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[NosicHUTeNbHas 3annckKa

LleHTpbl 06pa3oBaHWs eCTEeCTBEHHO-HAay4HOW HanpaB/feHHOCTUM «Touka
poCTa» CO3AaHbl C LESbl0 pasBUTUS Yy 06yYatoLMXCAa eCTeCTBEHHO-HAYUHON,
mMaTemaTn4eckom, MHHOPMaLMOHHOM rPaMOTHOCTM, POPMMPOBAHUSA KPUTUYECKOTO
N KPeaTMBHOIO MbILL/IEHUS, COBEPLLEHCTBOBAHUS HaBbIKOB €CTECTBEHHO-HAYUHOW
HanpaBNeHHOCTN, a TaKxXe 411 NPaKTUYeCKoW 0TpaboTKu y4yebHOro marepuana rno
y4ebHbIM npeameTam «Pusmka», «XuMmsa», «bronorns.

Llenb n 3agayvu

. Peannsaums  OCHOBHbIX  00Le06pa3oBaTefibHbIX  MporpaMm Mo
yuyeOHbIM MnpeamMeTaM ecTeCTBEHHO-HAy4YHOW HampaBfieHHOCTW, B TOM 4uc/ie B
paMKax BHEYPOUYHOW AeATeNIbHOCTM 00YyHaroLLMXCA.

. PaspaboTka © peanmsauns pasHOYPOBHEBLIX  [OMOJSHUTESbHbIX
06LLe06pa3oBaTe/ibHbIX  MPOrpaMm  eCTeCTBEHHO-Hay4HOW HarnpaBneHHOCTH, a
TaKXXe MHbIX MPOrpamm, B TOM YUC/E B KAHUKY/ISPHBIA Nepuog.

. BoBneuyeHue yyawmxcs v nefarornyecknx paboTHUKOB B NMPOEKTHYHO
[eaTeNbHOCTb.

. OpraHu3aums BHey4YeOHOW [eaTeNbHOCTU B KaHWKYNAPHbLIA Nepuog,
paspaboTka 1 peanmsalms COOTBETCTBYHOLLMX 06pa30oBaTe/ibHbIX NPOrpaMm, B TOM
ynucne A0S farepeid, OpraHvW30BaHHbIX 00pa30BaTe/IbHbIMU  YUPEXAEHUAMN B
KaHUKYNAPHbLIV Nepuog,

. [MoBbIlWeHVe  MPO(ECCMOHAIBHOr0O  MacTepcTBa  Mefarornyeckmx
PabOTHWKOB  LEHTPa,  peasiM3ylolMxX  OCHOBHble U [OMOJSIHUTE/NbHbIE
06Lleo6pas3oBate/ibHbIE NPOrpaMmbl.

. CosgaHve UeHTpa «Toyka pocTa» MNpeAnosiaraeT  passuTue
0bpa3oBaTe/lbHOW MH(PACTPYKTYpPbI 06LLe06pa3oBaTe/lbHOM OpraHM3aumMu, B TOM
4uCne OCHallleHMe 06LLeobpa3oBaTelbHOM OpraHn3aLni:

. 0bopyaoBaHMeM, cpeacTBaMm 00yYeHMs U BOCNUTAHUA 418 U3YYeHUs
(B TOM 4yncne 3KCMePUMEHTA/IbHOIO) MPeAMETOB, KYpCOB, AUCUMMIMH (MOAyNen)
€CTeCTBEHHO-Hay4YHON  HarpaBfeHHOCTWM  Mpu  peasm3aymMm  OCHOBHbIX
06Lleo6pasoBate/ibHbIX MporpaMmm 1 AOMNOAHUTENbHbIX 006Le0bpa3oBaTe/lbHbIX
nporpaMmM, B TOM 4uCfie A1A PacLUMpeHus COAepXXaHus Y4ebHbIX NpesmMeToB
«Pusnka», «Xnmmsa», «brnonoruna»;

. obopyaoBaHMeMm, CcpefctBamMy  00y4YeHWss M BOCNUTaHUA  4NS
peaiM3aumMm nporpaMMm AOMNOJHWUTENbHOr0 06pa3oBaHMsl eCTECTBEHHO-HAYUHOW
HanpaB/IeHHOCTEN;

. KOMMbKOTEPHbIM M UHBIM 060PYA0BaHUEM.

[MponNbHBIA  KOMNAEKT 060pyfoBaHNA MOXET ObiTb BblOpaH A/
06LLe06pa3oBaTe/ibHbIX OpraHu3aumii, UMeLWMX Ha MOMEHT CO3[4aHWA LeHTpa
«TOuYKa pocTa» Habop CpeAcTB 0OYYEHUS M BOCMUTaHUSA, NOKPLIBAKOLLMIA CBOUMU
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(OYHKLMOHa/IbHbIMA  BO3MOXXHOCTAMW  6a30Bble  MOTPEBHOCTU NPU  U3YYEHUM
y4ebHbIX NpeaMeToB «Pusnka», «Xnummna» n «brnonorns.

MUWHUMaNbHO HeobXxoauMble (DYHKLMOHAIbHBIE Y TEXHUYECKME TpeboBaHMS
N MUHUMa/IbHOE KONMMYECTBO 060PYA0BaHUSA, NepeyeHb PacXOAHbIX MaTepuanos,
CpeAcTB 00yYeHMS WM BOCNUTAHUA [A1F OCHALLEHUA LEHTPOB «Toyka pocTax
onpegenstoTcs PermoHaibHbIM KOOPAUHATOPOM C y4eToM [pUMepHOro nepeyHs
060pya0BaHMA, PacXoAHbIX MaTepuasnoB, CPeACTB 00yYeHUS WM BOCMUTAHUS /1S
co3faHna n obecneyveHns (hyHKUMOHNPOBaHWA LLEHTPOB 06pa30BaHmNs eCTECTBEHHO-
Hay4yHOM  HanpaBfleHHOCTM  «To4yka pocTa» B 006We06pa3oBaTe/lbHbIX
OpraHu3aymsX, pacrosioXXeHHbIX B CE/IbCKOM MECTHOCTU U MasibIX ropojax.

MponNbHBIA  KOMMNEKT 060pyAoBaHUS obecrieynBaeT  3geKTUBHOE
LOOCTUDKEHME 00pa3oBaTe/ibHbIX Pesy/bTaToB 0by4yalowummnca no nporpammam
€CTECTBEHHO-Hay4HOW HanpasfieHHOCTU, BO3MOXHOCTb Yry6/1EHHOMO0 N3yyYeHus
OTAeNbHbIX MPeLMETOB, B TOM 4ucne 414 (hOPMUPOBAHWUA M300peTaTenbCeKoro,
KPeaTMBHOrO,  KPUTWYECKOrO  MbILWIEHNS,  pa3BUTUA  (DYHKLMOHA/IbHOM
rpaMoTHOCTM Yy  Obydvarowmxcd, B TOM YUC/Me eCTEeCTBEHHO-Hay4YHOW WU
mMaTemMaTU4eCcKoMu.

AKCNEPVMEHT ABNSETCA MCTOYHUKOM 3HAHWIA N KPUTEPUEM NUX UCTUHHOCTU B
Hayke. KOHUenuus coBpeMeHHOro obpasoBaHus MofpasyMeBaeT, YTo B y4eOHOM
3KCMEepUMeHTe  BeAyLllyld  pofb  AO/DKEH  3aHATb  CaMOCTOSTESIbHbIN
nccnefoBaTelbCKUiA YUYEHNYECKMIA 9KCMEPUMEHT. CoBpemeHHble
3KCMepuUMeHTa/IbHble UCCNefoBaHuA MO (hU3nKe yXe TPYLHO NpeacTaBuTb 6e3
NCMO/Mb30BaHNA HE TOSIbKO aHa/IoroBbIX, HO W LMMPOBLIX WN3MEPUTESbHbIX
npnoéopos. B deaepanbHOM rocyaapcTeeHHOM 06pa3oBaTe/lbHOM CTaHAapTe (fanee
— ®IOC) nponuncaHo, Y4TO OHMM M3 YHUBEPCA/IbHbIX YYEOHbIX AeNCTBUIA (aanee
— YY[]), npnobpetaembIX y4dalwmMmncs, AO/MKHO CTaTb YMEHWe «MnpoBeaeHus
OMNbITOB, MPOCTbIX 3KCMEPUMEHTASIbHbIX WCCMeA0BaHWI, MPAMbIX U KOCBEHHbIX
N3MEPEHNA C WCMO/MIb30BAHNEM aHaIOroBbIX W LU(POBLIX U3MEPUTESIbHBIX
NproopoB».

YUeOHbIA 3KCMEepUMEHT N0  (M3MKe, NPOBOAMMbLIA Ha TPaAWULMOHHOM
obopyaoBaHuKn (6e3 NPMMEHEHUST UMGPOBBIX 1a60pPaTopuin), HE MOXKET B MOJHOWN
Mepe 0b6ecneyunTb peLleHre Bcex 06pa3oBaTe/ibHbIX 334ay B COBPEMEHHOM LLUKOJSIE.
CnoxmsLuascs cuTyaums 06ycnoB/eHa CyLLecTBOBaHNEM psafa npobem:

. TPagUUMOHHOE  LUKO/MIbHOE 060pydoBaHWe K3-3a  OrpaHuUyeHus
TEXHNUYECKNX BO3MOXHOCTEA He MO3BOMSET NMPOBOAUTL MHOIME KOJIMYECTBEHHbIE
NccnefoBaHus;

. OJIMTENbHOCTb MPOBEAEHUA (DM3NYECKMX WCCNef0BaHUA He Bcerpa
cornacyercs ¢ A/IMTeNIbHOCTbIO YYEOHbIX 3aHATUIA;

. BO3MOXHOCTb MPOBEAEHUSs MHOTUX (PU3NYECKMX UCCIe[0BaHNIA
OrpaHu4ymBaeTca TpeboBaHUAMM TEXHUKIN 6e30MacHOCTY 1 Ap.

