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IHOACHUTEJIBHAA 3AIINCKA.

PaGouass mnporpamma eCTECTBEHHOHAyYHOHl HAaNpaBICHHOCTH MO0 (U3HKE C
MCIIOJIb30BaHNEM 000pymoBaHus eHTpa « Touku poctay s 7-9 KI1acCOB OCHOBHOM IITKOJIBI
COCTaBJIEHA M pa3paboTaHa B COOTBETCTBHH C:

o denepanpupiM 3akoHOM OT 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit @eaepannn» (C U3M. U AOIIL., BCTYI. B CHIIY C
01.09.2020);

e TpeboBanmsMH DenepanbHOTr0 TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
OCHOBHOTO 0011eT0 00pa3oBaHus (YTB. MpUKa3oM MUHHUCTEPCTBA 00pa30BaHUS U
Hayku Poccutickoit @eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HanuonanmpHOro mnpoekTa «OOpazoBanue» (yTB. MPE3UALYMOM
Cosera npu Ilpesunenre PO no crparernueckoMy pa3BUTHIO U HALlMOHAJIbHBIM
MPOEKTaM, MPOTOKOJI OT 24.12.2018 Ne 16);

e [ocymapctBeHHoi  mporpammoil  Poccuiickoir ~ ®enepanuum  «Pa3zButue
oOpa3zoBanus» (yrB. [locranoBnenuem [IpaButenbcrtea PO ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «O6 yTBepKIEHUU TOCYJAPCTBEHHON MpPOrpamMMbl
Poccuiickoit ®enepanuu «Pa3Butie 00pa3oBaHus»;

® aBTOPCKOW MpOrpaMMol OCHOBHOrO o0Imiero oOpazoBaHus mo ¢usuke g 7-9
knaccoB (A. B. Il€perukun, H.B. ®unonosuy, E.M.I'ytHuk, M., «/podax», 2015
r.);

e yuyeOHBIM IIJITAHOM U OCHOBHOW 00pa3oBaTesibHOM nporpammsel MBOY
«lTepxunckas ClIl»;

e MeTOoauYeCKUMH PEKOMEHJAUMSAMU 10 CO3JaHHI0 W (QPYHKIMOHHUPOBAHHWIO B
00111e00pa30BaTEIbHBIX OPraHU3ANUIX, PACIIONOKEHHBIX B CEJIBCKOH MECTHOCTH H
MaJlbIX TOPOJIax, IIEHTPOB 00Pa30BaHMsI €CTECTBEHHOHAYYHOH U TEXHOJIOTHIECKON
HanpasieHHocTen(«Toukapoctay )(Y TBepKI€HBIpaCIOPSHKCHUEM
Munucrepcra npocsenieHus: Poccuiickoit @enepanuu ot 12 auBapst 2021 r. Ne
P-6).

Pabouas mporpamma peanmsyercsi B yaueOnukax A. B. Ilepeimkuna «®@usmka 7 Kiacey,
«Du3uka 8§ kiacey, «dusuka 9 knace» cucremsl «Beprukansy [epeimkun A. B., yaeOHUK

11 001eo0pa3oBaTenbHbIX yueOHbIX 3aBeaeHuil. M.: Ipoda, 2020

[Iporpamma ompeznenseT coAepKaHUE M CTPYKTypy YdeOHOro wmarepuaia,
MOCJIEIOBATEIBHOCTh €r0 HM3y4YeHHs, MyTH (OPMHPOBAHUS CHCTEMBl 3HAHWH, YMEHUH H
CIIOCOOOB J€STENbHOCTH, PA3BUTHUS, BOCIIMTAHUS M COLMAIM3ALINN YUALUXCS.

Co3manne mnentpa «Touka pocra» mpennonaraeT pasBUTHE 00pa30BaTEIbHOM
MHOPPACTPYKTYpHl  00mIe00pa3oBaTeNbHON OpraHu3allid, B TOM 4YHCIE OCHAICHHE
001e00pa3oBaTeIbHON OPTaHU3AIIH:

1. obGopynoBanueM, cpeicTBaMH 0OyUEHUS M BOCIIUTAHUS [ U3y4eHUS (B TOM YHCIIE
HKCHEPUMEHTAIBHOTO0 )IIPEIMETOB,KYPCOB, TUCLIUIUINH(MOYIICH)
€CTECTBEHHOHAYYHOU HaIpPaBJIEHHOCTH npu peauzanuu OCHOBHBIX
00111€00pa30BaTENIbHBIX HPOrpaMM U JOMOJHUTEIBHBIX 00Ie00pa30oBaTEIbHBIX
nporpaMM, B TOM YHCIE JUIsI PACIIMPEHUs COAEp)KaHUs Yy4eOHOro mpenMera
«Dusnkay;

2. o06opynoBaHHEM, CPEICTBAMH 00yUEHUS U BOCIIMTAHUS [yl pealu3aliy IporpaMm
JOMOJTHUTEIBHOTI0 00pa30BaHUs €CTECTBEHHOHAYYHOM HAIIPaBIE€HHOCTEH;

3. KOMIBIOTEPHBIM U UHBIM O0OPYAOBAaHUEM.



[TpodwmibHBI KOMIUIEKT 000pynOBaHHS obOecreunBaeT IPPEKTUBHOE ITOCTHKEHHE
00pa3oBaTeNbHBIX PE3yJbTAaTOB OO0y4YaIOUIMMHCA [0 IPOrpaMMaM €CTECTBEHHOHAYYHOMH
HAIPaBICHHOCTH, BO3MOXKHOCTh YIITyOJEHHOTO M3YYEHHUS OTACIBHBIX TPEJIMETOB, B TOM
qucie Juisi GOpMUPOBAHUS H300pETATENBCKOr0, KPEATUBHOIO, KPUTUUYECKOIO MBIIIECHUS,
pa3BuUTHs ~ (QYHKLUMOHAJIBHOM  TPaMOTHOCTM Yy  OOyyaromuxcs, B TOM  4YHCIe
€CTECTBEHHOHAYYHOU U MaTEMAaTUYECKOM.

OKCHEPUMEHT SIBJISIETCSI UCTOYHUKOM 3HAHUI M KPUTEPUEM UX MUCTUHHOCTH B HayKe.
Konnenuust coBpeMeHHOro o0pa3oBaHUs IMOJpPa3yMEBAeT, YTO B y4eOHOM SKCIEPUMEHTE
BEAYIIYI0 pPOJb JIOJDKEH 3aHATh CAMOCTOSTENIbHBIA HCCIIEN0BAaTEIbCKUN YUEHUUYECKHH
skcriepuMeHT. COBpEMEHHBIE IKCIEPUMEHTAIbHBIE UCCIIEIOBAaHUS 110 (U3HUKE YK€ TPYIHO
IPEICTaBUTh 0€3 UCIOJIb30BAHUS HE TOJIBKO aHAIOTOBBIX, HO U LIU(POBBIX U3MEPUTEIbHBIX
npubopos. B dexepanbHOM TrocyJapCTBEHHOM 00pa30BaTENbHOM CTaHAapTe (mainee —
®I'OC) npomnucaHo, 4TO OJHUM U3 YHUBEPCAIbHBIX YUEOHBIX

neiictBuii  (manee — YVY]I), mpuoOperaeMbIX ydallMMHCA, IODKHO CTaThb yMEHHE
«IPOBENICHUSI OTBITOB, MPOCTHIX KCIICPUMEHTAIBHBIX UCCIICOBAHUN, MPSIMBIX M KOCBEHHBIX
W3MEPEHHH C UCTIOIh30BAaHUEM aHAJIOTOBBIX U ITU(PPOBBIX U3MEPHUTEIBHBIX IIPUOOPOBY.

VY4eOHbBIN 3KCIEPUMEHT 10 (PHU3HKe, MPOBOJAUMBIA HA TPAJAUIMOHHOM O0OpPYIOBAaHHH
(6e3 mpuMeHeHHMs LHQPOBBIX JabOpaTOpHii), HE MOXXET B IIOJHOH Mepe 00ecreuuTh
peleHne Bcex 00pa3oBaTeNbHBIX 3a7ad B COBPEMEHHOM mikoje. ClOKHMBIIAsICS CUTYaIlHsI
00yCIJIOBJICHA CYIIECTBOBAHUEM Psijia IPOOIIEM:

®  TPATUIIMOHHOE IKOJIHHOE 000PYIOBAaHUE M3-32 OTPAHMUYCHUS TEXHUICCKUX
BO3MOKHOCTEH HE IMO3BOJISICT MPOBOJAUTH MHOTHE KOJIMYECTBEHHBIC UCCIICIOBAHUS;

®  JUIMTENBHOCTH MPOBEACHUS (DU3MICSCKUX MCCIEAOBAHUI HE BCETIAa COTJIACYETCS C
JUTUTETHFHOCTBHIO YUSOHBIX 3aHSATHH;

L4 BO3MOXHOCTDB IMTPOBCACHHUA MHOT'UX (1)I/I3I/I‘-I€CKI/IX I/ICCJIGZ[OBaHI/If/'I OrpaHU4YrBacTCsA
TpeOOBAHUSAMU TEXHUKH OE30MaCHOCTH U JIP.

udpoas nabopaTopusi KapIWHAIBHBIM 00pa30M HM3MEHSET METOJIUKY U COJCpIKaHHUE
E)KCHepI/IMeHTaJ'ILHOﬁ ACATCIIBHOCTU U IOMOI'aCT PCHIUTH BbIICTICPCUYUCICHHBIC HpO6HeMBI.
Hupokuil cnekTp HU(POBBIX TATYMKOB MO3BOJIAET YYalUMCS 3HAKOMHUTBCS C MapaMeTpaMu
(bHSI/I‘ICCKOFO OKCIICPUMEHTA HE TOJIbKO HAa KAYCCTBCHHOM, HO 1 HAa KOJIMYCCTBCHHOM YPOBHC.
C nmomorsto udpoBoi 1a00paTOPUN MOKHO MMPOBOTUTH IITUTEIBHBIA SKCIIEPUMEHT JIAXKE B
OTCYTCTBUHM 3KClepuMeHTaTopa. [lpu 3ToM wu3MepsieMble JaHHbIE W PE3yJIbTaThl HMX
00paboTKH 0TOOPAKAFOTCSI HETTOCPEICTBEHHO HA 3KPaHE KOMIIBIOTEpA.

B mnpomuecce popmMupoBaHus 3KCIIEPUMEHTAIBHBIX YMEHHUN TI0 (PU3UKE yUHaITUICS
YUUTCSI IPEICTABIIATE HHPOPMAITUIO 00 UCCIIEIOBAaHUH B YETHIPEX BUIAX:

e B BepOaJbHOM: OMNUCHIBATH SKCIEPUMEHT, CO37aBaTh CIOBECHYIO MOJEIb
IKCIIEPUMEHTa, (PUKCHUpOBATH BHHUMAaHHWE Ha W3MEPSAEMBIX (DH3UYECKUX BEIWYMHAX,
TEPMHUHOJIOTHH;

e B TAaOJWYHOM: 3aMOJHATH TAOJMIBI JTAHHBIX, JICKAIIUX B OCHOBE TOCTPOCHUS
rpadukoB (IpH ATOM y yYalIMXCs BO3HUKACT TEPBHYHOE IMPEICTaBICHHE O MacmTabax
BEJINYHUH);

e B TpadUUYCCKOM: CTPOUTH TpapuKH MO TAOJWYHBIM JAHHBIM, YTO TIO3BOJISICT
MEpPelTH K BBIIBIKEHUIO THUIIOTE3 O XapakTepe 3aBUCUMOCTH MEXKAY (QU3NYECKUMHU
BeIMYMHAMU (TIpU OTOM y4YUTENb [OKa3blBa€T MPEHMYIIECTBO B BU3YyalIH3al[UU
3aBHCHMOCTEH MEXKIy BEIH- YNHAMH, HATJITHOCTh U MHOTOMEPHOCTB);

e B aHWIMTHYECKOM (B BHUAC MaTEeMaTHYCCKHX YpaBHEHUWH): MPUBOJIUTH
MaTEeMaTHYeCKOe ONHCAHWE B3aWMOCBSI3M (U3WYECKUX BEIMYMH, MaTEMaTHYECKOE
0000IIIeHHE ITOTYICHHBIX PE3yJIbTATOB.

Iepexom k KaKa0My 3Tally MpeacTaBIeHUs HHGOPMAIIUK 3aHUMAET JOCTATOUYHO OONIBIION
IIPOMEKYTOK BpeMeHHU. be3ycioBHo, B 7—9 Kiaccax 3TOT Mporecc Heo0X01uM, HO



B CTapIIMUX KJACCaX TO BpEeMsi MOKHO OBLIIO ObI OTBECTH HA PEIICHHE 0oJiee BAXKHBIX 3a7ad.
B srom mimane mudpoBbIe Ta0OPAaTOPHH IO3BOJSIOT CYIIECTBEHHO SKOHOMHTH BpeMs,
KOTOpOE€ MOXHO MOTPAaTUTh Ha (POPMHUPOBAHUE HCCIEAOBATEIHCKUX YMEHHUH ydalluxcs,
BBIPKAIOIIUXCS B CJICYIONIUX TCUCTBUSIX:

onpenesaeHue mpooIeMbl;

MIOCTAaHOBKA MCCIIEI0BATEIBCKOW 33/1a4u;

IJIAaHUPOBAHUC PCUICHUA 3a1a4u,

MIOCTPOCHHE MOJICIICH;

BBIABHUKCHHUEC TUIIOTE3,

IKCIIEPUMEHTAIbHAS IPOBEPKA TUIIOTE3;

AHaJIN3 JAHHBIX SKCIICPUMCHTOB UJIN Ha6HIOH€HHfI;

(dopMyIHpOBaHUE BHIBOJIOB.

[Tocnemqnue ToOABI y ydyaliuxcs HaONIOJAeTCsl HU3Kas MOTHBAIMS —H3yYCHHS

CCTCCTBCHHOHAYYHLIX AJHUCHUILIMH H, KaK CJICACTBHUC, MNMAJCHHUEC KaucCTBa 06pa3OBaHI/IH.
[MudpoBoe yuedbHOE 000pyIOBAaHUE TO3BOJSET YIAIIUMCS O3HAKOMHUTHCS ¢ COBPEMEHHBIMHU
METOJIaMHU UCCIICIOBaHUS, IPUMCHICMbIMH B HAYKE, & YYUTEII0 — MPUMEHSTh Ha MIPAKTHKE
COBPEMEHHBIC TEIarOrMYCCKUE TEXHOJOTHH. [109TOMY IIaBHOM COCTaBIISIONICH KOMIUIEKTa
«Toukoii pocTay SBISIOTCS U(PPOBBIC JTAOOPATOPHUH.

HpezmaraeMa;I nporpamMmma peajJim3yeTcsd € IOMOLIbIO yqe6HO—MeTOI[I/ILI€CKI/IX KOMIIJICKTOB
(YMK).

YMK JJIA KaXXKA0Ir0 KjlaCcCa BKIIFOYACT: y‘{e6HI/IK, 3ala4YHUK, MCTOAUYCCKHUC MAaTCpHaAJIbl
AJI yYUTCIIA, CaMOCTOATCIIBHBIC U KOHTPOJIbHBIC pa6OTI)I.

[Tnanupyrotes cienyromue (HopMbl OpraHU3aluu y4eOHOro mpoiiecca: (pOHTAIbHEIE,
KOJUUICKTUBHBIC; TPYIIIOBLIC; padoTa B ape; MHANBUIYabHBIEC.

B npenogaBanuu npeaMera OyAyT HCIIONB30BAThCS CICAYIONINE TEXHOJIOTHH U METOJIbIL:
JUYHOCTHO-OPUEHTUPOBAHHOE OOydeHHe; npodiemMHoe oOydeHue; AudQepeHIIMPOBAHHOES
o0y4eHHe; TEeXHOJIOTHMH OOYYCHHUsS Ha OCHOBE PCIICHHUs 3a/iady; METOIbl MHIMBHIYaTbHOTO
o0Oy4eHusl.

OcoOcHHOE 3HAYEHUE B TMPENOJaBaHUU (U3UKA HMMEET WIKOJIbHBIN (U3NUSCKUN
IKCIIEPUMEHT, B KOTOPBIA BXOJST JAEMOHCTPAIIMOHHBIA SKCIEPHUMEHT M CaMOCTOSITEIbHBIC
nmabopaTopHbIe padOTHI YUaAITUXCS.

Heabio n3yyenust pu3NKu B OCHOBHOM IIKOJIE ABJISIETCH:
1) B HanpaBJIeHMHU JTUYHOCTHOTO PA3BUTHUS

- BOCIIMTaHHC 'OTOBHOCTH 06yqa}0m1/1xc;1 K CaMOpPa3BUTHUIO U CaMOO6paSOBaHI/II-O Ha
OCHOBC MOTHBAIlUH K O6y‘~I€HI/IIO " IIO3HAHUIO,

-popMupOBaHHE IIEHHOCTH 3J0pPOBOTO M 0e30macHOro o0pas3a IKU3HH, MPABUI
WHIUBUAYAIBHOTO U KOJUJIEKTUBHOTO O€30MacHOro MOBEACHUS B UPE3BbIYAHBIX CUTYaIIUX,
YTPOKAOLIUX KU3HU U 3[J0POBbIO JIIO/IEH, IIPaBUJI IOBEIEHUS HA TPAHCIIOPTE U HA JI0pOrax.



-BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH II03HAaTh NPHUPOLY, HEOOXOAMMOCTH
Pa3yMHOTO HCIOJIb30BAHUS JOCTHIKCHUIH HAYKH M TEXHOJIOTHH ISl AajbHEHIIICTO pa3BUTHS
YEeJI0BEYECKOTO OOIIECTBA;

-pa3BUTHE YBa)XEHUS K TBOPIIAM HAYKH W TEXHHKH, OTHOIICHUS K (U3UKE KaK K
3JIEMEHTY OOLLEYEI0BEYECKO KYIbTYpPHI;

2) B MeTanipeIMeTHOM HANPABJIEHUH

OCBOCHHME 3HAHUH O MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX
SBJICHUSX; BEJIMYMHAX, XapaKTepU3YIOIIMX OTH SBJICHUSA, 3aKOHAX, KOTOPHIM OHHU
MOAYUHSIOTCS; METOAaX HAYYHOTO MO3HAHHS MPHUPOAbI U (GOPMUPOBAHUSA HA ATOW OCHOBE
MpeJICTaBICHUI 0 PU3NYECKON KapTUHE MUPA;

OBJIAICHUC YMCHHUIMU IIPOBOJUTH Ha6JIIOZ[€HI/I$[ IMPUPOAHBIX HBHGHHﬁ, OIIMChIBATh H
O606H_[aTB PE3yJIbTAThI Ha6J'IIOI[€HI/II71, HCIIOJIb30BATh IPOCTBIC UBMCPHUTCIIbHBIC HpI/I60pBI JUIA
HU3YyUCHUA (1)I/IBI/II‘I€CKI/IX HBHGHHﬁ; MNPpEACTaBJIATb PE3YJIbTAThI Ha6J'IIOI[€HI/II71 nin I/IBMepeHI/Iﬁ B
BUJC Ta6JII/ILI, I‘pa(l)I/IKOB U BBIABIATHP HA JTOM OCHOBE OSMIIUPUYCCKHUE 3aBUCUMOCTHU,
IMPUMCHATH ITOJYUYCHHBIC 3HAHUA JIL 00BACHEHHS paSHOO6paBHI>IX IMPUPOIHBIX SIBIICHUH U
IpouecCcoB, IMPUHIUIIOB HeﬁCTBHH BaXXHEUIINX TEXHUYCCKUX yCTpOfICTB, JJIA PCUICHUA (1)1/1-
3UYCCKUX 3a1a4,

pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B Ipolecce peuleHus (U3MYECKUX 3a7ad U BBINOJHEHHS SKCIEPUMEHTAIbHbBIX
WCCIICIOBAaHM; CHOCOOHOCTH K CaMOCTOSITEILHOMY MPHOOPETEHUIO HOBBIX 3HAHHWHA IO
¢u3nKe B COOTBETCTBHUHU C )KU3HEHHBIMU IOTPEOHOCTSAMU M HHTEPECAMU;

- HCIIOJI30BAaTh KOMITBIOTEPHBIC TEXHOJIOTHU IS pEHICHUS HWH(QOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX YYE€OHBIX 3aJad, B TOM YHKCJIC: BBIUMCICHUE, HAIUCAHHUE IIHCEM,
COYMHEHHH, TOKJIA0B, pedepaToB, CO3AaHUE MPE3CHTAIIUN U JIP.;

Ilnanupyemble pe3yJbTaThl 0CBOCHHSI Y4eOHOr0 npeamMeTa « PU3UKa».

