PABOYAS ITPOT'PAMMA 11O JUCHHUITJIMHE
«DODUBUKA»
€ HCNOJIL30BAHHEM 000PY/I0BAHUS IIEHTPA €CTECTBEHHO — HAYYHOM

HanpasJieHHocTH «Touka pocrtay

JUIA 7-9 KJIACCOB

TOUKA \\'pocm



HHOACHUTEJIBHAA 3AIINCKA.

PabGouass mporpamMmma €CTECTBEHHOHAYYHOW HANMPABICHHOCTH IO (U3UKE C
KCIIOJIb30BaHUEM 000pyAoBaHus eHTpa «Touku poctay aist 7-9 Ki1accoB OCHOBHOM IIKOJIBI
COCTaBJICHA U pa3paboTaHa B COOTBETCTBUH C:

o @ecnepanbubiM 3akoHOM 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanun B Poccuiickoii ®eneparuu» (¢ U3M. W JOM., BCTYIl. B CHIY C
01.09.2020);

e TpeboBaHuAMU DenepaibHOTO TOCYAAPCTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOTO 00mero oopasoBanus (yTB. MpuKka3zoM MuHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacnoproMm HarmoHaJIbLHOTO MpoekTa «O0pa3zoBanue» (yTB. mpe3uauymom CoBera
npu IIpesnaenre PO no crparernyeckomMy pasBUTHIO U HAITMOHAJIBHBIM IIPOEKTAM,
npoTokoJ ot 24.12.2018 Ne 16);

e [TocynmapctBennoii  mporpammoit  Poccuiickoit ~ ®@epepanun  «Pa3Burue
ob6pazoBanus» (yrB. [loctanoBnenuem IlpaBurensctBa PO oT 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO6 yTBEpXAEHWU TOCYAAPCTBEHHOW MPOTPaMMBI
Poccniickoit deneparuu «Pa3puTtie 00pa3oBaHUMY;

® ABTOPCKOW MPOrpaMMON OCHOBHOTO 00miero oOpazoBaHus no ¢usuke it 7-9
knaccoB (A. B. IIépeimkun, H.B. ®unonosuu, E.M.I'yrauk, M., «Ipoda», 2015
r.);

e yueOHBIM IIJJAHOM U OCHOBHOM 0Opa3zoBarenbHOU nporpammsl OO0
MBOYVY «Huckacunckas COLL»;

e MeToAUYECKUMU PEKOMEHJALUSIMU [0 CO3JaHUI0 U (QYHKIMOHHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3alUSX, PACIIOIOKEHHBIX B CEIbCKOW MECTHOCTH U
MaJlbIX TOpoJax, IEHTPOB 00pa30BaHNUsl €CTECTBEHHOHAYYHOM U TEXHOJIOTMYECKON
HanpaBiieHHocTel  («Touka  pocrtay) (VTBepKIEeHBl  pacropsHKEHHEM
MunucrtepctBa npocsenieHus: Poccuiickoit @eneparuu ot 12 ssuBapst 2021 . Ne P-
6).

Pabouas mporpamma peanmmsyercs B yueOnukax A. B. Ileppimkuna «®Pusuka 7 Kimaccey,
«Dusuka 8 ximaccy, «dusnka 9 kimace» cucremsl «Beprukansy [lepeimkun A. B., yaeOHHK

TSt 001eoOpazoBaTeNbHBIX yueOHbIX 3aBenenuii. M. : JIpoda, 2020

[Iporpamma ompenenser coAepKaHME€ W CTPYKTYypy y4deOHOro  Marepuana,
MOCJIEIOBATENILHOCTh €T0 HM3Y4YeHHs, MyTH (HOPMHUPOBAHHUS CHUCTEMbl 3HAHWUN, YMEHUH U
CHOCO0O0B JIEATEIILHOCTH, PA3BUTHS, BOCIIUTAHUS U COLUATMU3AINH YIalTUXCS.

Coznmanme unentpa «Touka poctay mpennoiaraeT pa3BUTHE O00pa3oBaTeIbHOU
uHMpacTpyKTYpsl  00IIe00pa3oBaTeIbHON OpraHu3alMid, B TOM YHUCJIE OCHAIlCHUE
0011e00pa3oBaTeTbHON OpraHU3aIiy:

1. obGopynoBaHueM, cpeacTBaMU OOY4YE€HHUS W BOCIHUTAHUSA I U3yUeHUs (B TOM UHCIE
AKCIEPUMEHTATBLHOTO) IIPEAMETOB, KYpCOB, JUCLUILINH (Moymeit)
€CTECTBEHHOHAYYHOU HaIIPaBJIEHHOCTH pu peanuszanuu OCHOBHBIX
0011e00pa3oBaTeNbHBIX MPOrPaMM M JOTMOJHHUTENBHBIX 00IIe00pa3oBaTeIbHBIX
MporpaMM, B TOM YHCIIE IS PACHIMpPEHUsl COJAEpKaHUS Y4eOHOro mpeaMera
«DU3uKa;

2. o0opymoBaHUEM, CpEACTBAMHU OOYYECHHs] M BOCIIHMTAHUS Ui peaTH3ally MPOrpaMM
JOTIOTHUTEIHHOTO 00pa30BaHMs €CTeCTBEHHOHAYYHOU HAMPaBICHHOCTEH;

3. KOMIBIOTEPHBIM U HHBIM 000pPYIOBAHUEM.



[IpodunbHeI KOMIUIEKT 00OpymoBaHUs oOecreynBaeT 3((EKTUBHOE TOCTHKECHUE
00pa30BaTENIbHBIX PE3YNbTATOB OOYYAIOIIMMHUCS II0 HPOrpaMMaM €CTECTBEHHOHAYYHOU
HaIpPaBJICHHOCTH, BO3MOXKHOCTh YIJIyOJNEHHOTO M3YYEHHUS OTACIbHBIX IPEAMETOB, B TOM
gucae a1 GOPMUPOBAHUSA HM300pPETATENBCKOTO, KPEaTHBHOTO, KPUTUYECKOTO MBIIICHHUS,
pa3BuTHs  (YHKIMOHATBHOH  T'PaMOTHOCTH y  OOydYalomMxcsi, B TOM  YHCIE
€CTECTBEHHOHAYYHON U MAaTEMATHYECKOM.

OKCIIEpUMEHT SIBJISIETCS UCTOYHUKOM 3HAHUI M KPUTEPUEM UX HUCTUHHOCTHU B HayKe.
Konnenuusi coBpeMeHHOT0 00pa3oBaHUs MOJPa3yMEBaET, YTO B Y4EOHOM SKCIEPUMEHTE
BEAYUIYIO POJIb JIOJDKEH 3aHSATh CAaMOCTOSITENIbHBIA HWCCIEI0BATEIbCKAN YUCHUYECKHI
skcniepuMeHT. COBpEMEHHBIE IKCIEPUMEHTAIbHBIE MCCIEI0BaHUS 10 (PU3MKE YK€ TPYIHO
MpeICTaBUTh 0€3 MCIOIb30BAaHUS HE TOJIBKO aHAJIOTOBBIX, HO U IIU(PPOBBIX U3MEPUTEIBHBIX
npudopoB. B denepanbHOM rocygapcTBEeHHOM 00pa30BaTEIbHOM CTaHIApTe (nanee —
®I'OC) mpomnucaHo, 4T0 OAHUM U3 YHUBEPCATbHBIX YU€OHBIX

neiictBuii (nanee — YY]I), npuoOperaemMpix y4aluMuUCs, TOJDKHO CTaTh yYMEHHE
«ITPOBEJICHUS OTIBITOB, MMPOCTHIX IKCTICPUMEHTAIBHBIX UCCIICIOBAHUH, MPSIMBIX H KOCBEHHBIX
W3MEpPEHUH C UCIT0JIb30BAHNEM aHAIOTOBBIX U MIU(PPOBBIX U3MEPHTEILHBIX IIPUOOPOBY.

VY4eOHBbIi 3KCIIEpUMEHT MO (PU3HKE, MPOBOJUMBIA HAa TPATUIIMOHHOM 000pPYIOBaHUU
(6e3 mpumeHeHus U(POBBIX JTA0OPATOPHIl), HE MOXKET B IMOJTHOU MEpe 00ECTICUUTh peleHre
Bcex 00pa3oBaTeIbHbIX 33J]a4 B COBPEMEHHOM 11kosie. ClokKUBIIasiCsl CUTyalus: o0yciaoBiIeHa
CyIIECTBOBaHHEM psifia MpoOiem:

*  TPAJAUIIMOHHOE IIKOJIbHOE 000PYIOBaHUE HM3-32 OTPAHHUYCHHS TEXHHUYECKHX
BO3MO’KHOCTEH HE IM03BOJISICT MPOBOANTH MHOTHE KOJTMUECTBEHHBIC UCCIICIOBAHHS,

*  JUIMTEIBHOCTH NPOBENEHHs (PU3NIECKUX UCCIICIOBAHHUI HE BCETAA COTIACYETCS C
JUTUTEITLHOCTBIO YIeOHBIX 3aHSATHIA,

*  BO3MOXHOCTH NMPOBEJCHUS MHOTHX (PHU3UUICCKUX MCCIICAOBAHUI OTPAaHUIHBACTCS
TpeOOBaHUSAMH TEXHUKH O€30MMACHOCTH U JIp.

Hudposas nabopaTopus KapAMHAIBHBIM 00pa30M U3MEHSET METOJIUKY M COJACPKAHUE
AKCTIEPUMEHTAIBHOM JICATEIILHOCTH M MOMOTAaeT PEUIMTh BBIIICHEPEYUCICHHBIC TPOOJIEMBI.
Iupokuii ciekTp MUPPOBBIX JATIYMKOB MO3BOJISIET YUAIIUMCSI 3HAKOMHUTBCS C TTapaMeTpamMu
(U3NYIECKOTO FKCIIEPUMEHTA HE TOJIBKO HA KAYECTBEHHOM, HO M Ha KOJIMYECTBEHHOM YPOBHE.
C nomompo nu(ppoBoii 1a00paTOPUX MOKHO ITPOBOIUTH JUTHTEIBHBIA SKCIICPUMEHT JTAKE B
OTCYTCTBHH dKCIIEpUMEHTaTOpa. [Ipu 3TOM H3MepsieMbIe TaHHBIC U PE3yIbTaThl HXOOPaOOTKH
0TOOPaKAIOTCS HETIOCPEIICTBEHHO Ha AKPaHE KOMITBIOTEPA.

B mpouecce ¢gopmupoBaHUS SKCIEPUMEHTAIBHBIX YMEHUN MO (PHU3MKE ydalluncs
YUUTCS PEJCTABIATH UH(POPMALIMIO 00 UCCIETOBAaHUH B YETHIPEX BUAX:

* B BepOalbHOM: ONMCHIBATh OKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJEINb
IKCIIEPUMEHTa, (HUKCHPOBaTh BHUMAaHUE Ha M3MEpSAEMbIX (HU3MUSCKUX BEIHMYMHAX,
TEPMUHOJIOTHUH;

* B TaOJNMYHOM: 3aIOJHSATH TAONHIBI JAHHBIX, JISKAIIUX B OCHOBE IOCTPOCHUS
rpagukoB (IIpU 3TOM y ydYalluxcs BO3HHKAET NMEPBUYHOE TPEJICTAaBICHHE O Macmradax
BETTUYHH);

* B rpaduyecKOM: CTPOUTH TpauKHd IO TAOJIMYHBIM JAHHBIM, YTO ITO3BOJISIET
NEeperTH K BBIABIKEHHIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXAY (QHU3MYECKUMH
BENIMYMHAMU (TIPH 3TOM YUUTENh MOKA3bIBAET IPEUMYILECTBO B BU3YyaJIH3allly 3aBUCUMOCTEN
MEXIY BEJIU- YNHAMH, HArJISJHOCTh 1 MHOTOMEPHOCTB);

* B AaHAIMTHYECKOM (B BHUAE MaTeMaTHYeCKUX YpaBHEHUH): TPHUBOIHUTH
MaTeMaTH4ecKoe ONKCaHWEe B3aUMOCBS3M  (DU3MYECKUX BEJIMYMH, MAaTEeMaTHYECKOE
0000111eHNE MTOJTyYEHHBIX Pe3yJIbTaTOB.

[Tepexoq Kk KaxaoMmy dTany NOpeACTaBIeHUs HHYOpMAIMU 3aHUMAeT JO0CTaTOYHO
00JIBIIION TPOMEXKYTOK BpeMeHH. be3ycnoBHo, B 7—9 Kitaccax 3TOT mporecc HeoOX0IuM, HO



B CTapUIMX KJIaccax 3TO BpeMsl MOXKHO ObUIO Obl OTBECTH Ha pelieHHne 0osiee BaXKHBIX 3a1au.
B srom mmane umdpoBble mabOpaTOpHM TMO3BOJISIIOT CYIIECTBEHHO SKOHOMHTH BpEMs,
KOTOpOE€ MOKHO TIOTPATUTh Ha (POPMHUpPOBAHUE HCCIECAOBATEIHCKUX YMEHUHN ydaIlIuxcs,
BBIPAXKAIOLIUXCS B CIIEAYIOLIUX IEHCTBUIX:

*  OIpeeNeHue MpoOIEeMBbI;

*  [IOCTaHOBKA MCCIIEJOBATENIbCKOM 3a1a4u;

*  [UIAHMPOBAHUE PEIICHUS 3a/1a4U;

*  IIOCTPOEHUE MOJENEH;

*  BBIBI)KCHHUE THUIIOTE3;

*  OJKCHEepUMEHTAIbHAs MPOBEPKA TUIIOTES;

*  aHaJW3 JIaHHBIX HKCIIEPUMEHTOB WJIU HAOJIOICHUI;

*  (QopMynupoBaHHE BHIBOJIOB.

[Mocnennune roawpl y ywammxcs HaOmomaeTcsi HU3Kas MOTHBALMS —HM3YyUEHUS

CCTCCTBCHHOHAYYHbIX AJUCHUINIMH M, KaK CJICACTBUEC, MNAaJCHHUEC KaucCTBa 06pa30BaHI/I$I.
HudpoBoe yuedHOE 000pyIOBAaHNE MMO3BOJISET YUAIIUMCS O3HAKOMUTHCS C COBPEMEHHBIMU
MCTOJaMU UCCIICAOBAHUA, TPUMCHACMBIMU B HAYKE, 4@ YUUTCIIIO — MPUMCHSATH HA IMPAKTHUKE
COBpPEMEHHBIC TIeIarOTUIECKUe TEXHOJIOTHH. [109TOMY TTTaBHOW COCTaBIISIONMIEH KOMILIEKTa
«Toukoii pocTay SBIASIOTCSA HUPPOBBIE TaAOOPATOPUH.

[Ipennaraemasi mporpaMMa peaausyercs ¢ IOMOIIBI0 Y4eOHO-METOANYECKUX KOMIIEKTOB
(YMK).

VYMK s kaxaoro Kiacca BKIIOYACT: y4eOHUK, 3aaYHUK, METOJINYECKAE MaTepHATbI
JUTSL YIUTENS, CAMOCTOSITEIbHBIC U KOHTPOJIbHBIE pa0OTHI.

[Tnanupyrorcs crnemyroniue (GOpMbI OpraHu3aIui ydeOHOTo mpoliecca: (PpoHTAIBHBIE,
KOJUICKTHBHBIE; TPYIIOBBIC; padoTa B Mape; UHANBUAYaIbHBIC.

B npenoaBannu npeamera OyayT UCIOIB30BATHCS CICIYIONIUE TEXHOJIOTUU W METOJbI:
JUYHOCTHO-OPHEHTHPOBAHHOE OOydeHHe; mpobieMHoe oOydeHwue; auddepeHInpoBaHHOE
oOy4yeHHe; TEeXHOJIOTHH OOY4YeHUs Ha OCHOBE PEIICHHUsS 3a/1a4; METOJbl MHIMBHIYATBHOTO
0o0y4eHHs.

Oco0OeHHOe 3HAaueHWE B IMpernojJaBaHUM (UMK HMMEeT IIKOJbHBIM (U3HUECKUi
SKCIEPUMEHT, B KOTOPBI BXOJAT AEMOHCTPALIMOHHBIA IKCIIEPUMEHT M CaMOCTOATEIbHbIC
nabopaTtopHbie pabOThl yUalTUXCA.

Heabio usyyenust pu3nKu B OCHOBHOM IIKOJIe SIBJISETCH:
1) B HampaBJIeHHH JUYHOCTHOI0 PA3BUTHS

- BOCIIMTAHUC TOTOBHOCTH 06yqafonmxc51 K CaMOpa3BUTHUIO U CaM006pa30BaHI/II-O Ha
OCHOBC MOTHBAIIUU K O6y‘IeHI/IIO M TIO3HAHHIO,

-popMupoBaHHE IIEHHOCTH 370pPOBOTO W 0e30macHoro o0pasza JKU3HU, MPaBUI
WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBECHHS B UpPE3BbIUAHHBIX CUTYAIUIX,
YIPOKAIOUIUX )KU3HU U 3I0POBbIO JIIOJEH, MPAaBUJI MOBEACHUS HA TPAHCIIOPTE U HA JOPOTax.