Lincpposasi nabopatopns KapAnHa/bHbIM 006pa3soM W3MEHSET METOAUKY U
COAEPXKaHWe  3KCNEPUMEHTA/IbHON  [eATe/IbHOCTM M NOMOraeT  peLmnTb
BblLLIENepeYncrieHHble Mnpob6siembl.  LLIMPOKMIA  CNeKTp LUMPOBLIX  AaTYMKOB
MO3BOJIAET YUaLLMMCH 3HAKOMUTBLCA C NapaMeTpamMu (oU3nYecKoro aKCnepuMeHTa He



TOUKA \!pocm

TONIbKO Ha Ka4yeCTBEHHOM, HO M Ha KOMMYEeCTBEHHOM YypoBHE. C MOMOLLbIO
LMDPOBOI NabopaTopum MOXHO MPOBOAUTL A/IUTENbHbLIA 3KCNEPUMEHT [axe B
OTCYTCTBUW 3KCNepumeHTaTopa. Mpn 3ToM n3mMepsieMble AaHHbIe U pe3ynbTaTbl NX
06paboTKKM 0TOOPaKatoTCA HEMOCPEACTBEHHO Ha SKpaHe KOMMbIoTepa.

B npouecce (opMMpOBaHUS 3KCMEPUMEHTA/IbHLIX YMEHWIA MO  (un3mke
yyalwmncs yunuTca NpeacTaBNATb WHMOpMaLM0 06 KCCNefoBaHMU B YeTbIPEX
BUAax:

. B Bepba/ibHOM: OMuCbIBATb IKCMEPUMMEHT, CO34aBaTb C/IOBECHYIO
MOAENb 3KCNEepUMEHTa, (DMKCMPOBaTb BHMMAaHWE Ha W3MEPSIEMbIX (IU3NYECKMX
Be/IMYMHAX, TEPMUHONOTNN;

. B Tab/IMYHOM: 3anoNHATb Tabnmubl AaHHbIX, NEXawmux B OCHOBE
NOCTPOeHMs rpatMkoB (NpyM  3TOM Yy Yy4yalUMXCs BO3HUKAET MepBUYHOE
npeAcTaBfieHne 0 MacluTabax BeUMYMH);

. B rpaMyeckoM: CTPOUTb rpamkm no Tab/MYHbIM AaHHbIM, 4TO
MO3BO/IAET MEPENTU K BbIABVKEHWUIO TUMOTE3 O XapaKTepe 3aBUCUMOCTU MeXAy
(hM3MYEeCKUMM BeNMYMHaMK (NPX 3TOM YUMUTENb MOKasblBaeT MPeMMYLLECTBO B
BU3ya/mM3auMy  3aBUCUMOCTENM  MeXZAY  BeMYMHaMK,  HarnggHocTb U
MHOTOMEPHOCTb);

. B aHa/IMTUYeCKOM (B BMAE MaTemaTUyeCKMX ypaBHEHUI): NPUMBOAMTD
MaTeMaTU4YecKoe ornvcaHune B3aMMOCBA3N (PU3NYECKMX BENNYUH, MaTemMaTUYecKoe
06006LeHNe MonyyYeHHbIX Pe3y/bTaToB.

Mepexon K Kaxgomy aTany MpeACTaBfeHUs MH(opMaumum  3aHUMaeT
[AOCTAaTOYHO 60/bLLOM MPOMEXYTOK BpPeMeHW. be3ycnoBHO, B 7—9 knaccax 3aToT
npoLecc HeobXoAMM, HO B CTapLUMX Knaccax 3TO BPEMS MOXHO Obl/10 Obl OTBECTYU
Ha pelueHWe 60nee BaXKHbIX 3afjay. B 3TOM nnaHe umdpoBble naboparopuu
MO3BONAIOT CYLLIECTBEHHO 3KOHOMWUTb BPEMS, KOTOPOE MOXHO MOTPaTUTb Ha
(hopMUpOBaHME WCCNeL0BATENbCKUX YMEHWIA Y4allMXCs, BbIpXalOWMXCA B
CNeayoLwmx AeNCTBUSX:

. onpeneneHne npobnemsi;

. NoCTaHOBKa UCCe0BaTeNlbCKOW 3aa4u;

. NaHMPOBaHKe peLleHns 3a4auu;

. MOCTPOEHVE MOAENIEN;

. BbIB/XXEHWE TUMOTE3;

. 3KCMEPUMEHTaNlbHas  MpPOBepKa FUMOTE3; ¢ aHaiM3  [aHHbIX
3KCMEPUMEHTOB UM HABNIOAEHWIA;

. (hopMynupoBaHyie BbIBOAOB.

MocnefHue rogbl y ydyawmxcs HabnoaaeTcs HM3Kas MOTMBALMSA U3YyYeHNs
€CTECTBEHHO-HAY4YHbIX AUCUMMNAMH W, KakK CMneAcTBUe, MafeHne KavecTsa
obpasoBaHua. LiudpoBoe yuebHoe o06opydoBaHME MO3BOMSET  y4yallUmcs
03HAKOMUTLCA C COBPEMEHHBLIMM METOAaMW WCCNeAoBaHNs, MPUMEHSEMbIMK B
HayKe, a yunTeNl0 — MPUMEHSATb Ha MNPaKTUKe COBPEMEHHbIE Meaarornyeckune
TexHonmormn. oaToMy rnaBHOW COCTaBfslOWEN KoMMnekTa «LLKoMbHOro
KBaHTOpnyMa» ABNA0TCA LMPPOBbLIE nabopaTopum.
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HopmaTnBHas 6asza

depepanbHbIl 3aKOH 0T 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «0O6
obpasoBaHMn B Poccuiickoi Pegepaummn» (C “3M. M gon., BCTyn. B cuiy C
01.09.2020). — URL: http://www.
consultant.ru/document/cons_doc_LAW 140174 (pata obpatyeHus: 28.09.2020).

[MacrnopT HauuoHasbHOro rnpoekta «O6pasoBaHue» (YTB. MpPe3nanymMoM
CoseTa npu lNpe3ngeHTe P® no cTpaTernyeckoMy pasBuUTUO U HaUWOHAIbHbIM
NPoeKTam, NPOTOKON oT 24.12.2018 Ne 16). — URL:
http://www.consultant.ru/document/cons_doc LAW _ 319308/ (gata o6palleHus:
10.03.2021).

ocymapcTBeHHas nporpamma  Poccuiickoin  defepaumn  «Pa3sutime
obpaszoBaHusa» (yTB. NocTtaHoBNeHWeM MNpasutenscTBa PP 0T 26.12.2017 Ne 1642
(peq. ot 22.02.2021) «O6 yTBepXAEHUN TrOCYAAPCTBEHHOW NpOrpambl
Poccuinckoi Pepepaynn «Pa3Butne 06pazoBaHN». —
http://www.consultant.ru/document/cons_doc_LAW 286474/cf742885e783e08d9
387d7 364e34f26f87ec138f/ (gata obpaweHns: 10.03.2021).

MpoeccnoHanbHbI cTaHgapT «Megaror (Negarornyeckas AesaTensHOCTh B
[OLLKOMIbHOM, Haya/lbHOM  06LLeM, OCHOBHOM 06LleM, CpefHeM  06LLEM
obpazoBaHun), (BocnuTaTenb, yuutens)» (pea. ot 16.06.2019) (Mpuka3s
MwuHK1CTEpCTBa TpyAa U coumanbHon 3awmTbl PP ot 18 okTa6psa 2013 1. No 544H, ¢
N3MEHEHNSAMW, BHECEHHBIMUN NPUKasoM MuHuCTepcTBa TpyAa U cousawmTel PO ot
25.12.2014 Ne 1115H 1 o1 5.08.2016 r. Ne 422H). — URL.: http://knmc.centerstart.
ru/sites/knmc.centerstart.ru/files/ps_pedagog_red 2016.pdf (gata o6palleHuns:
10.03.2021).

MpodeccmoHanbHbIA CTaH4apT «[lefgaror LOMOHUTENILHOIO 06pa3oBaHMs
aetent 1 B3pocbix» (Mpukas MyuHUCTepCcTBa TpyAa M coumanbHOM 3awmnTel PO oT
05.05.2018 No 298H «O6 yTBepXaeHUM npodeccnoHansHOro ctaHaapTa «lMlegaror
AOMONIHUTENbHOrO  o6pasoBaHuA  feTed UM B3pOC/bIX»). —  URL:
/Inttps://profstandart.rosmintrud.ru/obshchiy-informatsionnyyblok/natsionalnyy-
reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT _1D=48583 (gata o6paLleHus: 10.03.2021).

defepanbHbIA TOCYAAPCTBEHHbIA 06pa3oBaTe/IbHbI CTaHAapT OCHOBHOIO
obuero o6bpasoBaHua (YTB. NpuMKasom MuHUCTepCTBA 00pa30oBaHUS U HayKK
Poccuitckon ®epepaumy ot 17.12.2010 Ne 1897) (pea. 21.12.2020). — URL:
https://fgos.ru (aata obpalleHns: 10.03.2021).

defepanbHbIA  TOCYAapCTBEHHbIM 00pa3oBaTe/ibHbIA  CTaHAApPT CPedHero
obulero o6bpasoBaHua (YTB. NpuMKa3om MuHUCTepCTBA 00pa30oBaHUS U HayKK
Poccuitckor Pepepaumm ot 17.05.2012 Ne 413) (pead. 11.12.2020). — URL:
https://fgos.ru (gata obpalleHunsa: 10.03.2021).

