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1. TMosicHUTEIbHAA3ANMUCKA

Llentpsl 00pa3oBaHMsl €CTECTBEHHO-HAYYHOW HampaBlIeHHOCTH «TodkapocTa» CO37aHbl C LENbI0 Pa3BUTHS Y OOYYaIOUIUXCS €CTECTBEHHO-

HAy4YHOH, MaTeMaTH4ecKol, WH(POPMAIIMOHHON TPaMOTHOCTH, (POPMUPOBAHHS KPUTHUECKOTO W KPEATHMBHOTO MBIIIJICHUS, COBEPIICHCTBOBAHUS

HaBBIKOB €CTECTBEHHO-HAYYHOH HANpaBJICHHOCTH, a TaKXke JUId [pakTH4ecKOW oTpabOoTKM y4eOHOTro MaTepuana [0  y4eOHBIM

npeaMetram«dusukay, « Xumus»,«buonorus».

OcHoBHBIE LeJIH U3yYeHHsI Kypca QUu3nKu
Peanu3zanus ocHOBHBIX 0011€00pa30BaTEIbHBIX MPOrpaMM M0 YUeOHBIM MPEeIMETaM €CTECTBEHHO-HAYYHOW HANpaBJICHHOCTH, B TOM YHCIIE B
pamMKax BHEYPOUHOU JESITeTbHOCTH 00yJatoluXxcs.
Pa3paboTtka u peanu3zanusi pa3HOYPOBHEBBIX JOMOIHUTENBHBIX 00I11€00pa30BaTENIbHBIX IPOrPaMM €CTECTBEHHO-HAyYHOWHAIIPaBICHHOCTH,a
TaKKe MHBIX TPOTPAMM ,B TOM YHCJIE B KAHUKYJSPHBIN TIEPUOT.
BopneuenneyyammxcsauneaarornaecKuxpado THUKOBBIIPOECKTHYIOAESI TEIbHOCTb.
Opranuzanus BHEY4YCOHOM JIEATEIIbHOCTH B KaHUKYJISIPHBIN Mepuo, paszpaboTka u peanu-
3alMsSICOOTBETCTBYIOMINX00Pa30BaTEIbHBIXIIPOT PAMM,BTOMYHCIIEIISIIar epeil,0praHn30BaHHBIX00 pa30BaTEIbHBIMUYUP K ICHUSIMUBKAHUKYIT
SIPHBIMTIEPHOI.
[ToBeimieHne MpodeccHoOHANBHOTO MacTepCTBa MEAArOTMYECKUX pPAaOOTHHKOB LEHTPA, pPEaJU3yIOIIUX OCHOBHBIE M JOIMOJIHUTEIbHbBIC
o01reo0pa3oBaTenbHbIe POrPAMMBI.
Coznanuenenrpa«ToukapocTaynpeanoaraeTpa3BuTueo0pazoBaTeIbHOMMHPPACTPYKTYphl  00I1€e00pa3oBaTeIbHON OpraHu3alud, B TOM
YHclie OCHaIIeHHe 0011e00pa3oBaTeIbHON OpraHu3aluu:
o0opynoBaHueM, CpeCTBaMU OOy4eHHS] U BOCIIUTAHUSA JUTsl U3y4eHHS (B TOM UMCIIE SKCIIEPUMEHTAILHOTO) MPEIMETOB, KypPCOB, AUCUUIUIHH
(Momynel  )eCTeCTBEHHO-HAy4YHOW  HANpaBICHHOCTH  HpPH  peaju3aldd  OCHOBHBIX  00IIe00pa3oBaTENbHBIX  MpPOTpaMM U
JOTIOTHUTEIBHBIX00I1e00pa30BaTEIbHBIXIIPOTPAMM, BTOMYHCIIEAIIPACILINPEHHUSICO e PKAHUTyIeOHBIX
npeameToB«Duzukay, «Xumus»,«buonorusy;
obopynoBaHueM, cpeAcTBaMH 00Y4eHHUs W BOCHUTAHUS Ul peau3allui MPOrpaMM JOTIOJHUTEILHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHOU
HaIIpaBIIEHHOCTEN;
KOMITBIOTEPHBIMHU UHBIM 000PY/I0BAHUEM.

HpO(bPIJ'ILHLIfI KOMIIJICKT O60py,Z[OBaHI/I$I MOJKET OBITh BBIGpaH JJIA O6I.I.ICO6pa3OBaTCHLHLIX opr aHI/I3aI_II/II71, UMCIOIIMX Ha MOMCHT CO3JaHHA
LEHTpa «Touka pocTa» Ha60p CpcaAcTB o6yquI/15{ 1 BOCIIMTaHMHA, HOKpLIBaIOH_II/Iﬁ CBOMMH (I)yHKLII/IOHaHBHBIMI/I BO3MOYKHOCTSIMH 0Oa30BbIC



TOUKA \!pocm

MOTPEOHOCTH TIPU U3YUEHUU YICOHBIX MpeaMeToB«DusnKay, « XuMHsI»u«bruoorus.

MuHMMaNbHO HEOOXOAMMbIE (PYHKIMOHAIBHBIE M TEXHWYECKHE TpeOOBaHUS W MHUHHMAJIbHOE KOJHYECTBO OOOpYHOBaHUS, MEPEYCHb
pPacxoJHbIX MaTEepUaIOB, CpeACTB OOy4YeHHs] W BOCIUTAHUS JuId OcHauleHus LeHTpoB «Touka pocra» omnpenenstorcs PernonanbHbIM
KoopanHaTOpoM ¢ yderoMm [IpuMepHOro mepedyHs 000pyIOBaHUs, PACXOJHBIX MATEPHAJIOB, CPEACTB OOYYECHHUS M BOCIHTAHHS Ui CO3JAHUS H
obecrieueHust (YHKIIMOHUPOBAHUS IICHTPOB OOpa30BaHUsI €CTECTBEHHO-HAYYHOW HarpaBieHHOoCcTH «Todka pocTay B 0011€00pa3oBaTEIbHBIX
OpraHM3aIUsaX, PAcIoI0KEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX TOPOIax.

DKCIIEpUMEHT SIBJIIETCS UCTOUHUKOM 3HAHUMM KPUTEPUEM HMX UCTUHHOCTH B Hayke. KoHIenuus coBpeMeHHOro oOpa3oBaHUsl OIpa3yMeBaeT,
YTO B y4€OHOM AKCHEPUMEHTE BEIYIIYIO POJIb JOJDKEH 3aHATh CAMOCTOSTENIbHBIN UCCIEA0BATEIbCKUN yUeHUUEeCKUH 3KcriepuMeHT. COBpeMEHHbIE
SKCIEPUMEHTAJIbHbIE HCCIEAOBaHUS TNO (U3MKE YK€ TPYAHO MPEeACTaBUTh O€3 HCIOJb30BaHUS HE TOJBKO AHAJIOTOBBIX, HO U IIM(PPOBBIX
u3MepuTeNnbHbIX Npubopos. B denepanbHoM rocynapcTBeHHOM oOpaszoBarenbHOM crangapre (nanee — dI'OC) mpommcaHo, 4TO OJHUM W3
YHUBEpPCAJIbHBIX Y4eOHBIX naedcTBUi (manee — YVY]I), nmpuoOperaeMbIX ydalluMHUCS, JOJDKHO CTaTbyMEHHE «IIPOBEICHHSI OMBITOB, MPOCTHIX
SKCIEPUMEHTAIbHBIX HCCIIEJIOBAaHUM, NPSIMBIX W KOCBEHHBIX H3MEPEHHUH C KCIOJIb30BAaHUEM aHAJIOrOBBIX W LU(POBBIX H3MEPUTEIbHBIX
pUOOPOBY.

VY4eOHbIN SKCIEPUMEHT 10 (pU3MKe, TPOBOJMMBIN Ha TPAJAUIIMOHHOM 000pymoBaHUH (0€3 MpuMeHeHUs UG POBBIX JTa00OPaTOPHii), HE MOXKET B
MOJIHOM Mepe oO0ecreynTh peuieHue BceX O00pa3oBaTeNbHBIX 3a7ad B CcOBpeMeHHOW mikosie. CroKMBIIAsiICS CUTyalus o0O0yCJIOBJeHa
CYyIIECTBOBaHHEM psia MPOOIeM:

* TPaJUIIMOHHOCIIKOIHLHOE000PYI0BaHNEN3-3a0 PAHNYCHUSTEXHUUECKUXBO3MOKHOCTEHHETI03BOISIET IPOBOIUTH MHOTHE KOJIMYECTBEHHBIC

HCCIEA0BaHUS;

* JIIUTENILHOCTh MPOBeIeHUs (PU3HUECKUX HCCIIeI0BaHUI HE BCET]a COTJIACYEeTCsl C [UTMTEIbHOCThIO YUeOHBIX 3aHATHH;

® BO3MOKHOCTBIIPOBEACHUSIMHOTUX(PUZNYECKUXUCCIIET0BAHUNOT PAHIUYNBACTCATPEOOBAHUSIMUTEXHUKN OE30ITACHOCTH U JIp.

HudposasnabopaTopusikapAUHaILHBIMOOPA30MU3MEHAETMETOIUKYHCOICPKAHUEIKCTIEPUMEHTANBHON JIEATEIbHOCTH M IIOMOTAaeT pPEelIUuTh
BhIIIeTIepeunciaeHHbIe poOneMbl. [Iupokuii crekTp nudpoBBIX AATYMKOB MO3BOJISIET YYALIUMCS 3HAKOMHUTHCS C MapaMerpamu (U3NYECcKOTro
HKCIIEPUMEHTa HE TOJIbKO Ha KauyeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHE. C MOMOIIbIO HU(PPOBOM J1abOpaTOpUH MOXKHO MPOBOIHTH
JUTUTENbHBIA SKCIIEPUMEHT JaXKe B OTCYTCTBUU 3KcIliepuMeHTaropa. [Ipu 3ToM u3mepsiemble JaHHbIE M Pe3yabTaThl UX 00pabOTKU OTOOpaKaroTCs
HENOCPEJCTBEHHO Ha 3KpaHe KOMIIBIOTEPA.

B npouecce popMupoBaHus SKCIEPUMEHTANIBHBIX YMEHUI MO (DU3MKE ydaluiics yduTcs MpeAcTaBisTh MH(OpMauio 00 MCClIelOBaHUU B
YETBIPEX BUAAX:

* B Bep6aJ'IBHOMI OMNMHUCBIBATH JSKCIICPUMCHT, CO3daBaThb CJIOBCCHYHO MOJICJIb OJSKCIICPUMCHTA, (I)I/II(CI/II)OBaTB BHUMAHHUC Ha U3MCPACMBIX
(1)I/I3I/ILICCKI/IX BCIIMYHNHAX, TCPMHUHOJIOTUH;
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®* B T&6JII/I‘IHOMI 3aI10JIHATH Ta6J'II/IIIBI JaHHBIX, JIC)KAIIUX B OCHOBC INOCTPOCHUA Fpa(l)I/IKOB (HpI/I 9TOM Yy y4dYalluXCda BO3HHUKACT ICPBUYIHOC
[IPE/ICTaBICHUE O MacIITabax BEJIUYUH);

* B TpaueCcCKOM: CTPOUTH IpaUKu MO TAOIWYHBIM JAHHBIM, YTO MO3BOJIACT NEPEHTH K BBIIBIKCHUIO THUIOTE3 O XapaKTepe 3aBHCUMOCTH
MCKIY (1)I/I3I/I‘ICCKI/IMI/I BEINYNHaMH (HpI/I OTOM YYHUTCJIb IIOKA3bIBACT MPCUMYIICCTBO B BU3YyaJIM3allUU 3aBHUCHMOCTEH MCKAY BCIMYWMHAMU,
HarJiiJHOCTh U MHOTOMEPHOCTB);

® BAHAJIMTHYCCKOM (B BHUAEC MaAaTEMAaTHUYCCKHUX ypaBHeHHﬁ)Z MNPUBOJUTE MATEMATHYCCKOC OIMMCAHUC B3aMMOCBIA3U (1)I/I3I/I‘-ICCKI/IX BCJINYNH,
MaTeMaTH4ecKoe 0000IeHNE TIOJTYYEHHBIX Pe3yIbTaTOB.

[lepexox Kk KakIOMy d3Taly MpeACTaBICHUS HH(OOPMAIMM 3aHUMAeT JOCTaTOYHO OOJBIION MPOMEXYTOK BpemeHHu. besycimoBHO, B 7—9
KJIaccax ATOT MPOIeCcC HEOOXO0UM, HO B CTApIIUX KJIaccax 3TO BpeMs MOKHO ObLIO ObI OTBECTH Ha pelIeHHe 0ojiee BAKHBIX 3a7a4. B aTom mane
upoBeIe Ta0OPATOPHH TO3BOJSIOT CYIIECTBEHHO SKOHOMHUTH BpEMS, KOTOPOE MOXKHO TOTPAaTHTh Ha (HOPMUPOBAHHE HCCIIEAOBATEIHCKUX
YMEHHUH yYalIMXCs, BEIPAXKAIOIMUXCA B CIAEAYIOIINX ICUCTBUSIX !

* ompenerIecHue IPoOIeMbl;

MMOCTaHOBKA HUCCJIEeI0BATENbCKON 3a1auu;

* [UIAHUPOBAHUE PELICHUS 331a4H;

® [IOCTPOEHUE MOJIETIEH;

* BBIJIBI)KEHUE TUIIOTE3;

® SKCIEPUMEHTAIBHAANPOBEPKATUIIOTES; *aHATTN3TAHHBIXOKCIIEPUMEHTOBUIIMHAOIIIOICHU;

e (GopMyaupoOBaHUE BHIBOJIOB.

[locnennue ronpl y ydamuxcs HaOJl0aeTcsi HU3Kask MOTUBAIUSl M3YyYEHHUS] €CTECTBEHHO-HAYYHBIX JUCUUIUIMH U, KaK CJEJICTBUE, MaJcHHE
KauecTBa oOpazoBanud. LludpoBoe yuebHoe 000pyAOBaHME MO3BOJIIET YUAIIUMCS O3HAKOMHUTBCS C COBPEMEHHBIM W METOJIaMHU HCCIIEIO0BAHUSA,
MIPUMEHIEMbIMU B HAYKE,ayUUTETI0—IIPUMEHSTh Ha IPAKTHUKE COBPEMEHHbBIE MEAarorndeckue TEeXHOJOTUHU.

2. O0uasi xapaKkTepUCTUKA U3y4yeHus1 GU3NKH B OCHOBHOM IIKoJI€:

®u3ruka B OCHOBHOW WIKOJIE M3y4aeTcsi Ha YPOBHE PACCMOTPEHUS SIBICHUW MPUPOJIbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (DU3UKU U

MIPUMEHEHHUEM 3THUX 3aKOHOB B TEXHUKE U MIOBCETHEBHOM KU3HMU.
[IpuoputeramMu Uit IIKOJIBHOTO Kypca (PU3UKK Ha 3Tare OCHOBHOTO 00I11ero 00pa3oBaHUs SIBISIFOTCS:

[To3HaBaTenbHas AEATENBHOCTD:

WCIOJIb30BaHUE JJIsS TIO3HAHHS OKPYXKAIOIIEro MHUpa Pa3IMYHBbIX €CTECTBEHHOHAYYHBIX METOJOB: HAOIIOJCHHE, W3MEpPEHHUE, DKCIIEPUMEHT,
MO/IETMPOBAHUE;

(dhopMHpOBaHHE YMEHUI pa3iandaTh (GaKThl, TUTIOTE3bI, IPUYHUHEI, CJIEICTBUS, JOKA3aTeIbCTBA, 3aKOHBI, TEOPHUH;

OBJIaJICHUE aJIEKBATHBIMH CIIOCO0AMU PEIIeHHS TEOPETUIECKUX U IKCTIEPUMEHTAIBHBIX 33]1a4;
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pUOOPETEHUE OTBITA BBABIKEHHSI TUITOTE3 Ut OOBSICHEHUST M3BECTHBIX (PAKTOB U KCIIEPHUMEHTAIEHOW MPOBEPKU BBIIBUTAEMBIX TUTIOTES.

WNudopmManimoHHO-KOMMYHUKATHBHAS JESITEIHHOCTD:

BJIaJICHHE MOHOJIOTHUECKOW U JJMAJIOTHYECKON peyublo, Pa3BUTHE CIIOCOOHOCTH MOHMMATh TOUKY 3pEHHUsI coOeceTHUKa U PU3HABaTh IPaBoO Ha
MHOE MHEHHE;

WCIIOJIb30BAHUE JUTSI PEIICHHS [TO3HABATEIBHBIX 1 KOMMYHUKATHBHBIX 33J[a4 Pa3IMYHBIX HCTOYHUKOB HH(POPMALIUH.

PednexcuBHas nesTenbHOCTD:

BJIaJICHUE HABBIKAMU KOHTPOJIS M OLIEHKHU CBOEH EATEIBHOCTH, YMEHHEM MPEIBUIETh BO3MOKHBIE PE3YIbTaThl CBOMX JEHCTBH;

opranusanus yueOHoO! e TeIbHOCTH: TOCTaHOBKA 1€, INIAHUPOBAHUE, OIIPEIEJIEHNE ONITUMAaIbHOIO COOTHOILIEHUS 1I€JIU U CPE/ICTB.

3.MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe
Ha u3yyenne ¢pusuku Ha ypoBHE OCHOBHOTO 0011ero oOpa3zoBaHus oTBOAUTCS He MeHee 170 u u3 pacyera 2 4 B HEZIENIO B 8 Kiacce U 3 daca B
Hezeno B 9 kimaccec.
Paboyas mporpamma o ¢usuke 8-9 kinacc opueHTHpOBaHa Ha ucnosb3oBanne YMK ®wuszuka 8,9 kimace, aBropsl — A.B.Ilepemikun, E.M.I'yTHUK.
[Ipu cocraBnenuu paboueil mporpamMmbl YITEHbI OCHOBHBIE UAEU U MoJoxeHus [IporpaMmbl pa3Butusi 1 GOpMUPOBAHUS YHUBEPCATBHBIX Y4eOHBIX
JEHCTBUI [ OCHOBHOTO 00IIIET0 00pa3oBaHusI.

DopMBI KOHTPOJIS:

Texkyiuii, UTOTOBBIH U NPOMEKYTOYHasl arrectanus. TeKymuil ¥ WTOTOBBI KOHTPOJIb MPOBOIUTCS B (opMe KOHTPOJIBHBIX padoT,
n1abopaTopHbIX paboT, paCCUUTAHHBIX Ha 45 MUHYT, TECTOB U CAMOCTOSITENIbHBIX paboT Ha 15 — 20 MuHyT ¢ AUQPepeHInPOBAHHBIM OLIEHUBAHUEM.