-BOCIIUTAHUE YOSKIEHHOCTH B BO3MOXHOCTH TO3HATh MPHPOAY, HEOOXOJAUMOCTH
Pa3yMHOTO HCHOJIb30BAHUS JOCTHKEHUN HAYKU M TEXHOJOTHH ISl NaJbHEMIIErO Pa3BUTHS
YeJIOBEYECKOT0 OOIIECTBA;

-Pa3BUTUC YBAXKCHUS K TBOPLIAM HAYKH U TCXHUKHU; OTHOIICHUA K (1)I/I3I/IKC KaK K 2JICMCHTY
00I1e4YeNI0BeYECKON KyIbTYPHI;

2) B MeTanpeIMeTHOM HaNpaBJIeHUH

OCBOCHME 3HAaHUM O MEXAaHUYECKUX, TEIUIOBBIX, IEKTPOMArHUTHBIX W KBAHTOBBIX
SBJICHUAX;, BEJIMYMHAX, XapaKTepU3YIOIIMX OTU SBICHHs; 3aKOHAaX, KOTOPbIM OHHU
MOJAYUHSIOTCS; METOJaX HAY4YHOT'O NMO3HAHMS MPUPOJbI U (GOPMUPOBAHUS HA ITONW OCHOBE
Mpe/ICTaBICHUH 0 (PU3NUECKOMN KapTHHE MUPA;

OBJIAZICHWE YMEHUSMHU TIPOBOJHUTH HAONIONCHHUS MPHUPOIHBIX SBICHUH, OMHCHIBATH M
000011aTh pe3yNbTaThl HAOIIOACHNUN, UCII0JIB30BATh MIPOCThIE U3MEPUTENbHBIE TPUOOPHI 11
n3ydeHus GU3NIECKUX SIBICHUH; TIPEACTABIISITh PE3yIbTaThl HAOIIOCHUN WM U3MEPEHHN B
BuJe TaOnwi, TpaguKOB ¥ BBHISBISATE Ha 3TOW OCHOBE AMITMPHUYECKUE 3aBHCHMOCTH;
MPUMEHSTH TIOJyYeHHBIC 3HAHUS Il OOBSICHEHUS Pa3HOOOPA3HBIX MPUPOTHBIX SIBICHUH H
MPOIIECCOB, MTPUHIIUTIOB JACHCTBHUS BOXHEHUIITNX TEXHUIECKUX YCTPOWCTB, IS pemeHus (hu-
3WYECKUX 3a/1a4;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B T1polecce pemieHus (GU3NYECKUX 3a7ad U BBIIOJHEHUS OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM; CHOCOOHOCTH K CaMOCTOSITEIbHOMY MPHOOPETEHHUIO HOBBIX 3HAHHUM IO
(u3MKe B COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSAMH U HHTEPECAMU;

- HCTOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHM Il pElIeHUs WHOOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX YYE€OHBIX 3aa4, B TOM 4YHCJIC: BBIYUCIICHHE, HAIMCAHUE IIHCEM,
COYMHCHHH, TOKIa0B, pedepaToB, CO3AaHUE MPE3CHTAIIUN U p.;

Ili1anupyeMble pe3y/ibTAThI OCBOCHUS Y4eOHOro npeamera « Du3nKay».

JInyHOCTHBIMHM pe3yJbTaTaMu o0yueHus usmuke B 7-9 kinaccax SBISIOTCA:

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH
yJaluxcs;

yOeXJICHHOCTh B BO3MOXHOCTH IO3HAHUS HPUPOJbI, B HEOOXOAMMOCTH DPa3yMHOIO
HCIIOJIb30BAHUSL JOCTWKEHUM HAyKM M TEXHOJOTMH M JajJbHEHIIEro pa3BUTHSA
YeJI0OBEUECKOro 00IIEeCTBa, YBAKEHHE K TBOPLAM HAyKU M TEXHUKH, OTHOIIEHUE K (HU3HKe
KaK 3JIEMEHTY 00LI1eueI0BEYeCKOI KyJIbTYpHI;

CaMOCTOSTEJIbHOCTh B IPHOOPETEHNU HOBBIX 3HAHUI M PAKTUYECKUX YMEHUI];
TOTOBHOCTb K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpECaMU U
BO3MOXHOCTSIMU;

MOTHBALMSl 00pa30BaTEIbHON JESATENbHOCTH IIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO
OPHUEHTUPOBAHHOTO MOJX0/a;

(opMupoBaHHE IIEHHOCTHBIX OTHOIICHUH JIPYT K IPYTY, YUUTEII0, aBTOPaM OTKPBITUI U
n300peTeHuil, pe3ynbpraTaM 00y4eHusl.

MertanpeaMeTHbIMU pe3yJbTaTaMu o0yueHus (usuke B 7-9 Kimaccax SBISIOTCA:



® OBJIAJICHUE HABBIKAMU CAMOCTOSITEJIBHOTO MPHOOPETEHUS HOBBIX 3HAHWU, OpPraHU3ALUH
y4eOHOH NesTeTbHOCTH, TOCTAHOBKU IIEJIeH, TUIAHUPOBAHHUS, CAMOKOHTPOJIS M OLIEHKU
pe3yabTaTOB CBOCH EATENbHOCTH, YMEHUSMH MPEIBUACTH BO3MOXKHBIE PE3YIbTAaThl CBOMX
JICUCTBUI;

® TIOHMMAaHHUE Pa3IMYUI MEXTYy MUCXOAHBIMH (PaKTaMU U THIIOTE3aMH Ui UX OOBSICHCHHS,
TEOPETUYECKUMH MOJIENIIMA M PEaJbHBIMH OOBEKTaMH, OBJAJICHHE YHUBEPCATbHBIMH
y4eOHBIMH JIEHCTBHSIMH Ha IMPHMEpax THIOTe3 IS OOBSICHEHUS W3BECTHBIX (AKTOB H
OKCTIEPUMEHTAIBHON MPOBEPKH BBIABUTAEMBIX THUIOTE3, Pa3padOTKH TEOPETHUYECKHUX
MO/JIEJIEN MPOLIECCOB UJI SIBJICHUM;

e (opMupoBaHHE YMEHUN BOCIIPUHUMATh, IIepepadbaThIBaTh U MPEIBSBIATH HHPOPMALIUIO B
CIIOBECHOH, 0Opa3HOH, cuMBoJIMYecKOW (opMax, aHAJIM3UpPOBaTh M IepepadaThiBaTh
MOJIyYCeHHYI0 WH(GOpPMAIMI0O B COOTBETCTBHM C IIOCTABICHHBIMH 33Ja4aMH, BBIICIIATH
OCHOBHOE COJIepKaHHUE MTPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI HA MMOCTABJICHHBIC
BOTIPOCHI M U3JIaraTh €ro;

e TpHOOpETEeHHE OIbITa CaMOCTOSTENBHOTO TOWCKA, aHaIW3a M O0TOOpa WHpOpMaIHuU C
WCTIOJIb30BAHNEM PA3JIMYHBIX MCTOYHHKOB W HOBBIX MH(DPOPMAITMOHHBIX TEXHOJOTHHA UIS
peleHus mo3HaBaTeIbHbBIX 33/1a4;

® Da3BUTHE MOHOJIOTUYECKOW W JAMATOTHYECKOW PEYM, YMEHHS BBIpaXaTh CBOW MBICIH U
CTIIOCOOHOCTH BBICITYIITMBATh COOECEHNKA, TIOHUMATh €ro TOUKY 3pEHHsI, IPU3HABATh IPABO
JPYroro YejoBeKa Ha MHOE MHEHHUE,

® OCBOCHHE NMPUEMOB JICHCTBUN B HECTAHIAPTHBIX CHTYAILUAX, OBJA/ICHHE SBPUCTUICCKUMU
METO/IaMHU pelIeHus pooem;

e (opMupoBaHHE YMEHHH pabOTaTh B TPYNIE C BHIOJIHEHHWEM PA3JIMYHBIX COIMATBHBIX
poJieii, MpeACTaBIATh U OTCTAauBaTh CBOM B3IJISLIbI M YOEXKIEHUS, BECTU AUCKYCCHUIO.

PeryasituBubie YY /|

OO0yuaromuiicst MOIyYUT BO3MOKHOCTH JIJ1s1 (JOPMHUPOBAHUS CIEAYIOMIUX PETyIITUBHBIX Y Y /.

1. YmeHue caMOCTOATEIBHO OINpPENEATh eI 00ydeHUs, CTaBUTh U (GOPMYIUPOBATH HOBBIE
3a1auM B yu€0e U MO3HABATEIbHOU AEATEIbHOCTH, pa3BUBAaTh MOTHUBBI U MHTEPECHl CBOEH
T10- 3HaBaTEJIbHOM I TEIIbHOCTH.
OO0yuaromunicst CMOXKET:

® aHAJM3MPOBATh CYUIECTBYIOIIKE U IUIAHUPOBATh OyAyIine oOpa3oBaTelIbHbIE Pe3yIbTAThI;

® UAEHTU(HHUIHUPOBATH COOCTBEHHBIE IPOOIIEMBI M OTIPENIENATh INIABHYIO IIPOOIIEMY;

® BBIIBUraTh BEPCUHU peEIIEHUS MpoOsieMbl, (OPMYJIUPOBAaTh TUIOTE3bl, NPEABOCXUIIATH
KOHEUYHBIH pe3yJbTaT;

® CTaBUTH LI€Jb JAEATEIIBHOCTH HA OCHOBE ONpENEeNEHHON NpoOjeMbl M CYIIECTBYIOLIUX
BO3MOXKHOCTEH;

e (opMmynupoBaTh y4yeOHble 3aJaud KaK IIaru JOCTM)KEHUS IIOCTaBJIEHHOM IeNu
NeSATeIbHOCTH;

e 00OCHOBBIBATH II€JIEBbIE OPUEHTUPHI U MPUOPHUTETH CCHUIKAMM HA LIEHHOCTH, YKa3blBas U
000CHOBBIBas JIOTHYECKYIO TTOCIIE0BATEIBHOCTD I1aroB.

2. YMeHHME CaMOCTOSITENIbHO IUIAHUPOBATh IYTH JOCTIDKEHHs ILesel, B TOM 4YHCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh HauOojee 3(PPEKTHUBHBIE CIIOCOOBI PpeIIeHUs
y4eOHBIX U MMO3HABATEIbHbIX 3a/1a4.

OOyyJaromuiics CMOXKeT:

e ompeaenaTh HeoOxoauMoe(bie) 1eficTBHE(S) B COOTBETCTBUU C YU€OHOM U MMO3HABATEIbHOMN
3aJjauaMH U COCTaBJISTh aITOPUTM €ro(MX) BBITOIHEHMS,

e 00OCHOBBIBaTH M OCYILECTBIATH BbIOOp HambOonee 3>(P(EeKTUBHBIX CHOCOOOB pelIeHUs
y4eOHBIX U MO3HABATENbHBIX 33/1a4;



OTIpENeNATE/HaX0AUTh, B TOM YHCJIE U3 TMPEUIOKCHHBIX BAPHAHTOB, YCIOBUS JUIA
BBITIOJTHEHUS Y4eOHOHU M 1MO3HABATEIbHOM 3a/1a4;

BBICTPAaWBaTh >KU3HEHHbIE IUIAHBI HA KpaTKOCPOUYHOE Oynaymiee (3asBiATh LEJIEBbIE
OPHMEHTHUpPBI, CTAaBUTh aJCKBATHBICE MM 3aJaud M IIpejularaTb ACUCTBUS, YKas3blBas U
000CHOBBIBas JIOTUYECKYIO ITOCIIE0BATEIBHOCTD I1aroB);

BBIOMPATH U3 MPEIOKEHHBIX BAPHAHTOB U CAMOCTOSITENILHO UCKATh CPEJCTBA/PECYPCHI IS
peleHus 3a1a41/ TOCTHKEHUS 1IN,

COCTaBJIATH IUIaH pelIeHuUs IPoOIeMbl (BBIIOJIHEHUS IPOEKTA, IPOBEICHUS UCCIIEI0BAHUA);
ONPEENATh MOTEHIMAIbHBIE 3aTPYIHEHUS [IPH PEIICHUH Y4eOHOU U MO3HABATEIbHOU
3a/1a4¥ U HaXOJUTh CPEICTBA Ul UX YCTPAHEHHUS;

OTHCHIBATh CBOM OMBIT, 0(hOPMIISis €ro AJIs Nepejaun JpYTUM JIFOSIM B BUJIE TEXHOJIOTUU
penieHus MpakTHYECKUX 3a]1a4 ONPEEIEHHOrO Kilacca;

IJIAaHUPOBATh U KOPPEKTUPOBATH CBOIO MHIAMBUAYAIbHYIO 00pa30BaTelbHYIO TPAEKTOPHIO.
YMeEHHE COOTHOCHUTH CBOM JIEHCTBHS C IUIAHUPYEMBIMH pe3ylbTaTaMH, OCYILECTBIIITh
KOHTPOJIb CBOEH €ATEIbHOCTU B IPOLIECCE TOCTHKEHUS PE3yJIbTaTa, ONpPeAesTh CIIOCOOBI
NeUCTBUIM B paMKax MpEAoKEHHBIX YCIOBUN M TpeOOBAaHUW, KOPPEKTHPOBAaTh CBOU
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIONIEHCS] CUTYAIUEH.

OO0yuaromunicst CMOXKET:

4.

OIIPENENATh COBMECTHO C II€JaroroM W CBEPCTHUKAMHU KPUTEpUM IUIAHUPYEMBIX
pe3ynbTaTOB U KPUTEPHUH OLIEHKH CBOCH y4eOHOU NesTENHHOCTH;

CUCTEMAaTHU3UpPOBaTh (B TOM 4HCIE€ BBIOMpPATh MPUOPUTETHBIE) KPUTEPHUM IJIAHUPYEMBIX
pe3yIbTaTOB U OLICHKU CBOEH JIEATEIIHOCTH;

oTOMpaTb MHCTPYMEHTBl [UIsl OLIEHHMBAHUS CBOEM JEATENbHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOEH JCSITEIIFHOCTH B paMKax MPEIJI0KCHHBIX YCIOBUN U TpeOOBaHMUIA,
OIICHUBATh CBOIO JIEATENBHOCTh, AprYMEHTHPYSI MPUUYUHBI TOCTHXKEHUS WIA OTCYTCTBHS
IJIAHUPYEMOTO Pe3yibTara;

HaXOJHUTh JOCTATOYHBIE CPEJCTBA Ui BBIMOIHEHUS YUEOHBIX IEHCTBUN B U3MEHSIONIEHCS
CUTYaIlMU W/WIH NPH OTCYTCTBUM TUIAHUPYEMOTO PE3yJIbTara;

paboTasi o CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYILYIO AEATEIbHOCTh HAa OCHOBE
aHaJlu3a W3MEHEHUH CUTyallud [UIs TOJIYYEHHUs 3allJIJaHUPOBAHHBIX XapaKTEPHUCTUK
MIPOJIyKTa/pe3yNbTaTa;

yCTaHABIMBAaTh CBSI3b MEXAY [OJYYCHHBIMH  XapaKTepUCTHUKAMU  MPOAYKTa H
XapaKTepUCTUKaMU Ipoliecca AeATeIbHOCTH U MO 3aBEPIICHUH ACSITEeIbHOCTU Mpeiiararh
W3MEHe- HHE XapaKTEepHUCTUK IIpoliecca sl TMONYYEHHUs VYAYUYIICHHBIX XapaKTePUCTHUK
IPOJIYKTa,;

CBEpSTh CBOM [JICHCTBUSL C IENbI0 W TPU HEOOXOJWMOCTH HCHPABIATH OLIMOKH
CaMOCTOSITENBHO.

YMeHue OIlIeHMBaTh MPaBWJIBHOCTh BBIIIOJIHEHUS Y4eOHOW 3amaud, COOCTBEHHBIC
BO3MOYHOCTH €€ PEIICHUS.

OO0yyaromuiics CMOXKeT:

OTIpeNIeNATh KPUTEPHUHU MPABUIILHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS YUeOHOH 3a/1auH;
aHaJM3UPOBaTh U 0OOCHOBBIBATh NMPUMEHEHHE COOTBETCTBYIOILEIO MHCTPYMEHTAPHS IS
BBITIOJTHEHUS YUeOHOH 3a1auH;

cBOOOJTHO TOJIb30BaThCsl BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLICHKH, UCXO/s U3
LIEJIM ¥ UMEIOIIMXCS CPEJICTB, pa3inyasi pe3yabTaT U CocoObl JeHCTBUI;

OLICHUBATh MPOJYKT CBOEW JEATENbHOCTH MO 3aJaHHBIM H/MJIU CaMOCTOSITEIHHO
OTPEJCIEHHBIM KPUTEPHSIM B COOTBETCTBHH C LIEJIBIO JESATEIBHOCTH;

000CHOBBIBATh JIOCTHKMMOCTD LI€JIM BEIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB M JOCTYIHBIX BHELTHUX PECYPCOB;



e (UKCUPOBATh U AHATTU3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
5. BnameHue oCHOBaMH CAMOKOHTPOJISI, CAMOOIICHKH, MPHUHSTHS PELHICHUN U OCYIIECTBICHHSI
OCO3HAHHOTO BbIOOpa B y4eOHOU ¥ MO3HABATEIHHON JIEATEILHOCTH.
OOy4JaroImuiicss CMOXKET:

e HAOMIOAATh M aHATU3UPOBATh COOCTBEHHYIO YUEOHYIO U IO3HABATEIbHYIO JEATEIBHOCTh U
JESITEIbHOCTD IPYrMX 00y4yaroUIuXcs B IPOLIECCE B3aUMOIIPOBEPKU;

® COOTHOCUTHb peallbHble U IUIAaHMPYEMbIE Pe3yJbTaThl UHAMBHUAYaJIbHON 00pa3oBaTebHOM
JESITEIbHOCTH U JIEJIaTh BBIBO/IBL;

® [IpUHUMAaTh PElICHHUE B yueOHOI CUTyallul U HECTH 3@ HErO OTBETCTBEHHOCTD;

®  CaMOCTOSATEIbHO ONPEAEIATh IPUUMHBI CBOETO YCIIEXa WM HeyclieXa U HaXOJUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUH HEYCIIeXa;

® PETPOCHEKTUBHO OMpPENeNsITh, KaKhue JAEUCTBUSA [0 peHIeHHI0 Y4eOHOM 3ajauu wiu
napaMmeTpsl 3TUX JCHCTBUI MpPHUBEIN K IMOJYYEHHIO HMEIOLIErocsl MpOoJyKTa y4yeOHOU
NeSITeNIbHOCTH;

e JIEMOHCTPUPOBAaTh  NPUEMBI  PErylsalUUd  NCUXO(U3HOJIOTrMUYECKUX/IMOLIMOHAIBHBIX
COCTOSIHUHM A JOCTHXeHHs dJPQexta ycrnokoeHus (yCTpaHEHUs SMOIMOHAJIbHOU
HanpspKEHHOCTH), 3(@exTa BoccTaHOBIEHUS (0ocialieHHs] MPOSIBICHUN YTOMIICHUS),
s¢dekTa akTUBU3AIUH (TTOBBIIIEHUS ICUXO(PHU3UOTIOTHYECKON PEAaKTUBHOCTH).

ITo3naBaTtenbublie YY /1

OO0yuaromuiics MOJyIUT BOZMOXKHOCTH JIJ1s1 (GOPMHUPOBAHUS CIASAYIONINX MTO3HABATEIbHBIX Y Y /1.