JIMYHOCTHBIMM pesyJbTaTaMu O6y‘leHI/I${ (bl/IBI/IKe B 7-9 xnaccax sABISIOTCSA:

® PA3BUTHUC MMO3HABATCIIBHBIX HHTCPECOB, MHTCIJICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEH

ydaluxcs;

e yOEXIEHHOCTh B BO3MOXHOCTM IO3HAHMUS HPUPOJBI, B HEOOXOJUMOCTU Pa3yMHOIrO
UCIIOJIB30BAaHNSl JIOCTHOKCHUN HAyKM U TEXHOJOTHH JUIs JAJBHEUIIEro pa3BUTHUSA
YeJI0BEYECKOro 00IIecTBa, yBaKEHHE K TBOpPLIAM HAyKH M TEXHUKH, OTHOLIEHUE K (u3uke

KaK 3JIEMEHTY 00I1le4eI0BEYECKON KYIbTYpBI;
®  CaMOCTOSITEILHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U IPAKTUYECKUX YMEHMUI;

® TOTOBHOCTH K BI)I60py JKU3HCHHOI'O ITYTH B COOTBECTCTBUH C COOCTBEHHBIMU HHTCpECaMU U

BO3MOXKHOCTSIMU;

e MoOTHBaIUs 00pa30BATEIHLHOMN ACSITEIPHOCTU IIKOJILHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOTO MOAXO0/A;

e (opmHpoBaHUE LIEHHOCTHBIX OTHOLIEHUM APYT K APYTY, YUYUTENI0, aBTOPAM OTKPBITUH U

U300peTeHUH, pe3ybTaTaM 00ydeHUsI.
MeTtanpeaMeTHBIMH pe3yJibTaTaMu 00yueHUs Qu3MKe B 7-9 Kitaccax SBJISIOTCS:



® OBJIAJICHUE HABBIKAMHU CaMOCTOSTEIHHOTO MPUOOPETCHHS HOBBIX 3HAHWH, OpraHHU3aI[UU
y4eOHON JESTeNIbHOCTH, TTOCTAHOBKHU II€JIeH, MJIAHUPOBAHUS, CAMOKOHTPOJISI U OIEHKU
pe3yNbTaTOB CBOEH JEATEIbHOCTH, YMEHUSMHU TPEIBUICTh BO3MOXKHBIC PE3YJIbTAaThl
CBOUX JICHCTBHH;

¢ [IOHMMAaHHE PA3IUYMA MEXKAY UCXOTHBIMHU (PaKTaMH U THIIOTE3aMU UId UX OOBSCHEHUS,
TEOPETUUYECKUMH MOJENSMU U pealbHbIMU OOBEKTAMH, OBJIAJIEHUE YHUBEPCAIbHBIMU
yueOHBIMU JNEUCTBUAMU HA MpPUMEpax TUIMOTE3 A OOBSICHEHHS H3BECTHBIX (PAKTOB U
IKCIIEPUMEHTAIBHON TPOBEPKH BBIIIBUTAEMBIX THIIOTE3, pa3pabOTKH TEOPETHUECKUX
MOJENEN MPOUECCOB WIIH SIBICHU;

e (opMHpOBaHHE YMEHUIN BOCIIPUHUMATb, I1epepadaThiBaTh U NPEABABIATh HH(POPMALUIO B
CIIOBECHOH, 0O0pa3HO#, CHMMBOJIMYECKOH (opMax, aHaIM3MpPOBATh M TepepadaThIBaTh
IMOJIYYCHHYIO I/IH(bOpMaIII/IIO B COOTBCTCTBHH C IIOCTAaBJICHHBIMU 3aJadaMU, BBIACIIATH
OCHOBHOC COACPKAHNEC IMMPOUYUTAHHOI'O TCKCTA, HAXOJAUTHb B HEM OTBCTHI HA IMOCTABJICHHLIC
BOIIPOCHI U U3JaraTh €ro;

e 1npuoOpeTeHHe OmIbITa CAMOCTOSTENBHOI'O IMOMCKA, aHauu3a M oTOopa HH(pOpMaLUU C
UCIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB M HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH JUIs
peleHus M03HaBaTeNIbHBIX 33/1a4;

® pa3sBUTHE MOHOJIOTMYECKOM M JIHAJOrMYECKON PEedYd, YMEHHUS BbIpaKaTb CBOM MBICIU U
CHOCOOHOCTH BBICTYIIMBAaTh cOOECeHUKA, NOHUMATh €ro TOYKY 3pEHMs, MPHU3HABATh
IpaBO APYroro 4€JIOBCKa Ha NHOC MHCHUC,

® OCBOEHHE IPUEMOB JEHCTBUI B HECTAHAAPTHBIX CUTYaIUSIX, OBJIAJICHUE 3BPUCTUUECKUMHU
METOAaMU peLIeHus IpoliIeM;

e (opmHupoBaHHE YMEHUI pabOTaTh B IPYIIIE C BHITOJTHEHUEM Pa3IMYHBIX COIHMATBHBIX
poJIei, MpeACTaBIATh U OTCTauBaTh CBOM B3IJISAbI U YOSKICHUS, BECTU AUCKYCCHIO.

PeryasituBubie YY /|

OOyuaronuiicst HOIYIUT BO3MOXKHOCTD I (POPMUPOBAHHS CICAYIOUINX PeryiaTuBHBIX Y'Y /1.

1. YMeHHe caMOCTOSTENFHO OMPENEIATh eI 00y4eHHsl, CTABUTh M ()OPMYITHPOBATH HOBBIC
3aauu B yu€0e 1 MO3HABATEIBHON JesITeIbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOCH
I10- 3HABATEIIbLHOM JESTEIBHOCTH.
OOy4Jaromuiicss CMOXKET:

® aHaJIM3UPOBATH CYIIECTBYIOIINE U TUIAHUPOBATH OYAyIIHEe 00pa3oBaTeIbHbIC PE3yIbTAThI;

® HICHTHU(PUIIMPOBATH COOCTBECHHBIC TIPOOJIEMBI U OTIPEACIIATH TIIABHYIO TIPO0IIeMYy;

® BBIJBUTATh BEPCHH PEIICHUS MTPOOIIEMBI, (OPMYITHPOBATEH TUIIOTE3bI, IPEIBOCXHUIIATH
KOHEYHBIN pe3yNbTar;

® CTaBUTH IEJNb JCATCILHOCTH Ha OCHOBE OINPEACIEHHON MTPOOIIEMBI M CYIIECTBYIOIINX
BO3MOKHOCTEH;

e (opmynupoBaTh yueOHbIE 3aaUu KaK IIaru JOCTUKEHHS MTOCTABICHHON 1IeNn
JeSITeIIbHOCTH;

e 000CHOBBIBATH IEJICBBIC OPUCHTHUPHI M IPHOPUTETHI CCHUIKAMH HA IIEHHOCTH, YKA3bIBas U
00OCHOBBIBAS JIOTHUECKYIO TIOCIIEI0BATEIIBHOCT IIIarOB.

2. YMeHHE CaMOCTOSITENIbHO IUIAHUPOBAaTh IYTH JIOCTIDKEHUS IIefied, B TOM 4YHCIIe
aNbTEPHATHBHBIC, OCO3HAHHO BBIOMpATh Hanbosee YPEKTUBHBIC CITOCOOBI PEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4.

OOyuaromuiics CMOXET:

e omnpenensaTh HeobxoauMoe(bie) IeiicTBIE(s]) B COOTBETCTBUU C YUeOHOM U MO3HABATEILHOMN
3aJjauaM¥ U COCTABJIAThH AITOPUTM €ro(UX) BHITOTHCHHUS;

e 000CHOBBIBAThH U OCYILIECTBIATH BIOOp Hanbosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHHUS
y4eOHBIX M IMO3HABATEIIBHBIX 33]1a4;



OIpeIeNIATh/HaX0AUTh, B TOM YHCJIE U3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBUS IS
BBITIOJIHEHUS YU€OHOH ¥ MTO3HABATENBHOM 3a/1a4;

BBICTPAMBaTh JKU3HEHHbIC IUIaHBl HAa KPAaTKOCpOuHOe Oynyiiee (3asBisATh LEJeBble
OPUEHTHUPBI, CTaBUTh AaJEKBaTHbIE MM 3aJauyd W Ipeajaratb IEHCTBUS, yKa3blBas U
00O0CHOBBIBAs JIOTHYECKYIO ITOCJIE0BATEILHOCTD IL1AaTroB);

BbIOMPATH U3 NMPEATIOKEHHBIX BAPUAHTOB M CAMOCTOATENBHO UCKATh CPEICTBA/PECYPCHI
IUISL PELIeHUs 3aa4K/10CTUKEHUS 11eIIH;

COCTaBJIATH IUIaH PELICHUS NMPOOIEMBI (BBINIOIHEHUS [IPOEKTA, IPOBEJCHUS UCCIIEIOBAHNS);
OIIpeAEIATh NOTEHIUAIbHbIE 3aTPYAHEHUS [IPU PEIICHUN Y4eOHON U O3HABATEIbHOM
3a/1a4¥ U HaXOJUTh CPEJICTBA I UX YCTPAHEHHS,

OIHCHIBATh CBOM OMBIT, 0()OPMJISiS €ro AJIs Iepejadun JPYTUM JIOSM B BUAE TEXHOIOTUU
pELIeHNs IPAKTUYECKUX 3a]a4 ONPEIEIIEHHOIO K1acca;

IUTAHUPOBATh U KOPPEKTUPOBATh CBOIO MHAMBUAYAJIbHYIO 00pa30BaTEIbHYI0 TPAEKTOPHUIO.
VYMeHue COOTHOCUTBH CBOM [JEHCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH JEATEILHOCTH B IIPOIECcCe TOCTHKEHUS pe3yibTaTa, ONpeAessaTh CIIOCOObI
NENCTBUM B paMKax MPeJIOKEHHBIX YCI0BUIM U TpeOOBaHUI, KOPPEKTUPOBATH CBOU
JIEWCTBUSA B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluEH.

OOy4Jarommiicss CMOXKET:

4.

OMpEeSITh COBMECTHO C MEIAaroroM ¥ CBEPCTHUKAMH KPUTEPHU IIAHUPYEMBbIX
pE3yJabTAaTOB M KPUTEPUH OLICHKH CBOCH yueOHOM NesTeIbHOCTH;

CUCTEMATHU3UPOBATh (B TOM UMCIIE BHIOMPATh IPUOPUTETHBIE) KPUTEPUU TUIAHUPYEMBIX
PE3yJIbTATOB U OLICHKH CBOCH AEATEIbHOCTH;

OT6I/IpaTB HHCTPYMCHTHI 11 OLICHHUBAHUW A cBOCH ACATCIIbBHOCTH, OCYILICCTBIIATH
CaMOKOHTPOJIb CBOCH JICSTEIFHOCTH B PAMKax MPEAJI0KEHHBIX YCIIOBUI U TPeOOBAHUIA;
OLCHUBATH CBOIO ACATCIIBHOCTD, APrYMCHTUPY NPUYHUHBI JOCTUKCHHUA UJIIU OTCYTCTBHA
IUIAHUPYEMOT'O PE3yIbTaTa;

HaxXOJUuThb JOCTATOYHBIC CPCACTBA AJIA BBIITOJITHCHUA y‘-I€6HBIX ILCI\/JICTBI/II;'I B I/I3M€H$[IOHI€I>1C$[
CHUTYaLUH W/UIH IPH OTCYTCTBHHU IIAHUPYEMOTO pe3yJibTaTa;

pa60Taﬂ II0 CBOCMY IlJIaHY, BHOCHTBb KOPPCKTUBLI B TCKYIIYIO ACATCIBHOCTHL Ha OCHOBC
aHAJIM3a W3MCHCHHMH CHUTyallMd /Ui MOJNYYCHHUsS 3alUIAHUPOBAHHBIX XapaKTEPUCTHUK
MPOAYKTa/pe3ynbTraTa;

YCTaHABIMBaTh CBSI3b  MEXKAY [OJYYCHHBIMH  XapaKTEePHUCTHKAMH  HPOAYKTa U
XapaKTePUCTUKAMH TPOIIecca JCTeIbHOCTH U 10 3aBEPLICHUH JEITSIbHOCTH MPe/iarath
HU3MCHC- HHUC XApaKTCPUCTUK MHpouccca A IMOJYYCHHUSA YIYUYIICHHBIX XapaKTCPUCTHUK
MPOAYKTA;

CBCPATH CBOU HeﬁCTBHH C IICJIBIO U ITPU HGO6XOI[I/IMOCTI/I HCIIPABJIATH OIIINOKH
CaMOCTOSITEIIBHO.

YMeHue OLleHHBATh MPABUIBHOCTH BHIIOJIHEHHS YI€OHOH 3aa4l, COOCTBECHHBIE
BO3MOJKHOCTH €€ PEIICHHUSI.

OOyuaromuiics CMOXKeT:

OTIPEAETATh KPUTEPUHU MPABUIBHOCTU (KOPPEKTHOCTH ) BBIIOJIHEHUS y4eOHOW 3a1a4H;

aHAJIM3UPOBATh U 0OOCHOBHIBATh MPHUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JJIs
BBITIOJTHEHUS YIeOHOM 3a/1a4u;

CBOOOJIHO TOJIB30BATHCS BRIPAOOTAHHBIMUA KPUTSPUSIMH OLICHKH M CAMOOLICHKH, HCXOS U3
[EJTH U UMEIOIIUXCS CPEJICTB, pa3jindasi pe3yJIbTaT U CIIOCOObI IeHCTBUM;

OLICHUBATHb HpOIIYKT CBOGI\/JI NCATCIIBHOCTH 110 3a1IaHHBIM I/I/I/IJII/I CaMOCTOSATCIIBHO
OHpGZ[GJIéHHBIM KpI/ITepI/IﬂM B COOTBETCTBHUMU C LICJIBIO NCATCIBHOCTH,

000CHOBBIBATh JIOCTH)KHUMOCTh II€JIH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;



¢ (UKCHUPOBATH U AHATM3UPOBATH JTUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3yIbTaTOB.
5. Bnamenue 0OCHOBaMHU CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHS PEIICHUN U OCYIIECTBICHUS
OCO3HAaHHOTO BbIOOpA B y4eOHOH 1 MO3HABATEIILHOMN JICSITEIBHOCTH.
OOy4Jarommiicss CMOXKET:

e HaOJII0AATh M aHAIM3UPOBATh COOCTBEHHYIO y4EOHYIO U IO3HABATENIbHYIO JEATEIbHOCTh U
JESTENIbHOCTD IPYTUX 00y4arolUXCcsl B IPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCHTH peajlbHbIE U INIAHUPYEMbIE PE3Y/IbTaThl MHANBUIYAIbHOM 00pa30BaTeIbHOM
JESTeIbHOCTH U JENIaTh BBIBObL;

® [IpUHUMATbH pEIICHNE B yUeOHON CUTYalluu U HECTU 32 HEIO OTBETCTBEHHOCTD;

®  CaMOCTOSTENIbHO ONpPEAEATh IPUYMHBI CBOETO ycIleXa UM HeyclieXa U HaXOUTh
CIOCOOBI BBIXO/Ia U3 CUTYALMH HEYyCIeXa;

® DPETPOCHEKTHBHO ONpEIENsATh, Kakue JACHCTBUS 10 pELICHUIO y4yeOHOH 3axaud win
napamMeTpbl 3TUX JEHCTBUH MpHUBEIM K IMOJYYEHHMIO HMMEIOLIErocs MNpOayKTa yueOHOMH
NeSITENIbHOCTH;

® JIEMOHCTPUPOBATh  MPHEMBI  PEryJALUU  HNCUXO(PHU3UOIOIMYECKHX/IMOLUOHAIBHBIX
COCTOSIHMH Uit JOCTIbKEHUs 3¢ dekra ycmokoeHus (yCTpaHEHHs SMOLMOHAIBHOMN
HanpsHKEHHOCTH), 3(dexTa BoccTaHOBIEHUS (OCIHA0ICHUS TPOSBICHUN YTOMIICHHS),
s¢dexTa akTUBU3aIUH (MTOBBIIICHUS ICUX0(U3NOIOTHIECKON PEAKTUBHOCTH).

ITo3naBartenbHbIe YY]{

OOy4Jaromuiics MOJIYIUT BO3MOKHOCTH JIJIsl (JOPMUPOBAHUS CIICTYIOIINX TTO3HABATENBHBIX Y Y /1.

1. YMmeHnue omnpeaensaTb IOHATUSA, coO37aBaTh OOOOIIEHUS, YCTaHABIMBATh AHAJIOTUHU,
KJIaCCU(UIUPOBATh, CaMOCTOSITEIbHO BBIOMPATh OCHOBaHUS U KPUTEPUU VIS
KJ1accu(UKaLMY, yCTaHABJIMBAaTh NPUYUHHO-CIEJICTBEHHBIE CBS3M, CTPOUTH JIOTHYECKOE
paccykJeHue, yMo3aKiIoueHne (MHIyKTUBHOE, e lyKTUBHOE, 10 aHAJIOTUH) U J1eN1aTh
BBIBOJIBI.

OO0yyaroLuicss CMOXKeET:

e 1oAOUpaTh CIOBA, COMOAYUHEHHBIEC KIIFOUEBOMY CIIOBY, ONPEICISIIOIINE €ro MPU3HAKU U
CBOICTBA;

®  BBICTPAUBATH JIOTUYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CJIOBA M COMOTUYMHEHHBIX
€My CIIOB;

®  BBIJICJATH OOIINI MPU3HAK JBYX WJIH HECKOJIBKUX MPEIMETOB HIIU SBICHUH U OOBICHATH
UX CXOJICTBO;

e O0BECIUHATH MPEIMETHI U SBJICHUS B TPYIIIBI IO ONPEICIEHHBIM IIPU3HAKAM, CDABHHUBATH,
KJIACCU(UITUPOBATH U 0000IIaTh (DaKTHI U SBJICHUS;

®  BBIJCIIATH SBJICHUE U3 OOIIETO Psaa IPYTHX SBICHHUM,

e ompeneniaTh 00CTOATENbCTBA, KOTOPHIC MPEIIICCTBOBAIM BO3SHUKHOBCHHIO CBSI3M MEXIY
SBIICHUSIMU, W3 OTHUX OOCTOSTEIBCTB BBIICIATH ONPEACISIONINE, CIIOCOOHBIC OBITH
MPUYUHON TAHHOTO SIBJICHUS, BBISBIIATH IPHYUHBI U CJICJICTBUS SBJICHHIA,

® CTPOUTH PACCYXKJEHHUE OT OOIIMX 3aKOHOMEPHOCTEHN K YACTHBIM SIBJICHUSIM U OT YACTHBIX
SBJICHUH K OOLINMM 3aKOHOMEPHOCTSIM;

¢ CTPOUTH PACCYKACHNUEC HA OCHOBC CPABHCHU MPECAMETOB U HBHGHHﬁ, BBIACIIAA IIPU 9TOM
O6H_[I/Ie IMIPHU3HAKU;

® u3JaraTh MOJYYCHHYIO HHPOPMAIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a1auu;



2.

CaMOCTOSTENIbHO yKa3bIBaTh Ha MH(OPMALHIO, HYKIAIOLIYIOCs B IIPOBEPKE, NpeaiaraTb U
IIPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTU UH(POPMALIUH;

BepOaIM30BaTh IMOLMOHAILHOE BIIEYATJIEHUE, OKa3aHHOE HA HETO UCTOYHUKOM;
OOBSICHATh  SIBJICHHS, HPOLECChl, CBA3M U OTHOILEHMs, BBIABIAEMbIE B  XOJe
[IO3HABATENIBHOM M MCCIEe0BATEIbCKON JIEATENIBHOCTU (IIPUBOAUTH OOBSICHEHUE C
U3MEHEHHEM (OPMBbI MTPEJCTABICHUS; OOBACHSTD, NETATU3UPYs UK 0000111as1; OObSICHATh
C 331aHHOM TOYKU 3pEHMUS);

BBISIBJIATh U HA3bIBaTh NPUUYUHBI COOBITUS, SBJIECHUS, B TOM YHCIIE€ BO3MOXKHBIE/Hanbosee
BEPOSITHBIE NPUYMHBI, BO3MOXHBIE IOCIEACTBUS 3aJaHHOM MPUYUHBI, CAMOCTOSTEIbHO
OCYILIECTBIISASE HPUUMHHO-CIIEICTBEHHBIN aHAIN3;

JieN1aTh BBIBOJ] HA OCHOBE KPUTHUECKOT'O aHAJIM3a PAa3HbIX TOUYEK 3PEHUs, OTBEPKIaTh
BBIBOJ] COOCTBEHHOM apryMeHTalue Wik CaMOCTOSATENBHO MOJyYSeHHBIMH JAHHBIMH.
YMeHue co3ziaBaTh, IPUMEHTH U IPE0OPa30BHIBATH 3HAKU M CHMBOJIIBI, MOJICITH M CXEMBI
IUISL peIIeHUs1 y9eOHBIX M TO3HABATEIIbHBIX 33/1a4.

OOyuaromuiics CMOXKeT:

3.

