uHKH,
pas3Hble CIUPTHI

17

Kunienne. Y nenpHas Tennora
napooOpazoBaHus U
KOH/ICHCAIIHUH.

JleMoHcTpaL s
«3yuenue
rpolecca KUleHus
BOJIbD»: 1aTYUK
TEMIIEPATYPBI,
HITaTUB
YHUBEpCaJIbHBIM,
KO0JI0a CTEKJITHHAS,
CIIMPTOBKA,
NIOBApEHHAs COJIb

18

BrnaxnocTts Bo3ayxa. CiocoObl
OTIPEJICIICHUS BIIAXKHOCTH
Bo3nyxa. JlabopaTopnas pabora
Ne3 "U3mepeHue BIaxKHOCTH
BO3ayXxa".

JlaTuuk
TEeMIIepaTyphl,
TEpPMOMETP, MapJid,
cocy/ ¢ BOAOM

19

Pemenue 3amau (Ha pacuer
KOJIMYCCTBA TCIIOTHI IIPpU
W3MEHEHHUU

arperaTHoOTO COCTOSTHHS
BCIIIECTBA).

20

Pabota raza u mapa npu
pacumupenuu. J{Burarens
BHYTPEHHETO CTOPaHHSI.

21

[TapoBas typ6una. KIT/I
TEIJIOBOTO IBUTaTEIsl. .
TemnnoBble ABUraTENH.

22

TenaoBble MAIlIMHEL.
W3meHeHne arperaTHbIx
COCTOSIHMU BEIIECTBA.

23

KonrponbHast pabora Ne2
"N3MeHeHne arperaTHbIX
COCTOSIHUI BellecTna. .

Pasznea 2.
SJIEKTPUUYECKUE
SIBJIEHUA

27

24

Dnexrpusanus Tea npu
COIIPMKOCHOBEHHUH. [[Ba pona
3apsa0B. BzanmonenicTeue
3apPsDKCHHBIX TEJL. DJISKTPOCKON

25

DIEeKTPUUIECKOE TOJIE.
[IpoBoaHMKY, MOTYTTPOBOAHUKHI
Y HEMPOBOIHUKH
JIEKTPUYECTBA.




26

JlemMMOCTb IEKTPHUIECKOTO
3apsna. DnekTpoH. CtpoeHune
aToma.

27 | OOBscHEHHE HIEKTPUYECKUX
SIBJICHUM.
28 | DIEeKTpUYECKUil TOK.
VICTOYHUKY AIIEKTPUYECKOTO
TOKa.
KontponbHas padorta Ne3
(kpaTkoBpeM.) "DnekTpusanus
ten. Ctpoenue atoma'.
29 | DnekTpuueckas 1enp u eé
COCTaBHBIC YaCTH.
DNEeKTPUUYECKHUI TOK B
MeTalIax.
30 | JeicTBUA 3IEKTPUIECKOTO
toka. HampaBnenue
NEKTPUYECKOTO TOKA.
31 | Cuibl Toka. EquHUNEI CHIIEI JlaTauk TOKa,
Toka. AMnepmerp. M3mepenue aMIepMeTp
CHJIBI TOKA. JIBYXIIPEIEIbHBIM,
WUCTOYHUK MTUTAHUS,
JlaboparopHas pabota Ned KOMIUJICKT TIPOBOJIOB,
"COopKa 31eKTpUYECKOM LIeTH. PE3UCTOPBI, KITHOY
N3mepenue cuiibl TOKa B €€
pa3IMYHBIX yyacTKax'.
32 | DIEKTpHUUYECKOE HAIPSKEHUE. Taraux
EnuHuULB HAPSKSHMSL.
HaMpPsHKEHUS,
Bosnbt™merp. U3mepenue
BOJIbTMETD
Hanpspkenus. JlabopaTopHast BYXIIPEeNbHEL
paborta No5 "M3mepenue yXIp ’
WUCTOYHUK TTUTAHMUS,
HaMpPsDKEHUS HA Pa3InIHBIX
. KOMIUIEKT MPOBOJIOB,
y4acTKax 3JIeKTPHUUECKON
" PE3UCTOPEI, KIIFOY
uenu".
33 JleMoHcTpanus
«HccnenoBanue
3aBHCHUMOCTH CHJIBI
3aBUCHUMOCTh CHIIBI TOKA OT
TOKa B TIPOBOJ/IHUKE
HaANPSDKEHUS. DIEKTPUIECKOe
OT HATIPSIKEHUS:
COTMPOTUBIICHUE MPOBOIHUKOB.
JATYHUK TOKA, TaTYUK
EnuHuibl conpoTuBieHus.
HaIpsHKeHUs,
pe3ucTop, peocrar,
HCTOYHUK MUTAHUS,
KOMIUJIEKT TIPOBOJIOB,
KJTIIOY
34 | 3akon Oma JuIs y9acTKa IeTIH.
35 | Pacuer compoTuBieHUs

