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IHosicHuTEIbLHAA 32N CKA
IlenTpbl 0Opa3oBaHMsI €CTECTBEHHO-HAy4yHOH HampaBieHHOcTH «Touka pocTa»
CO3JaHbl C LENbI0 Pa3BUTHS y OOYy4alOUIMXCS E€CTECTBEHHO-HAYYHOH,
MaTeMaTHUYeCcKOil, THPOPMAIIMOHHON IpaMOTHOCTH, (POPMUPOBAHUS KPUTUUYECKOTO
Y KPEaTUBHOT'O MBILIUIEHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HAIPaBJIEHHOCTH, a TAKXKE€ I IPAKTUYECKON OTpabOTKM yuyeOHOro Marepuania o
y4eOHbIM npenMeraMm «Pusnkay, « Xumus», «buosorus».

eab u 3a1a4n
. Peanuzanus ocHOBHBIX 0011€00pa30BaTENbHBIX MPOTPaMM MO YYEOHBIM
peIMeTaM €CTeCTBEHHO-HAyYHOW HANpPaBICHHOCTH, B TOM 4YHCJIE B paMKax
BHECYPOYHOU JIEATEITLHOCTH O0yJarOIIHXCA.
. Pa3paboTtka w  peanmmsanus  pa3HOYPOBHEBBIX  JIOMOJHUTEIBHBIX
0011e00pa3oBaTebHBIX MPOTPAaMM €CTECTBCHHO-HAYYHOW HAIPaBJICHHOCTH, a
TaK)K€ WHBIX MPOTPAMM, B TOM YHUCJIC B KAHUKYJISIPHBIN IEPUO/I.

. BoBneuenne yuammxcs M MeJarormyeckux pabOTHHUKOB B MPOEKTHYIO
NEeATEIbHOCTbD.
. Opranuszanusi BHEY4eOHOM JESATENIBHOCTH B KAaHUKYJSAPHBIA Tepuop,

pa3paboTka U peann3aliys COOTBETCTBYIOIIUX 00pa30BaTeIbHBIX MPOTPAMM, B TOM
yycie s Jareped, OpraHM30BaHHBIX OOpPA30BATENbHBIMU YUPEKIACHUSIMHU B
KAHUKYJISIPHBIN IEPUOI.

. [ToBbrIenne mpodecCuoHaATBHOTO MAaCTEPCTBA MEIarOTUYECKUX PAOOTHUKOB
IIEHTPA, PEATU3YIOMNUX OCHOBHBIC M JOIMOJTHHUTEIBHBIE 00IIe00pa3oBaTEIbHBIC
POrpaMMBl.

. Coznanue nientpa «Touka pocta» mpeanosaraeT pa3BUTHEe 00pa3oBaTeIbHON
UHGPACTPYKTYphl 00111e00pa30BaTEILHON OpraHU3allii, B TOM YUCJE OCHAICHUE
00111e00pa3oBaTebHON OpraHU3AIINH:

. 000pyI0BaHUEM, CPEACTBAMU OOYUYEHHUS U BOCHIUTAHUS JIJIsl U3yUYEHHUS (B TOM
YUCJE HSKCIEPUMEHTAIBHOTO) TMPEAMETOB, KYpPCOB, JUCIUIUIMH (MOJIyJEH)
€CTECTBEHHO-HAYUYHOW  HAMPABJICHHOCTH  TNpPU  pean3al  OCHOBHBIX
00111€00pa30BaTeIbHBIX MPOrpaMM M JOMOJHUTEIBbHBIX 00IIe00pa3oBaTEIbHbIX
nporpaMMm, B TOM YHCIE JJIS PACIIMPEHHUs COJACpX aHUS YuyeOHBIX MPEIMETOB
«Duzukay, «Xumusy, «buomnorus»;

. 0o0Opy/OBaHUEM, CpEICTBaMU OOYYEHHsS] M BOCHUTAHMS IJI pealu3aliu
IpOrpaMm JOTIOTHUTEIBHOTO o0Opa3oBaHus €CTECTBEHHO-HAYYHOM
HaIIPaBJICHHOCTEM;

d KOMIIBIOTCPHBIM U NHBIM 060py,ZIOBaHI/ICM.



[IpogunbHBIE  KOMIUIEKT  OOOpyJOBaHUSI  MOXET  ObITh  BBIOpaH IS
o011e00pa3oBaTeIbHbIX OpPraHU3alMi, HUMEIOIMX Ha MOMEHT CO3JaHMs ILIEHTpa
«Touka pocra» HabOp cpeacTB 0OyUYEHUS U BOCIHMTAHMS, HOKPBIBAOIINI CBOMMU
(yHKUMOHAIBHBIMA BO3MOYKHOCTSIMU 0a30Bble MOTPEOHOCTH TMPU HU3YUYECHHH
y4eOHbIX npeamMeToB «Pusnka», « Xumus» U «bruonorus».
MuHuManbHO HEOOXOAUMMbIEe (YHKIMOHAIbHBIE M TEXHUUYECKHE TpeOOBaHUS U
MUHUMAJIFHOE KOJIMYECTBO OOOpY/IOBaHHUSA, IMEPEYCHb PACXOJHBIX MaTEPHUAJIOB,
CpeICTB OOy4YeHHMs] W BOCIUTAHUS Ui OCHalleHusi 1eHTpoB «Touka poctay
onpenenstorcs PernoHanbHbIM KOOPAMHATOPOM ¢ ydeTtoM IIpumepHoro nepedss
00Opy/IOBaHUs, PACXOAHBIX MAaTEpUAIOB, CPEACTB OOyYEHHS M BOCIHMTAHUS IS
co3JlaHust U obecrniedeHus (PyHKIIMOHUPOBAHUSI LICHTPOB 00Pa30BaHUS €CTECTBEHHO-
Hay4HOU HarpaBieHHOCTH « Touka pocTa» B 00111€00pa30BaTebHbIX OpraHU3alusX,
PACIIOI0KEHHBIX B CEJIBCKOM MECTHOCTH U MAJIBIX TOPOJAX.
[TpodunbHBIN KOMIUIEKT 000pyAOBaHUs oOecrieunBaeT 3OPEKTUBHOE TOCTUKEHUE
00pa30BaTeNbHBIX PE3yJbTaTOB OOYUYAIOIIUMUCS IO MporpaMMmaM eCTeCTBEHHO-
HAy4YHOM HANpaBICHHOCTH, BO3MOXXHOCTb YIIyOJEHHOTrO HM3yYEHHsI OTAEIIbHBIX
OpeIMETOB, B TOM 4HCle JUisl (POpMUPOBaHUS M300pETATEIBCKOI0, KPEATUBHOTO,
KPUTUYECKOTO  MBILUICHUS, Pa3BUTUS  (PYHKUMOHAIBHOW TPaMOTHOCTH Yy
oOy4Jaroniuxcsi, B TOM 4HCJIe €CTECTBEHHO-HAYYHON U MaTeMaTH4YECKOM.
DKCHEPUMEHT ABJISIETCA UCTOYHUKOM 3HAHUN U KPUTEPUEM UX UCTUHHOCTHU B HayKe.
Konuenmuss coBpeMeHHOro oOpa3oBaHMsI TOJAPa3yMeBAaeT, 4YTO B Y4YEOHOM
JKCIIEPUMEHTE  BEAYLIYIO  pOJb  JIOJDKEH  3aHSATh  CaMOCTOSTENbHBIN
VCCIIEIOBATEIbCKUI YYEHUYECKUI JKCIIEPUMEHT. CoBpemeHHbIE
AKCIIEPUMEHTAJIbHbIE HUCCIEAOBAHMS MO (DU3UKE YK€ TPYAHO MPEICTAaBUTH O€3
UCIIOJIb30BAaHUSI HE TOJIBKO AaHAJIOTOBBIX, HO W UU(PPOBBIX H3MEPUTEIBHBIX
npubopos. B denepanbHoM rocy1apcTBEHHOM 00pa30BaTEILHOM CTaHIAPTE
(manee — ®I'OC) nponucaHo, 9TO OJHUM M3 YHHUBEPCATIbHBIX YUCOHBIX JIEHCTBHIA
(mamee — VYVY]I), npuoOperaeMbIx yYalIUMUCS, JOJKHO CTaTh YMCHHE
«MPOBEJEHUS ONBITOB, MPOCTBIX SKCHEPUMEHTAIBHBIX HCCIECIOBAHUM, NPSIMBIX U
KOCBEHHBIX HW3MEPEHHU C HCIOJb30BAHUEM AHAJIOIOBBIX U LHU(PPOBBIX
U3MEPUTEIbHBIX TPUOOPOBY.
Y4eOHbIE  JKCIIEpPUMEHT 1o  (U3MKe, TPOBOJUMBIM Ha  TPAAUIMOHHOM
obopynoBanuu (0e3 mpuMeHEeHHs ITU(POBBIX JTA0OPATOPHUIi), HE MOXKET B MOJHOMN
Mepe 00ecneunTh pelIeHre BceX 00pa3oBaTeIbHbIX 33/1a4 B COBPEMEHHOM HIKOJIE.
CrnoxxuBmiasicsi cUTyalusi 00ycloBJIeHa CYIIECTBOBAaHHEM psifa MPoOIeM:

e TPAAUIMOHHOE LIKOJbHOE 000PYJOBAaHUE M3-3a OTPAHUUYECHUS! TEXHUUYECKUX

BO3MOXHOCTE HE TIO3BOJISIET IPOBOJUTH MHOTHE  KOJIMYECTBEHHbIE

UCCIIEIOBAHUS;



e JUTMTENIBHOCTh TIPOBEICHUS (DU3MYECKUX HCCIEOBAaHUN HE BcCeraa

COTJIacyeTCs C JUTUTEIbHOCTHIO YUCOHBIX 3aHSATH;

e BO3MOXHOCTb  NPOBEACHUS  MHOTUX  (PU3MYECKUX  HCCIICIOBAHUI

OTPaHUYMBAETCS TPEOOBAHUSIMU TEXHUKHU 0€30MACHOCTH U .
HudpoBas nabopatopusi KapAUHAIBHBIM O00pa30M H3MEHSET METOJIUKY U
collepKaHUE  OAKCIICPUMEHTAIBLHON  JEATEIbHOCTM M TOMOTaeT  peuIuTh
BhINIIETIEpeYUCiIeHHbIe TpoOnembl. [llupokuit  cnexkTtp 1UGPOBBIX JATYUKOB
MO3BOJISIET yYAITUMCS 3HAKOMHUTHCS € TapaMeTpamMu (PU3NIecKoro SKCIIepruMeHTa He
TOJIKO HA KayeCTBEHHOM, HO W Ha KOJIMYECTBEHHOM YypoBHE. C MOMOINIbIO
nudpoBoii 1a60paTOPUU MOXKHO MPOBOAUTH JJIMUTEIIbHBIM SKCIEPUMEHT Jaxe B
OTCYTCTBUU dKCIIepUMeHTaTopa. [Ipu 3TOM n3MepsiemMble JaHHbBIE U PE3YIbTaThl UX
00paboTKN 0TOOpaXKarOTCsl HEMOCPEACTBEHHO HA SKpaHE KOMITbIOTEpA.
B mpouecce dhopmupoBaHus IKCIIEPUMEHTATBHBIX YMEHUNM TIO0 (DU3UKE YUalluiics
YUUTCS MPEACTABIATH HHGOPMAITIIO 00 UCCIEAOBAHUH B YETHIPEX BUJIAX:

e B BepOAJbLHOM: OIMCHIBATh 3KCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIEIb

DKCHEpPUMEHTa, (PUKCHUPOBATH BHUMAHUE Ha U3MEPSIEMbIX (U3UYECKUX

BEJIMYMHAX, TEPMUHOJIOTUH;

e B TaOJUYHOM: 3aIOJIHATH TAOJUIIBI IAHHBIX, JISKAIIUX B OCHOBE MTOCTPOCHUS

rpadukoB (TIpU TOM y ydYalMXCS BO3HHUKAET TMEPBUYHOE IMPEJCTABICHUE O

MaciTadax BeJIUYKH);

e B rpa)M4ecKoM: CTPOUTh I'paUKy MO TaOIMYHBIM JAHHBIM, YTO MO3BOJISIET

NMepelTH K BBIIBHKEHUIO TUIOTE3 O XapakTepe 3aBUCUMOCTH MEXKIY

bu3nYecKUMHU BeIMYUHAMU (IIPU ATOM YUYUTENb MOKA3bIBAET MPEUMYIIECTBO B

BU3yallM3allMM  3aBUCHUMOCTEH  MEXIy  BEJIMYMHAMM, HAIJSIAHOCTh U

MHOTOMEPHOCTb);

e B aQHAIUTUYECKOM (B BHJE MaTEMaTHUYECKUX YpPAaBHEHUW): NPUBOAUTH

MaTEeMaTU4YeCKOoe OTHUCaHUe B3aUMOCBSI3U buznYecKux BEJIMYMH,

MaTteMaTH4eckoe 0000IeHHE MOMTYYEHHBIX PE3yJIbTaTOB.
[lepexon k KaxxaoMmy dTamy MpeicTaBieHUs MHGOPMAIMKU 3aHUMAET JOCTATOYHO
OOJBIIION TPOMEKYTOK BpeMeHH. be3ycioBHO, B 7—9 Kilaccax 3TOT MpoIlecC
HEoOX0IMM, HO B CTapIIMX KJIaccax ATO BPEeMs MOKHO ObLJI0O ObI OTBECTH Ha
pemieHune 0oyiee BaXKHBIX 3a7a4. B 3ToM miane 1iudpoBsie 1a00paTOpUn MO3BOISIOT
CYIIECTBEHHO 3KOHOMHThH BpPEMsI, KOTOPOE MOXHO MOTPAaTUTh Ha (POPMHUPOBAHUE
UCCIIEIOBATEILCKUX YMEHUW  yYalluxcsl, BBIPAXKAIOIIMXCS B  CIEIYIOIIUX
JIEUCTBUAX:

e OIpejeNieHrue MpoOJIEMBlI;

e TIOCTaHOBKA UCCJIEA0BATEIbCKON 3aa4H;

¢ INUIAHUPOBAHUC PCIICHUA 3aa4N,



* TIOCTPOEHHUE MOJICIIEH;

e BBIJBUYKECHHE TUIOTE3;
. AKCIIEPUMEHTANIbHAS MpOBEpPKAa  THUIOTE3;

aHau3 JAHHBIX HKCTIEPUMEHTOB WM HAOIIO/ICHU;

e (opMynupoBaHUE BHIBOJIOB.
[Tocneqnue ronmpl y ydvammxcss HaONIOAACTCS HU3KAash MOTHBALUS H3y4YCHUS
€CTECTBEHHO-HAYyUHbIX JUCHUMIUIMH U, KakK CJEJICTBUE, TMaJICHHEe KauecTBa
oOpazoBanus. lludpoBoe yueOHOe 0O0OpymOBaHUE TMO3BOJISIET  yYAIIUMCS
03HAKOMHUTBCSI C COBPEMEHHBIMH METOJAMHU HCCIEIOBAHUS, MPUMEHSICMBIMU B
HayKe, a YYUTEI — IMPUMEHSATh HA IMPAKTUKE COBPEMEHHBIE IEJAarOrMuecKue
texHojoruu. [loatomy riaBHOM cocraBisaomen Komruiekra «lIIkonpHOro
KBanTopuymay siBisitorcs nudpoBbie 1a00paTopum.

HopmaruBHasi 0a3a

Oenepanbublii 3akoH oT 29.12.2012 Ne 273-®3 (pen. or 31.07.2020) «O6
oOpazoBanun B Poccuiickoit ®denepanum» (¢ U3M. M JOM., BCTYN. B CHIY C
01.09.2020).

[Tacnopt HarmoHanbHOTO NpoekTa «OopazoBanue» (yTB. npesuanymoM CoBeTa rnpu
[Ipesunente PP mo crparerMuyecKoMy pa3BUTHUIO U HAILMOHAIBHBIM IIPOEKTaM,
npoToko oT 24.12.2018 Ne 16).

I'ocynapctBennas nporpamma Poccuiickoit deneparuu «Pa3Burre odpa3zoBaHus»
(ytB. IloctanoBnenuem IlpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «OO6 yTBepXKIAEHUU TOCYIapCTBEHHON mporpaMmbl Poccuiickoi
®enepaunn «Pa3Butue o0pa3oBaHU.

[Ipodeccuonanbubiii  crangapt «llegaror (memarormyeckas JeATEIbHOCTh B
JOLIKOJBHOM, HayaJlbHOM OOIIEM, OCHOBHOM OOIlEM, CpeIHeM oO0uIeM
obpazoBaHuu), (BocmuTaTenb, yuutenb)» (pea. ot 16.06.2019) (Ilpuka3
MunucrepcTBa Tpyaa u conuanbHoi 3amuThl PO ot 18 okTs16ps 2013 1. Ne 544H, ¢
U3MEHEHUAMU, BHECEHHBIMU ITPUKa30M MHUHUCTEPCTBA Tpyla U cou3amuTsl PO ot
25.12.2014 Ne 11158 n ot 5.08.2016 1. Ne 422H).

[Ipodeccuonanbubiii crannapt «llemaror qOMOJIHUTENHHOTO 00Opa30BaHUS IE€TEH U
B3pocibix» (IIpukaz MuHuctepcTBa TpyJa M couMalibHOW 3amuTtel P ot
05.05.2018 Ne 298H «O06 yTBepxkaeHnu npodeccruoHabHOrO ctanaapra «llemgaror
JIOTIOJTHUTEJILHOTO 00pa30BaHusl AETEH U B3POCIBIX) ).

denepanbHBIN TOCYIaPCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO OOIIETO

oOpazoBanus (yTB. mpuKa3oM MuHucTepcTBa 00pa3zoBaHusi U Hayku Poccuiickoi
®eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020).