1. VYmMmenue omnpenensTh TOHITHS, CO37JaBaTh OOOOIIECHMs, YCTAaHABIWBATh AHAJIOTHH,
KJaccu(puIMpoBaTh, CaMOCTOSATEILHO  BBIOMpPATh OCHOBAHUS WM KPUTEPUUA IS
KJaccu(uKanyy, yCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3HM, CTPOUTH JIOTHYECKOE
paccykJieHue, yMO3akiaoueHue (MHIYKTUBHOE, JCIYKTUBHOE, 10 aHAJIOTHUH) W JiejaTh
BBIBO/IBL.

OO0yuaromuncst CMOXKET:

L4 HOI[6I/IpaTB CJIOBA, COIIOTUMHEHHEIE KIIFOYEBOMY CJIOBY, OIIPCACIIAIOINEC €0 IIPU3HAKU U

CBOMCTBA;

® BBICTPAMBATh JIOTUUECKYIO IIEMOUKY, COCTOAIIYIO U3 KIFOUEBOIO CIIOBA U COMOTYMHEHHBIX
€My CIIOB;

®  BBIJCNATH OOIIMIA IPU3HAK JBYX UM HECKOJIBKUX MPEIMETOB WM SABICHUI U 00BACHATH UX
CXOJICTBO;

e O00BEIUHATH MPEIMETHI U SBJICHHS B TPYIIIBI 10 ONPEACIEHHBIM MTPU3HAKAM, CPABHHUBATH,
KiaccuuIpoBaTh ¥ 000011aTh (DaKThI U SBJICHHUSI,

®  BBIJCNATH SIBIICHUE U3 OOIEro psijia APYTUX SABICHUM;

® OMpenensTh 0OCTOSTENhCTBA, KOTOPHIE MPEIIIECTBOBAIN BO3HUKHOBEHHUIO CBSI3U MEXKIY
SBIICHUSIMH, U3 OTUX OOCTOATENHCTB BBIICIATH OMpPENENSIONINe, CIOCOOHBIE OBITh
MIPUYMHOM TAHHOTO SIBICHUS, BBISIBJIATH IPUYUHBI U CIECTBUS SBICHUMN;

® CTPOUTH PACCYKJIEHUE OT OOLIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHHUSIM U OT YACTHBIX
SIBJICHUN K OOIINM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJICHHWE HAa OCHOBE CPAaBHEHHS MPEIMETOB U SBICHUH, BBIJCISS MPU STOM
oO111e Npu3HaKy;

e M3JIaraTh MOJY4YEHHYIO HHPOPMAINIO, HHTEPIPETUPYsI €€ B KOHTEKCTE pelraeMoi 3a/1a4H;



2.

CaMOCTOSITEIIbHO YKa3bIBaTh HA MH(OPMAIIHIO, HYKIAIOIIYIOCS B MIPOBEPKE, Mpeaiarath u
MPUMEHSATH CIIOCOO MPOBEPKH JOCTOBEPHOCTH MHPOPMALINY;

BepOaNIn30BaTh SMOIIMOHAILHOE BIIEYATIICHHUE, OKa3aHHOE HAa HETO UCTOYHUKOM;
OOBSICHATD SIBJICHUS, IPOLIECCHI, CBA3U M OTHOILICHHSI, BBISABIISIEMBIC B X0O/I€ TO3HABATEIBHOM
U HCCIIEIOBATEIBCKON AEATENbHOCTH (NMPUBOAUTH OOBSICHEHHE C W3MEHEHHEM (POpMEI
MPECTABICHHS; OOBSCHATH, JACTATH3UPYs WM 0000m1as; OOBACHATh C 33JaHHOW TOYKU
3peHus);

BBISIBJIATh M HA3bIBaTh MPUYMHBI COOBITHS, SBJICHUS, B TOM YMCIIE BO3MOKHBIE/Hanboee
BEPOSATHBIC TPUYHHBI, BO3MOXKHBIE TOCIEJCTBHS 33aJaHHON NPUYMHBI, CAMOCTOSTEIHHO
OCYIIECTBIISISl IPUIMHHO-CIICICTBEHHBI aHAITN3;

JIeTIaTh BBIBOJ] Ha OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHHS, MOATBEPKIATh
BBIBOJT COOCTBEHHOH apryMEHTAIMEN WIIA CAaMOCTOSTENFHO MOMYYeHHBIMU JaHHBIMU.
YMeHne cozaBath, IPUMEHSATh U MTPEOOPA30BBIBATh 3HAKH U CUMBOJIBI, MOJETH U CXEMBI
JUTSL pelIeHnsT y4eOHBIX 1 MTO3HABATEIbHBIX 3a/1a4.

OO0yuaromucst CMOXET:

3.

0003HaYaTh CHMBOJIOM ¥ 3HAKOM IIPEAMET W/UITH SBJICHHE,

OIPEACIIATE JIOTHYECKHUE CBA3U MCKAY IPEAMETAMU 15047 8) 851 SABJICHUSAMMU, 0003HaYaTHL JaHHBIC
JIOTUYIECKHUE CBSI3M C TIOMOIIIBIO 3HAKOB B CXEME;

co3aBaTh aOCTPaKTHBII WK pealbHbIN 00pa3 npeaMera u/uiu SBJIeHUS;

CTPOHTH MOJIENIH/CXEMY Ha OCHOBE YCIIOBHI 3a1a4d W/ UK crioco0a e€ pelieHus;

co31aBaThb Bep6aJ'IBHBIe, BCHICCTBCHHBIC U I/IH(l)OpMaHI/IOHHBIe MOACIN C BBIACIICHUECM
CYIIECTBEHHBIX XapaKTEpUCTUK OObEKTa MIJs ONpeAeNieHUs] crocoda pelieHus 3aJadd B
COOTBETCTBUHU C CUTYalIMEH;

peoOpa30BbIBATh MOJIEIU C II€JIbIO BBISBJICHUS OOIIKUX 3aKOHOB, OMPEICISIOMNX JaHHYIO
MpeAMETHYIO 00J1aCTh;

MEPEBOMTD CIOKHYIO TT0 COCTaBYy (MHOTOACIIEKTHYIO) HH(DOPMAIIUIO U3 TpaduuecKOro UiTu
(hopmMann30BaHHOTO (CHMBOJILHOTO) IIPEICTABIICHUS B TEKCTOBOE U HA00OPOT;

CTPOUTH CXEMY, aJrOpPUTM [JCHCTBHSI, MUCIPABISATh WM BOCCTAHABIMBATH HEU3BECTHBIN
paHee aNropuTM Ha OCHOBE MMEIOIIETOcs 3HaHHS 00 00beKTe, K KOTOPOMY MPUMEHSETCS
QJITOPUTM;

CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
aHAJIM3UPOBATH/peIIEKCUPOBATh OMBIT Pa3padOTKU U pealu3aly y4eOHOro MPOEeKTa,
HCCIeIOBaHUS (TEOPETUYECKOTO, SMITUPUYECKOTO) HA OCHOBE MPEIOKEHHON TPOOIEMHOM
CUTYaIUH, IOCTABJICHHOM LeH 1/WIN 3aJaHHBIX KPUTEPUEB OLIEHKU MPOAYKTa/pe3yabTaTa.
CMBICIIOBOE UTEHHUE.

OOy4Jaromuics CMOXKET:

:l}. e o

HaxXoauThb B TCKCTC TpeGyeMon I/IH(I)OpMaI_II/IIO (B COOTBETCTBUHU C LICISIMHU CBOCH
,Z[eHTeJ'ILHOCTI/I);

OpPUCHTHPOBATHCA B COACPIKAHUU TCKCTA, I[MOHUMATH LEIOCTHBIA  CMBICHI TCKCTAQ,
CTPYKTYPHUPOBATH TCKCT;

YCTaHABJIMBATb B3aUMOCB3b OIIMCAHHBIX B TCKCTC CO6BITPII>'I, ﬂBJ'IeHPIfI, mponeccoB;
PE3FOMUPOBATH I''TABHYIO HJCHO TCKCTA,

KPUTHYCCKU OLICHUBATL COACPIKAHUC U q)OpMy TCKCTA.

q)OpMI/IpOBaHI/IC U Pa3sBUTUC DOKOJOIMYCCKOro MbINUJICHUA, YMCHUC IIPUMCHATHL €ro B
HO3H&B&TCJ’ILHOI>1, KOMMYHHKaTHBHOﬁ, COLIMAIbHOM IMPpAaKTUKE U HpO(I)CCCHOHaHBHOﬁ
OpUCHTAlHU.

OOyyJaromuiics CMOXKET:

ONPEIEIATh CBOE OTHOIIEHNUE K IPUPOTHOM CpELIE;



5.

aHAJM3UPOBATh BIIMSHUE DSKOJIOTMYECKHX (DaKTOPOB HA Cpeay OOWUTaHHMS IKUBBIX
OpraHU3MOB;

IIPOBOJUTH IPUYMHHBIN U BEPOSITHOCTHBIN aHAJIN3 DKOJIOTUYECKUX CUTYALIU;
MIPOTHO3UPOBATh U3MEHEHHSI CUTYalluU IIPU CMEHE JICHCTBHSI OAHOTO (pakTopa Ha JeiicTBre
npyroro (akropa;

PacIpoCTpPaHATh KOJOTHUECKHUE 3HAHUS U y4aCTBOBATh B IIPAKTUYECKUX JIeax 10 3aIUTE
OKpYKarollen Cpebl;

BBIpaXKaTh CBOE OTHOILIECHHME K MPUPOJE YePe3 PUCYHKH, COUMHEHMSI, MOJIEIH, IIPOCKTHHIE
paboTHL.

PasButrie MOTMBAaLIMM K OBJIAJICHUIO KYJbTYpOW AaKTHMBHOTO HCIIOJIB30BAaHUS CIOBapeu U
JPYTUX MIOUCKOBBIX CUCTEM.

OO0yuaromuncst CMOXET:

OTIpeIeTIsATh HE0OX0IMMbIE KITFOUEBBIE IOMCKOBBIE CJIOBA U 3aITPOCHI;

OCYIIECTBJISITh B3aUMOJCHCTBHUE C JIEKTPOHHBIMHU MTOMCKOBBIMU CUCTEMAaMU, CIIOBAPSMU;
(hopMHUpPOBATH MHOKECTBEHHYIO BEIOOPKY M3 MMOMCKOBBIX HICTOYHHUKOB JIJIs1 00BEKTUBHU3AIIUN
pe3yJIbTaTOB MIOUCKA;

COOTHOCHTH MOJTyYEHHbIE PE3y/IbTAaThl TIOUCKA CO CBOEH JEATEIbHOCTHIO.

KommyHnukatuBubie YY /|

1.

YMeHne OopraHu30BBIBaTh y4e€OHOE COTPYJHHYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUYHUTENIEM W CBEPCTHUKAMH; Pab0OTaTh WHIWBHIYaJIbHO W B TPYIIE: HAaXOAUTh oOIIee
pereHue u pa3pemarb KOH(IUKTH Ha OCHOBE COTJIACOBAHUS TO3UIIMNA U yI€Ta HHTEPECOB;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaWBaTh CBOE MHEHHUE.

OO0yuaromuicst CMOXKET:

OTIPEIEIIATH BO3MOKHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

UTpaTh ONpPeAETIEHHYIO POJIb B COBMECTHOM NS TEbHOCTH;

MPUHUMATh MO3UIUI0 cOOeCeTHNKa, MOHUMAs MO3UIUI0 IPYroro, pa3iuyaTh B €ro peyu:
MHEHHE (TOYKY 3pCHHsI), TOKa3aTeJIbCTBO (ApryMEHThI), (DaKThl; THIOTE3bI, aKCHOMBI,
TEOpUHU;

OTIpENeNATh CBOM JACWUCTBUS M JEHCTBUS MNapTHEPA, KOTOpPbIE CIOCOOCTBOBAIM WIIU
MPEMSTCTBOBAIYU MPOTYKTUBHON KOMMYHHUKAIUH;

CTPOUTH MO3UTHUBHBIE OTHOIIEHHUS B IIpoliecce Y4eOHOM U O3HABATENIbHOM 1eATEIbHOCTH;
KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUYKY 3PEHHUS, B JUCKYCCHUH YMETh
BBIJIBUTaTh KOHTPApryMEHTHI, nepedpa3supoBaTh CBOIO MBICIH (BIaJCHHE MEXaHH3MOM
SKBHUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABaTh
OLIMOOYHOCTH CBOET0 MHEHHS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €r0;

npeaaraTe albTePHATUBHOE pellieHHe B KOH(MIMKTHON CUTYallHH;

BBIJICIISATH OOIIYIO TOUKY 3pEHUS B JUCKYCCUU;

JIOTOBApUBATHCA O TIPaBUIIaX U BOIPOCaxX JUIsl 00CYKI€HUS B COOTBETCTBUHU C IOCTABIEHHON
repe rpymmon 3a1auen;

OpraHu30BBIBaTh YyueOHOE B3aMMOJEHCTBHE B rpymne (ONpeAensaTh oOImue e,
pacnpenensTh poiiu, J0TOBapUBAThLCS APYT C IPYTOM U T. 11.);

yCTpaHsATh B paMKaxX JUaliora pa3pelBBl B  KOMMYHHUKAllUHU, OOYCIOBICHHBIC
HEMOHMMAaHHEM/HETIPUSTHEM CO CTOPOHBI COOECeHUKA 3aa4uu, (OPMBI HIU COJIEP>KaAHUS
Jranora.

YMeHHe OCO3HAaHHO WCHOJIb30BAaTh pEYEBbIE CpPEACTBA B COOTBETCTBMM C 3ajayeil
KOMMYHHKAITUHN JJIs1 BBIPQXKEHHUSI CBOMX YYBCTB, MBICICH W MOTpeOHOCTEN Jyis



IUIAHUPOBAHMS U PETYIISILIMN CBOCH JAESATEIBHOCTH; BJIAJICHUE YCTHOW U MUCbMEHHOM PEUbIO,
MOHOJIOTUYECKOM KOHTEKCTHOM PEUbIO.

OOy4JaroImuiicss CMOXKET:

3.

ONPEEIATh 3a7jauy KOMMYHUKALIMM U B COOTBETCTBUHU C HEW OTOMPATh PEUEBBIE CPENICTBA;
OTOMpaTh M HMCIIOJIb30BaTh PEUEBBIC CPEICTBA B MPOLIECCE KOMMYHHUKAIMU C APYTHMHU
JIOJbMU (IMAJIOT B TIape, B MAJIOW TPYIIIE U T. 11.);

MIPEJICTaBIATh B YCTHOM WJIM NMHUCbMEHHOM (hopMe pa3BEPHYTHIM MIaH cOOCTBEHHOM
NeSITENIbHOCTH;

COOII0IaTh HOPMBI IYOTMYHOW PEYH, PETJIAMEHT B MOHOJIOTE U TUCKYCCHH B COOTBETCTBHH
C KOMMYHHMKAaTUBHOM 3a7a4eH;

BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHUE (CY)KJIEHUE) U 3alpalivBaTh MHEHHUE MapTHEpa B
pamKax quainora;

MIPUHUMATh pellIeHre B X0/1€ AUAJIOTa U COTJIaCOBBIBATh €ro ¢ COOECEHUKOM;

co37aBaTb NUCbMEHHbIE KIWIIMPOBAHHbIE W OPUTHMHAIIBHBIE TEKCTHl C HMCIOJIb30BaHHUEM
HE0OXO0IMMBIX PEUYEBBIX CPEJICTB;

HCII0JIb30BaTh BepOalbHbIE CPEeICTBA (CpeAcTBa JOTMUECKON CBSI3M) NSl BBLACICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

HCI0JIb30BaTh HEBEPOAIbHBIE CPEICTBA WM HAIJISTHBIE MaTepPHaIbl, MOATOTOBICHHbIE/
O0TOOpaHHBIE MOJT PYKOBOJACTBOM YUHTEJIS;

JieNlaTh OLIEHOYHBIM BBIBOJ O JOCTH)KEHUU LENH KOMMYHHKAIIUU HEMOCPEICTBEHHO MOCIie
3aBepUIEHUS] KOMMYHHUKAaTUBHOTO KOHTaKTa 1 000CHOBHIBATH €T0.

®dopMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JacTH MCIOJb30BaHUA MH(POPMALUOH-
HO-KOMMYHHUKaIIMOHHBIX TexHoyorui (manee — UKT).

OO0yuaromuicst CMOXKET:

LIeJIeHaNpPaBJIeHHO UCKATh U UCII0JIb30BAaTh HH(OPMAIIMOHHBIE PECYpPChl, HEOOXOAUMBIE ISt
pereHust yueOHbIX U TPaAKTUYECKUX 3a]1ad, ¢ ToMonisto cpenacts MKT;

BBIOMPATh, CTPOUTH U UCIIOJIB30BATh a/IEKBATHYIO0 HH(POPMAIIMOHHYIO MOJEIH 7S epeaadu
CBOMX MBbICIIEH CPEICTBAMHU ECTECTBEHHBIX U (POPMANIbHBIX SI3BIKOB B COOTBETCTBUHU C
YCIOBUSMU KOMMYHUKAIIUU;

BBIACIATh UH()OPMALIMOHHBIA aCHEKT 3a/ladyM, ONEepUpPOBaTh JAHHBIMH, HCIIOJIb30BaTh MO-
JIelb pelleHus 3aJauu;

HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMU (BKJIIOYas BBIOOp aJeKBAaTHBIX 3ajaue
WHCTPYMEHTAJIBHBIX MPOTrPaMMHO-aNMNapaTHBIX CPEICTB U CEPBHUCOB) Uil pEIICHUS
MH(OPMALIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX Y4eOHBIX 3a/1ay, B TOM YHCIE: BBIYUCIICHUE,
HamucaHue MUceM, COUMHEHHH, TOKIanoB, pedepaToB, CO3IaHue MPE3CHTALUN U 1p.;
HCIO0JIb30BaTh UH(GOPMAIIUIO C YIETOM ITUUECKUX U MTPABOBBIX HOPM;

C03/1aBaTh MH(POPMALIMOHHBIE PECYPCHI PA3HOTO TUIA U JJISl pa3HBIX aYAUTOPHIL, COOMI0AATH
MH(OPMALMOHHYIO TUTHEHY U IIpaBHiia HHPOPMAIIMOHHOM 0€301acHOCTH.