Texkymuit KOHTPOJIb MPOBOJUTCS C LIENBI0O MPOBEPKM YCBOCHHUS H3Y4aeMOIO U IPOBEPSIEMOro MPOrpaMMHOTO MaTepuana; CoepiKaHHe
OTIPEICIIAIOTCSA YUUTENIEM C YIETOM CTENEHH CI0KHOCTH M3y4aeMOro MaTepualia, a Takke 0coOeHHOCTel 00yJaronxcs Kiacca.

HToroBbie KOHTPOJIBbHBIE PA0OTHI MPOBOISATCS MOCIE U3YUCHUS HanboJiee 3HAYMMbIX TEM IIPOTPaMMBI,

[Ipomexyrounas arrecranusa. B coorBercTBuu co ctartbeir 58 denepanbHoro 3akoHa «O06 00pa3oBaHUU» MPOMEXKYTOUHAS aTTECTAIlHs
y4Yaluxcsi MPoBOIUTCS B (hOpMe UTOTOBOTO TECTUPOBAHUS 10 OCHOBHBIM TeMaM Kypca Qu3uku 9 kiacca: «3aKOoHbI B3aUMOJICHCTBUS U JBHKECHUS
Ten», «MexaHnyeckue KoueOaHus U BOJIHBL 3BYK», «DJIEKTpOMAarHuTHbIC siBeHUs» «CTpoeHUEe aToMa U aTOMHOTO SIIpay.

HopmatusHasidasza

- ®epepanbHblit 3ak0H OT 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O06 obpazoBanuu BPoccuiickoit degepanuu»(c U3M. U JOIL.,BCTYIL.B
cuiy ¢ 01.09.2020).

- Ilacmopr HaumoHambHOro mnpoekra«O6pazoBanue»(yrB.npesuanymomCoseranpullpesunente PP mo crpareruueckoMy pasBUTHIO U
HaIMOHAJIbHBIM MPOEKTaM, MPOToKoJI 0T24.12.2018 Nel6).
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lNocynapcrBennas mporpamma Poccutickoit @enepannn «Pa3sutue o6pazoBanus» (yrB. [loctanoBnenuem IlpaBurensctBa PO ot 26.12.2017
Ne 1642 (pen. ot 22.02.2021) «O0 yTBepkA€HUH TOCYAapCTBEHHOM nporpamMbl Poccuiickoit denepanun «Pa3ButueoOpa3oBaHus».
[Ipodeccuonanpupiii cranmapt «llemaror (memarorudeckasi IesSTETLHOCTh B JOIIKOJIBHOM, HadyalbHOM OOIIEM, OCHOBHOM OOIIEM, CpeIHEM
oOmeM 00pa3oBaHuM),(BocUTaTenb, ydutensb)» (pen. ot 16.06.2019) (Ilpukaz MunucTepcTBa TpyAa HM CONUAIBHON 3amuThl PO
oT180kTa0psa2013r.Ne544H,cr3MeHEeHUSIMU, BHECEHHBIMUTIPIKa30M MHUHUCTEPCTBA

Tpyna u couzamutel POot 25.12.2014Nel 1151 u o1 5.08.2016 1.Ne422H).
[Ipodeccuonanphbiil ctanaapt «llemaror 1OMOJIHUTETLHOTO 00pa3oBaHus AeTeil U B3pocibix» (IIpuka3 MunucTepcTBa Tpyaa U COIUATBHOM
3amuTeIP®0T05.05.2018Ne298H

«O06 yrBepxkaeHnn npodeccuoHaabHOTo cTanaapta «llemaror TOMOJIHUTETFHOTO 0OOpa30BaHMS IETEH U B3POCIBIX)).
®denepalibHbII roCcyaapCTBEHHBIN 00pa3oBaTeIbHbIN CTaHAAPT OCHOBHOIO 00111ero oopazoBanus (yTB. IpukazoM MuHucTepcTBa 00pa3oBaHus
u Hayku Poccutickoit deneparuum o117.12.2010 Nel1897)(pen. 21.12.2020).
denepanbHbIN TOCYAapCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEIHETO 00IIero oopa3oBanus (yTB. MpUKazoM MUHHUCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit deneparuu o117.05.2012Ne413)(pen.11.12.2020).
[TocranoBnenue ['maBHOTO TOCYIapCTBEHHOTO caHUTapHOTO Bpada Poccuiickoit @enepanmu ot 29 nexadbps 2010 r. N 189 r. Mocksa "O0
yrBepkaeann  CanlluH 2.4.2.2821-10 "CaHu-TapHO-31THIEMHUOJIOTHYECKUE TPeOOBaHWS K YCIOBHSM HW OpraHu3alud OOYYeHHsS B
00111600pa30BaTEIbHBIX YIPEIKICHUAX"
Pabouas nporpamma. ABtopsl: E.M.I'yraHuk, A.B. Ilepeimkun u3 coopuuka "[Iporpammel ajis 00meo0pa3oBaTeaIbHbIX yupexkacHuii. dusuka.
Actporomus. 7 — 11 k. / coct. B.A.Koposun,B.A. Opnos. — M.:Ipoda

MeTtouyeckre peKOMEHIAIMK 10 CO3AaHUI0 M (YHKIIMOHUPOBAHUIO B O0IIE00pa30BaTEIbHBIX OPraHU3alUAX, PACIOIIOKEHHBIX B CEIbCKOM
MECTHOCTH W MaJbIX TOpOJax, IIEHTPOB OOpa30BaHMs €CTECTBEHHO-HAyYHOW M TexXHoJorndyeckoil HampaBiaeHHOcTel («Touka pocray)
(YTBepkaeHsI pacniopsbkenneM MunucTepeTBa mpocBerienust Poccuiickoit @eneparuu ot 12 stuBapst 2021 1. NeP-6).
B cocrtaB nentpa «Touka pocta» mo ¢usuke BXoAsT 6a3oBas (00s3arenbHas) 4acTh W AOMOJHUTENbHOE 000pydoBanue. bazoBas yacTth
COCTOUT H3 UUQPPOBBIX JTAaTYNKOB M KOMILUIEKTOB COMYTCTBYIOUIUX JJIEMEHTOB [UIsl OMNBITOB IO MEXaHWKe, MOJICKYISIpHOH ¢usnke,
ANEKTPOIMHAMUKE U ONTHKE.
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4.5a30Bblii KOMILIEKT 000PYIOBAHUS IIEHTPA

«Touka pocray no pusuke
JlaHHBI KOMILIEKT IPEACTABIICH CJICIYIOIIUMU JaTYUKAMMU.

JlaTurk aOCOJIFOTHOTO JIaBJICHUS

JlaTuMK MPOU3BOIUT U3MEPEHUS aOCOTIOTHOTO J1aBlieHUs. YyBCTBUTENbHBIN 2JIEMEHT JaTUYUKa BBHITIOJHEH Ha 0a3¢ MOHOJIMTHOTO KPEMHHUEBOTO
MIbE€30PE3UCTOPA C BHEAPEHHONW TEH30PE3UCTUBHOM CTPYKTYPOH, KOTOpas MO3BOJIAET MCKIIOUUTH BO3MOYXKHBIE MOIPEIIHOCTH U JIOCTUTHYTh
HEOOXOMMOM TOYHOCTH M3MEpeHHM. B KOMIUIeKT matumka abCOJIOTHOTO JABJICHHS BXOJUT TMOKas repMeThyHas TpyOKa i MOJKIIOUECHUS
mITylepa aTauka K JabopaTopHoMy 000pyI0BaHUIO.

JlaTuuk mosokeHusi(MarHUTHBIH )

JlaTurk M3MepsieT BpEeMEHHBIE OTPE3KH MEXTy MOMEHTAMHU MIPOXOXKIEHUS 00BEKTa PAIOM C OECKOHTAKTHBIMU JETeKTOpamMu. beckoHTaKkTHBIE
JIETEKTOPHI SIBIITFOTCS. BBIHOCHBIMH M KPEMATCS Ha METAUTMYECKOW WIM MarHUTHOW TOBEpXHOCTH. KonmwdecTBO oceil M3MepeHus aaTdyuka
MOJIOKEHUSPABHO 3, IMama30 HU3MEePEHUUITOKK 10 13 ocedt X, Y u Z cocrasisieT oT 0 g0 360 rpaa. KoMmmiekT comyTCTBYIONTUX 3JIEMEHTOB st
HKCIEPUMEHTOB M0 MEXaHUKE
KoMIIeKT COmyTCTBYIOMIMX AJIEMEHTOB JJIsl KCIIEPUMEHTOB 110 MOJIEKYJIIpHOU pu3rke KoMIUIEKT COMyTCTBYIOMINX 3JI€MEHTOB IS
SKCIEPUMEHTOB IO NEKTPOoAMHAMUKE KOMITJIEKT COMYyTCTBYIOUIUX 3IEMEHTOB IS SKCIIEPUMEHTOB IO OTITHKE
JlaTuuk TOKa, MarHUTHOTO MOJIS, TEMIIEPATYPHI.

5. Ilnauupyemble Ppe3yJabTAThl OCBOCHHS V4eOHOro mpeaMera «PHU3HMKa» ¢ ONHCAHHEM VHHBEPCAJLHLIX V4Ye€OHLIX JIelCTBHIA,

JOCTUTAEMBIX 00YYAIIIMMUCS
JIuunocmmuule pezynromamot
OOyyaromuiics MOTy4UT BOZMOXKHOCTH 17151 JOPMUPOBAHUS CIIEIYIOMIUX THYHOCTHBIX PE3YyJIbTaTOB:

e Pa3BuTHe 03HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

* VOexaAEHHOCTh B BO3MOYKHOCTU HO3HAHUS IMPUPOJIbI, B HEOOXOJUMOCTH Pa3yMHOTO HUCHOJIb30BaHMS JIOCTH)KEHUH HAYKH U TEXHOJOTWH s
JaTbHEeHIIero pa3BUTHsS YEJIOBEYECKOrO OOIIEeCTBA, YBAKEHHE K TBOpPLAM HAyKH W TEXHHUKH, OTHOIIEHHE K (HU3UKE KAaK K DJIEMEHTY
o0111e4enoBeyecKon KyabTyphl;

® CaMOCTOSITENILHOCTh B IPHOOPETEHNH HOBBIX 3HAHUIN U MPAKTUUYECKUX YMEHMIA;

® TOTOBHOCTH K BBIOOPY KHU3HEHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU M BO3MOXKHOCTSIMH;

¢ MOTHBAIHAO 6pa30BaTCHBHOﬁHCHTCHBHOCTI/IHaOCHOBCHI/I‘{HOCTHOOpI/IeHTI/IpOBaHHOFOHOI[XOIIa;
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¢ (GopMUPOBaHUE [IEHHOCTHOTOOTHOMICHUSAPYTKIPYTY, KYIUTETI0,KABTOPAMOTKPBITUHUU300PETCHHH, K pe3yIbTaTaM O00yJICHHS.
Memanpeomemmnbwie pe3ynomantvl
OOy4JaroIuiics MOJYYUT BO3MOKHOCTD TSI (JOPMHUPOBAHUS CIICTYIONIUX METAIIPEIMETHBIX PE3YJIbTATOB:

* OBJIQJICHHE HAaBBIKAMHU CAMOCTOSITEJILHOTO TMPUOOPETEHUsS HOBBIX 3HAHHWM, OpraHu3alui Y4eOHOW MAESTeNIbHOCTH, TOCTAHOBKHU IICJICH,
MJITAHUPOBAHUS, CAMOKOHTPOJSI M OIEHKH PE3yJbTaTOB CBOEHU JEATEIHHOCTH, YMEHHSIMHU TMPEABUICTh BO3MOXHBIE PE3yJIbTAaThl CBOUX
e CTBHIA;

* NTOHMMAaHUE PA3IUYUM MEXKIY HCXOAHBIMH (paKTaMM M THUIMOTE3aMU [UISI MX OOBSICHEHHUS, TEOPETUUYECKHMMHU MOJCISAMH M peaJbHbIMHU
00beKTaMu, OBJAJCHUE YHUBEPCAIHHBIMU YUE€OHBIMU JEUCTBUSIMH Ha TMpUMEpax THUIOTe3 i OOBACHEHHS W3BECTHBIX (PAKTOB U
AKCIIEPUMEHTAIILHON MTPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETUUECKUX MOJIEIIEH MPOIIECCOB WU SIBIICHUIA;

e (hopMHUpOBaHHE YMEHHI BOCIPUHUMATh, MepepadaThIBaTh U MPEIBSIBIATh HHPOPMAIIMIO B CIOBECHOU, 00pa3HOM, CUMBOJMYECKON (PopMax,
aHAIM3UPOBATh W TiepepadaThiBaTh TMOJYyYEHHYIO HMH(POPMAIMIO B COOTBETCTBHHM C IIOCTaBICHHBIMH 3aJadaMH, BBIJICISATH OCHOBHOE
coJiep’KaHue MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MMOCTABIIEHHBIE BOIIPOCHI MU3JIAraTh €ro;

* MpUOOpPETEeHHE OMbITA CAMOCTOATEIHLHOTO MOMCKA, aHAIM3a U 0TOOpa MHPOPMAIMK C HCIOIb30BAHUEM PAa3IMYHBIX HUCTOYHHKOB, U HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH 7Sl pelIeHHs] 03HABATEIbHBIX 3a/1a4;

* pa3BUTHE MOHOJIOTMYECKOHN M JAMAJOTHYECKON peur, YMEHHUS BBIPAKAaTh CBOU MBICIIH, CHOCOOHOCTH BBICIHYIIMBATh coOeceqHH KA, TOHUMATh
€ro TOYKY 3peHusi, IpU3HaBaTh MPABO JPYrOro 4eslioBeKa Ha HHOE MHEHHE,

® OCBOEHHE MPUEMOB JICUCTBUIN B HECTAHJAPTHBIX CUTYAIUIX, OBJIa/ICHUE IBPUCTUUECKUMH METOJAAMHU PelIeHus Ipobiiem;

e ¢opMupoBaHHE yMEHUN pabOTaTh B IPYIIE C BBIMOJHEHUEM PA3IMUYHBIX COLIMATIBHBIX POJIEH, MPEACTaBIsATh U OTCTauBaTh CBOM B3IJIAIBI U
yOEXKeHHUsI, BECTU JUCKYCCHUIO.

PezynamuenvieYY/]

OOyyaromuiics MOTy4UuT BOZMOXKHOCTH 7151 GOPMUPOBAHUS CIEAYIOMIUX PEryIsITUBHBIX Y'Y /.

1. YMeHue caMoCTOSTeNNbHO OMPEIENITh eI 00y4YeHHsI, CTaBUTh U (JOPMYIHPOBATH HOBBIE 33/]aul B Y4€Oe U MO3HABATENbHOM e TEIILHOCTH,
Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEILHOM ACSITEIIBHOCTH.

OO0yyYaromuics CMOXKET:

e AHaJIM3MPOBATh CYIIECTBYIOLINE U IUIAHUPOBATh OyaylIue oOpa3oBaTebHbIE Pe3ybTaThl;

* UICHTU(UIUPOBATH COOCTBEHHBIE TPOOIEMBI U OTIPENIENIATh TJIaBHYIO IPOOIeMYy;

* BBIJIBUTaTh BEPCUU pelIeHUs poO1eMbl, (HOpMYyITHpOBaTh THIIOTE3bI, IPEIBOCXHUILATH KOHEUHBIH pe3ysbTaT;
® CTaBUTHIIEIbAEATEIIbHOCTHHAOCHOBEOIPEIETIEHHOUITPOOIEMBINCYIIIECTBYIOIINXBO3MOKHOCTEH;
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dbopMymupoBaTh yueOHbBIC 33]a91 KaK IIar JTOCTHKEHUS TIOCTaBICHHOM IIe]IN IeITeIbHOCTH,
® 000CHOBBIBAThH IICJICBBIC OPUEHTHPHI U IPUOPUTETHI CCHUTKAMU Ha IIEHHOCTH, YKa3bIBasi 1 000CHOBBIBAS JIOTUYECKYIO ITOCIICIOBATEIIEHOCTD
IaroB.

2. YMeHue caMoCTOSITEILHO [JIaHUPOBATh IIYTH JOCTHUIKCHHA Heﬂeﬁ, B TOM 4YHCIC aJIBTCPHATUBHBLIC, OCO3HAHHO BI)I6I/IpaTB HauoOoJee

s dexTUBHBIE CIIOCOOBI PelIeHUs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4.

OO0yYaroIUiicss CMOXKET:

omnpenensaTh Heobxoaumoe(bie) neicTBUE(s) B COOTBETCTBHM C Y4eOHOW U TO3HABAaTEIbHOM 3ajadyaMH M COCTAaBJISTh AJITOPUTM
ero(1X)BbINOJIHEHHUS,

000CHOBBIBaTEUOCYILIECTBIATHBBIOOpPHAN00IEeIPPEKTUBHBIXCITOCOO0OBpELIEHUAY4eOHBIXM TO3HABATEIBHBIX 3a/1a4;

OTIPEIeNATH/HaX0JUTh, B TOM YHCJIE U3 NMPEATI0KEHHBIX BapUAHTOB, YCIOBUS JUIsl BBIIIOJIHEHUS y4eOHOW U MO3HABAaTEIbHOM 3a/1a4;
BBICTPaNBaTh >XU3HEHHbIE IUIAHBI Ha KpPaTKOCpPOYHOE Oyayilee (3asBISATH I€JIEBblE€ OPHUEHTHUPHI, CTaBUTh aJeKBAaTHblE WM 3aJaud U
Ipe/ularath ACUCTBUS, yKa3blBasg U 000CHOBBIBAs JJOTMUYECKYIO MOCIIEI0BATEIbHOCTD 1ArOB);
BBIOMPATHU3IPEI0KEHHBIXBAPUAHTOBUCAMOCTOSATEIbHOUCKATBCPEACTBA/PECYPCHLIIIAPELICHUA3aJauH/ JOCTHKEHUS LIETH;

COCTaBJIATH IUIAH pelIeHUs NpoOIeMbl (BBIIIOJHEHUS IPOEKTA, IPOBEIECHUS UCCIIEOBAHNUA);

OIpeeNAThIIOTEHIINATbHBIC3aTPy THEHUATIPUPEIICHUNYyd€OHOHNTIO3HABATEIbHOM3a1aui HAXOJUTh CPEACTBA AJIS MX YCTPAHEHHUS;
OIUCBIBATH CBOM OIBIT, 0(hOPMIISISL €r0 AJIs epeladun APYrUM JIIOASM B BUJE TEXHOJOTUH PEIIEHHsI IPAKTUYECKUX 3a7a4 OIpeaesIEHHOIO
KJiacca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MH/ANBUYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

3. YMenue COOTHOCHUTDB CBOH HeﬁCTBHH C IJIaHUPYEMBIMU pe3yiibTaTaMu,

OCYIICCTBIATBKOHTPOJIBCBO el eI TeILHO CTHUBIIPOLECCECAOCTHIKCHUAPECIYIIbTATA,OIIPEACTIATHCIIOCO 6LI,Z[CI>'ICTBI/II‘/‘IB paMKax IPCAJIOKCHHBIX YCHOBI/Iﬁ

n Tpe60BaHPII>i, KOPPCKTUPOBATL CBOU HeﬁCTBHH B COOTBCTCTBHH C PI3M€H$IIOH.ICI>1C$I CI/ITyaHI/Ieﬁ.