®denepanbHBI TOCYIaPCTBEHHBIM 00pa30BaTENbHBIA CTAHIAPT CPEIHEro OOIIETOo
oOpazoBanus (yTB. mpuKazoM MuHHUCTEpCTBa 00pa3oBaHusl M Hayku Poccuiickoit
®enepanuu ot 17.05.2012 Ne 413)

[TocranoBienne ['maBHOrO TOCYJapCTBEHHOIO CAaHUTApHOro Bpada Poccuiickoi
®enepauuu ot 29 gexadps 2010 r. N 189 r. Mocksa "O06 yrtBepxaenun CanlluH
2.4.2.2821-10 "CaHUTapHO-IIUJIEMUOJIOTUUECCKHUE TPeOOBaHUS K YCIOBUSM U
opraHu3anuu 00y4yeHus B 00111e00pa30BaTEeIbHBIX YUPEKICHUAX"

PaGouas mporpamma. ABtropsr: ['.5. Mskumes, M. A. TletpoB u3 coopHuka
"IIporpammel 17151 001I€00pa30BaTEIbHBIX yupexkaeHuil. dusnka. AcTpoHomMus. 7 —
11 k. / coct. B.A. KopoBun, B.A. Opnos. — M.: Jlpoda, 2019
Meroauueckue peKOMEHAAlMU IO CO3JaHUI0 M (QYHKIHMOHHPOBAHUIO B
0011€00pa30BaTENbHBIX OPTraHU3ALMIX, PACIIOJIOKEHHBIX B CEIBCKONM MECTHOCTU U
MaJsbIX TOpOJIax, [IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKON
HanpasieHHocTel («Touka poctay)

Onucanne MaTrepuaJbHO-TeXHHYECKON 0a3bl HeHTpa «Touka pocray,
HCIOJIB3YEMOI0 AJIf peaju3anuu 00pa30BaTeJbHbIX IPOrpaMM B paMKax
npenogaBaHus GpusukH.

B cocrtaB nentpa «Touka pocta» mo ¢puszuke BXoaat 0a3oBas (00s3aTenbHas) 4aCTh
U JIONOJIHUTEIbHOE 000py1oBaHre. ba3oBast 4acTh COCTOUT U3 IU(PPOBHIX JATYUKOB
U KOMIUJIEKTOB COIyTCTBYIOIIMX SJEMEHTOB JUIsl OIBITOB TI0 MEXaHHKE,
MOJICKYJIIpHOW  (M3WKe, DJICKTPOJWHAMHKE W OnTuke. JlomomHHUTENnsHOE
obopynoBanue (NMpoUIbHBIA KOMIUIEKT) TNpPEACTaBiIseT co00ol HUPpPOBYIO
nabopatopuio 1o Gusuke.

I[Inanupyemblie pe3yabTaThbl 0OCBOEHUS] YueOHOro npeaMera « DU3UKa» €
onucaHueM YHHBEPCATbHBIX yueOHBIX nelcTBUH, JTOCTHUTaeMbIX
00y4arIUMHUCSH

Jluunocmmuule pesynromamoi
OOy4arouuiicsi MOJYYUT BO3MOXKHOCTh JUIsi  (DOPMUPOBAHUS  CIETYIOIIUX
JUYHOCTHBIX PE3YJIbTATOB:

. pa3BUTHUE  TO3HABATENIbHBIX HWHTEPECOB, WHTEIUIEKTYaJbHbBIX U
TBOPUYECKHUX CIIOCOOHOCTEH;

. yOeXKIEHHOCTh B BO3MOXKHOCTH IIO3HAHUSI TPUPOJBI, B HEOOXOIUMOCTH
Pa3yMHOr0 HCMOJb30BAaHUS JOCTHXKECHUN HAYKU U TEXHOJOTHM JUIsl JadbHEUIEro
pa3BUTHUSI YEJIOBEYECKOrO0 OOIECTBA, YBAXKEHUE K TBOPIAM HAyKU U TEXHUKH,
OTHOIIICHHUE K (PU3HKE KaK K DJIEMEHTY OOIIeYeI0BEYECKON KYJIbTYPHI;



. CaMOCTOSATENILHOCTh B TNPUOOPETEHWM HOBBIX 3HAHUW W MPAKTHUYECKHUX
YMEHUU;

. TOTOBHOCTh K BBIOOPY >KU3HEHHOT'O MYTH B COOTBETCTBUM C COOCTBEHHBIMU
MHTEPECAMH U BO3MOXKHOCTSIMU;

. MOTHBAIMs 00pa30BaTEIbHOM JEATENBbHOCTM HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/1a;

. dbopMupoBaHrE IIEHHOCTHOTO OTHOIICHUS NIPYr K JPYry, K YUWUTEI0, K
aBTOPaM OTKPBITHI 1 M300pETEHUH, K Pe3yIbTaTaM 00yUeHUHI.

Memanpeomemmuvie pe3yromanmul
OOyuaromuiicss TMOJYYUT BO3MOXKHOCTH i (OPMHPOBAHUS  CIEAYIOIIUX
METANpPEAMETHBIX PE3yJIbTaTOB:
. OBJIAJICHUE HABBIKAMHU CAMOCTOSITEJILHOTO MPUOOPETEHUS HOBBIX 3HAHUM,
OpraHu3alui y4eOHOW JAesTeIbHOCTH, IIOCTAHOBKM IIeNied, IUJIaHUPOBAHMUS,
CaMOKOHTPOJISI U OLICHKH PE3YJIbTATOB CBOEH IEATEIBHOCTH, YMEHUAMU NPEABUIETh
BO3MO>KHBIE PE3YJIbTaThl CBOUX JCUCTBUU;
. MOHUMAaHUE Pa3TUYUil MEXIY UCXOAHBIMH (haKTaMHU W TUIIOTE3aMU IS MX
00BACHEHUSI, TEOPETUIECKUMU MOJIEISIMU U peaJbHBIMU O0OBEKTaMH, OBJIAJICHUE
YHUBEPCAITbHBIMHA YUYCOHBIMH JICHCTBUSIMU HA TIPUMEPAX TUIIOTE3 I OOBSICHCHHUS
U3BECTHBIX (DAKTOB M OSKCHEPUMEHTAIBHOW TMPOBEPKU BBIJBUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJEJICH MPOLIECCOB WIH SIBJICHUIA;
. dbopMHpoBaHWE yMEHUN BOCHPUHHMATh, MepepadaTbiBaTh U MPEAbIBISATH
uH(OPMAIIUIO B CIIOBECHOM, 00pa3Hoil, CUMBOJIIMYECKON (popmMax, aHaTM3UPOBATh U
nepepadaThiBaTh MOJYYCHHYIO HUH()OPMAIMIO B COOTBETCTBUU C MOCTABJICHHBIMU
3aJja4aMHt, BBIJCIATH OCHOBHOE COAEPKAHHME IMPOYUTAHHOTO TEKCTA, HAXOAUTH B
HEM OTBETHI HA MOCTABJICHHBIE BOIPOCHI U U3J1araTh €ro;
. OpUOOpPETEHNE OIbITa CAMOCTOSITEIBHOIO IIOMCKa, aHalu3a M oTOopa
uH(OpMAIINK C UCTIOJIH30BAHUEM PA3IMYHBIX HICTOUHUKOB U HOBBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH /IS PEIICHHS TTO3HABATEIbHBIX 3a/1a4;
. pPa3BUTHE MOHOJIOTUYECKON U THAIIOTUYECKON PEYH, YMEHUS BbIPAXKaTh CBOU
MBICIIA, CTIOCOOHOCTH BBICITYIINBAaTh COOECETHUKA, TTOHUMATh €r0 TOYKY 3PCHUS,
MPU3HABATh MPABO APYTOro YEJIOBEKA HA MHOE€ MHEHHE;
. OCBOCHHME IIPUEMOB JCHUCTBUM B HECTAHAAPTHBIX CUTYalUAX, OBJIAJACHUE
ABPUCTUYECKUMHU METOJaMH PEeIIeHUs TPoOIeM;
. dbopMupoBaHre yMEHHI pabOTaTh B TPYIIE C BBITOJIHEHHEM Pa3IUYHBIX
COIMAJTBHBIX POJICH, IPEICTABIISATh M OTCTaWBAaTh CBOM B3TJISIbI M1 YOCKICHUS, BECTU
JUCKYCCHIO.



Pezynamuenvie YV/{
OOyuvaromuiics MOJYYUT BO3MOXKHOCTh 1  (POPMHUPOBAHUSA  CIEAYIOLIUX
perynsaTuBHbIX YV /.
1. VYMeHue CcaMOCTOSITENIbBHO ONpENeisaTh IeJd OOy4deHus, CTaBUTh U
dbopMynMpoBaTh HOBBIE 3aJaud B yu€Oe M TO3HABATENHHON JI€ATENHLHOCTH,
pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH MMO3HABATEIbHOU JIEATEIIbHOCTH.
OOyyJaromuiics CMOXET:

. aHAJIM3UPOBaTh  CYLIECTBYIOLIUE U IUTaHUPOBATh OyylIHe
o0Opa3oBaTeNbHbIE PE3yIbTAThI;
. UACHTU(PULIMPOBATh COOCTBEHHBIE NPOOJEMBI M ONPENEIATh TJIaBHYIO
npobJeMy;
. BBIIBUTaTh BEPCUM pEIICHUs MpoOieMbl, (OpPMYyJIUPOBATH THIIOTE3bI,
IIPEIBOCXUIIATh KOHEYHBIN PE3YJIbTAT;
. CTaBUTh L€Nb JCSITENbHOCTH Ha OCHOBE OIpeAeaEHHOW mpoOiaemMbl |
CYILIECTBYIOIIUX BO3MOXHOCTEH;
. dbopMmynupoBath yueOHbIE  3aJayu KaK IIaru JOCTHXKEHHUS
MOCTaBJICHHOW LIEJIH JESTEIbHOCTH;
. 00OCHOBBIBATH 11€JIEBbIE OPUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBASI JIOTHUECKYIO MOCIEA0BATEIbHOCTD 1aroB.
2. YMeHHe caMOCTOSITENbHO MJIAHUPOBATh MYTHU JOCTHXKEHHUS LIeJIed, B TOM 4YUCIIe
albTepHATUBHbIC, OCO3HAHHO BbIOMpaTh HaubOosee HPGEKTUBHBIE CIIOCOObI
pelieHns yueOHbIX U [T03HABATENbHBIX 3a/1a4.