[MocTtaHoBNeEHNe  [NaBHOro  rocyfapCTBEHHOrO  CaHUTapHOro  Bpada
Poccuitckon ®egepaumm ot 29 aekabps 2010 r. N 189 r. Mocksa "6 yTBepXXaeHK
CaHlMnH 2.4.2.2821-10 "CaHuTapHO-aNnuaemMuonornyeckne TpeboBaHUs K
YC/IOBUSAM U opraHm3aumm o0by4veHus B 06Le06pasoBaTe/ibHbIX yupexaeHnax"
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Pabouyas nporpamma. AsTopbl: I.A. Makuwes, M.A. TeTpoB 13 c6opHMKa
"IMporpammbl Ans 06L1e06pa3oBaTe/bHbIX YUpeXaeHNin. Pusnka. ACTpOHOMUS. 7 —
11 kn. / coct. B.A. KoposuH, B.A. Opnos. — M.: ipoga, 2019

MeToanyeckme pekoMeHZauum Mo CO3[aHUK M (DYHKUMOHUPOBAHUIO B
06LLe06pa3oBaTe/ibHbIX OpraHu3aUmsX, pacnooXeHHbIX B Ce/IbCKO MECTHOCTM U
Ma/ibIX ropogax, LeHTPoB 06pa30BaHnsA eCTECTBEHHO-HAYYHOW U TEXHOMOMMYECKON
HanpasneHHOCTel («Touka pocTa») (Y TBepXKaeHbI pacrnopskeHnemM MuH1cTepcTea
npoceeweHns Poccuitickon ®Pepepaumm ot 12 aneaps 2021 r. Ne P-6). — URL:
http://www.consultant.ru/document/cons_doc_ LAW _ 374694/ (pata obpalleHus:
10.03.2021).

OnuncaHne MatepuasibHO-TEXHUYECKON 6a3bl LeHTpa «To4dKa pocTa,
MCMO/Ib3YeMOro ANS peanvs3aumn 06pasoBaTe/lbHbIX MporpaMm B pamMKax
npenogaBaHUA PU3NKN.

B cocTaB LeHTpa «Touka pocTax» no uanke BxoasT 6a3oBas (06s3aTe/IbHas)
4acTb M [OMOSIHMTENbHOE 060pyAoBaHMe. ba3oBasi YacTb COCTOUT M3 LUGPOBbLIX
[AaTYMKOB M KOMIM/IEKTOB COMYTCTBYIOLWMX 3/1EMEHTOB A1 OMNbITOB MO MeXaHUKe,
MOMEKYNAPHOA  (pU3MKe, 3NeKTPOoAMHaMWKe U ONTuKe.  [OonosfiHUTeNbHoe
obopyaosaHme (NPOGMbHBLIA  KOMMNEKT) NpeAcTaBnseT cobor  UMDPOoBYHO
nabopartoputo No husmke.

MnaHvpyemble pe3ynbTaTbl OCBOEHUA y4ebHOro npegmeta «Pusmka»
onvcaHunem YHUBEPCA/IbHbLIX ~ Y4YeOHbIX  [AeNCTBUA, AOCTUTaeMbIX
obyvarommmcs

JINYHOC T Hble pe3ynbTaThbl

O6yyvatowpincs MofyunT BO3MOXKHOCTb A1 (DOPMUPOBAHUA CleAYyHOLLMX
NMYHOCTHbIX Pe3yNbTaToB:

. pasBUTME MO3HABATe/lbHbIX  WHTEPECOB, WHTENNEKTYaNlbHbIX U
TBOPYECKMX CMOCOBHOCTEMN;

. yOeXXAEHHOCTb B BO3MOXHOCTM MO3HAHWA NPUPOAbI, B HEO6X0AMMOCTH
Pa3yMHOro MCMosib30BaHUS AOCTVDKEHUA HAYKU N TEXHONOTUA A1 AaSIbHEALLEro
Pa3BMTUA YeNOBEYECKOro O0OLLEeCTBa, YBaXKEHME K TBOPLAM HayKu U TEeXHUKW,
OTHOLLEHWE K (IU3UKE KaK K 3/IEMEHTY 00LLeYeN0BeYeCKOM KyNbTYpbl;

. CaMOCTOSTE/IbHOCTb B MPUOBPETEHUM HOBbIX 3HAHWI 1 MPaKTUYECKMX
YMEHWIA;
. FOTOBHOCTb K BbIGOPY >KM3HEHHOrO MNYyTWU B COOTBETCTBUM C

COOCTBEHHbIMW MHTEPECAMU 1 BO3MOXKHOCTAMU;

. MOTMBaLMsA 06pa3oBaTeNbHOW [eATeNbHOCTM Ha OCHOBE JIMYHOCTHO
OPVEHTNPOBAHHOTO NOAX0AE;

. (hopmmpoBaHMe LIEHHOCTHOIO OTHOLLIEHMS APYT K APYrY, K y4uTento, K
aBTOpaM OTKPbITUIA 1 N306PETEHUIA, K pe3ynbTaTam 06YyUeHus.
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MeTanpeaMeTHbIe pe3ynbTaThbl

O6yyvatowninca MoyunT BO3MOXKHOCTb ANS (DOPMUPOBAHWUSA  CrieAYHLMX
MeTanpeLMeTHbIX Pe3y/bTaToB:

. OBNafleHNe HaBblKaMy CaMOCTOATE/IbHOTO NPUOBPETEHNS  HOBbLIX
3HaHWiA, opraHm3aunmn y4ebHON AeATeIbHOCTM, MOCTAaHOBKM LieNeid, NiaHnpoBaHus,
CaMOKOHTPO/A U OLeHKM Pe3y/bTaToB CBOEN AeATENIbHOCTU, YMEHUAMM NPeaBUAETb
BO3MOXHbIe pe3y/nbTaTbl CBOMX AENCTBUNA;

. MOHVMaHWe Pasnyunii Mexay NCXOAHbIMU (PakTaMmn 1 rmnoTesamu 4/is
NX 0OBACHEHUSA, TEOPETUYECKMMMN MOLENAMMW U peasibHbIMU 00beKTaMu, OB/lafeHne
YHVBEPCA/IbHbIMU YYeOHbIMU AeACTBUAMUN Ha NpUMepax runotes 418 00bACHeHUs
M3BECTHbIX (DAKTOB W 3KCMEPUMEHTA/IbHOM MPOBEPKN BblABUraeMbIX rUMOTe3,
pa3paboTKN TEOPETUYECKNX MOAENEN MPOLLECCOB WU SBNEHUM;

. (bopMUpOBaHME  YMEHMI  BOCNPUMHMMATb, MNepepadaTbiBaTb U
NPeabsABATb MH(OPMALMIO B C/IOBECHOW, 00pa3HOM, CUMBOJSIMYECKON (hopmax,
aHa/IM3MpoBaTh U nepepabaTbiBaTh MOMYYEHHYHO MH(POPMALMIO B COOTBETCTBUN C
MOCTaB/IEHHbIMU 33fia4amiu, BbIAENATb OCHOBHOE COAepXXaHue MpPOYUTAHHOrOo
TEKCTa, HaX0AWTb B HEM OTBETbI HAa MOCTaB/IeHHbIe BOMPOCHI 1 U3naraThb ero;

. npuobpeTeHne onbiTa CaMOCTOSATENIbHOIO MOUCKa, aHan3a 1 oTéopa
MH(OPMaLMN  C  UCMOJMb30BaHMEM  Pa3/IMUHbIX  UCTOYHUKOB U HOBbIX
MH(OPMAaLMOHHbIX TEXHONOTUIA NS PeLleHns Mo3HaBaTe/IbHbIX 3a4ay;

. pa3BMTVE MOHO/IOTMYECKOI N ANANOrMYECKOW peyun, yMeHUs BblpaXaTb
CBOM MbIC/IM, CMOCOBHOCTU BbIC/MYLUMBATL COOECefHWKa, MOHUMATb ero TOYKY
3peHus, Npr3HaBaTb NPaBo APYroro YesioBeka Ha MHOE MHEHUE;

. OCBOEHME MPUEMOB [EWCTBMIA B HECTAHAAPTHbIX  CUTYyaLWsiX,
OB/afieHMe 3BPUCTNYECKUMUN METOAAMM PeLLIeHMs NPobem;
. (hopmMpoBaHME YMeHWIA paboTaTb B TPynne C  BbIMNOJHEHWEM

Pa3NMYHbIX COLMANbHLIX Poneid, NpeacTaBNsTb W OTCTamBaTb CBOM B3rnsabl U
yOeXAeHNs, BECTW ANCKYCCULO.

PerynaTusHble YY1

O6yyvatoWwninca MoyunT BO3MOXKHOCTb ANS (DOPMUPOBAHUSA  CrieAyHLMX
perynatmsHoiX YY /.

1. YMeHMe camMOoCTOATENIbHO OnpefenaTb uenu o06y4yeHusi, CTaBUTb W
(hopMynnpoBaTb HOBble 3aJayn B Y4ébe M MO3HaBaTe/lbHOW [eATeNbHOCTY,
pasByBaTb MOTUBbI M MHTEPECHI CBOEW NO3HaBaTEeIbHON AeATe/IbHOCTH.