OO0vyyYaronuiics CMOXKET:

OTpeNeNATh COBMECTHO C MEJaroroM M CBEPCTHUKAMU KPUTEPHU IUIAHUPYEMBIX pE3yJbTaTOB M KPUTEPUHM OLIEHKH CBOEH ydeOHOMH
NESITEIBHOCTH;

CHCTEMaTU3UPOBAaTh (B TOM YHCIIE BHIOMPATh NPUOPUTETHBIEC) KPUTEPUU TNIAHUPYEMBIX PE3YJIbTATOB U OLICHKH CBOEH AEATEIbHOCTH;
OTOMpaTh MHCTPYMEHTBl [UIl OLICHWBAaHUS CBOEH JEATENIbHOCTH, OCYIIECTBISATh CaMOKOHTPOJIb CBOEH JeATENbHOCTH B paMKax
MPEUI0KEHHBIX YCIOBHNA U TpeOOBaHUI;

OLICHUBATh CBOIO JAESTEIbHOCTD, APTYyMEHTUPYS IPUUMHBI JOCTHKEHUS UM OTCYTCTBUS IIAHUPYEMOT'O PE3YNbTATa;
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HAXOJIUTh JOCTATOYHBIC CPE/ICTBA JJISl BBHITIOJHEHUS y4eOHBIX AEWCTBUI B M3MEHSIONICHCS CUTYAIlMH W/MIIM MIPU OTCYTCTBUU TUIAHUPYEMOTO
pe3ynbTarta;

paboTtasi 0 CBOEMY IUIaHy, BHOCHTb KOPPEKTHBBI B TEKYIIYIO ACATEIHHOCTh HAa OCHOBE aHAIM3a M3MEHEHHWH CUTYallUW ISl TOJYYEHUS
3aIJTAaHUPOBAHHBIX XaPaKTEPUCTUK MPOIYKTa/pe3yibTara;
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YCTaHABJIUBATH CBA3b MEXKAY ITOTYYCHHBIMU XaPAKTEPUCTUKAMU IIPOAYKTA M XapaKTEPUCTUKAMMU IIPOLIECCA AECATEIBHOCTH U 110 3aBEPIICHUU
JEATENBHOCTH TNPEeUIaraTb U3MEHEHNE XapaKTEPUCTHK IIpoLecca Ul MOJYyYEHUs YIYUIIEHHbIX XapaKTEePUCTUK IIPOIYKTa;

CBCPATH CBOU HCﬁCTBHﬂ C LCJIBIO U ITpU HGO6XOI[I/IMOCTI/I HCIIPAaBJIATH OIIIMOKH CaMOCTOSITEIIHHO.

4. YMeHue OICHWBATh MPABUIBHOCTD BHIMIOJTHCHHUS YYeOHOU 3a/1a4H,COOCTBEHHBICBO3MOKHOCTH €€ PEIICHHUS.
OO0yYaroImuiics CMOXKET:

Onpenenars KpUTEpUH NMPaBUIBHOCTH (KOPPEKTHOCTH) BBITIOJHEHUS yueOHOM 3a1auu;
AHanu3upoBaTh U 000CHOBBIBATh IPUMEHEHHE COOTBETCTBYIOIIEI0 MHCTPYMEHTApHsI ISl BBIIIOJIHEHUSI y4eOHOM 3a1auu;

CBO6OHHO II0JIB30BATHCS BBIpa6OTaHHI>IMI/I KPUTCPpUAMU OLCHKH CaMOOLICHKH, UCXOAA U3 HEJIN MUMCIOIUXCA CPEACTB, pa3jandas pe3yjbTaTr
1 CTIOCOOBI ACHCTBHIA;

OrneHuBaTh MPOAYKT CBOCH NIEATEIBHOCTH IO 3aJaHHBIMU/UIN CAMOCTOSTEILHO OMPEACIEHHBIM KPUTEPUSIM B COOTBETCTBUH C IIENBIO
JIeITEILHOCTH;

000CHOBBIBaTh JOCTHXKMMOCTb LIE€IH BBIOPAHHBIM CIHOCOOOM Ha OCHOBE OIICHKM CBOUX BHYTPEHHUX PECYpPCOB U JOCTYMHBIX BHEIIHHMX
pEeCypcoB;
(buKCcHpOBaTh U aHATU3UPOBATH IUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

5. Bnagenne ocHOBaMM CaMOKOHTPOJIS, CaMOOLIEHKH, TPUHSATUS pEHIeHHH M OCYIIECTBIEHUS OCO3HAHHOrO BbIOOpa B yueOHOU u

MMO3HABaTeILHON JACATCIIBHOCTH.

OO0vyyYaronuiics CMOXKET:

HaOJII0JaThMaHAIN 3N POBATECOOCTBEHHYIOYUeOHYIONITO3HABATEIbHYIO IS TEIbHOCTEUICATEIPHOCTS  APYTUX OOyJaronuxcs B IpoIecce
B3aUMOIIPOBEPKH;

COOTHOCHUTD PEAJIbHBIC U TUITAHUPYEMBbIE Pe3yIbTaThl HHIUBUIYaJIbHON 00pa30BaTeIbHON AESTEIBHOCTH H JAEIaTh BHIBOIBI;

NPUHUMATh PELICHUE B y4eOHOI CUTYyalluy ¥ HECTH 332 HETO OTBETCTBEHHOCTD;
CaMOCTOSTEIIEHOOIPECIIATEIIPUIUHBICBOETOYCIIEXaWINHEYCIIEXanHaX0JUTHCIIOCOOBIBBIX01aN3 CUTYallu HEYCIIexa;

PETPOCTIEKTUBHO OMpPEAENATh, KaKMe JEHCTBUSA MO peIIeHUI0 y4eOHOM 3ajaud MM MapaMmeTpbl 3TUX JEHCTBMH MPHUBENU K MOJYYEHHUIO
MMEIOIIErocs MPoIyKTa y4eOHOM NesITeIbHOCTH;

JE€MOHCTPUPOBATh MPHUEMBI PEryIAIUN NCUXO(PU3HOIOTUIECKUX/IMOIIMOHAIBHBIX COCTOSIHUM ISl JOCTHXEeHUs 3(p¢eKTa YCHOKOEHHs
(ycTpaHeHHsT SMOLMOHAIBHOM HampsikEHHOCTH), 3¢deKkTa BOCCTaHOBIEHHUS (ocnalbieHus TNposiBIEHUN yromiieHus), 3(pdekra
aKTUBHU3AIMH(TIOBBIIIEHHS ICUX0(PU3N0TIOTMYECKON PEaKTUBHOCTH).

Ilo3naeamenvnvieYY/l
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OOyuaromuiicst HOIYIUT BO3MOKHOCTB [Tl (GOPMHUPOBAHHUS CIEAYIOMINX MTO3HABATEIbHBIX Y'Y /1.

1. VYmenue ONpCACIIATh IMOHATHUA, CO3/1aBaATh O606HICHI/I$I, YCTaHaBJIMBATb aHAJIOTUMH, KHaCCHq)HHHpOBaTL, CaMOCTOATCIIBHO BI)I6I/IpaTI)

OCHOBaHUA W KPUTCPHUU JIA KJIaCCI/I(l)I/IKaIII/II/I,YCTaHaBJII/IBaTI) MNPUYINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH JIOTUYCCKOC PACCYXKICHUC,

YMO?;aKJHO‘ICHI/IC(I/IHIIyKTI/IBHOe, ACAYKTHBHOC, I10 aHaJIOI‘I/II/I) n aejiatb BbIBO/JBI.

OO0vyYaroIUicsS CMOXKET:

[TonOupats cia0Ba, CONOAUNHEHHBIE KIIIOYEBOMY CIIOBY, OMPEEISAIONINE €r0 MPU3HAKU U CBOICTBA;
BricTpauBath TOrMuecKyro 1EMOYKY, COCTOSAIIYIO U3 KJIIFOYEBOTO CJIOBA U COTIOTYMHEHHBIX MY CIIOB;
BrigensaTs 00munii mpu3HaK ABYX WJIM HECKOJIBKUX MPEIMETOB, WIIH SIBJICHUN M OOBSICHATH UX CXOJICTBO;

OObeMHATH NPEMETHI U SIBJICHUS B TPYIIIHI M0 ONpeAeNEHHBIM MPU3HAKaM, CPAaBHUBATh, KJIACCU(PHUIIMPOBATH U 000011aTh (PaKThl U
SIBJICHUS;

BBIJICTISATH SIBJICHHE U3 OOILEro psijia APYrux sBJICHUN;

OTIPENIENIATh OOCTOSTENHCTBA, KOTOPHIE MPEIIECTBOBAA BO3HUKHOBCHHIO CBSI3U MEXIY SBICHHSIMH, M3 ITHX OOCTOSTEIHLCTB BBIICIATH
OTIpENIeNISAIONINE, CIOCOOHBIC OBITh MPUYMHON JTAHHOTO SIBIICHUS, BBISIBJISATH TPUIHHBI U CIICACTBUS SIBICHUH;

CTPOHTH PACCY)KIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSIM M OT YaCTHBIX SIBJICHHH K OOIIUM 3aKOHOMEPHOCTSIM;

CTPOMTH PACCY)KJICHHE HA OCHOBE CPaBHEHHS ITPEIMETOB U SIBIICHHIA, BBIJICIISISI TIPU 3TOM OOIIHME PU3HAKHY;

U3JIaraTh MOJy4YCHHYIO HHPOPMAIIUIO, HHTEPIPETUPYSI €€ B KOHTEKCTE peliaeMoi 3a1a4w;

CaMOCTOSITEIIEHO YKa3bIBaTh Ha MH(MOpPMAIMIO, HYXIAIOIIYIOCS B MPOBEPKE, MpeaiaraTh W MPUMEHSATh CIIOCOO MPOBEPKU JIOCTOBEPHOCTH
nHpopMaIuu;

BepOaIM30BaTh SMOIIMOHAIILHOE BIICUATIICHHE, OKa3aHHOE Ha HETO UCTOYHUKOM;

OOBSICHATB SIBJICHHUS,IIPOLIECCHI, CBSI3U U OTHOIICHUS, BBISIBJISIEMBIC B XOJIE TIO3HABATEIILHOW U UCCIIEIOBATEIBCKOM IEATEILHOCTH (IPUBOAUTH
0O0BSICHEHUE C U3MEHEHHUEM (POPMBI MPEJICTABIICHUSI, O0BSACHSITh, ACTAIU3UPYS MM 000011ast; OOBICHATH C 3aJAHHON TOYKU 3PCHUS);
BBISIBJIATh U HA3bIBATh NMPUYMHBI COOBITHS SBJICHHS, B TOM YHCJIC BO3MOXKHBIC /HAauOOJICEBEPOSTHBIC MPUYMHBI, BO3MOXHBIE TIOCICICTBHS
3aJJaHHOM MPUYHHBI, CAMOCTOSTEIBHO OCYIIECTBIISISI IPUUYUHHO-CIIEICTBEHHBIN aHaH3;

® JleJIaTh BBIBOI Ha OCHOBE KPUTHUYECKOTO aHaIu3a pa3HbIX TOYEK 3peHus,
MOATBEPK1aTHBBIBOICOOCTBEHHOHAPTyMEHTAIIME TN CAMOCTOS TENbHOTIOyYeHHBIMU TAHHBIMU.
2. YMeHue co3iaBath, IPUMEHSAThH U MpeoOpa30BbIBaTh 3HAKK U CUMBOJIBI, MOJETH U CXEMBI JUIs PEIICHUs] y4eOHBIX U TO3HABATEIbHBIX
3aj1a4.

OO0vyYaromuiics CMOXKET:
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e (OO0o03HaUaTh CHMBOJIOM W 3HAKOM IPEAMET W/HITH SIBIICHUE;

e Ompenenars JOTHYECKHE CBA3U MEXIY MPEeIMETAMUN/ WK SBJICHUAMH, 0003HAYATh TaHHBIE JIOTHYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

* cozmaBaTh a0CTPAKTHBIN WM peabHBIN 00pa3 mpeaMeTa U/uiH SBICHHS,

® CTPOUTH MOJEJH/CXEMY Ha OCHOBE YCIOBHH 3aau H/HIH crioco0a e€ perieHus;

* co3aaBaTbBepOabHbIE,BEIECTBEHHbIEUNH(DOPMALIMOHHBIEMO,IETUCBBIIEIIEHUEMCYIIECTBEHHBIXXapaKTEPUCTUKOOBEKTAAISOTPEIETIEHUSCIIO
co0apeleHusn3aJa4yiBCOOTBETCTBUUCCUTYALIUEH;

* 1IpeoOpa3oBbIBATh MOJIEIIH C IIEJIBIO BBISBICHUS OOLIMX 3aKOHOB, ONPEACISIONINX JaHHYIO IPEIMETHYIO 00J1acTbh;

*  [EPEBOAUTHCIOKHYIONOCOCTaBY(MHOTOACTIEKTHYIO )MH(pOpMaInion3rpaguaeckoronandopMarIn30BaHHOTO(CUMBOIHLHOTO )IPEJCTABICHUS B
TEKCTOBOE U Ha00OPOT;

L d CTPOUTH CXEMY, aJITOPHUTM }IeﬁCTBHﬂ, HCIIPABJIATh UM BOCCTAaHABJIMBATH HEU3BECTHBIN paHEC AJIMOPUTM Ha OCHOBE MMCIOIICTOCA 3HAHUSA 00
00BeKTE, K KOTOPOMY IMTPUMEHSIETCS aJITOPUTM;
® CTPOHUTH JIOKA3aTEIHCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOTO;
®  aHATU3HWPOBATH/PEPIICKCUPOBATH OMBIT PAa3pabOTKH M peaTn3aIii yueOHOTO MPOEKTa, UCCIEA0OBAHUS (TEOPETHIECKOTO, SMITUPHUIECKOTO) Ha
OCHOBE IPEUIOKEHHOM MTPOOJIEMHOM CUTYaIlMH, TTOCTABJICHHOM LN W/WIIM 33aJaHHBIX KPUTEPHUEB OLECHKH MPOIYKTa/pe3ylbTaTa.
3. CmbicioBoe ureHue. OOyJaronmiicss CMOXET:
*  HaxXOJHMTHBTEKCTETPEOYeMYIONH(POPMAIIHIO(BCOOTBETCTBUUCIICIIMUCBOCH ICATEIILHOCTH);
* OPHCHTHPOBATHCS B COJCPKAHUH TEKCTA, TIOHUMATh LEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBATh TEKCT;
*  YCTaHaBJIHMBATh B3aMMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHIA, SIBIICHUH, TIPOIIECCOB;
*  PE3IOMHUPOBATH IJIABHYIO HJICKO TEKCTA;
* KPUTHUYECKHU OLICHUBATH COJICPKAHHUE U POPMY TEKCTa.
4, dopMHpOBaHUE U PA3BUTHE YKOJIOTHUECKOTO MBIILUICHHS, YMEHHE IIPUMEHSTh €0 B TO3HABATEIBHOM, KOMMYHUKATUBHO,
COLIMAIBHOM MPAKTUKE U MPO(HECCHOHAIBHOW OPUCHTAIUH.
OOy4Jarmuics CMOXKET:

e OmnpenensaTb CBOE OTHOLIEHUE K IPUPOTHOM CpeneE;

*  AHAM3HPOBATHBIMIHUEIKOJIOTHIECKIX(AKTOPOBHACPEYOOUTAHUSKUBBIXOPTaHU3MOB;

® [POBOJUTH MPUUYUHHBIN U BEPOSATHOCTHBIN aHAJIN3 3KOJIOTMUYECKUX CUTYaIUH;

*  TIPOrHO3MPOBATHU3MEHEHUSACUTYAIIMUIPUCMEHEACHCTBUSIOTHOTOPaKTOpaHaIeHCTBUEAPYTrOTO(HaKTOPa;

®  pacHpoCTPaHATH SKOJOTUYECKHUE 3HAHUA U yUYAaCTBOBATh B MPAKTUUYECKUX JIeJaX IO 3alIUTe OKPYKAIOIIEH Cpebl;
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BBIPA)KaTh CBOE OTHOLIEHUEKIIPUPOI€UEPE3PUCYHKU,COUNHEHNU S, MOIEIH, IPOEKTHBIEPAOOTHI.
S, Pa3BuTHEMOTHBAIIMUKOBIIAICHHUIOKYIBTYPOHaKTHBHOTOMCIIOIb30 BAHHMSICIOBAPEHH P YT UXITOMCKOBBIXCHCTEM. OO0 YJatONIMICICMOXKET:

Ornpenensatb HEOOXOIUMBIE KITIOYEBBIE TTOMCKOBBIE CIIOBA U 3alIPOCHI;

OcyIiiecTBIATh B3aMMOJICHCTBHE C 3JIEKTPOHHBIMH IMOMCKOBBIMU CHCTEMaMH, CIIOBAPSIMU;

(hopMHUPOBATH MHOKECTBEHHYIO BHIOOPKY U3 MOUCKOBBIX UICTOYHUKOB JIJIs OOBEKTUBU3AINH PE3yIHTaTOB TTOMCKA;
COOTHOCHUTB ITOJTY4EHHBIE PE3YNIBTATHI IOMCKA CO CBOEH AESTEIBHOCTHIO.

KommynuxamuenvieY V]
1. YMmenue opranu3oBbIBaTh Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JIEATEILHOCTh C YUYUTEIEM M CBEPCTHUKAMH; pab0TaTh WHIUBUIYaTHLHO

U B TpyIIe: HaxOOuTh oOllee peuieHre M pasperniarb KOHGUIMKTHI Ha OCHOBE COTJIACOBAHMS MO3MLIMHA M y4€Ta MHTEPECOB; (OpPMYIHPOBATH,

apryMEHTHUPOBAaTh U OTCTaNBAaTh CBOE MHEHUE.