0003Ha4YaTh CHUMBOJIOM M 3HAKOM TIPEAMET W/WJIH SIBJIICHUE;

OHpGZ[GJIHTB JIOTUYCCKUC CBA3HU MG)KZ[y HpeI[MeTaMI/I I/I/I/IJII/I SIBJICHUAMU, O603Ha‘{aTI)
JIaHHBIE JTJOTMYECKHE CBI3H C OMOIILIO 3HAKOB B CXEME;

CO3/71aBaTh aOCTPAKTHBIN WIIM PeaIbHBIA 00pa3 mpeaMeTa U/ uilv sSBJICHNUS,

CTPOUTH MOJEIIL/CXEMY Ha OCHOBE YCJIOBUIA 3a/1a4¥ U/UITU crioco0a e€ pelieHus;

co3JaBaTh BepOajbHbIC, BEIICCTBEHHbIE M HH(POPMAIIMOHHBIE MOJEIN C BBIJACICHHEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJsl ONpeAeNieHUs Crnocoba pelieHus 3aJadu B
COOTBETCTBUU C CUTYalIUEH;

Hp606pa30BI)IBaTI) MOJICJIN C ICJIBKO BBIABIICHUA O6IIII/IX 3aKOHOB, OHpeZ[GJIHIOIlII/IX [[aHHYIO
MPEIMETHYIO 00JIaCTh;

MIEPEBOIUTH CIOKHYIO IO COCTaBY (MHOTOACIIEKTHYIO) HH(POPMAIIUIO U3 TpadudecKoro
i (popMaTM30BaHHOTO (CHMBOJIBHOTO) TPECTABICHUS B TEKCTOBOE U HA00OPOT;
CTPOUTH CXEMY, AJITOPUTM JEHCTBHUS, WCIPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIN
paHee alTOpPUTM HAa OCHOBE MMEIOIIETOCS 3HaHUS 00 00BEKTe, K KOTOPOMY MPUMEHSCTCS
ITOPUTM;

CTPOUTH JJOKA3aTeJIbCTBO: MPSMOE, KOCBEHHOE, OT MPOTHUBHOTO;
aHaAIM3UPOBaTh/pedIeKCHpOBaTh OMBIT Pa3pabOTKU U peajau3aluu y4eOHOro MpPOeKTa,
HCCIeA0BaHUS (TEOPETUIECKOTO, IMITUPHUIECKOT0) Ha OCHOBE MIPEIJIOKCHHOM MPOOJIEMHON
CUTyalunu, HOCTAaBJIEHHOM! IeJIn I/I/ WJIN 3aJaHHBIX KPUTCPUCB OLICHKHA HpOI[YKTa/pCSYJ'ILTaTa.
CMBEICIIOBOE YTCHHE.

OOy4Jarommiicss CMOXKET:

'.lk. e o

HaXOJUTh B TEKCTE TpeOyeMyro HH(OpMaLNIO (B COOTBETCTBUU C LIEJISIMU CBOEH
NeSITeIbHOCTH);

OpPUEHTUPOBATHCS B COJACPKAHUU TEKCTA, IOHUMATh LIEJTOCTHBIA CMBICIT TEKCTA,
CTPYKTYpUPOBATH TEKCT;

YCTaHABJIMBATH B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBICHHH, TIPOIIECCOB;
PE3IOMHUPOBATh ITIABHYIO HJECI0 TEKCTA;

KPUTHYECKH OIICHUBATH COICPIKaHUE U (hOPMY TEKCTA.

dopMHUpOBaHUE M PA3BUTHE OSKOJIOTHYECKOIO MBIIUIEHUS, YMEHHE MPUMEHSATh €ro B
[103HABaTEJIbHOM, KOMMYHUKAaTUBHOM, COI[UAJIbHOM MPAKTHUKE U TPO(HECCHOHATIBHOM
OpHUEHTAIUH.

OOy4Jarommiicss CMOXKET:

OIpeEATh CBOE OTHOLIEHUE K IPUPOJHOMN CPENE;



aHAJIM3UPOBATh BIMSHHUE YKOJOTHUECKUX (PAaKTOPOB HA CPETy OOMTAHHS KUBBIX
OpPTraHHU3MOB;

MIPOBOANTH MPUYUHHBIA U BEPOSTHOCTHBIN aHAJIN3 SKOJIOTHYESCKUX CUTYaIUH;
MPOTHO3UPOBATh U3MEHEHHSI CUTYAIMH IIPU CMEHE JICUCTBUS OJHOTO (pakTopa Ha
JeWCTBUE IPYTroro GakTopa;

pacTpOCTPaHATh YKOJIOTHYCCKUE 3HAHUS M YIaCTBOBAThH B MPAKTUYCCKHX JIeJIaX 110 3aIIUTe
OKpYIKarolIen Cpe/ibl;

BBIPA)XaTh CBOE OTHOIICHUE K TIPUPOJIC YepPe3 PUCYHKU, COUMHEHUSI, MOJIEIIU, IIPOCKTHBIC
paboTHI.

Pa3BuTHEe MOTHBAIMY K OBJIIQJICHHUIO KYJIbTYpPO aKTHBHOT'O MCIIOJIb30BAHUS CIIOBAPCH U
JPYTHUX TIOUCKOBBIX CHCTEM.

OOy4Jarommiicss CMOXKET:

OIIPCACIIATH HGO6XOI[I/IMI)I€ KJIFOYECBLIC ITOMCKOBLIC CJIOBA U 3aIIPOCHI;
OCYLICCTBIIATDH BBaHMOHeﬁCTBHC C OJICKTPOHHBIMHA ITIOUCKOBBIMH CUCTCMAaMHU, CJIOBAPsSIMU;

q)OpMI/IpOBaTB MHO>XCCTBCHHYIO BbI60pKy N3 IMTOUCKOBBIX UCTOYHHUKOB JJIs
O6T>€KTI/IBI/ISEII_[I/II/I PE3yJIbTATOB IIONUCKA,
COOTHOCHUTD ITOJTYYCHHBIC PE3YJIbTATHI IIONCKA CO cBoOcH ACATCIIbHOCTBIO.

Kommynuxkarususlie YY ]

I.

VYmenue OpTraHHU30BbLIBATH y‘I€6HO€ COTPYAHUYICCTBO H COBMCCTHYIO JACATCIBHOCTH C
YUUTCIIEM M CBCPCTHHUKAMMU, pa6OTaTI) HHAUBUAYAJIbHO W B TPYIIC. HAXOJUTH O6HI€€
PCUICHUC U pa3pCllaTb KOH(bJ'II/IKTLI Ha OCHOBC COIrjiaCoOBaHHA HOBI/II_[I/Iﬁ n yqéTa HHTCPCCOB;
(bOpMyHI/IpOBaTB, APTYMCHTHUPOBATH U OTCTAUBATH CBOE MHEHHE.

OOyuaromuiics CMOXKET:

OIpeIeNIATh BO3MOXHbIE POJIM B COBMECTHOM J1€ATEIbHOCTH;

UTpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM J1€ATENbHOCTH;

IPUHUMATh MO3ULHMIO COOECEAHNKA, TOHUMAs MO3ULUIO JPYroro, pa3inyarb B €ro peyu:
MHEHHUE (TOYKY 3pEHMsI), J10Ka3aTeIbCTBO (apryMeHTbI), ()aKThl; TMIOTE3bl, AaKCHOMBI,
TEOPUH;

OIpeIeNIATh CBOU JACUCTBUS U ACUCTBUS NMAapTHEPA, KOTOPbIE CLIOCOOCTBOBAIIM UIIH
MPEMSITCTBOBAIMN MPOTYKTUBHON KOMMYHHUKALIUN;

CTPOMTH IMO3UTHBHBIE OTHOLLIEHUS B Mpoliecce yueOHOW U N03HABATENbHOM 1€ TEIbHOCTH;
KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTauBaTh CBOIO TOYKY 3pPEHHUS, B JAMCKYCCUU YMETb
BBIJIBUTaTh KOHTPApryMEHTHI, nepedpasupoBaTh CBOIO MBICIbL (BIAJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

KPUTHUYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIPU3HABATh
OLIMOOYHOCTh CBOEI0 MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATh €r0;

IpeJularath ajlbTEpHATUBHOE pellleHHe B KOHQJIMKTHONW CUTYalluu;

BBLJICJIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHU;

JIOTOBApUBAaThHCSA O MPaBUIIAX U BOIIPOCAX JJIsl OOCYXJAEHUSI B COOTBETCTBUU C
IOCTABJICHHOM NEepe]| TPYIIION 3aJa4ei;

OpPTaHU30BBIBATh YU€OHOE B3aUMOJICHCTBUE B IPYIIIE (OMPEAEIIATh OOIINE EH,
pacnpenensatb pojiu, J0roBapuBaThcs APYyr ¢ APYroM U T. 1.);

yCTpaHATh B paMKax Juajiora paspblBBl B  KOMMYHHKAaluM, OOYCJIOBIJIEHHBIE
HEMOHUMAaHHUEM/HENPUATHEM CO CTOPOHBI coOeceHUKa 3a/1aui, (GOPMbl HIIM COAEPIKAHUS
Jyaora.

YMeHue O0CO3HaHHO MCIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUU C 3aJadyel
KOMMYHUKAIMH JUIs BBIPA)KEHUS] CBOMX UyBCTB, MbICTICH U OTpeOHOCTEN 115t



IJJAHUPOBAHUS U PETYJIALMHU CBOCH EATEIbHOCTH; BIaJCHUE YCTHOM U IMCBMEHHON
pe4bI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYBIO.

OOyuaromuiics CMOXKeT:

OTIPEICIIATH 33]]a9y KOMMYHHUKAIIMH U B COOTBETCTBHH C HEH OTOMPATH PeUEBEIC CPE/ICTBA;
0TOMpPATh U UCTOIB30BaTh PEUYEBBIC CPEJICTBA B MPOIECCE KOMMYHUKALIUU C IPYTUMU
JIObMU (UAJIOT B [ape, B Majol TpyIMIe U T. 11.);

MPEJICTaBIATh B YCTHOM MJIM MUCbMEHHOM (popMe pa3BEPHYTHIH MJ1aH COOCTBEHHON
NEeSATEIbHOCTH;

cOOJIOAaTh HOPMBI IYOJIMYHON PEeYH, pEriiaMeHT B MOHOJIOTE U IUCKYCCUU B
COOTBETCTBUM C KOMMYHUKATUBHOM 3a7a4eii;

BBICKA3bIBaTh M 0OOCHOBBIBATh MHEHUE (CYK/I€HKE) U 3ampaliiBaTh MHEHUE apTHEPA B
paMKax uasnora;

MIPUHUMATD PEIICHUE B XOJ€ JUAIOTa U COIIACOBBIBATH €T0 C COOECETHUKOM;

CO3/1aBaTh MUCbMEHHBIC KIIMIIUPOBAHHBIC U OPUTHHAIBHBIC TEKCTHI C UCIIOJIb30BaHUEM
HEOOXOUMBIX PEUCBBIX CPEICTB;

HCII0JIb30BaTh BepOaIbHBIE CPECTBA (CpEICTBA JIOTUUECKOM CBSI3U) JUIsl BBIJICTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYTLICHHUS;

HCIIOJIb30BaTh HEBEpOATbHBIC CPECTBA MIIM HATJISAHBIC MAaTCPUAIIBI, IIOATOTOBIICHHBIC/
O0TOOpaHHBIC MTOJT PYKOBOJICTBOM YUUTEIIS;

JIeJIaTh OLIEHOYHBIN BBIBOJ] O JOCTHXKCHHUH 1IEJIM KOMMYHHUKAIIMU HEMTOCPEICTBEHHO TOCIIE
3aBEepIICHHS] KOMMYHUKAaTHBHOTO KOHTaKTa U 00OCHOBBIBATH €TO.

dopMUpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCTOIB30BaHuUs HH(OPMAITUOH-
HO-KOMMYHHUKaIIMOHHBIX TexHojoruil (nanee — MUKT).

OOyuaromuiics CMOXKeT:

I[EJICHANIPABJIICHHO UCKATh M UCII0JIb30BaTh HH()OPMAIIMOHHBIC PECypPChl, HEOOXOIUMBIC
JUIS pellieHusl yueOHbBIX U MPaKTUUECKHX 3a7a4, ¢ moMolubto cpeacts UKT;

BBIOMpATh, CTPOUTH W UCIHOJB30BaTh aJICKBaTHYI0 WH(DOPMALMOHHYIO MOJENb IS
neperayv CBOMX MBICIEH CpEACTBAMH €CTECTBEHHBIX U (OpPMajbHBIX SI3BIKOB B
COOTBETCTBHUH C YCIOBUSMU KOMMYHUKAIIHH;

BBIJICTISITE MH(POPMAITMOHHBIHN aCIIeKT 3a/1a4H, OTIEPUPOBATh JaHHBIMH, UCIIOIH30BATh MO-
JIeNlb PeleHus 3a7a4u;

UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMH (BKIIOYasi BBIOOp aJeKBAaTHBIX 3ajlaye
WHCTPYMEHTAIBHBIX MPOTrPaMMHO-ANMAPATHBIX CPEICTB M CEPBUCOB) I pEIICHUS
MH()OPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX YYCOHBIX 3a/iad, B TOM 4YHCIIC: BBIYHCIICHHE,
HaN¥caHue MMUCEM, COUMHEHUH, TOKIIAZ0B, pedepaToB, CO3IaHUE MTPE3CHTAINH U JIp.;
UCIOJIb30BaTh HH(POPMAIUIO C YIETOM STHUYECKHUX U MPABOBBIX HOPM;

co37aBaTh MH(POPMAIMOHHBIE PECYPCHl PA3HOTO TUIIA U JJIS PA3HBIX ayJUTOPHH,
co0ro1aTh HHMOPMAITMOHHYIO TUTHEHY H MTpaBWIa HH(OOPMAIMOHHON 0€30IMaCHOCTH.

IIpeameTHbIMH pe3yJibTaTAMU 00yUeHUs1 pu3MKe B 7-9 KiIaccax sBJISIOTCA:

dbopMupoBaHUe TPEACTABICHUN O 3aKOHOMEPHOH CBS3M M IO3HABAEMOCTH SIBICHMIA
npupoibl, 00 00BEKTUBHOCTH HAYYHOTO 3HAHUS; O CUCTEMOOOpasyrouieil poiu (UMK
JUIsl pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKHM M TEXHOJIOTMH; HAy4YHOI'O
MHUpPOBO33pEHHUsI  KaK  pe3yJbTara HW3Yy4YEHUs OCHOB CTPOCHUS  MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

3HAHUS O MPUPOJE BAKHEHIINX (PU3HUECKUX SBICHUN OKPYXKAIOIIETO MUpA U TOHUMaHHE
CMBICIIa (PU3NIECKHUX 3aKOHOB, PACKPBHIBAIOIINX CBS3b N3YUCHHBIX SBIICHHIA;
dbopMupoBaHUE TEPBOHAYATIBHBIX MPEACTABICHUN O (PUINYECKOW CYIIHOCTU SIBICHUIA
OpUPOJIbI (MEXaHUYECKUX, TEIJIOBBIX, SJIEKTPOMATHUTHBIX M KBAHTOBBIX), BUAAX MaTECPUH
(BEILIECTBO U M0JIE), IBHYKEHUH KaK CIIOCO0e CyIIeCTBOBAHUSI MATEpUU; YCBOCHUE



OCHOBHBIX I/IZ[GfI MCXaHUKH, aTOMHO-MOJICKYJISIDHOT'O YYCHHUA O CTPOCHUHU BCUICCTBA,
3JICMCHTOB 2JICKTPOJUHAMUKH U KBaHTOBOM (1)I/I3I/IKI/I, OBJIaACHUC MOHSATUAHBIM arraparom
1 CUMBOJINYCCKHUM A3BbIKOM (1)I/ISI/IKI/I,

e yMEHM MOJIb30BaTHCS METOAAMH HAYYHOI'O UCCIIEJOBAHMS SIBJICHUH IPUPOJBI, IPOBOJUTH
HaOJIOICHUS, IUIAHUPOBATh M BBINOJHATH SKCIEPUMEHTHI, 00padaThiBaTh pPE3Y/IbTaThl
U3MEPEHUH, MPEICTAaBIATh PE3yIbTaThl M3MEPEHHUH C IMOMOIIBIO TAOIHIl, TpapuKOB U
dopmyn, oOHapyKHWBaTh 3aBUCHMOCTH MEXIY (DU3MUYECKUMH BEIHMYUHAMHU, OOBSICHATH
IIOJIyYE€HHBIE DPE3YyJbTaTbl M JI€laTh BBIBOJBI, OLICHMBATh I'PAaHULBI IOTPEIIHOCTEN
pE3yJIbTaTOB U3MEPEHNUI;

e yMEHUS NPUMEHATh TEOPETUUECKUE 3HAHUA N0 (PU3MKE Ha MPaKTHKE, pelaTh (u3ndecKue
3a/la4y Ha IPUMEHEHHE NI0JyYEHHBIX 3HAHUM;

e YyYMEHUS M HAaBBIKM TNPUMEHSTH IIOJNy4YEHHBIE 3HAHHUA JUIA OOBSCHEHUS NPHUHIUIIOB
JNeHcTBUS BaXHEHIIMX TEXHUYECKUX YCTPOWCTB, (paOOThl) MalIMH U MEXaHU3MOB,
CpPEACTB  NEpEeABMKEHMsT M CBSI3U,  OBITOBBIX  HPUOOPOB,  MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB, PEIICHMS NPAKTUYECKUX 3a1ad ITOBCEIHEBHOM KU3HH,
oOecrieyeHHst 0€30IACHOCTH CBOEH KM3HH, PALMOHAIBHOTO MPUPOAONOIb30BAHUS U
OXpaHbl OKPY’KAIOIIEN CPE/Ibl; BIUSHUSA TEXHUUECKUX YCTPOMCTB Ha OKPYXKAIOLIYIO CpENy;

® 0CO3HaHHME BO3MOXHBIX TPUYMH TEXHOTEHHBIX H YKOJIOTUYECKUX KaTacTpod.

® OCO3HaHHME HEOOXOJIUMOCTU MPUMEHEHHUS JOCTUKEHUN (PU3UKU U TEXHOJIOTUI 115
PalMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

® OBJAJICHUE OCHOBaMH OE€30MACHOTO HCIOJB30BAHUS ECTECTBEHHBIX W HMCKYCCTBEHHBIX
MEKTPUYECKUX M MATCHUTHBIX IIOJE€H, DJIEKTPOMAarHUTHBIX M  3BYKOBBIX BOJIH,
€CTECTBEHHbBIX U NCKYCCTBEHHBIX HOHU3UPYIOIINX U3ITy4CHUH BO NU30€KaHUE UX BPEIHOIO
BO3JCHCTBUS Ha OKPYXKAIOLIYIO CPENY U OPraHU3M YEJIOBEKA;

e (opmupoBaHue yOeK/I€HUS B 3aKOHOMEPHOI CBSA3HM M IO3HABAEMOCTHU SBJIEHUIN MPUPOBDI,
B OOBEKTUBHOCTH HAYYHOTO 3HAHHs, B BBICOKOW LEHHOCTH HAyKH B Pa3BUTHH
MaTepUAIbHON U yXOBHOM KYJIBTYPBI JIFOJIEH;

® Da3BHUTHE TEOPETUYECKOTO MBIIUICHHUS Ha OCHOBE (DOPMUPOBAHHS YMEHHI YCTaHABIMBATH
(dakThl, pa3auyaTh OPUYMHBI U CJEJICTBUS, CTPOUTh MOJENHU U BbIIBUIaThb T'MIIOTE3bI,
OTBICKHBAaTh M (HOPMYJIHPOBATh JOKA3aTENbCTBA BBIIBUHYTBIX THIIOTE3, BBIBOAUTH W3
9KCHEPUMEHTAIBHBIX (PAKTOB U TEOPETUUECKUX MOJienel (U3NUeCcKue 3aKOHBbI;

® pa3BUTHE YMEHMS IUIAHUPOBATH B IIOBCEIHEBHOW XWU3HHU CBOM JCHCTBHS C IPUMEHEHHEM
IIOJIy4CHHBIX 3HAHUM 3aKOHOB MEXAHUKH, OJJIEKTPOJMHAMUKH, TEPMOJMHAMHUKU U
TEIUIOBBIX SBJICHUM C LIE€IbI0 COCPEeKEHUs 37J0POBbS;

e (opmupoBaHHEe Npe/CTABICHUI O HEPALMOHAIBHOM HUCIIOIb30BAaHUH ITPUPOIHBIX PECYPCOB
Y DHEPruu, 3arpsA3HEHUN OKPYKAIOIIEH Cpellbl KaK CJIEICTBUE HECOBEPILIECHCTBA MAIlIUH U
MEXaHU3MOB.

e KOMMYHMKAaTHUBHBIE YMEHMs: JOKJIaAblBaTb O PpE3ylbTaTax CBOErO HCCIEI0BaHUS,
y4acTBOBaTb B JMCKYCCHH, KpaTKO M TOYHO OTBE€YaTb Ha BOIPOCHI, HMCIOJIb30BaTh
CIPaBOYHYIO JJUTEPATYPY U APYTHE UCTOYHUKH HHPOPMALINH.