MIPOBOJHUKA. Y IEIBHOE
CONPOTHBJICHUE.




36

[Ipumeps! Ha pacuet
COIIPOTUBJICHHA ITPOBOJHUKA
CHJIbl TOKA Y HAIIPSXXKCHU .

37 aTYHK TOKa
Peocrartsl. JITaboparopHas A ’
" peocTaT, HCTOYHHUK
pabota Ne6 "PerynupoBanue
" MUTaHMS, KOMILICKT
CHUJIBI TOKa peocTaToM".
IIPOBOJIOB, KIIIOY
38
JlaTauk TOKa, TaT4YHK|
HaTPSDKCHUS,
aMIepMeTp
JlaboparopHuas pabota Ne7 JIBYXTIPEIETbHBIMH,
"U3MepeHune conpoTUBIICHUS BOJIETMETP
MMPOBOJIHUKA C TIOMOIIIBIO JIBYXIIPEACTBHBIH,
amIiepMeTpa v BoJibT™MeTpa'. PE3UCTOPBI,
WUCTOYHUK MTUTAHMUS,
KOMIUIEKT MPOBOJIOB,
KITIOY
39
JlaTamk TOKa, TaT4YHK|
HaIPSDKCHUS,
[TocnenoBarensHOE amIiepMerp
COMNPOTHUBIIEHUE TTPOBOTHUKOB JIBYXTIPEACTBHBIM,
Jlaboparopnas pabota Ne 8. BOJIETMET]
«3yyenune JIBYXIIPEIEIIbHBIM,
MOCJI€10BATENLHOTO PE3UCTOPHI,
COEIMHEHUS TIPOBOTHUKOB). UCTOYHUK MTUTAHMUS,
KOMIUIEKT MPOBOJIOB,
KITIOY
40
JlaTuuk TOKa, NaT4YMK|
HaMPSDKESHUS,
aMmIiepMmeTp
[TapannensHOE COnpOTUBIEHNE .
JBYXIIPEACTbHBIH,
poBOAHKUKOB. JlabopaTtopHas
BOJIbTMET]
pabota Ne9 . «M3yuenne .
JIBYXIIPEAEIbHBIH,
MapaieIbHOTO COeTMHEHMS
PE3UCTOPBHI,
MIPOBOTHUKOBY
WUCTOYHUK TTUTAHWUS,
KOMIUIEKT MPOBOJIOB,
KITIOY
41 | Pemenue 3amay.(mo Teme
:"CoeauHeHne NpOBOTHUKOB",
"3axkon OMa Jy1st yyacTka
nenu").
42 | KonrponbHas padota Ned
"DNeKTpUYECKUN TOK.
CoenrHEHHE TPOBOIHUKOR'.
43 | PaboTa 1 MOIIIHOCTh

QJICKTPHUYCCKOI'0 TOKA.




44

Enuauib: paboTsr
3JIEKTPUYECKOTO TOKa,
NpUMEHSEMbIE Ha MIPAKTUKE.

Jlaboparopuas padota Ne 10
"N3mepeHune MOIHOCTH 1
paboThI TOKA B 3JIEKTPUUECKON
namme".