IIpenmeTHbIMHU pe3yabTaTaMu 00yueHus pusuke B 7-9 kiiaccax sIBJISAIOTCS:

(dbopMuUpOBaHME TPEICTABICHUH O 3aKOHOMEpPHOW CBSI3M M IIO3HABAEMOCTH SBICHMUN
IpUPOIbI, 00 00BEKTUBHOCTH HAYYHOTO 3HAHUS; O CHCTEMO0Opa3youeil poiau GU3NKH JUIs
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHIl; HAyYHOIO MUPOBO33pEHUS
KaK pe3yabTaTa H3y4eHHMs OCHOB CTPOCHHS MarepuM M (yHIAaMEHTAIbHBIX 3aKOHOB
¢bu3uku;

3HaHUS O MPUPOJE BAKHEUITNX (PU3MUYECKHUX SBJICHUN OKPYKAIOIIET0 MUpPA U MOHUMaHHE
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSI3b U3YUCHHBIX SIBIICHUI;
(dopMupoBaHHE MEPBOHAYAIBHBIX MNPEACTABICHUN O (PU3MUECKON CYIIHOCTU SBIICHHI
IPUPOJIBI (MEXaHUUECKUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX), BUAAX MAaTEPUU
(BemiecTBO M MOJ€), ABMKEHHHM KaK CIOCOO€ CYIIECTBOBAHUS MaTE€pPHUU; YCBOCHHE



OCHOBHBIX HJEH MEXaHUKH, ATOMHO-MOJIEKYJSPHOIO YYEHHS O CTPOEHUHM BEIIECTBA,
AJIEMEHTOB AJIEKTPOJMHAMUKN U KBAHTOBOH (DM3UKH; OBJIaICHUE MTOHATHHHBIM annapaToM
Y CUMBOJIMYECKHUM SI3IKOM (PH3UKH;

® yYMEHMS I0JIb30BATHCS METO/IaMU HAyYHOTO MCCIIEI0BAaHNUS SBJIEHUI IPUPOIbl, IPOBOAUTD
HaOJIO/IeHUs, TUIAHUPOBATh W BBINOJHATH SKCIIEPUMEHTHI, 00pabaThIBaTh pe3yIbTaThl
U3MEpPEHUH, MPEJCTaBIATh pe3yabTaTbl M3MEPEHUN C MOMOIIbIO TaOJMl, Trpa@UKOB U
bopmynn, OOHAPYKMBATh 3aBHCHUMOCTH MEXIY (U3NYECKUMHU BEIMYMHAMHU, OOBICHATH
[IOJIyYE€HHBIE pe3yJbTaThl U JENaTh BBIBOJbI, OLIEHMBATh IPAHULBI IOTPEIIHOCTEH
pe3yJIbTaTOB U3MEPEHUI;

e yMEHHS IPUMEHSTHh TEOPETHUYECKHE 3HAHUS MO (PU3MKE HA MPAKTUKE, peraTh (GU3NIeCcKue
3a/1auy Ha IPUMEHEHHE MT0JIyYEHHBIX 3HAHUM;

® YMEHMsS U HaBBIKM IPUMEHSTDH MOJyYEHHbIE 3HAHUS 11 OOBSICHEHUS IPUHIIUIIOB AEHCTBUS
BAKHEHIINX TEXHUYECKUX YCTPOWCTB, (pabOThl) MAaIIMH M MEXaHU3MOB, CPEJICTB
MEpPEeBUKEHUS M CBSI3M, OBITOBBIX MNPUOOPOB, MPOMBIIUIEHHBIX TEXHOJOTHYECKUX
MPOLIECCOB, PEIIEHUsI TMPAKTUYECKUX 3aJad [OBCEJAHEBHOM JKHU3HM, oOOecredyeHus
0€30MacHOCTH CBOEH JKHM3HM, PALMOHAIBHOTO IPUPOJOINOJIB30BAHUS U OXPAHbI
OKpPY’KaIOILle! CpeJibl; BIUSHUS TEXHUUYECKUX YCTPONCTB Ha OKPYXKAIOIIYIO Cpeny;

® 0CO3HAHHE BO3MOXHBIX IPUYMH TEXHOTEHHBIX U HKOJIOTUYECKUX KaTacTpod.

® 0CO3HaHME HEOOXOJAMMOCTH TPUMEHEHHUS JOCTHKEHUM (GU3MKU M TEXHOJOTHH ams
PaIOHAIBLHOTO MPUPOIOIIOJIH30BAHNUS;

® OBJIAJICHHE OCHOBaMHU O€30MaCHOTO HCIIOJIb30BAHUS E€CTECTBEHHBIX W HCKYCCTBEHHBIX
ANEKTPUYECKUX U MATHUTHBIX IOJIEH, SJIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, ECTECTBEHHBIX
1 UCKYCCTBEHHBIX HOHU3HUPYIOLIUX U3Ty4eHHUH BO H30exkaHne X BpeIHOT0BO3IEHCTBUS Ha
OKPY’KAOIIYIO CPEly U OPTaHU3M YEIIOBEKA;

e (opMupoBaHHEe YOEXKIECHHUS B 3aKOHOMEPHOM CBSA3U U MMO3HABAEMOCTH SBJIEHUN MPUPOJIBI,
B OOBEKTUBHOCTM HAy4YHOTO 3HaHUS, B BBICOKOM IIEHHOCTH HAayKH B DPa3BUTHH
MaTepHaIbHON U TyXOBHOUW KYJIbTYPHI JIIOACH;

® Da3BUTHE TEOPETUUYECKOI'O MBIIUIEHUS HA OCHOBE (POPMUPOBAHUS YMEHHUM YyCTaHABIMBAThH
(baxThl, pa3nuyaTh NOPUYMHBI U CIEACTBUA, CTPOUTh MOJEIU M BBIABUraTh T'HIIOTE3BI,
OTBICKMBAaTh M (HOPMYIMPOBATH JIOKA3aTEIbCTBA BBIIBUHYTHIX TMIIOTE3, BBIBOAUThH U3
HKCIEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKUX MoJeell (PU3NUECKUE 3aKOHBI;

® pa3sBUTHE YMEHUs IUIAHUPOBATh B IIOBCEIHEBHOW KM3HU CBOM JECHCTBUS C IPUMECHEHUEM
IIOJIy4YEHHBIX 3HAaHUH 3aKOHOB MEXaHWKH, JJIEKTPOANHAMUKH, TEPMOJINHAMUKH U TEIIOBBIX
SIBJICHUH C 11eJIbI0 COepeKEeHUs 3J0POBbS;

e (opMupOBaHUE MPEJCTABICHUI O HEPALIMOHAILHOM HMCII0JIb30BaHUU IIPUPOIHBIX PECYPCOB
U DHEPIUH, 3arPSA3HEHUN OKPYXKAIOUIEH cpellbl KaK CIEACTBHE HECOBEPLICHCTBA MAIIWH U
MEXaHHU3MOB.

e KOMMYHMKAaTHUBHBIE YMEHMs: JAOKIAAbIBAaTh O pe3yJabTaTaX CBOEr0 HCCIEI0OBaHMS,
y4acTBOBaTh B JUCKYCCHUH, KPaTKO M TOYHO OTBEYaTh Ha BOIPOCHI, HCIIOJIb30BAThH
CIPABOYHYIO JIUTEPATYPY U APYTe UCTOYHUKH HHPOPMALIHH.

BbINyCKHUK HAYYHUTCH:

coOroaTh TpaBuiia 0€30TIACHOCTH U OXPaHbI TPyJa MPpH paboTe ¢ y4eOHBIM | JIAO0OPATOPHBIM
obopynoBaHuEM;

INOHHUMATb CMBICJII OCHOBHBIX q)HSH‘leCKI/IX TCPMHUHOB: (I)I/ISI/ILICCKOC TECIIO, (1)I/I3I/I‘ICCKOC SIBJICHHUC,
(I)I/ISI/ILICCKEUI BCJIIMYNHA, CIUHUILIBI U3MCPCHUA,

pacmo3HaBaTh MPOOIEMBI, KOTOpPHIE MOXKHO PEHINTh IMPH MOMOIIU (DU3UMUYECKUX METOOB;
aHAJIM3UPOBATh OTACJIbHBIE ATalbl MPOBEICHUS HCCIEIOBAHUNA U UHTEPIPETUPOBATh PE3YyIbTaThl
HaOJII0ICHUH U OIBITOB;



CTaBHUThH OIBITHI 10 MCCIECIOBAHUIO (PM3UYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Ted Oe3
WCTIOJb30BAHUS TPSIMBIX M3MEPEHUH; MpU 3TOM (OpMYIHPOBaTh MpodiIeMy/3agady y4eOHOTo
HKCIIEPUMEHTa; COOMpATh YCTAHOBKY W3 MPEIOKEHHOTO O0OPYIOBaHHS;, MPOBOIAUTH OMBIT
(hopMyITUPOBATH BEIBOJIBI.

[Ipumeuanue. [Ipu npoBeaeHnn uccienoBanus GU3NYECKUX SIBJICHUN H3MEpUTENIbHbIE IPUOOPHI
HCIIOJIB3YIOTCH JINIIb KaK JaTYUKU U3MEPCHUA (1)I/I3I/II-I€CKI/IX BEJIMYMH. 3alIiCH MOKa3aHUi PpAMBIX
HM3MEPEHUH B 3TOM cllydae He TpeOyeTcs.

[IOHUMATbh POJIb KCIIEPUMEHTA B MOJyYEHUH HAYYHOU UH(POpMAIUY;

MIPOBOJUTH MPSIMbIE U3MEpPEHUs (PU3MUECKUX BEIMYMH: BPEMs, pacCTOSIHUE, Macca Tena, 00beMm,
CWJIa, TemIepaTypa, aTMOC(epHOe [aBJIE€HME, BIAXKHOCTb BO3[yXa, HaINpsDKEHHE, CHJIa TOKa,
paaranoHHbIA (POH (C MCHOJIB30BaHUEM JO3UMETPA); IPU 3TOM BbIOMpATh ONTUMAIbHBIN CIIOCOO
M3MEPEHUS U UCIOJIb30BaTh IPOCTENIINE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHU.

[Ipumeuanue. JlobGas ydeOHas mporpamma JOJKHAa OOECHEeurBaTh OBJIAJICHHE MPSIMBIMU
U3MEpPEHUSIMU BCEX MEPEUUCIICHHBIX (PU3NUECKUX BEIUYUH.

MIPOBOJUTH MCCIEI0BAHNUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH C HCIOJB30BAHUEM MPSIMBIX
U3MEpEHUi: MpU ATOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCUPOBATH PE3yNbTaThl MOJY4EHHOU
3aBUCHUMOCTHU (PU3MUECKUX BEJIUYMH B BUJE TaOIUI] U rpaduKOB, eiaTh BBIBOJIBI 10 pe3yabTaTam
HCCIEN0BaHU;

MIPOBOJUTH KOCBEHHbIE H3MEpeHUs: (U3NYECKUX BEIUYMH: MPH BBIIOJHEHUH H3MEPEHUN
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CII€Aysd TPEAJI0KEHHON WHCTPYKIUH, BBIUUCISTDH
3HAYEHHUE BEJIMYMHBI U aHAIW3UPOBATh MOJYUYEHHBIE Pe3ybTaThl C YUETOM 3a/JaHHOI TOUYHOCTH
U3MEPEHMUI;

AHAJIIM3UPOBATE CHUTyallUM IIPAKTHKO-OPUCHTHPOBAHHOI'O XapakKTEpa, Y3HaBaTb B HHUX
IMPOSABJICHUC N3YUCHHBIX (1)I/ISI/II'ICCKI/IX SIBJICHUU HIIN 3aKOHOMCpHOCTeﬁ " IIPUMECHATh UMCHOIIHUECS
3HaHUA JIA UX O6T.>$[CH€HI/ISI;

IIOHUMATh IIPHUHIOUIIBL ,HCfICTBHH MallllH, HpI/I60pOB N TEXHUYCCKUX YCTpOfICTB, YCI0BUA HUX
0€30I1aCHOTO MCIIOJIb30BaHUS B MMOBCEIHEBHOM KHU3HU,

HCIIOJIb30BAaTh IIPH BbIIIOJHCHUU y‘le6HBIX 3aa4d HAYYHO-NIOIIYJIPHYKO JIUTEpATypy O
(1)PI31/I"ICCKI/IX SIBJICHUAX, CIIPABOYHBIC MATCpUaJibl, pECYPChI I/IHTepHeT.

BbInyCKHHUK NOJTY4YUT BO3MOKHOCTh HAYYHThHCS:

OCO3HAaBAaTh ICHHOCTb HAYYHBIX HCCHeﬂOBaHHﬁ, POJIb (1)I/I3I/IKI/I B paClIMpCHUU HpeI[CTaBJ'IeHI/Iﬁ 00
OKpYyXKaromeM MHUPE 1 €€ BKIIAJA B YIYUHICHUC KaYCCTBA KU3HU,

HCIIOJIb30BAThL TMPHUEMbI TMOCTPOCHUA (1)I/I3I/I‘IGCKI/IX Moz[eneﬁ, IHouCKa H CI)OpMYJ'IPIpOBKI/I
AOKa3aTCJIbCTB BBIABUHYTBIX THUIIOTE3 W TCOPCTUUYCCKUX BBIBOJOB Ha OCHOBC OMIIMPHUYCCKHU
YCTaAHOBJICHHBIX (I)aKTOB;

CpaBHHUBATb TOYHOCTb H3MCPCHUIA (I)I/ISI/I‘-IGCKI/IX BEJIUYUH MO BEIMYHMHE HX OTHOCHUTEILHOM
MOrpCuIHOCTU NTPHU NPOBCACHUHN IMTPAMBIX HSMGPGHHﬁ;



CaMOCTOSITEIILHO MPOBOJINUTH KOCBEHHBIE M3MEPEHHS] M UCCIIEIOBAHUS (PU3UUECKUX BEITHMUUH C
MCTIOJIb30BAHMEM PA3IIMYHBIX CIIOCOOOB M3MEpeHUs (PU3UYECKUX BEJIMYWH, BHIOMpATh CPENCTBA
U3MEPEHUsI C YY4ETOM HEOOXOAMMON TOYHOCTH H3MEpEeHMi, 0OOCHOBBIBATH BHIOOp crocoba
MU3MEPEHUs, aJIcKBATHOIO IIOCTABJICHHON 3a/1aue, IPOBOUTL OLEHKY JOCTOBEPHOCTH IIOJIy4EHHBIX
pe3yJIbTaTOB;

BOCIIPUHUMATh UHPOPMAINIO (PU3NUECKOTO COAEpKaHHs B HAYYHO-IIOMYJISIPHON JIUTEpaType U
cpeacTBax MaccoBod wWH(poOpManuM, KPUTUYECKH OICHWBATH IOIYYCHHYIO HH()OPMAIHIO,
aHATM3UPYS €€ CoJepKaHne U TaHHbIE 00 NCTOYHUKE MHPOPMALIUH;

C03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHUS 0 GU3NYECKUX SIBJICHUIX HA OCHOBE
HECKOJIbKUX HMCTOYHUKOB MH(OpPMaIUM, COMPOBOKIATh BBICTYIJICHHE IMPE3EHTAINEH, yUUThIBas
0COOEHHOCTH ayIUTOPUH CBEPCTHUKOB.

MexaHnn4yeckue siBJICHUSA
BpInycKHUK HAy4YUTCS:

pacCrmo3HaBaTb MEXaHUYCCKHUC SABJICHUA U 00BSACHSTH Ha OCHOBE NMCHOLIUXCS 3HAaHUHA OCHOBHEIE
CBOMCTBA WU YCJIOBUSA MPOTEKAHUSA ITUX SIBJICHUU: PaBHOMCPHOEC N HEPABHOMCPHOC JBUIKCHHUC,
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE, OTHOCUTEIBHOCTh MEXaHHUYECKOTO
NBUKEHHS, CBOOOJIHOE TWaJeHHWE TeJ, PAaBHOMEPHOE JIBM)KEHHE I10 OKPYKHOCTH, HHEpIus,
B3aMMO/ICHCTBHUE TENl, PEAKTUBHOE JIBM)KEHUE, TIepeiada JaBICHUS TBEPABIMH TEJIAMH, )KUIKOCTIMHU
U Ta3amu, atMoc(hepHOe JaBJCHHE, IUIaBaHUE TeEJ, PABHOBECHE TBEPIBIX TN, HMMEIOIINX
3aKpETUICHHYIO OCh BpallleHus, KoyiebaTeIbHOe IBKCHHE, PE30HAHC, BOJTHOBOE JBM)KCHHE (3BYK);

OTHCHIBATh U3yYEHHBbIE CBOMCTBA TeJl M MEXaHHYECKUE SIBJICHUS, MCIONb3ysd (u3nueckue
BEJIMYMHBI: IyTh, IEpPEMEILECHNE, CKOPOCTh, YCKOpEHHe, IMepuo] oOpaiieHus, macca Tea,
IUIOTHOCTH BEIIECTBA, CHJia (CHJIa TSHKECTH, CHJIa YIIPYrOCTH, CUJla TPEHUSs), NaBJICHHUE, UMITYIbC
Tena, KMHEeTUYecKas SHEeprus, MOTEHIMalbHAs SHEprus, MexaHuueckas padoTa, MeXaHHW4yecKas
Mo1tHocTb, KIT/I ipu coBepiennn paGoThl ¢ UCMIOIB30BAHUEM ITPOCTOTO MEXaHU3Ma, CHJIa TPEHHS,
aMIUIMTYy1a, IEPUOJ U YacTOTa KoyieOaHUi, UIMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEeHUs; Ipu
ONKCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCHOJIB3YEMbIX BEJIMYMH, X 0003HAYCHUS
U eIMHULBI U3MEPEHUS, HAXOAUTh (HOPMYIBI, CBA3BIBAIOIINE JAaHHYIO (U3MUYECKYIO BEIUYUHY C
JIPYTMMU BeTMYMHAMH, BBIUMCISATH 3HAaUeHNUE (PU3UIECKON BEIUYUHBL;

aHAJIM3UPOBATh CBOMCTBA TEJI, MCXaHMUYECKHE SIBJICHUS W IMPOIECCHI, UCTIONB3Ys (PU3HUECKHUE
3aKOHBI: 3aKOH COXPAHCHUs SHEPTHHU, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHITUIT CYIIEPIIO3UIIUU CHII
(maxoxnenue paBHoxeWcTByromend cuibl), |, Il u Il 3akonsl HploToHa, 3akOH CcoxpaHeHUS
uMITynabca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpH TOM pa3inuyaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €r0 MAaTeMaTUYECKOE BBIPAKEHUE;

pa3jindaTb OCHOBHBIC NPU3HAKHW HU3YUYCHHBIX (1)I/I3I/I‘leCKI/IX MOJETIeH: MaTepuajibHasA TOYKa,
HHCpLHUAJIbHAas CUCTEMA OTCUYCTA,

pemaTh 3a1aud, MCMOJIb3Yys (U3MUECKHe 3aKOHBI (3aKOH COXPAaHEHUS SHEPruH, 3aKOH
BCEMHUPHOTO TAroTeHusi, npuHuun cynepnosuiuu cui, I, Il u |1l 3akonsr HeroToHa, 3akoH
COXpaHeHUs1 UMITYJNbca, 3aKoH ['yka, 3akoH Ilackais, 3akoH Apxumena) U GopMyIbl, CBSI3bIBAIOLINE
¢u3nyeckue BeNUYHMHBI (ITyTh, CKOPOCTh, YCKOpEHHE, Macca Telsa, MIOTHOCTh BEIecTBa, CHIIA,



JaBlieHUE, UMITYJIbC TeJa, KHHEeTHYeCKas JHEPTusl, MOTCHIMAJIbHAS SHEPTHsl, MEXaHW4YecKas padora,
MexaHnueckas MourHocTb, KITJI mpocToro Mexanusma, cuiaa TpeHUs! CKOJIbXEHHs, Ko3(duiment
TpPeHUs, aMIUIUTyJa, MEpUoJ M YacToTa KoyieOaHWH, JUIMHA BOJHBI M CKOPOCTh €€
pacrpocTpaHeHus): Ha OCHOBE aHallu3a yCJIOBHUs 33[a4 3alUChIBATH KPATKOE YCIOBHE, BBIIEIATH
¢bu3nvecKkrue BeIUYNHBI, 3aKOHBI U (OPMYJITbI, HEOOXOAUMBIE ISl €€ PEIICHHSI, IPOBOJUTH PACUETHI
1 OLIEHUBATh PEAJIbHOCTD MOTYYEHHOTO 3HaUeHUS! (PU3MUECKOMN BEIUYUHBI.

BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUIUTHCHA:

HCI0JIb30BATh 3HAHUS O MEXAHMYECKUX SIBJICHHUSIX B IOBCEAHEBHOW >KHM3HM AJIsl oOecrieyeHus
0€30MacHOCTH MpHU 00palleHUu ¢ NMpUOOpaMHu M TEXHUYECKHMMH YCTPOWCTBAMH, Ul COXPAaHEHUS
3I0pOBbsSI U COOJIIOJIEHHS] HOPM SKOJIOTUYECKOTO MOBEACHUS B OKpYXKaIolLeH cpese; NPUBOIUTh
MpUMEpPbl MPAKTUYECKOTO HCIOJb30BaHUS (PU3MUYECKUX 3HAHUM O MEXaHMYECKUX SIBICHUSX U
(Gu3NyecKux 3aKOHaX; MPUMEPbl HCIOJIb30BaHUSI BO300OHOBIISEMBIX HMCTOYHUKOB 3SHEPIUU;
9KOJIOTMYECKUX MOCIEICTBUN UCCIEA0BAHNUS KOCMUYECKOTO POCTPAHCTB;

pasnuyaTh TPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHHMMATh BCEOOLINI XapakTep
(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpAaHEHUS MEXaHMYECKON SHEepruu, 3aKOH COXpaHEeHHs
UMITYJIbCa, 3aKOH BCEMUPHOIO TATOTEHHS) U OTPAaHUYEHHOCTh MCIOJIb30BaHUS YAaCTHBIX 3aKOHOB
(3akoH I'yka, Apxumena u ap.);

HaXOJUTh aJIEKBATHYIO MPEUIOKEHHOM 3a1aue (PU3nuecKyro MOJeNb, pa3pemarb NpooieMy Kak
Ha OCHOBE MMEIOIINXCS 3HAaHUN TI0 MEXaHHMKE C UCIIOJIb30BaHHEM MaTeMaTHYeCKOro anmnapara, Tak
Y TIPU MOMOITY METOJOB OLICHKHU.

TemoBbie SIBJICHUSA
BbINMyCKHUK HAYYHUTCSH:

pacrno3HaBaTh TEIUIOBbIE SBJICHUS U OOBACHATH Ha 0aze MMEIOIIMXCA 3HAHUI OCHOBHBIC
CBOMCTBA WJIM YCJIOBHUSl NPOTEKAHUS ATHX SBIEHUM: Auddy3us, u3MeHeHHe o0bema Tel Mpu
HarpeBaHuu (OXJIXKIACHUM), OOJbIAs CKUMAEMOCTh Ia30B, Majlas CKHUMAEMOCTh JKHIKOCTEH U
TBEpAbIX TEN; TEIUIOBOE pPaBHOBECHE, HCHApEHUE, KOHJEHCAIMs, IJIaBICHUEe, KPHCTaJUIU3allus,
KHUIIEHHUEe, BIAXHOCTh BO3MlyXa, pa3lUYHbIE CIOCOOBI Termonepeaayu (TemIONpOBOIHOCTD,
KOHBEKIIHS, U3ITyUYEHUE), arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIOICHNE YHEPTHUH MPU UCTIApEHUHN
KUJKOCTA WM BBbIJCJICHHE €€ MPH KOHJEHCAIMM Tapa, 3aBUCUMOCTb TEMIIepaTypbl KUIEHUS OT
JIABJICHUS;

OIMCBIBATh U3yUEHHBIE CBOICTBA TeJ U TEIUIOBBIE SIBJICHUS, UCIIOJIB3Ys (PU3NUECKHE BETUUUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSASI 3HEPTHs, TEMIIEpPATypa, yAelbHas TEIUIOEMKOCTh BEIECTBA,
yJelbHas TeIJIoTa IUIaBJICHNUs, YAeIbHasl TeIUIoTa napooOpa3oBaHus, y/eJIbHas TeII0Ta CrOPaHUs
TOTUIMBA, KO3()UIIMEHT M0JIe3HOro AEHCTBUS TEIJIOBOTO JBUTATElIs; NMPH OMUCAHUU MPABHIBLHO
TPaKTOBaTh (PU3UUYECKUI CMBICT UCIIOJB3yEMBbIX BEJIMUNH, UX 0003HAYEHUS U € TUHHIIBI H3MEPEHUs,
HaXoJuTh (OPMYIbI, CBS3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEJIMYMHY C JPYTUMH BEJINYMHAMU,
BBIUUCIIATH 3HaUCHHE (PU3MUECKON BEIINUHMHBI,

AHAJIIU3UPOBATH CBOIiCcTBa TCJI, TCIUJIOBBIC SBJICHUA W TIPOLCCChI, HCIOJIE3yd OCHOBHBIC
IMOJIOKCHU S ATOMHO-MOJICKYJIIAPHOTO YYCHUS O CTPOCHUHN BCIICCTBA U 3aKOH COXPAHCHUS DHCPIHUU,



pas3iindaTb OCHOBHBIC IPHU3HAKHU U3YUYCHHBIX (1)I/ISI/II-ICCKI/IX MO[[CJIGI\/JI CTpOCHUA Ia3oB, )I(I/II[KOCTGI;'I
" TBCPABIX TCJII;

MPUBOAUTH TPUMEPHI TMPAKTHYECKOTO HCIOIb30BAHUS (PU3UYECKUX 3HAHUH O TEIJIOBBIX
SIBIICHUSX;

pemaTh 3a7a4M, MCIOJb3ysl 3aKOH COXPAHEHUS HEPrUH B TEIUIOBBIX Ipoleccax U (popMyIbl,
CBSI3bIBAIOIIME (PU3MUECKHE BENWYMHBI (KOJMYECTBO TEIUIOTHI, TEMIEpaTypa, yAeIbHas
TEIJIOEMKOCTh BEIIECTBA, y/AeJIbHas TEIUIOTa IUIABJIEHUS, YJeNbHas TEIUIoTa IapooOpa3oBaHUS,
yIenbHas TETIOTa CTOPaHHsl TOIUINBA, KO3()PUIIMEHT MMOJIe3HOTO NEHCTBUS TEIIOBOTO JIBUTATEIS):
Ha OCHOBE aHa/lIM3a YCIOBUS 3a/add 3alMChIBaTh KPATKOE YCIOBUE, BBIIEISATH (PU3NYECKHE
BEJIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUISl €€ PELIEHHs], TPOBOAUTH PacueThl U OLICHUBATh
peaIbHOCTh MOTYYEHHOI0 3HaUeHUs (PU3MUECKOM BETUUHHBI.

BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYYHUTBHLCH:

WCIIONb30BaTh 3HAHUSA O TEIUIOBBIX SBJICHUSX B TOBCEIHEBHOW KU3HM ISl oOecreueHus
0€30macHOCTH TIPH OOpaIieHuu ¢ MPUOOpaMU M TEXHUUYECKHUMHU YCTPOWUCTBAMM, /I COXPAHECHHS
3I0POBBSI ¥ COOJTFOAICHHS HOPM DIKOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOIICH Cpejie; MPUBOIUTH
MIPUMEPHI FKOJIOTHIECKUX TTOCIIEICTBUI PaObOThI IBUTATENICH BHYTPEHHETO CTOPAHMS, TEIJIOBBIX U
TUIPOIIICKTPOCTAHIINN;

pa3nuyath TpaHUIBl TMPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHMMATh BCEOOUIHMI XapakTep
dbyHIaMEHTANBHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXpaHEHUsS PHEPTUHU B TEIUIOBBIX IpoIleccax) u
OTPaHUYECHHOCTH MCIIOJIb30BAaHHS YaCTHBIX 3aKOHOB;

HaXOJUTh aJIEKBATHYIO NIPEUIOKEHHOM 3a/1aue (PU3NUECKYI0 MOJIeNb, pa3peniaTh npooiaeMy Kak
Ha OCHOBE HMEIOIIMXCS 3HAHUM O TEIUIOBBIX SIBJICHHUSIX C HCIIOJIb30BAaHHEM MaTEeMaTHYeCKOTO
anmapara, Tak ¥ pu MOMOILHA METOJIOB OLEHKH.

3J1€KTpI/I'-leCKPIe N MAarHuTHbIC SABJICHUSA

BbINyCKHUK HAYYHUTCS:

PpacCiio3HaBaTb OJ3JICKTPOMAIHUTHBLIC SBJICHUSA H OOBACHATL HAa OCHOBE HUMCIOIINXCA 3HaHHUHI
OCHOBHbIE CBOMCTBA UJIU YCJIOBUA ITPOTCKAHUA 3TUX SIBIICHHI: QJICKTpU3alusdg TCII, B3aHMOHeﬁCTBHe
3apsa10B, BHGKTpI/I‘IeCKI/Iﬁ TOK H €TI0 Z[eﬁCTBHH (TGHHOBOG, XHUMHYECCKOC, MaFHI/ITHOC),
B3aMMOJICHCTBUE MAarauToOB, 3JICKTPOMAruuTHass HWHAYKIUS, ,HCI>'ICTBI/IG MAarHuTHOroO II0JI1 Ha
MMPOBOAHUK C TOKOM U Ha ABMKYIIYIOCA 3apsSKCHHYI0 4aCTULy, ,HCI>'ICTBI/IG QJICKTPUYCCKOI'O IIOJIA Ha
3apsKCHHYIO YaCTUlly, 3JICKTPOMAIHUTHBIC BOJIHBI, HpHMOHHHCﬁHOC pacnpoCTpaHCHUC CBCTA,
OTPAKCHUC U IIPCIIOMIICHHUEC CBCTA, AUCIICPCUSA CBETA.

COCTaBJIATHb CXCMBI JJICKTPUYCCKUX LIEIIEH ¢ ITOCIeA0BATEIbLHBIM 1 napajijieJIbHbIM COCAUHCHUCM
QJICMCHTOB, pa3jinvdas YCIOBHBIC 0003HaYCHHMS PJICMEHTOB QJICKTPUYICCKUX Lemnemn (I/ICTO‘lHI/IK TOKa,
KIIt04, pE3UCTOp, PCOCTaT, JIaMIIOYKa, aMIICPpMCTDP, BOHBTMeTp).

UCIIOJIb30BaTh ONTHUYECKUE CXEMBI ISl MOCTPOCHUS HM300paKCHUI B IUIOCKOM 3epKajie U
coOuparoreii TuH3e.



ONMCBIBATb U3YUYCHHBLIC CBOMCTBA TE€I U OJICKTPOMArHuTHBIC SABJICHUS, UCIIOJIb3Ys (I)I/I3I/I‘-IGCKI/IG
BCJIIMYHHBI: BHGKTpI/I‘-IGCKI/Iﬁ 3apsan, Cujia TOKa, OJ3JICKTPUYCCKOC HAIPSIKCHHUE, 3SJICKTPUUCCKOC
COIIPOTUBJICHHUE, YACIbHOC

COIIPOTHUBIICHHUE BEIIECTBA, pa00Ta ICKTPHUUESCKOTO T0JIs, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE
" ONITHYCCKaA Cujia JIMH3bI, CKOPOCTb 3JICKTPOMAIrHMUTHBIX BOJIH, JJIMHA BOJIHBI U 4HaCTOTA CBCTA, IIPU
OIMMCaHUH BCPHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II71 CMBICJI UCHOJIb3YCMbIX BCJIMYUH, HX 0003HaYeHUs U
CAMHUIBI U3MCPCHHA, HAXOJUTH (1)OpMy.HI>I, CBA3BIBAIOIIHME JAHHYIO (1)I/I3I/I‘I€CKYIO BCJIIMYMHY C
APYTruMH BCIIMYWHAMMU.

AHAJIIN3UPOBATH CBOMCTBA TCJI, OJCKTPOMArHUTHBIC SABJICHHUA W TIMPOLECChI, MCIIOJIb3Yys
(Gu3nyeckre 3aKOHbI: 3aKOH COXPAHEHUS DIIEKTPUYECKOro 3apsja, 3akoH Oma Juld y4acTKa LelH,
3akoH Jlxoyisa-JleHna, 3aKk0H NpsIMOJIMHENHOTO PacCpOCTPAaHEHUs CBETA, 3aKOH OTPaKEHHUs CBETA,
3aKOH MPEJIOMIICHHs CBETa; MPH 3TOM pa3Indarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €ro
MaTeMaTHYeCKOEe BhIpaKEHHUE.

MPUBOJUTh  TPUMEPbl  IPAKTHUECKOTO  HUCMHOJb30BaHUS  (U3MYECKUX  3HAHMM O
ANIEKTPOMAarHUTHBIX SIBJICHUAX

pemaTh 3a1a9u, HCMOJb3Ys (U3NIecKre 3aKOHbI (3ak0H OMa TS yJ9acTKa [enH, 3aKkoH JIxoyis-
JleHnla, 3aKOH MPSIMOJIMHEHHOTO pAacHpOCTPaHEHHsS] CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH
MpeoMIIeHUsT CcBeTa) W (HOpPMYNbl, CBs3BIBAIONIME (U3MUECKHE BEIWYMHBI (CHjIa TOKa,
AIIEKTPUYECKOE HANPSDHKEHHE, JIIEKTPUYECKOE COMPOTUBIICHUE, YACTBHOE COINPOTHBIICHUE
BEIIECTBa, pab0OTa IMEKTPHUUECKOTO TIOJISI, MOITHOCTh TOKa, JOKYCHOE PACCTOSTHHE W ONTHYECKast
CHJIA JIMH3BI, CKOPOCTH AIIEKTPOMArHUTHBIX BOJTH, [UTMHA BOJIHBI I YaCTOTa CBETa, (POPMYIIBI pacyera
AIIEKTPUYECKOTO COMPOTHBICHHSI TIPU TMOCICIOBATEIbHOM U MapajuIeIbHOM COCIHHCHHUH
MIPOBOJIHUKOB): Ha OCHOBE aHAIM3a YCIOBHS 33/1add 3alHChIBATh KPATKOE YCIOBUE, BBIIEIATH
(bu3nvecKre BEIMYNHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC ISl €€ PEIICHHMSI, TIPOBOUTH PACUYCTHI
Y OLICHUBATh PEAJTHHOCTb MMOJyYCHHOTO 3HAUCHUS (PU3NICCKON BEIMUHUHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

HCIIOJB30BaTh 3HAHHSA 00 OJICKTPOMArduTHBIX ABJICHUSAX B HOBCC,I[HGBHOﬁ KHU3HU AJId
obecneyeHns1 0€30IIaCHOCTH IIpu O6paH_ICHI/II/I C an60paMH N TCXHHUYCCKUMHU YCTpOﬁCTBaMH, JJIA
COXpaHCHHUA 3O0POBbA U CO6J'II-O,I[€HI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B OKPY)KaI-OH_Ieﬁ cpeac;
INPUBOIUTDL IIPUMCEPLI BIIMAHUS JICKTPOMAIrHUTHBIX I/ISHy‘leHI/Iﬁ Ha KMBbLIC OPIraHU3MBbI;

pasiiMiaTtb IpaHulbl IIPHUMCHUMOCTHU (1)I/IBI/I‘leCKI/IX 3aKOHOB, IIOHHUMAThb BCCO6H.IPII>1 XapakKTep
(I)YHI[aMCHTaJ'H)HBIX 3aKOHOB (3aKOH COXpaHCHUA JJICKTPHUICCKOI'O 3ap;ma) U OI'PAaHUYCHHOCTH
HCIIOJIb30BAHHA YaCTHBIX 3aKOHOB (3aKOH Oma AT y4acCTKa eI, 3aKOH ﬂ)KOYJ'IH'.HeHL[a u I[p.);

HCIIOJIb30BAThL IMPHUEMbI TMOCTPOCHUSA (1)I/I3I/I‘IGCKI/IX Moz[eneﬁ, noruckKka H CI)OpMYJ'IPIpOBKI/I
AOKAa3aTCJIbCTB BBIABUHYTBIX THUIIOTE3 W TCOPCTUUYCCKUX BBIBOJOB Ha OCHOBC OMIIMPUYCCKU
YCTaHOBJICHHBIX (I)aKTOB;

HaxXOJUThb aACKBATHYIO HpCHHO)KCHHOﬁ 3aaa4e (I)I/I3I/I‘-ICCKYIO MO/JICJIb, pa3pCllaTh Hp06HCMy Kak
Ha OCHOBE HMEIOIIUXCI 3HaHUM 00 OJICKTPOMArnuTHBIX ABJICHUAX C HCIHOJIB30BAHUCM
MAaTEMaTUYCCKOTIO alIapara, Tak U pyu nNoMoOI1Iu MCTOJI0OB OLICHKH.