OO0VyYarOIUIACI CMOXKET:

OHpeI[eJ'IHTI) BO3MOJXHBIC POJIA B COBMECTHO JACATCIBbHOCTH,

Urpate onpenenéHuyto pojib B COBMECTHOM JIEATEIIbHOCTH;

MPUHUMATh TMO3UIMI0 coOeceqHUKa, MOHUMAas MO3ULHUI0 APYroro, pa3jivyaTh B €ro pedyd: MHEHuEe (TOYKY 3pEHHs), I0Ka3aTeIbCTBO
(aprymeHTsl), (haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

OTIPEIeIIATh CBOM JICHCTBUS U IEHCTBUS MapTHEPA, KOTOPbIE CIOCOOCTBOBAIN WJIM MPEMATCTBOBAIN MPOIYKTUBHON KOMMYHUKAIUK;
CTPOUTHIIO3UTUBHBICOTHOICHUSABIPOIIECCEYUeOHOMUIIO3HABATEIbHO U IESI TEIbHOCTH;

KOPPEKTHO U apryMEHTHUPOBAH HO OTCTAaWBaTh CBOIO TOYKY 3PEHHUsS, B JTUCKYCCUU yYMETh BBIJIBUTaThb KOHTPAPTYMEHTHI, nepedpasupoBaTh
CBOIO MBICTTb (BJIaZICHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh OMIMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) H
KOPPEKTUPOBATH €T0;

npeaaraTe abTepHATHBHOE PEIlieHHE B KOH(DIUKTHON CUTYyaIlUU;

BBIJIECTISATH OOIIYIO TOUKY 3PEHHUSI B TUCKYCCHH;

JIOTOBApUBATHCS O TIPABUIIAX U B OMPOCAX JJIsl OOCYK/IEHUS B COOTBETCTBUU C MIOCTaBJICHHOM Mepe rpymnIon 3aaauei;

OpPraHU30BBIBATH y4eOHOE B3aMMOJICHCTBIE B TPYIIIE OMPENEISITh 00IIKe IIeNU, PaCIpelesiTh POJIH, IOTOBAPUBATHCS APYT C IPYTOM U T.11.);
yCTpaHATh B paMKax AMAIOTa pa3pbIBbl B KOMMYHHUKAIIUHU, 00YCIOBIEHHBIC HEMOHUMAaHUEM /HEMPUATHEM CO CTOPOHBI COOECeTHNKA 3a/1auH,
(OpMBI WK COJIEpKAHUS JUAJora.

2. YMeHHe 0CO3HaHHO MCI0Ib30BaTh PCUYCBLIC CPCACTBA B COOTBCTCTBUU C 3amadei KOMMYHUKAIIUU JJI BBIPAKCHHUA CBOUX YYBCTB, MBICJIEH U
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MOTpeOHOCTEH IS TUIAHUPOBAHUS M PETYIISALUN CBOSH JCSITeILHOCTH; BIAJCHUE YCTHON M MUCBMEHHOW PEeUbl0, MOHOJIOTHYECKON KOHTEKCTHOM

peublo.

OO0yYaromuiics CMOXET:

Onpenendars 3a1a4y KOMMYHHKAIMU U B COOTBETCTBUHU C HEM OTOMpATh peyeBble CPEICTBA;

OTOupaTh M UCIIOJIB30BATh PEUEBBIE CPECTBA B MPOIIECCE KOMMYHUKAIIMK C IPYTUMU JHOAbMHU(IMATIOTrBIIape,BMaIOUTpyIINEH T. 1.);
MPEICTaBIATHBYCTHOMMIUIIICbMEHHOM(POpMEPa3BEPHYTHINIIAHCOOCTBEHHONAEATEIbHOCTH;

coOII0AaTh HOPMBI IYOJTMYHON PEUn,pPEeriaMeHT B MOHOJIOT€ U JIMCKYCCUU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1a4eii;
BBICKa3bIBATbHOOOCHOBBIBATbMHEHHE(CYKICHHUE )U3apalliBaTbMHEHUETapTHEpaBpaMKax AU ajora;

MIPUHUMATD PEIIeHUE B XOJ€ UAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM;

cO3/aBaTh MMCbMEHHBIE KIIMIINPOBAaHHbIE U OPUTUHAIBHBIE TEKCTHI C UCIOIb30BAaHHEM HEOOXOIMMBIX PEUEBBIX CPEJICTB;
HCI0JIb30BaTh BepOaIbHbIE CPECTBA (CPEACTBA JJOTMUECKON CBS3H) IJIsl BBIAETICHHS CMBICIOBBIX OJIOKOB CBOETO BBICTYIIJICHHUS;
UCIOJIb30BaTh HEBEPOAIbHBIE CPEICTBA WIIU HAIJIAAHBIE MaTepUaJIbL,II0ITOTOBICHHBIE/OTOOPAHHBIETIO ] PYKOBOICTBOM YUUTES;

JIeNIaTh OIICHOYHBIN BBIBOJ] O JOCTH)KCHUH IEJTH KOMMYHHUKAIIMHA W HETIOCPEACTBEHHO TOCIC 3aBEPIICHUS KOMMYHHKATHBHOTO KOHTAKTa U
000CHOBBIBATH €I0.

DopMHUPOBaHHEUPA3BUTUEKOMIIETEHTHOCTHBOOJIACTUUCIIONB30BaHUANH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIXTeXHoJIoTHii (nanee— UKT).

OO0vyyYaronuiics CMOXKET:

LIeJICHAIIPABJICHHO MCKATh W HMCIOJb30BaTh MH()OPMAIMOHHBIC PECYPChl, HEOOXOIMMBIE IS PEIICHUS YYeOHBIX M MPAKTHUYECKHX 3a1ad, C
nomobto cpeacts UKT;

BBIOMpaTh, CTPOUTH U MCIIOJIB30BaTh aJeKBATHYI0 WH(MOPMALMOHHYIO MOJEINb JJs Mepeladyll CBOMX MBICIEH CpeICTBAaMHU €CTECTBEHHBIX U
(OpManbHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUSIMU KOMMYHUKAIIUH;

BBIJICISITH HH(GOPMAITMOHHBIN aCIEeKT 3a7ja4M, ONIEPUPOBATh JIAHHBIMH, UCIIOJb30BaTh MOJICIIb PEIICHHS 3a1a4H;

MCIO0JIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH (BKJIIOUAsi BHIOOP aJeKBATHBIX 3aJjau€ MHCTPYMEHTAIbHBIXITPOTPAMMHO -alllIapaTHBIX CPEJCTB U
CEpBHCOB) JUis  perneHuss WHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX YU€OHBIX 3aJa4y, B TOM YHCIE: BBIYHCICHUE,HAMCAHUE
MMCeM,COUYMHEHHIA, TOKIIa0B, pedepaToB, CO3aHUE MPE3SHTAIUHN U JIp.;

MCIO0JIb30BaTh HH(OPMAIIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

co3/iaBaTh MH(OPMALMOHHBIE PECYpPChl PAa3HOTO THUIA U JUIsl Pa3HBIX ayAWTOpUH, cOoOI0AaTh MHGOPMALMOHHYIO TUTHEHY M IpaBUia
MH(POPMALMOHHOM 0€30MacHOCTH.
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Ilpeomemmnuie pe3yromamul
OOyuaromuiicst TOIYIUT BO3MOKHOCTD JUIs (GOPMHUPOBAHHUS CIEAYIOMIUX MTPEIMETHBIX PE3YIIbTAaTOB:

* 3HAHMA O MPUPOJE BAKHEUIINX (PU3UUECKUX SBICHHH OKPYKAIOUIETO MHpA M MOHUMAaHUE CMBICTIA (PU3UUYECKUX 3aKOHOB, PACKPBIBAFOIINX
CBSI3b U3YUCHHBIX SBJICHUN;

* yYMEHHUS TNOJb30BaThCS METOJaMU HAYYHOTO MCCIEIOBAaHUS SBJICHUN INPHUPOJAbI, NPOBOAUTH HAONIOAEHUS, IJIAHUPOBATh U BBINOJHSTH
9KCIEPUMEHTHI, 00pabaThIBaTh PE3yabTaThl U3MEPEHUM, MPEACTABIATh PE3YIbTAThl U3MEPEHHUH C MOMOIIBIO0 Tadnul, rpadukoB U Gopmyi,
0oOHapyXMBaThb 3aBHUCHMOCTH MEXJYy (PU3MUECKMMM BEIWYHMHAMH, OOBACHATH IOJIyYEHHBIE pPE3yNbTaThbl M Je€jaThb BBIBOJbI, OIIEHUBAThH
T'PAHMIIBI TIOTPEIIHOCTEN Pe3yIbTaTOB U3MEPEHNN;

* yMEHHUA NIPUMEHATH TEOPETUUECKUE 3HAHUS M0 (U3MKE Ha MPAKTHKE, peliaTh (GU3nuecKre 3a1a4yi Ha IPUMEHEHHE MOJTyYeHHBIX 3HAaHUM;

* YMEHHUS U HaBBIKM NMPUMEHSTH MOJy4YECHHbIEC 3HAHUS I OOBSICHEHUSI IPUHLIUIIOB JEMCTBUS BAXHEHIINX TEXHUYECKUX YCTPONCTB, pEIICHUS
MPaKTUYECKUX 3a/lay MOBCEAHEBHON KU3HHU, 0OecredeHus] Oe30MacHOCTH CBOEH KU3HU, PAllMOHAIBLHOTO MPHUPOIONOIH30BAHUS U OXPaHbI
OKpYKarollen Cpeibl;

* (QopmupoBaHue yOeXJICHHs B 3aKOHOMEPHON CBSA3M M MO3HABAEMOCTH SIBJICHMI NMPHUPOJbL,B OOBEKTUBHOCTH HAYyYHOI'O 3HAHUS,B BBICOKOM
LIECHHOCTH HAaYKH B Pa3BUTHUU MAaTEPUAIBLHON U TyXOBHOM KYJIbTYPHI JIOJICH;

® pa3BUTHE TEOPETHYECKOTO MBIIUIEHUS Ha OCHOBE (POPMHMPOBAHUS YMEHMH yCTaHABIMBATh (aKkThl, pa3auyaTh NPUUMHBI U CIEICTBUS,
CTPOMUTh MOJEIM M BBIJBUTATh TMIOTE3bl, OTHICKUBATh U (DOPMYIMPOBATh J0KA3aTEJIbCTBA BBIJIBUHYTBHIX I'MIIOTE3, BBIBOAUTH U3 IKCIEPH-
MEHTAJIbHBIX (DAKTOB U TEOPETUUECKUX MOJETIEH (PU3NUECKNE 3aKOHBI;

* KOMMYHHKATHBHBIC YMEHUS: IOKJIAIbIBAaTh O PE3YyIbTATaX CBOETO MCCIECIOBAHUS, Y4aCTBOBATH B JTUCKYCCHH, KPATKO M TOYHO OTBEYaTh HA
BOIIPOCHI, CIOJIb30BAThH CIPABOYHYIO JIUTEPATYPY U JPyrue UCTOUHUKU UH(DOPMAIHH.

O6H_[I/IMI/I MNpEAMETHBIMHU PE3yJIbTaTaMU 06y‘IeHI/I${ 0 JaHHOMY KYPCY ABJIAAKOTCA:
L4 YMCHHC ITOJIb30BATHCA METOJAAMU HAYYHOTO UCCIICAOBAHUSA SIBJICHUM NpUpOAbI: ITPOBOJUTH Ha6J'IIO,Z[eHI/I${, IUIAHUPOBATb U BBIIIOJIHATD

SKCIEPUMEHTHI, 00pabaThiBaTh PE3yIbTaThl H3MEPEHUMN, PEJCTABIATE PE3YAbTATHl U3MEPEHHM ¢ TOMOIIBIO TabuIl, TpaduKoB U GopMYyII,
oOHapyXHBaTh 3aBUCUMOCTU MEXAY PU3NIECKIMH BEIIMYUHAMHU, OOBSCHSATH PE3YNbTAThI U JIENaTh BEIBOIbI, OIIEHUBATH TPAHUIIBI
MIOTPEIIHOCTEN PE3YIBTATOB U3MEPEHNUI;

® pa3BHUTHE TEOPETHUECKOTO MBIIUICHUS Ha OCHOBE (JOPMUPOBAHUS YMEHUN yCTaHABINBAThH (DaKThl, pa3iMyaTh IPUIHHBI U CIEACTBUSA,
MCIO0JIb30BaTh (PU3MUECKHE MOJIEIH, BEIIBUTATh TUIIOTE3bI, OTHICKUBATH M (JOPMYIHPOBATH JOKA3aTENbCTBA BBIIBUHYTHIX THIIOTE3.
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6. Conep:kaHue yueOHOT0 MpeaMeTa

8 kiracc (68 4,2uBHene10)
Tennosvie senenus(234)

TennoBoe nBwxkenue. TermmoBoe paBHOBecue. Temmeparypa. BuyTpenusst sHeprus. Pabota u Ttemomnepenada. TemionpoBOJHOCTS.
Koungekius. N3nyuenune. KonndyectBo TemnoTel. YaenbHas TEMJI0EMKOCTb. Pacuer koiMyecTBa TEIUIOTHI MPHU TEIII00OMEHEe. 3aKOH COXpaHEHHUS U
IIPEBpALICHUSI DHEPIMU B MEXaHMYECKUMX M TEIUIOBBIX Ipoueccax. [lmaBieHne M OTBEpJAEBAaHME KPUCTAUIMYECKUX TEN. YAENbHAas TEIIoTa
miaBnenusd. Vcnapenne u konaeHcauus. Kumenwe. BnaxnocTh Bo3nyxa. YienbHas TemioTa mnapooOpasoBaHus. OObsICHEHHE H3MEHEHUS
arperaTHOTO COCTOSIHMSI BEIleCTBA Ha OCHOBE MOJIEKYJISIPHO-KMHETHYECKHX NpeacTaBieHuil. [IpeoOpazoBaHre 3HEpruu B TEIUIOBBIX MaIIMHAX.
JlBurarens BHyTpeHHero cropanus. [laposas Typ6una. KI1/] TemnoBoro nsurarens. Jkonoruyeckue nNpooieMbl HCIIOJIb30BAHUS TEIIOBBIX MAIIIHH.

Onexmpuueckue senenus(274)

OnekTpuzaiusa Tena. J[Ba pona AIeKTpUYECKHX 3apAnoB. BzaummopeincTBue 3apsoKeHHBIX  Ted.  [IpOBOAHMKH, JUAIEKTPUKU U
MOJIYMIPOBOJAHUKH. DJIEKTPUUECKOE T0JI€. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOro 3apsaaa. JenmMocTh 3lIeKTpUUecKoro 3apsaaa. DiekTpoH. CTpoeHue
aToMa. DJIEKTPUUYECKUH TOK. JIeHCTBUE 3JIEKTPUYECKOTO MOJISI Ha 3JIEKTpUYecKHue 3apsapl. McTouHuKM TOka. DnekTpuueckas uenb. Cuiaa Toka.
DJIEKTPUYECKOE HAMpPsKEHHUE. DJIEKTpUUecKoe conpoTuBieHre. 3akoH Oma i yyactka nenu. [locienoBaTenbHoe U napaiesibHOE COCAMHEHNE
MPOBOAHUKOB. PaboTa M MomIHOCTH 3nekTpuueckoro Toka. 3akoH J[xoyns—IJlenna. Kongencarop. IlpaBuia Ge3omacHoctu mpu pabore ¢
ANeKTponpudopamu.

OnexmpomacHumusie s61eHus(74)

OneiT Opcrena. MarautHoe mnosie. MaruutHoe moJie MpSAMOro Toka. MarHuTHOe moJie KaTyIIKH ¢ TOKOM. [locTosiHHBIE MarHuTHI.
MarsuTHO€ 10J€ NOCTOSHHBIX MAarHuTOB. MarHuTHoe moJsie 3emiid. B3aumozeiicTBue MaruuToB. /lelicTBE MAarHUTHOTO IOJS Ha IPOBOJHUK C
TOKOM. DJIEKTPUYECKUI IBUTATEIb.

Csemosvie aenenus(9u)

Uctounuku cBeta. [Ipsamonunelinoe pacnpocTpaneHue cBeTa. Buaumoe nBuxkeHue cBeTwil. OTpakeHue cBeTa. 3aKOH OTPaKEHHs CBETa.
ITnockoe 3epkano. [Ipenomnenue cBera. 3akoH mnpenomieHus cBera. JIuH3pl. PokycHoe paccrosiHMe JMH3bI. OnTHYecKas cuila JIMH3BI.
N306pakenus,taBaemMblennH30i. [ azkakonTrueckascucteMa. OnTHUECKUETPUOOPBI.

Pezepsnoe apems(2u)
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9 kuacc (102 y,3uBHeneI0)
3axonwl 63aumodelicmeus u 08udxiceHus men (26u4)

MarepuanbHas touka. Cucrema otcuera. llepememenne. CKOpOCTh MNPSMOJIUHEHHOTO paBHOMEPHOro IBIKEeHUs. [IpsMonmHeitHOoe
PaBHOYCKOPEHHOE JIBI)KEHHE: MIHOBEHHAs CKOPOCTh, YCKOpEHHe, IepemenieHne. ['paduku 3aBUCUMOCTH KHHEMAaTHYECKHX BEJTUMYMH OT BPEMEHH
IIpM PaBHOMEPHOM M PaBHOYCKOPEHHOM JBMK€HUU. OTHOCUTEIBHOCTh MEXaHWYECKOTO JABMKEHHUS. | 'eolleHTpuuecKas U TelIMOLIeHTpUYecKas
cucteMbl Mupa. MHepuumanbHas cuctema oTcueta. 3akoHbl Hprlorona. CBoOonHoe maaeHue. HeBecomocTh. 3akoH BCEMHPHOTO
taroreHus.[MlckyccTBeHHble CyTHUKY 3eMiu. | Mmysbe. 3aKOH cOXpaHeHUs UMITyJIbca. PeakTuBHOE JBUKEHHUE.