JlaTuuK TOKa,
JTATYUK
HanpsHKEHUs,
aMIepMeETp
JIBYXIIPEIEIbHBIM,
BOJIBTMET]
JIBYXIIpEJICTbHbIN,
JIaMIIOYKa, UCTOYHUK
MUTAHUS, KOMIUIEKT
MIPOBOJIOB, KITFOY

45

HarpeBanue nmpoBoIHUKOB
JIEKTPUUECKUM TOKOM. 3aKOH
Jxoyng-Jlenna.

46

Kongencarop.

47

Jlamma HaKanWBaHUS.
DNEeKTPUYECKUE
HarpeBaTeNbHbBIE TPUOOPHIL.

KOpOTKOC 3aMBbIKaHHC,
MPCIOXPAHUTCIIN.

48

QHGKTpI/I‘IeCKI/Ie SABJICHHUA

49

DJIEKTPUYECTBO COLIEIIIEE C
Hebec

50

KontponbHas padorta Neb
"DNEeKTpUYECKUE ABICHUSD)

Paspen 3.
QJIEKTPOMAT'HUTHBIE
ABJIEHUSA

51

MaruutHoe nosie. MarautHoe
OJIE MIPSIMOTO TOKA.
MaruurtHsle JUHUH.

JdemoncTpanus
«3mepenue nosus
IIOCTOAHHOTI'O
MarHuTa MOCTOSHHBIN
MAar"uT MMOJ0COBOM

52

MarsuTHoe€ I0JIe KaTylIKH C
TOKOM. :‘)HCKTpOMaFHI/ITLI Hn ux
IMPUMCHCHHUC.

JlaGopatopnass pabotra Nell
"COopka »SJEKTpOMarHura u
WCTIBITAHUE ero JehcTBus".

53

[TocTostHHBIE MATHUTHI.
MarHuTHOE 110J1€ TOCTOSIHHBIX
MarHuToB. MarHuTHoe mose
3emiu. JlaboparopHas paboTa
Ne 12 «M3yueHne MarHUTHOTO
10JIs1 TOCTOSIHHBIX MAarHUTOBY

JlaT4uK MarHuTHOTO
IOJIsI, HOCTOSIHHBIN
MAarHmT II0JIOCOBOM,

JINHEHKa
U3MEpUTEIbHAS




54 | JleiicTBHEe MarHUTHOTIO MOJIS HA
MTPOBOIHHK C TOKOM.
DNEKTPUYECKHUN JBUTATETb.
Jlaboparopnas pabota Nel3
"N3y4eHue EeKTPUIECKOro
JBUTATENS] TOCTOSTHHOTO TOKA
(Ha Mogenn)
55 | DJIeKTpOMAarHUTHBIE SIBJICHUS.
KparkoBpemeHnHas
KOHTpoJbHast pabota Neb mo
TeMe «DJIEKTPOMAarHUTHbIE
SIBIICHHSD
56 | DJIeKTpOMAarHUTHBIC SIBICHUS
Pa3znen 4. CBETOBBIE
SABJIEHUS
57 | MUcrounuku ceera. Ocseturens ¢
Pacnpoctpanenue cBera. UCTOYHHUKOM CBETa
JlaboparopHast pabota Ne 14. Ha 3,5 B, ucrounuk
«Habmonenne MUTAHUS, KOMIUICKT
PSIMOJTMHEHHOTO MIPOBOJIOB, IIEJIEBast
pacrpoCcTpaHeHHs CBETa nradparma
BunuMoe 1BHKEHUE CBETHIL.
58 OcseTuTels ¢
UCTOYHHUKOM CBETa
Ha 3,5 B, ncrounuk
OtpaxxeHnue cBeta. 3aKOH MUTAHUS, KOMIUICKT
OTpaKEHHsI CBETA. MIPOBOJIOB, IIIEJIeBast
Jlabopamopnas paboma 15 « nuadparma,
«M3y4eHue siBIeHUS TTOJTYIIVUTAH/IP,
OTPaKEHHSI CBETa» TUTAHIIET Ha
IJIOTHOM JTUCTE C
KpPYTOBBIM
TPAHCIIOPTHPOM
59 | [Tnockoe 3epkaso.
60 OcBeTuTens ¢
UCTOYHHUKOM CBETa
Ha 3,5 B, nucrounuk
[Ipenomienue cBera. 3aKoH MUTAHUS, KOMIUICKT
NPEIOMJICHUS CBETA. IIPOBOJIOB, IIIEJICBas
Jlabopamopnas paboma 16 « . nuadparma,
«M3y4eHue siBIeHUs TTOJTYIIVUTAH/IP,
MIPEIIOMIICHUS CBETa TUTAHIIET Ha
TJIOTHOM JTUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
61 | JIunzbel. OnTHueckas cuia