KBanToBble siBjIeHUS
BbInycKHMK HAYYHTCS:

pacrio3HaBaTb KBAHTOBLIC SBJICHUSA H OOBSICHIThL Ha OCHOBE HMCIOMINXCA 3HAHUM OCHOBHEIC
CBOMCTBA WM YCJIOBUA HNPOTCKAHUA OTHX SIBIICHHI: CCTCCTBCHHAS W HCKYCCTBCHHAs
pPaanOaKTUBHOCTS, O-, B- " Y-U3J1y4CHUA, BOSHUKHOBCHHC JIMHEIYaToro CIICKTpPa U3JIYYCHHA aTOMaA,

ONMCHIBATh M3YyYCHHbIE KBAHTOBBIC SIBIICHUS, UCNOJb3yd (PU3MUYECKUE BEJIUYMHBI: MAacCOBOE
YHCII0, 3apS0BOE YHCIIO, MEPUOJ] MOoJypacraga, SHeprust (OTOHOB; NMPHU ONUCAHUH IPABMIIBHO
TPAaKTOBAaTh (PU3UUECKUIT CMBICII MCIIOJIb3YEMBIX BETHUUH, UX 0003HAUYCHUS M €ANHUIBI H3MEPEHIS,
HaXOJUTh (OPMYJIbI, CBS3bIBAIONINE JAHHYIO (U3NYECKYIO BEIMYMHY C JIPYTMMH BEIMYHMHAMU,
BBIYMCIISATh 3HAaUCHHUE (PU3NUECKON BEIMYUHBI;

aHAJIM3UPOBATh KBAHTOBBIEC SIBJICHUS, UCIOJIBb3Yys (DU3MUECKHE 3aKOHBI M TOCTYNAThl: 3aKOH
COXpPaHEHHs DPHEPIUH, 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsifia, 3aKOH COXPAHEHUS] MACCOBOTO
qHcia, 3aKOHOMEPHOCTHU M3JTy4EeHHUs U MOTJIOIEHUS CBETa ATOMOM, IIPU 3TOM pa3nyaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BBHIPAKEHUE;

pas3iindyaTb OCHOBHBIC MPU3HAKU HHaHeTapHOﬁ MOJCIN aToMa, HYKHOHHOﬁ MOJACIN aTOMHOTIO
saapa;

MPUBOJUTh MpPUMEPHl MPOSBICHHUS B TMPUPOJE U MPAKTHUYECKOTO  HCIOJb30BaHUS
PaMOaKTUBHOCTH, SIIEPHBIX U TEPMOSACPHBIX peakluii, CHEKTPaJIbHOTO aHAIN3a.

BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

WCII0JIb30BATh MOJIyYEHHbIE 3HAHMSI B TIOBCETHEBHOM JKU3HM MPHU OOpAILIEHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOHUCTBAMHU (CUETYUK HOHU3UPYIOUIUX YaCTHUL, JO3UMETP), AJIS COXpaHEHHS
3JI0pPOBbS U COOJIFOJICHUSI HOPM SKOJIOTHUECKOTO MOBEJICHUS B OKPYXKAIOLIEH cpejie;

COOTHOCHUTD SHEPTHIO CBA3HM aTOMHBIX AA€p C ,I[e(i)eKTOM MaccChlI,

INPpUBOANUTDL IMMPUMCPLI BIIMAHUSA PAAUOAKTUBHBIX I/ISJ'IyLIeHI/Iﬁ Ha XMBBIC OPraHMW3Mbl; IIOHUMAaThb
IIPpUHOMIT JIencTBus JA03UMETPA U PA3JINYATh YCIIOBUS €0 UCIIOJIb30BAHUS

IIOHMMATb J3KOJIOTMYCCKHUC HpO6HCMLI, BO3HHUKAOMUEC IIpU HCIOJIb30OBAHHHW ATOMHBIX
BHeKTpOCTaHHHﬁ, U IIYTHU pCHICHUS 3TUX HpO6J’I€M, MEPCHICKTUBLI UCIIOJIB30BAHUS YIIPABIISICMOT'O
TCPMOAACPHOI'O CUHTC3Aa.

DJIEeMEHTBI aCTPOHOMHUH
BbpinycKHUK HayYHuTCH:

YKa3bIBATh Ha3BaHUM IIJIAHCT ConHeyHOH CUCTCMBI; pa3jiIndaTb OCHOBHBIC IIPU3HAKHU CYyTOYHOTO
BpalllCHUA 3BE3ITHOTO He6a, JABVOKCHUA .HYHBI, COJ'IHI_Ia U IINTAHET OTHOCUTCIIBHO 3BC3 /1,

NIOHUMATD pa3JIndnd MCKIAY FGHHOHCHTPHHCCKOﬁ u FCOLICHTpI/I‘-IeCKOﬁ CUCTCMaMU MUpa,

BblﬂyCKHI/IK MOJYYIMT BO3ZMOKHOCTb HAYIUUTHCH:



YKaSBIBaTb O6H_[I/Ie CBOﬁCTBa 1 OTJINYNA IIJIAHECT 3eMHOI>'I I‘pyrIHBI U INIAHCT-TUTI'aHTOB, MAJIbIX TCJI
CoutHeuHOM cUCTEMBI M OOJIBIINX IJIAHET; MOJIb30BATHCS KApTOH 3BE3THOT0 HeOa IMpH HAOIIOACHUSIX
3BE3IHOrO HEOA;

pa3auyaTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3] (pa3Mep, LBET, TeMIEpaTypa) COOTHOCUTH LIBET
3BE€3/IbI C €€ TEMIIEPATYPOH;

PpasiinvdaTh TUIOTE3bI O NPOUCXOKIACHUN CoHEYHOM CHCTEMEI.

Conep:xkanue yuye0HOro npeamera «®@u3zuka» B 7-9 Kiaccax.

7 kjaacce

(17 gacos, luac B 2 Henmenn)

|. BBegenue
[Ipenmer u MeTob! GUUKHN. DKCIEPUMEHTAIbHbBIN METO ] U3ydeHUsl npuposl. 3mepenue

¢usnueckux BenuuuH. [lorpemnocts n3mepenus. O6001IeHne pe3yIbTaTOB SKCIIEPUMEHTA.
Habmonenue npocteinux sBI€HUI U MPOLECCOB IPUPOIbI C TOMOIIIbIO OPraHOB YYBCTB (3peHus,
ciyxa, ocsizanus). Mcnonb30BaHre MpoCTEHIINX U3MEPUTENbHBIX MPHUOOPOB. CxemaTtnyeckoe
n300paxkeHne onbITOB. MeTo bl odydeHusl 3HaHUi B pu3uke. OU3nKa U TEXHHUKA.

JlaGoparopHas padora.
1.Omnpenenenue UeHbl AeNeHUS U3MEPUTEIHLHOTO Mproopa.
Il. [lepBoHayanbHbBIE CBeEHHUS 0 CTPOEHHUH BelllecTBA.

['mnoTesa o muCKpeTHOM CTpOeHHMH BemecTBa. Mosekyibl. HempepbIBHOCTh M XaOTHYHOCTH
NBWKeHUs dactull Bemiectsa. luddysus. bpoyHoBckoe nBmwkenue. Monenu ras3a, >KHIKOCTH U
TBEpIOTO Tena. B3aumoelicTBre yacTuil BelecTsa. B3anMHoe NpUTSDKEHHE U OTTATKUBAHHE
MoOJieKyJl. Tpy COCTOSIHUS BEIIECTBA.

JlaGoparopHas padora.
2.13mepenune pa3MepoB MaJlbIX Tell.
I1l. B3aumopeiicTBue Te1.

Mexanuueckoe qBukeHue. PaBHomepHoe u He paBHOMepHOE JiBHKeHHe. CkopocTb. Pacuer mytu
1 BpeMeHH JBIKeHus. Tpaekropus. [Ipsmonunelinoe npmxenue. Bzaumoelictsue ten. Muepuus.
Macca. [InotHOCTE. MI3MepeHue Macchl Tena Ha Becax. PacueT maccel 1 o0bema 1o ero
moTHocTU. Cuita. Cuilbl B IPUPOAE: TATOTEHUS, TAKECTH, TPeHUsI, ynpyroctu. 3akoH ['yka. Bec
tena. CBsA3b MEX]ly CUIION TsKECTH M Macco Tena. Junamomerp. CroskeHue ABYX CHIL,
HaIpaBJICHHBIX IO OJIHOM mpsMoil. Tpenue. Yrpyras aegopmarusi.

JInabopamopuwie padomeui.

3.M3mepeHune Macchl Tena Ha PhIYaKHBIX Becax.
4.V3mepenne oobema Tena.

5.0npezeneHye IIOTHOCTH TBEPJOTO BEIIECTBA.

6.I'pagynpoBanue NpyKMHBI U U3MEPEHHUE CUIT TUHAMOMETPOM.



v I[aBJIeH]/Ie TBEPAbIX TeEJ, JKHIKOCTEH M ra3oB.

Hasnenne. OnbiT Toppuuennu. bapomerp-anepoua. ATMocdepHOe TaBICHUE HA PA3INIHBIX
BbIcoTax. 3akoH [lackansa. CriocoObl yBenmueHHsl U yMEHbLIEHUS AaBieHus. JlaBinenue raza. Bec
Bo3nyxa. Bo3aymnas o6onouka. M3mepenne atmochepHoro naBneHus. Manomerpsl. [lopraeBoit
YKUJIKOCTHBIN Hacoc. [lepenaya naBiaeHus TBEpAbIMU TEJIAMU, KUJIKOCTIMU, razamu. Jleiicteue

JKUAKOCTU M ra3a Ha HOIrpy>XKCHHOC B HUX TCJIO. Pacuer JaBJICHUA ) KUJKOCTHU Ha JHO U CTCHKHU
cocyna. Coobmatromue cocyapl. Apxumenona cuia. ['mapasnuueckuit pecc. [liraBanue teo.
[InaBanue cynoB. BoznyxomnaBanue.

JlabopaTopnas padoTa.
7.01penencHre BRITATKUBAIOIICH CHIIBI, ICHCTBYIONICH Ha MOTPYKEHHOE B KHUIKOCTh TEIIO.

8.BrisicHeHue yCIOBUH TIJIaBaHUs TeJa B )KUJIKOCTH.

V. Pa6oTa u MOIIHOCTb. JHEpPrus.

Pa6ora. MoutHocte. DHeprus. Kunernueckast sneprus. [lorenuunanbsHas sHeprus. 3aKkoH
coxpaHeHus1 MexaHnyeckol sHepruu. [Ipocteie mexanu3mel. KIIJ] Mexanu3zmoB. Peryar.
PaBHoBecue cuit Ha ppruare. MoMeHT cuiibl. Peiuaru B TexHuke, ObITy U ipupose. [Ipumenenue
3aKOHa paBHOBECHS pbluara K 0J10Ky. PaBeHCTBO paboT Ipu MCNOJIb30BaHUH IPOCTHIX
MEXaHHU3MOB. «30JI0TO€ NPABUJIO» MEXAHUKH.

JlaGoparopHas padora.

9.BeIsicHEHHE yCTTOBUSI pABHOBECHS phlvara.

10. Onpenenenne KIIJ[ npu noabeMe no HaKJIOHHOM TIOCKOCTH.
V1. IloBTOpeHune

Amnanu3 ommooK, AOMYIEHHBIX B UTOTOBOM KOHTPOJIbHOM padoTe.

8 kiacc
(17 gacon)

|. Tem10oBbIE ABJICHUSA

Buytpennss sueprus. Tennosoe nsmkenue. Temneparypa. Temnonepenaua. Heobparumocts
npouecca remonepeaayd. Cea3b TEMIIEPATypPhl BEMIECTBA C XAOTUYECKUM JIBUKEHUEM €r0
gactull. CnocoObl U3MEHEHUS! BHYTpeHHEN sHepruu. TemnonpoBoHOCTh. KonyecTBO TEIIOTHI.
VY nenpHas TemioeMkocTs. KonBeknus. M3inyuenne. 3akoH COXpaHEHUS DHEPTHH B TEIIIOBBIX
nporeccax. [lnaBiaenne u kpuctayumzanus. Y aeabHas TEIUIoTa IiaBieHus. ['paduk miasneHus u
otBepaeBanus. [Ipeobpa3zoBaHue >HEPruM MPU U3MEHEHUAX arperaTHOr0 COCTOSIHUS BELIECTBA.
Hcnapenue u KoHaeHcaus. Y AeabHas TeIIoTa napooOpazoBaHus U KoHJeHcauu. PaboTa napa u
ra3a npu pacmmpennu. Kunenue xuakoctu. Binaxknocts Bozayxa. TennoBsle IBUraTeNH.

OHeprus TOIIMBA. Y IeibHas TEMJI0Ta CTOPaHUs.

Arperarnasbie coctosHus. [IpeoOpasoBanue sHepruu B TernoBbix asurarensix. KITJ[ temmosoro



JIIBUTATENI.

®ponTaNBHAS TabopaTopHas padoTa.

2.CpaBHEHME KOJIMYECTB TEIIOTHI IPY CMEIIMBAHUU BOJIbI PAa3HON TEMIIEPATYpBHI.
3.M3mepeHue yaenpbHON TEMIOEMKOCTH TBEPAOTO Tela.
Il. DnexkTpuyeckue siBJeHUS M 3JIEKTPOMArHUTHbIE SIBJICHHUS

DnekTpu3alus Tei. DIeKTpuueckuil 3apsia. BzaumoaeiictBue 3apsaoB. [[Ba Buga 3eKTpUIECKOTO
3apsaa. JJuCKpeTHOCTh 3JIEKTPUUECKOT0 3apsiaa. DIEKTPOH. 3aKOH COXPaHEHUS AIEKTPUUYECKOrO
3apsna. DIeKTpruueckoe mosie. DnekTpockor. Ctpoenre atToMoB. OObsICHEHNE DIIEKTPUUECKUX
sBieHUH. [IpOBOTHUKY 1 HEIPOBOAHUKY IEKTPUUYECTBA. [[eHCTBHE DJIEKTPUIECKOTO TOJISI Ha
AIIEKTPUYECKHE 3aps/Ibl.

[TocrostuubIit snekTpudeckuid Tok. lctounmku anexTpudeckoro Toka. Hocurenu cBoOOIHBIX
ANIEKTPUYECKHUX 3apSAJ0B B METAJUIAX, )KUAKOCTSIX U ra3ax. JJIeKTpuyecKas Ielb U €€ COCTaBHbIE
yactu. Cuna Toka. Enunune! cuisl Toka. Amnepmerp. M3mepenune cuiiel Toka. Hanpspkenue.
Enunnne! Hanpsokenns. BometMerp. M3Mepenne HanpsikeHns. 3aBUCHMOCTD CHJIBI TOKA OT
HaIpsHKEHUS.

Conportusnenue. Equnuiibl conpotuBieHns. 3akoH Oma i1l ydacTKa dJIEKTPUYECKON LIEeTH.
Pacuet conpoTuBieHUs] MPOBOJHUKOB. Y IE€IbHOE CONpOTUBIICHUE. [Ipumepsl Ha pacueT
CONIPOTHUBIICHHUS ITPOBOJHHUKOB, CHJIbI TOKA U HanpsbkeHus. Peocratel. [locinenoBarensHoe u
MapajuieJIbHOE COEIMHEHNE ITPOBOIHUKOB. J[eCTBUS 3JIEKTPUYECKOTO TOKA

3akon xoyns-Jlenna. PaboTa amekTpruyeckoro Toka. MOITHOCTD IEKTPUYECKOTO TOKA.
Eaunauibt paboThl 3J€KTPUUYECKOTO TOKA, TPUMEHsAEeMble Ha TpakTHKe. CUETYMK AIIEKTPUIECKON
SHEpPruu. DJIeKTpOHArpeBaTeIbHbIe MPUOOPHI. Pacuer anekTposHepruu, noTpediseMoit
ObITOBBIMU TTpHOOpamMu. HarpeBanue npoBOIHUKOB AJIEKTPUUYECKUM TOKOM. KoruecTBO TEmIoThl,
BBIJIEIISIEMOE MTPOBOJHUKOM ¢ TokoM. Jlamma HakanuBaHus. KopoTkoe 3aMbikaHue.
[Ipenoxpanutenu. MaruutHoe noJie. MarHuTHOE MoJie MPSMOTo TOKa. MarHuTHbIE JTMHUH.
MarauTtHoe 1oJjie KaTylIKyd ¢ TOKOM. DJIeKTPOMarHuThl U UX npuMeHeHus. [IocTossHHbIe MarHUTBI.
MarsuTHO€ 1oJie IOCTOSIHHBIX MAarHUTOB. MaruuTtHoe nosie 3eMiu. JlelicTBe MarHuTHOTO MOJIsS
Ha TIPOBOJHUK C TOKOM. DIIEKTPUYECKUIA TBUTATEb.

@ponmansusle nadopamophuvle padomal.

4.CoopKa >IEKTPUUECKOH 1K U U3MEPEHHE CUIIbI TOKA B €€ Pa3IMUHbIX Y4aCcTKaXx.
5.M3MepeHune HanpsHKeHNs Ha pa3iIMyHbIX YYacTKaxX 3JIEKTPUUECKOU LIeTIH.

6. PerynupoBaHue CHIIbI TOKa pEOCTATOM.

7.1I3MepeHre cOnpoTUBIIEHUS MPOBOJAHHUKA IIPU ITOMOILU aMIIepMeTpa U BOJIbTMETPA.
8.M3mepeHune MOITHOCTH U padOTHI TOKA B NIEKTPUUECKOH JIaMIie.

9. COopka 21eKTpOMarHuTa U UCILITAHUE €ro ACHCTBUS.

10. I/I3yquI/Ie QJICKTPUYCCKOT'0 ABUTATECIIA MOCTOAHHOTO TOKA (Ha MOIICJ'II/I).



I11. CBeTOBBIE AABJICHUS.
Hctounuku caera.

[IpsiMonHeiHOE pacpoCTpaHEeHUEe, OTPAKEHHE U IIpesiomiieHue cBeta. Jlyd. 3akoH oTpaxeHus
cgeta. [Inmockoe 3epkano. JIunza. Ontuueckas cuia JuH3bl. M300paxeHue 1aBaeMoe JMH30i.
W3mepenne poKycHOTO paccTosiHUs coOupatorieii muH3bl. OnTrueckue npuoopsl. [1a3 u 3penue.
Ouku.

