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IHosicuuTeaLHAA 3aIUCKA

[entpbl 00pa3oBaHMsl €CTECTBEHHO-HAY4YHOUW HampaBiieHHOCTH «Touka poctay
co3JaHbl C LEIbI0 Pa3BUTHS Yy OOYYalOIIMXCS  E€CTECTBEHHO-HAY4YHOM,
MaTreMaTu4ecKkon, HHGOPMAIIMOHHON TPAaMOTHOCTH, (POPMUPOBAHUS KPUTUUECKOTO
Y KpPEaTUBHOI'O MBIIUICHUS, COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYYHOMN
HAIPaBJICHHOCTH, a TAKXKE I MPAKTUYECKON O0TpabOTKU yueOHOro Marepuania o
y4eOHbIM npeameTam «DPuznkay, « XumMus», « bBHOTOTHS.

Heab 1 3axa4n
. Peanmuzanus ocHOBHBIX 00IIe00pa30BaTeIbHBIX TPOrPaMM IO YYCOHBIM
IpeIMeTaM €CTECTBEHHO-HAy4YHOW HaNpaBJICeHHOCTH, B TOM 4YHCJIE B paMKax
BHEYPOUYHOU JIEATEILHOCTH O0YYarOIITNXCS.
. Pa3paboTtka w  peanmsainus ~ pa3HOYPOBHEBBIX  JIOMOJHHUTEIBHBIX
00111€00pa30BaTeNIbHBIX MPOrPAMM €CTECTBEHHO-HAYYHOM HANpaBJIECHHOCTH, a
TaK)K€ MHBIX MPOTpaMM, B TOM UUCJIE B KAHUKYJIAPHBIN MEpUO.

. BoBneuenne yuammxcs M IMeJarormyeckux pabOTHHUKOB B IMPOEKTHYIO
NEATEIbHOCTb.
. Opranuzanusi BHEY4eOHOM JESATENIbHOCTH B KaHUKYJSIPHBIA Mepuon,

pa3paboTKa U peanusalys COOTBETCTBYIOIIMX 00pa30BaTEIbHbBIX MTPOTPAMM, B TOM
yucjae JUIs Jarepei, OpraHu30BaHHBIX O00pPAa30BaTEIbHBIMH YUPEIKICHUSIMHU B
KaHUKYJISIPHBIN TIEPUO/T.

. [ToBbileHKe MpodhecCuoHaTBLHOTO MAacTePCTBA NEJArornYeCKUX paOOTHHUKOB
IIEHTpa, peaJu3yIOIIUX OCHOBHBIE M JOIMOJHHUTEIbHbIC O0IIe00pa3oBaTeIbHbIC
MPOrPaAMMBL.

. Co3nanue nientpa «Touka pocTa» mpeanojaracT pa3BUTHE 00pa3oBaTEIbHOM
UHOPACTPYKTYPHI 00IIe00pa30BaTeILHON OpraHU3allii, B TOM YHCJIE OCHAIICHUE
00111e00pa3oBaTeIbHON OpraHU3AIMH:

. 000pyi0BaHUEM, CpeJCTBAMU OOYUYEHHUS U BOCTIUTAHUS JIJIs U3YyUCHHUS (B TOM
YUCJE OKCIEPUMEHTAIBHOTO) TIPEAMETOB, KYpPCOB, JIUCHMIUIMH (MOJIYJICH)
€CTECTBEHHO-HAYYHOU HaNPaBJICHHOCTH npu peanu3anuu OCHOBHBIX
00111e00pa30BaTeNIbHBIX MPOrpaMM M JOMOJHUTEIbHBIX 00111e00pa30BaTEIbHbIX
nporpaMM, B TOM 4YHUCJE JJIS PaCUIMPEHUs] COJEpkKaHUS YYEOHBIX MPEIMETOB
«Duzukay, «Xumusy», «buomorusy;

. 000py0BaHUEM, CPEACTBAMH OOYUYCHHMS WM BOCIHMTAHUS IS peaTu3aiuu
porpamMm JIOMIOJTHUTEIIBHOT O 00pa3oBaHUs €CTECTBEHHO-HAYYHOU
HaIIPaBJICHHOCTEM;



. KOMITBIOTEPHBIM U UHBIM 000PYI0BAHUEM.

[IpodunbHBIE  KOMIUIEKT  OOOpYyJOBaHUS  MOXKET OBITh  BBIOpaH IS
0011e00pa3oBaTENbHbIX OpPraHU3aluid, MUMEIOIIMX HAa MOMEHT CO3JaHHUs LEHTpa
«Touka pocta» HabOp cpeacTB OOy4YeHUsT U BOCIUTAHMS, MTOKPHIBAIOIIUN CBOUMU
(GYyHKUMOHATBHBIMM  BO3MOXKHOCTSIMU  0a30Bble MOTPEOHOCTH TMPU HU3YUECHHUH
y4eOHBIX MpeaMeToB «Dusukay, « XuMus» U «bruonorus.