JINH3.




62

N3o0paxenus: naBaeMblie
nuH30u. JlabopaTtopHas pabora
Nel7 "U3yuenue usobpakeHus
JlaBaeMoro JIMH30H".

OcBeTuTens ¢
HCTOYHHUKOM CBETa
Ha 3,5 B, ncrouHuk
MMATAHUS, KOMIUICKT
MIPOBOJIOB, IIIEJIeBAs
nuadparma, SKpaH

CTaILHOM,
HaIpaBJISIOINIAs C
U3MEPUTEIBHON
IIIKAJIOMN,
coOMparoIIne JTUH3BI,
pacceuBaronias

JIMH34, ClIak

«Mogens ipeaMeTar

B peurepe
63 | ['ma3 kak onTuyeckas cucTema.
OnTHueckue mpruoOopsI.
64 | CBeroBbIC SIBICHUSI
65 | Kourponwshas padora Ne 7.
«CBeToBbI€ SIBICHUS
Pa3nen 5. IOBTOPEHUE
66 | IlogroroBka K UTOTOBOI
KOHTPOJIbHOH paboTe. Pusnka
Y MUP, B KOTOPOM MBI JKHBEM
67 | WUrorosas KOHTpOJIbHAs padoTa.
68 | O6GoOIIEeHNe U aHATH3

HUTOTOBOM KOHTPOJIbHOM
pabotsl. «Kakas ctpanHas
IUIAHETA...»




KaneHpgapHo-TemaTtuueckoe nnaHuposaHue 9 Knacc.

Tema

Koa-
BO
4acoB

JlaTa
no
TUIAHY

Jara
no

pakry

Hcnoub3oBanue
00opy/noBaHusI IEHTPa
«Touka pocta»

Pa3znea 1. 3akoHbI
JABUKECHUA U
B3aNMOJIEHCTBUA TeJ.

34

BBoaHBIN HHCTPYKTaX
no Th. Marepuaibnas
Touka. Cucrema
oTCYeTa.

[Tepemenienue.

Omnpenenenue
KOOPJIUHATHI
ABYOKYIICTOCA TCJaA.

[IpssMonuHenHOE
PaBHOMEpHOE IBUKCHUE
IIepememenue mpu
MIPSAMOJIMHETHOM

pPaBHOMCPHOM JABUKCHUMU.

I'paduxu 3aBuCUMOCTH
KMHEMAaTHYECKUX
BEJIMYUH OT BPEMEHHU
IIpY IPSIMOJINHEWHOM
PaBHOMEpPHOM
JBHKCHHUH

CpenHsisi CKOPOCTh

\‘

Pemenue 3amau

[HEN

[IpssMmonuHenHoe
PaBHOYCKOPEHHOE
JIBUKEHHUE. Y CKOpEHHUE.

CxopocThb
MPSMOJIMHENHOT O
PaBHOYCKOPEHHOTO
nBkeHus I padux
CKOPOCTH.




10

[Iepememenue npu
PSMOJIMHETHOM
PaBHOYCKOPEHHOM
JBUKECHUM.

11

[Tepemenmenue tena npu
MPSMOJMHETHOM
NIBUKEHUU 0€e3
HavyaJIbHOM CKOPOCTH.