OOyyJaromuiics CMOXET:

. onpenensaTh HeoOxoaumoe(bie) neicTBUE(s) B COOTBETCTBUM C YYEOHOU U
NO3HABATENILHOM 3aJ]a4aMH U COCTABIISATh aJITOPUTM €ro(1X) BBIIOJHEHHUS,

. 000CHOBBIBaTh U OCYIIECTBIIATH BBIOOp HamOosee d(PPEeKTUBHBIX CITOCOOOB
perieHus: yueOHbIX U TT03HABATENBHBIX 33/1a4;

. ONpeaeNsTh/HaX0IUTh, B TOM YUCJIE U3 MPEAI0KEHHBIX BAPUAHTOB, YCIOBUS
JUISl BBITIOJTHEHUSI Y4E€OHOM M MO3HABATEIHLHOM 3a/1ay;

. BBICTpaMBaTh >KM3HEHHbIC IUTAHBI HAa KpaTKOCPOUHOE Oynyiiee (3asiBISATH
1[EJIeBbIE OPUEHTUPHI, CTABUTh aJICKBATHBIE UM 3a/lauyd W MpejiaraTh JIEHCTBUS,
yKa3biBasi 1 000CHOBBIBASI JIOTHUECKYIO TIOCIIE0BATEILHOCTD 1aTroB);

. BEIOWpAaTh W3 TMPEAJIOKCHHBIX BapUAHTOB W CaMOCTOSTEIBHO WCKAaTh
cpencTBa/pecypcehl JUisl pelIEHUs 3a/1a4u/JOCTHKEHUS LIEIIH;

. COCTABJISITH MJIaH PEIICHUs MPOOJIeMbl (BBIMIOJIHEHUS TPOEKTA,

MIPOBEJICHUS UCCIICIOBAHUS);

. ONpeNeNsaTh MOTCHIMAIbHBIE 3aTPyAHEHUS TMpPU PEIICHUd Y4YeOHOU U
MO3HABATENLHOM 3a/]a4ll ¥ HAXOJAUTh CPEJICTBA ISl UX YCTPAHEHUS,



. OMKCHIBATH CBOM OIBIT, OPOPMIISisL €T0 IS Nepeavuu IPYyTUM JIIO/ISIM B BUJIE

TE€XHOJIOTUY PELICHUS MTPAKTUYECKUX 3a7a4 ONPEACIEHHOIO KJIACCa;

. IJIAHUPOBATh 151 KOPPEKTUPOBATh CBOK WHIWBUIYAJIBHYIO

00pa3oBaTeIbHYIO TPACKTOPHUIO.

3. YMeHHE COOTHOCHTh CBOM JEHCTBHUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH,

OCYILIECTBIISITH KOHTPOJIb CBOEH JIEATEIILHOCTH B IIPOLIECCE JOCTUKEHUS PE3YIIbTATA,

OTpeeNATh CIIOCOOBI ICUCTBUI B paMKaX MPEIOKEHHBIX YCIOBUM U TpeOOBaHUH,

KOPPEKTHUPOBATH CBOU JICMCTBUS B COOTBETCTBUU C U3MEHSIIOLIECHCSA CUTYallUEH.
OOyyaromuncs CMOXET:

. ONpenessATh COBMECTHO C II€JaroroM M CBEPCTHUKAMU KPUTEPHUU

IUTAHUPYEMBIX PE3YJIBTATOB U KPUTEPUU OLICHKU CBOEH y4E€OHOM 1E€ATEIbHOCTH;

. CUCTEMATU3HPOBaTh (B TOM 4YHUCJIE BBIOMpATh MPUOPUTETHHIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOEH JI€ATEIbHOCTH;

. oTOMpaTh  MHCTPYMEHTHI JUIsl  OLEHUBAHUS CBOEH  JI€ATENbHOCTH,
OCYLIECTBJIATH CAMOKOHTPOJb CBOEH MIEATENBHOCTH B paMKax MPEJI0KEHHBIX
yCIIOBUI U TPeOOBAHMIA;

. OLICHUBATh CBOIO JESTENbHOCTb, apryMeHTUpys IPUYUHBI
JOCTH)KEHHUS UM OTCYTCTBHS INTAHUPYEMOTO pE3ysIbTaTa;

. HaXOJUTh JOCTATOYHBIE CPEACTBA JUIsl BBHINOJHEHUs Y4EOHBIX NEUCTBUIl B
U3MEHSIOLIEHCS CUTYallMy W/WIH NPU OTCYTCTBUHU IIJITAHUPYEMOI'O PE3YIbTaTa;

. paboTas 1o CBOeMy IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JAESATEIbHOCTD
HAa OCHOBE aHajiu3a W3MEHEHUN CUTyallMH JUIsl TMOJY4YEHHs 3aluIaHMPOBAHHBIX
XapaKTePUCTHUK MPOAYKTa/pe3yIbTaTa;

. yCTaHaBJIMBATh CBSI3b MEXK/y MOJYYEHHBIMU XapaKTEPUCTUKAMHU MPOAYKTA U
XapaKTEPUCTHUKAMU TIpoliecca JAESITEIbHOCTH W M0 3aBEPIIECHUU JEeATEIbHOCTH
npearaTh U3MEHEHUE XapaKTEPUCTHK Ipouecca AJis MOIY4YeHHs YIyYIIEHHBIX
XapaKTePUCTHUK MPOAYKTA;

. CBEPSITHh CBOM JACMCTBUSI C LIEIbIO U TIPU HEOOXOAUMOCTH UCIIPABIIATH OLTHOKH
CaMOCTOSATEIBHO.

4. YMeHue OoleHUBATh NPABUIIBHOCTD BBIMOJHEHUSI YUEOHOU 3a7a4H, COOCTBEHHbIE
BO3MOXXHOCTH €€ PELICHHUS.

OOVYAIOMIUIACST CMOXKET:

. ONpeNeNATh KPUTEPUU MPABUIILHOCTH (KOPPEKTHOCTH ) BBITIOJTHEHUS YUEOHOU
3a/1auu;
. aHAMM3UpOBaTh W  OOOCHOBBIBATH MPUMEHEHUE  COOTBETCTBYIOIIETO

MHCTPYMEHTApUS JUIsl BBIIOJIHEHUS y4eOHOM 3aauH;



. CBOOOJTHO  TOJIb30BAThCS  BHIPAOOTAHHBIMH  KPUTEPHUSIMU  OIICHKU U

CaMOOIICHKHU, MCXOJS W3 ILEeTW U UMEIOIIUXCS CPENCTB, paszinuyas pe3ysbTaT U

CIOCOOBI ICHCTBUH;

. OIICHUBAaTh MPOAYKT CBOEH JIEATEIBHOCTHM TIO 3aJlaHHBIM  W/WUJIU

CaMOCTOSITEJIbHO ~ ONPEACIIEHHBIM KPUTEPUSM B  COOTBETCTBUM C  IICJIBIO

NEeSITENbHOCTH;

. 000CHOBBIBAThH JOCTHKUMOCTH II€JIM BHIOPAaHHBIM CITIOCOOOM Ha

OCHOBE OIIEHKH CBOMX BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEUIHUX PECYPCOB;

. (bUKCUPOBaTh U aHAIM3UPOBATH JTUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX

pe3yJIbTaToB.

5. BrnameHue oOCHOBaMH CaMOKOHTPOJIS, CaMOOLICHKH, MPUHATUS PELICHUN U

OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B y4eOHOM 1 MMO3HABATEIHLHOM IESITEILHOCTH.
OOyyaromuncs CMOXET:

. HAOJII0/IaTh M aHAJIM3UPOBATh COOCTBEHHYIO Y4E€OHYIO M TO3HABATEIbHYIO

ACATCIIBHOCTD " ACATCIIBHOCTD APpYyrux 06yqafomnxc>1 B IIpoHecce

B3aUMOITPOBEPKHY;

. COOTHOCHUTBh pEAJbHBIE M IUIAHUPYEMBIE pE3yJIbTaThl WHAWBUIYAIbHON
00pa3oBaTenbHOM AESITENILHOCTHU U JI€JIaTh BHIBObL;

. OPUHUMATh pelieHHue B  y4eOHOM CUTyallum M HECTHM 3a HEero
OTBETCTBEHHOCTD;

. CaMOCTOSITENIBHO OIPENEIATh IPUYMHBI CBOETO YCIIEXa WIM HEyCllieXxa M

HAXOJUTh CIIOCOOBI BBIXO/Ia U3 CUTYallUH HEYCIEeXa;

. PETPOCIIEKTUBHO OMPEIEIATh, KAaKKe NEUCTBUS M0 PEHICHUIO YU4eOHOU 3a1auu
WIA TapaMeTpbl 3TUX JEUCTBUN MPUBEIN K MOITYYEHHIO MMEIOILErocs MPOAYKTa
y4eOHOM JIeITEIHbHOCTH;

. JEMOHCTPUPOBATh MPUEMBI peryisnuu
NCUXO(PU3NOIOTMYECKUX/IMOLIMOHATIBHBIX COCTOSIHUM Il NOCTHXKEHUS 3(dekra
ycriokoeHus:  (YCTpaHEHUsi  SMOLMOHAJIIBHOM  Hampsik€HHOCTH),  dddekTa
BOCCTaHOBJICHHS (OC/Ia0JIeHUsl MPOSBICHUNA yTOMJIEHUs), d(pdexra akTUBU3aALUU
(MOBBIILIEHUS ICUXO(PU3UOIOTHYECKON pEaKTUBHOCTH).