OO6yyaroLnIAca CMOXKET:

. aHa/IM3MpoBaTb  CYLLECTBYHOLME W MNJaHMpoBaTb  Oyaywime
06pasoBaTesibHble pe3ybTaThl;

. NOEHTU(MLMPOBATL COOCTBEHHbIE NPOG/IEMbI U OMpPeAensiTh rNaBHYHO
npobnemy;

. BblABUraTb BEPCUM PELLEHUS NPO6/ieMbl, (DOPMY/IMPOBATL TUMOTE3bI,
NpeABOCXMLLATb KOHEYHbI pe3y ibTar;

. CTaBUTb Leb AeATeNIbHOCTU Ha OCHOBe OrpefenéHHOM npobnemMbl U1
CYLLIECTBYHOLLMX BO3MOXHOCTEMN;
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. (hopmynupoBaTb  yuyebHble 3afauyM  Kak  Larm  AOCTUXKEHMS
MOCTaB/IEHHOW LN AEATENbHOCTU;
. 000CHOBbIBaTb LIE/NIEBblE OPUEHTMPbI U MPUOPUTETbI CCbINKAMKU Ha

LIEHHOCTM, YKa3blBas 1 000CHOBbLIBasA /IOrMYeCKyo NOCe0BaTe/lbHOCTb LLUAroB.

2. YMeHVe CcamMOCTOATe/IbHO MIaHMpoBaTh NYyTU AOCTWXKEHUA Lieneld, B TOM
yncne asibTePHaTMBHbIE, OCO3HAHHO BblOUpaTh Hanbosee 3PPEKTHBHbIE CMOCOObI
peLleHns y4ebHbIX 1 Mo3HaBaTe/IbHbIX 3ajad.

OO6yyatoLNIACH CMOXKET:

. onpefensaTb Heobxoanmoe(ble) AeicTBME(s) B COOTBETCTBUM C y4eOHOM
1 NO3HaBaTe/lbHON 3afa4amu U COCTaBNATb a/IFOPUTM ero(MX) BbINOSIHEHUS;

. 0060CHOBbIBATL W OCYLUECTBNATL BbIOGOP Hanbonee 3(HEKTUBHBIX
CMoco60B peLLeHNs y4ebHbIX 1 MOo3HaBaTe/lbHbIX 3a4ay;

. onpeaensite/HaXoAnTb, B TOM 4MUC/E U3 NPEAIOXEHHbIX BapyvaHTOB,
YC/I0BUS A1 BbINO/IHEHNSA Y4e6HOW 1 NO3HaBaTe/IbHOI 3adavy;
. BbICTPaMBaTb >KM3HEHHble [M/aHbl Ha KpaTKOCPO4HOe Oyayllee

(3aFIBﬂFITb Lenesble OPUEHTUPLI, CTaBUTb afleKBaTHbIE UM 3aayn W Mnpepnaratb
|EI,EI‘/JICTBI/IH, YKa3blBasA U 060CHOBbIBaS JIOTNYECKYHO nocneanoBaTenNbHOCTb LLIaI'OB);

. BblOMpPaTb M3 MPEeANOXEHHbIX BapMaHTOB M CaMOCTOSTENbHO MCKaTb
cpeAcTBa/pecypchl ANs peLleHns 3aaun/a0CTUXEHNS LieNN;
. COCTaBNsTb MMaH pelleHnss npo6nembl  (BbIMOSHEHUS MPOEKTA,

NPOBeAEHUS UCCNeA0BaHNS);

. onpeaensTb NOTEHUMa/IbHbIE 3aTPYAHEHWNA MPU PELLEHNN YYEOHOW 1
No3HaBaTe/IbHOM 33a4u U HaX0AMTb CPEACTBa ANS UX YCTPaHEeHWS;

. ONUCbIBaTb CBOM OMbIT, 0OHOPM/IAS €ro ANa nepefadv Apyrum fogam B
BUE TEXHOIOMMM PeLLEeHNA NPaKTUYeCKNX 3a4ay onpeLeiEHHOro Kiacea;

. NNaHMpoBaTb M KOPPEKTUPOBAaTb  CBOK  WHAMBUAYa/IbHYHO
06pa3oBaTe/ibHy0 TPaeKTopUIO.

3. YMeHMe COOTHOCUTb CBOW [AENCTBUS C NAaHUPYEMbIMU pe3ynbTaTamu,
OCYLLECTBNATb KOHTPO/Ib CBOEN AEATENIbHOCTY B MPOLLECCE AOCTMXKEHWNA pe3ynbTaTa,
OrnpefensTb Crnocobbl AeCTBMIA B paMKax MpeanoXeHHbIX YCI0BUIA U TpeboBaHUN,
KOPPEKTMPOBaTb CBOWN [JEMCTBUSA B COOTBETCTBMM C M3MEHSIIOLLIECSA CUTYaLMEN.

OO6yyatoLLNIACH CMOXKET:

. onpeaensaTb COBMECTHO C MeAaroroM W CBEPCTHUKAMU  KpuUTepum
NNaHMpyeMbIX pe3ynbTaToB U KPUTEPUM OLLEHKWN CBOEW YUYeBHOIN LeaTeNbHOCTHY;

. cucTematmsmposatb (B TOM 4ucCne BbIGUpaTb  NPUOPUTETHBIE)
KpUTEpUU NNaHNpyembIX Pe3ybTaToB U OLEHKWN CBOEN AeSTeNbHOCTY;

. OTOMpaTb WHCTPYMEHTbl A8 OLEHMBaHUS CBOEW [AeATeNlbHOCTY,
OCYLLECTB/ATb CAMOKOHTPO/Ib CBOEM AeATeNIbHOCTU B pamMKaxX MNpPeanoXeHHbIX
YC/IOBUI 1 TpeboBaHWiA;

. OLIEHMBATb CBOO [1eATENIbHOCTb, apryMEHTUPYS MPUYNHBI AOCTKEHMS
UMW OTCYTCTBUSA NNAHNPYEMOrO pe3y nbTara;
. HaXOAMTb AOCTAaTOYHble CPeACTBA [N BbIMOMHEHMS  Y4YEOHbIX

[EACTBUIA B M3MEHSIIOLLECS CUTyaUun W/vnu npu OTCYTCTBUM MMIAaHWUPYEMOFO
pe3ynbTara;
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. paboTas no CBOEMY nnaHy, BHOCWUTb KOPPEKTMBbI B TEKYLLYHO
[EeATeNbHOCTb Ha OCHOBE aHa/M3a W3MEHEHWA CcuTyaumm Ans  NosyyeHus
3annaHMpPoOBaHHbIX XapaKTepUCTUK NPoAyKTa/pe3ynbTara;

. yCTaHaB/MBaTb CBA3b MeXAy MOMyYeHHbIMU XapaKTepucThKamu
NPoAyKTa M XapakTepucTMkamu npouecca [AesATe/lbHOCTU WM MO 3aBepLUeHUn
[eATeNbHOCTU Npeasiaratb U3MEHeHVe XapakKTepUCTMK npolecca ANs NoyyYeHus
YNYULLIEHHbIX XapaKTePUCTMK NPOAYKTA;

. CBEpSATb CBOM AEWCTBUA C Le/Ibl0 U NPU HEOOXOANUMOCTI UCNPaB/SATh
OLLMOKM CamMOCTOATE/bHO.

4. YMeHVe OuUeHMBaTb MPaBU/IbHOCTb BbIMOMHEHUA Y4ebHOM 3adauu,
CO6CTBEHHbIE BO3MOXKHOCTU €& peLleHus.

OO6yyaroLnIACa CMOXKET:

. OnpefensaTb KpUTepUM MNPaBUIbHOCTU (KOPPEKTHOCTU) BbIMOSIHEHUA
yuebHOW 3a1aun;

. aHa/IM3MpoBaTb U 0OOCHOBbLIBATL MPUMEHEHME COOTBETCTBYHOLLENO
NHCTPYMEHTapusa ANs BbINOMHEHUA YYeOHOM 3a4auu;

. CBO6GOAHO M0/1b30BaTLCA BbIPAabOTAHHLIMM KPUTEPUAMW OLEHKU U
CaMOOLIEHKM, UCX0AA M3 LEeNu U UMEIOLIMXCS CPefCcTB, pasnnyas pesynbTar U
CNocoObI AENCTBWIA;

. OLEeHMBaTb MPOAYKT CBOEW [AeATeNbHOCTU MO0 3afaHHbIM - W/uam
CaMOCTOATE/IbHO  OMPeAeNiéHHbIM  KPUTEPUAM B COOTBETCTBUM C  LIENbHO
[eATeNbHOCTY;

. 060CHOBbIBATb JOCTUXKMMOCTb Lie/IN BbIGpaHHbIM CNOCOOOM Ha OCHOBE
OLLEHKM CBOMX BHYTPEHHUX PECYPCOB U AOCTYMHbIX BHELLHMX PECYPCOB;

. (bMKCcMpoBaTb M aHa/IM3MPOBaTb  [AMHAMWKY  COBCTBEHHbIX
06pasoBaTe/ibHbIX Pe3y/bTaToB.

5. BnageHvie ocHOBaMM CaMOKOHTPO/1, CAMOOLLEHKW, NMPUHATUA peLleHnid v
OCYLLIECTB/IEHNSI 0OCO3HAHHOI O BblGOpa B Y4EOHOI 1 NO3HaBaTe/IbHON AEATE/TbHOCTMU.