12

JlabopaTtopHnast pabota
Ne 1 "HccnenoBanue
PaBHOYCKOPEHHOTO
NIBIKEHUS Oe3
HAYaJIbHOM CKOPOCTH.

O6opynoBanue: [lltatus
1ab0paToOpHBIii,
MEXaHUYEeCKasl CKaMbsl,
OpyCOK epEeBSHHBIN,
AJIEKTPOHHBIN CEKYHOMED
C JIJaTYUKaMH,
MarHUTOYTpaBIIsieMble
IepKOHOBBIE JATYUKH
CEKyHJI0OMepa

13

I'paduku 3aBUCUMOCTH
KAHEMATHYCCKIX
BEJIMYMH OT BPEMCHH
NpY TPSMOJTUHEHHOM
PaBHOYCKOPEHHOM
JIBHDKCHUH

14

Pemmenue 3agayg «
PaBHOyCKOpEeHHOE
JBUKCHUE)Y

15

Pemenne 3aJad IO TEMC

«OCHOBBI KHHEMATHKM

16

KonTponbhas pabora
Nel no Teme
«IIpssmonnHeliHOE
PaBHOYCKOPEHHOE
JBHKCHHUEC)

17

OTHOCHUTENILHOCTD
JABMOXKXCHU.

18

HNuepumansubie
CHCTEMBI OTCYETA.
[TepBriii 3ak0H
HrroToHa.

19

Bropoii 3akoH HeroTOHa.

20

Tperuii 3akoH HproTOHA.

[EEN

21

CBo0OOIHOE TTaJIcHNE
TEN.

22

JIBmxeHue Tena,
OpOIIEHHOTO
BEPTUKAIIBHO BBEPX.
HesecomocTs.




23

JlaGoparopHas paboTa
Ne 2 "Usmepenue
YCKOpEHUs: CBOOOTHOTO
nageHus"

24

3aKOH BCEMHUPHOTO
TATOTCHUA.

25

YckopeHne cBOOOIHOTO
nagcHusa Ha 3eMiie u
JIPYTUX HEOSCHBIX TElL.

26

[IpsamonuneitHoe u
KPUBOJIMHEUHOE
JIBW>XeHue. [[BrkeHue
TeJa M0 OKPY>KHOCTH C
MOCTOSIHHOW 110 MOJTYJIIO
CKOPOCTBIO.

27

Pemmenue 3agau.

28

NckyccTBeHHBIE
CITYTHUKHU 3eMJIH

29

Nmnynbe Tena. 3akoH
COXpaHEHHUS UMITYJIbCA.

30

PeakTuBHOE IBUXEHUE.
PakeTnl.

31

Penrenue 3amau

32

BriBoj 3akona
COXpaHEHUS
MEXAHUYECKOW SHEPTUH.

33

Pemenue 3anay no Teme
"3aKOHBI COXpaHEHUs B
MeXaHuke "

34

KonTponbnas pabota Ne
2 110 Teme "3aKOHBI
COXPaHEHUS B MEXaHHUKE

Paznea 2.
Mexanuueckue
K0J1e0aHus ¥ BOJIHBI.
3BYK.

15

35

Komnebarensuoe
nBxenne. CBOOOIHBIE
KOJIeOaHus.

36

Benmunnsr,
XapaKTepU3yIoLIne
KoJiebaTenpbHOe
JIBHDKCHUE.