@ponmanvusle 1a00pamopHvle padomul.
11.M3yyeHne 3aKkOHOB OTPaKEHUs CBETA
12.Habnronenue siBIeHUs MPETOMIICHUSI CBETa
13.ITonyuenue n300paskeHUsI MPY TOMOIITH JIMH3BIL.

IV. IloBTOpEHuUe

9 kaacce
|. 3aKkoHBI B3aUMOACHCTBUA M ABMKCHUH TeJ.

MarepuanbHas Touka. Tpaekrtopusi. CkopocTts. [lepememienne. Cucrema orcuera. Onpenenenue
KOOPJMHATHI ABIKYILEro Tena. ['paduku 3aBUCIMOCTH KHHEMATHUECKUX BEJIMYMH OT BPEMEHHU.
[IpsmonuHeliHOE paBHOYCKOpPEHHOE ABMKEHUE. CKOPOCTh PABHOYCKOPEHHOTO JBHKCHUSI.
[lepemenienue npu paBHOYCKOPEHHOM JBMKeHUH. OnpeeneHne KOOpAMHAThI ABIXKYIIETO Tea.
I'paduku 3aBUCUMOCTH KHHEMATHYECKUX BEJIMYUH OT BpeMeHH. Y ckopeHue. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBIKeHUs. MHeplnaabHas cucrema OTcUeTa.

[TepBrrii 3akoH Herotona. Bropoii 3akon Herotona. Tperuii 3akon Hetorona. CBoOoiHOE nazieHue
3akoH BcemupHoro tsarorenus. KpuosnnHeiinoe nukeHue J{BUKEHHUE MO0 OKPYKHOCTH.
UckyccTBenHble criyTHUKH 3emiid. PakeThl. UMmysibe. 3aK0H cOXpaHeHHsl UMITyjbca. PeakTuBHOE
nBukeHue. JIBmkeHue Tenna OpoIeHHOro BepTUKaIbHO BBEpX. [[BrkeHue Tenaa OpoIIeHHOTO 0T
yIJII0M K TOPU3OHTY. JBIKeHHe Tena OpOIIeHHOTO TOPU30HTANIBHO. Y CKOpEeHHe CBOOOIHOTO
NajJieHus: Ha 3eMJIe U IPYrux IUIaHEeTax.

@ponmansusle 1adopamopHvle padomol.

1. UccnenoBanne paBHOYCKOPEHHOTO JIBIKEHUs 0€3 HaYallbHOM CKOPOCTH.
2.VI3mepeHne ycKopeHusi CBOOOHOTO TaIeHUS.

Il. Mexanuuyeckue KoJie0aHUS U BOJIHBIL. 3BYK.

Mexanunueckue koiebanus. Ammautyaa. Ilepuon, yacrora. CBoOoAHBIE KOJIEOAHUS.
Kone6arenbHble cucteMbl. MasTHUK. 3aBUCUMOCTB IMEPHOJA U YACTOTHI HUTSHOTO MasiTHUKA OT
nnuHbl HUTU. [IpeBpalienue sHepruu Npu KojaeOaTeaIbHOM JABMKEHUU. 3aTyXarole KoueoaHusl.



Brinyxaennsie kosiebanusi. Mexannueckue BosiHbl. JlyinHa BoHbL [IpogonbHbie 1 nonepedHbieBoIHbL. CKOPOCTh
pacrpocTpaneHus BOJIHBL. 3BYK. BricoTa u TeMOp 3Byka. ['pomkocTs 3Byka/ Pactipoctpanenue 3Byka. CKOpocTh
3Byka. OTpaxkeHue 3Byka. 9xo0. Pe3oHaHc.

®poHTanpHasg 1abopaTopHas padoTa.

3.MccnenoBanue 3aBUCUMOCTH MEPUOA U YACTOTHI CBOOOTHBIX KOJIE€OaHUI MaTEMAaTUUYECKOTOMAsTHUKA OT
€ro JJIMHBI.

I1l. DnexkTpoMarHuTHbBIE SIBJICHMS.

JleificTBe MarHMTHOTO MOJS Ha JJIEKTpUYecKHe 3apsnbl. ['paduueckoe m300pakeHHE MarHUTHOIO MOJIS.
Hanpasnenue Toka u HarpaBiIeHHE €r0 MarHUTHOTO 1oJ1s. OGHapyKeHNUEe MarHUTHOTO MOJISATIO €ro ICHCTBUIO Ha
aneKTpudeckuil Tok. [IpaBuito eBoi pyku. MarHUTHBIN OTOK.

DneKTpOMarHuTHast MHAYKLUA. SIBlIeHNEe 2JIeKTpOMarHuTHOW nHAyKuuu. [lonyuyeHuenepeMeHHOTro
IIEKTPUYECKOTO TOKA.

DJeKTpoMariuTHoe noJsie. HeoqHopogHOE M HEOTHOPOAHOE T0JI€. B3auMOCBS3b 3JIEKTPUYECKOTOU MAarHUTHOTO
oJiel. DNeKTPOMAarHuTHbIE BOJHBL. CKOPOCTh PACIIPOCTPAHEHHS MIEKTPOMATHUTHBIX BOJIH.
DIIEKTpOABUTATENb. DIIEKTporeHeparop. CBET — AEeKTPOMAarHUTHas BOJIHA.

®dpoHTanbHas 1abopaTopHas padoTa.
4. I3ydeHue sBICHUS dIICKTPOMArHUTHOM UHTyKIINH.
I V. CTpoeHue aToMa M aTOMHOIO s1/Ipa

PannoaktuBHOCTH. Anb(a-, 6eTTa- 1 raMma-u3nydeHue. OnbITH IO paccenBaHuio anbda-dactuil.Ilnanerapuas
MOJIeNTb aToMa. AToMHOE si1po. [IpOTOHHO-HEUTPOHHASI MOJIETh sapa. MeToapl HaOMIOACHHUS U PETUCTPAIUN
yacTHIl. PaguoakTuBHBIE TTPEBpAIICHHs. DKCIIEPUMEHTAIbHbBIE METOIBI. 3aps sapa. MaccoBoe YnCIo sapa.
SAnepubie peakiuu. [lenenue u cuHTe3 SAAEp.

CoxpaHeHue 3apsa ¥ MaCCOBOTO YHCIIa TIPH SIEPHBIX peakiusax. OTKpbITHE TPOTOHA HHEUTPOHA.

SnepHble cuibl. DHEPTUS CBSI3HM YaCTHIL B sIPE.

Oueprus cBs3u. [edekt macc. Brigenenue sHepruu npu JeIeHUU U cuHTe3e saep. Vcnoias3oBanue suepHoi
sHepruu. [lozumerpus. SAnepusiii peaktop. [IpeobpazoBanue BHyTpeHHei sHepruu saep B 2JIEKTPUIECKYIO
SHepruto. AToMHas sHepreTuka. TepmosaepHbiepeakinu. bruonorudeckoe neicTBue paauanuu.

®dpoHTanbHas JabopaTopHas padboTa.

5.M3yuenue neneHus sapa aroma ypasa 1o gororpaduu Tpekos. 6.M3yuenue
TPEKOB 3aPSKEHHBIX YACTHI] TI0 TOTOBBIM (oTOTpadusiM.

V. Ctpoenne u 3Bosnionusi Beenennoii

Cocras, ctpoenue u npoucxoxjaeHue ConHeuHoi cucreMbl. bombine Tena CoaHeuHoU cucTemMbl. Manbie Tena
Conneunoii cucremsl. CTpoeHHe, U3aydeHue 1 3Boonus CoaHIa 1 3Be37.

Crpoenue u 3Bosonus BeeneHHoi.

V1. IloBTOpEeHue



Temarnueckoe muianupoBanue (1 200 ooyuenus) 7 xknace

Conep:xanue

dopma
3aHATHA

Hcnoab3oBaHue
o0opyoBaHue
«Touka pocra»

BBonHoe 3ansatue. MHCTpyKTa)
1o TexHuKe Oe3omacHocT. Ha
6a3e Llentpa "Touka Pocra"

oecena

O3HakoMJIEHUE C

uudpoBoi
naboparopueii"Touka pocra”
(meMoHCTpanus TEXHOJIOTHH
M3MEpEHNs)

l. HepBOHa'la.TILHLIe CBEJACHHUA O

CTPOCHHUHU BCIICCTBA

2

OkcnepuMeHTalbHasg padborta Ne
1 «Onpenenenne 1EeHBI JEICHUS
Pa3IUYHbIX IPHOOPOBY.

Ha 6a3e Ilentpa "Touka Pocra"

9KCIIEPUMEHT

JInnelika, 1eHTa MEpHas,
WU3MEPUTENBHBIN

LINHP, TEPMOMETP, TaTUUK
TEeMIIepaTypbl

DkcniepuMeHTallbHas paboTta Ne
2 «Onpenenenue
reOMETPUUECKUXPa3MEPOB TEI.
Ha 6aze Ilentpa "Touka Pocra"

9KCIIEPUMEHT

Habop
I'eomeTprueckux Ten

[IpakTuueckas padorta Ne 1
«M3roroBiieHne
HW3MEPUTEITHHOTO
ATUHAPAY

MIpaKTHIEeCKast
pabora

DKcnepuMeHTanbHas pabota Ne
3 «M3MepeHune TeMneparypsl
TEI

9KCIIEPUMEHT

DKcnepuMeHTanbHas padorta Ne
4 «3mepenune pa3MepoB MallbIxX
TEI.

OKCIICPUMEHT

DKcnepuMeHTanbHas padbota Ne
5 «M3mMepeHue TOJIINHBI JIHCTa
Oymarm»

OKCIICPUMEHT

I'nasa |l. B3aumoaeiicrBue Tea 124

8

DkcniepuMeHTalbHas pabota Neb
«3mepenune ckopocTu
JBUKECHUS TEI»

OKCIICPUMCHT

Pemenue 3agau Ha TeCMY
((CKOpOCTL PaBHOMCPHOTO
JABUKCHUA»

peuicHne
3aaaq

10

OKcIepUMEHTAIIbHAs
pabota Ne7 «M3mepenue
Macchl 1 kamim
BOJIBDY.
Ha 6a3e [{enTpa "Touka
Pocra"

OKCIICPUMCHT

3ﬂ€Kmp0HHbl€ 6€Cbl

11

DKcnepuMeHTalbHast paboTa
Ne 8 «M3mepenue mnoTHOCTH
KycKacaxapa»
Ha 6a3e LlenTpa "Touka
Pocra"

OKCIICPUMCHT

JIuneiika, neHra
MepHasi,
M3MEPUTENBHBIA HAIUHAD,
AJIEKTPOHHBIE BECHI




12

DKCIepUMEHTAIbH
ast pabota Ne 9
«3mepenne
IJIOTHOCTH
X034l CTBEHHOTO
MBLIIa».
Ha 6a3e LlenTpa "Touka
Pocra"

IKCIIEPUMEHT

JIuneiika, neHra
MepHasi,
M3MEPUTENBHBIA HAITUHAD,
SJICKTPOHHBIC BEChI

13

Pewenne 3anay Ha Temy
«II;T0OTHOCTE BElECTBaY.

perieHue
3a1a4

14

DKcnepuMeHTallbHas paboTa
Ne 10 «MccnenoBanue
3aBUCUMOCTH
CHUJIBI TSAKECCTHU OT MACChI
Tena.

AKCIIEPUMEHT

15

DKcrepuMeHTallbHas paboTa
Ne 11 «Onpenenenue Macchol 1
Beca
BO3/[yXa B KOMHATE)

9KCIIEPUMEHT

16

DKcrepuMeHTallbHas paboTa
Ne 12 «Cnoxenne cui,
HaMpaBJIEHHBIXIIO OJHOMN
MIPSIMOIN».
Ha 6a3e Ilentpa "Touka
Pocra"

9KCIIEPUMEHT

[IITaTus, pblyar,
JUHEWKa, JIBa
OJIMHAKOBBIX TPY3a, /1B
0J10Ka, HUTh HEPACTSHKUMAA,
JIMHEWKa
M3MEPUTEIIbHAS,
JIMHAMOMETP

17

DKCIIEPUMEHTAIbH
ast pabora Ne 13
«3mepenne
KECTKOCTHUIIPYKUHbBI»
Ha 6a3e Ilentpa "Touka
Pocra"

9KCIIEPUMEHT

[lIratus ¢
KperexoM, Habop
MIPY>KHH, HA0Op TPY30B,
JIMHEWKa,

JTUHAMOMETP

18

DKcrepyuMeHTalIbHAs
pabota Ne 14 «3mepenue
K03 PUIIMeHTaCHIIBI TPCHHS
CKOJIBYKCHUS.

Ha 6a3e LlenTpa "Touka
Pocra"

OKCIICPUMEHT

JlepeBsiHHBIN OPYCOK,
Habop
Ipy30B, MEXaHHYECKast
CKaMbsI, TUHAMO METp

19

Pemenue 3amau Ha TeCMY
«Cua TPCHUA.

pelIcHHne
3a1a4

20

DKcnepuMeHTaabHas padoTta
Ne 15 «Mccenenosanne
3aBUCHUMOCTH
aBJIEHUS OT ILIOIAIN
TTOBEPXHOCTH

OKCIICPUMCHT

21

DKcnepuMeHTalbHas paboTa
Ne 16 «Onpenenenue naBieHus
UWJIMHIPUYECKOTO Teay.
Kaxk Mb1 Bumum?




22 DKcrepuMeHTalIbHAs paboTa AKCIIEPUMEHT
Ne 17 «BpI1yuciieHue CUibl, C
KOTOpOM
aTMocgepa
JIABUT HA
HIOBEPXHOCTH
crosa». [louemy
MUP
Pa3HOLIBETHBI.
23 DKcrepuMeHTaIbHast paboTa HKCTIEPHMEHT
Ne 18 «Onpenenenne Macchl Tena,
TUTABAOIIETO B BOJIEY.
24 DKcrepuMeHTallbHas paboTa AKCIIEPUMEHT JInnelika, neHra
Ne 19 «Onpenenenne MepHas,
TUTOTHOCTHTBEP/IOTO TEJIAY. M3MEPUTEITBHBIN
Ha 6a3e [lenTtpa "Touka Pocta" ATUHID,
DIIEKTPOHHBIE BECHI
25 Pemrenne kauecTBEHHBIX pelieHne
3agad Ha Temy «IlmaBanue 3a1a4
TEI.
OKCIepUMEHTAIbHAS DKCIIEPUMEHT Hunamomerp,
26 padora Ne 20 «M3yuyenwue IITAaTUB
YCJIOBUU IJIABAaHUSTEI. YHUBEPCAIbHBIMN,
Ha 6aze Ilentpa "Touka MEPHBINIUITUHIP
Pocra" (MeH3ypKa),
Ipys
HWIHHIPUYECKU
1 u3
CHEIHATIbHOTO
IJIaCTUKA,HUTB,
MOBapeHHas
COJIb, TAJIOYKA
TUIst
nepeMeIIBaHus
27 DKcrnepuMeHTallbHas paboTa AKCIIEPUMEHT
Ne 21 «Boruncnenue paboThi,
COBEPIICHHON ITKOJIbHUKOM
npu noabeMme ¢ 1 Ha 3 sTax»
28 DKcriepuMeHTallbHas paboTa SKCIIEPUMEHT
Ne 22 «Brruncinenue MOIHOCTH
pa3BUBAEMOH IIKOJIBHUKOM
npu noabeMe ¢ 1 Ha 3 sTax»
29 DKcTepruMeHTalIbHAs 9KCHIEPUMEHT [ToaBwxHBIH U
pabota Ne 23 «Onpeznenenue HETO JBYKHBIN
BBIUTPHIIIA BCUIJIE, KOTOPBIN JaeT 610kH, HabOp
TTOJABMKHBIA U HEMOIBUKHBIN IPYy30B, HUTh,
OIOK». JIMHAMOMETP,
Ha 6a3e LlenTtpa "Touka LITaTUB, JITHEHKA
Pocra"
30 Pemenue 3amau Ha TeMy peleHue 3a1a4

«Pabora. MomHoCThY.




31 DKcnepuMeHTalbHas OKCTICPUMEHT [raTus,
pabota MeXaHUYecKast
Ne 24 «Boruucnenune KIT/{ CKaMbsl, OpYCOK C
HAaKJIOHHOUIIJIOCKOCTH . KPIOYKOM,JINHENKa,
Ha 6a3e Llentpa "Touka Habop TPyY30B,
Pocra" JUHAMOMETP
32 DKcrepuMeHTalIbHAs AKCIIEPUMEHT
pabora
Ne 25 «M3mepenue
KHMHETUYECKON
SHEPrUu
Tena»
33 Pemrenue 3amad Ha TeMy peleHne 3a1a49
«KuHeTtnueckas sHeprus».
34 HTorosulii JunnakTuyec- Koe 3aJjaHue
KOHTPOJIb
3HAHMIA.
WUTOTO
TemaTuueckoe mianupoBanue (2 200 ooyuenus)
8 kJuacc
Ne Hcnonb3oBanue
obopynosanue «Touka
pocTay
|. dusnuyeckuii metoa M3y4yeHUA NPUPOADLI: TEOPETUYECKUIA MIKCNEPUMEHTa/IbHBIN 34
1 BBogHoe 3agsarue. Oecena O3HaKOMJIEHHE C
HNucTpykTax mno udpoBoit
TEXHUKE nabopatopueii" Touka
6e3omacnocT. Ha pocra"
6ase Ilentpa "Touka
Pocra"
2 DKcrepuMeHTallbHas paboTa 9KCIIEPUMEHT Jluneiika, neHra
Ne 1 «Onpenenenue eHsl MepHasi,
NeNeHuspruOOPOB, CHATHE M3MEPUTENbHBIN
MOKa3aHMID» WIAHTD,
Ha 6a3e LlenTpa "Touka TEPMOMETD, TATUUK
Pocra" TEeMIIEpaTypbl
3 Ornpeznenenre NOrpenIHoCTen pelIeHue 3a1a4
n3mepeHus. Pemenue
KaueCTBEHHBIX
3a/1a4.
Fnasall. TennoBble ABAEHMUA U MeTOAbI UX UCCneaoBaHUA 84
4 Onpenenenue OTIBIT - JlaGopaTopHslii
YIUTHHEHUS HCCIeIOBaHUE TEPMOMETD,
Tena B JTATYUK




porecce

W3MEHEHUS
TEMIIEpaTypbl

Ha 6a3e LlenTpa "Touka
Pocra"

TEeMIIepaTypbl

Pemenne 3amay Ha
OIpENEIIEHUE KOJTUYECTBA
TCIIJIOTHI.

peuicHuc 3aaa4

[IpuMeHeHue TermoBoro
pacuIMpeHus i
perucrpanuu

MIPE3CHTALINS

TeMIepaTypbl. AHAIN3 U
0000111eHIE BO3MOKHBIX
BApHAHTOB
KOHCTPYKIIHH.