OO6yyaroLMIACA CMOXKET:

. Habnogatb WM aHaIM3MpoBaTb  COOCTBEHHYHD — Y4YeOHy0 U
MO3HaBaTe/IbHYIO AeATeNIbHOCTb 1 AeATeNIbHOCTb APYrnX 00y4aroLmxcs B npoLecce
B3aMMOMPOBEPKU;

. COOTHOCUTb peasibHble U NiaHupyemble pe3ynbTaTbl MHAVBULYaIbHOM
06pasoBaTe/ibHOW AeATeNIbHOCTU U [ieNaTb BbIBOAbI;

. NPUHUMaTL pelleHre B Y4YeOHOW CUTyauum U HECTU 3a Hero
OTBETCTBEHHOCTb;

. CaMOCTOATE/IbHO OMpefenaTb NPUUMHBLI CBOErO Ycrexa uam Heycnexa
N HAXOAWTb CMOCO6bLI BbIXOAA U3 CUTYaLMN HEYCrexa;

. PETPOCNEKTMBHO OMNPeAeNnsTb, Kakue AeinCcTBUS NO PeLleHnto y4ebHoum
3afja4yn unM napameTpbl 3TUX AENCTBUIA NPUBENN K MOMYYEHUIO VIMEHOLLErOCs
NpoayKTa y4ebHON AeaTeNbHOCTH;

. [AEMOHCTPUPOBATb MNPUEMBI perynaymm
NCUXOM3NONOTMUYECKUX/AMOLMOHANBbHBLIX COCTOSHUIA ANA JOCTMXKEHUS 3dhekTa
YCroKoeHuss  (YCTpPaHEeHUs  3MOLMOHA/IbHOM  HanpshKEHHOCTM),  apdekTa
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BOCCTaHOBNeHUS (0cnabneHUs NPOSIBNEHUIA YTOMIEHUS), athheKTa akTMBU3aLMM
(noBbILWEHMS NCUXOMU3NONOTNYECKON PEAKTUBHOCTHI).

[Mo3HaBaTeNbHbIe YY1

OO6yuyaroLmmnca noayYnuT BO3MOXKHOCTb AN POPMUPOBAHUS CreAyHoLmX
nosHaeaTeNbHbIX YY .

1. YMeHve onpeaenstb MOHATUA, co3daBaTb 0000LLEHUS, YCTaHaBNMBaTb
aHasniornu, KnaccumuumpoBatb, CaMOCTOSATE/IbHO BbIONPATb OCHOBAHWNA U KPUTEPUM
ANA Knaccuukaumm, ycTaHaBIMBaTb MPUUYMHHO-CNEACTBEHHbIE CBA3W, CTPOUTH
NOTNYECKOe pacCykfeHne, ymo3akntoyeHne (MHOYKTUBHOE, [eAYKTUBHOE, MO
aHasniornn) u fenatb BblBOAbI.

OO6yyaroLINIACA CMOXKET:

. nogoupatb C/10Ba, COMOAUYNHEHHbIe KNH0YeBOMY Cnosy,
onpegenstoLme ero NpM3HakM U CBOMCTBA;

. BbICTPaMBaTh IOMMYECKYH LIenoykKy, COCTOALLYHO 13 KNKYEBOro C/ioBa
N CONOAYMHEHHBIX eMy C/I0B;

. BbIAeNIATb OOWMIA NPU3HaK ABYX WM HECKONbKUX MPeAMETOB WU
ABNEHNI N 0OBACHATL UX CXOACTBO;

. 00beAVHATL MpPeaMeTbl M ABIEHUA B TPYNMbl MO ONpeAenéHHbIM
npu3HaKam, CpaBHMBATb, KNaccupumLmMpoBaTth U 0606LaTh PaKTbl U ABNEHUS;

. BbIAENATb AB/IEHNE U3 06LLEro psaga Apyrux aBfeHui;

. onpefensTb 06CTOATENLCTBA, KOTOpble npeALecTBOBa/ N

BO3HMKHOBEHWIO CBSA3M MEXAYy SBNEHUAMU, U3 3TUX OOCTOSITENLCTB BbIAENATH
onpefensitollme, CrnocobHble OblTb MPUYMHOW AAHHOTO SIBNEHWS, BbISBMATb
NPUYMHBI U CNEACTBUS ABNEHWIA;

. CTPOUTb PacCy>XAeHVe OT OOLIMX 3aKOHOMEPHOCTel K YaCTHbIM
SIBNEHNSIM N OT YaCTHbIX SBNEHMIA K 06LLMM 3aKOHOMEPHOCTSAM;
. CTPOMTb paccy>[leHNe Ha OCHOBE CPaBHEHMS NMPEeAMETOB U SBMEHUIA,

BblAeNAs Npy 3TOM 06LLMe NPU3HAKK;

. n3naratb Mosly4eHHYH MH(OpPMaLMIO, MHTEPNPETMPYS eé B KOHTEKCTE
peLlaeMon 3agauu;

. CaMOCTOATE/IbHO YKasblBaTb Ha MH(OPMaLMIo, HY>KAAtOLLYHOCA B
NpoBepKe, npegnaratb W MPUMEHATb  CMOCO6 MPOBEPKU  [LOCTOBEPHOCTM
NH(opMaLnn;

. Bep6af|l/|3OBaTb IMOUMOHa/IbHOE Bre4vyaTt/IeHNe, OKa3aHHOE Ha HEro
NCTOYHUNKOM,
. 00BSACHATL SIBMEHUS, npoueccobl, CBA3N N OTHOLWUEHUSA, BbIAB/IAEMbIE B

X0fie Mo3HaBaTeNlbHOM W WCCNeAoBaTeNIbCKON  fesiTenbHOCTM  (MPUBOAUTD
06bsACHEHME C N3MEHEHMEM (DOPMbI NPeACTaBNEHNS; 0OBACHATL, AeTaN3NPYS UK
0606LLas; 00BACHATb C 3aaHHOM TOUKW 3PEHUS);

. BbISIBNISITb U Has3blBaTb MPUYUHBLI COOBLITUSA, SBNEHWS, B TOM u4KC/e
BO3MOXXHble/Hanb0/iee BEPOATHbIE MPUYMHbI, BO3MOXHbIE MOCNEACTBUA 3a4aHHOM
MPUYMHbI, CAMOCTOSATENIbHO OCYLLECTBASAS MPUUNHHO-CNEACTBEHHbIN aHaNIN3;
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. Aenatb BbIBOA Ha OCHOBE KPUTMYECKOrO aHanm3a pasHbIX TOYeK
3peHunsi, NOATBEPXKAATb BbIBOA COOCTBEHHOW apryMeHTaUuel UM camocToATENbHO
NONYYeHHbIMW AaHHbLIMU.
2. YMeHue co3aaBaTb, MPUMEHSATb 1 NPeobpas3oBbiBaTh 3HAKWM M CUMBOSbI,
MOAENN 1 CXEMbI AN PeLEHNs YHeOHbIX 1 NO3HaBaTEe bHbIX 3aay.
OO6YYaroLLININCA CMOXKET:

. 0603Ha4aTb CUMBOJ/IOM M 3HAKOM NPEeAMET U/UNKn ABNEHNE,;

. onpefensTb NOrNYECKMe CBA3N MeXAY npeameTamy U/Mnmn SBReHnamMu,
0603Ha4aTb JaHHbIE NOrMYECKNEe CBA3N C MOMOLLbIO 3HAKOB B CXEME;

. co3faBaTb abCTPaKTHbIA WX peasbHbIA 06pa3 npeameTa wu/vnm
ABNEHMS;

. CTPOUTb MOJENb/CXEMY Ha OCHOBE YCMOBUI 3afavm U/nnm cnocoba eé
peLueHuns;

. co3faBaTb BepbasibHble, BELLECTBEHHbIE Y MHDOPMALMOHHbIE MOAENN C
BblJeNIeHNEM CYLLIECTBEHHbIX XapaKTepUCTUK 00beKTa ANs OnpefeneHns cnocoba
peLleHmns 3afa4mn B COOTBETCTBUM C CUTYaLMEN;

. npeobpa3oBbiBaTb MOAENN C LEeNIbI0 BbIABMEHMA O00LMX 3aKOHOB,
onpefensaowmnx AaHHY0 NpeAMeTHYH 061acTb;

. NMepeBoAMTb C/IOXHYHK MO COCTaBy (MHOroacrnekTHYH) MH{OpMaLMIO
N3 rpauyeckoro mnM Mopmasn3oBaHHOro (CMMBOJSILHOIO) NpPeACTaB/IEHUA B
TEKCTOBOE M HA0bOopOT;

. CTPOUTb  CXeMy,  alroput™M  [OeWCTBUA,  WUCMNPaBNSATb WK
BOCCTaHaB/IMBaTb HEWM3BECTHbIN paHee aNropuTM Ha OCHOBE MMEHOLLIErOCs 3HaHUA
06 06beKTe, K KOTOPOMY MPUMEHSETCA a/IrOPUTM;

. CTPOUTb [0Ka3aTeNIbCTBO: NPAMOE, KOCBEHHOE, OT NPOTUBHOIO;

. aHa/IM3MpoBaTh/petieKCnpoBaTb OMbIT paspaboTKu U peannsaumm
y4ebHOro npoekTa, UccnefoBaHns (TEOPETUYECKOro, IMMMPUYECKOro) Ha OCHOBe
NpeasIoXKeHHON MPo6MeMHON CUTyauuMW, MOCTaBMEHHON LEenn wu/unu 3agaHHbIX
KpUTEepMeEB OLeHKM NpofyKTa/pesynbTara.