BbpInyCKHUK Hay4uTCH:

co0JII01aTh MpaBKiIa 0E30MaCHOCTH U OXPaHbl TPy/a MpU paboTe ¢ yueOHBIM U JTaOOPATOPHBIM
o0opyoBaHuEeM;

IIOHUMAaTh CMBICJI OCHOBHBIX (bHBI/I‘{GCKI/IX TCPMHUHOB! (1)I/ISI/I‘IGCKOG TCJI1O0, (1)I/ISI/I‘IGCKO€ SBJICHHUC,
(1)I/I3I/I‘-I€CK8,H BCJIMYMHA, CAMHHUIBI U3SMCPCHU,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PCIIUTh MPH HOMONIM (DU3HMUYECKUX METOJIOB;
aHAJIM3UPOBATh OTEIbHBIC ITAIBI IPOBEACHUS MCCIICAOBAHUN U WHTEPIPETUPOBATH PE3YIIbTATHI
HaOJIIOICHUI U OIIBITOB;



CTaBUTH ONBITHI M0 WCCIICOBAHUIO (PU3NICCKUX SBICHUN MM (PU3MYECKUX CBOWCTB Ten 0Oe3
WCIIOJIb30BAHUS TPSAMBIX W3MEPEHUH; TpH 3TOM (OpMYyJIHUPOBaTh Mpobiemy/3amady y4eOHOTO
IKCIEPUMEHTa; COOMpPATh YCTAHOBKY W3 MPEUIOKEHHOrO O0OpYIOBAaHHUS; MPOBOJIUTH OIBIT U
(hopMyJIUPOBATH BHIBOJIBI.

[Ipumeuanue. Ilpu mnpoBeneHuu wuccieqOBaHUS (DU3MUECKUX SBICHUM H3MEpPUTENbHbIE
npuOOpBl  UCTIONB3YIOTCS JIMIIb KaK JaTYUKA M3MEpeHUs (QHU3MYECKUX BEIMYUH. 3arucu
NOKa3aHUH NPSAMBIX U3MEPEHH B 3TOM ciydae He TpeOyercs.

INOHUMATh POJIb DKCIICPUMCEHTA B ITOJTYYCHHUU HaquOﬁ I/IH(1)OpMaI_[I/II/I;

MIPOBOJIMTH MPSMBIC U3MEPEHUS (PU3NUCCKUX BEITUYHH: BPEMs, PACCTOSHUE, Macca Tella, 00bheM,
CWJIa, TeMIiepatrypa, aTMoc(hepHoe AaBlieHHE, BIAXHOCTh BO3/yXa, HANpsOKEHUE, CUila TOKa,
paauanMoHHbI (GOH (C UCITOIB30BAHUEM JI03UMETPA); TIPU 3TOM BBIOUpATh ONTUMAILHBIN CITOCO0
W3MEPEHHS U UCIIOIb30BaTh MPOCTEUILINE METObI OLIEHKHU MMOTPEITHOCTEN U3MEPEHHUI.

[Ipumeuanue. JlroOast ydeOHas mporpaMma JOJDKHA OOECIeUMBATH OBJIAJICHHE TPSMBIMU
U3MEPEHUSMH BCEX NMEPEUUCICHHBIX (PU3NYECKUX BEJTUYMH.

IMPOBOAWUTDL HCCJIICAOBAHUC 3aBHCHUMOCTEi (1)I/I3I/I‘-I€CKI/IX BCJIMYHUH C HUCIIOJIB30BAHUECM IIPAMBIX
I/ISMepeHPlﬁi IIpnu 35TOM KOHCTPYHPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTB PE3yJIbTAThI HOHy‘lGHHOﬁ
3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJIIMYHH B BUJC Ta6JII/III n I‘pa(l)I/IKOB, ACJIaTh BBIBOJIbI IIO PE3YyJIbTaTaM
HCCIICOOBAHUA,

IPOBOJANTH KOCBEHHBbIE H3MEPEeHUS (U3MYECKUX BEIUYMH: IPU BBIMOTHEHHH H3MEPEHUI
coOupaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEAys MPEIJIOKEHHOW WHCTPYKLHHU, BBIYUCISTH
3HAQYEHHE BEJIMYMHBI U aHAIM3UPOBATh MOJYUYEHHBIE PE3YyIbTaThl C YYETOM 3aJaHHOW TOYHOCTH
HU3MEpEHUI;

AHAIIM3UPOBATL CUTyallUHM TIPAKTUKO-OPUCHTHUPOBAHHOI'O XapaKTEpa, Y3HABATbB B HHUX
IMPOABJICHUC N3YUCHHBIX (1)I/I3I/I‘-I€CKI/IX SIBIICHUI WIIH 3aKOHOM€pHOCT€I>'I " IMMPHUMCHATH UMCIOIHECCS
3HaHUA I UX O6’I)$ICH€HI/I$[;

MOHUMATh MPHUHIMIIBI JACUCTBUS MAalIUH, MPUOOPOB U TEXHHUUECKUX YCTPOWCTB, YCIOBHUS HX
0€30I1aCHOT0 MCIIOJIL30BAaHMS B IIOBCEIHEBHOM KU3HU,

UCIIONIb30BAaTh MPHU BBIMIOJHEHUU YUEOHBIX 33Ja4 HAYYHO-TIOMYJISAPHYIO JIUTEpaTypy o
(U3HYECKUX SIBIICHUSX, CIIPABOYHBIC MAaTEPHAIIBI, pecypchl MHTEepHET.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH .

OCO3HABaTh LIEHHOCTh HAYYHBIX HCCIEIOBAHUMN, POJIb (PU3UKHU B PACHIMPEHUU MPE/ICTABICHUI
00 OKpYy’KaroIIeM MUPE U €€ BKJIAJ B YIIYYIICHUE Ka4eCTBA KU3HU;

UCIOJIb30BaTh HPUEMBbl IOCTPOEHUs (U3NYECKUX MOJeNei, Mmoucka u (OPMYIUPOBKH
JI0Ka3aTeNbCTB BBIIBUHYTHIX THIOTE3 M TEOPETUYECKMX BBIBOJAOB Ha OCHOBE AMIMPHUYECKU
YCTaHOBJICHHBIX (DAKTOB;

CpaBHUBATh TOYHOCTb H3MEPEHUS (U3UUECKUX BEIMYMH 10 BEIMYMHE WX OTHOCHTEIHHOMN
IIOIPEIHOCTH IIPH ITPOBEACHUH IPSIMBIX U3MEPEHU;



CaMOCTOSITENIbHO MPOBOJIUTh KOCBEHHBIE U3MEPEHUSI U UCCIIEOBaHMS (PU3NYECKUX BEJIUYMH C
HCIOJIb30BAHUEM PA3IMUYHBIX CIIOCOOOB M3MEpeHUs (U3NYECKUX BEIMYUH, BHIOMpATh CpeICTBa
U3MEPEHUsI C y4eTOM HEOOXOAMMOW TOYHOCTH H3MEPEHHH, OOOCHOBBIBATH BBIOOP Crocoba
U3MEpEeHUs, aJIeKBaTHOI'O [TOCTABJIEHHOM 3a/1a4y€e, MPOBOJUTH OLIEHKY JJOCTOBEPHOCTH MOIYYEHHBIX
pe3yIbTaTOB;

BOCTIPUHUMAThH HH()OPMALHIO (PU3HUECKOTO COACPKAHUS B HAYUHO-TIOMYJISIPHOU JIUTEPATYPE H
CpeICTBaX MaccoBOi HH(OpMalnuM, KPUTHUYECKH OICHUBATh MOJYYCHHYI0 HH(pOpMaluio,
aHAIIM3HPYs €€ Coiep KaHue U JaHHbIe 00 UCTOYHUKE HH(OpMAaLINY;

CO31aBaThb COOCTBEHHBIC NUCHMCHHBIC H YCTHBIC COO6III€HI/IH 0 (1)H31/I‘-I€CKI/IX SABJICHHUAX Ha
OCHOBC HCCKOJIBKMX HCTOYHUKOB I/IH(l)OpMaIII/II/I, COIIPOBOKAATb BBICTYIIJIICHUC HpGBGHT&L{HGﬁ,
YUYUTbIBAsA 0COOEHHOCTH ayaAUuTOpHUU CBEPCTHUKOB.

Mexannyeckue siBJICHUSA
BbInyCKHUK HAay4YuTCH:

pacro3HaBaTh MEXaHHUYECKHUE SBJICHUS U OOBACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUH OCHOBHBIC
CBOMCTBA WJIM YCIIOBUS TMPOTEKAaHUS STUX SBJICHUN: paBHOMEPHOEC M HEPABHOMEPHOE JBIKEHHE,
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHHE, OTHOCHUTEILHOCTh MEXaHHYECKOTO
IBIDKEHHS, CBOOOJHOE TAJCHUWE TeJl, pPAaBHOMEPHOE JBWKEHHE IO OKPY)KHOCTH, HWHEPIHA,
B3aMMOJICHCTBHE TEJ, PEAKTUBHOE JIB)KEHUE, Iepeiada JaBICHNUs TBEPAbIMH TEIaMHU, KUJIKOCTIMHU
U raszamu, armoc(epHoe [aBlieHUE, IJIaBaHWE TEJ, PABHOBECHE TBEPIBIX TeJN, HMEIOIIUX
3aKpEeIJICHHYIO OCh BpaIlleHUs, KoJiebaTeabHOe IBUKEHHE, PE30HAHC, BOTHOBOE JBUKECHHE (3BYK);

OMKCHIBATh M3YYCHHBIE CBOMCTBA Tel M MEXAaHWYECKWE SIBJICHHS, WCIONB3Ys (U3NIECKUE
BEJIMYMHBI: MyTh, MIEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, MEePHO] OOpalleH s, Macca Tela, TNIOTHOCTh
BEIIECTBa, cHWia (CWJIa TSKECTH, CHJa YNPYrocTH, CWia TpPEHUs), JaBlieHHE, HMITYJIbC Tea,
KHHETHYECKash PHEPIHsi, TOTESHIMAIbHAS dHEPTUs, MEXaHW4YecKass paboTa, MeXaHU4eCcKass MOITHOCTD,
KIIJ] npu coBepiieHHH paObOThI ¢ UCTIOIB30BAaHUEM MPOCTOTO MEXaHWU3Ma, CHJIa TPECHUS, aMIUIUTY/Ia,
MepHoA M YacTOTa KOJICOAHW, JUTMHA BOJHBI M CKOPOCTh €€ pPaclpOCTpaHEHUS; MPH OIHUCAHUU
MPAaBHIILHO TPAKTOBATh (DU3MUECKUN CMBICI HCITOJIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS
U eIMHUIBI U3MEPEHUs, HAXOAUTh (OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BETUUHHY C
JIPYTUMH BEJTUYUHAMU, BEIYUCISTH 3HAUCHUE (PU3NICCKON BETUIHHEI;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKHE SBICHUS U MPOLECCHI, UCIONb3Yys (PU3nUecKue
3aKOHBI: 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMUPHOI0 TATOTEHHUSI, TPUHLUI CYTIEPIO3ULIMU CUIT
(maxoxxnenue pasHojeincTByromel cuibl), I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS
uMITysbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Mmpu 3TOM pa3iinyaTh CIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA U €T0 MAaTEMATHYECKOE BHIPAKEHNUE;

pa3indaTb OCHOBHBIC IIPU3HAKU H3YYCHHBIX (I)I/ISI/IIIGCKI/IX MOJICIICH: MaTcprajibHad TOYKa,
HHEpLHUAJIbHAA CUCTCMaA OTCUCTA,

pemarth 3aa4u, UCONb3ys (PU3HUecKre 3aKOHBI (3aKOH COXPaHEHUs 3HEPIuu, 3aKOH BCEMHUPHOIO
TATOTeHUs, NpuHIUn cynepno3unuu cui, I, Il u Il 3akonsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3akoH ['yka, 3akoH [lackams, 3akoH Apxumena) u (HOpMyJbl, CBI3BIBAIONINE (PU3HUSCKUE BEIUYNHBI
(myTh, CKOPOCTh, YCKOPEHHE, Macca Tela, INIOTHOCTh BEIECTBa, CUJIA,



JaBlieHHE, HMMITYyJbC Tejla, KWHETHYeCKas JHEPTus, NOTEHIMaJbHAas DJHEPrusi, MeXaHHUecKas
paborta, MexaHuueckas MouiHocTh, KIIJ mpocroro mexanmsma, cuia TpPEHHS CKOJIBXEHHS,
KOO PUIHUEHT TPEHHS, aMIUTUTY/AA, IEPUOJ U YacTOTa KOJIeOaHUH, JTMHA BOJIHBI U CKOPOCTDH €€
pacnIpoCTpaHEeHHUs1): Ha OCHOBE aHAJIM3a YCIOBHS 3ajaul 3allMCHIBATh KPATKOE YCIOBHE, BBIICIATD
(du3MUecCKre BEIWYMHBI, 3aKOHBI W (OPMYJIBI, HEOOXOAMMBIC MJsi €€ PEHICHUs, MPOBOIAMTH
pacyeTsl M OIIEHUBATh PEATbHOCTH IMOYYE€HHOTO 3HAYCHUST (PU3NUECKON BETMYNHBI.

BbINyCKHHK IOJYYUT BO3MOKHOCTh HAYYUThCH:

UCTIOJIb30BaTh 3HAHUS O MEXAaHMYECKHX SBIICHHSX B IOBCEIHEBHOW YKU3HU IS 0OeCTIeueHHs
0€30IaCHOCTH IpH 0OpallleHUH ¢ NpuOopaMu U TEXHUYECKHMMH YCTPONMCTBAMM, Ui COXPaHEHHS
310pOBbsl M COOJIOJCHHUS HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKpY’KalolLlel cpese; MPUBOJIUTh
IIpUMEPBl NMPAKTUYECKOTO MCIOIb30BaHUS (PU3NYECKUX 3HAHUM O MEXAHMYECKUX SIBICHUAX U
(GU3MYEeCKUX 3aKOHaX; MPUMEPbl HCIOJIb30BaHUS BO30OHOBIISIEMBIX HCTOYHMKOB 3HEPruM;
9KOJIOTMYECKUX MOCIIEICTBUN UCCIIEOBAHUSI KOCMUYECKOTO MPOCTPAHCTB;

pas3nuyaTh TPaHUIBl MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, MOHMMATH BCEOONIMI XapakTep
(dyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHCHUS MEXaHWYECKOW JHEPruH, 3aKOH COXPaHCHHS
HMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHHUS) U OIPAaHUYEHHOCTH MCIOJIb30BAHUS YACTHBIX 3aKOHOB
(3akon ['yka, Apxumena u ap.);

HaxXoAuThb aICKBATHYIO npezmox(eHHoﬁ 3aJa4dc (1)I/IBI/ILI€CKYI-O MO/JICJIb, pa3pClIaTh npo6neMy Kak
Ha OCHOBE MMEIOIUXCS 3HAHUM O MEXaHUKE C UCII0JIL30BaHUEM MaTeMaTUYECKOIO alrapara, Tak
U IIpU IIOMOIIH METOAOB OLCHKH.

TenoBble ABJIEHUA
BbInyCKHUK HAY4YUTCH:

pacrio3HaBaTh TEIUIOBBIC SIBIEHUS U OOBSCHATH Ha 0a3e MMEIOLIMXCS 3HAHUM OCHOBHBIE
CBOWCTBA WJIM YCIIOBHSI TPOTEKaHUS 3TUX siBJIeHUU: auddys3us, m3mMeHenue odbema Ten IpH
HarpeBaHuu (OXJIAXJICHUM), OOJbIIas C)KMMAEMOCTh Ta30B, Majas CKUMAEMOCTb XHUJIKOCTEH U
TBEPABIX TeN; TEIUIOBOE PaBHOBECHE, UCIAPEHWE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIU3ALNs,
KUIIEHHWE, BJIAXXHOCTb BO3/yXa, pa3jIM4Hble CHOCOObI Terulonepesauu (TerIonpoBOAHOCTS,
KOHBEKIMS, U3IyYEeHHE), arperaTHble COCTOSTHUS BELIECTBA, MOIJIOEHUE SHEPTUH IIPU UCTIAPEHUHN
KHUJKOCTH M BBIIEIECHHE €€ INMPH KOHICHCALUU Mapa, 3aBUCUMOCTb TEMIIEpaTypbl KUIEHHUS OT
JABJICHUS,

OIMUCBIBATb U3YUCHHBIC CBOMCTBA TEJ U TEIUIOBBIE SABJICHUS, UCITIOJIB3YSL (1)I/ISI/I‘IGCKI/I€ BCINYHHBIL:
KOJMYCCTBO TCIJIOTBHI, BHYTPCHHAA JSHEPrusd, TCMIICpATypa, yACIbHAA TCIIJIOCMKOCTH BCIICCTBA,
yYACIbHad TCIJIOTA IJIABJIICHHA, YACIbHAA TCIIJIOTA Hap006pa303aHI/Is[, yaciibHasd TCIUIOTAa CropaHus
TOILJINBA, KOB(b(l)I/II_II/IeHT MOJE3HOI0 JECHUCTBHUS TEIJIOBOI0 ABUTATCIIA; IIPU OIIMCAHHUU IIPABHUIIBHO
TPAKTOBATb (1)I/ISI/II-I€CKI/II>’I CMBICJI HCIIOJIB3YCMbBIX BCJIWYWH, HX 0003HAUYCHHUSI U CANHUIIbI
HU3MCPCHUA, HAXOIUTb (bOpMyJ'IBI, CBA3BIBAOIIUC NAHHYIO (bHBPILIeCKy}O BCJIIMYUHY C ApYIuMHU
BCIN4YMHaMM, BbIYUCIATh 3HAYCHUC @HSHHGCKOﬁ BCIINYHNHBI,

AHaJIM3UPOBATDH CBOMCTBA TCJI, TCIUIOBBIC ABJICHUSA W IPOLCCCHI, UCIIOJIb3YysA OCHOBHBIC ITOJIOKCHUA
ATOMHO-MOJICKYJISIPHOI'O YUCHHA O CTPOCHUHU BCHICCTBA U 3aKOH COXPAaHCHUA SHCPIUuu,



pasiindatb OCHOBHLIC IIPHU3HAKH H3YUYCHHBIX (1)I/I3I/I‘-I€CKI/IX MOI[GJIGﬁ CTpOCHUA Ta30B,
)KI/II[KOCTGI;'I " TBCPABIX TCII;

IPUBOJUTH TMPUMEPHI IPAKTUUECKOIO HCIOJIb30BaHUS (DU3MUECKUX 3HAHUN O TEIUIOBBIX
SIBJIICHUSIX;

pelarh 3a1a4u, UCIOIb3ysl 3aKOH COXPAHEHUs SHEPIUU B TEIJIOBBIX Mpoleccax U (HOopMyJibl,
CBSI3bIBAalOIIME (PU3MYECKHE BEIUYMHBl (KOJIMYECTBO TEIUIOTHI, TeMIepaTypa, YyAeJbHas
TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHMSA, YHAENbHAs TEIUIOTa MapooOpa3oBaHMUS,
yJlebHas TeIJI0Ta CrOpaHusl TOIUINBA, KO3((OUILIMEHT MOJI€3HOr0 JeHCTBUS TEIJIOBOIO ABUraTeNs):
Ha OCHOBE aHajJM3a YCJIOBMs 3aJaud 3alMChIBaTh KPaTKoe YCIIOBHE, BBIACIATh (PU3NUECKUE
BEJIMYMHBI, 3aKOHBI M (OpPMYJbl, HEOOXOAMMBIC /JIsi €€ peIIeHUs, IPOBOJUTH PACUYETHl M
OLIEHHUBATh PEAJILHOCTD [TOJIyU€HHOT'O 3HAaYEHUsI (PU3NUECKON BEIMUNHBI.

BbINyCKHHK IOJYYUT BO3MOKHOCTh HAYYUThCH:

UCTIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBICHUSX B IOBCEIHEBHOW JKM3HU JUISI OOECTICUCHHS
0€30IacHOCTH IpH 0OpalleHuH ¢ NpuOopaMu M TEXHUYECKHMMH YCTPONUCTBAMM, Ui COXPaHEHHS
3JI0pOBbsI M COOJIIOJIEHUS] HOPM HKOJIOTUYECKOr0 MOBEACHMS B OKPY)KAIOLIEH cpefe; NPUBOAUTh
MPUMEPHI IKOJIOTHUECKUX TTOCIEACTBUN PabOTHI ABUTATEIeH BHYTPEHHETO CTOPaHMs, TEIUIOBBIX U
TUAPOSIIEKTPOCTAHLIUN;

pa3nuyath TPaHWIBI NMPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, IMOHMMATh BCEOOLIMI XapakTep
(byHIaMEHTAIBHBIX (PU3MYECKHX 3aKOHOB (3aKOH COXPAHEHUS SHEPTHH B TEIJIOBBIX MPOIECCAX) U
OrPaHUYCHHOCTb UCIIOJIb30BAHUSA YACTHBIX 3aKOHOB;

HAXOJUTh AJIEKBATHYIO TPEIIOKEHHON 3ajade (U3NYECKYI0 MOJENb, pa3pemarb mpooieMy
KaK Ha OCHOBE MMEIOIIMXCS 3HAHUI O TEIJIOBBIX SIBJICHUSAX C MCIOJb30BAaHUEM MATEMaTHYECKOTO
amnmapara, Tak U [pH MOMOIIU METOOB OIICHKH.