Iloznasamenvnovie YVJ[
OOyuarouuidcsi MOAYYUT BO3MOXHOCTH JUIsi  (OPMUPOBAHUS  CIETYIOIIUX
MO3HaBaTENbHEIX Y Y /1.
1. YMeHue onpenensaTh NOHATHS, CO3/IaBaTh 0000IICHHS, YCTaHABINBATh AaHAJIOTUH,
KJ1acCU(UIIMPOBATh, CAMOCTOSTEILHO BHIOMPATh OCHOBAHMS W KPUTECPUHU IS
KiIaccuuKaIllii, YCTaHABIWBATh IPUUYMHHO-CIICJACTBEHHBIC CBS3H, CTPOHUTH



JIOTUYECKOE pacCykJAcHUE, YMO3aKJIOuUeHHe (MHAYKTUBHOE, JCTYKTHBHOE,
110 aHAJIOTHUH) U JIeJaTh BBIBOIBI.
OO0VYaAIOMIUICI CMOKET:

. noa0upaTh CJOBa, COIIOJYMHEHHBIE  KIIFOYEBOMY CIJIOBY,
ONPENEISAIONINE €0 MPU3HAKU U CBOMCTBA;

. BBICTPAaUBaTh JIOTMUECKYIO ILIEMOYKY, COCTOSIIYI0 M3 KJIIOYEBOI'O CJIOBA U
COMOJYMHEHHBIX EMY CJIOB;

. BBIJICTIATH OOIMI NPU3HAK JIBYX WJIM HECKOJIBKUX IIPEIMETOB UJIH SBJICHUHN U
OOBSICHATH UX CXOJICTBO;

. 00BEUHSATh NPEAMETHI U SIBJICHUS B IPYMIIbI 10 ONPEAEAEHHBIM NPU3HAKAM,
CpaBHUBATH, KJIACCU(PUIIMPOBATH U 0000IIATH PAKTHI U SIBICHHUS;

. BBIICIIATD SBJICHHE U3 OOLIETO psiia IPYTUX SIBICHHIM;

. OIpeAesATh OOCTOSITENBCTBA, KOTOPHIE MPEIIECTBOBAIN BO3HUKHOBEHMIO

CBSI3U MEXIy SIBICHHUSMH, M3 3TUX OOCTOSITENIbCTB BBIJCIATH OIMPEACIISIONINE,
CIIOCOOHBIE OBITh MPUYUHOW JAHHOTO SIBJICHUS, BBISABIISATH MPUYUHBI U CIEIACTBUS
SIBJICHUM;
. CTPOUTH PACCyKJICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSAM U
OT YaCTHBIX SIBICHUH K OOIINM 3aKOHOMEPHOCTSIM;
. CTPOUTH PACCy’KJICHUE HAa OCHOBE CPABHEHUS MPEMETOB U SBJICHUM, BBIICTISS
IPY 3TOM OOIIHE TPU3HAKH;
. u3JlaraTh TOJYYCHHYIO WH(OpPMAIio, WHTEPHPETHpPYsS € B KOHTEKCTE
pelaeMon 3a1a4u;
. CaMOCTOSITENIFHO YKa3bIBaTh HA MH(POPMAIIUIO, HYKIAIOIIYIOCS B TIPOBEPKE,
npenjaraTh M MPUMEHSTH CIOCO0 MPOBEPKU JTOCTOBEPHOCTH HWH(OpMAIuu; e
BepOaTM30BaTh SMOIIMOHATIFHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;
. OOBSCHATH SIBIICHUS, TPOIECCHI, CBSA3U U OTHOIICHUS, BBISBIIEMbBIC B XOJIC
MO3HABATEIILHON W HCCIEA0BATEIILCKON JACSITEIIBHOCTH (TPUBOAUTH OOBSICHEHUE C
U3MECHCHUEM (POPMBI TIPEACTABICHUS; OOBICHATH, NETATU3UPYS WU 0000mIas;
OOBSCHATH C 3aJaHHOW TOYKH 3PCHUS );
. BBISIBJISITH W HAa3blBaTh TNPUYUHBI COOBITHS, SIBICHUS, B TOM YHCIC
BO3MOXHBIE/HaNOO0JIee BEPOSTHBIC MPUUYUHBI, BO3MOKHBIC MOCIEACTBUS 3aJaHHOU
MPUYUHBI, CAMOCTOSATEIHHO OCYIIECTBIISISI MPUYUHHO-CIICJICTBEHHBIN aHAIIN3;
. JIeNaTh BBIBOJ Ha OCHOBE KPHUTHUYECKOTO aHajIN3a Pa3HBIX TOUYEK 3PCHUS,
MOATBEP)KIaTh BBIBOJ COOCTBEHHOH apryMEHTAIlMell WM CaMOCTOSITEIHHO
TOJTYYCHHBIMH JTAHHBIMH.
2. YMeHue co3/iaBaTh, IPUMEHSTHh U MTPEOOPa30BhIBATh 3HAKU U CHMBOJIBI, MOJICITH
Y CXEMBbI I pelIeHUs] y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4.

OOyYaromuncs CMOXET:




. 0003HaYaTh CHMBOJIOM U 3HAKOM IMPEIMET W/WIIH SIBJICHUC;

. OTIPECTIATH JOTHUECKHE CBSI3U MEXIY npeaMeTamMmu u/unu
SBIICHUSIMHU, 0003HAYATh JAHHBIC IOTUYECKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

. CO3/1aBaTh a0OCTPAKTHBIN MU peasIbHBIA 00pa3 nmpeaMeTa u/uim

SBJICHUS;

. CTPOUTH MOJENb/CXeMy Ha OCHOBE YCJIOBHMH 3aJaud W/WiIM crocofa eé
pEIIeHNS;

. co3/1aBaTh BepOaJbHBIC, BEIIECTBEHHBIE W WH()OPMAIIMOHHBIE MOJAETHU C

BbIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl OmpeeieHus: crnocobda
pelIeHus 3aJa4u B COOTBETCTBUU C CUTYyallUEH;
. npeoOpa3oBbIBATh MOJCIHA C IIEJBI0  BBISBICHUS OOIMX 3aKOHOB,
OTIPEIEISAIONTNX TAHHYIO MMPEAMETHYIO 00J1aCTh;
. MEePEBOJUTh CJIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) HH(POpMAIUIO U3
rpaguueckoro uiM  (OPMaTU30BAHHOIO (CUMBOJIBHOTO) TPEACTABICHUS B
TEKCTOBOE U HA00OPOT;
. CTPOUTH CXEMY, AITOPUTM JEUCTBUS, HCHPABISATH WJIM BOCCTAaHABIMBATh
HEW3BECTHBIM paHee aJrOpUTM HAa OCHOBE HMMEIOIIETOCS 3HaHUA 00 00BEKTe, K
KOTOPOMY NMPUMEHSIETCS AITOPUTM;
. CTPOUTH J0KA3aTEJILCTBO: MPSMOE, KOCBEHHOE, OT MPOTHUBHOTO;
. aHATM3UPOBATH/PEIIEKCUPOBATH OMBIT PAa3pa0O0TKH U peain3aluu y4eOHOTO
POEKTa, HCCIENOBaHUS (TEOPETUYECKOT0, HMIIMPUYECKOTr0) HA  OCHOBE
MPEJIOKEHHOW TPOOJIEMHONM CHUTYyaIrlu, MOCTaBICHHOW IEIN W/WINA 3aJaHHBIX
KPUTEPUEB OLICHKU MPOAYKTa/pe3yJibTara.

3. CMBICIIOBOE YTEHHUE.

OOyyaromuncs CMOXET:

. HaxOJUTh B TEKCTe TpeOyeMyro uHpopmaiuio (B COOTBETCTBUH C

LIETISIMU CBOCH JeITEILHOCTH ),

. OPHUEHTUPOBATHCS B COJICPYKAHUM TEKCTA, TIOHUMATh I1€JI0CTHBIN
CMBICJ TEKCTa, CTPYKTYPUPOBAThH TEKCT;

. YCTaHaBJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUIA,

MPOIIECCOB;

. PE3IOMHUPOBATh TJIABHYIO UJICI0 TEKCTA;

. KPUTHUYECKU OIICHUBATH COjIepKaHue U GopMy TEKCTa.