3. CMbICNOBOE YTEHWe,

OO6yyaroLINIACA CMOXKET:

. Haxo4WTb B TeKCTe Tpebyemyk MHMopmaumo (B COOTBETCTBUU C
LleNsIMU CBOE [eATe/IbHOCTN);
. OPVEHTUPOBATLCA B COAEPXKAHWM TEKCTA, MOHUMATb Lie/IOCTHbIA CMbIC/T

TEKCTa, CTPYKTYpPUpPOBaTb TEKCT;

. yCTaHaB/MBaTb B3aMIMOCBA3b OMUCAHHBIX B TEKCTe COObITUIA, ABIEHWA,
MPOLLECCOB;

. PE3OMUPOBATh I1aBHYHO MAEK TEKCTa,;

. KPUTUYECKM OLeHMBaTL CoflepXKaHue 1 (hopmy TeKCTa.

4. @opMupoBaHWE W Pas3BUTME 3KOJIOTMYECKOrO MbILLIEHUS, YMEHUe
MPUMEHSATb €ro B Mo3HaBaTe/lbHOW, KOMMYHUKATUBHOM, COLMAIbHOW MPaKTUKe U
NPOMecCMOoHaIbHON OpyeHTaLMMN.

OO6yyaroLnIAca CMOXKET:
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. OnpeaensiTb CBOE OTHOLLIEHWE K NPUPOAHON cpeje;
. aHaNM3MPoBaTb  BAMSIHME 3KOMOTMYECKMX (haKTOPOB Ha  cpeay
00MTaHNS XKUBbIX OPraHN3MOB;

. MPOBOANTL MPUYMHHBIA U BEPOATHOCTHLIA aHa/In3 3KOJIOTUYECKMX
CUTYyauuii;

. MPOrHO3MpPoBaTb M3MEHEHUS CUTYaL N NPU CMeHe AeNCTBUSA O4HOrO0
(hakTopa Ha AenCcTBMe Apyroro gakTopa;

. pacrnpocTpaHATb  3KONMOrMYecKMe 3HaHWA M yyacTBOBaTb B

NPaKTUYeCKMX feniax no 3awuTe OKpyxXatoLen cpeabl;

. Bblpa>KaTb CBOE OTHOLLUEHWE K MPUpofe Yepe3 PUCYHKWU, COUMHEHUS,
MOAENN, MPOEKTHbIE paboTbl.

5. Pa3BuTre MOT1BaLMM K OB/TAAEHMIO KY/IbTYPOI1 aKTUBHOTO 1CMO/Ib30BaHUA
cfioBapen 1 gpyrux noucKoBbIX cucteM. O6y4vatoLLMIACH CMOXKET:

. onpenensdaTb HEO6XO,£I,I/IMbIe K/NKHYeEBbIE NMONUCKOBbLIE C/10Ba 1 3alMpocChbl,

. OCYyLLECTBNATb B33.VIMO,D,€I7’ICTBVIE C 3NEKTPOHHbIMN  TONUCKOBbIMU
CcncrtemMamun, cnoBapsamMmun,

. (bOpMI/IpOBaTb MHO>XECTBEHHYIO BbI60pKy N3 NMOUCKOBbIX NCTOYHNKOB

[N151 06BEKTMBU3ALNN Pe3yNIbTaTOB NMOUCKA;
. COOTHOCUTb  MONyYeHHble  pe3ynbTaTbl  MOMUCKA CO  CBOEW
NeSITENbHOCTbHO.

KomMMyHMKaTuVBHble YY[]

1. ¥YMeHve opraHu3oBbiBaTb Y4eOHOe COTPYAHMYECTBO WM COBMECTHYHO
AeATeIbHOCTb C YUMTeNIeM N CBEPCTHUKAMU; paboTaTb NHAMBUAYaNbHO W B TPYIe:
Haxo4uTb 06Llee pelleHne N pa3pellaTb KOHMIMKTbI HA OCHOBE COr/lacoBaHUA
no3vumMi 1 y4yéta UHTepPecoB; (hOPMY/IMPOBaTb, aprymeHTUpoBaTb M OTCTamMBaTb
CBOE MHeHMWe.

O6yyvaroLMIACA CMOXET:

. onpeaensiTb BO3MOXHbIE POIN B COBMECTHON AeSTENbHOCTY;
. UrpaTh ONpeAenEHHYH0 Posib B COBMECTHOI AeSTENbHOCTY,
. NPUHMMaTb MO3ULMI0 COGece|HMKA, MOHUMAs MO3ULMUIO  APYroro,

pasimyatb B €ro peyn: MHeHue (TOYKY 3peHns), [oKas3aTeNbCTBO (aprymeHTbl),
(haKTbl; rMNoTesbl, aKCMOMbI, TEOPUMK;

. onpefenaTb CBOM [eNCTBUA W [OENCTBMA NapTHEpPa, KOTopble
CMoco6CTBOBA/IN UM NPENATCTBOBA/IN MPOAYKTUBHON KOMMYHMKALNU;

. CTPOMTb MO3UTMBHbIE OTHOLLEHMS B MpoOLEecce Y4yebHOW U
Mo3HaBaTeNbHON AeATeNbHOCTH;
. KOPPEKTHO 1 apryMeHTMPOBAHHO OTCTaMBaTb CBOK TOUKY 3peHWs, B

AMCKYCCUN YMeTb BbIABUraTb KOHTPaprymeHTbl, nepepasnpoBaTb CBOK MbIC/b
(BnageHve MexaHM3MOM 3KBUBAIEHTHbIX 3aMeH);

. KPUTUYECKM OTHOCUTBLCS K COOCTBEHHOMY MHEHWUIO, C JOCTOMHCTBOM
Nnpu3HaBaTb OLUMOBOYHOCTL CBOEro MHeHus (eC/IM OHO TaKOBO) U KOPPEKTMPOBATb
ero;

. npeanaratb albTepHATMBHOE PeLLeHNe B KOH(IMKTHOW CUTyaunu;
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. BbIAENATb O6LLYH TOUKY 3PEHUS B JUCKYCCUN;

. [0roBapmeaTtbCAd O MpaBuiax W BoOMpocax AN 06CYyXAeHus B
COOTBETCTBUW C NMOCTaB/IEHHOW Mepe/ rpynnon 3agayein;

. OpraHn3oBbIBaTL Y4eOHOe B3aMMOZENCTBME B rpynne (onpeaensthb
o6LUMe Lenun, pacrnpefensaTb Pou, LOroBapuBaTbCa ApYyr ¢ APYroM U T. A.);

. YCTpaHATb B paMKax [Juasnora paspbiBbl B KOMMYHMKaUMK,
00YyC/I0B/IEHHbIE HErNMoHMMaHWeM/HENPUATMEM CO CTOPOHbI cobecefHMKa 3ajaqu,
(hopMbI UK COAepXKaHUA guanora.

2. YMeHne 0CO3HaHHO MCMoMb30BaTh PeyeBble CPeAcTBa B COOTBETCTBUM C
3afja4yeil KOMMYHUKaUUN A7151 BbIPaXXeHWUA CBOMX YyBCTB, MbIC/E U NOTPe6HOCTEN
ANA MNaHWPOBaHMS U Perynaumy CBOeN [eATeNIbHOCTW; BNafleHWe YCTHOW U
MUCbMEHHOI peybto, MOHOOMMYECKOW KOHTEKCTHOM Peybto.

OO6yyaroLnIAca CMOXKET:

. onpefensaTb 3aga4y KOMMYHUKaLUN U B COOTBETCTBUN C Hell 0TOUpaTh
peyeBble CPeACTBa;

. OTOMpaTb M MCMONb30BaTb peyeBble CpeAcTBa B Mpouecce
KOMMYHMWKaLMK C ApYTMMU KOAbMU (AWanor B nape, B Masiol rpynne u 1. 4.);
. NPeAcTaBNATb B YCTHOW UM NMUCbMEHHOW (hopMe pa3BEPHYTLIN MniaH

COOGCTBEHHOW AEeATENIbHOCTU;

. cobnogatb HOpPMbl MY6/IMYHON peyn, pernameHT B MOHO/Ore U
ANCKYCCUW B COOTBETCTBMM C KOMMYHMKATUBHOMN 3afayei;

. BbICKa3blBaTb M 0O0CHOBbLIBATb MHEHME (CY>KAEHWE) M 3anpaluvBaTtb
MHeHMe NapTHépa B paMKax Auanora;

. NPUHUMaTbL peLleHVe B XOAe Auanora W CornacoBbiBaTb €ro C
cobece|HNKOM;
. co3/aBaTb MUCbMEHHbIE KMULINPOBAHHbIE U OPUTMHA/IbHbIE TEKCTbI C

MCMO/Ib30BaHNEM HEOOXOAMMbIX PEYEBbIX CPEACTB;

. 1Cnosb3oBaTh BepbasibHble CpeAcTBa (CpPeAcTBa /IOrMYEecKon CBA3N)
AN BblleNIeHNS CMbIC/I0BbIX 6/10KOB CBOEr0 BbICTYMN/IEHUS;

. 1CMo/Mb30BaTh HeBepbasibHble CPeACTBa WM HarnagHble Matepuasbl,
MOAroTOB/IEHHbIE/ 0TOBPaHHbIE NOJ, PYKOBOACTBOM YUUTENS;

. [enatb OLEHOYHbIA BbIBOA4 O AOCTUMXKEHUWM LENn KOMMYHMKauuu
HErnoCpeACTBEHHO  MOC/Me  3aBeplUeHMss  KOMMYHMKATMBHOIO  KOHTakta MU
060CHOBbIBATL €TO.

3. ®opmMMpoBaHNe 1 pa3BUTE KOMMETEHTHOCTU B 06/1aCTU UCNO/b30BaHNSA
NH(OPMaLMOHHO-KOMMYHUKALNOHHbLIX TexHonorui (ganee — VIKT).