MuHUManbHO HEOOXOMUMBIE (YHKIIMOHANBHBIC W TEXHHUYECKHE TpPEeOOBaHUSI U
MUHUMAJIBHOE KOJIMYECTBO OOOPYJIOBaHHUA, IMEPEUYEHb PACXOJHBIX MaTEpHUAIIOB,
CpencTB OOy4YeHHUss M BOCIMTAaHMS ISl OcHauleHusi 1eHTpoB «Touka pocrtay
onpenenstorcs PernoHanbHbIM KOOpAUHATOPOM € yueToMm lIpumepHOro mepedss
000pyI0BaHUsI, PACXOJIHBIX MATEPHAIIOB, CPEJCTB OOyYEHUS W BOCIHUTAHUS IS
co3anus 1 obecriedeHust QyHKIMOHUPOBAHUS LIEHTPOB 00OPA30BaHUSI €CTECTBEHHO-
HAy4YHOH HarpaBJIeHHOCTH « Touka pocTa» B 0011€00pa30BaTeIbHbIX OPraHU3aLUsX,
PacIoJIOKEHHBIX B CEIBCKOM MECTHOCTH M MAJIbIX FTOpOAaXx.

[TpodunbHBINM KOMIUIEKT 000pyI0BaHus oOecrieunBaeT 3PHEKTUBHOE JOCTHKEHUE
o0pa3oBaTeNbHBIX PE3yJbTaTOB OOYYAIOMIMMHUCS TIO TPOrpaMMaM eCTECTBEHHO-
HAay4YHOM HANpaBICHHOCTH, BO3MOXKXHOCTb YIIyOJEHHOTO HM3YyYEHHS OTAEIIbHBIX
OpeIMETOB, B TOM 4YHcIie g (POPMUPOBAHMS M300PETATENHCKOTO0, KPEaTUBHOIO,
KPUTUYECKOTO  MBIIUICHUS, pPa3BUTUS  (QYHKIMOHAJIBLHOW TPAMOTHOCTH Y
00y4Jaronuxcsi, B TOM YHUCJI€ €CTECTBEHHO-HAYYHON U MAaTEMaTUYECKOM.
DKCIEPUMEHT ABJISIETCA UCTOYHUKOM 3HAHUHN U KPUTEPUEM UX UCTUHHOCTH B HAaYKeE.
KoHuenuust coBpeMeHHOro o0Opa3oBaHUs MOAPAa3yMEBAET, 4YTO B y4eOHOM
AKCIIEPUMEHTE  BEAYUIYI0  poJib  JIOJDKEH  3aHSATh  CaMOCTOSITEJIbHBIN
UCCJIeI0BATEIbCKUIMA YYEHUUECKU N AKCIIEPUMEHT. CoBpeMeHHbIe
AKCIIEPUMEHTAJIbHBIE HCCIEAOBAHMS MO (DU3MKE yKe TPYyAHO MPEACTaBUTH Oe€3
UCIIOJIb30BAaHUSI HE TOJIBKO AaHAJIOTOBBIX, HO U HU(PPOBBIX H3MEPHUTEIBHBIX
npubopos. B denepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
(nanee — ®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUMA
(mamee — VYVY]I), npuobperaeMbXx YYalIUMHUCS, JOJKHO CTaThb YMEHHE
«TPOBEACHUSI OMBITOB, MPOCTBIX IKCIEPUMEHTAIBHBIX HCCIEAOBAaHUMN, MPSAMBIX U
KOCBCHHBIX HW3MEPCHHMA C WCIOJB30BAHWEM AaHAJIOTOBBIX U MHU(PPOBBIX
U3MEPUTETBHBIX PUOOPOBY.

VYueOHbiii  3KkcrepuMeHT 10  (U3UKE, TMPOBOJUMBIA Ha  TPATUIMOHHOM
o0opynoBanuu (06e3 nmpuMeHeHus UGPOBBIX JTa0OPATOPHUil), HE MOXKET B MOJTHOU
Mepe 00ecneunTh peleHre BceX 00pa3oBaTeIbHbIX 3a/1a4 B COBPEMEHHOM HIKOJIE.
CrnoxuBIHIasicsi CUTyarusi 00yCJIOBJIEHA CYIIECTBOBAHUEM Psijia TPOOIeM:



e TPAJAUIIMOHHOE IIKOJHbHOE O00PYJOBaHUE M3-3a OTPAHUYCHHS TEXHUYECKUX

BO3MOXXKHOCTEM HE TO3BOJIIET MPOBOAUTH MHOTHE  KOJIMYECTBEHHBIC

UCCIICIOBAHMS,

e JUINTEIHHOCTh TMPOBENEHUS (PUINYECKUX HCCIEAOBaHMNA HE Bceraa

COrJacyercs ¢ JUIMTEIbHOCTHIO YUEOHBIX 3aHSATH;

e BO3MOXHOCTH  MPOBEACHHUA  MHOTMX  (U3MUECKUX  HCCIIETOBaHUMN

OTrPaHUYUBAETCS TPEOOBAHUSAMU TEXHUKH 0€30MaCHOCTH U JIp.
HudpoBas nabopaTopusi KapAUHAIBHBIM OOpa30oM H3MEHSET METOJUKY U
colepKaHUE  HAKCIIEPUMEHTAIbHON  JEATENBbHOCTM M TIOMOTAeT  PEUIMTH
BbIILIETIEpeUnCIIeHHble mpoOiemsbl. [llupokuit cnexTp UHUQPOBBIX AaTYMKOB
MO3BOJISIET yYalIUMCs 3HAKOMUTHCS € MapameTpaMu (pU3MuecKoro SKCIepuMeHTa He
TOJBKO Ha KAa4eCTBEHHOM, HO W Ha KOJUYECTBEHHOM ypoBHE. C TOMOIIbIO
1 poBoil 1abOpaTopuu MOXKHO MPOBOAMTH JJIUTEIBHBIN JKCIIEPUMEHT JaKe B
OTCYTCTBUHU 3KcriepuMenTaTopa. [Ipu 3ToM n3mepsiemblie JaHHbIE U PE3yJIbTaThl UX
00paboTKH 0TOOPaXKAIOTCS HEMOCPEICTBEHHO Ha AKPaHE KOMITbIOTEpa.
B mporecce dpopMupoBaHus 3KCIEPUMEHTANbHBIX YMEHUN MO (PU3MKE ydaluiics
YUUTCS IPEACTABISATh HH(OOPMALINIO 00 MCCIETOBAHUY B UETHIPEX BUAX:

e B BepOAJbHOM: ONUCHIBATh IKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEINb

DKCIIEpUMEHTa, (UKCUPOBATh BHUMAHUE HA M3MEPSAEMbIX (PU3UYECKUX

BEITMYMHAX, TEPMUHOJIOTHH,

e B TaOJIMYHOM: 3aMONHSITH TAOIUIIBI TAaHHBIX, JIEKAIIUX B OCHOBE MIOCTPOCHUS

rpadukoB (IpU ATOM Yy Y4YAIIUXCS BO3HHUKAET NEPBUYHOE MPEACTABICHHE O

Macitadax BeJIMYrH);

e B rpadM4eCcKOM: CTPOUTH TpauKy MO TaOIMYHBIM JaHHBIM, YTO TIO3BOJISIET

NEpEeUTH K BBIABIKCHHUIO THIIOTE3 O XapakTepe 3aBUCUMOCTU MEXIY

dbuznyecKkuMu BeTUYMHAMU (IIPU 3TOM YUYHUTENb MMOKa3bIBAeT MPEUMYIIECTBO B

BU3yalIHM3allil  3aBUCHUMOCTEH  MEXIy BEIUYMHAMHU, HATSIAHOCTh WU

MHOTOMEPHOCTb);

e B aHAIUTHYECKOM (B BHUAEC MaTEeMaTHYECKHX YpaBHEHUI): MPHUBOIUTH

MaTeMaTHYECKOe OTIHCaHNe B3aMMOCBSI3H ¢u3nyeckux  BENUYUH,

MaTeMaTU4ecKoe 0000IeHHE TTOJYYEHHBIX Pe3yJIbTaTOB.
[Tepexon K KaXIOMy ATamy MpeACTaBICHUS UHPOPMAIMU 3aHUMAET JIOCTATOYHO
OOJBIIION TPOMEKYTOK BpeMeHH. be3ycinoBHO, B 7—9 Kilaccax 3TOT MpoIiecc
HEOOXOJMM, HO B CTapUIMX KJaccax 3TO BpeMsi MOXKHO Obuio ObI OTBECTH Ha
penieHure 0osiee BaKHbIX 3a1a4. B aToM mane nudposbie 1a00paTOPUU MO3BOJISIIOT
CYIIIECTBEHHO AKOHOMHUTH BPEMsl, KOTOPOE€ MOKHO MOTPAaTUTh Ha (popMHpoOBaHHE
UCCJIEIOBATENIbCKUX YMEHUM  ydallluXCsi, BBIPAXKAIOIIUXCS B  CIEAYIOLIUX
JICUCTBUIX:



e OIpeJesieHue MpoOJIeMBI;

e IIOCTaHOBKA HCCJIENIOBATEIbCKON 3aauH;

e IUIAHWPOBAHUE PEIICHUS 3a/1a4H;