Mexanuueckue konebanus u gonnwl. 38y (10u)

Konebarenproe nmxenue. Konebanusi rpyza Ha npyxune. CBoOoanbie kosiebanus. KomnebarenmpHas cuctema. MasTHUK. AMIUTUTY/IA,
nepuo, 4actora kosiebanuii. [["apmonndeckue kosebanus]. [IpeBpaiienne 3HEprund MpH KoJieOaTeIbHOM JBIKEHUHU. 3aTyXarolne KoJieOaHusI.
Boinyxkaennsie konebanus. Pesonanc. Pacmpoctpanenue konebanuil B ynpyrux cpeaax. Ilomepeunble W MpojoJibHbIE BOJIHBL. J[MHA BOJIHBI
.CBs13bp JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpOoCTpaHEHUS M TMepUoJoM (4acToToi). 3ByKOoBble BOJIHBL. CKOpPOCTH 3ByKa. BeicoTa, TemMOp u
TPOMKOCTB 3BYKa. DX0. 3BYyKOBOM pe3oHaHc. [aTepdepennns 3Bykal.

Onexmpomacnumuoe none (174)

OpHOpOoHOE U HEOJHOPOJAHOE MarHuTHOE moJie. HampaBieHue Toka W HampaBlieHHE JIMHUN ero MarHuTHoro nousid. [IpaBuno OypaBumka.
Oo6napyxeHnue marautHoro noJist. [IpaBmito neBoit pyku. MHIyKIus MarHUTHOTO 110J11. MarHuTHbBIN TOTOK. OnbiTel Papanes. IIeKTpoOMarHUuTHAS
uHayknus. Hanpasnenue mHaykuuoHHoro Toka. IIpaBuiio Jlenua. SBnenue camounaykuuu. IlepeMeHHbIil TOK. ['eHepatop mepeMeHHOIO TOKa.
[IpeoGpa3zoBanust sHEPrUU B deKTporeHeparopax. Tpanchopmarop. [lepenaua anekTpudeckoii SHEPTUU Ha PACCTOSIHUE. DIEKTPOMArHuTHOE

noje. DIEeKTpOMarHUTHbIE BOJHBI. CKOPOCTh PacIpOCTpaHEHHs SJIEKTPOMArHUTHBIX BOJH. BIHMsAHME >J€KTPOMAarHUTHBIX M3Iy4eHUH Ha >KUBBIC
OpraHHU3MBI. KoneGarenbHbrii KOHTYD. [Monyuenue ANEKTPOMAarHUTHBIX KoseOaHuH. [puHIMTBL PaaHOCBSI3H u
teneBuaeHus. [ UareppepenuusacBera.| DnekrpomMariuTHas npupoaa cera. Ilpenomiienue cBeta. [lokazarens mpenomuieHus. Jlucnepcus ceera.
I[Beta ten. [Cnextporpad u cnekrpockon.] Tumsl ontuyeckux crnekrpos.[CnekTpanbHblii aHanu3.] [loriomenue U ucnyckaHue cBeTa aTOMaMH.
[TpoucxosxaeHue JIMHEHYaThIX CIEKTPOB.

Cmpoenue amoma u amomnozo aopa(llu)

PaanoakTHBHOCTh KaK CBUETENBCTBO CIIOKHOTO CTPOEHMsI aTOMOB. Anbga-, 6eta- u ramma- uznydenus. OneiTel Pesepdopaa. SAnepnas
Mojienb aroMma. PaanoakTuBHbIE NpeBpalleHHs aToOMHBIX saep. CoxpaHeHHe 3apsiIoBOTO M MAaccOBOTO 4YHCENI MPU SIEPHBIX peakIusX.
DKcIepuMEHTaIbHbIE METObI UcclieoBaHusl yacTull. [IpoToHHO-HeliTpoHHAs MoJienb pa. PU3NUECKUIl CMBICI 3apsJ0BOTO ¥ MacCOBOTO YHCEIL.
W3otonsl. [IpaBuia cMemienus s anbda- U 6era pacnaja npu SASpHBIX peakiusx. JHeprust CBsI3U yacTull B sipe. Jlenenue sanaep ypana. Llennas
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peakius. SlmepHas 3HEpPreThka. DKOJOTHYSCKHE TPOOJIeMbl pa0dOThl aTOMHBIX JeKkTpoctaniuid. Jlosumerpus. [lepumon momypacmana. 3akoH

paZvoaKTUBHOIO pacnajaa. BinsHue paguoakTUBHBIX U3IYy4EHUH Ha KUBbIE OpraHu3Mbl. TepMmosinepHas peakuus. Mcrounuku sHeprun CoiHua u

3BC31.

Pesepenoe spems (64)
7. OCO0CHHOCTH OLICHKHU NPeAMETHBIX Pe3yJIbTaTOB
OneHka npeIMeTHBIX pe3yJIbTaTOB MPEACTABISIET COO0M OLIEHKY AOCTHXKEHMSI 00YydarolUMCs MJIaHUPYEMBIX PE3yJIbTaTOB M0 OTJEIIbHBIM
IpeaAMETaM.

dopmMupoBaHUE 3TUX PE3YJIbTaTOB 00ECIIEUNBAETCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTEIbHOTO Mpoliecca —Yy4eOHBIX MPEIMETOB.

OCHOBHBIM 00bEKTOM OIICHKH MPEAMETHBIX PE3YJIHTATOB B COOTBETCTBUM C TpeOoBaHusMH CTaHIapTa sIBJSETCS CIIOCOOHOCTh K PEIICHUIO
y4eOHO-TI03HABATEIbHBIX U YU4E€OHO-NPAKTUYECKUX 33/1a4, OCHOBAHHBIX HAa H3y4aeMOM yueOHOM MaTepuaie, C MCIOJb30BaHHUEM CIIOCOOOB
NEUCTBUM, pENEBAaHTHBIX COJEP)KAHUIO YYEOHBIX MPEAMETOB, B TOM YHCIE METalmpeIMEeTHbIX (II03HABATEIbHBIX, PErYISITUBHBIX,
KOMMYHUKATHUBHBIX )ICHCTBHIA.

Cucrema OIIGHKM HPEIMETHBIX PEe3yJbTaTOB OCBOCHHUS Y4EOHBIX MpPOTpaMM C y4ETOM YPOBHEBOIO Mojxoja, mpuHsaroro B CraHmapre,
MIpeNIoaracT BbiejdeHHe 0a30BOr0 YPOBHS JAOCTHKEHHII KAK TOYKH OTCYETA MpPU MOCTPOCHUHU BCEH CHCTEMBI OLIEHKU U OpraHHU3aliH
UHIUBUAYAIbHON pabOThl C 00Y4aIOIIUMUCS.

PeanbHble gocTmkeHHs OOydaroOUIMXCS MOTYT COOTBETCTBOBATH 0a30BOMY YpPOBHIO, @ MOTYT OTJIMYaThCS OT HEro Kak B CTOPOHY
MIPEBBILICHUS, TAKH B CTOPOHY HEIOCTHXKEHHUSL.

[IpakTHKa MOKa3bIBAET, YTO VI ONMCAHUS TOCTHKEHHUI 00YJaroImuXCcsl 1eeco00pa3HO YCTaHOBUTH CIEAYIOLIUE MSATh YPOBHEH.

ba3oBblii ypoBeHb NOCTH:KEHMH — YpOBEHb, KOTOPBII JEMOHCTPUPYET OCBOCHHUE yYEOHBIX JEWCTBHI C OMOPHON CHCTEMOU 3HAHUI B
pamkax nauamnazoHa (Kpyra) BbIJIENEHHBIX 3anad.OBnajgeHue 0a30BbIM YPOBHEM SIBJISETCS JIOCTATOUHBIM JJIsi MPOJODKEHHS OOy4eHHsS Ha
CIIeqyIoNIel CTYymeHu oO0pa30BaHMs, HO HE TO MNPOQMILHOMY HalpaBieHU0. JocTHkeHuI0 0a30BOrO0 YPOBHSI COOTBETCTBYET OTMETKaA
«YIOBIETBOPUTEIHHO» (MM OTMETKA «3», OTMETKA «3aUTEHOY).

[IpeBblieHne 6a30BOT0 YpOBHSI CBHMJETEIBCTBYET 00 YCBOGHHM OIOPHOM CHUCTEMbI 3HAHUI HAa yYpOBHE OCO3HAHHOI'O IMPOU3BOJILHOTO
OBJIZICHUs Y4eOHBIMU ACHCTBUSAMH, a TAKKE O KPyro3ope, upoTe (WM U30UpaTeabHOCTH) HHTEepecoB. LlenecooOpa3Ho BBIACTUTD CIeyIOLIIe
JIBa YPOBHS, NPEBbIIIAIOIINE 0A30BbIN:

* [loBbIIEHH I YPOBEHb JIOCTI)KEHUS MNIAHUPYEMBIX PE3YIbTaTOB, OL[EHKA «XOPOLIO»(OTMETKA«4);
* BoicokuiiypoBeHb JOCTIKEHHUS TUIAHUPYEMBIX PE3YIbTAaTOB, OLIEHKA OTINYHONOTMETKA
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«5»).

[loBBIlIEHHBIH M BBICOKMH YPOBHM JOCTHXKEHUS OTIMYAIOTCA MO IOJIHOTE OCBOEHHUS IUIAHUPYEMBIX PE3YJIbTaTOB, YPOBHIO OBJAJEHUS
Y4eOHBIMH JIEHCTBUAMU U C(HOPMUPOBAHHOCTHIO HHTEPECOB K JAHHOUW MPEMETHOM 00IaCTH.

WupuBuayanbHble  TPAaeKTOpUM OOy4deHHs OOydarommuxcs, JAEMOHCTPHUPYIOIIMX TMOBBIIICHHBI W BBICOKHH YPOBHH JIOCTH)KCHUH,
1enecooOpa3zHo (popMUPOBaTH C YUETOM MHTEPECOB ITUX OOYUAIOMIMXCS M WX TUIAHOB Ha Oyaymiee. [Ipu HalIWYuu yCTOMYMBBIX MHTEPECOB K
y4eOHOMY IpeJIMETy U OCHOBATEJIbHOM MOJrOTOBKM 10 HEMY Takue o0ydaroliuecs MOTYT ObIThb BOBJIEYEHBI B MPOEKTHYIO JEATEIbHOCTDH I10
MpeIMETy U COPUEHTUPOBAHBI Ha POJOJKEHNE 00YUEHHSI B CTApIINX KJIaccax Mo JJaHHOMY NMPOQUITIO.

Jliig onvcaHusl MOATOTOBKH yYalllUXCsl, YPOBEHb IOCTHKEHUH KOTOPHIX HUzKe 0a30BOro0, 11€71€c000pa3HO BbIIEIUTh TAKXKE JBA YPOBHSL:

* [TonnkeHHBbIH YPOBEHb J0CTHKEHUN,0IIEHKAKHEYTOBIECTBOPUTEIBHO»(OTMETKAK2»);
* HU3KHUI YPOBEHb JIOCTH)KEHHI, OIIEHKA «TTOXO»(0TMETKa«1»).

Henoctmxenune 6a30Boro ypoBHSI (HOHWKEHHBIM W HU3KUH YPOBHH JOCTHKEHUH) (UKCHPYETCS B 3aBUCUMOCTH OT O00bEMa M YPOBHS
OCBOEHHOTO M HEOCBOEHHOTO COJIEpKaHUs MPEeAMETA.

Kaxk mpaBwiio, nOHU:KeHHBI YPOBEHb JOCTH)KCHUN CBUETEIHCTBYET 00 OTCYTCTBHU CHCTEMATHYECKOW 0a30BOM MOJATOTOBKH, O TOM, YTO
00yyarouMMcsi He OCBOEHO Ja)X€ M TOJIOBHMHBI INITAHUPYEMBIX pPE3ylIbTaTOB, KOTOPHIE OCBAaMBAET OOJBIIMHCTBO OOYYArOIIMXCS, O TOM, 4YTO
MMEIOTCS 3HAUMTEIbHbIE MPOOENbl B 3HAHUSAX, JajbHeilliee o0ydyeHue 3aTpyaHeHo. [Ipu 3Tom oOydaromuics MOXET BBIIOJIHITH OTAENbHBIC
3aJlaHUsl TOBBIIMIEHHOTO YpoBHA. JlaHHas rpymnmna oOyuarouuxcs(BcpeaHeMBX01e00yueHuscocTaBistonasokosno 10%)rpedyercrnenuanbHoOMl
JMArHOCTUKH 3aTpyJHEHUI B 0OydyeHUH, MPOOEJIOB B CUCTEME 3HAHUU M OKa3aHWU U IIEJICHAINPABICHHOM MOMOIIM B JOCTH)KEHUU 0a30BOTO
YPOBHSI.

Hu3skuii ypoBeHb OCBOCHUS IUNIAHUPYEMbBIX PE3YJIbTATOB CBUAETEILCTBYET O HAJIMYMHM TOJIBKO OTACIBHBIX (parMEHTApHBIX 3HAHUU MO
npeaMeTy, JalbHeiliee o0ydeHHe MPaKTUYeCKH HEeBO3MOKHO. OOydarommmcs, KOTOPbIE JEMOHCTPUPYIOT HU3KHH YPOBEHb NOCTHKECHHIM,
TpeOyeTcs crennanbHas MOMOIIb HE TOJIBKO MO Y4eOHOMY MpeIMeTy, HO U Mo (JOPMHUPOBAHHMIO MOTHUBALIMU K OOYYEHHIO, PA3BUTHIO HHTEpECa K
M3y4aeMo# MpeaMEeTHON 00JIacTH, MOHUMAHUIO 3HAYUMOCTH TpeaMeTa Ui )KU3HU U Ap. TOJIbKO HATU4KMe MOJOKUTEIbHOH MOTHUBALUU MOKET
CTaTh OCHOBOM JTUKBUJAIIMY MTPOOETIOB O0YYEHUH JIJ1sl JaHHOM IPYMIbl 00yJaroIUXCS.
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8. IlepeyeHb PPOHTANBHBIX JIA00PATOPHBIX PadOT

8kJtacc
. CpaBHEHHE KOJMYECTB TEIUIOTHI PU CMEIIMBAHUH BOJBI Pa3HOU TEMIIEPATYPHI.
. I3mepenue yaenbHOM TeII0EMKOCTH TBEPAOIO Tea.
. I3Mepenune BIaXXHOCTH BO3/IyXa.
. COopKa 2IeKTPUIECKO 1IeNU U U3MEPEHUE CUJIbl TOKA B €€ Pa3IMYHBIX yJacTKaXx.
. I3Mepenune HanpspKeHHsI Ha pa3IMYHBIX YUacTKaX dJIEKTPUIECKOH IeTu.
. PerynupoBaHue CHIIBI TOKa pEOCTaTOM.
. I3mepenune conpoTHUBIICHNS IPOBOTHIKA ITPH MOMOIIIM aMIIEPMETPa U BOJIBTMETPA.
. U3mMepenune MOIIHOCTH ¥ pabOThI TOKA B 3JIEKTPUUECKOH JTaMIIe.
. COopKa 37eKTpOMarHuTa ¥ UCIIBITAHKUE €ro ICHCTBHS.
10. M3yueHne 3IIeKTPUYECKOTO BUTATEIS TIOCTOSTHHOTO TOKA (Ha MOJIEIN ).
11. Tlony4yenue n3o0pa>keHus IPYU MOMOIIM JTUH3BI.
9xnacc
1. MccnenoBanue paBHOYCKOPEHHOTO JIBHKEHUs 0€3 HaualbHON CKOPOCTH.
2. 3mepenue ycKopeHusi CBOOOTHOTO TaICHHS.
3. MccnenoBanne 3aBUCHMOCTH TIEPHO/IA U 9aCTOTHI CBOOOIHBIX KOJICOAHUI MasITHUKA OT
JUITUHHBI €70 HUTH.

4. N3yueHue sABJICHUS JIEKTPOMArHUTHON UHIYKLIUH.

5. U3yuenue aeneHus sapa aroma ypaHa 1o (ortorpapuu TpeKos.

6. M3yueHue TpekoB 3apsDKEHHBIX YAaCTHIL 110 TOTOBBIM (oTorpadusM.

IlepevyeHb neMOHCTPALIMA.

O©CoOo~NOoO Ol WwWwN -

Mexanuka

1. PaBHOMEpHOE IBM)KEHUE.

2. OTHOCHUTENBHOCTD JIBHKEHHUSL.

3. IlpssMosinHeHOE U KPUBOJIMHEHHOE IBUKECHHUE.

4. HanpaBiieHue CKOPOCTH MPU JBMKEHUH MO0 OKPY>KHOCTH.

5. Ilanenue Ten B pa3pekeHHOM IpocTpaHcTBe ( B TpyOke HbioToHa).

6. CB0OOiHBIE KOJIEOAHNUs TPYy3a HA HUTH U I'py3a Ha NMPYXKHUHE.

7. O0Opa3oBaHue U paclpoCTpaHEHNE ONMEPEUYHbIX U MPOIOIbHBIX BOJH.
8. Konebmtoreecs Teo0 Kak HCTOYHUK 3BYKa.

9. OnbITH, MUTIOCTPUPYIOIINE SBJICHUS UHEPIIUH B3aUMOICHCTBHSI TEIL.
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10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.

. Cunbl TpeHUs IOKOS, CKOJIbKEHMSI, BA3KOTO TPEHUSI.

. 3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(HOpMaIUH U IPYKHHEI.
Bropoi1 3akoH HeroTona.

Tpernii 3akoH HproToHA

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE nBMKEHUE.

Moenp pakeTsl.

N3meneHnue sHEpruM Teja npu COBEpPIIEHUN padOThI.

[lepexon noTeHIMAIbLHONW SHEPTUU B KHHETUUECKYIO M OOpaTHO.
3aBUCUMOCTD JaBJIEHUS TBEPJOTO Tejla Ha ONOPY OT JEHCTBYIONIEH CHIIBI U ILIOMIAAN OTIOPHI.
ObHapyxeHue aTMoc(hepHOro JaBJICHHUS.

N3mepenue atmocepHOro AaBiieHus 6apoMeTpOM-aHEPOUIOM.
Hepe;laqa AdaBJICHUA ) KUAKOCTAMU U ra3aMU.

YCTpolCTBO M ACMCTBHUE THIPABIMYECKOTO Mpecca.
CTpo0OOCKOMMYECKUI METOT U3YICHUS JBUKEHUS Tea.

3anuch KoJaebaTeNbHOrO JBUKCHHUSL.

Tennosvle sa61eHUA.

OO ~NO OIS WN -

10
11
12
13
14
15
16

. C:kMMaeMOoCTh ra3oB.

. Juddy3ust ra3oB, )KUIKOCTEH.

. Mojenb Xa0THYECKOTO JIBHKCHHS MOJICKYIL.

. MexaHn4eckast MoJieiib OpOYHOBCKOTO JBHIKEHHSL.