JJIeKTpUYecKre 1 MATHUTHbBIE SIBJICHUS
BbINyCKHHUK HAYYUTCS:

pacrio3HaBaTh 3JEKTPOMArHUTHBIE SIBIEHUS U OOBACHATH HAa OCHOBE HMMEIOLIUXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCIOBHMS IIPOTEKAHHUs OTUX SABJICHHUM: JJIEKTpU3alMs  Tell,
B3aUMOJICHCTBHE 3apsAJ0B, 3JEKTPUYECKUH TOK W €ro JeicTBus (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE), B3aUMOJIEHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs MHAYKIUS, JeHCTBUE MarHUTHOIO
IIOJIsI Ha MPOBOJHUK C TOKOM M Ha JBWXKYIIYIOCS 3apsDKCHHYIO 4YacTully, JCHCTBUE
JIEKTPUYECKOTO MOJI Ha 3apsDKEHHYIO YacTHUIy, JIEKTPOMATHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE
pacIpoCTpaHEHHUE CBETA, OTPAXKECHHUE U IIPEIOMIICHUE CBETA, JUCIIEPCUS CBETA.

COCTaBISITh CXEMBbl DJJIEKTPUYECKHX IeMeid C TMOCIeAOBaTeIbHbIM M  MapauledbHbIM
COCJIMHEHUEM DJIEMEHTOB, pa3jifyasi yCIOBHBIE O0O3HAYECHHUS DJIEMEHTOB JJICKTPUYECKUX LENeH
(MCTOYHUK TOKa, KJIIOY, PE3UCTOP, PEOCTaT, JIAMIIOYKa, aMIIEPMETP, BOJIBTMETD).

UCIIOJIb30BATh OINTHYCCKUE CXEMBbI Ul MOCTPOCHUS H300paKEHHH B IUIOCKOM 3epKajie u
coOuparoIei JIMH3e.



OIMUCBIBATh U3YUCHHBLIC CBOMCTBA T€NI U QJICKTPOMArdMTHBIC ABJICHHA, UCIIOJIb3Ys (1)H31/I‘-I€CKI/I€
BCIINYHNHBI: SHGKTpI/I‘{GCKHﬁ 3apsad, CUJIa TOKa, JJICKTPHUUYCCKOC HAIIPSIKCHUC, ISJICKTPHYCCKOC
COIMPOTUBJICHUE, YACIILHOC

COIIPOTUBJICHHUC BCIICCTBA, pa60Ta QJICKTPHUUYCCKOI'O I10JIs1, MOIIHOCTD TOKA, (1)OKYCHO€ PacCTOSAHUC
H OIITUYCCKAas CUJjia JIMH3bI, CKOPOCTH 3JICKTPOMAIrHUTHBLIX BOJIH, AJIMHA BOJHBI U YaCTOTa CBCTA,
IIpHu OIIHMCAHWKU BCPHO TPAKTOBATH (bHBPI“IeCKI/Iﬁ CMBICJI UCITOJIB3YEMBIX BCIIMYHUH, UX 0003HaYEHH
U CAUHULIBI U3MCPCHUSA, HAXOAUTH q)OpMy.HBI, CBA3LIBAIOIINEC AAHHYIO (1)I/I3I/I‘~I€CKYIO BCJIIMYHHY C
APYTUMH BECIMYNHAMMU.

AHAJIN3UPOBATDb CBOMCTBA TCJI, OJICKTPOMArovTHBIC ABJICHUA W IMPOLCCCHI, HWCIIOJIb3Yys
¢du3HuecKre 3aKOHBI: 3aKOH COXPAHEHUS IEKTPUUECKOro 3apsija, 3akoH OMa Juid ydacTKa IenHy,
3aKoH Jlxoyns-Jlenna, 3aK0H NPSMOIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAKCHUS CBETA,
3aKOH IPEJOMJICHUs CBETa; IpPU 3TOM pa3IMyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M €ro
MaTeMaTH4eCKOe BbIpaXKEHUE.

OPUBOJUTH  MPUMEPHl  MPAKTUYECKOIO  HUCIHOJB30BaHUS  (U3WYECKUX  3HAHUH O
3JIEKTPOMATrHUTHBIX SIBJICHUAX

pemaTh 3amadd, HUCHONb3ys (u3uyeckre 3akoHbl (3akoH Oma ais ydacTKa IeMu, 3aKOH
Jlxxoyns-JIeHna, 3aKkoH IpsIMOJIMHEWHOTO PACIPOCTPAHEHUs CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
mpenomiieHus: cBeta) U (opMylbl, CBs3bIBaolIMe (DU3MUECKHE BENUYHMHBI (CHJIa TOKa,
ANEKTPUYECKOE HANPSIKEHHE, JJIEKTPUUECKOE COINPOTUBIEHUE, YAEJIBHOE CONPOTHUBIICHUE
BelIeCTBa, paboTa AIEKTPUUYECKOTO IMOJIsI, MOIIHOCTh TOKA, (DOKYCHOE PacCTOSHUE M ONTHYECKas
CHJIa JIMH3bI, CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBeTa, (POPMYIIBI
pacuera 3JIEKTPUYECKOr0 CONPOTHUBIIEHUS IIPU MOCIIEOBATEILHOM U NApauIeIbHOM COEIMHEHUU
MIPOBOJHHUKOB): HAa OCHOBE aHajM3a YCIIOBUS 3aJaud 3alKChIBATh KPaTKOE YCIOBHUE, BBIICIATH
¢u3nveckue BEIMYUHBI, 3aKOHBI U (OpPMYJBI, HEOOXOIUMBIE IJIsi €€ DPEUICHUs, HPOBOIUTH
pacueTsl U OIICHUBATh PEAIbHOCTH MOTYYSHHOT'O 3HAYCHUS (PU3NYECKON BETUUHUHBI.

BbINyCKHHK IOJYYUT BO3MOKHOCTh HAYYUThCH:

UCIIOJIb30BaTh 3HAaHUS OO0 DJJIGKTPOMATHUTHBIX SIBJICHHUSX B TIOBCEIHEBHON JKHU3HH JUIS
oOecrnieueHus 6€30MaCHOCTH MPHU OOpaIlleHuU ¢ TPUOOpaMU M TEXHUUYECKUMHU YCTPONUCTBAMHU, IS
COXPAHEHHUS 3/10pOBbs U COOJIIOJEHUS HOPM 3KOJIOTMYECKOTO TOBEJIEHUSI B OKpYXKalolle cpene;
MPUBOJIUTH MPUMEPHI BIUSHUS 3JICKTPOMAarHUTHBIX U3ITyYE€HUHN Ha )KUBbIE OPraHU3MBI;

pas3iimyaTtb IpaHyulbl IIPUMCHHUMOCTH (1)I/ISI/IIIGCKI/IX 3aKOHOB, IIOHHMMATb BCGO6H.IPII>1 XapaKTep
(bYHI[aMCHTaHBHLIX 3aKOHOB (BaKOH COXpaHCHHUA JBJICKTPUYCCKOI'O 3ap;ma) H OI'paHUYCHHOCTD
HCIIOJBb30BaHU YaCTHBIX 3aKOHOB (SaKOH Oma I yH4aCTKa LI, 3aKOH H)KOYJ'IH—HGHI_Ia n ,Z[p.);

HCIIOJIb30BATh IIPUCMBI ITOCTPOCHUA (1)I/IBI/I“I€CKI/IX MO,Z[eHeﬁ, IIOUCKa H (bOpMyJ'II/IpOBKI/I
A0KAa3aTCIbCTB BBIABHHYTBIX THIIOTE3 W TCOPECTHUYCCKUX BBIBOAOB HAa OCHOBC OMIIMPUYCCKU
YCTAHOBJICHHBIX (1)aKTOB;

HaxXoAuThb aICKBATHYIO npezmox(eHHoﬁ 3aJa4dc (bHBI/I“IGCKy'I-O MO/JICJIb, pa3pClIaTh npo6neMy Kak
Ha OCHOBC HMCIOIINXCA 3HAHUH 00 QJICKTPOMAruuTHBIX SABJICHHUAX C HMCIIOJIB30BAHUCM
MAaTE€MaTU4YCCKOrIO alrapara, Tak 1 IIpyu IOMOIIW METOA0B OLICHKH.



KBanToBbIe iBJIeHUSA
BohinycKHUK HAy4YUTCSH:

paclio3HaBaTb KBAHTOBBLIC SBJICHHUA U OOBSICHATH Ha OCHOBE HMCIOIINUXCA 3HAaHUII OCHOBHBIC
CBOMCTBA UIIN YCJIOBHA MPOTCKAHUA 3TUX SIBIICHUI: €CTECTBEHHAS U HCKYCCTBCHHAA paaArOAaKTHUBHOCTD,
o-, B- H Y-U3JTIy4YCHUA, BOBHUKHOBCHHUC JIMHENYaToro CIICKTpa U3JIYUCHUSA aTOMA,

ONMCHIBATh M3yUYCHHBbIE KBAHTOBBIE SIBJICHUS, UCIONB3Ys (PU3MUECKHE BEIMYMHBI: MAaCCOBOE
4HCII0, 3apAJ0BOE YUCIIO, MEPUOJ NOIypacnana, dHeprus (POTOHOB; IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJIB3YEMBIX BEJIWYMH, HX OO0O03HAUEHUS U EIUHUILIbI
U3MEpEHUs; HaXoIuTh (POPMyJIbl, CBS3bIBAIOIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYeHHE GU3NUECKOI BETMUUHBL;

AHAJIM3UPOBATL KBAHTOBBIC ABJICHHSA, HCIIOJIb3YS (1)I/I3I/I‘~I€CKI/I€ 3aKOHBI W MOCTYJIATbl: 3aKOH
COXPAaHCHUA SHCPIrUur, 3aKOH COXPAHCHHA SJICKTPUUCCKOTO 3apsia, 3aKOH COXpPAaHCHHSA MAaCCOBOI'0O
qucia, 3aKOHOMCPHOCTHU U3JIYUYCHHA U TIOTJIOIICHHUA CBETA aTOMOM, IIpU 3TOM pa3jJInvdaTb
CJIOBCCHYIO (bOpMyJ'II/IpOBKy 3daKOHa U €ro MaTeMaTU4YCCKOC BBIPAKCHUC,

pas3iindaTb OCHOBHBLIC ITPHU3HAKU HHaHCTapHOfI MOACIN aTroMma, HYKJIOHHOfI MOACIN aTOMHOI'O
aapa;

IPUBOANTL NPUMEPHl IPOSIBICHUS B IPUPOAE M  IMPAKTUYECKOTO  HCIOJIB30BAHHUS
PaguOAKTUBHOCTH, ANCPHBIX U TEPMOSAACPHBIX PEAKIUH, CIICKTPAJIbHOIO aHAJIA3A.

BbINyCKHHK IOJYYUT BO3MOKHOCTh HAYYUThCH:

UCIIOJIb30BaTh MOJIy4YE€HHbIE 3HAHKS B ITOBCEIHEBHON >KU3HU IPU OOpallleHUH ¢ MpudbopaMu U
TEXHUYECKUMH YCTPOMCTBAMHU (CUETYMK HMOHU3UPYIOLIUX YACTHUL, JO3UMETP), A COXPAaHEHUS
3JI0pOBbSI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKarollel cpene;

COOTHOCHTD SHCPTHIO CBA3HW ATOMHBIX ALCP C He(l)eKTOM MAaccChlI,

IIPUBOAMTH IIPUMEPHI BIMSAHUA PALMOAKTUBHBIX U3JIy4CHUH Ha JKUBBIE OPraHU3MbI; [IOHUMATh
IIPUHLMII JEUCTBUS JO3UMETPA U PA3JIMYATh YCIOBHS €TI0 UCIIOJIb30BAHNUS;

[IOHUMAaTh 3KOJIOTMYECKHE MPOOJEMbl, BO3HUKAIOLIME IPH MCIOJB30BAaHUU ATOMHBIX
AJIEKTPOCTAHLINHN, U MyTH PEUICHUs ATHX MPOOJIEeM, TEPCIIEKTHBEI HCIIOJIb30BAHMS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

DJIeMeHThbI ACTPOHOMMHU
BbINyCKHHUK HAYYUTCS:

yKa3bIBaTh Ha3BaHUs I1aHeT COHEYHOM CHUCTEMbI; pa3inuyaTh OCHOBHBIE TPU3HAKU CYTOYHOTO
BpallleHus 3Be3HOr0 HeOa, nerxerws JIynoel, ColHIIA ¥ ITAHET OTHOCUTEIBHO 3BE3I;

INOHUMATh pa3JInvusg MCKAY FGHHOHeHT‘pI/IqCCKOﬁ n FeOHeHTqueCKOﬁ CUCTCMaMHU MHUpaA,

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH .



YKa?)BIBaTB O6H_II/I€ CBOfICTBa U OTJINYUA IIJIaHCT 36MHOI>'I prnHI)I U INIAHCT-TUTI'aHTOB, MallbIX
ten1 CoNHEYHOM CHCTeMBbl M OONBINMX IUIAHET; MOJb30BAaThCS KapTOW 3BE3AHOr0 Heba IpHu
HAOJIIOIEHNIX 3BE3IHOTO Heba;

pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3Mep, LBET, TEMIEpaTypa) COOTHOCUTH I[BET
3BE€3/bI C €€ TEMIIEPATYPOIi;

pasindaTth THIIOTE3bI O ITPOUCXOKIACHUHA COJTHEYHOM CHCTEMHEI.

Conep:xanue yueOHoro npeamera «®usuka» B 7-9 kiaccax.



7 ki1acc
(68 gacoB, 2 yaca B HEJIEIIIO)
I. Benenue (4 yaca)

[Tpeamer u MeToAB! PU3UKH. DKCIIEPUMEHTAIBHBIM METOA N3ydeHus pUposl. M3mepenne
¢usnueckux BeanunH. [lorpemnocts n3mepenus. O6001IeHNe pe3yIbTaTOB SIKCIIEPUMEHTA.
HaGmronenue npocTeHimx SBIEHUH U MPOLIECCOB MPUPO/IBI C TOMOIIBIO OPTaHOB YYBCTB (3pEHHUS,
ciryxa, ocsi3aHus). Micnonb3oBaHue MpOCTENIINX U3MEPUTENBHBIX IPHOOPOB. CxeMaTHUeCKoe
n300pakeHne OnbITOB. MeTobl MOy4eHust 3HaHui B pusuke. OU3nKa U TEXHUKA.

JlaGopaTtopnas padora.
1.Omnpenenenue LEeHbI IeIeHUs U3MEPUTEIBHOTO Ipudopa.
Al. IlepBoHayajibHbIE CBEEHUS 0 CTPOEHHHU BellecTBA. (5 4acoB.)

['mnoresa o quCKpeTHOM CTpOEHMH BemecTBa. Mosekyibl. HenpepbIBHOCTh U XaOTUYHOCTh
IBIOKEHUS yacTull BemecTBa. Auddysus. bpoyHosckoe apukenune. Mozaenu raza, *)HUAKOCTH
1 TBEPZAOrO Tesla. B3auMoaecTBue 4acTull BEleCTBA. B3auMHOE IPUTSIKEHHUE U
OTTAJIKUBAHUE MOJIEKYJI. TpH COCTOSIHUS BEILIECTBA.

JlaGopaTtopnas pabdora.
2.13mepenune pa3MepoB MaJIbIX TEl.
BI. B3anmoneiicTBue TeJ. (21 yaca)

Mexannueckoe nBukeHue. PaBHoMepHOe U He paBHOMepHOe ABrkeHue. CkopocTs. Pacyer mytu
1 BpeMeHHU JBHkeHus. Tpaekropus. [Ipsamonunelinoe neuxenne. Bzanmozaencreue tein. Mueprus.
Macca. [InotHocTb. MI3MepeHue Macchl Tena Ha Becax. Pacyet macchl 1 00beMa 0 ero MIOTHOCTH.
Cuna. Cuiibl B IpUpoOJE: TATOTEHHUS, TSHKECTH, TPEHUS, ynpyroctu. 3akoH I'yka. Bec tena. CBa3b
MEXy CHJIOHN TsKeCTH U Macco Tena. lunamomerp. CiioskeHue IBYX CHJI, HAIIPABJICHHBIX 110
onHOM nmpsimoit. Tpenue. Ynpyras aegopmarius.

JInabopamopuuvie pabomot.

3.M3MepeHue Macchl Tella Ha PhIYaKHBIX BECax.

4. N3mepenue o0bema Tena.

5.0mnpeneneHue MIOTHOCTH TBEPAOIO BELIECTBA.
6.I'pagynpoBanue nNpyXUHbI U U3MEPEHUE CUIT TUHAMOMETPOM.
IV JlaBiienue TBepAbIX TeJl, KUIAKOCTEH M ra3oB. (23 yac)

Hasnenue. OnwiT Toppuuennu. bapomerp-anepoua. AtMochepHoe AaBICHUE HA Pa3IMYHBIX
BbicoTax. 3akoH [lackansa. CriocoOsl yBenuueHUs M yMeHbIIeHUs qaBienus. [laBnenue raza. Bec
Bo3ayxa. Bo3aymHas o6onouka. M3mepenne atmocdeproro napneHusi. Manometpsl. [TopurHeBoit
YKUJIKOCTHBIN Hacoc. [lepenaya gqaBneHust TBEpAbIMU TEIAMHU, )KUIKOCTSAMHU, razamu. [lerictBue



KHJIKOCTU M ras3a Ha IOrpyXCHHOC B HHUX TCJIO. Pacuer JaBJICHHUS XHUAKOCTHM Ha JHO U
creHku cocyaa. CooOmaromue cocyabl. ApxumenoBa cuiia. [uapaBiauueckuid mpecc.
[InaBanue ten. [ImaBanue cynoB. Bo3gyxoraBanue.

JlaGoparopuas pabora.
7.0npeneneHne BhITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH HA TOTPYKEHHOE B KUJIKOCTb TEJIO.

8.Brisicuenue yCHOBI/Iﬁ Ij1aBaHus TCJIA B X KHJKOCTH.

V. PaGora u MmoiHOCTB. JHeprus. (13 yacos.)

Pabora. Momaocts. Dueprust. Kunernueckas sneprus. [lorennuansHast sHeprus. 3aKoH
coxpaHeHus Mexanudeckot snepruu. [Ipocteie Mexanusmbl. KITJ| Mexanu3moB. Peiuar.
PaBHoBecue cuit Ha ppruare. MOMEHT cuJibl. Peiuaru B TeXHHKE, OBITY U IPUPOJE.
[IpuMmeHeHHEe 3aKOHA PaBHOBECHS phlyara K 0JIoKy. PaBeHCTBO paboT IPH HCIIOIb30BAHUH
MPOCTBHIX MEXAHU3MOB. «30JI0TO€ MPABUIIO» MEXAHUKH.

JlaGoparopunas padora.

9.BolisicHeHue yciIoBHsI paBHOBECHS phluara.

10.0npenenenue KIIJI mpu nogbeme 1o HAKJIOHHOM MJIOCKOCTH.
VI. IloBTOpeHnue (2 1)

AHanu3 omuOOoK, JOMYIIEHHBIX B UTOTOBOW KOHTPOJIBHOM padoTte.

8 kiacce
(68 yacoB, 2 yaca B HEJIETIO)
I. TenjioBble siBjieHUs (23 yacoB)

Buytpennss sueprus. TennoBoe asmkenue. Temnepatypa. Ternonepenaya. HeoOparumocTts
npoiiecca rerionepenadn. CBsi3b TEMIIEPaTyphl BEIIECTBA C XAaOTHUECKUM JABUKEHUEM €r0 YacTHII.
CriocoObl M3MEHEHUsT BHYTpEeHHEH 3Hepruu. TemionpoBoiHOCTh. KonriecTBO TEIIoTh.

VY nenbHas TermoeMkocTsb. KonBekuus. M3nyueHnne. 3aKkoH COXpaHEHUsl SHEPTUU B TEILIOBBIX
nporeccax. [naBinenne n kpuctayumsanus. Y enpHas TeIuioTa iaBieHus. [ 'paduk miaBneHus u
otBepaeBanus. [IpeoOpa3oBanue SHEPTUU IPU U3MEHEHUSAX arperaTHOTrO COCTOSIHUS BEIIECTBA.
Hcnapenue u koHaeHcanus. Y ieiabHas TerioTa napooOpa3oBaHus U KoHaeHcanuu. Pabora napa

Y rasza npu pacmmpenuu. Kunenue xxuakoctu. BiaxxHocts Bo3iyxa. TenaoBble ABUTATENN.
DHeprus TOIUIMBA. Y IeibHask TEIIOTa CrOPaHUSL.

Arperatusie coctosinus. [IpeoOpazoBanue sHepruu B TeIuIoBbIX aeuratersix. KI1/]
TEIJIOBOTO JABUTATEIIA.

®dpoHTanpHas JabopaTopHas padora.