4. ®opMupOBaHUE U PA3BUTHE YKOJIOTUYECKOTO MBIIIJIEHNS, YMEHUE IPUMEHSATD €TI0
B II0O3HABATEIbHOU, KOMMYHHUKAaTHBHOM, COLIMATIBHOM  NPAKTUKE U
npodecCUOHAILHONW OPUEHTAIIUH.

OOyyJaromuiics CMOXET:

. ONpeeNsTh CBOE OTHOIICHHE K IPUPOJAHON CPEJIE;



. AHAIM3UPOBATh BIIMSHUE JKOJIOTHUECKUX (PAKTOpPOB Ha Cpely OOMTaHUs
YKUBBIX OPraHU3MOB;
. MIPOBOJIUTH MPUYUHHBIN U BEPOATHOCTHBIN aHAJIN3 SKOJIOTUYECKUX CUTYalIHM;
. MIPOTHO3UPOBATH U3MEHEHUS CUTYaIIMH ITPU CMEHE JIEHCTBUS OJHOTO pakTopa
Ha JieicTBUE ApyToro (axkropa;
. pacupoCTpaHATh SKOJIOTMYECKUE  3HAHUSA 151 y4aCTBOBATh

B
MPAKTUYECKUX JEJIax IO 3alUTE OKPYKAOIIEH CPEbl;
. BBIPA)KAaTh CBOE OTHOIIICHUE K TPUPOJAE YEPE3 PUCYHKH, COUMHEHHUSI, MOJEIH,
POEKTHBIE PAOOTHI.
5. Pa3zBurtne moTMBanuMM K OBJAJCHHUIO KYJIbTYpPOW AKTHMBHOIO MCIIOJIb30BaHUS
CJIOBapey U APYTHUX MOUCKOBBIX cucTeM. OOyJaroIMiics CMOXKET:

e OMNpEeNeNsiaTh HEOOXOAUMBIE KIFOUEBBIC MOUCKOBBIE CJI0BA U 3aPOCHI;
e OCYIIECTBJIATHh B3aUMOJIEHCTBUE C IIEKTPOHHBIMU TOUCKOBBIMU
CHUCTEMAaMHU, CJIOBapsIMU;
» (opMupoBaTH MHOXECTBEHHYIO BBIOOPKY M3 MOWCKOBBIX MCTOYHUKOB JIJIS
00BEKTUBH3ALINY PE3YJIbTATOB TTOUCKA;
* COOTHOCHUTH MOJYYCHHBIC PE3yJIbTAThl IOUCKA CO CBOCH JIEATEIIbHOCTHIO.
Kommynuxamusnvie YV/{
1. VYMeHue oOpraHu3oBBHIBATH Yy4YEOHOE COTPYJAHMYECTBO U COBMECTHYIO
JESITEHHOCTD C YUUTENIEM U CBEPCTHUKAMHM, pad0TaTh UHIWBUIYAIHHO U B TPYIITIE:
HAXOJUTh OOIee perieHrue W pa3peniath KOH(IUKTHI HA OCHOBE COTJIACOBAHUS
NO3UIINI U yu€Ta HUHTEPECOB; (POPMYIUPOBATH, ApTyYMEHTUPOBATH U OTCTAUBATh
CBOE MHEHHUE.
OOyyaronuncs CMOXET:

e OMNpPENENATh BO3MOXHBIE POJIM B COBMECTHOM AESATEILHOCTH;
e UIPaTh ONPEJEIEHHYIO POJIb B COBMECTHOM JESATEILHOCTH;
e TPUHUMATH MO3UIUIO COOECETHUKA, TIOHUMAsI TIO3UIUIO IPYTOro, pa3inyaTh
B €r0 peyu: MHEHHE (TOUKY 3pEHHSs), JOKA3aTeIbCTBO (apTyMEHTHI), (haKThI;
TUNOTE3bl, aKCHOMBI, TEOPHH;
e OMNpENEeNsATh CBOU JEHUCTBUS U ICUCTBUS APTHEPA, KOTOPbIE CIOCOOCTBOBAIU
WJIU TIPENSTCTBOBAIU TPOIYKTUBHONM KOMMYHUKAITUY;
e CTPOUTH MO3UTHBHBIE OTHOILICHUS B npouecce  y4yeOHOi
u

II03HABATEILHOMN JICATCIbHOCTH;
e KOPPEKTHO M apryMEHTHPOBAHHO OTCTauWBaTh CBOIO TOYKY 3pEHHS, B
JIMCKYCCUU YMETh BBIJIBUTaTh KOHTPAPTyMEHTHI, iepedpasupoBaTh CBOIO MBICIIb
(B1aJieHHe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);



. KPUTHYECKU OTHOCUTBHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
NpU3HaBaTh OLIMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) MU KOPPEKTHUPOBATH
€ero;

e TMpenajaraTh aNbTEPHATHBHOE PEIIEHNE B KOH(PINKTHON CUTYyaIlHH;

e BBLACIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCUU;

e JIOTOBApUBATHCA O MpaBUJIaX U BOMPOCAX JAJIsl OOCYKICHUS B
COOTBETCTBUHM C IIOCTABJIECHHOM IIEpe TPYIIION 3a1a4ei;

e OpraHM30BBIBaTh y4e€OHOE B3aWMOJECHCTBUE B rpyIe (ompeaensTh oOume

LEJH, pacCIpeieiATh POJIU, JOrOBApPUBATHCS APYT C APYTOM H T. 1.);

e YCTpaHATh B paMKax JMajora pa3pbiBbl B KOMMYHHUKAIUU, OOYCIIOBICHHbIE

HEMMOHMMAHUEM/HETIPUSATHEM CO CTOPOHBI coOecemHuMKa 3amadyu, (opMbl HIU

coJlep KaHus AUaJIora.
2. YMeHHe OCO3HAHHO MCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a/1ayeil
KOMMYHHKAIIMH U1l BBIPQKCHHsS] CBOMX YYyBCTB, MBICIEH W TOTPEOHOCTEH s
IUTAaHUPOBAHMUS U PETYJISALIUN CBOEH NEATEIbHOCTH; BJaIeHNE YCTHON U MUCbMEHHOMN
peubl0, MOHOJIOTUYECKOW KOHTEKCTHOM PEeUbIo.

OOyyJaromuiics CMOXET:

. OTPENICNIATh 3a7a4y KOMMYHHMKAIlUM W B COOTBETCTBUU C HEM OTOMpATh
peUeBBIE CPEACTBA;
. oTOMpaTh | HCIIOJIb30BATh peueBbIe cpeacrtea B

npouecce
KOMMYHUKAIIMH C IPYTUMU JI0JIbMU (IHAJIOT B TIape, B MaJiol TpyIe U T. 1.);
. NpEACTaBIATh B YCTHOW WM THMCbMEHHOW (opMe pa3BEPHYTHIN IUIaH
COOCTBEHHOM JIESATEIIHLHOCTH;
. co0JII0AaTh HOPMBI MyOJMYHON peuH, perjIaMeHT B MOHOJIOTE€ U JUCKYCCHU B
COOTBETCTBHM C KOMMYHHKATUBHOW 3a]1a4€il;
. BBICKa3bIBaTh 1 OOOCHOBBIBATh MHEHHE (CYXXJICHHUE) U 3allpaliuBaTh MHCHUE
napTHEpa B paMKax Jquasora;
. IPUHHUMATH PEIISHHUE B X0JI€ IMAJIoTa U COTJIACOBBIBATh €0 C COOCCETHUKOM;
. co3/laBaTh NHUCHMEHHBIC KIUIIMPOBAHHBIE W OPUTHHAIBHBIE TEKCTHI C

UCIIOIb30BaHUEM HEOOXOIUMBIX PEYEBBIX CPEJICTB;

. UCIIOJIb30BaTh BepOajbHbIE CpPEACTBA (CPEIACTBA JIOTMUYECKOW CBSI3M) s
BBIJICJICHUS CMBICJIOBBIX OJIOKOB CBOET'O BBHICTYILICHHUS;

. UCIIOJIb30BaTh HEBEpOaJbHBIE CPEACTBA WM HAIJBIIHBIE MaTepUalbl,
MIO/ITOTOBJICHHBIE/ OTOOPAaHHBIE TIOJT PYKOBOJICTBOM yYUHTEIIS;

. JenaTh  OICHOYHBIM BBIBOJ O JIOCTHKEHMHM IEJIM KOMMYHHUKAIUU
HETMOCPEJACTBEHHO  TIOCJI€  3aBepIIEHHUS KOMMYHHKATHBHOIO  KOHTaKTa W
000CHOBBIBATH €TO.