. O6wvem u hopma TBEpIOTO TENA, JKUIKOCTH.

. CBOHCTBO rasa 3aHMMaTh BECh MTPEIOCTABICHHBIA €My 00bEM.

. CriocoObl M3MepeHHs TUIOTHOCTH BEIIECTBA.

. CueruieHre CBUHIIOBBIX IIMJIMH/IPOB.

. I3MeHeHrne BHYTpEHHEH SHEPTUU Tella IPU COBEPIIICHUU paOOThI U IPH TEILIONEpeIaye.

. CpaBHeHI/Ie TEIUIOEMKOCTEN T€JI OJUHAKOBOM MaCCHI.

. I/IcnapeHHe Ppa3JINIHbIX JKHUJIKOCTEH.

. OX.]'Ia)KI[eHI/IC JKUIKOCTEH IIpU UCIIApCHUH.

. ITocTossHCTBO TEMIICPATYpPhl KUIICHUS KUJIKOCTH.

. [InaBnenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX TCII.

. I/I3MepeHHe BJIAJKHOCTH BO31yXa NNICUXPOMETPOM HUJIM TUTPOMETPOM.

. yCTpOfICTBO U ACHUCTBHE YCTBIPCXTAKTHOT'O ABUTATCJII BHYTPCHHETO CTOpAHUA.
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17. YcrpolicTBo nepBoil TypOHHBI.

Onexmpuueckue u IMeKMpoOMACHUMHbLE ABTEHUSL.

. DIIeKTpU3aIus pa3InyHbIX TEIl.

. B3aumoielicTBre HaseKTpU30BaHHBIX Tell. JIBa poja 3apsaoB. OnpeneneHue 3apsaa HadJIeKTPU30BaHHOTO OTea.
. DIIEKTPUYECKOE T0JI€ 3aPSHKECHHBIX IIIAPUKOB.

. CocraByieHHE JIEKTPUUECKOM TIETTH.

. I3MepeHnue cuibl TOKa aMIepMeETPOM.

. Usmepenune HanpspKeHUsST BOJIBTMETPOM.

. 3aBUCUMOCTb CHJIBI TOKA OT HAMPSDKEHUS Ha YYACTKE IEMU U OT COMPOTUBIICHUSI 3TOTO y4acTKa.
. U3mepenue conpotusienuil.9. HarpeBaHnenpoBoIHUKOBTOKOM.

0. BzaumoeiicTBrE MOCTOAHHBIX MATHUTOB.

1. PacrionokeHre MarHuTHBIX CTPEJIOK BOKPYT MPSMOTO TIPOBOJHUKA U KATYIIKH C TOKOM.
12. B3aumoielicTBrE TapauIeIbHBIX TOKOB.

13. JleticTBe MarHUTHOTO TIOJISI Ha TOK.

14. JIpmxeHue npsiMOro POBOJHUKA U PAMKH C TOKOM B MarHUTHOM TIOJIE.

15. VcrpoiicTBO U ACHCTBUE DIICKTPUUECKOTO IBUTATENS TOCTOSTHHOTO TOKA.

16. DnexTpoMarHuTHAS MHIYKIIHSL.

17. TlosrydeHue mepeMeHHOTO TOKa MPY BpaIlleHUU BUTKa B MArHUTHOM TIOJIE.

Ceemoegvie s671eHUA.

1. [IpsMonMHEIHOE pacIPOCTPAHECHUE CBETA.

2. OTpaxeHue cBera.

3. 3aKOHBI OTPAXEHUS CBETA.

4. I300pakeHne B IJIOCKOM 3epKajle.

5. [Ipenomnenue cera.

6. Xox mydeli B TUH3AX.

7. [Tonyuenue n300pakeHUii ¢ TOMOIIBIO JTUH3.

P P00 ~NOOITE, WN PR

[IpoextHbIe pabOTHI
Cpenu pazHOOOpa3HBIX HAMPABICHHUI COBPEMEHHBIX MeIarornYecKuX TEXHOJIOTHI BeIylllee MECTO 3aHUMAaEeT MPOEKTHO-UCCIIEe0BAaTEeNbCKas

ACATCIIbHOCTD yYallluXCH. I'maBHas ee uges
—93TO HAIIPaBJICHHOCTb y‘Ie6HO-HO3HaBaTeHLHOﬁ ACATCIIbHOCTH Ha pE3yJibTarT, KOTOpHﬁ MOJIy4acTCA IpHu PCIICHUN HpaKTquCKOﬁ, TeopeTquCKOﬁ,
HO 00513aTEIbHO JTMYHOCTHO H COIIMAaJIbHO 3HAYUMOM HpO6JICMLI.

[TpumepHbIe TeMBbl IPOEKTHBIX pabOT
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8xiacc

L oo NOUREWDNRE

[ERN
©

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Stace
1.

ApTepHuanbHOE JaBJICHUE.

ATMmochepHOoe aBiIeHne—IIOMOIIHHUK YeJIOBEKa.

BitaxHOCTB BO3/1yXa U €€ BIMSHNE HA KU3HEIEATEIBHOCTD YEJIOBEKA.
Bnusinue 6y aaroniero Toka Ha KOppo3Hio MeTasia.

BinsiHne BHETHUX 3BYKOBBIX pa3/IpakKUTENEH Ha CTPYKTYPY BOJBI.

BiisiHne MarHMTHOM aKTMBAlMU HA CBOMCTBA BOJIBI.

Bnusinue o0yBu Ha OOPHO-JBUTATEIbHBIN annapar.

Bo3znelicTBre MarHuTHOTO MOJISI HA OMOJIOTHYeCKUe OOBEKTHI.

BrIpanuBanue KpucTamuioB U3 paCTBOPOB Pa3IMYHBIMUA METOAAMM.
BripainuBanye KpUCTaIOB OBAapEHHOM COJIM caxapa U U3y4eHHE UX (POPMBI.

3aHuMaresnbHble (U3NYECKUE OTBITHI Y BAaC JOMA.

N3mepenue mIOTHOCTH TBEPBIX TEJ Pa3HBIMU CIIOCOOAMHU.

W3mepenue cuiibl TOKa B OBOIIAX U PpyKTax.

N3mepenue conmpoTUBICHUS U YIEIBHOTO COMPOTHUBIICHUS PE3UCTOPA C HAUOOIbIIIEH TOYHOCTHIO.
HccnenoBanue UCKYCCTBEHHBIX HICTOYHUKOB CBETA,IPUMEHSIEMbIX B LIKOJIE.

N3ydeHue npuurH U3MEHEHHUS BIQXKHOCTH BO3IyXa.

Hcnapenue B mpupoie U TEXHUKE.

Hcnapenue u BIaKHOCTD B )KU3HU KUBBIX CYIIECTB.

Hcnapenue u koHAEHCAIUS B )KMUBOW MIPUPO/IE.

Ucnonb3oBanue sHeprun ConHIla Ha 3eMIe.

HccnenoBanue ABMKEHUS Karellb )KUJIKOCTH B BSI3KOU cpee.

HccnenoBanue 3aBUCUMOCTH aTMOC(EPHOTO TABICHHS M BIAKHOCTH BO3AyXa OT BBICOTHI KOHTPOJILHOM TOUKH.
HccnenoBanne3aBuCUMOCTURIIEKTPUUECKOTOCOTIPOTUBIEHUSATIPOBOIHUKAOTTEMIIEPATYPHI.
HccnenoBanue nu3MepeHne TeMIepaTypsl MIIABJICHUS )KUIKUX CMECEH.

Bnusuue 3BYKa Ha KMBBIC OpTaHU3MBI.
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BinsiHue 3ByKOB M IIyMOB Ha OPTaHMU3M YEJIOBEKa.
3BYKOBOMW PE30HAHC.
N3yuenue paqnaimoHHON U 3KOJOTHYECKON OOCTAaHOBKH B BallleM HACEJIIEHHOM ITyHKTE.

2

3

4

5. N3ydeHune CBOMCTB 3JEKTPOMArHUTHBIX BOJIH.

6 HNuepuus—ipuynHa HapyIIECHUs MPABUIT JOPOKHOTO JIBHKEHUS.
7 WNHTepakTUBHBIN 3aJaYHHK IO OJTHOM U3 TEM Kypca (PU3UKH.

8 HNoHnnsanus Bo31yxa—IIyTh K JIOJITOJIETHIO.

10.  Hccnenosanue xo3dduunenta TpeHrs oOyBH O pa3InYHYIO MOBEPXHOCTb.

11.  HccnemoBaHume MEXaHUYECKUX CBOMCTB MOJTUATHIICHOBBIX ITAKETOB.

12. HccnenoBanre moBepXHOCTHOTO HATsKEeHUST pacTBOpoBCMC.

13.  HccnenoBaHue pacnpoCTpaHEHUs yIbTpa3BYKa.

14. HccnenoBanre CBOMCTB KaHIEISIPCKON CKPETKH.

15.  HccnenoBaHuecpaBHUTEIbHBIXXaPAKTEPUCTUKKOADDUIINEHTATPEHUSAUIAPA3TNYHBIXMAaTEPHAIIOB.
16.  HccnenoBaHue TEMIOU30IUPYIOLIUX CBOMCTB Pa3IMYHbIX MaTEPUAIIOB.

17. Hctopus co3znanus TJaMIoyex.

18.  Ucropus pa3Butus TenedoHa.

19. Kaxk ynpaBiisite paBHOBecHeM?

20.  Kakoe Hebo romyboe! Otuero oHo Takoe?
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9. CocTaB y4eOHO-METOAMYECKOr0 KOMILJIEKTA.
Metoaunueckoe nocobue «Peanuzanusi 0Opa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO HAYyYHOW M TEXHOJOTHMYECKOW HAIpaBICHHOCTEHW IO

(bu3MKe C UCMOTB30BAaHUEM 000PYIOBAHUS IIEHTPA
«Toukapocta» C.B.JIozoBenko, T.A.Tpymnna

Pabouass mporpamma. Astopel: E.M.I'yrauk, A.B. Ilepbimkun u3 cbopruxa "[Iporpammblyist oOuieo0pa3oBaTeabHBIX YUPEKICHUI.
®usnka. Actponomusi. 7 — 11 ki / coct. B.A. Kopo-Bun,B.A. Opnos. — M.:poda, 2009.

®dwusnka — 8 knacc, [lepeimkua A. B., IPO®A, Mocksa — 2022r

®duznka—9xmace,[lepoimkuaA.B.,JIPODA,MockBa—2022r

CoOopuuk 3amad o ¢pusuke. 7-9 k. / Cocrasutens B. U. Jlykammk, — 24-¢ u3a. — M.:IIpocsemenue,2010.

®dusnka—8.CaMOCTOSITENbHBIENKOHTPOJIbHBIEPA0OTHI. —M.: [Ipoda,2010.

CnucoK JuTepaTypsbl ISl eJaroros..

1. 3akon Poccuiickoit ®Denepammu ot 29.12.2012 roma Ne273-®3 «O6 o6pa3zoBaHuuBPD»(criocaeayonuMu U3MEHEHUSIMUAN
JOTIOJTHEHUSIMH )
2. I'yrauk E. M. ®wusuka. 8 Ki1.: TeMaTU4ecKoe U MOypoyHoe IuiaHupoBanue K yueOHuky A. B. Ilepeimknna «®wusuka. 8 kmace» / E.

M. I'yrauk, E. B. Pei6akoBa. [loa pen. E. M.I'yrauk.— M.:[Ipoda, 2002.— 96 c. ni.
3. KabapaunO.®., OpnoBB.A.®wusuka. Tectol. 7-9knaccel.: YueoH.meToa.mocooue.— M.: Ipoda, 2000. — 96 c. wu.
4, JlykammkB. 1. ®uznueckasonumnuanaB6-7kmaccax cpeane mkouibl: [locodue mist yqammxcs

5. MunbkoBa P. JI. Tematnueckoe u moypouyHoe ruianupoBanue mo ¢usuke: 8-it Ki.:K yue6nuky A. B. Ileppimnkuna «®Pusuka. 8
kimaccy/ P. JI. MunbkoBa, E. H. [Tananotu. — M.:Dx3amen,2003. — 127 c. un.

6. [Toypounsie pa3zpadotku no ¢pusuke C.E.ITonsackuii. k YMK A.B. IleprerimkunaM.:«BAKO»,2004— 223 c.:um.
Cnmcok JIuTepaTypsl VIl y4AIIUXCH.

I'yraukE.M.®u3nka.8ki1.:TeMaTHuecKoe U MOypoUHoe MmiaaHupoBaHue k yueOHuky A.B. [lepoimkuna «®uszuka. 8 xmace» / E. M. I'yTHuK,
B. Pri6akoBa. Ilog pen. E. M. I'ytauk. —M.:[Ipoda, 2002. — 96 c.um.

Kabapaun O. @., Opno B. A. ®usuka. Tectsl. 7-9 knaccsl.: YuebH.-meto. nocodue. —M.:Jlpoda, 2000. — 96 c.ui.

Munbkosa P. JI. Tematnueckoe u noypousoe ranupoBanue no ¢usuke: 8-if Kin.: Kyueonuky A. B. Ileprimkuna «®@usuka. 8 kinacey/ P.

1.
E.
2.
3. Jlykamuk B. M. ®uznyeckas onumnuanga B 6-7 kinaccax cpeanedt mkossl: [locobue s yqammxcs
4.
. MunbkoBa, E. H. Ilananotu. — M.: Dk-3amen,2003. — 127 c. ui.
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10.1.KanennapHo-TeMaTH4YeCKOe NJIAHUPOBaHUE YPOKOB (pu3uku B 8 Kiiacce

Ne | HaumenoBa | KosimuecTBo yacos DJIeMeHThI CO/lepKaHuA TpedoBanusi Kk ypoBHIO | YY]/| jesatenbHocTh | Peammsanus MarepuajbH
HHe NMOATOTOBKH O0YYAIOIIMXCH | yYamuxcst BOCIIMTATEJILHOI | O-
pa3nena Beer | Ko | IIp | JIa pe3yabTar 0 TMOTEHUHMAJA | TEXHHYEeCKOoe
nporpamm | © HT | aKT | Oop ypoka (BHABI M | oDecrmedyeHue
BI po | udye | aTro dopmbI
Jb | CKa | PH AesITeTbHOCTH)
Ha | A ast
s/
IIp
oM
ex
yTO
YH
ast
1 | TemaoBbie | 23 3 3 BHYTpeHHSIS SHEPTUSL. 3HaTh CMBICT (DU3UYICCKOI PeryasiTuBHbIe: Uupopmarmonnsie | YMK,
SIBJICHHSI (22+1) TeroBoe nBIDKCHHE. BEJIMYMHBL: TEMIIEPATYA, Ouenmsars MHUHYTKH MYJIbTHMEIHU
Temneparypa. Terronepenaya. BHYTPCHHSISI SHEPTH, HPABHIBHOCTS «MnTepecHas HbIE
HeobparumocTts nponecca Temonepenaya, crocosst R — (usukay, pemeHue MaTepHaHI,
rerutonepesatu. Ceask U3MEHEHHS BHYTPEHHEN (bopmynupoBats HPREITHBIY 3AM4TH | naGoparoproe
TEMIIEPATYPhI BELICCTBA C DHEPIHH, TEIJIONPOBOAHOCT | AITOPUTM BBIIOIHEHHS Aa00paTopHEIX o0opyznoBaHue
Xa0TUYECKUM JIBJKEHUEM €T0 o pabor (rpymmoBas
yactui. Crocodsl H3MEHEHHUS KOHBEKIMA, M3ITy1CHUC, 3altatil, HaXOZTH pabora) '
KOJIMYECTBO TEIIOTHI, paLOHaIbHBIC CIOCOGBI ITUIAKTHICCKH

BHYTPEHHEN

sHeprun. TernonpoBogHOCTb.
KomnaecTBo TEmIOTHI.

VY nenbHas TEMIIOEMKOCTb.
Konexkmus. Uzmydenne. 3akon
COXpaHEHHUS YHEPTUH B
TETUTOBBIX IMPOIIeCCax.

IInaBnenne n KpucCTauim3anus.
y,I[CJ'ILHaﬂ TCIIOTA ITIJIaBJICHUA.

I'paduk nmaBneHus u
OTBEpCBaHMSI.
[IpeobpazoBaHue 3HEPTHUH MTPH
M3MEHEHMSIX arperaTHoro
COCTOSIHHSI BELIECTBA.

yIeNbHAs TEIIOEMKOCTb,
BU/IBI TETUTONIEPEIavH,
KOJIMYECTBO TEIUIOTHI. 3HATH
thopmymy s pacuera
KOJINYECTBA TEIJIOTHI,
BBIJICNSFOIIErOCs TIpH
CTOpaHUU TOIUIHBA,
HarpeBaHUH U OXJIAXKICHUH,
WCIIapPEHUU W KOHICHCAIIHH,
IUIaBJIECHUH U
KPUCTAJUTH3AIINH, TIOHSTHE
BJIAXKHOCTh Bo3ayxa, KI1J]

paboThI.

KoMMyHHKATHBHBIE:
MOAJIEP>)KUBATh
WHHIMATHBHOE
COTPYIHHYECTBO B
TOMCKe U cOope
WHPOPMAaIINHI, BHOCUTH
BKJIaJl B COBMECTHBIC
IEUCTBUSL.