DKCIepUMEHTAIbHAS
paborta Ne 2
«UccaenoBanue
MIPOIECCOBILTABIICHHS

Y OTBEPJICBAaHUS.

Ha 6a3e [{enTpa "Touka
Pocra"

HKCIIEPUMEHT

Jatuuk
TeMIIepaTyphl,
KaJIOpUMETD,

COCY/I C TaIOUINM
JBAOM, COCYII C
BOJIOM, DJIEKTPOHHBIE
BECHI.

[IpakTuueckas padota Ne 1
«M3yuenue ctpoeHust
KpPHUCTAIIJIOB, UX
BBIPAIMBAHUE.

npaxkTuyeckas pabora

N3ydenue ycrpoiictBa
TEIJIOBBIX IBUTATEIEH.

JIEKLIUS

10

[Tpubopk! 11 M3MEepeHus
BIIQXKHOCTH.
DKcrepuMeHTallbHas paboTa
Ne 3 «Onpenenenue
BIIQYKHOCTH BO3/yXa B
kaOuHeTax mKojab»Ha

6aze LlenTpa "Touka

Pocra"

9KCIIEPUMEHT

Jatank
TEeMIIepaTyphl,
TEPMOMETP, MapJis,
coCyJl CBOJOM

11

Pemenne kayecTBEHHBIX
3aja4 Ha onpeaencHue KIT/
TEIIOBOTOABUTATES.
https://uchitel.pro/3agaun-ga-
KII-TEIUIOBBIX-

IBUraTEaEH/

peuICHn €3aaa4

. dneKkTpun

yecKue apneHna n metogbl X nc

cnepoBaHUA 84

12

IIpakrtrnyeckas
paboTta Ne 2
«Ornpenenenne
YIEIBHOTO
COIIPOTHUBJIEHU
sl pa3IMYHbIX
IIPOBO/IHUKOB

Ha 6aze [lenTpa "Touka

IMPAKTUYICCKA ﬂpa60Ta

JlaTuuk HampspKeHus,
BOJIETMETP
JBYXTPEACTbHBIH,
HCTOYHUK ITUTAHMUS,
KOMILIEKT

MIPOBO/JIOB,
PE3UCTOPHI,

KJIFOY



https://uchitel.pro/Ð·Ð°Ð´Ð°Ñ‡Ð¸-Ð½Ð°-ÐºÐ¿Ð´-Ñ‚ÐµÐ¿Ð
https://uchitel.pro/Ð·Ð°Ð´Ð°Ñ‡Ð¸-Ð½Ð°-ÐºÐ¿Ð´-Ñ‚ÐµÐ¿Ð
https://uchitel.pro/Ð·Ð°Ð´Ð°Ñ‡Ð¸-Ð½Ð°-ÐºÐ¿Ð´-Ñ‚ÐµÐ¿Ð

Pocra"

13 3akon Oma ai1s1 yyacTka pelieHue 3a1a4
nend. Pemenue 3agad.
14 UccnenoBanue u Ha0JoieHNE
HCMOJIb30BAHUE CBOMCTB
ANEKTPUUECKUX
KOH/JICHCATOPOB.
15 Pewmrenne 3amay Ha peuieHue 3aaa4y
3aBUCHUMOCTB COTIPOTHBIICHUS
MIPOBOTHUKOB OT
TEMIIEpaTypHhI.
16 [TpakTuueck MpakTH4ecka spadboTa JlaTuuk TOKa, JaTYnuK
as pabora HaMpsHKEHUS,
Ne 3 amIiepMeTp
«Pacuer JBYXIIpEAEIbHbIN,
notpeoisieM BOJIETMETP
on JIBYXITPEIEIIbHBIM,
AJIEKTPOIHE JaMTIOUKa,
pruu WUCTOYHUK MTUTAHWUS,
CcOOCTBEHHO KOMIIJICKT IIPOBOJIOB,
r'O JIOMay. K09
Ha 6a3e [{enTpa "Touka
Pocra"
17 Pacuér KIIJ] anexkrpuaecknx penieHue 3aaa4
YCTPOMCTB.
18 Pemrenue 3aga4d Ha 3aK0H peuieHue 3aaa4d
Jxoynsa - Jlenna.
19 Permrenune xauecTBEHHBIX JIeIoBast Urpa
3a/au.
IV. 9neKTpomarHuTHble ABAeHUnA 54
20 [omyyenue u IpaKkTHUYecKa spaboTa JleMoHCTpanust
(bukcupoBaHHOE «H3mepeHnue
n300pakeHue MATHUTHOI'O NOJIS
MarHuTHBIX oJjei. Ha BOKPYT NPOBOJHHMKA €
6aze Llentpa "Touka TOKOM»: JJaTYUK
Pocta" MarHuTHOTOIIOJSA, IBa
HITaTUBA, KOMIUIEKT
MIPOBOJIOB, HCTOYHUK
TOKa,
KJTFOY
21 N3yuenue cBoiicTB HaOJIIOIeHNE
AJIEKTPOMArHuTa.
22 Nzydenue moaenu JCKIHUS, IEM. SKCIIEPUMEHT
AIEKTPOIBUTATEIIS.
23 DKCKypCHSL. Oecena
24 Pemenne kauecTBEHHBIX pelieHue 3aaaud

3a7ad.

V. OntuKa 104

25 N3ydeHne 3aKk0HOB JEKLUS, JEM. SKCIIEPUMEHT
OTpaKEHMUSL.
26 OKcIepUMEHTAIbHAs AKCIIEPUMEHT OcseTuTens ¢

pabota Ne 4

HCTOYHHUKOM CBCTA Ha




«Habmoenne
OTPAKEHUSA U
npenomMyeHus cBeta». Ha

3,5 B, ucTOYHHK
MMUTAHUS, KOMILIEKT
MIPOBOJIOB, IIEJIeBas

Ne 1 «Kommnac. [Tpunimn
paboTHI.

6aze Llentpa "Touka nradpar-ma,
Pocra" MOJIYLIVUIMH/ID,
TUTAHIIET Ha TJIOTHOM
JUCTE C
KpPYrOBBIM
TPAHCIIOPTHPOM
27 DKcnepuMeHTallbHas padoTa AKCIIEPUMEHT OcseruTens ¢
Ne 5 HCTOYHHKOM CBETa Ha
«300paxkeHus B 3,5 B, ucTouHHK
nmH3ax».Ha 0aze MMUTAHUS, KOMIIEKT
LenTpa "Touka Pocra" MPOBOJIOB, LIEIEBAS
nuadpar-ma, SKpaH
CTaJILHOM,
HATIPABIISONIAS C
M3MEPUTEIBHON
IIIKAJIOH,
COOMpArOIINE JIMH3BI,
28 DKcnepuMeHTaIbHas padoTa AKCIIEPUMEHT
Ne 6 «OmpenernieHre TJIaBHOTO
(hOKYCHOTO PacCTOSIHUS U
ONTUYECKOM CHUJIIBI JTMH3BD).
29 DKcnepuMeHTallbHas paboTa SKCIIEPUMEHT
Ne 7 «HaOmroneune
uHTEepdEpEHITNU U
TU(hpaKIIIKA CBETaY.
30 Pemrenue 3amay Ha peuieHue 3aaad
MIpeIOMIIEHUE CBETA.
31 DKcnepuMeHTanbHas padoTa AKCIIEPUMEHT
Ne 8 «Habnroneane 1moHoro
OTPaKCHUSI CBETAY.
32 Pemenne xauecTBEHHBIX penieHue 3a1a4y
3a/la4 Ha OTpa)KeHUE CBeTa.
33 3amuTa npoekToB. [IpoeKTh. UCCIICZIOBaHUS
34 HToroBslii KOHTPOJIb JUIaKTUYECK O
3HAHUM. € 3alaHuC
TemaTu4yeckoe nJiaHnpoBanue 9xiace
Ne | Conep:xanue dopma 3aHATHA Hcnoab3oBanue
o0opynoBanme
«Touxa pocra»
BeogHoe 3aHATME. MHCTPYKTaXK Oecena
no TexHMKe 6e30nacHOCTM.
I. MarHeTnsm 9kn.
2 DKcrepuMeHTallbHas paboTa IKCIIEPUMEHT




3 [Ipaktuyeckas pabora Ne 2 npakTHyecKas paboTa
«OpHUEHTUPOBAHKE C TIOMOIIBIO
KOMITaca.

4 Maruutsl. JleiiCTBHE MarHUTOB. HAOII0ICHNE PEIICHU
Pemenue 3anau e3azaqd
OkcniepuMeHTanbHast padbota Ne 3 | sakcriepuMeHT

5) «3aHUMAaTENbHBIE OTIBITHI C
MarHuTamm.

6 MaruuTHas pyna. [lone3nsie MPE3EHTALUS
rckonaembie CaMapcKoii 001acTu.

7 HeiicTBue JdemoncTpanus
MarHUTHOTO IOJIS. «M3mepenne
MarnutHoe 110J1€ 1oJisl MOCTOSIH-
Bemun.Ha 0aze HOI'O0O MAarHUTAa».
LenTpa "Touka AaTIuK
Pocra" MarHuTHOTO TTOJIS,

To-
CTOSTHHBIM MarHuT
TIOJIOCOBOM

8 JleficTBHE MarHUTHOTO TIOJISL. peuienue 3aaa4y
Pemenue 3amau.

9 OkcniepuMeHTalbHasg pabota Ne 4 || sKCriepUMEHT
«M3roToBI€HHE MArHUTOBY.

10 [Ipe3eHTamnus MpoeKTOB. HCCIIEJOBAHUSA

FnaBa ll. dnekTpocTaTnKa 94

11 DxcnepuMeHTanbHas padoTta Ne 5 AKCIIEPUMEHT
«CTaTuyeckoe AEeKTPUUECTBOY.

12 OCTOPOKHO CTaTHUECKOE peuieHue 3aaad
aneKkTpuuecTBO. Pemenue 3anau

13 DkcnepuMeHTalIbHAs pabota No 6 SKCIIEPUMEHT
«3aHUMATENbHBIE OIBITHI.

14 DIEKTPUYECTBO B UTPYIIIKAX. IpakTH4eckas padora
CxeMbI paboThI

15 DIIEKTPUUYECTBO B OBITY KHHOIIOKA3

16 DkcnepuMeHTanbHas padorta Ne 7 HaOJIr0ICHNE
« YerpoiicTBo OaTapeiiku.

17 DkcniepuMeHTalbHasg padoTa Ne 8 npakTuyeckas pabora

«300petaem OaTaperky».
18 [Ipe3enTarus mpoeKToB. HAyYHbIE HUCCIIEIOBAHUS
19 [Ipe3enTarus mpoeKToB. HAyYHbIE HCCIIEIOBAHUS
20 [Ipe3eHTanus mpoeKToB. Hay4yHbIE UCCIEI0BaHUS
lll. CeeT 154
21 Hcrounuku cBera. JICKIIUA, OcBeTuTens ¢

Ha 6a3e LlenTpa "Touka Pocra"

JACM.OKCIICPU MCHT

HCTOYHHUKOM
cBeraHa 3,5 B,
HCTOYHUK




MIUTAHUSL,
KOMILJICKT
IIPOBOJIOB,
mieneBast auagpar-
Ma

22 Kax mbe1 Bumum? JIEKIIUSL, IEM. SKCTIEPUMEHT

23 [Touemy Mup pa3HOLIBETHBIN. JEKIHS

24 DkcriepuMeHTaIbHAs padoTa Ne 9 AKCIIEPUMEHT
«Tearp TeHe»

25 DKcrepUMEeHTaIbHAs AKCIIEPUMEHT OcseruTens ¢
pabota Ne 10 HMCTOYHUKOM CBETA
«CoJIHEUHEIC 3alYHMKH) Ha 3,5 B,

Ha 6aze Ilentpa "Touka HCTOYHUK
Pocra" IMUTaHUS,
KOMITJICKT
TIPOBOJIOB,
mieneBas quadpar-
Ma, TIOTYIAIHHID,
TUTAaHIIET Ha
TUTOTHOM JTUCTE C
KpPYrOBBIM
TPaHCIIOPTHPOM
25 Hucnepcusi. MbUIbHBIN CIIEKTP JIEKIYs, 1EM. DKCIIEPUMEHT
26 Panyra B mpupose. Mpe3eHTAIHS
27 DKCHepUMEHTATbHAS AKCIIEPUMEHT Ocseturens ¢
pabora Ne 11 «Kak HWCTOYHUKOMCBETA
MOJIy4uTh panyry?».Ha Ha 3,5 B,
6aze LlenTpa "Touka HWCTOYHUK
Pocra" MMUTaHU,
KOMILIEKT
MIPOBO/JIOB,
ieneBas
nuadparma,
MOJYUMIHHID,
IUTAHIIET Ha
IUIOTHOM JIU- CTE C
KpPYT'OBBIM
TPAHCIOPTHPOM
28 DKCKypcus Oecena
29 Jlynusie u CoHEUHbIE 3aTMEHHUSL. JCKIUS, IEM. SKCIIEPUMEHT
30 Kak cnomats syu? Oecena
31 3a3epKaibe. JEKLUS, JEM. DKCIIEPUMEHT
32 OkcnepuMeHTanbHast pabora Ne 12 JKCIIEPUMEHT
«3epkainay
33 3amura npoeKToB MCCIIEeIOBAHUS
34 3aKIIIOYUTENBHOE 3aHSTHE. UCCJIeIOBAHUS

3amuTa NnpoeKkToB.




CHUCOK JIUTEPATYPhI € YVKA3AHUEM IepeyYHs Y4eOHO-MeTOANYEeCKOro
ofecrieyeHusl, CPEICTB 00VUYEHHS M 3JICKTPOHHBIX 00PA30BaTEIbHbBIX
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11.

12.

13.

14.

15.

€CYPCOB.

MapoH A.E., MapoH E.A. ®u3uka. 7 knacc. lmaaktudeckne matepuansl. M.: [ipoda,
2019.

MepbiwknH A.B. ®Pusmka. 7 kKnacc. YyebHMK pgna obuieobpasoBaTesnbHbIX
yupexgeHui. M.: ipoda, 2018.

®unoHosmy H.B. dusmka. 7 knacc. Metoanyeckoe nocobue K yuyebHuky A.B.
MepbiwKnHa. M.: ipoda, 2018.

XaHHaHoBa T.A., XaHHaHoB H.K. ®u3umka. 7 knacc. Pabouas Tetpaab. M.: lpoda, 2019.
XaHHaHoBa T.A., XaHHaHoB H.K. ®u3unkKa. 7 knacc. Tectbl. M.: poda, 2019
MepbiwknH  A.B. ®Pusmka. 8 kKnacc. YuyebHMK pana  obuleobpasoBaTesbHbIX
opraHusauuii. M.: poda, 2019.

2. ®unoHosBmy H.B. dusmka. 8 Knacc. Metoanyeckoe nocobume K yuebHuky A.B.
MepbiwKuHa. M.: ipoda, 2018.

3. XaHHaHoBa T.A. ®u3uka. 8 knacc. Pabouan Tetpaap. M.: poda, 2014.

4. MapoH A.E., MapoH E.A., Mo3soiicknii C.B. Pnsnka. 8 knacc. COOpHUK BONPOCOB U
3agay. M.: poda, 2019.

5. XaHHaHoB H.K., XaHHaHoBa T.A. COOpHUK TeCTOBbIX 3a4aHM No ¢puU3nKe. 8 Knacc.
M.: BAKO, 2019.

®dusnka. 9 ki.: yued. ansa oomeooOpazonar. yupexaenuid. / A.B. [Iépeimkun, E.M.
I'yrauk M.: JIpoda, 2017.

®dwusuka. 9 kiacc: moypounslie Tianbl o yaeOHuky A.B. [Iépeimkuna, E.M. ['yTHUK
/ aBT.-cocT. C.B. Bo6poBa. — Bonrorpan: Yuurens, 2017. — 175 c.

®usuka: 3agaunuk: 9 — 11 kin.: Yueb. mocobue s 06meoOpa3oBat. yueo.
3aBeneHuit. — M.: Jlpoda, 1996. — 368 c.: mn. — (3agaunuxu «Ipods»).

®dusuka. Tectol. 7 — 9 knaccsl. Kabapaun O.D., Opios B.A. Yueb6H. - meTox
nocobue. — 4-e uzn., crepeorurt. — M.: [Ipoda, 2000. — 96 c.: ui.

dusndecKuil IKCIIEPUMEHT B CpeIHEH mIKojie: Mexanuka. MosekymnsapHas Ghu3uka.
OnexkrpoauHamuka / [llaxmaes H.M., [lImioB B.®. — M.: IIpoceemenne, 1989. — 255
c.: mi. — (b-ka yuutens pusukn).



16. Jlozoenko C.B., Tpymuna T.A Peanu3anust 06pa3oBaTebHBIX POrPaMM I10
(u3HKe ¢ UCTIONB30BaHUEM 000PYAOBAHUS IIETCKOTO TexHomnapka «I1IkonbpHbII
KganToputom» Mocksa, 2021

NHmepHem-pecypcei:

1.Bubnnoteka — sce no npeamety «dPusnKka». — Pexkum gocrtyna: http://www.proshkolu.ru

2.BngeoonbiTbl Ha ypoKax. — Pexkum poctyna: http://fizika-class.narod.ru

3.EamHan  Konnekumsa umdpoBbix 0b6pa3oBaTesibHbIX pecypcoB. — Pesxkum pocrtyna:
http://school-collection.edu.ru

4.\HTepecHble maTepuasbl K ypokam GU3MKM MO TEMaM; TECTbl MO TeMaM; HarnaaHble
nocobusa K ypokam. — Pexkum goctyna: http://class-fizika.narod.ru

5. Undposbie obpasoBaTenbHble pecypcbl. — Pexxnm goctyna: http://www.openclass.ru

6. DNEKTPOHHbIe y4ebHMKN No PpusmKe. — Pexkum aoctyna: http://www.fizika.ru
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