* IIOCTPOCHHE MOJETEN;

e BBIJIBIDKCHUE THUIIOTE3;
. SKCIIEPUMEHTATbHAS NpOBEpKa  THIIOTE3;

aHaIu3 JTAHHBIX YKCIIEPUMEHTOB WJIU HAOJIOICHHUIA;

e (opmynrpoBaHHUE BHIBOIOB.
[Tocmeqnue TOABI Yy YydYamIMXcsl HAONIONASTCS HU3Kas MOTHUBAIUS HM3yUYCHUS
€CTECTBEHHO-HAYYHBIX [UCUMIUIMH U, KaK CIEJICTBHE, TMaJIeHhe KadecTBa
oOpazoBanms. IludpoBoe yueOHOE O0OOpyAOBaHHE TO3BOJIAET  YYAIIAMCS
O03HAKOMHUTHCSI C COBPEMEHHBIMH METOJIAMH HWCCIEAOBAHUS, MPUMCHSICMBIMHA B
HayKe, a YYUTEN0 — TMPUMEHATh Ha MPAKTUKE COBPEMEHHBIC MEAarorHYecKue
TexHonoruu. llosTomy rHaBHOW cocraBistomien komruiekTa «llIkombHOTO
KBantopuymay sBIsroTCsS UG POBBIC 1aOOpaTOPUH.

HopmaruBHas 0a3a

®denepanbHblii 3ak0oH oT 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O6
obpazoBanun B Poccuiickoit ®enepanuu» (C W3M. W JOM., BCTYN. B CHIYy C
01.09.2020).

[Tacnopt HarmoHanbHOTO NpoekTa «OopazoBanue» (yTB. npesuanymoM CoBeta npu
[Ipesunente P® mo crparernyecKkoMy pa3BUTUIO M HALMOHAIBHBIM IIPOEKTaM,
npoTokoi1 oT 24.12.2018 Ne 16).

IN'ocynapcrBennas nmporpamma Poccuiickoit deneparnuu «Pa3Burre obpa3oBaHUs»
(ytB. IlocranoBnenuem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «O06 yTBEepXkACHUM TOCYJIAapCTBEHHON mporpamMmbl Poccuiickoi
®denepanuu «Pa3Butre oOpazoBaHUs».

[Ipodeccuonanpubiii  crangapt «llemaror (memaroruueckas JeSTEIBHOCTh B
JOIIKOJIbHOM, HAYaJlbHOM OOIIEM, OCHOBHOM OOIIEM, CpeIHeM OO0IeM
oOpazoBaHuu), (BocmuTaTenb, yuutenb)» (pea. ot 16.06.2019) (IIpuka3
MuHucrepcTBa Tpyaa U counanbHoi 3amuThl PO ot 18 okTs10ps 2013 r. Ne 544H, ¢
WU3MEHEHUSIMU, BHECEHHBIMU NPHKa30M MUHHCTEPCTBA TpyAa U cou3amuTel PO ot
25.12.2014 Ne 11151 n ot 5.08.2016 r. Ne 4221).

[Tpodeccuonanbupii crannapt «llegaror JOMOTHUTENHHOTO 00Opa30BaHUS ACTEH U
B3pocnbix» (IIpukaz MuHuctepcTBa Tpylda M colMaibHOW 3amuthl PO ot
05.05.2018 Ne 298n «O06 yTBepxkaeHun npodeccuoHaibHoro cranaapra «llemgaror
JOTIOJTHUTENBHOTO 00pa30BaHusl JETEH U B3POCIIBIX) ).



®denepanbHBIN rOCYIaPCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO OOIIIETO
oOpazoBanus (yTB. mpuKazoM MuHHUCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepauuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020).

®denepanbHbIl TOCYIapCTBEHHBIM 00pa30BaTeNbHbIA CTAaHAAPT CPEJHEro OOILEro
oOpa3zoBanus (YTB. puka3oM MuHucrepcTBa oOpa3oBaHust U Hayku Poccuiickoil
®enepanuu ot 17.05.2012 Ne 413)

[locranoBienne ['maBHOrO roCyIapCTBEHHOIO CaHUTAapHOro Bpada Poccuiickon
®enepanuu ot 29 gexadbps 2010 r. N 189 r. Mocksa "O0 ytBepxkaenun CanlluH
2.4.2.2821-10 "CaHMTapHO-3MHIEMHOJIOTHYECKHE TpeOOBaHUS K YCJIOBUSIM H
OpraHu3anuu o0y4deHus B 00111e00pa30BaTENIbHBIX YUPEXKICHUAX"