2.CpaBHEHHE KOJIMYECTB TEIUIOTHI IIPA CMEIIMBAHUM BOABI Pa3HON TEMIIEPATYPBHI.
3."3mepenue yaenbHON TEMI0EMKOCTH TBEPIOTO TeNa.
Al. DuexkTpuyeckue siBJeHUS U 3JIEKTPOMArHUTHBIe siBJIeHus (27 yaca)

DnexTpusalius Ten. DiekTpudeckuil 3apsa. Bzaumopeiictsue 3apsnos. [IBa Buga
AJIEKTPHUYECKOTO 3apsiyia. JJUCKPEeTHOCTh SJEKTPUIECKOTO 3apsaa. DISKTPOH. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsijia. DIEKTpUIecKoe mose. Iiekrpockon. CtpoeHue aroMoB. OObsICHEHHE
AJIEKTPUUECKUX sIBIICHUH. [IpOBOIHUKY M HENTPOBOIHUKY 3JIeKTprudecTBa. [leiicTBre
AJIEKTPUUYECKOTO TIOJISl HA DIIEKTPUUYCCKHIE 3aPSIIbI.

ITocTostHHBIH A51ekTpruecKkuil Tok. cTOUHMKH 3nekTpuueckoro Toka. Hocurenu cBoOOHBIX
ANEKTPUYECKUX 3apsI0B B METAJIAX, KUAKOCTSX U razax. JJIeKTpUUecKas LIelb U €€ COCTaBHbIE
yactu. Cuna Toka. Enununel cuisl Toka. AMnepmertp. M3mepenue cuibl Toka. Hanpspkenue.
Envnanns! Hanpsoxenust. BonsTMmerp. M3mepenne HanpsbkeHNs. 3aBUCUMOCTD CHIIBI TOKA OT
HaIpsHKEHU.

COHpOTI/IBJ'IeHI/Ie. | 2910705070001 COIIPOTUBJICHUA. 3akon Oma AJI1 ydaCTKa BHGKTpHHGCKOﬁ OCIu.
Pacuer COIIPOTHUBJICHUS IPOBOJHUKOB. yI[CJ'ILHOG COIIPOTUBJICHUC. HpI/IMCpBI Ha pacyeT
COIIPOTUBJICHUA TPOBOJHUKOB, CUJIbI TOKA X HAIIPSXKCHUA. Peocratel. [TocnegoBarensHoe 1
napaJuieJIbHOC COCAMHCHUC ITIPOBOJHUKOB. I[eﬁCTBHﬂ QJICKTPUICCKOTO TOKA

3akon [[xoyns-Jlenma. Pabora a5mekTpudeckoro Toka. MOIIHOCTh 3JEKTPHYECKOTO TOKA.
Enunauibr paboThl 3JEKTPUUECKOTO TOKA, TPUMEHsSIeMbIe Ha MpakTuke. CUETUHK IeKTPUUECKOM
SHEPrUuu. DIIEKTPOHATPEBATEIbHBIC TPHOOPEI. PacueT 31eKTposIHepruu, MoTpedIsieMoi

ObITOBBIMU TTpHOOpaMu. HarpeBanve mpoBOAHUKOB 3JIEKTPUUIECKUM TOKOM. KOJIMYECTBO TEIIOTHI,
BBIIEJISIEMOE POBOAHUKOM C TOKOM. Jlamna HakanuBanusi. KopoTkoe 3ambIkaHue.
[Ipenoxpanurenu. MarautHoe nojie. MarHuTHOE 1oJie NpAMoro Toka. MarHUTHbIE JIMHUU.
MarsuTHO€ MoJie KaTyIIK{ ¢ TOKOM. DJIEKTPOMArHUTHI U UX TpuMeHeHus. [10CTOsITHHbIE MAarHUTHI.
MarsuTHO€ 1noJje TOCTOSHHBIX MarHUTOB. MaruuTHoe nojie 3emiu. JleiicTBue MarHuTHOTO MOJIst
Ha MIPOBOJIHUK C TOKOM. DJIEKTPUUECKHUI IBUTATEb.

@ponmanvusle 1adopamopHvie padomot.

4.COopKa dIIeKTPUYECKOH IIeTTH M U3MEPEHHE CHITBI TOKA B €€ Pa3INYHBIX y4acTKax.
5.3MepeHune HalpspKeHUs Ha pa3iIMuHbIX yU4acTKaX IEKTPUUECKON LEMH.
6.PerynupoBaHue cuibl TOKa peOCTaTOM.

7.MI3Mepenue ConpoTUBIICHUS ITIPOBOIHHUKA IIPYU IIOMOIIY AMIIEPMETPA U BOJIBTMETPA.
8.13mepeHne MOITHOCTH B PabOTHI TOKA B AJIEKTPHUECKOM JTaMIIE.

9. CHopka 371eKTpOMarHuTa 1 UCIbITaHUE ero JeHCTBUS.

10. 3y4eHue 2IeKTpUYECKOro JBUTaTelIs IOCTOSIHHOTO TOKa (Ha MOJENH).



I11. CBetoBble siBj1eHus. (15 yacoB)

HcToyHUKM cBeTa.

[IpssmonuHeitHOE paclipocTpaHeHHue, OTpaXKEHUE U IpesoMiieHue cBeTa. JIyd. 3aKoH oTpaxeHus
cseta. [Inockoe 3epkano. JIunza. Onrudeckas cuia JinH3bl. M300pakeHne gaBaemMoe JIMH30M.
N3mepenune GpokycHOro paccTosiHus codupatrouiei auu3sl. Onrtudyeckue npubopsl. 11a3 u 3penue.
Ouxku.

@ponmanvusle 1adOpamopHwvle padbomal.
11.M3yueHne 3aKkOHOB OTpaKEHUs CBETA
12.HaGumtoieHue sBJICHUS IPEIOMIICHUS CBeTa
13.ITonydenue U300pakxeHus Mpu MOMOLIH JIHH3bI.

IV. lloBTOpenue (3 1)

9 kJacc
(102 yacos, 3 yaca B HEJIEIIO)
I. 3akoHbl B3auMoeiicTBUA U ABUKeHUS TeJl. (34 yacoB)

Marepuanbnas Touka. Tpaekropus. Ckopocts. Ilepememnienne. Cucrema orcuera. OmnpeneneHue
KOOPJMHATHI JBMXKYIIEro Tena. I'paduku 3aBUCUMOCTH KMHEMAaTHYECKHX BEJIMYMH OT BPEMEHHU.
[IpsimonuHeliHOe paBHOYCKOpEHHOE JIBUkeHHE. CKOPOCTh PaBHOYCKOPEHHOI'O ABM)KEHUS.
[lepemelienue npu paBHOYCKOPEHHOM JBMKEHUU. OnpeaesneHne KOOpAMHATHI ABUKYILETO Tella.
I'paduku 3aBUCUMOCTH KHHEMATHIECKUX BEJTMUMH OT BpeMeHH. Y cCKopeHrne. OTHOCUTENEHOCTh
MEXaHNYECKOro JBWKEHHUA. VIHepunanpHas cucreMa OTCYeTa.

[Tepssiii 3akon Hetotona. Bropoii 3akon Hetorona. Tpertuii 3akon HetoToHa. CBoOOIHOE MaieHue
3akoH BecemupHoro tarorenus. KpuBonuneitHoe 1BuxeHue /[BUKEeHHE 110 OKPYKHOCTH.
HckyccTBeHHble ciyTHUKY 3emiid. Pakersl. IMiynbe. 3aKoH coXpaHeHUs UMITyJibca. PeakTuBHOE
nBUKeHHe. J[BIKeHHe Tella OpOIIEHHOTO BEPTUKAIIBHO BBEpX. [[BrkeHHNe Tena OpOLIeHHOr0 M0
yIJI0M K TOPU3OHTY. J[BrkeHue Tena OpOIIeHHOTO TOPU30HTAIBHO. Y CKOPEHHE CBOOOTHOTO
najieHus Ha 3emJie U IpYrux IaHeTax.

Dponmanvusle 1abopamopHble padomol.

1. UccnenoBanue paBHOYCKOPEHHOTO ABMKEHHSI 0€3 Ha4allbHOM CKOPOCTH.
2.M3mepeHune yCKopeHus: CBOOOIHOTO Ma/IeHuSs.

Al. Mexann4yeckue KoJae0aHusl M BOJIHBI. 3BYK. (15 yacos)

Mexanunueckue konebanus. AMiuntyaa. Ilepuon, yacrora. CBo6ogHbIE KOTEOaHMUS.
Konebarenpubie cricTeMbl. MasTHHK. 3aBUCHMOCTD nepuoJa 1 4aCTOTbl HUTSAHOI'O MassTHUKA OT
anuHbl HUTH. [IpeBpalienue sHepruu npu KojaedaTelbHOM IBIKCHUH. 3aTyXaoye KouneOaHus.



Bremnyxnennsie koyiebanus. Mexanudeckue BOHBI. J[imiHa BoHbL. [Ipo1obHbBIE U TONIEpeYHbIC
BOJIHBI. CKOPOCTh pacipoCTpaHeHus BOJHEL. 3BYK. BricoTa u TeMOp 3Byka. [ poMKoCTh 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTtb 3ByKa. OTpakeHue 3Byka. 9xo. Pe3oHanc.

®dpoHTanpHas JabopaTopHas padora.

3.UccnenoBanue 3aBUCUMOCTH TIEPHOA U YaCTOTHI CBOOOIHBIX KOJIeOaHU
MaTEMaTU4YCCKOro MasiTHMUKa OT €ro JJIUHBI.

II1. DnekTpoMarHuTHbIE sIBJIeHHS. (25 yaca)

JleiicTBrE MarHUTHOTO TIOJIS HAa AJIEKTpUdeckue 3apsiabl. [ paduueckoe n300pakeHre MarHUTHOTO
nonia. HampaBieHue Toka W HampaBieHHE €ro MarHuTHoro mnoisd. OOHapyKeHHe MarHHUTHOTO
II0JIS1 110 €ro JEHCTBUIO Ha 3JIeKTpuueckuil Tok. [IpaBuiio ieBoil pyku. MarHuTHbINA OTOK.
DneKkTpoMarHuTHas UHAYKIUS. SBJICHHE 3JIEKTPOMAarHUTHOU WHTYKITUH.

[TonyyeHnue nepeMeHHOro 3JIEKTPUUECKOTO TOKA.

OnexTpoMarsuTHoe nosie. HeonHopoaHoe 1 HEOAHOPOAHOE NoJIe. B3anMOCBSA3b 3IEKTPUYECKOTO
Y MarHUTHOTO MOJeH. DIeKTpoMarHUTHbIE BOJHBL. CKOPOCTH paclpoCTpaHEHUs
AJIEKTPOMAarHUTHBIX BOJIH. DJIEKTPOABUraTeNb. DieKTporeHepaTop. CBET — AJIeKTpOMarHuTHas
BOJIHA.

®dpoHTanpHas JabopaTopHas padora.
4.M3ydeHue siBICHUS SJICKTPOMAarHUTHOW WH]TYKIIHH.
I V. Crpoenne atoma u aromuoro siapa (19 yacon)

PamnoakTuBHOCTE. Ab(a-, 6eTTa- 1 ramMmma-u3nydcHre. OIBITH IO PACCCMBAHUIO ATb(a-dyacTHll.
[Inanerapnas mozaens aroma. AToMHOE sp0. [IpoTOHHO-HENTpOHHAs MOAEINb siapa. MeTo bl
HAOJIIOICHUS M PETHCTPAIK YacTHIl. PagquoakTHBHBIC IPEeBpalICHHs. DKCIICPUMEHTAIBHBIC
MeToAbl. 3apan aapa. MaccoBoe uucio sapa. SAaepusie peakuuu. JleneHue u CUHTE3 saep.
Coxpanenue 3apsiia 1 MaCCOBOT'0 UMCIIa TIPH SACPHBIX peakuusix. OTKpbITHE TPOTOHA U
HEWUTpoHa. SlaepHble CUIlbl. DHEPIus CBSA3M YaCTHUII B sI/IpE.

Oueprus cBs3u. [edekt macc. Boiaenenue sHepruu pu AeJICHUH U CUHTE3E sep.
Hcnonw3oBanue suepHoit s3Heprun. Jlozumerpus. Snepubiit peaktop. I[IpeodpazoBanue
BuyTpeHHel sHepruu aep B AIEKTPUUECKYIO SHEPTUI0. ATOMHAs SHEPreTHKA.
TepmosiiepHble peakiuu. bruosorndyeckoe 1elCTBUE paguallii.

®ponTanpHas JabopaTopHas padora.

5.M3yuenue neneHus aapa aToma ypaHa o ¢ororpadun TpeKoB.
6.13ydyeHne TpeKoB 3apsKEHHBIX YaCcTHUIL IO TOTOBBIM (poTorpadusim.
V. Ctpoenue u 3Bosouus Beenennoii (S yacoB)

Cocras, cTpoeHue u npoucxoxjaenue CoaHeunol cucteMbl. bosbiine tena CoaHEUHON CUCTEMBI.
Mansie Tena ConHeunoi cucreMbl. CTpoeHue, u3inydeHue u 3Boironus CoaHua v 3Be37.
Crtpoenue u 3Boso1us Beenennoii.



VI. IloBTOpenue (4 1)



KaneHpgapHo-TemaTuuyeckoe naaHumpoBaHue 7 Knacc.

Ne Jlata | dara HUcnoan3oBanue
Koa-Bo | mo no o0opynoBaHus
n/n Tema 4yacoB | IuIaHy | gpakrty nenTpa «Touka
pocTa
Paznen 1.BBenenue. 4
BBoanblii nncTpykTax no Th. 1 O3HaKOMIIEHHE C

1 Yro usydaet pusmnka. Hekotopbie U poBoi
(bu3nvecKre TePMHUHEI. naboparopueit
HaOmro1eHYs ¥ OIBITHI.

2 Ypok ¢ ucnoJib30BaHHEM 1 JleMoHCTpanust
pecypcoB «Touka poctay. TEXHOJIOTHH
®du3nuecKue BeITNUNHBL u3MepeHus B udp.
W3mepenne Gpusnueckux nao0.
BeM4YMH. TOYHOCTD U
IIOIPENIHOCTh U3MEPEHUM.

3 YPpoK ¢ UCoJIb30BaAHHEM 1 Ludp. J1ab. «Touka
pecypcoB «Touka pocray. pocTa» (MeT. pek. c.
Jlabopamopnas paboma Ne [ 51) Jluneiika, nenra
«OmnpeneneHune eHbI ICICHUS MepHasi,
HU3MEPUTEIILHOTO TIPUOopay. HU3MEPUTEIIbHBIH

WITHHID, TEPMOMETD,
JATYNK TEMIEPATYPhl

4 du3KKa U TEXHUKA . 1
Pazgen 2.IlepBoHavajibHbIe 5
CBeJIeHHsI 0 CTPOEHUHU
BeleCcTBA.

5 Crpoenue BerectBa. MOJICKYIIBI. 1
Jlabopamopnas paboma No2
«OmnpenereHue pa3MepoB MajbIX
TEI»

6 Ypok ¢ ucnoJib30BaHHEM 1 dpoHTanbHas
pecypcoB «Touka poctay. naboparopHas paboTa
JiBmxenne monekyi. Auddyzus. «Habnronenue

OPOYHOBCKOT'O
JBYDKCHUS
Kommnsrotep,
MUKPOCKOTI
OMOJIOTHYECKHIA, KarlIs
MOJIOKA,
pa30aBICHHOTO BOJIOMH

7 B3aumnoe nputsbkeHue 1 1
OTTaJKHWBAaHUE MOJICKYIL.

8 ArperarHsie COCTOSHUS 1
BemecTBa. CBOMCTBa Ta30B,

KHUJIKOCTEH M TBEPIBIX TEII.

9 «[lepBOHAYaIbLHBIE CBEIEHUS O 1
CTPOCHUU BeleCcTBay. Perenne
3a1a4
Pa3znen 3.B3zaumoneiicTBue Tel. 21




10

Mexanudeckoe 1BUKEHHE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBUKECHUE

11

CkopocTb. ENMHUIIBI CKOPOCTH.

12

Pacuér nytu u Bpemenu
JIBHOKEHUS.

13

WNuepiusi.

14

BiaumopeiictBue ter.
CamocrosTenbHas paboTa no
teme: «CKOpOCTb, MYTh,
WHEPLIUSD.

15

Macca tena. ExuaunbBI Macchl.
M3MepeHne macchl Tena Ha Becax.

16

YPpok ¢ ucnoab30BaHHEM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne3
«M3mMepeHune Macchl Tenna Ha
PBIYAKHBIX, DJIICKTPOHHBIX BECAX)

Hudp. JIabd. «Touka
pocTa» (MeT. pek. c.
51) HaGop Ten pazHoi
MacChl, JICKTPOHHBIC
BECHI

17

Jlabopamopnas paboma No4
«M3mepenne oObeMa TBEpIOTO
Tenay.

18

IInotHOCTE.

19

YPpok ¢ ucnosab30BaHuEeM
pecypcoB «Touka pocray.
Jlabopamopnas paboma Ne5
«Omnpenenenue MIOTHOCTH
TBEPAOIO TEJay.

Ha6op Ten paznoit
Macchl, MeH- 3ypKa,
AIICKTPOHHBIC BECHI

20

Pacuér maccel 1 00bEMa TENA IO
€ro INIOTHOCTH.

21

Pemenne 3aga4 mo Temam
«MexaHndecKoe IBHKEHHEY,
«Maccay, «I11oTHOCTB
BCIIIECTBAY.

22

KonTtposbnas pa6ora Nel
«MexaHn4ecKoe JBHKCHHUE.
Macca Tena, INIOTHOCTH
BCIIECCTBAY

23

Cuia. SIBnenue tarorenus. Cuia
TsokecTd. Cuia TsHKeCTH Ha
JpYTUx 1miaHeTax. Ousnveckue
XapaKTePUCTHKH TUIAHET.

24

YPpok ¢ ucnosb30BaHueM
pecypcoB «Touka pocra». Cuina
ynpyroctu. 3akoH ['yka.

®poHTaNIBHAS
nabopaTopHas paboTta B
uudp 1ab. «M3mepenne
3aBUCHMOCTH CHIIBI
YIOPYTOCTH OT

nedopmaru




MPYKUHBD).
ObopynoBanue:
[IITatus ¢ Kpenexom,
Ha0op MPYKKH, HAOOP
Ipy30B, JTUHEHKA,
JTUHAMOMET]

25 | Bec tena. CBsi3b MKy CHIIOM
TSHKECTH M MacCOH TeJa.

26 | Ypok ¢ Hcrmoib30BaHHEM Ludp. JIab6. «Touka
pecypcoB «Touka pocray. pocTa» (MeT. pek. c.
JnHamomerp. 55) JlunamomeTp ¢

MPEeIIOM U3MEPEHUS 5
Jlabopamopnas paboma No6 H, npyxxunsl Ha
«['pamynpoBaHue MPYKUHBI U TUTAHIIETE, TPY3bI
M3MEPEHHE CUIT JUHAMOMETPOM» maccou o 100 r

27 | YpoK ¢ HCIO0JIb30BAHHEM ®ponTaTBHASL
pecypcoB «Touka pocray. nabopaTopHasi pabora B
CrnosxeHue IByX CHUJ udp 1ab. «[IpaBuia
HAIPAaBJICHHBIX 110 OJHOH MPSMOH. CIIO’KEHHUSI CHIT»
PaBHOnelicTBYIOIIAsA CHIL. [ITaTus, peryar,

JIMHEWKa, JIBa
OJIMHAKOBBIX TPy3a, JIBa
0JI0Ka, HUTH
HepacTsDKUMas,
JINHEKa
W3MEpUTEIbHAS,
JTMHAMOMET

28 | Ypok ¢ HCHoJIb30BAHHEM ®ponTaTbHASL
pecypcoB «Touka pocray. Cuna nabopaTopHast pabora
TpeHus. TpeHue nokos. Ne 1 «M3yuenue

JIBYDKEHUS TeJa IpU
JIIEUCTBUM CUJIBI
TPEHUsDY: JEPEBIHHBIN
Opycok, HabOp TPY30B,
MEXaHHYECKast CKaMbsl,
JMHAMOMETP

29 | Ypok ¢ ucnob30BanneM [udp. JIa6. «Touka
pecypcoB «Touka pocray. pocTa» (MeT. pek. c.
Jlaboparopnas padota Ne7 56) JlepeBsiHHBIN
«3mepeHre CHITBI TpEeHUS Opycok, HabOp rPy30B,
CKOJIBYKCHUSD) MEXaHHYECKast CKaMbsl,

JTUHAMOMET]

30 | Tpenwue B IpUpOJIE M TEXHUKE

KparkoBpemennast
KOHTPOJIbHasA padora Ne2
«Cuna. PaBHogeicTByomas




cuiay. /IBuxxeHue u
B3aUMO/JIENICTBHE

Pa3znen 4. laBienne TBEpABIX
TeJl, J)KHIKOCTEeH M ra3oB.

23

31

JaBnenue. EnpuHUIBI 1aBaeHUS.

32

CrocoObl yMEHbIIICHUS U
YBEJIMYCHUS J1aBIICHUSI.
Jlaboparopnas pabota Ne§
«M3MepeHune naBieHus TBEPAOro
TeJa Ha OTIOPY»

33

JlaByieHue rasa.

34

YPpok ¢ ucnonb30BaHHEM
pecypcoB «Touka poctay.
[lepenaua naBneHus KUIKOCTIMU
u razamu. 3akoH [lackans.