JdemoHcTpauuu
«Konebanust HUTSHOTO
MasiTHUKA 1 CBOOOIHEIE
KoJIeOaHus Tpy3a Ha
npyxuHe»:O0opynoBanue:
JMATYUK YCKOPEHUs, IITATUB
C Kpernexom, Habop rpy30B.,
HUTh, HA0OP NPYKHUH

37

I'apmonnueckue
KOJIeOaHUS




38 1 «3yuenue xonebanmii
HUTSHOTO MasSTHHKA:
OobopynoBanue:
KOMITBIOTED, TaTYUK
YCKOpEHHUS, TPy3 C
KPIOYKOM, JIETKas U
JlaGopaTopHnas pabota HEpacTsHKUMasi HUTh,
Ne 3 "« UccrnenoBanue pynerka U3yuenne
3aBUCHMOCTH TIEpHOJIa U KosiebaHuil rpy3a Ha
YaCTOTHI CBOOOTHBIX MIPY>KUHEY:
KoJIeOaHUN MasTHUKA OT OobopynoBanue:
JUTMHBI €70 HUTH. KOMITBIOTED, TaTIHK
YCKOPEHUSI, ITAaTHB C
KpenexoM, Habop MpyxKuH
pa3Hoii KECTKOCTH, HAOOP
rpy30B 1o 100 r.
39 | Pemenue 3a1ay4 1
40 | 3aryxaromme 1
KoJIeOaHusI.
BriHyX1eHHBIE
KOJIeOaHUsI.
41 | Pesonanc. 1
42 | PacnpocTtpanenue 1
KojebaHuil B cpefe.
Boansl.
43 Jnmuna BosHbl. CKOPOCTH
pacrpocTpaHeHusl BOJIHBI.
44 | UIcTouHUKH 3ByKa. 1
3BYKOBBIE KOJICOAHUS.
45 | Beicota, TemOp u 1
TPOMKOCTb 3BYKA.
46 | PacnpoctpaHeHnue 3ByKa. 1
3BYKOBBIC BOJIHEL.
47 | Otpaxenue 3Byka. IXo. 1
3BYKOBOM pe30HAHC
48 | Pemenne 3amau 1
49 | KonrponbHas pabora Ne 1
3 o Teme
"MexaHu4eckue
KoJieOaHUs U BOJIHBI.
3ByK"
Paznen 3. 25
DJIeKTPOMATHUTHOE
noJie
50 1
MarauTHoe noJie.
51 | Hampasnenue Toka u 1 JdemoncTpauust

HaITpaBJICHUE JIMHHUI €T0
MArduTHOI'O ITOJIA.

«3MepeHre MarHuTHOIr o
IIOJIs1 BOKPYT ITPOBOJIHUKA C




Tokom»: O0opynoBaHue:
JaTYUK MarHuTHOIO I10JI,
JABa IMITaTuBa, KOMIIJICKT
IPOBOJOB, HICTOYHUK TOKA,
KJTIOY

52

Oo6napyxeHue
MAarHUTHOTO IOJIS 110 €ro
JICUCTBUIO Ha
BJIEKTPUYECKHUM TOK.
IIpaBuiio JieBOM pyKH.

53

WNHIyK1mst MAarHUTHOTO
noJist. MarHUuTHBIN
MOTOK.

o4

Pemenue 3agau

55

MarsutHbsIi OTOK

[EEN

56

SIBnenue
3JIEKTPOMATrHUTHOM
WHAYKIHUH

S7

JlabopaTtopHnast pabota
Ne4"3yuenne sBneHus
3JIEKTPOMAarHUTHOM
UHAYKIWN'".

58

Hanpasnenne
WHJIYyKIHOHHOTO TOKA.
IIpaBuino Jlenna.

59

SBneHue
CAMOMWHJIYKIIHH.

60

[Tonydyenue u nepenaya
TIEPEMEHHOTO
9JICKTPUYECKOTO TOKA.

61

Tpancdopmarop.

62

:‘)HGKTpOMaFHI/ITHOG
T10JIC.

63

DNeKTpOMarHUTHBIC
BOJIHBI

64

KomnebaTenpHbIi KOHTYD.
ITonyuenue
3JEKTPOMArHUTHBIX
KoJieOaHuH.

65

[IpyHIMIIBI paIUOCBA3U
" TCIICBUACHUA.

66

DneKTpoMarHuTHas
IIPUPO/Ia CBETA.

67

[Ipenomnenue cBera.
Du3nyecKU CMBICH
nokasareiist
MPEIIOMJICHHSI.

68

Hucnepcus ceera. [{Bera
Tel.