PaGouas nporpamma. ABtopsr: I'.4. Mskumes, M.A. TletpoB u3 coopHuka
"IIporpammel 17151 0011I€00pa30BaTENBHBIX YUpeKaeHu. Pu3nuka. ACTpoHOMHUS. 7 —
11 k. / coct. B.A. KopoBun, B.A. Opinos. — M.: JIpoda, 2019
Meroauueckiue peKOMEHAAlUMu IO CO3JaHUuI0 M (YHKIMOHHUPOBAHUIO B
0011e00pa30BaTENbHBIX OPraHU3ALMIX, PACTIOIO0KEHHBIX B CEIbCKON MECTHOCTH U
MaJIbIX FOpOJIaxX, LIEHTPOB 00pa30BaHUs ECTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOM
HarpaBlieHHocTel («Touka pocTa)

Onucanne MarepuaJbHO-TeXHMYECKO 0a3bl HeHTpa «Touka pocray,
HCIOJIB3YEMOI0 JJIsl peaju3anuu 00pa30BaTeJIbHbIX NPOrpaMM B paMKax
npenogaBanus Gpusukm.

B cocras nentpa «Touka poctay o ¢usnke Bxoaar 0a3oBas (00s13aTenbHas) 4acTh
U IOTIOJTHUTEIbHOE 000pyToBaHue. ba3oBast 4acTh COCTOUT U3 U(PPOBBIX JATUUKOB
U KOMIUIEKTOB COMYTCTBYIOIIMX SJEMEHTOB JUISI OIBITOB TI0O MEXaHHWKE,
MOJICKYJIIPHOW  (U3HWKEe, DJJICKTPOJWHAMHUKE W ONTHKe. JlomoJHUTEIhHOE
obopynoBanue (NMpoGUIBHBIA KOMIUIEKT) TMPEACTaBiIseT co0oil 1udpoByro
nabopatopuio 1mo pusuke.

Ilnanupyemblie pe3yjbTaThbl OCBOCHUSI Y4eOHOro npeamera «@U3uKa» ¢
OnMCaAHNEeM YHHBEPCATbHBIX Y4eOHbIX AeHCTBUIA, AOCTUTAEMbIX
00y4arIuMucst

Jluunocmmuule pesynrbmamoi
OOyuaromuiicss TMOJYYUT BO3MOXKHOCTh JJisi  (OPMHUPOBAHUSA  CIEAYIOIIUX
JUYHOCTHBIX PE3YJIbTATOB:

. pa3BUTHUE  TO3HABATENIBHBIX HWHTEPECOB, WHTEIIEKTYaJbHbBIX u

TBOPUYECKHUX CIIOCOOHOCTEN;



. yOSKJIEHHOCTh B BO3MOXKHOCTH TO3HAHUSI TPHUPOJIBI, B HEOOXOJAMMOCTH
pPa3yMHOI'0 HUCIOJIb30BaHUS JTOCTUKECHUM HAYKH W TEXHOJIOTUM I JaIbHEUIIEro
pa3BUTHS YEJIOBEUECKOIro OOIIECTBa, YBAXKEHHE K TBOPIAM HAYKH M TEXHUKH,
OTHOIIICHHUE K (PU3HKE KaK K DJIEMEHTY OOIIEeYeI0BEUECKON KYIbTYPHI;

. CaMOCTOATENbHOCTh B MPUOOPETEHWH HOBBIX 3HAHUU U NPAKTUYECKUX
YMEHUU;
. TOTOBHOCTH K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMU

WHTEpPECaMU U BO3MOKHOCTSAMU;

. MOTHBALUA OOpPa30BATEIbHOW JIE€ATEIBHOCTH HA OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTI'O IOJAX0/13;

. ¢opMupOBaHHE LIEHHOCTHOTO OTHOILIEHUS IPYr K JPYTry, K YYHUTENI0, K
aBTOPAM OTKPBITHI U U300pETEHUH, K pe3ybTaTaM O0yUeHHUs.