OO6yyaroLnIAca CMOXKET:

. LieNeHanpaBfieHHO UCKaTb W UCMOMb30BaTb  UH(OPMaLMOHHBIe
pecypcbl, HeobXoauMble [A/1A peLleHUs Y4yebHbIX W MpaKTUYeCKMX 3afad, C
nomotubto cpeacts VKT,

. BbIGMpaTb, CTPOUTL M UCMO/b30BaTh afleKBATHYO UH(OPMALNOHHYIO
MoZeNb AN Nepefayn CBOMX MbICNell CpeACcTBaMU eCTECTBEHHbIX U (POPMasIbHbIX
A3bIKOB B COOTBETCTBMM C YCMOBUAMU KOMMYHUKaLNN;
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. BblAENATb MHOPMALMOHHBIN acmnekT 3a4ayun, onepupoBaTh AaHHbIMM,
MCMNONb30BaTh MOAENb PELLIEHMNS 3a4auK;
. NCMONb30BaTb  KOMMbIOTEPHbIE  TEXHOMOrMM  (BK/IKOYas  BbIOGOP

afleKBaTHbIX 3afa4ye WHCTPYMEHTA/IbHbIX MPOrpamMMHO-annapaTHbiX CPeAcTs U
CEepBMCOB) A1 PeLleHnss UHPOPMAaLMOHHBIX U KOMMYHUKAUMOHHBIX Y4YeOHbIX
3afa4y, B TOM 4mC/ie: BblYMC/IEHME, HanuCaHWe MUCEM, COUYMHEHWI, [OKNafoB.,
pedepartos, co34aHne npeseHTauun 1 ap.;

. MCNONb30BaTh MH(OPMALMIO C YHETOM 3TUUECKMX M NPABOBbIX HOPM;

. cOo3JaBaTb MH(OPMaLMOHHbIE PecypCbl Pa3HOro Tuna n Anas pasHbIX
ayauTopui, cobnogatb MHMOPMAaLMOHHYO TUTMEHY M NpaBuia MHHOPMaLMOHHOM
6e30nacHOCTU.

MpeameTHble pe3ynbTaThl

O6yyaroLMincd noayymT BO3MOXHOCTb A1 (HOPMMPOBaHUA CNeAyHOLLMX
NpPeaMETHBIX pe3yNbTaToB:

. 3HaHWS 0 NPUPOAE BXKHENLUMX PU3NYECKNX SBNEHNIA OKPYXKAIOLLLETO
MMpa W MOHMMaHWE CMbICNa (PU3NYECKMX 3aKOHOB, PaCKPbIBAOWMX CBSI3b
N3YYEHHbIX SABNEHWNA;

. YMEHUA M0Mb30BaTbCA METOAAMM Hay4HOro MCCNefoBaHUS SBNEHNI
npupoabl, NPOBOAUTL HabMOAEHWSA, NMAHUPOBATb M BbIMOMHATL 3KCMEPUMEHTDI,
0bpabaTbiBaTb pe3ynbTaTbl M3MEPEHWUIA, NPeACTaBNATbL Pe3ynbTaTbl U3MEPEHUI C
NMoMOLLbl0 Tabnuy, rpamkoB U (hopmysn, OBHapyXMBaTb 3aBUCUMOCTU MeXAY
(hU3NYECKUMM  BENNUYMHAMU, OOBACHATL MONYYEHHble pe3ynbTaTbl W fenatb
BbIBOAbI, OLeHMBATb rPaHuULLbl NOrPeLLHOCTEN pPe3ynbTaToB U3MEPEHNIA;

. YMEHUS NPUMEHATb TEOPETUYECKME 3HAHUA NO (U3MKE Ha NPaKTUKe,
peluatb r3nyecKmne 3afaqm Ha NpUMeHeHVe NoyYeHHbIX 3HaHWIA;

. YMEHUA U HaBbIKW NMPUMEHSATb MOMYYEHHbIE 3HAHUA 415 06BACHEHNS
NPUHLUMMNOB  AENCTBUA  BOKHEMLIMX  TEXHWYECKUX  YCTPOWNCTB,  peLLeHns
NMPaKkTUYeCKMX 3agay MOBCEeLHEBHOM >XU3HM, obecrneyeHWs 6e30MnacHOCTU CBOEM
YXM3HW, paLyoHaIbHOI0 NPMPOAONO0/b30BaHMS 1 OXPaHbl OKPYXKatoLLEN cpefbl;

. (hopmMmpoBaHune yoexxaeHns B 3aKOHOMEPHO CBA3W 1 MO3HABAEMOCTY
SIBNEHWI NpUpoabl, B OOGBLEKTUBHOCTA Hay4YHOr0 3HaHWSA, B BbICOKOW LEHHOCTU
HayKW1 B pasBUTUKN MaTepuasibHON 1 AyXOBHOW Ky/bTYpbl NOAEN;

. pa3BUTME TEOPETUYECKOrO0 MbILWIEHMA HA OCHOBE (OPMUPOBAHWS
YMeHWI yCTaHaBMBaTh (hakTbl, pa3nnmyaTb NPUUMHLI U CNEACTBUSA, CTPOUTL MOAENN
M BbIABUraTb rWNOTe3bl, OTbICKMBAaTL W (POPMYIMPOBaTb [JOKa3aTe/bCTBa
BbIABVHYTbIX rMNOTE3, BbIBOAUTb M3 3KCNEPUMEHTa/IbHbLIX (DAKTOB U TEOPETUYECKMX
mogenen (M3NYecKme 3aKoHbl;

. KOMMYHUKaTWUBHbIE YMEHWS: [OKNadblBaTb O pe3yfbTaTax CBOEro
nccnefoBaHns, y4acTBOBaTb B AUCKYCCUM, KPaTKO U TOYHO OTBeYaTb Ha BONPOCHI,
MCNOMb30BaThb CNPABOYHYIO MTEPATYPY U APYrvue UCTOYHWUKM MH(oPMaLUK,

O6WMUMM  NpeaMeTHbIMK  pe3ynbTaTaMu  00y4YeHUs MO JaHHOMY Kypcy
SABNAKOTCS:
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YMeHMe M0/b30BaThbCA METO4aMV Hay4YHOrO WCC/ef0BaHUS SABIEHWIA
NpUpoAbl: NMPOBOAUTL HAGNIOAEHUS, MNAHUPOBaTb U BbIMOHATL 3KCMEPUMEHTDI,
obpabaTtbiBaTbh pe3y/nbTaTbl M3MEPEHWI, MPeLACTaBNATb pe3yNbTaTbl U3MEPEHNIA C
nomMowpto Tabnuu, rpamkoB v opmys, 0OHapY>KMBaTb 3aBUCUMOCTU MeXAay
(hM3MYECKNMU BENNYMHAMMW, OOBACHATL pe3y/bTaTbl U AefiaTb BbIBOAbI, OLEeHNBaThb
rpaHnubl NOrPeLIHOCTEN Pe3y/bTaTOB M3MEPEHWIA;
pasBUTME TEOPeTMYECKOro MbIL/IEHMSS HAa OCHOBE (DOPMUPOBAHUSA
YMEHWIA yCTaHaBNMBaTb (haKTbl, pa3inyaTb NPUUMHBI U CNEeLCTBUSA, UCMNONb30BaTh
(hm3myeckne Mofenv, BblABUraTb TUMOTE3bl, OTbICKMBATL WM (DOPMYIMPOBATH
[0Ka3aTe/ibCTBa BbIABUHYTBIX MMMNOTE3.
2. Cofep>kaHue yyebHoro npegmeta (136 yacoB)
Ba3oBbIil ypoBeHb
10 knacc (68 u.)

du3nKa N eCTeCTBEHHO-HAYYHbIN MeTO/, NO3HaHWSA NMPUpPoAbI -14.

dusnka — QyHAaMeHTabHas Hayka O npupofe. MeTtodbl Hay4yHOro
nccnefoBaHnsa (U3NYeCKUX ABNeHUA. MofenvposaHue (U3NYECKNX ABMEHUIA U
npoueccoB. PU3NYECKNIA 3aKOH — rPaHuLbl MPUMEHNUMOCTU. PU3NYECKNE TEOPUM U
MPUHLMN COOTBETCTBUA. PO/Ib 1 MeCTO (hM3NKN B (POPMMPOBAHNUM COBPEMEHHOM
Hay4YHOW KapTWUHbI MMpa, B MPaKTUYECKOW [esTeNlbHOCTU Ntofen. dusnka u
KynbTypa.

MexaHukKa -32+2 u.

[paHnLbl  MPUMEHMMOCTM  KNacCUMYeckonW  MeXaHWkW.  BaxkHeiwwme
KWUHEMATUYECKME XapaKTepUCTUKN — MepeMeELLEHNE, CKOPOCTb, YCKOPEeHWue.
OCHOBHbIE MOAENN TeN U ABUKEHWIA.

B3anmogencteme Ten. 3akoHbl BcemupHOro TtaroTteHus, [yka, Cyxoro
TpeHus. MIHepumanbHaa cucTeMa otcyeta. 3aKOHbl MeXaHUKN HbHOTOHa.

IMNynbC MaTepuasibHOM TOYKM U CUCTEMbl. VI3MeHeHMe n CoXpaHeHue
nMmnynbca. Vcnonb3oBaHWe 3aKOHOB MeXaHWKM 18 OOBbACHEHWUS  [BU>KEHUS
HeGeCHbIX Ten W And pasBuTUA KOCMUYECKMX WccnefoBaHuii. MexaHu4yeckas
3HEPrnA CUCTEMbI TeN. 3aKOH COXPaHeHUs MexaHU4eCcKom aHeprun. PaboTta cunbl.