®poHTanbHAA
naboparopHas pabora
«3axkoH Ilackais.
Onpenenenue
TABJICHUS KUIKOCTIDY
JlaTuuk naBieHwus,
IITaTUB, pabouas
€MKOCTb, TpYyOKa,
JINHEKA

35

JlaBiieHHE B AKUJKOCTSIX U ra3ax.
KparkoBpemenHnas
KOHTPOJIbHasA padora Ne3.
«/laBnenue. 3akoH Ilackamns»

36

Pacuer JaBJICHHUA ) KUJIKOCTH Ha
AHO U CTCHKHU COCYyJa.

37

Coo01marmmecst CoCy/Ibl.

38

Bec Boznyxa. AtmocdepHoe
JaBJICHUE.

39

N3mepenue armocdepHoro
nasienus. OnwiT Toppuuenu.

40

Bbapometp — anepous.
ATMocdepHoe 1aBIeHHe Ha
pa3JIMYHbIX BBICOTaX.

41

Pemenue 3anau «/laBieHue B
JKUIKOCTIX U razax»

42

N3smepenne naBieHus.
Manomerpsl. KpaTrkoBpemeHnHast
KOHTPOJIbHasA padora Ne 4 no
TeMe «JlaBieHue B KUAKOCTU U
rasey

43

[TopuiHeBOM KUIKOCTHBIN HACOC.
['uppasinyeckuii npecc.

44

JlelicTBue ®UJIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TEJO.

45

3akoH Apxumena.

46

YPpok ¢ ucnoab30BaHHEM
pecypcoB «Touka pocray.
Jlabopamopnas paboma No9
«M3MepeHne BhITAIKUBAKOIICH
CHJIBDY

Hudp. JIabd. «Touka
pocTa» (MeT. pek. c.
67) Junamomerp,
LITaTUB
YHUBEPCAJIbHBIM,




MEPHBIN HWJIHMHAP
(MeH3ypka), rpy3
UWIAHIPUYECKUN U3
cTaju, Ipy3
UWIAHAPUYECKUN U3
AJTFIOMHUHHEBOTIO CILJIaBa,
HUTh

47 | InaBanwue Tem. 1

48 | Pemenue 3a1a4 1no TemMam : 1
«ApxuMeioBa cuiiay, «Y CIOBHSI
[UIABAHUS TEJ».

49 | Ypok ¢ ncrnoib30BaHnEM 1 Ludp. JIab6. «Touka
pecypcoB «Touka pocray. pocta» (MeT. pek. C.
Jlabopamopuas paboma Ne 10 68) JlunamomeTp,
«M3yuyeHune ycaoBUi MIaBaHusI [ITATUB YHUBEP-
TeJla B JKUAKOCTI. CaJIbHBIN, MEPHBII

UWIHHIP (MEH3YpKa),
Ipy3 UWIAHIPUYECKUN
U3 CIIEIHATIBHOTO
IUIACTHKA, HUTh,
MOBapeHHast CoJb,
mago4Ka s
nepeMeIInBaHHsI

50 | ITnaBanwue cymoB. 1
BosnyxoruiaBanue.

51 | Pemenwe 3a1a4 o TeMam: 1
«Apxumenosa cui., «IlmaBanue
tem», «IinaBanue cyoB.

Bo3nyxoruiaBaHue.

52 | KourpoabHnas padora Ne5 na 1
Temy: «JlaBiieHre TBEpPABbIX TEI,

JKUIKOCTEN U ra3oBy

53 | «Ha 3emie, ox Bo10# U B HEOGE» 1
Pa3nen 5. PaGora u MOIHOCTD. 13
JHeprus.

54 | Mexanunueckas pabora. EquHuis! 1
paboTHI.

55 | Mouocts. EnuHUIIBI MOIITHOCTH. 1

56 | IIpocteie Mexanu3mel. Poryar. 1
PaBHOBeCHE CHJI Ha phIYare.

57 | MomeHT cubl. 1

58 | Ypoxk ¢ ucnoab3zoBannem 1 Ludp. JIab6. «Touka

pecypcoB «Touka pocray.
Pbruaru B TexHHKE, OBITY U

MIPUPOJIE.

Jlabopamopnas paboma Ne 11
«3ydeHue ycioBHs paBHOBECHS
pblyaray.

poctay (MeT. pek. C.
57) Peruar ¢
KPETUICHUSIMH TSI
rpy30B, HA0Op TPy30B
o 100 r, amHAMOMETp




59

baoku. «3o1moroe IIpaBUJIO»
MCXaHHUKH.

®OpoHTaNTBHAS
naboparopHas paboTa ¢
udp nabd. «M3ydenne
MIOJIBIKHBIX U
HEIOIBHYKHBIX
61moxoB» [loaBHKHBII
¥ HENOABIDKHBIN
0J10KH, HaOOp I'PY30B,
HUTh, THHAMOMETD,
IITAaTHB, JIMHENKA

60

Lentp Tsoxectu. Ycnosue
paBHOBecus Ten. JlaboparopHas
pabota Nel2 «Omnpenenenune
LEHTpA TSHKECTH IIOCKOU

| mu1acTUHB

61

YPpok ¢ ucnoab30BaHHEM
pecypcoB «Touka poctay.
Koadduruent nonesHoro
JNIEUCTBUS MEXaHU3MOB.

Jlabopamopnas paboma Nol3
«Onpenenenune KIIJ mpu
MOJIbeMe TeJia 110 HAKIIOHHOM
TJIOCKOCTHY

Hudp. JIabd. «Touka
pocTa» (MeT. pek. c.
57) Ulrarus,
MEXaHUYeCKasi CKaMbs,
OpYCOK C KPIOYKOM,
JHelKa, Habop
Ipy30B, JTUHAMOMET]

62

Pemrenne 3agay mmo teme «Pabora,
MomHocTh, KII/I mpocTeix
MEXAHU3MOBY.

63

Oueprus. Kunernueckas u
MIOTEHIIUATbHAs SHEPT U

64

[IpeBpareHue oTHOTO BHUIA

MEXaHUYECKON SHEPTUU B IPYTOM.

Pemenue 3agau mo teme «Pabora,
MOIIHOCTb, SHEPTHUSD)

65

Kontpoabsnas padora Ne6 no
teme «PaboTta, MOIITHOCTB,
SHEPTUS

66

PaboTa 1 MomHOCTE. DHEPTHS.
Pemenue 3anay u3 kypca Gu3nKu
7 xi1acca

67

Wrorosas koHTpoJsIbHAs paboTa
(mpoMeXyToYHasl aTTeCTaIus )

68

Oo6o06menne. Pu3nka u MHUp B
KOTOPOM MbI JKUBEM




Kaner,apHo-'rema'mueCKoe naaHnposaHue 8 Knacc.

Ne Kon-so | Oarta | Aara Hcnoan3oBanne
Tema Yyacos no no odopynoBaHus
n/n nnaHy | ¢akry nenrpa «Touka
pocra»
Paznen 1. TEIIJIOBBIE 23
ABJIEHUS
1 BBoaHbII HHCTPYKTaX 1O 1 ObopynoBanue:
oxpane Tpyzaa. TemioBoe JlaGopaTopHbIit
nBkeHue. Temmeparypa. TEPMOMETP, NATUUK
BuyTpeHHss sHeprusl. TEeMIIEpaTyphl
2 Croco0bl U3MEHEHUS 1 JdeMoHcTpanus
BHYTPEHHEHN YHEPTUU. «3menenune
BHYTPEHHEH
SHEPTUHU Teja Npu
TPEHUH U yIape»:
JATYUK
TEeMIIepaTyphl, JIBE
JIOCKH, JBE
CBUHIIOBBIC
IIJIACTUHKH,
MOJIOTOK
3 1 JdeMoHcTpanus
«ITormomenne
CBETOBOM SHEPTUN»:
JIBa JaT4nKa
Buasl Tenionepenauu.
TEMIIepaTyphl,
JIaMIIa, JIMCT Oelon
u yépHOH Oymaru,
CKOTY
4 KonnuecTBo TENIOTHI. 1
Ennune! konnyectsa
TETJIOTHI.
5 VY ienpHas TEMI0EMKOCTh 1
BEIIIECTBA.
6 PacueT konndecTBa TEIIOTHI, 1
HE00XOIMMOTO ISl HarpeBaHUs
TeJa WIH BBIJIEISIEMOTO UM TIPH
OXJIAXKJICHHH.
7 1 JaTuuk
TeMIIepaTyphl,
JlaGopatopnast pa6oraNel TEpMOMETD,
,, KaJIOpUMETP,
CpaBHEHME KOJIMYECTB <
MEPHBIN HUIHH]IP
TEIUIOTHI IIPU CMELIEHUU BObI
pa3Hoil TeMmeparypbr”’ (Mersypra),
nabopaTopHbIE
CTaKaHbI, ropsvas 1
XOJIOJTHASI BOAA
8 | Jlaboparopnas pabota No 2 1 Jatauk
«M3MepeHnne ynenpHon TEeMIIEpaTyphbl,
TEIJIOEMKOCTH TBEPAOTO TEJIa» TEPMOMETP,




KaJIOPUMETD,
ropsiyas ¥ X0JIoHas
BOJIa, MEPHBIN
UUTUHID, TPY3
UWIMHIPUYECKUN C
KPIOYKOM, HUTb,
AJICKTPOHHBIE BECHI

9 DHeprus ToIMBa. Y eabHast
TEIUIOTa CropaHus TBEPAOTO
Tena.

10 | 3akoH coxpaHEHHUs U
MPEBPAILICHUS SHEPTUHU B
MEXaHHYECKUX U TCILIOBBIX
MpoIeccax.

11 | Pemrenune 3agad no treMe
«TenaoBbie IBICHUY

12 | KonTponwHas padora Nel
"TermioBble SIBICHUA

13 | ArperaTtHble COCTOSIHUSA
BemecTBa. [InapiaeHue u
OTBEpIECBAHUE.

14 DpoHTANBHASA

JabopaTopHasi
padora Ne 1.
«Ornpenenenue
YAEIbHOU TEIUIOTHI
IUIABJICHUS JIbJa)»:
JIaTINK
TeMIrepaTyphbl,
KAJIOPUMETP, COCY
I'paduk mnasieHus u C TAIOLIUM JIbJOM,
OTBEPIECBAHUSA COCY/[l C BOJOH,
KPUCTAJUTMYECKUX TeJl. AJIEKTPOHHBIEC BECHI.
OpoHTAIbHAS
VnenbHas TemioTa miaBICHUS. nabopatopHas
pabota Ne 2.
«O6pa3zoBanue
KPUCTAJLJIOBY:
MHUKPOCKOTI,
npoOupka ¢
HACBIICHHBIM
pacTBOpOM
JIBYXPOMOBOKHCJIOTO
aAMMOHHS,

15 | Pemrenne 3agau."IlnaBnenue
TeJl U KpucTaum3amnus"

16 | Ucnapenue. HachleHHbIN U JdeMoHcTpanus
HEHACBIIICHHBIN Tap. «Hcnapenue
Konnencanus. [lornonienue CIUPTa»: JaT4YUK
SHEPIruu MpU UCTAPEHUU TEeMIIepaTyphl,

YKUJIKOCTH U BBIJEIIECHUE €€ MPU
KOHJICHCAIIUM Tapa.

poOupKa, TUCTOUKH




OyMaru, pe3uHKH,
pa3HbIC CIIHPTHI

17

Kunenue. Y nenpHas Temnora
napooOpa3zoBaHus U
KOH/JICHCAIIUH.

JdeMoHcTpanus
«3ydyeHnne
npouecca KUIeHUs
BOJBD»: IaTYUK
TEeMIIepaTyphl,
HITATUB
YHUBEPCAIbHBIM,
KoJ10a CTEKJISTHHAs,
CIUPTOBKa,
HOBAPEHHAsI COJIb

18

Bnaxxnocts Bo3zyxa. CriocoOsl
OTIpe/ICTICHUS BIAKHOCTH
Bo3ayxa. Jlaboparopnas pabora
Ne3 "U3mepeHue BIaXHOCTH
BO3ayXa".

JaTuuk
TEeMIIepaTyphl,
TEPMOMETDP, MapJIs,
COCY/]l C BOJIOM

19

Pemenue 3anay (Ha pacuet
KOJINYECTBA TEIJIOTHI IPU
U3MCHEHUH

arperaTHOTrO COCTOSTHHSI
BEILIECTBA).

20

PaGora raza u nmapa npu
pacmupenu. /IBurarens
BHYTPEHHETO CTOPAHUSI.

21

[TapoBas Typ6una. KI1J]
TEIJIOBOTO JABUTATEIS. .
TernynoBbIe NBUTATEIIH.

22

TemnnoBbie MaIUHEL.
N3MmeHeHue arperaTHbix
COCTOSTHUH BCIICCTBA.

23

KonTponbuas padota No2
"M3MmeHeHue arperaTHbIX
COCTOSHHUH BelecTna. ".

Pazgea 2.
QJIEKTPUUYECKHUE
SIBJIEHUSA

27

24

DnekTpu3arys Tel npu
CONPUKOCHOBEHMH. /[Ba poia
3apsi0B. BzaumopeiicTeue
3apSOKCHHBIX TeJl. DJIEKTPOCKOIT

25

DneKTpruYecKoe moJie.
[IpoBOoaHUKM,
MOJIYTIPOBOJIHUKH U
HEMPOBOAHHUKH JIEKTPHUUECTBA.




26

JleTMMOCTbh 3IEKTPUIECKOTO
3apsana. DnektpoH. CtpoeHue
aroma.

27 | OObsicHEHHE ANEKTPUIECKUX
SIBJICHU.

28 | DNEeKTpUYECKUI TOK.

HcTouHMKH 37€KTPUYECKOTO
TOKa.

KonTtponsHas padora Ne3
(xpaTkoBpeM.) "DaeKTpu3arusl
ten. CTpoeHue aroma'.

29 | DnexTpuueckas Lemnb U €€
COCTaBHBIE YaCTH.

DNEeKTPUYECKHI TOK B
MeTajljIax.

30 | JelcTBHA 3IIEKTPUYECKOTO
Toka. Hanpasiienue
AJIEKTPUYECKOTO TOKA.

31 | Cunbl Toka. EquHUIBI CHIEL JlaT4uK TOKa,
Toka. AMnepmerp. M3mepenue aMIepMeTp
CHUJIBI TOKA. JBYXIIpEAEIIbHBIH,

MCTOYHHK TTUTAHUS,
Jlaboparopnas padota Ned KOMILJIEKT
"COopKa 3IEKTPHUECKOH IETIH. MIPOBO/IOB,
H3mepenne cuibl Toka B €€ PE3UCTOPHI, KITFOY
pa3JIMYHBIX yyacTKax'.

32 | DnekTpudecKoe HanpsHKeHHeE. Jatunk
Enunune!l HanpsbxkeHus. HaAIpPSDKEHUs,
Bosbrmerp. U3mepenue BOJITMETP
Hanpspkenus. JlabopaTopHas JBYXIIpEAEIIbHBIH,
pabota Ne5 "U3zmepenue WUCTOYHUK TTUTAHMSI,
HaIpsHKEHUsS Ha Pa3IuyHbIX KOMILJIEKT
ydacTKax 3JIEKTPUUECKON IIPOBOJIOB,
uenu'. pPE3UCTOPBI, KITIOY

33 JdemMoHcTpanus

«HccnenoBanue
3aBUCHUMOCTD CHJIBI TOKA OT 3ABHCHMOCTH CIUILT
TOKa B IIPOBOJJHUKE
HaIpsDKEHUs. DJIEKTPUUECKOe .
CONPOTHUBIICHNE TPOBOIHUKOB. OT HATPAACHILD.
JATYMK TOKA, TaTUYUK
Enununer conpoTuBieHus.
HAIPSDKEHUS,
pe3ucTop, peocTar,
WMCTOYHHK TTUTAHUS,
KOMILJIEKT
IIPOBOJIOB, KJIFOY
34 | 3akon Oma J1j1sl yyacTka Ienu.
35 | Pacuer conpoTuBIIeHNs

IIPOBOJIHUKA. Y IEJILHOE
COIIPOTHUBJICHUE.




36

[Tpumeps! Ha pacueT
COMPOTHUBIICHHUS TPOBOIHHUKA
CHJIBI TOKA Y HAIPSIKEHUSL.

37 aT4YUK TOKa
Peocratsl. JTaboparopHas A ’
" peocTar, UCTOYHUK
pabota Ne6 "PerynupoBanue
" MUTaHUs, KOMIUIEKT
CWJIBI TOKa peoctatoM".
MIPOBOJIOB, KJIFOY
38 JlaT4uK TOKa,
JATYUK
HAIPSDKEHUS,
amrepMmeT
Jlaboparopuas padota No7 pMETP
" JBYXIIPEACIbHBIMN,
H3mepenue conpoTuBiIeHus
BOJIBTMETD
MIPOBOJIHUKA C TIOMOIIIBIO o
" JBYXIIPEACIbHBIMN,
amIepMeTpa 1 BoJpT™MeTpa'.
PE3UCTOPHI,
VMCTOYHMK ITUTaHUS,
KOMILJIEKT
IIPOBOJIOB, KJIFOY
39 JlaT4uK TOKa,
JATYUK
HaAIpPSDKEHUs,
[TocnenoBarensHOE
aMIepMeTp
COMPOTHUBIICHNE TTPOBOTHUKOB .
JBYXIPEACIbHBIMN,
Jlaboparopnas padota Ne 8.
BOJIBTMET]
«3yuenue .
JBYXIPEACIbHBIMN,
MOCJIeI0BATEILHOTO
PE3UCTOPHI,
COEIMHEHUS IIPOBOJHUKOB.
MCTOYHHK TTUTAHUS,
KOMILJIEKT
MIPOBOJIOB, KJIIOY
40 JlaT4uK TOKa,
JATYUK
HAIPSDKEHUS,
[TapannensHO€ CONPOTUBIEHUE aMIepMeTp
MpoBOIHUKOB. JIaboparopHas JBYXIIPEACIbHBIMN,
pabota No9 . «3yuenue BOJILTMETP
MapajuieIbHOTO COCIUHEHHUS JBYXIIPEACIbHBIH,
MIPOBOIHUKOBY PE3UCTOPHI,
WMCTOYHMK ITUTaHUS,
KOMILJICKT
IIPOBOJIOB, KJIFOY
41 | Pemenue 3a1a4.(1mo Teme
:"CoeauHeHne NpoOBOJIHUKOB"
it p it >
"3akon OMa 151 ygacTka
nenu").
42 | KonrpoasHas padora Ned
"DNEeKTPUIECKUH TOK.
CoenuHeHre MpoBOTHUKOB'".
43 | PaboTa 1 MOIIIHOCTH

QJICKTPHUUYCCKOI'O TOKA.




44 JlaT4uK TOKa,
aTYNK
Enunuiibr paboTsl A
HaAIpPSDKEHUs,
AIEKTPUYECKOTO TOKA,
aMIepMeTp
MIPUMEHSEMbIC Ha MTPAKTUKE. .
JBYXIIpEAEIIbHBIH,
BOJIbTMET
Jlaboparopuas pabota Ne 10 P
" JBYXIIpEAEIbHBIH,
H3mepeHue MOIHOCTH U
. JIAMITOYKa,
paboThI TOKA B AIEKTPUIECKOM
" WMCTOYHHK TTUTAHUS,
namre".
KOMILJIEKT
MIPOBOJIOB, KJIFOY
45 | HarpeBaHue MpOBOJIHUKOB
3NEKTPUUYECKUM TOKOM. 3aKOH
JIxxoynsa-Jlenna.
46 | Kongencarop.
47 | Jlamna HakaJMBaHUs.
DNeKTpuYecKue
HarpeBaTeIbHbIC TPUOOPHI.
Kopotkoe 3ambikanue,
PEAOXPAHUTEIIH.
48 | DieKTpuYecKue SIBICHUS
49 | DIeKTpUYECTBO COLIENIIEE C
Hebec
50 | KonrponbHas padoTa Ne5
"DNEeKTpUYECKUE SIBICHUSD)
Paznea 3.
JIEKTPOMAT'HUTHBIE
ABJIEHUS
51 JdemMoHcTpanus
«M3mepenune nomns
MaruuTHO€e nosie. MarHuTHOE
MOCTOSIHHOTO
T0JI€ MPSIMOTO TOKA.
MarHuTa
MarHuTHbI€ JIMHUH. .
MOCTOSIHHBIA MarHuT
II0JIOCOBOM
52 | MarHuTtHoOe 1oJie KaTyIIKH ¢
TOKOM. DJIEKTPOMArHuThl U UX
MIPUMEHEHUE.
Jlaboparopuas padota Nel 1
"COopka 31neKTpoMarHuTa u
WCIIBITAaHUE €0 JehcTBUs".
53 | [locTosiHHBIE MAarHUTHI. JlaT4uK MarHuTHOIO

MarauTHOE I0JIe TOCTOSHHBIX
MarHuToB. MarauTHoe 1nose

3emiu. JlabopaTtopHas pabora
Ne 12 «3yueHre MaraHuTHOTO
T10JISI TOCTOSTHHBIX MAarHUTOBY

110151, TTOCTOSTHHBIN
MAarHuT II0JIOCOBOM,
JIMHEHNKa
U3MEpUTENbHAS




54

JlelicTBME MarHMUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM.
DJIEKTPUYECKUI ABUTATEIb.