Memanpeomemnvle pe3yromamol
OOyuaromuiicss TOJYYUT BO3MOXKHOCTh JJisi  (OPMHUPOBAHUSA  CIEAYIOIIUX
METANPEAMETHBIX PE3YJIbTaTOB:
. OBJIaJICHUE HABBIKAMHU CaMOCTOSATEJIBHOTO MPUOOPETEHUsI HOBBIX 3HAHMWIA,
OpraHu3allui y4eOHOW JesATeIbHOCTH, IIOCTAHOBKH IIeJied, IUIaHUPOBAHUS,
CAaMOKOHTPOJISI M OLICHKHU PE3YJIbTATOB CBOEH AEATEIbHOCTH, YMEHUSMU ITPEIBUIETH
BO3MOXKHBIE PE3YJIbTAThl CBOUX JICUCTBUMU;
. MOHUMAHHE PA3IUUUNA MEXIYy UCXOAHBIMU (DaKTaMH W TUMOTE3aMU IS UX
O0OBSICHEHHUSI, TECOPETUUECCKUMH MOJCISIMA U PEabHBIMU OOBEKTaMH, OBJIAJCHUE
YHUBEPCAIbHBIMU YICOHBIMU JICUCTBUSAMH Ha MPUMEPAx TUIOTE3 JJis1 OOBSICHEHUS
U3BECTHBIX (DAKTOB W OSKCIEPUMEHTAILHON MPOBEPKU BBIJBUTAEMBIX THUIIOTES,
pa3pabOTKH TCOPETHUCCKUX MOJCIICH IPOIIECCOB MIIH SBJICHHUIA,
. dbopMupoBaHHEe YMEHHI BOCIPUHUMATh, MepepadaThiBaTh U MPEAbIBIATH
uH(OpMaIIHIO B CIIOBECHOM, 00pa3HOM, CUMBOJIMYECKON (popMax, aHAIM3UPOBATh U
nepepadaThiBaTh MOJTYUYCHHYIO MH(OPMAIIUI0 B COOTBETCTBUHM C MOCTABICHHBIMU
3aJja4aMHM, BBIICIATH OCHOBHOE COAEPKAHHUE MPOYUTAHHOIO TEKCTA, HAXOAUTH B
HEM OTBETHI HA OCTABIIEHHBIE BONPOCHI U U3J1arath €ro;
. NpuOOpETeHUE ONbITa CaMOCTOSITELHOTO TIOMCKA, aHaiu3a MU oTOopa
WH(OpMAIIMH C UCTIOH30BAHUEM PA3IMYHBIX UICTOYHUKOB U HOBBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH /IS PEIICHHS TTO3HABATEIbHBIX 33]1a4;
. pa3BUTHE MOHOJIOTUYECKON U THAIIOTUYECKON PEeYH, YMEHUS BbIPAkKaTh CBOU
MBICJTH, CTIIOCOOHOCTH BBICITYILIMBATh COOECEIHHMKA, TOHUMATh €ro TOYKY 3pEHUS,
MPU3HABATh MPABO APYrOro 4eJIOBeKa HA UHOE MHEHUE;
. OCBOCHHME NPUEMOB JCHUCTBUM B HECTAHAAPTHBIX CUTYalMsX, OBJIAJACHUE
HBPUCTUUYECKUMHU METOJIAMU PEIICHUS TPOOJIeM;



. dbopMupoBaHrUe yMEHHIl paboTaTh B TPYNIE C BHIMOJHEHUEM Pa3TUYHBIX
COIMAJIBHBIX POJICH, TPENCTaBIATh W OTCTaWBaTh CBOM B3TJIAIBI U yOEKICHUS,
BECTH IUCKYCCHIO.

Peecynamusnvie YVJ[
OOyuaronuiicsi MOJYYUT BO3MOXKHOCTHb JUIsi  (DOPMUPOBAHUS  CIEIYIOIIUX
peryisaTuBHbIX Y Y 1.
1. VYMeHue CcaMOCTOSITENIbHO OMNpENeNsITh Iead OoOy4YeHHs, CTaBUTh W
dbopMynMpoBaTh HOBBIE 3aJaud B yu€0e W TIO3HABATEIHHON NIEATEIHLHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIILHOU JI€SITEILHOCTH.
OOyJarommics: CMOXKET:
. aHaTM3UPOBaTh  CYLIECTBYIOIIUE U IJIaHUPOBATh OyAyIlIHe

o0Opa3oBaTenbHbIE Pe3yJIbTaThI;
. UICHTU(DUIIUPOBATh COOCTBEHHBIC MPOOIEMBI W ONPEICNATh TJIaBHYIO
npobiemy;
. BBIIBUTATh BEPCHUU pEIICHHUS TPoOseMbl, (HOpMYyIUpOBaTh THIOTE3HI,
IIPEIBOCXUIIATh KOHEYHBIN PE3YJIbTAT;
. CTaBUTh I1Ieb JCATCILHOCTH Ha OCHOBE OIPEACIEHHOW MpOOIeMbl |
CYILLECTBYIOIIHUX BO3MOKHOCTEH;
. dbopMyupoBaTh ydeOHBIE  3amayu KaK Iard JOCTYKCHUS
MOCTaBJICHHOM IEJTH e TEIbHOCTH;
. 000CHOBBIBATH 1IEJIEBBIC OPUEHTHUPHI M IPUOPUTETHI CChLTKAMH HA IIEHHOCTH,
yKa3bIBasi 1 000CHOBBIBASI IOTHUECKYIO MOCIIEA0BATEILHOCTD II1aroB.
2. YMEHHE CaMOCTOSITEIBHO IIAHUPOBATh MYTH JOCTHIKCHUS II€JIeH, B TOM YHCTIEe
aJlbTEpHATHUBHBIC, OCO3HAHHO BbIOMpaTh Haubonee HPPeKTUBHBIE CIOCOOBI
pelIeHrs yaeOHBIX U MO3HABATEIHHBIX 3a/1a4.