3. ®opMmHpoBaHHE U paA3BUTHE KOMIIETEHTHOCTH B 00JIACTU HCIIOJIb30BAHUS
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (nainee — MUKT).
OOyyaromunics CMOXET:

. L[EJICHANIPABJIIEHHO HMCKaTh M HCIOJb30BaTh MH(GOPMALMOHHBIE PECYPCHI,
HEOOXOMMBbIE IJIs1 pELICHHs] yUeOHBIX U MPAKTHUECKUX 3a/1a4, C IOMOIIbIO CPE/ICTB
UKT;

. BBIOMPATH, CTPOUTH U UCIIOJIB30BATh aIEKBATHYIO0 MH(POPMALIMOHHYIO MOJIEIb
JUISl TIepeladl CBOMX MBICJIEH CpeJICTBaMU €CTECTBEHHBIX U (DOPMAJIbHBIX SI3bIKOB B
COOTBETCTBHUH C YCIIOBUSIMU KOMMYHUKAIINH;

. BBIICATh HMH(OPMAIIMOHHBIM acleKkT 3aJauyd, OIEepUpOBaTh JaHHBIMHU,
UCIIOJI30BaTh MOJIEb PEIICHUS 3a1a4H;

. UCII0JIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUMHU (BKJIOYAs BBIOOpP ale€KBaTHBIX
3a/lay€ MHCTPYMEHTAJIbHBIX MPOTPAMMHO-aNNapaTHbIX CPEJICTB U CEPBUCOB) IS
perieHust UHGOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX YYEOHBIX 33/]1a4, B TOM YHUCJIE:
BBIUMCJICHHE, HAIMCAHUE IHUCEM, COYMHEHHH, NOKJIaa0B, pedeparoB, CO3AAHUE
MIPE3EHTAlUM U JP.;

. UCTIOJIB30BaTh HHPOPMAIUIO C YIETOM ITHUECKUX U IIPABOBBIX HOPM;

. co3gaBaTh MH(MOPMAIMOHHBIE PECYPChl PA3HOrO0 THUIA W I Pa3HbIX
ayIUTOpHii, coOMoaaTh HHOOPMAIIMOHHYIO TUTUEHY U MTpaBuja HH(OOPMAIMOHHON
0€30MacHOCTH.

IIpeomemmnvie pe3ynbmamol
OOyuaromuiicss TMOJYYUT BO3MOXKHOCTh i (OPMHPOBAHUS  CIEAYIOIIUX
PEAMETHBIX PE3yJIbTATOB:
. 3HAHUS O TPUPOJIC BAXKHEUIITNX (PU3NUECKUX SBIICHUN OKPYKAIOIIETO0 MUPA U
MOHNUMAaHUE CMbICTIa (U3UYECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b H3YUYEHHBIX
SIBIICHUI;
. YMEHHSI TIOJIb30BAaTbCS METOJAMHU HAYYHOI'O MCCIENOBAHUS SBJICHUU
IPUPOABI, MPOBOJUTH HAOIO/IEHHUS, MJIAHUPOBATh U BBIMIOJIHATH YKCIIEPUMEHTHI,
o0pabaThiBaTh pe3yJbTaThl U3MEPEHUH, MPEJCTABISATh PE3YIbTAThl U3MEPEHHUM C
MOMOIIBI0 Tabnuil, rpadukoB U GHopMys, OOHAPYKHBATh 3aBUCUMOCTH MEKIY
bu3nYecKUMU BEeTUYMHAMU, OOBSCHATH TIOJYYEHHBIE pE3yJbTaThl W JeNaTh
BBIBO/IbI, OLICHUBATh IPaHUIIbI TOTPEITHOCTEN PE3YyIbTaTOB U3MEPEHUI;
. YMEHHUSI IPUMEHSATh TEOPETUUECKUE 3HAHUS TI0 (PU3UKE HA MPAKTUKE, peliaTh
dbu3nyueckue 3aa4 Ha MPUMEHEHUE MTOJTYYEHHBIX 3HAHUM;
. YMEHUSI W HABBIKM TPUMEHATH TOJYyYCHHbIE 3HAHUS JUIsI OOBSICHECHUS
MPUHLIMIIOB  JIEMCTBUS  BAXHEWIIMX TEXHUYECKUX  YCTPOMCTB, PELICHHUS



NPAaKTUUECKUX 3a/ay MOBCEAHEBHOM JKM3HM, oOecreueHus: 0e30MacHOCTH CBOEH
KU3HH, PALIMOHAIIBHOTO IIPUPOIOIIOIB30BAHUS U OXPAHBI OKPYXKAIOIIEH CPEJIbI;

. (dopMHpoBaHUE YOEXKIECHHS B 3aKOHOMEPHOM CBSI3W M TMO3HABAEMOCTHU
SABJICHUM MPUPOJbl, B OOBEKTUBHOCTH HAyYHOTO 3HAHUS, B BBICOKOW IIEHHOCTH
HayKU B pa3BUTUU MaTEPUAIIBHON U JyXOBHOM KYJIBTYPBI JIIOACH;

. pa3BUTHE TEOPETHUUECKOIO MBIIIJIEHUS] HA OCHOBE (POPMHUPOBAHUS YMEHUU
yCTaHaBIUBaTh (DaKThl, pa3inyaTb MPUYUHBI U CJIEICTBUSA, CTPOUTh MOJEIH U
BBIIBUTAaTh  THIOTE3bl, OTHICKUBATh W  (POPMYJIMpPOBaTH  JOKa3aTEIbCTBA
BBIIBUHYTBIX THIIOTE3, BHIBOJAUTH U3 IKCIIEPUMEHTAIBHBIX (DaKTOB U TEOPETUUECKUX
Mozenel (PU3nIeCcKre 3aKOHBbL;

. KOMMYHUKATHBHBIE YMEHMS: JOKJIaAbIBaTh O PpE3yJbTaTax CBOETO
UCCIICJOBAHUsl, y4aCTBOBATh B JUCKYCCUH, KPATKO U TOYHO OTBEYaTh HA BOIIPOCHI,
UCIOJIb30BaTh CIPABOYHYIO JIUTEPATYPY U APYTrUe UCTOYHUKU UHPOPMAIUH.
OO01muMu IpeaMETHBIMU Pe3yIbTaTaMHu 00YUYEeHUS 110 TaHHOMY KypCY SIBISFOTCS:

. YMEHHE TII0JIb30BATHCS METOJAMU HAYYHOI'O MWCCIICNOBAHUSA SBJICHUU
IPUPOJIbI: MPOBOJUTH HAOIOJEHUS, TJIAHUPOBATh U BBINOJHATh IKCHEPUMEHTHI,
oOpalaThIBaTh pe3ysbTaThl U3MEPEHUHN, MPEACTABIATh PE3yJbTaThl U3MEPEHUH C
OMOIIBI0 Tabnuil, rpadukoB u GHopMys, OOHAPYKHBATh 3aBUCUMOCTH MEKIY
($u3NYECKUMU BETUYMHAMU, OOBACHATH PE3yNbTaThl U JeNaTh BHIBOJBI, OLICHUBATH
IPaHULBI HOTPEIIHOCTEN PE3YIBTATOB U3MEPEHNN;

. Pa3BUTHE TEOPETUUYECKOTO MBIIUICHUS Ha OCHOBE (DOPMHUPOBAHMS YMEHHIM
yCTaHaBiIMBaTh (aKThl, pa3inyaTh TPUYMHBI U CJICACTBHUS, HCIOJIH30BAThH
dbusznueckue MOJENH, BBIIBUTATh THIOTE3bl, OTHICKUBATh W (POPMYIHPOBATH
JI0Ka3aTEIbCTBA BbIJIBUHYTHIX TUIIOTE3.

2. Conepxanue yueOHoro npeamera (136 yacos)

BbasoBblii ypoBenb 10 kiacc (68 4.)

Pu3NKa U eCTeCTBEHHO-HAYYHbIH MeTOX MO3HAHMSA NPUPOALI -14.
®duszuka — pyHIaMeHTalbHas HayKa O MpUpoje. MeToabl HaydHOTO UCCIeI0BaHUS
¢usnyeckux sBiIeHUNA. MoaenupoBaHue (PU3MUECKUX SIBICHUN M TPOILIECCOB.
@U3NYECKUN 3aKOH — IPaHULBI IPUMEHUMOCTH. DHU3NYECKUE TEOPUU U IPUHLUII
cooTBETCTBUS. Posib U MecTO (u3MKU B (POPMUPOBAHUU COBPEMEHHON HayuyHOU
KApTUHBI MUPA, B IPAKTUYECKON IEITENBHOCTH JIOAEH. Dusuka u Kyiemypa.

Mexanuka -32+2 4.

I'panuibl IPUMEHUMOCTH KIIACCUYECKOM MEXaHUKU. BaxkHenme KuHeMaTuiecKue
XapaKTEPUCTHKHU — IIEPEMEILICHHUE, CKOPOCTh, YyCKOpeHUe. OCHOBHBIE MOJEIH TEN U
JIBUKCHUM.



B3aumoneiictBue Tten. 3akoHbl BcemupHoro taroreHus, I'yka, cyxoro TpeHUS.
NuepryanbHas cucteMa orcdeTa. 3aKoHbl MexaHUKU HproToHA.

NMnynibc MatepraibHOM TOYKH M CUCTEMBI. MI3MEHEHNE U COXpPaHEHNE UMITYJIbCA.
Hcnonvzosanue 3aK0H08 MexXaHUKU OJis1 00bACHEHUS. OBUNCEHUS HeOeCHbIX mel U OJis
pazeumus. KOCMUYeckux ucciedoganuil. MexaHuueckas SHEpPrusi CUCTEMbl Tel.
3aK0H COXpaHEHMs] MEXaHUYeCKoW sHeprun. PaboTa cubl.

Pasnosecue mamepuanvrnou mouxu u meepoozo mena. Ycinosus pasHogecus.
Momenm cunvl. Pasnogecue sicuokocmu u easa. /[susicenue scudkocmeti u 2a3os.