69

Crnektpockorn u
criekrTporpad

70

Tumel oNTHYECKUX
CIICKTPOB

71

IMornomenue u
HCIYyCKaHHUE CBETA
aTOMaMH.
[IpoucxoxaeHue
JIMHEMYATHIX CIICKTPOB.

72

JlaGopaTopHas pabota
Ne 5 "Habmronenue
CILTOIITHOTO U
JMHEHYAThIX CIIEKTPOB
UCIyCKaHus'".

73

Pemenue 3amau

74

KontponbHas padota Ne
4 o Teme
«DIEKTPOMarHuTHOE
oJsie»

Paznen 4.Ctpoenne
aToMa M aTOMHOI'0
siapa. Ucnoab3oBanue
JHEPTrUM ATOMHBIX

siaep.

19

75

PannoakTUBHOCTE.

76

Moaenu atoMoB. OnbIT
Pesepdopra.

77

PagnoaktuBHbIE
MPEBPAIIECHUSI AaTOMHBIX
szep.

/8

DKCIEepUMEHTATbHBIC
METO/JIbI UCCIICIOBAHUS
YacTHIl.

79

JlaboparopHas paboTa
Ne 6 "M3mepenue
€CTECTBEHHOT'O
pazuanoHHoro ¢poHa
JIO3UMETPOM".

80

OTKpbITHE TPOTOHA U
HEHTpOHA.

81

CocraB aTOMHOTO Spa.
SlnepHbIC CUJTIBL.

82

Oneprus cBs3u. ledekr
macc.

83

Pemenue 3agau




84

[enenue saep ypasa.
IlenHas peakumsi.

85

JlaboparopHas paboTa
Neo 7 "U3yuenue neneHus
sJIpa aTomMa ypaHa 1o
dbororpadhun Tpekon".

86

S nepHslit peakTop.
[IpeobpazoBanue
BHYTPEHHEHN YHEPTrUn
aTOMHBIX SI7IEp B
INEKTPUUYECKYIO
SHEPTHUIO.

87

ATOMHAas SHEPTEeTHKA.

88

buonornueckoe
NeiicTBUE paJuallvu.
3aKoH paJIMOaKTUBHOTO
pacmaja.

89

3aKoH paIuOaKTUBHOTO
pacmaja

90

JlabGopaTtopHnast pabota
Ne 8 "Onenka nepuoga
noJrypacraja
HaxoJdmuXxXcs B BO3AYXEC
IPOJYKTOB pacrajaa rasa
panoHa. ".JlabopaTopHas
pabota Ne 9 "M3yuenue
TPEKOB 3apsKEHHBIX
YaCTHI] 10 TOTOBBIM

dororpadusm .

91

TepmosinepHas peakuusi.

92

Pemenue 3agau

93

KonTponbnas padora Ne
5 o teme «duzuka
aToMa M aTOMHOTO S/Ipa.
Hcnonb3oBaHue 3Hernu
ATOMHBIX sIIEp»

Paznen 5. Ctpoenne u
3Boonus Beegennoi

94

Cocras, cTpoeHue u
MIPOUCXOXKICHHE
CoJIHEYHOH CUCTEMEL.

95

Bospimue mia”eTsl
COJIHEUHOU CHCTEMBL.

96

Mairsie tena ConHeuHoi
CHUCTEMBL.

97

CrtpoeHue, u3yueHue u
sposrrornsa ConHma u
3BE3 .




908 | Ctpoenue u 3BOTIOLMS 1
Bcenennon.
Pa3nen 6. [loBTopeHue 4

99 | UtoroBoe nmoBTOpEHUE. 1

100 | Urorosas KOHTpOIBHAS 1
pabora.

101 | Aramu3 ommOoK 1
KOHTPOJIbHON PabOTHI.

102 | IloBTOopenue u 1

000011IeHNE

Chnucok JIUTCPATYPHI C YKA3AHUEM IICPECIHA V‘IGﬁHO-MCTOlII/I‘IeCKOFO

o0ecreYeHNs, CPEeJACTB O0VICHHUS U DJIEKTPOHHBIX 00PA30BATEJIbLHBIX

10.