OO0y4JaromMHics CMOKET:

. omnpenenaTh HeoOxoauMoe(bie) AeHCTBHE(s]) B COOTBETCTBUU C YYEOHOU U
M03HABATEILHON 3a7ja4aMH M COCTaBIIATh aITOPUTM €To(MX) BBITIOJIHCHHS,
. 000CHOBBIBaTh U OCYIIECTBIIATH BbIOOp HamOosee d(PPEeKTUBHBIX CITOCOOOB

pelieHust yueOHbIX U MO3HABATENIbHBIX 3a/a4;

. ONPEICIIATh/HaX0AUTh, B TOM YHCIIC U3 MPEJIOKEHHBIX BAPUAHTOB, YCIOBUS
TSl BBITIOJTHEHUSL YYEOHOM M MTO3HaBaTEILHOM 3a/1ay;

. BBICTpaWBaTh >KMU3HEHHBIC TUIAHBI HA KPAaTKOCPOUHOE Oynayiee (3asBisTh
L[EJICBBIE OPUEHTHUPBI, CTABUTh AJCKBATHBIC MM 3aJla4yd M Mpeaiaratb JEUCTBUS,
yKa3bIBas 1 000CHOBBIBAsSI JIOTUYECKYIO MOCIIEI0BATEIbHOCTD I11aroB);

. BBHIOMpaTh U3 TMPEIJIOKEHHBIX BapHAaHTOB M CaMOCTOSITEJIbHO HCKaTh
CpencTBa/pecypcehl JUIsl pelIeHus 3a/1a4u/JOCTHKEHUS 11T,



. COCTABJISITH TJIaH PEIICHHS MPOOJIeMbl (BBITIOTHEHUS MTPOEKTA,

IPOBEJICHUSI UCCIICIOBAHUS);

. OTpeNeNsITh TOTCHIMAIbHBIE 3aTPyJAHCHUS TPH pelIeHud y4eOHOU U

MO3HABATEIBHOW 33/1a41 U HAXOJAUTh CPEJICTBA JJISl UX YCTPAHCHUS;

. OMNUCKIBATh CBOM OMNBIT, OPOPMIISIS €ro JJIs MepeIadu APYyTUM JIOIIM B BUE

TEXHOJIOTUU PEUIECHUS MPAKTUYECKUX 3374 ONPEIEeIEHHOrO KIacca;

. IJIAHUPOBATh 151 KOPPEKTUPOBATh CBOK WMHJWBUIYAJIBbHYIO

00pa3oBaTEIbHYIO TPACKTOPHUIO.

3. YMeHHEe COOTHOCUTH CBOM [JEWUCTBHUS C IUIAHUPYEMBIMU pe3yJIbTaTaMHU,

OCYILIECTBIISATH KOHTPOJIb CBOEH JIEATEIIBHOCTH B IIPOLIECCE JOCTUKEHUS PE3YIIbTATA,

OTpEENATh CIOCOOBI IEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUN U TPEOOBaHU,

KOPPEKTUPOBATH CBOU JIEMCTBUSL B COOTBETCTBUM C U3MEHSIIOLIECHCS CUTYallUEH.
OOy4JaromMHCsT CMOKET:

. ONpEeNesATh COBMECTHO C TI€JaroroM W CBEPCTHUKAMHU KPUTEPUHU

IUTAHUPYEMBIX PEe3yJbTaTOB U KPUTEPUU OLICHKH CBOEH yueOHOU AesITeNbHOCTH;

. CUCTEMATU3UPOBaTh (B TOM YHCIE€ BBHIOMpPATh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTATOB U OLICHKU CBOEH JESITENbHOCTH;

. oTOMpaTh  MHCTPYMEHTHI JUIsI  OLCHUBAHUS  CBOEH  JI€ATEIbHOCTH,
OCYLIECTBJIATH CAMOKOHTPOJb CBOEH JAEATENBHOCTH B paMKaxX MPeIIOKEHHBIX
YCIIOBUI U TpeOOBAHMIA;

. OLICHHMBATh CBOIO JIEATEIBHOCTD, apryMEHTUPYd  NPUYHHbI
JOCTHXKEHHUS WJIM OTCYTCTBHUS INIAHUPYEMOTO PE3yJIbTaTa;