JIn4HOCTHBIE:
thopmupoBanue
CTapTOBOM MOTHBALINH K

e MaTepuasl,
[IK, npoekTop
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I/IcnapeHHe 1 KOHACHCAIUA.
VnenwHas Terora

TCIIJIOBOI'O ABUT'ATECIIA.
YMeTh UCIOIb30BaTh

HU3Y4YCHUIO MAaTEMAaTUKU.

napoobpasoBaHus 1 TEPMOMETP ISl U3MEPEHHUS Mosnabateibibie:
KoHeHcanuu. PaGora napa u TEeMITepaTyphl, OOBSICHATH JMETP BRIGTLITD
rasa IpHu paclinpeHUH. (u3nueckye sIBICHUs] HA OCHOBE ;ﬁg;ﬁ:ﬁ:}?zg
Kunenue xuakocTy. 3HAHUHI O BHYTPEHHEN 3HEPruu TEKCTOR
BrnaxHocTs Bo3ayxa. TemsnoBsle | Ten u ee M3MEHEHUH,
JIBUTATENIM. DHEPIUs TOILINBA. OIUCBIBATH W OOBSICHATH
VY nenbHas Temnora TETI0IPOBOAHOCTbD,
CFOpaHI/Iﬂ-AFpeFaTHHe KOHBEKIIHIO, U3JTyYCHUE YMeThb
cocrosiaus. [IpeobpazoBanue NPUBOANUTH TPUMEPHI
OHEPI'vU B TCILUIOBBIX Ppa3JINYHbIX BUI0B
neurarensx. KI1J] rermioBoro TEIUIoNnepeJauy B IPUPOJIE.
JBUTATENS. ITorumats cMBICT 3aKOHA
COXpPAaHCHHUA DOHEPI'U B
TEIJIOBBIX Mpoleccax. YMETh
pelIaTth 3ajaud Ha IPUMECHEHNE
3aKOHA COXPAHECHUS SHEPTUH B
TEIUIOBBIX MpoLeccax.
Beipakatb pe3ynbTaThl
pacyeToB B €MHHULIAX
MexnyHapOAHOH CUCTEMBI.
Moayan 1 Yuacrtue Bo
«Pernrenne BCEePOCCUICKOI
OJIMMITHATH QULIEN(E
BIX 32729 IIKOJbHUKOB,
ydacTue B
AVCTAHIMOHHBIX
0JIMMIIHAJAX 0
¢usuke
dnextpuye | 27 OneKTpHu3aLus Ten. 3HaTh cMbIcT GU3HYECKON PeryisTHBHbIC: Brmonuene VMK,
CKHe (25+2) OJeKTpUIecKui 3aps. BEJIMYMHBL: 3JIEKTPUUECKUN OrmpesensiTh enp | TPYIIIOBOro MYJIbTUMEIUI
sIBJICHM ST B33HM0HeﬁCTBge 3apsnos. [Jlpa 3apsi, IPOBOJHUK, ypoka, ompenenstp | TPOSKTa HBIE
BHJA 3apAI0B. DIEKTPUIECKOE - .
aroma. OObsACHEHHE P ’ OLICHUBATH P P
DIIEKTPHUECKUX SBIICHHA. 3J'I€KTpI/£‘{eCKO€ I10JIE CMBICH IIPABHIIEHOCT JJIEKTPUYECTBA», | PECYpPCHI, 5
TTpOBOAHHKH H HEMPOBOIHUKH MOHATHUH aTOM, AaTOMHOE BBIOJIHCHHUS nabopaTopHbIC BJIEKTPOHHBIN
SAPO, CMBICI 3aKOHA paboTHI, YpOK- | y4eOHUK,
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snekTpudectBa. [locTOSHHBIN
SJIEKTPUYECKUH TOK.
VlcTOYHMKH AIIEKTPUYIECKOTO
TOKa. . DJIEKTpUYecKas Ienb U
ee cocraBHbIe yacTH. Cuna
TOKa. AMHepmerp.
Hanpsoxenue. Bonst™merp.
3aBUCUMOCTh CHJIBI TOKA OT
HanpsokeHus. ConpoTHBIICHHUE.
3akoH Oma 11 ydacTka
SJIEKTPUYECKOM LIeTIH.

Y nenpHOE CONPOTUBJIEHUE.
PeocraTsl.

ITocnenoBarenbHOE U
napaJijieIbHOe COeIMHEHNE
IIPOBOJHUKOB. JleiicTBus
3JIEKTPUYECKOr0 TOKA. 3aKOH
xoyns-Jlenna. PaGora u
MolHocTh TOKa.
OneKTpoHarpeBaTeIbHbIe
npubopsl. Harpepanue
MIPOBOTHUKOB AJIEKTPUIECKIM
TOoKOM. KoJIMuecTBO TEIIOTHI,
BBIZEISIEMOE
NPOBOAHUKOM.JIamma
HakaiuBaHus. Koporkoe
3ambIkanme. [Ipegoxpanurenu.

COXpaHEHUS JIEKTPUIECKOTO
3apsia JIEKTPUIECKUH TOK,
HNCTOYHUK BJICKTPUUCCKOI'O
TOKa, YCIIOBHUSI
CYIIIECTBOBAHUS TOKA B
IIPOBOJAHUKE, BUJIBI
HCTOYHHUKOB TOKa, CHJIa
TOKa, DIIEKTPHUUECKOE
HaIpsHKEHHE,
COIIPOTHBIICHUE
AJIEKTPUYIECKOTO TOKA,
paboTa U MOIITHOCTH TOKA,
3akoH Oma, yaenmpHoe
CONPOTUBIICHUE,
3aBUCHMOCTD CHJIBI TOKA OT
HaAIPSDKEH S, 3aK0H
Jxoynsa-Jlenua, BUabI
COEIMHEHNS MTPOBOIHUKOB.
Ymerp onuceiBaTh
3JIEKTPHU3AIUIO TEI.
OOBSCHATH (PU3NUIECKUE
SIBJICHUS HA OCHOBE 3HAHUI
00 DIIEKTPHYECKOM TIOJIE,
YUTATh U YEPTUTH
AIEKTPUYECKUE CXEMBI,
WCTIOJH30BaTh (PH3MUECKIE
puOOPHI T U3MEPEHUS
CHJIBI TOKA, HATIPSDKEHUSI.
YMeTb cTpouTh rpaduk
3aBUCHMOCTH CHIIBI OT
HaIPsDKEHYS Ha y4acTKe
ENH, YMETh PeIiaTh 3a1a4n
Ha pacyeT CONPOTHBIICHUS
MPOBOJIHUKA U 3aKOH OMa
JUTSL yY9ACTKA IIIEKTPUYECKON
1eny. YMeTh UCIOb30BaTh

JICHCTBUH,
(bopMynupoBathb
aNTOPUTM
BBITIOJTHCHU A
3aJlaHdM, HaXOIUTh
paloHaIbHEBIE
crocoObI paboThI
[To3naBaTenbHbIE:
CTPOUTH pedeBoe
BBICKA3bIBAHUC B
YCTHOU u
MUCbMEHHON  (opme,
pemarth 3amady
pa3HBIMH CITOCOOAMH
KommyHukaTuBHbIE:
KOHTPOIUPOBATH
JIEUCTBUA TapTHEpa,
BHOCHTH BKJIaJ] B
COBMECTHBIE
JICHCTBHSA, 3aJaBaTh
BOMIPOCHI U OTBEYATH
Ha HUX
JInuHocTHBIE:
dhopMHupOBaHUE
MOTHBAIIAN K
AHAJIMTUYECKOU
JIeSITeTFHOCTH.

CeMHHap «
Benukue yudeHsle
— bu3UKU»,
IPOCMOTP
BUJ/ICOPOJIUKOB -
ounorpadun u
BEIIUKUE
OTKPBITHS

J1a00paTOpHOE
u
JIEMOHCTPALIIO
HHOE
obopyoBaHue
,
IUOAKTUYECKHU
€ MaTepuaibl
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MPUOOPETEHHBIC 3HAHUS
obecrieueHus 0e30MacHOCTH
B IIPOILIECCE MCIIOIb30BAHUS
3JIEKTPOOBITOBEIX IPUOOPOB,
3JIEKTPOHHON TEXHUKE.

Monayab 2
«Pemenne
OJTMMITHATH
BbIX 32129»

Yuactue B
JTUCTAHIMOHHBI

X OoJMMIIMazax

1o ¢pusuxe
JnexTpoma | 6 MaruuTtHOE TIOTIE. 3HAaTh CMBICI IOHATHUSA PeryasiTuBHbIE: Hrpossie YMK,
THHUTHBIE MarsuTHOe 10J1€e IPSIMOro MarHuTHOE I10JIE, Onpenensts nenp | POPMBI paboTHI, | MynbTUMEnHIT
SIBJICHUS TOKa. MarHuTHbIE JIMHUY. 3aBHCUMOCTb HallpaBJICHUS ypoka, onpesiensaty | BUKTOPHHDI, HBbIE
MarsuTHOe 10J1e KaTYIIKU C | MAarHUTHBIX JIMHUH OT UIAH neifcTrui, | 1a0OpaTopHEIC MaTepualsbl,
TOKOM. DJIEKTPOMArHMT. HAaIpaBJICHUs CHJIBI TOKA B OI[CHHBATH paboThI B | HHTEPHET
IMpumenenue IPOBOJHUKE, CONICHOU, NPaBHIIBHOCTD rpynmnax, ypok — | pecypcel,
3JIEKTPOMArHHUTOB. 3JIEKTPOMArHHT, BEIIOMHCHIS KOH(epeHIHs n1abopaTopHOe
ITocTossHHBIE MATHUTBI M UX | 3aBHCUMOCTb BEJIMYHHbI NeicTBHiA, «DneKTpoMarsu | obopynoBaHHe
B3aUMOJIEHCTBHE. MarHUTHOTO TOJIA KATYWIKH € | (hopMy/IHpoOBaTh THBIC SIBJICHHSA. |
MaruuTHOE none 3emiu. TOKOM OT YHCJ1a BUTKOB, OT AJTOPHTM Ponp B KM3HU | AMOAKTHYECKU
JleficTBE MarHUTHOTO TOJSL | CHJIBI TOKA B KaTYILKE, OT BBIONHEHHS 3a/anuii, | CTOBEKay, € MaTrepualsbl,
Ha ITPOBOJHHK C TOKOM. HaJIM4YMs CEPICYHHUKA, HAXOJIUTh HPOEKTHAS MYJIBTHMEIUH
DNeKTpOABUIATENb. TMOCTOAHHBIH MATHUT, OMIOC | hayoHaNbHbIE JEATENbHOCTD HBII ITPOEKTOP
MarHuTa, MarHuTHas Oyps, CIIOCOBEL paboTHI
YCTPOHCTBO M HPHHIIHIT Ilo3naBarenbHbIE:

JIHCTBUS SJIEKTPOIBHTATEIS
Ymerh OOBSICHATD
(m3mueckrie  SIBIEHUS  Ha
OCHOBE 3HaHUH O MATHUTHOM
noie, yMeTb  IPUBOIHTH
IOpUMEpbl  UCIIOJIb30BAHUS
AIIEKTPOMAarHUTOB Ha
HPaKTHKE, OOBSICHATD
B3aMMOJICHCTBHE MAarHUTOB,
YMETh MPHUMEHITH 3HAHHUS B
ObITY.

BBIIEIATE OOIIee U
yacTHOe, oOliee u

pasnu4Hoe B
n3y4aeMblX OOBEKTax;
KJIacCU(UIHUPOBATH
OOBEKTHI. Crpouts
peueBoe
BbICKa3bIBaHNE B

YCTHOW U MHUCHMEHHOU
(dopme, pemaTh 33129y
pPa3HBIMH CIIOCOOAMHU,
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yuTaTh U
rpaduKu
KomMmyHukaTuBHbIE

KOHTPOJIMPOBATH
JICHCTBUS TApTHEpA,
BHOCUTb BKJIaJ B
COBMECTHBIE
JeicTBHS, 3aJaBaTh
BOIIPOCHI M OTBEYATh
Ha HUX

CTPOUTH

CBeToBLI€
ABJICHU S

(8+1)

Hcrounuku ceera.
IIpsimonunelinoe
pacnpocTpaHeHHe, OTpaKeHHUE
U npeaoMieHue ceera. Jlyd.
3aKOoH OTpakeHHUs
ceera.llinockoe 3epkaino. Jlunsa.
Onruueckas CUia JIUH3BL
N3obpaxenue, 1aBaeMoe
nuH30i. M3mMepenue GpokycHoro
paccTosiHus coouparomiei
nuH3bL. OnTHYecKue mpruoopEL.
I'na3 u 3penue.

3HaTh CMBICIT 3aKOHA
MIPSAMOJIMHENHOr O
pacrpocTpaHeHusI
CBCTA,IIOHATHSA: OIITHKA,
CBET, UICTOYHMK CBETA, JIyY,
TOYEYHbII UCTOYHUK CBETa,
TE€Hb, IIOJIYyTEHb, (PrU3nIeCKUil
CMBICJI 32KOHA OTPaXKEHUS
CBETA. YI0Jl OTPaKEeHUs, Yol
TajieHus, 00PaTHMOCTh
CBETOBBIX JIy4€il, 3aKOHBI
OTpa)KEHUs CBETa,
IPEIOMJICHHUE CBETa, YTOJ
IPEIOMJICHHS, 3aKOH
IPEIOMIICHUS CBETA, CMBICI
(hr3muecKol BETHYUHBI:
(hoxycHOE paccTOsiHHE.
JIMH3BL. OTINYHE
COOMpArOIIeH TNH3EI OT
pacc..

YmeTh 00BSICHATH
(u3nyeckue sBICHUI Ha
OCHOBE 3aKOHa
MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeTa,
OIMCHIBATh U OOBSICHATH

PerynasiTuBHbBIE:
Onpenensits enb
ypOKa,  OIpeeNsTh
IJIaH JIEACTBUM,
OIICHUBATH
MPaBUWIBHOCTD
BBITIOJTHCHUS
JIehcTBUI
Ilo3naBaTenpHBIC:
CTPOUTH pedeBoe
BBICKA3bIBaHME B
YCTHOU u

MMICBMEHHON (opMe,
YUTaTh U COCTaBJIATH
rpaduku,  TaOIHIIBI
KoMmmyHuKaTHUBHBIE

KOHTPOJIUPOBATh
JIEUCTBUS MapTHEpa,
BHOCUTb BKIaJ B
COBMECTHBIE
JIEeWCTBUS, 3alaBaTb
BOINIPOCHI U OTBEYaTh
Ha HUX, paboraTb B
rpynmax,  BHOCHTb
BKJIaJl B COBMECTHbBIE
JIeiCTBUS

Cemunap «CBer —
UCTOYHUK KU3HU
Ha 3emiiey,
nmabopaTopHbIe
paboTHI.
DKCKypCHst
«ConHeyHbIe
sBieHns. Habmrox
CHHUS W OIIBITHDY,
peleHne
KPOCCBOD/JIOB,
ydyacTve B Helelne
(bH3uKH.

VMK,
HWHTEpHET
pecypchl,
MYJIbTUMEIU I
HBIC
MaTepHalbl,
MPOEKTOP,
J1a00paToOpHOE
obopymoBaHHE
) CA,
JITAKTHYECKH
€ MaTepHabI
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OTpak€HHUE CBETa, peliaTh
3a/1aud Ha 3aKOH OTPaKCHUS
U TIPETIOMJICHUS CBETA,
CTPOUTH U300paKEHUS
JlaBaeMbIC JTUH30M.

JInuHOCTHBIE:
¢dopmupoBaHue
MOTHBAILIUHA K
CaMOCTOSITCIIBHOM U
KOJUIGKTUBHOM
HCCJICIOBATCIILCKOM
JICATCIILHOCTH.
DopMupoBaHue
HaBBIKOB CaMOaHaJIM3a
Y CAMOKOHTPOJISI.

Moayab 1
«Pemenne
OJIMMITHATH
bIX 321249

Yuactue B
AUCTAHIMOHHBI
X OJMMIIHAAAX
no gpusuke

00001210 2
mee
MOBTOPEHH
e

PeryasiTuBHbIE:
Onpenensats 115313
YpOKa,  ONpEeAemsiTh
IIaH JICHCTBUIA,
OILIEHWBAThH
MIPaBUIIEHOCTh
BBITIOJTHEHUS
JedCTBUN
Ilo3HaBaTenbHEIE:
CTPOHTH peueBoe
BBICKa3bIBaHHE B
YCTHOMU u
MMCEMEHHON  (hopme,
KoMmmyHuKaTHBHBIE
KOHTPOJUPOBATh
JIECTBHSI TIapTHEpa,
BHOCHTH BKJIa]] B
COBMECTHBIE
neicTBus, paboTarhb
B TpyHmax, BHOCUTh
BKJIaJI B COBMECTHbBIE

YMK,
WHTEpHET
pecypchl,
MYJIbTUMEINN
HBIE
MaTepHuaibl,
MIPOEKTOp,
nmabopaTopHOE
obopymoBaHue
> CH,
JTUIaKTHIECKH
€ MaTepHualsl
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JEeUCTBHUSA
JInuHOCTHBIE:
(dhopmupoBanue
MOTHBAILIUHA
CaMOCTOSTCIILHOM
KOJUIEKTUBHOM
HCCJICIOBATCIILCKOM
JICHT.

6 | IlpomexyTo
YHast
aTTecTanus

HroroBoe TecTupoBanue

Bcero gacos:

68

11
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10.2.KajieH1apHO-TEMAaTHYECKOE MIAHNPOBaHUE YPOKOB (hu3uku B 9 Kiaacce

Ne | HammenoBa | KosamuecTBo yacoB DJIeMeHThI COIePKAHUS TpedoBanusi Kk ypoBHIO | YY]/ jnesarenbHocTh | Peanuzanus MarepuajbHo-
HHe pa3jeia NMOATOTOBKH O0YYAIOIIMXCH | yYalmuxcst BOCIIUTATEIbHO | TEXHHYECKOE
nporpammer | Beer | Kont | TIp | Jla pe3yabTar ro NMOTeHNHUAJA | ofecneyeHue

o POIL | akT | GOp ypoka (BHABLI U
Has/ | yye | aro dopmsI
Hpo | cxa | pn NIeSITeJTbHOCTH)
MEXKY
TOYH 1 ad
as

1 | 3akousbI 36 2 2 MarepuaipHas Touka. | [ToHATHSA: MeExaHUYECKOE PeryasiTuBHbIe: VYuyacrue BO | YMK,
B3aumoseiic | (32+4) Tpaekropus. CKopocCTh. | JBMKEHUE, MaTepruaIbHas OrnennBaTh Bcepoccuitkux MYJIETUMEINHH
TBUS U Ilepememenne. Cucrema | TO4YKa, CHCTEMa OTCUETa, MPaBUIIBHOCTh ONTUMIINA/IAX, ble MaTepHuabl,
JABHKEHU S orcyera. Omnpenenenne | MocTynaTeIbHOE ABHKEHHE BBIITOJIHEH S peuieHue nabopaTopHoe
TeNa KOODJWHATHI  JIBUXKYIIETO | ,BEKTOP, MIEPEMEIICHHUE; JIeCTBHIA; MTPOEKTHBIX obopyoBaHue,

Tena. I'paduku | onpenensTh nmepeMenieHue (hopMyIHpOBaTH 3a/1a4, WUIPOBBIC | TUAAKTUYECKUE
3aBUCUMOCTH Tena, Gopmya CKopocTH aJIrOPUTM ¢opmbr  paboTsl | MaTepuaisl, 11K,
KMHEMAaTHYECKUX BEJIUYMH | pAaBHOMEPHOIO BEHITIOJTHEHUSI 3a/aHuil; | (BUKTOpHHA, MIPOEKTOP
oT BPEMEHHU. | MPSAMOJIMHENHOIO IBM)KECHUS, | HAXOOUTh KpPOCCBOP/I)
IIpsimonuHeliHOE (dhopMysa TiepeMeIeHHs TIPU | PallMOHAJIbHBIC

PaBHOYCKOpPEHHOE MPSMOJIMHEHHOM CITOCOOBI PaOOTHI.