Jlaboparopnas pabota Nel3
"N3y4eHune 3IeKTPUIECKOro
JIBUTATEIS] TIOCTOSTHHOTO TOKA
(HA MOJIEIH)

55 | DneKTpOMarHuTHbIE SIBJICHUS.
KpatkoBpemennas
KOHTpoJbHast pabota Ne6 mo
TeMe «DIIeKTPOMAarHUTHbIE
SIBIICHUSD
56 | DnexTpoMarHUTHbBIC SIBICHUS
Paznen 4. CBETOBBIE
ABJEHUSA
57 | UcTtouHuku cBera. Ocserutens ¢
PacnipocTpanenue cBera. UCTOYHHUKOM CBETa
Jlaboparopnas pabota Ne 14. Ha 3,5 B, ucrounuk
«Habnronenue MUTAHUS, KOMIUIEKT
MPSIMOJIMHEHHOTO MIPOBOJIOB, IIIeNIeBast
pacmIpoCTpaHEHUS CBETa» nuagparma
Bunumoe nBmkeHne CBETUIIL.
58 Ocserutens ¢
HUCTOYHHKOM CBETa
Ha 3,5 B, ncrounux
OTtpaxkeHnue cBeTa. 3aKOH MUTAHUS, KOMIUIEKT
OTpPaXEHUS CBETA. MIPOBO/IOB, IIIeJIeBas
Jlabopamopnas paboma 15 « nuadparma,
«3ydenue siBICHUS MOJTY LIVJIUH]ID,
OTPaXXEHUS CBETA» MJIAHIIET Ha
IIJIOTHOM JIUCTE C
KPYTOBBIM
TPAHCIOPTHPOM
59 | ITnockoe 3epkaio.
60 Ocserutens ¢
UCTOYHHKOM CBETa
Ha 3,5 B, ncrounux
[Ipenomnenue cBera. 3akoH MUTAHUS, KOMIUIEKT
MIPEIOMIICHUS CBETA. MIPOBOJIOB, IIENIeBast
Jlabopamopnas paboma 16 « . nuadparma,
«U3yueHue siBieHUs HOJTYUMIHHID,
MIPEJIOMJICHUS CBETA MJIAHIIET Ha
IJIOTHOM JIUCTE C
KPYTOBBIM
TPAHCTIOPTHPOM
61 | JIunzel. OnTuueckas cuia

JIMH3.




62 OcBeTHTENb C
HCTOYHHKOM CBETA
Ha 3,5 B, ncrounux
MMUTAaHUSA, KOMIUICKT
MIPOBO/IOB, III€JIeBAs
nuadparma, SKpaH
CTaJIbHOM,
N3o0paxeHus: naBaeMble
N HaIpaBJigronias ¢
nuH30i1. JlaboparopHas pabota .
" U3MEPUTEITLHON
Nel7 "U3yuyenne nzo0pakeHHsI .
o IIKaJIOMN,
JTaBaeMOro JIMH30H".
cobuparoiue
JIMH3HI,
pacceuBaroias
JINH3Aa, A
«Monenb
npeaMeTa B
peurepe
63 | I';ma3 kak onTuyeckas cucreMa.
OnTuyeckue mpuoOpHI.
64 | CBeTOBbIE ABIECHUSA
65 | Konrponbnas padora Ne 7.
«CBeTOBBIE SIBIICHUS
Paznen 5. HIOBTOPEHUME
66 | Iloaroroska K UTOrOBOI
KOHTPOJIbHOH paboTre. dusnka
1 MUP, B KOTOPOM MBI JKUBEM
67 | IToroast KOHTpPOJIbHAS padboTa.
68 | O000IIeHE U aHATIN3

WTOrOBOM KOHTPOJIBHOM
pabotsl. «Kakas ctpanHas
TUIAHETA...)»




Kaner,apHo-'rema'mueCKoe naaHUposaHue 9 Knacc.

n/n

Tema

Koa-
BO
4acoB

JlaTa
no
IJIAHY

Jlara
no

¢akry

HUcnoabn3oBanue
000py10BaHUS IIEHTPA
«Touka pocra»

Pa3gen 1. 3akoHbI
NBWIKEHUS U
B3aUMOJEHCTBUS TeJI.

34

BBonHBIN HHCTPYKTaX
no Th. MarepuanbHas
touka. Cucrema
OTCUeTa.

Ilepemenienue.

Onpenenenue
KOOPIMHATHI
JIBIDKYIIETOCS TelIa.

[Ipsamonuneiinoe
PaBHOMEPHOE JIBHXKEHHUE
[lepememienue npu
MIPSAMOJIMHEHOM
PaBHOMEpPHOM
JIBUKEHUH.

I'paduku 3aBuCHMOCTH
KMHEMaTUYEeCKUX
BEJIMYHH OT BPEMEHU
IIPU IPSIMOJIMHENHOM
PaBHOMEPHOM
JIBUKEHUU

CpenHsisi CKOpoCTh

~N

Pemenue 3agau

[y

[IpssmonuneHoe
PaBHOYCKOPEHHOE
JIBH)KEHUE. Y CKOPEHHUE.

CkopocTb
MPSIMOJIUHEITHOTO
PaBHOYCKOPEHHOTO
newkenus I 'paduk
CKOPOCTH.




10

Ilepememenue npu
MIPSMOJIMHEHOM
PaBHOYCKOPEHHOM
JIBHYKECHHUH.

11

[lepemenienue Tena npu
MPSAMOJIMHEHTHOM
JBYKEHUU 0€e3
HAYaJIbHOM CKOPOCTH.

12

Jlaboparopuas pabora
Ne 1 "HccnenoBanue
PaBHOYCKOPEHHOTO
NIBIDKEHU 0€3
HAYaJIbHOW CKOPOCTH.

Oobopynosanue: [lltatus
J1a00paTOPHBIH,
MEXaHWYECKast CKaMbsl,
OpyCOK JIepeBSIHHBIH,
AJIEKTPOHHBIN CEKYHIOMEP
C TaTYUKaAMH,
MarHUTOYIIPABJISIEMbIC
TePKOHOBBIC TATYHKH
CeKyH0Mepa

13

I'paduku 3aBuCHMOCTH
KHHEMAaTHICCKUX
BEJIMYHH OT BPEMEHHU
IPU TPSMOJTUHEHHOM
PaBHOYCKOPEHHOM
JIBUKCHHUH

14

Pemenue 3anau «
PaBHOyCKOpeHHOE
JIBHKCHUEY

15

Pewenue 3amay mo reme
«OCHOBBI KHHEMATHUKI)

16

KontponbHas pabota
Nel o Teme
«[IpssmonuHeliHOE
PaBHOYCKOPEHHOE
JIBHKEHHUE)»

17

OTHOCHUTEIILHOCTD
JABYOKCHUA.

18

HNnepunansHbie
CHCTEMBI OTCUETA.
[TepBolii 3ak0H
HeroTona.

19

Bropotii 3akon HeroTOHA.

20

Tperuii 3akoH HproToHa.

[EEY

21

CBo0OHOE IajieHne
Ten.

22

JIBH)KEHME Tena,
OpOIICHHOTO
BEPTUKAJILHO BBEPX.
HesecomocTs.




23

JlaGopaTtopHnas pabota
Ne 2 "Usmepenue
YCKOpPEHHS CBOOOTHOTO
najgeHus"

24

3aKkoH BCCMHPHOI'O
TATOTCHU.

25

YckopeHue cBOOOIHOTO
nmajieHus Ha 3emMiie u
Jpyrux HeOECHBIX Tell.

26

[IpssMonuHenHoe
KPHUBOJIMHEWHOE
IBUXKEeHME. J[BIKeHNE
Tena 10 OKPYKHOCTH €
IIOCTOSIHHOM 110 MOAYJIIO
CKOPOCTBIO.

27

Pemenue 3agay.

28

HckyccTBeHHBIE
CIOYTHHUKHU 3eMJIU

29

Nmnynbe Tena. 3akoH
COXPAaHCHUA UMITYJIbCA.

30

PeakTuBHOE ABUKEHHUE.
PakeTtnl.

31

Pemenue 3agau

32

BriBos 3akoHa
COXpaHEHUS
MEXaHUYECKOW SHEPTHH.

33

Pemenue 3anay no teme
"3aKOHBI COXpaHEHUs B
MexaHuke "

34

KonTponbHas pabota Ne
2 1o Teme "3aKOHBI
COXpaHEHHUs B MEXaHUKE

Paznen 2.
MexaHnunueckue
K0JIe0aHHus M BOJIHBI.
3ByK.

15

35

KonebarensHoE
nBxenue. CBOOOIHBIE
KOJIeOaHUsL.

36

Benuuunsl,
XapaKTEPHU3YIOIINE
KoJsicOaTeIbHOe
JIBHKCHHE.

JdeMoHcTpamun
«Konebanus HUTSHOTO
MasiTHUKA U CBOOO/IHbIE
KoJieOaHus Tpy3a Ha
npyxxue»:QOoopyaoBanue:
AaTYUK YCKOPCHUA, IITATHB
C KperexoMm, Habop rpy30B,
HUTb, HA0OP MPYKUH

37

l'apmonunueckue
KoJIeOaHus




38 1 «M3yuenue koaebanuit
HHUTSHOTO MasTHHKA:
OobopynoBanmue:
KOMITBIOTED, JaTIHK
YCKOPEHHUSI, TPY3 C
KPIOYKOM, JIETKas U
Jlaboparopnas pabota HEpacTsKUMasi HUTb,
No 3 "« UccnenoBanue pyierka M3ydenue
3aBHCUMOCTH [IEPHOJIA U KoJleOaHwmii Tpy3a Ha
4aCTOTHI CBOOOTHBIX NPYXKHHE»:
KoJieOaHUil MasiTHUKA OT OdbopynoBanmue:
JUTMHBI €10 HUTH. KOMITBIOTED, JaTYHK
YCKOPEHHUSI, IITATUB C
KPEMEKOM, HabOp TPYKUH
pa3Hoii )KECTKOCTH, HAOOP
rpy3oB 1o 100 r.
39 | Pemenue 3anau 1
40 | 3aryxaromue 1
KoJIeOaHusI.
Brinyxennsie
KoJIeOaHusl.
41 | Pesonanc. 1
42 | Pacnpocrpanenue 1
KoJieOaHuii B cpejie.
Bonnel.
43 | Nnuna Boasbl. CKOPOCTH
pacnpocTpaHeHus
BOJIHBL.
44 | IcTOYHMKH 3BYKA. 1
3BYKOBBIE KOJICOAHUSI.
45 | Bricora, TeMOp 1 1
I'POMKOCTB 3BYKA.
46 | PacipocTpaHeHue 3ByKa. 1
3BYKOBBIE BOJIHBI.
47 | Orpaxenue 3ByKa. IXo0. 1
3BYKOBOMW PE30HAHC
48 | Pemenue 3a1au 1
49 | Koutponsnas padora Ne 1
3 no Teme
"MexaHu4eckue
KOJIeOaHUs U BOJIHBI.
3ByK"
Pa3znean 3. 25
JIEKTPOMATHUTHOE
noJie
50 1
MarsauTHO€ MnoJIe.
51 | HanpaBnenue Toka u 1 JleMoHCTp AU

HaIIpaBJICHUC JIMHUH ero
MAar"amMTHOI'O I10JIA.

«I/ISMepeHI/IC MarouTHOI'O

I10JIs1 BOKPYT' IPOBOJIHUKA C




TokoM»: Q0opynoBaHue:
JaTYNK MarHUTHOTO OIS,
JIBA IITATUBA, KOMILJICKT
MIPOBOJIOB, UCTOYHUK TOKa,
KITIOY

52

OobnapyxeHue
MarHUTHOTO TIOJIS 110 €0
NEUCTBHUIO HA
3JIEKTPUYECKUI TOK.
[TpaBuio JIeBOH PYKH.

53

WNHIyK1IMsE MAarHUTHOTO
noJis1. MarHuTHRIN
IIOTOK.

54

Pemenue 3agau

55

MarHuTHBIH ITOTOK

[EEY

56

SIBiieHune
3JIEKTPOMArHUTHOM

WHAYKIIHH

57

Jlaboparopuas pabora
Ne4"V3yuenue siBIeHUS
3JIEKTPOMATrHUTHOMN

UHIYKIMH'.

58

Hamnpasnenue
MHAYKIIMOHHOTO TOKA.
IIpaBuiio JleHna.

59

SIBienue
CaMOWHIYKIMH.

60

HonyquI/Ie H 1epeaavda
INEPEMECHHOI'O
QJICKTPHUYICCKOI'O TOKA.

61

Tpancdopmarop.

62

BHGKTpOMaFHI/ITHOG
I10JIC.

63

DNeKTpOMarHuTHBIC
BOJIHBI

64

KonebarenbHblil KOHTYD.
[Tony4yenue
AJIEKTPOMATrHUTHBIX
Kose0aHui.

65

[TpuHIMITBI panOCBA3U
U TEJIEBUICHHUS.

66

DneKkTpoMarHuTHas
PUPOJA CBETA.

67

[Tpenomienue cera.
duznyeckuii cMbICI
MOKa3aTens
HPETIOMIICHUSL.

68

Hucnepcus ceera. [Bera
TeJl.




69

CnekTpockon u
criekrporpad

70

THnbI ONTHYECKUX
CIIEKTPOB

71

Ilormomenune n
UCITyCKaHHE CBETa
aTOMaMH.
IIpoucxoxnenue
JIMHENYaThIX CIIEKTPOB.

72

Jlaboparopuas pabora
Ne 5 "HaGmronenue
CIUTIOIIHOTO U
JMHEWYATHIX CIIEKTPOB
HCITyCKaHus'".

73

Pemenue 3agau

74

KonTtpomnsHas pabora Ne
4 o Teme
«DJIEKTPOMarHuTHOE
oJIe»

Pazpnen 4.Ctpoenue
aToMa M aTOMHOI0
sapa. Ucnoab3oBanue
YHEPrUH ATOMHBIX

siep.

19

75

PangnoakTUBHOCTE.

76

Mopenu aromoB. OTbIT
Pesepdopra.

77

PanmoaktuBHBIE
MPEBPALLIECHUS AaTOMHBIX

saep.

78

BKCHepI/IMeHTaJ'ILHBIe
MCTOABI UCCIICIOBAHUA
YacCTHII.

79

JlaGopartopHnas pabora
Ne 6 "U3mepenue
€CTECTBEHHOT'O
paauanuoHHOro (hoHa
JIO3UMETPOM ",

80

OTkpbITHE IPOTOHA U
HEUTpOHA.

81

CocraB aTOMHOTO sifpa.
S nepHbIe CUIIBI.

82

OHeprus cBs3u. [edekr
Macc.

83

Pemenue 3agau




84

Jlenenue siiep ypasa.
Ilennas peakuus.

85

JlaGopaTopHnas pabota
No 7 "Uzyuyenue neneHus
sJIpa aToMa ypaHa 1o
dhoTtorpaduu TpeKoB".

86

S nepHslii peakTop.
[IpeobpazoBanue
BHYTPEHHEHN YHEPTUU
aTOMHBIX Si7iep B
AIIEKTPHUYECKYIO
SHEPTHIO.

87

ATomHas OHCPI'CTHKA.

88

buonornueckoe
JEUCTBUE PaJUaALlH.
3aKOH pPaIuOAKTUBHOTO
pacnaja.

89

3aKOH paIuOAKTUBHOTO
pacraga

90

Jlaboparopuas pabora
Neo 8 "Ouenka nepuojaa
noJrypacraza
HAXOJSAIINXCS B BO3yXE
MPOAYKTOB pacraja rasa
panona. ".JJaboparopHas
pabora Ne 9 "M3yuenue
TPEKOB 3apsDKEHHBIX
YACTHI[ IO TOTOBBIM
dororpadusim .

91

TepmosinepHas peaxiiusi.

92

Pemenue 3agau

93

KonTtpomnsHas pabora Ne
5 mo Teme «PuznKa
aToMa M aTOMHOTO siJIpa.
Hcmonn30BaHne SHETUH
ATOMHBIX SIICP»

Pazpnen 5. Ctpoenne u
aBoJIIOLNsA BeesieHHo

94

Cocras, cTpoeHUE U
MIPOMCX 0K ICHHE
COJIHEYHOU CUCTEMBI.

95

Bonpiue miaHeTsl
COJTHEYHOU CUCTEMBI.

96

Mausie tenra ConmHeuHOH
CUCTCMBI.

97

CrpoeHue, u3yueHue u
sposrrornsa CotHIa u
3BE3I.




98 | Crpoenue u 3BOIIONHS 1
BceseHHON.
Paznen 6. IloBropenne 4

99 | Mrorosoe noBTOpEHHE. 1

100 | Urorosast KOHTpOJILHAS 1
pabora.

101 | Ananus omuGok 1
KOHTPOJILHON pabOTHI.

102 | IToBropenue u 1
000011EHNE

CHHCOK JIUTEPATYPHI ¢ YVKA3ZAHUEM NEePeYHS VICOHO-METOIUIECKOr0

o0ecreyeHs, CPEJACTB 00VUCHHUS U DJIEKTPOHHBLIX 00Pa30BaATEILHBIX

10.

11.

12.

13.

14.

15.

C€CYPCOB.

MapoH A.E., MapoH E.A. ®usuka. 7 knacc. Anaaktudeckme matepuansl. M.: Apoda,
20109.

MepbiwKKH A.B. dnsnka. 7 knacc. YuebHUK ans obuieobpasoBaTeibHbIX
yupexgeHui. M.: Opoda, 2018.

®dunoHosmu H.B. dusmka. 7 knacc. MeTtogmyeckoe nocobue K yuebHunky A.B.
MepbliwKkuHa. M.: Opoda, 2018.

XaHHaHoBa T.A., XaHHaHoB H.K. ®usuka. 7 knacc. Pabouyas Tetpagb. M.: lpoda, 2019.
XaHHaHoBa T.A., XaHHaHoB H.K. ®u3unka. 7 knacc. Tectbl. M.: Apoda, 2019

MepbiwkuH A.B. dnsnka. 8 knacc. YuebHUK ana obuieobpasoBaTe/ibHbIX
opraHusauuii. M.: ipoda, 2019.

2. ®unoHosmy H.B. dmsmka. 8 knacc. Metogmueckoe nocobue K yuebHuky A.B.
MepbliwKkuHa. M.: Opoda, 2018.
3. XaHHaHoBa T.A. ®usmka. 8 knacc. Pabouan tetpagb. M.: poda, 2014.

4. MapoH A.E., MapoH E.A., Mo3soickmin C.B. Pnsmka. 8 knacc. C6OpHMK BONPOCOB U
3agay. M.: ipoda, 2019.

5. XaHHaHoB H.K., XaHHaHoBa T.A. C60pHMK TECTOBbIX 3a4aHMN No ¢u3mKe. 8 Knacc.
M.: BAKO, 2019.

®dwusuka. 9 ki1.: yueb. aiis obmeoopazosar. yupexaenuit. / A.B. [1€permkun, E.M.
I'ytauk M.: [Ipoda, 2017.

®dwusuka. 9 kiacc: noypounsle miansl o yueOnuky A.B. [Iépeinkuna, E.M. I'yrHHK
/ aBT.-cocT. C.B. boOpoBa. — Bonrorpaza: Yuutens, 2017. — 175 c.

Owuzuka: 3agaynuk: 9 — 11 ki.: Yuel. mocobue ans obuieodpazopar. yueo.
3aBenenuit. — M.: [Ipocda, 1996. — 368 c.: ui. — (3anaunuku «podsn»).

®dwusuka. Tectol. 7 — 9 xinaccel. Kabapauu O.D., Opnos B.A. Y4eoH. -

MeToJ Tocobme. — 4-¢ u3., crepeorurt. — M.: JIpoda, 2000. — 96 c.: ui.
du3ndecKuil SKCIIEPUMEHT B CpeHe mikoie: Mexanuka. MolekyisipHas (hu3uka.
Onexrpoaunamuka / [llaxmaes H.M., [lluno B.®. — M.: [Ipocsemenue, 1989. — 255
c.: ui. — (b-xa yuurens ¢puzuxn).




16. JlozoBenko C.B., Tpymuna T.A Peanusanus o6pa3oBarenbHbIX IPOrpamMMm 110
¢bu3uKe ¢ UCIOIB30BAHUEM 000PYAOBAHUS LIIETCKOI0 TEXHOIIapKa
«xonpHbIii KBanTOpHiom» Mocksa, 2021

NHmepHem-pecypcei:

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

2.BnaeoonsbITbl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

3.EamHan Konnekuma umdposbix o6pasoBaTesibHbIX pPecypcoB. — Pexum pgocTyna:
http://school-collection.edu.ru

4.MHTepecHble maTepuanbl K Yypokam GM3MKKU NO TEMAM; TECTbI MO TEMAM; HarfA4Hble
nocobus K ypokam. — Pexkum goctyna: http://class-fizika.narod.ru

5. Ludposble obpasoBaTenibHble pecypcbl. — Pexxum goctyna: http://www.openclass.ru

6. DNEeKTPOHHbIe y4ebHMKKN No Pusnke. — Pexkmm goctyna: http://www.fizika.ru
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