11.

12.

13.

14.

15.
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MapoH A.E., MapoH E.A. dusuka. 7 knacc. Anagaktmyeckme matepuansl. M. Ipoda,
20109.

MepbiwkuH A.B. ®usmka. 7 Knacc. YyebHuk pana obuieobpasoBaTesibHbIX
yupexkaenun. M.: Opoda, 2018.

®dunoHosmy H.B. ®usmka. 7 knacc. Metoamyeckoe nocobue K y4yebHuKy A.B.
MepbiwknHa. M.: Apoda, 2018.

XaHHaHoBa T.A., XaHHaHoB H.K. ®u3uka. 7 kKnacc. Pabouas tetpaab. M.: poda, 2019.
XaHHaHoBa T.A., XaHHaHoB H.K. ®u3uka. 7 knacc. Tectbl. M.: Opoda, 2019
MepbiwKknMH A.B. ®usmka. 8 Knacc. YuebHMK pana obuieobpasoBaTesibHbIX
opraHusaumii. M.: pooda, 2019.

2. ®unoHosny H.B. ®du3mka. 8 knacc. Metogmyeckoe nocobme K y4yebHuKy A.B.
MepblwkuHa. M. Apoda, 2018.

3. XaHHaHoBa T.A. ®usuka. 8 knacc. Pabouan Tetpaab. M.: ipoda, 2014.

4. MapoH A.E., MapoH E.A., No3oickuii C.B. dmsmKa. 8 knacc. COOpHMK BONPOCOB U
3aga4y. M.: ipoda, 2019.

5. XaHHaHoB H.K., XaHHaHoBa T.A. C60pHMK TecToBbIX 3aA4aHunii no ¢pusmnke. 8 knacc.
M.: BAKO, 2019.

dwusnka. 9 ki1.: yueb. s obieodpaszoar. yupekacauii. / A.B. TIépeikun, E.M.
I'yrauk M.: [Ipoda, 2017.

®dwusnka. 9 kiacc: moypovnsle ransl mo yueouuky A.B. [1€peimkuna, E.M. I'yTHuK
/ aBT.-coct. C.B. BobGpoBa. — Boarorpaa: Yuutens, 2017. — 175 c.

Odwusuka: 3amaunuk: 9 — 11 ki.: Yueb. mocobue aiis obmieoopazosar. yueod.
3aBegeHuit. — M.: Ilpoda, 1996. — 368 c.: mi. — (3agaunuxu «JIpodsr»).

®dwusuka. Tectol. 7 — 9 xinaccel. Kabapauna O.@., OpnoB B.A. YuebH. - meTox
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16. Jlozosenko C.B., Tpymuna T.A Peanuszanus o0pa3oBaTeNbHBIX IPOrPaMM 110
(u3HKe ¢ UCTIOIb30BaHUEM 000pYA0BaHUS IIETCKOT0 TexHonapka « [ IIkompHBIH
Kanroputom» Mocksa, 2021

UumepHem-pecypcol:

1.6ubnnoteka — Bce no npeamety «dusmka». — Pexkum goctyna: http://www.proshkolu.ru

2.BngeoonsbiTbl Ha ypokax. — Pexxum aoctyna: http://fizika-class.narod.ru

3.EgmMHan Konnekumnsa umdpoBbix 0bpasoBaTe/ibHbIX PecypcoB. — Pexum goctyna:
http://school-collection.edu.ru

4. MHTepecHble maTepuasnbl K Ypokam ¢GU3MKM MO TemMaMm; TecTbl Mo Temam; HarasgHble
nocobusa K ypokam. — Pexkum goctyna: http://class-fizika.narod.ru

5. Undposblie obpasoBaTenbHble pecypcbl. — Pexkum goctyna: http://www.openclass.ru

6. dneKkTpoHHbIe y4yebHUKK No Ppusmnke. — Pexkum goctyna: http://www.fizika.ru