JBUYKEHUE. CKOpOCTh | paBHOMEPHOM JIBHKEHHH, KommyHuKaTUBHBIE:

PaBHOYCKOPEHHOTO TeOMETpPUY. CMBICT rpaduka | MOIAEPKUBATH

nBrkeHus. IlepemelieHne | CKOpOCTH, IPSIMOJIMHEUHOE VHHLAATUBHOE

npu PAaBHOYCKOPEHHOM | paBHOYCKOpPEHHOE COTPYIHUYECTBO B

nBkeHuu. OnpeneneHue | ABUKEHHE, YCKOPEHUE, MOUCKE U cbope

KOODIWHATHI  JBHXKYIIETo | (hopMysa mepeMerneHus npyu | HHGOpMAaIiH, BHOCHUTH

Tena. I'paduxu | mpssMonmHEHHOM BKJIaJ B COBMECTHBIE

3aBUCUMOCTH PaBHOYCKOPEHHOM JIEUCTBUA.

KHHEMAaTHYeCKUX BEJMYMH | ABM)KEHUU 0e3 Ha4albHON JInyHOCTHbBIE:

OT BpEMeHH. YCKOpEeHHe. | CKOPOCTH, 3aKoHbI HhloTOHA, | dopMupoBaHUe

OTHOCUTENBHOCTh HMITYJIbC CTapTOBOM MOTHBAIUU

MEXaHUYECKOTO JBUKECHUS. K W3YYEHUIO

HNuepuumanbuas cuctema | OnpenensTh SBISETCS JIU MaTEeMaTUKH.

orcyera. 3akoHbl HploTOHA. | Teno MatepuanbHoi Toukol, | [lo3HaBaTeJbHBIE:

CBoOonHoe najeHue. 3aKoH | IPUBOIUTH IPUMEPHI YMETh BBIJICNATD

Bce CMUPHOI'0 TATOTCHHUA.

MECXaHHUYCCKOI'o IBMXXCHU I,

CYHICCTBCHHYHO
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Kpusonunetinoe MOCTYNATENbHOIO ABMKEHUSL | WH(POPMAITUIO us3
JBUXCHHUC. I[BI/I)K@HI/IC o | , HAXOAUTH MPOCKIINU TCKCTOB
OKPYXHOCTH. Pakerbl. | BEKTOpPOB Ha KOOpMHATHBIE
HNmnynsc. 3akoH | ocd, IyTh U MEpEMEIICHUE,
COXpaHEHHS UMITyNbCa. | KOOPJUHATY Tela, pelarThb
PeakruBHOE IBWXKEHME. | 33[]a4M Ha PacueT CKOPOCTH
[Brxenue Tena | ¥ IepeMEIEHUS IIpH
OpOIIICHHOTO BEPTHKAIBHO | IPSIMOJIUHEHHOM
BBCPX. HBI/I)KGHI/IG TCJla | paBHOMECPHOM ABUKCHUU,
OpOILIEHHOr0 MOJ YIVIOM K | pelaTh 3aJa4yd Ha pacuer
TOPU3O0HTY. ,ZIBI/I)KCHI/IG TClIa | IEPEMCUICHHUS ITPU
OpoIIEHHOTO MPSIMOTMHEHHOM
TOPH30HTAIBHO. YCKOPEHHUE | paBHOYCKOPEHHOM
CBOOOMHOTO TIAJICHUS Ha | IBIKEHUU, PEIIaTh 3aIaqm
3emiie U Ipyrux IUIaHEeTax. | Ha 3aKOH BCEMUPHOIO
TATOTEHUS U 3aKOH
COXpaHEHUs UMITyJIbca
Monayab 4
«Pemenue
OJIMMIIHAIH
bIX 3a/1a4»
Mexanuuec | 17 Mexanndeckue konebanus. | ITonsatusa: CBobGonHbIE PerynsTHBHbIC: Pemenne YMK,
KHe (15+2 AmmuTyza. Ilepuon, | xkonebanus, KonedaTenpHbIE OnpesensTs nenp | TPOCKTHBIX MYJIbTUMEIUIH
KoJIe0OaHus ) 4acTroTa. CBoOOIHBIE | CHCTEMEI, IEPHOJ KOJIeOaHMi ypoka, ompenensrsb | 33129, blE MaTepHuabl,
U BOJHBL KOJIEeOaHMS. , CMEILCHNE, aMIUTUTYAa, UIAH neifcTBuii, | TPYIITOBBIC HUHTEpHET
3ByK. KonebarenbHble CHCTEMBL. | IIEPHOL, 4aCTOTA KONCOAHUH, | openpsaTh nmabopaTopHBIE | PECypCHl,
MasTauk.  3aBucuMOCTh | (a3a KoneOaHMH, BOIHA, IPAaBHIBHOCTD paboTsI 3IIEKTPOHHBIN
nepuozaa u YacTOThl | yOpyras BOJIHA, IPOAOIbHAS N —— y4eOHUK,
HUTSHOTO MasTHHKAa OT | BOJIHA, [TOIIEpEYHas BOJIHA, JNeicTRHiA, nabopaTtopHoe U
JUTUHBI HUTH. | 3BYKOBas BOJIHA, YIITPA3BYK, |  (hopMmynnpoBaTh JIEMOHCTPALMOH
[Ipepamenune 9Hepruu | MHQPa3BYK, YUCTHIH TOH, alropUTM HOE
pu KosebaTenbHOM | (hopMyIbl mepuona u BEIIOIHCHIS 00opynoBaHHUE,
IBIDKEHUU. BBIHYXZIEHHBIE | 4acTOTHI KoeOaHui 3a/aHM, HAXOIUT JUIAaKTHYECKHE
konebanus. MexaHHuecKHe paLOHAIbHELE MaTepHabl

BOJIHEI. I[J'II/IHa BOJIHBI.

Vwmerb: PaccunteiBaTh

croco0bl paboTEI
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IIpononbHbIE u
MOTICPEUHbIC BOJIHEI.
CxopocTb

pacipocTpaHeHUs]  BOJHBI.
XapaKTepUCTHKN 3BYKa.
OTtpaxkeHue 3ByKa. IXO.

HCpI/IOIL nu 1IElCTOTy
KOJICOaHU, peraTh 3a1auu
Ha pacyeT Nepuoja, JTHHbI
BOJIHBI, 4aCTOThI 1 CKOpOCTI/I
BOJIHHBI, pemaTb 3aJa4u Ha
pacder CKOpOCTH, IEPHO/a,
YaCTOThbI U JJINHBI 3ByKOBOI71
BOJIHBI, YATATh TPAQHUKH
K0JIe0aTEIbHOr0 ABMIKCHUS
Tena

Ilo3naBaTenbHEIE:
CTPOUTH pedeBoe
BBICKA3bIBAHHC B
YCTHOU u

MUCBMEHHON  (hopmMme,
pemaTh 3a/aqy
pa3HBIMU CIIOCOOAMHU
KomMmyHUKaTHBHEIE:
KOHTPOJUPOBATh
JICUCTBUS TIApTHEpA,
BHOCHTH BKJIaJ] B
COBMECTHBIE
JICHCTBHSA, 3aJaBaTh
BOMPOCHI U OTBEYATH
Ha HUX

JIn4aHOCTHBIE:
dhopMHupoBaHUE
MOTHUBalUU K
AHAJIUTUYECKOU
JESITENBbHOCTH.
Monye 2 VYyacrtue B
«Pemenue
JUCTaHIIMOHH
OJIMMIIMAIH
BIX 32/129» bIX
OJIMMITAATAX
o (pusuke
dnexrpomar | 15 Bzaumoneiicteue IonaTus: MarHuTHOE NOJIE, PeryIsiTHBHbIE: Pemenne VMK,
HHUTHBIE (14+1) MarHuToB. MarHuTHO€ | OJHOPOAHOE MAarHUTHOE Onpenensrs memp | TPOCKTHBIX MYJIbTUMEIUIH
sIBJICHHS. Tone. B3aumoneiicTBue | mosne, HEOIHOPOAHOE ypoka, onpenensTy | 33724, bl€ MaTepHalbl,
MPOBOAHMKOB C  TOKOM. | MAarHUTHOE M0Jje, IpaBuia UIAH jeiicTBuii, | TPYIIOBBIC HWHTEPHET
HeiicTBue MAarHuTHOIO | MPaBOH U JIEBOH pyKH, OI[CHMBATH nmabopaTopHBIE | PECypCHl,
Moisl Ha DBJEKTpUUYecKue | OypaByMKa, MarHUTHAs IPAaBHIBHOCTD paboTsl, nabopaTopHoe
3apsizibl. I'padmueckoe | MHOYKIMS, MATHUTHBIHA N — MIPOCMOTP 00opynoBaHHUE,
n300pakKeHHe MAarHUTHOTO | MMOTOK ,JIMHUW MAarHUTHOMN JNeicTRHiA, BHJICOPOJIMKOB | TUAAKTHUECKHE
nons. HanpaBieHue Toka M | MHAYKIUHU, OTHOPOIHOE U (hOpMyITHPOBATE «buorpadun MaTepHalbl,
HalpaBJeHHE €ro | HEOJHOPOJHOE MAarHUTHOE YUEeHBIX- MYJIBTUMEIUIH
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MarHuTHOTO MoJs. | ToJe, ANEKTPOMarHUTHOE aJTOPUTM (UM3HKOB I IPOEKTOp
OOHapyXeHHEe MarHWTHOTO | MOJIE DJIEKTPOMArHUTHAS BBITIOJTHEHUST 3aJaHUH,
MOJsI TI0 €ro JEHCTBUIO Ha | BOJHA, HANPSYKEHHOCTh HaXOAWUTh
JNEKTPUUECKUN TOK. | 3JIEKTPUYECKOI0 MO panoHabHbIe
IlpaBuno  neBoil  pykw. CIOCOOBI paboTHI
MarsuTHsIi norok. | YmMers: Ilpumensts npasuna | Ilo3HaBarenbHbIe:
OneKTpoMarHuTHas neBoi pyKH JUId | BBIAENSATH of0miee U
WHAYKIUS. SIBnenue | ompeneneHUs HANpPaBIEHMS | YacTHOe, oOmee |
3IEKTPOMArHUTHON CUJBI, JICHUCTBYIOIIEH Ha | pa3iau4HOe B
WHAYKIUH. [lony4eHve | MPOBOMHUK, HAa 3apsHXKEHHYIO | M3ydaeMbIX OOBEKTax;
TIepEeMEHHOT0 YacTUIly B MAarHUTHOM TI0JIe, | KiacCcu(UIIMPOBATH
3IEKTPUYECKOr0 TOKA. | YUTaTh rpaduKu | OOBEKTEHI. Crpouts
ONeKTpOMarHuTHOE TI0Jie. | TIEPEMEHHOT0 TOKa, | pe4eBoe
Heomnoponnoe U | pacCUMTHIBATh BBICKa3bIBaHHE B
HEOJAHOPOJIHOE MoJye. | XapaKTepUCTUKU YCTHOM Y MHUCHbMEHHOMN
B3aumocss3b JJIEKTPOMarHUTHBIX  BOJIH, | (hopme, permiaTs 3amady
IEKTPUIECKOI0 U | pacCUMTHIBATH IIEepUO, | PasHBIMU CIOCOOaMH,
MarHUTHOTO Hojiei. | yacrory, JUIMHY | 4UTaTb U CTPOMUTH
OJeKTpOMarHuTHbIE JIEKTPOMATHUTHBIX  BOJH, | TpaduKH
BOJIHBI. CKOpOCTh | HHAYKILIHIO, cuy, | KomMmyHukaTuBHBIE
pacipocTpaHeHus JIEUCTBYIOLIYIO Ha KOHTPOJIUPOBATh
JIEKTPOMarHUTHBIX OPOBOAHMK B MarHUTHOM | JEHCTBHUS IapTHepa,
BOJH. DJIEKTPOIBUT ATEb. noje BHOCUTb BKIaa B
COBMECTHBIE
JICHCTBHA, 3aJaBaTh
BOIIPOCHI U OTBEYaTh
Ha HUX
Moayab 1 VYuacTue B
«Pemrenue JUCTAaHIIMOHHBIX
OJIMMITMAIH OJIMMITHAZAX II0
BbIX 3a12Y» (uznke
Crpoenne 26 PagnoaktuBHOCTE. Anbda-, | IToHATHA: paAnOaKTHBHOCTD, PeryasiTuBHbIE: OKcKype B | YMK, uHTEepHET
aToMa u (23+3) Oera- m ramma-musnydeHue. | anbga-, Oera-, raMma- Onpenensts 1enp | HCTOPHIO pecypcesl,
aTOMHOTI0 OneITEl MO PACCEMBAHUIO | YaCTHUIIBI,3aKOHBI YpOKa,  OIIpENENATh n300peTeHnH, MYJIbTUMEUINH
spa. anba-yacTu. COXpaHEHUs 3apsia u [IAH NeiicTBuit, | YPOK - CeMHUHAp, | ble MaTepHalibl,
Hcnonb3osa [Inanerapnas MOJENb | MAacCOBOrO OLICHMBATh rpymnmnoBas MIPOEKTOp,
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HHe JHepruu aToMa. ATOMHOE  SJpoO. | YKcCia,pagloaKTUBHOCTD, MIPaBUJIBHOCTh pabora Hax | 1abopaTopHOE
aTOMHBIX [IpoTonHo-HelTpoHHAS CTpOEHHE aToMa, BBITIOJTHEHUS MIPOEKTOM « | obopynoBaHue,
anep. Momenb  sapa.  Meronsl | yCTpOMCTBO, HA3HAYECHUE, NelcTBUI Mupmsiii atom» | CII,
HaOIIOIEHUS W | IPUHUUII IEACTBUS CUETUHMKA Ilo3naBaTenbHEIE: IUIAKTUYCCKUEC
perucrpauuu yactul. | ['efirepa, kamepsl BuiibcoHa, CTPOUTH peueBoe MaTepUaJIbl
PaIlI/IOElKTI/IBHBIe OMOJIOTHYECKKOE ﬂeﬁCTBHe BBICKA3bIBAHUC B
[IpEBPALIEHHUS. paxuanuu, CyIHOCTb YCTHOM 5
OKcIepUMEeHTaIbHbBIE IIJIAHETAPHOU MOJENIN aToMa, MUCBMEHHOH (opme,
METO/bI. 3apsin s/pa. | MPOTOHHO-HEUTPOHHOMH YUTaTh U COCTABJIATH
MaccoBoe 4uciao  sAapa. | MOIENH sipa. rpaduKd,  TaOIUIBI
SnepHbie peaxuuu. KoMmmyHuKaTHBHBIC
Henenne u cuHTe3 smep. | Ymers: ONUCHIBATh COCTaB KOHTPOJIMPOBATH
Coxpanenne 3apsia U | aTOMa, CXeMAaTHYECKH JECTBHUS TIapTHEpa,
MaccoBOTO  YWCNa  TpU | u300pakaTh CTPOEHUE BHOCHTH BKJIaJ] B
SAJIEPHBIX peaKkuusax. | aToMa,HaXOAUTh COBMECTHBIE
OTKpBITHE  TPOTOHA U | HEJOCTAIOIIHNE IEMEHTHI B JIEUCTBUA, 3aJaBaTh
HEUTpOHA. SAepHbIe CUJIBL. | SIAEPHBIX PEAKLUSAX, BOIIPOCHl U OTBEYATH
DOHeprusi CBSI3W YaCTHII B | 3aITUCHIBAThH PEeaKIMH ab(da- Ha HUX, paboTaTh B
aape.  OHeprus  CBS3W. | U OeTa-pacnagoB,lIPUMEHSTH rpynnax,  BHOCUThb
Hedexr macc. Brimenenue | momydeHHbIE 3HAHUS IPH BKJIaJ B COBMECTHBIE
SHEPrUM IMpU  JIENCHHUU | pEeLIECHUU 3a1ad, JeUCTBUSA
sIep. Hcnons3oBanue | paccuuthiBaTh AeeKT mMacc, | JIMUHOCTHBIE:
SIIEPHOU SHEPrUH. | SHEPTUIO CBS3U (hopmupoBanue
S nepHbiit peaxTop. MOTHBAaIUU K
AtomHas SHEPreTHKA. CaMOCTOSITEIBHOM U
TepmosiiepHble  pEaKLHH. KOJJIEKTUBHOMN
Bbuonorunueckoe peiicTeue HCCIEN0BATENbCKOM
panuanuu. JEeATENbHOCTH.
dopMupoBaHue
HaBBIKOB CaMOaHalIM3a
Y CAMOKOHTPOJISL.
Monys 3 VYyacTtue B
«Pemenne
JIMCTAaHLIMOHH
OJTUMIIMATH
BIX 32129 bIX
OJIUMITHAAAX
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no Qu3nKe
5 | O6odmarom | 7 NTOroBoe noBTOpeHune PeryisiTHBHbIE: Jla6opaTopusie | YMK, untepHer
e Onpenensith LENb paboTsl, pecypchl, 3
NMOBTOPEHUE ypoka, onpexears | TOATOTOBKA MYJIbTUMETUIHH
1Al jeficTpuii, | AOKIAZOB,PCII | bie MAaTCPHAIIEL,
OLICHUBATh CHHE MPOCKTOP,
IPaBHIIBHOCTD MPOEKTHBIX J1a00paToOpHOE
BEITOMHCHHS 3aja4 obopyioBaHue,
NEeUCTBUM Cl,
Ilo3HaBareabHbBIE: AUJAKTHIECKUE
CTPOHTH peueBoe MaTepuailbl
BbICKA3bIBAHUEC B
YCTHOU u
MMCbMEHHON (hopmMme,
KommyHnunkaruBHbie
KOHTPOIIUPOBATh
JIEUCTBUA TapTHEpa,
BHOCUTh BKIQJ B
COBMECTHEIC
neficTBusA, paboTaTh
B TpyImax
JIM4YHOCTHBIE:
dhopMupoOBaHUE
MOTHBAIHA K
CaMOCTOSITEILHOH U
KOJUUIEKTUBHOMN
HCCIIEeI0BATEIBLCKON
JIESITETbHOCTH.
6 | IpomexkyTo Wrorosoe TectupoBanue
yHas
aTTecTanus
102

Bcero uacos:
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