JlaGopaTopHbie pabOThI

1. N3smepenne yckopeHus.

2. N3mMepenue CUil B MEXaHUKE.

MouJgekyasipaas Gpu3uka u TepMoauHaMuKa-19+2 y.
MonekynapHo-kunetudeckas Teopus (MKT) crpoenuss BemectBa U ee
AKCIIEpUMEHTAJIbHBIE JlOKa3aTeslbcTBa. AOCONIOTHAsE TeMmIeparypa Kak Mepa
CpEIHEN KMHETUYECKOW SHEPTUU TEILJIOBOTO JABHXKEHMS YaCTHI] BemecTtsa. Moaenp
UJICAJIBHOTO ra3a. JlaBiieHue raza. Y paBHEHHUE COCTOSIHUS UAECAJIBHOIO rasa.
YpaBuenue Menneneesa—Knanenpona.

ArperatHble COCTOSIHUSA BellecTBa. Modenb cmpoenust H#cuUoKocmel.
Buytpennsis sHeprus. Pabora u Temionepenada Kak CIOCOObI W3MEHEHUS
BHYTpEeHHEU sHepruu. [lepBriii 3akoH TepMoiuHaMUKU. HeoOpaTUMOCTh TEIIOBBIX
npoueccoB. [[puHIMIBI AEUCTBUS TEIIOBBIX MAIIIMH.

JlaGopatopHbie pabOThI

3. HccnenoBanne n300poIieccoB.

duexkTpoaunamuka-10 .

Onektpuueckoe rmone. 3akoH Kymona. HampsbkeHHOCTP W ITOTEHUHAI
ANEKTPOCTaTUYECKOro mouisl. IIpoBOAHMKH, TMOTYNPOBOJHMKHA W JIHDJIEKTPHKHU.
Konnencarop.

IloBTOpenue — 2 u.

JIBI>KEHUE C TMOCTOAHHBIM YycKopenweMm. Cuibl B mpupojge. IIpomexyrounas
aTTecTalus.

11 kaacce (68 4.)

daekTpoauHaMuKa-22+2 v,
[ToCTOSIHHBINA JJIEKTPUYECKHM TOK. OJEKTPOJABMKYIIas cwia. 3akoH Owma g
MOJTHOM  Henu. DJIEKTPUYECKH TOK B  MPOBOJHHUKAX, AJEKTPOJIUTAX,
MOJTIYTIPOBOJHUKAX, Ta3aX U BakyyMme. Ceepxnposooumocme.



Nuaykuyst MarHuTHOTO 1MOJIst. [[eMCTBME MAarHUTHOTO T0JIs HAa ITPOBOJIHUK C TOKOM

U JIBIOKYIIYIOCS 3apsbKeHHY1o yacTuiyy. Cuiia Amniepa u cuna Jlopeniia. MarHutHble

CBONCTBA BEILECTBA.

3aKOH JIEKTPOMAarHuTHOM MHAYKIHUH. DIIEKTPOMarHuTHOE noJe. llepeMeHHbIi TOK.

SBnenue camonHaykuu. UHAYKTUBHOCTD. DHepeus IN1eKmMpoMaASHUMHO2O0 NOJIAL.
JlaGoparopHbie paboThI

l. M3mepenne OJIC ucCTOUHMKA TOKA HW3MEPEHHUE W BHYTPEHHETO
CONPOTUBJICHUSI UICTOYHUKA TOKA.

2. HccnenoBanue sBJICHUS SJIEKTPOMArHUTHOM MHAyKIMKU. Mexanuka-4
y,

Mexanuueckue konebanus. [IpeBparieHust 3HEpruu npu KoJieOaHUsIX.

DJIeKTPOAUHAMHUKA-T 4.

DnekTpoMarHuTHbIC Kosiebanus. KonebaTeapHbIN KOHTYD.

Mexanuka-3 4.

MexaHu4eckre BOJHBI. DHEPTHs BOJIHBI.

JuieKTpoAUHAMHUKA-7+3 4.
DONEeKTPOMArHUTHBIC BOJIHBL. J[Mama3oHbl AJIEKTPOMArHUTHBIX W3IYYCHHH U WX
MPAKTUIECKOE TIPUMCHCHHE.

I'eomerpuueckas ontrka. BosiHOBBIE CBOMCTBA CBETA.

JlaGoparopHbie paboThI

3. Ornpenenenue noka3aresns NpeaoMICHUS CPEIbI.
4. Onpenenenre IMHBI CBETOBOU BOJIHBI.
5. Hab6mronenue BOJIHOBBIX CBOICTB cBeTa:

UHTEpPEpEeHIINH, TU(paKIIIK, MOISIPU3ALIUH.

OcHOBBI cIeNMATbHOM TEOPUH OTHOCHTEJIBHOCTH -24.
NHBapuaHTHOCTH MOJYJISl CKOPOCTH CBETa B BakyyMe. [I[pUHIIMTT OTHOCUTEIBbHOCTH
OiiHmTelHa. CBsI3b MacChl M DHEPTUU CBOOOHOM YaCTHUIIBI.
DHEprus MoKosl.

KBanroBasi puzuka. ®usuka atoMa u aTOMHOro siapa-10 u.
I'mnoteza M. Ilnmanka. ®@otoanektpudeckuii rdpdekr. Doron. KopmyckymnspHo-
BOJTHOBOM ayanu3Mm. Coomuoutenue HeonpeoeieHHoCcmel
[etizenbepea.
[Inanerapuass monenb aromMa. OObsICHEHHE JIMHEMYAaTOro CHeKTpa BOAOPOJa Ha
OCHOBE KBAaHTOBBIX NOCTYJIaTOB bopa.
CoctaB W CTpOEHHME aTOMHOTO SApa. DHEPrUs CBSA3M AaTOMHBIX siaep. Buabl
PaaMOaKTUBHBIX NPEBPAIICHUN ATOMHBIX SIAEP.



3aKOH paJMOaKTUBHOTO pacmnaja. SnepHele peakiuu. llenHas peakius AeieHUS
saep.
DiieMeHTapHbIe YacTUlbl. DyH/IAMEHTAIBHBIE B3aUMOICCTBUSL.
Crpoenue BeesienHoii-4 4.
CoBpeMeHHBIE NPEACTABIEHUS O MPOUCXOXKACHUHM U 3BOMOUMK COJHIA U 3BE3].
Knaccuduxanus 38e3/1. 3B€3/1bl 1 HICTOYHUKH UX SHEPTHUHU.
INanakrtuka. IIpencraBnenne o CTpOCHUHU U 3BOJIIOLMU BeeneHHom.
IHoBTOpeHue -4 4.
MarnuTtHoe nojie. DIeKTpoMarHuTHas HHAYKIH. DJIeKTPOMarHUTHbIE KOJIeOaHusI.
DnekTpoMaruuTHas BoHa. [IpomMe:xkyTouHass arrecTanus .

3. TemaTu4eckoe NJIAHUPOBAHHE

Ne Conepxxanue Koun-Bo wacos

3

10 xaace

DuU3MKa U eCTECTBEHHO HAYYHbIH METOJ 1 4.
MO3HAHUSA NPUPO/bI.

Mexanuka 3242 v,

Rl N |~ =

JlaGopaTopHas pabota No 1
«3mepeHne yCcKopeHus»

2 JlabopaTtopHnas pabora No2 «U3mepenue cui B
MEXaHUKE»

3 MouekyasipHas ¢pusuka. TepMoauHaMuKa. 19+2uy.

—

=

JlabopatopHas pabota No  3«HMccnenoBanue
M30IPOIIECCOB (2 4.)

DIeKTPOAMHAMMKA 10 4.

IToBTOpEHUE 2y,

- U |- b

[IpomexxyTounas aTTecTarus.
HaxkonurenpHas cuctema.

Bcezo 3a 200 68 u.

11 Knacc

1) AneKTpoagUHAMMUKA. 2242y,




NabopatopHas pabota Ne 1 «WU3mepenne 34C
MCTOYHMKA TOKA W BHYTPEHHEro ConpoTUB/EHMA
MCTOYHMKA TOKa»
NabopatopHaa pabora Ne2  «MccnepoBaHue
3NEeKTPOMArHUTHOM MHAYKUUM Y.
2) MexaHuKa 4y,
3) dNeKTpogUHaMMKA 7 4.
4) MexaHuKa 3u.
5) dNeKTpoAUHAMMKA 743 u.
1 NabopaTtopHan paboTa «OnpepeneHne
nokasaTtens NpenoMeHNs cpeabl».
2 NabopatopHas  paboTa «OnpepenexHne
OJINHbI CBETOBOW BOJIHbI».
4 NabopaTtopHas paboTa «HabnwoaeHne
BO/IHOBbIX CBOWCTB CBeTa: WHTepdepeHums,
andpakums, nonapmsayma».
6) OCHOBbI CNeuuanbHOU TeEOPUUN OTHOCUTEIBHOCTU 2.
7) KBaHTOBaA pusnka. dusmnka atroma 1 aToOMHOro 10 u.
aapa.
8) CtpoeHue BceneHHoii. 4y,
9) MNosTopeHue. 4y,
MpomerKyTouyHaa aTtrecTauums.
HakonutenbHasa cuctema.
Bcero 3aropg 68 u.
Bcero Ha yuebHbIV npeameTt 136 u.