PaBHOBecle MaTepnasbHOM TOYKM Y TBEPLOro Tena. YCloBus paBHOBECUS.
MOMEHT cunbl. PaBHOBECUE XKMAKOCTW 1 rasa. [JABn>KeHue XKUAKOCTEN 1 ra3os.

JNabopatopHble paboTbl

1. 3mepeHme yckopeHns.

2. 3mepeHme cun B MEXaHMKe.

MonekynspHasa gusnka n TepmogmHammka-19+2 y.

MonekynapHo-kuHeTuyeckaa Teopuss (MKT) cTpoeHusa BellectBa U ee
aKCNepuUMeHTa/IbHble  [oKa3aTe/ibcTBa. AOCOMOTHaA Temnepatypa Kak Mepa
CpeAHen KMHETUYECKOW 3Heprv TeMnI0BOro ABMKEHUS YacTuL, BellectTsa. Mogenb
npeanbHoro rasa. [laBneHwe rasa. YpaBHeHWe COCTOSHMA WAeabHOro rasa.
YpaBHeHne MeHaeneeBa—KnanenpoHa.

ArperartHble COCTOAHMSA BeLecTBa. Mogerb CTPOEHNS XKUAKOCTEN,
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BHyTpeHHss sHeprus. Pabota v Tensonepefaya Kak Criocodbl M3MeHeHUs
BHYTPEHHE aHepruu. MepBblil 3aKOH TepMoAUHaMUKK. HeobpaTMOoCTb TeNoBbIX
npoueccos. MNpuHUMMbI AeACTBUA TEMNO0BbIX MaLLVH.

JTabopatopHble paboTbl

3. liccnefoBaHMe M30MPOLLECCOB.

AneKTpoanHammka-10 u.

AnekTpuyeckoe none. 3akoH KynoHa. Hanps)XeHHOCTb W MNOTeHUManN
aneKTpoctatnyeckoro nonsd. lpoBOAHMKW, MNOAYMNPOBOAHUKM W LUINEKTPUKMK.
KoHpeHcaTop.

NMoBTOpEHME — 2 Y.

[BKeHne ¢ NoCToAHHbLIM yCcKopeHneM. Cnnbl B npupoae. NpomexyToyHas
aTTecTaums.

11 knacc (68 4.)

ONeKTpoANHaMnKa-22+2 4.

[MOCTOSAAHHBIN 3N1EKTPUYECKNIA TOK. DNeKTPoABMXKYLLas cuna. 3akoH Oma ans
MOMIHON  uUenn.  JONEeKTPUYECKUMA TOK B MPOBOAHMKAX,  3MEKTPONMTAX,
NnonynpoBOAHNKAX, rasax U Bakyyme. CBepXnpoBOAUMOCTb.

NHAYKUMA MarHUTHOrO nons. [encTene MarHMTHOrO Mossd Ha NPOBOAHUK C
TOKOM W ABWXKYLLYHOCA 3apsXXeHHY dacTuly. Cuna Amnepa v cuna JlopeHua.
MarHuTHble CBOICTBA BELLECTBA.

3aKOH  3/IEKTPOMarHUTHOW  WHAYKUMW.  ONeKTPOMarHWTHoe  Morsie.
[MepemMeHHbIA  TOK. $ABMeHME  CaMOMHAYKUMW. VIHAYKTMBHOCTb.  OHeprus
3NeKTPOMarHMTHOro nons.

JNabopatopHble paboTbl

1. N3mepeHne 30C WCTOYHMKA TOKa MW3MEPEHME U BHYTPEHHErO
COMPOTMB/IEHUS UCTOUYHMKA TOKa.

2. ccnepoBaHve ABIEHNS 3/1EKTPOMArHUTHON MHAYKUNN.

MexaHnKa-4 u.

MexaHun4yeckre konebaHus. MNMpespatleHns a3Heprum Npu KosebaHmsx.

DNeKTpoaAnHaMmKa-7 u.

AneKTpoMarHuTHble KonebaHus. KonebaTenbHblil KOHTYP.

MexaHuKa-3 u.

MexaHnYecKme BOHbI. QHeprus BOHbI.

ONeKTpoAnHaMmKa-7+3 u.

ANEeKTPOMarHUTHble BOJHbI. [lMana3oHbl 3M1EKTPOMarHUTHbBIX U3/TyYeHUId U
NX NPaKTUYECKOE NMPUMEHEHME.

CeomeTpuyeckas onTuka. BonHoBble CBONCTBA CBETA.

JNabopartopHble paboTbl

3. OnpepgeneHne nokasartensd NPeioMIEHUA Cpesbl.

4, OnpepeneHve ANHbI CBETOBOW BOJIHbI.

d. HabnogeHne  BOMHOBbIX — CBOWCTB  CBeTa:  MHTepepeHumn,
Anchpakuun, nonapusalmm.
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OCHOBBbI CreunasibHOM TeOPUM OTHOCUTENTIBHOCTU -24.

IHBapnMaHTHOCTL  MOZYyNA CKOPOCTW CBeTa B Bakyyme. [lpuHUMN
OTHOCUTENIbHOCTM JiHLWTenHa. CBA3b Maccbl U 3Heprum CBOGOAHOWM YacTuupbl.
DHeprusa nokos.

KBaHTOBasA pmsmka. Pusmka atoma 1 atomHoro sapa-10 u.

'MnoTesa M. MNnaHKa. P OTO3NEKTPMYUECKUIA ahheKT. @OTOH.
KopnyckynsapHo-BonHoBo  ayanu3m.  COOTHOLIEHVWE — HEeonpeaeneHHOCTeN
["eli3eHbepra.

MnaHeTapHas mogenb atoma. O6bACHEHVE NMHENYATOro CrekTpa BOAopo4a
Ha OCHOBe KBaHTOBLIX NOCTYNaToB bopa.

CocTaB 1 CTPOEeHME aTOMHOIo Aapa. SHEePrua CBA3v aTOMHbIX agep. Buabl
PaAM0aKTUBHbIX NPEeBPaLLEHNA aTOMHbIX SAEP.

3aKOH paAnoakTMBHOIO pacnaga. HAgepHble peakuun. LlenHaa peakuus
LeneHva aaep.

AnemeHTapHble YacTuupbl. PyHAaMEHTa/IbHbIE B3aUMOAENCTBUS.

CTpoeHune BeceneHHom-4 y,

CoBpeMeHHbIe MPeAcTaBneHns 0 NpoucxoxXaeHnn n ssonoumn ConHua u
3Be3q. Knaccugmkaumsa 3sess. 3se3abl U UICTOYHUKM UX SHEPTUN.

["anakTuka. lNpeactaBneHne o CTPOEHUN 1 3BO/KOLMM BceneHHOM.

[NoBTOpEHME -4 Y.

MarHutHoe none. ONEKTPOMarHUTHadA WHAYKUUA. 3NeKTPOMarHUTHbIe
KonebaHna. SneKTpomMarH1THas BOJHa.

NpomeXyTouHaa atTecTaums .

3. TemaTun4eckoe njaHMpoBaHue

Neo CopeprkaHue Kon-Bo 4acos

n

/

n
10 knacc

1) ®U3MKa U ecTeCTBEHHO HayYHbI MeToA, NOo3HaHUA 1lu.
npupoAbl.

2) MexaHuKa 32+2u.

1. NabopatopHaa pabota Ne 1  «M3mepeHue
YCKOpPEHUa»

2. NabopatopHana pabota No2 «U3mepeHune cun B
MeXaHMKe»

3) MonekynapHasa ¢usmuka. TepmoguHammKa. 19+2y.

1. NabopaTtopHaa paboTa Ne 3«WccneposaHue
nsonpoueccos» (2 y.)

4) dNeKTpogUHaMMKA 10 u.

5) MNoBTopeHue 2u4.
MpomeKyTo4yHas aTTecTauua. HakonuTtenbHasn
cuctema.
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Bcezo 3a 200 68 u.
11 knacc
1) dNeKTpogUHaMUKa. 2242y,
1. NabopatopHaa pabota Ne 1  «M3mepeHune 3SAC
MCTOYHMKA TOKa W BHYTPEHHEro COnpoOTUB/EHMA
MCTOYHMKA TOKa»
2 NabopatopHaa  pabota N2  «MccneposaHue
3N1EeKTPOMArHUTHOM UHAYKLUNN Y.
2) MexaHuKa 4y,
3) dneKTpoAUHAMMUKA 7 u.
4) MexaHuKa 3u.
5) dneKkTpoauHaMMUKa 7+3 u.
1 NlabopatopHana pabota «OnpeaeneHve nokasatena
npenomaeHua cpeabl».
2 NlabopatopHaa pabota «OnpeaeneHne AAUHbI
CBETOBOM BOJIHbI».
4 NabopatopHaa pabota «HabniogeHMe BOJIHOBbIX
CBOWCTB cBeTa: WHTepdepeHuma, Andpakuma,
nonapusayma».
6) OCHOBbI CnewuanbHOU TeOPUN OTHOCUTE/IbHOCTU 2u.
7) KBaHTOBaA ¢u3smnka. ®usmMka atoma M aTOMHOro 10 .
aapa.
8) CrpoeHue BceneHHOMW. 4y,
9) MosTopeHue. 4y,
MpomerKyToyHas atrectaums. HakonutenbHas
cuctema.
Bcero 3aropg, 68 u.
Bcero Ha yuebHbIW npeamert 136 u.