. HaXOJMUThb OCTATOYHBbIE CPEACTBA IS BBINOJHEHUS Y4E€OHBIX ACUCTBUN B
U3MEHSIOIIEHCS CUTYalluu W/WIK IPU OTCYTCTBUU TUIAHUPYEMOTO pe3yibTara;

. paboTtas o CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO AESTEIbHOCTD
HAa OCHOBE aHajiu3a W3MEHEHWH CHUTyaluud Uil TMOJYYEHUs 3arlaHupPOBaHHBIX
XapaKTEPUCTHUK MPOAYKTa/pe3yIbTara;

. YCTaHaBJIMBATh CBSI3b MEK/Yy MOJYyYEHHBIMU XapaKTEPUCTUKAMU MTPOIYKTa U
XapaKTEpPUCTHKAMU Ipoliecca JAESITEIbHOCTH W IO 3aBEPUICHUU JAESTEIbHOCTU
npeajaraTb M3MEHEHHE XapaKTepUCTHUK Mpolecca AJs MOMYYEHUs YIy4YlIEHHBIX
XapaKTEPUCTUK MPOIYKTA;

. CBEPSTh CBOM AEUCTBUSI C LIEIbIO U P HEOOXOAUMOCTH UCIPABIISATH OLIMOKH
CaMOCTOSATEIIBHO.

4. YMeHue OoUeHUBATh MPABUIBHOCTD BBIMOJHEHUSI YUEOHOW 3a7a4l, COOCTBEHHbIE
BO3MOYKHOCTH €€ PELICHUS.

OOyYarommics: CMOYKET:




. OTPENENATh KPUTEPUU MPABUILHOCTH (KOPPEKTHOCTH ) BHITOTHEHUS y4eOHOM

3a/1a4u;

. aHAIM3WpPOBaTh M  OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOIIETO

WHCTPYMEHTAPHS JUTsI BBITOJTHEHUS yUeOHOM 3aa4H;

. CBOOOJTHO  TOJNB30BAThCS  BBIPAOOTAHHBIMH  KPUTEPUSIMH  OLIEHKH U

CaMOOIICHKH, MCXOJS U3 IEeW U UMEIONIUXCS CPENICTB, pasziuyas pe3ysbTaT U

CIIOCOOBI ICHCTBUH;

. OIICHWBATh TPOJIYKT CBOCH JEATCIbHOCTH TI0 3aJaHHBIM  W/WIU

CaMOCTOATENIbHO  OMNpPEACNIEHHBIM  KPUTEPUSIM B COOTBETCTBUU C  ILIEJIBIO

NeSITENHHOCTH;

. 00OCHOBBIBATh JTOCTHKUMOCTb IIETTM BRIOPAHHBIM CIIOCOOOM Ha

OCHOBE OIICHKH CBOMX BHYTPCHHHX PECYpPCOB U JOCTYITHBIX BHEITHUX PECYPCOB;

. buKCHpOBaTh U aHATU3UPOBATh IUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX

pe3yIbTaTOB.

5. Bnamenue ocHOBaMHM CaMOKOHTPOJIS, CaMOOLEHKH, NPUHATHS PEIICHUU H

OCYIIECTBIICHUSI OCO3HAHHOTO BEIOOPA B yUeOHOI 1 TTO3HABATEILHOM IEATEILHOCTH.
OOyYarommics: CMOYKET:

. Ha0II0/IaTh M aHAJIM3UPOBATh COOCTBEHHYIO YUE€OHYIO U IMO3HABATEIIbHYIO

ACATCIIBHOCTD )41 JACATCIIbHOCTD APYyIrux 06yqa}oumxc;l B Imponecce

B3aUMOIIPOBEPKY;
. COOTHOCHUTBH pEaJIbHBIE M IUIAHUPYEMBIE pE3yJIbTaTbl WHAUBUYaJIbHON
00pa30oBaTeNbHOMN NESATEILHOCTH U I€N1ATh BHIBOJBL;

. OPUHMMATh pelleHHue B y4eOHOM CHUTyallum M HECTH 32 HEro
OTBETCTBEHHOCTD;

. CaMOCTOSITENIBHO OIPENEATh IPUYMHBI CBOETO YCIIEXa WIM HEycClieXxa M

HaXOJWThH CITOCOOBI BBIXO/IA U3 CUTYaIlMH HEYCIIEeXa;

. PETPOCIIEKTUBHO OMPENIENATh, KAaKUe NEUCTBUS 110 PEIICHUIO YYEeOHO! 3a1auu
WIM TapaMeTpbl ATUX JNEHCTBUN MPHUBEIN K MOJYUYECHUIO MMEIOIIETOCs MPOIyKTa
y4eOHOM JIeSITeIbHOCTH;

. J€MOHCTPHUPOBATh MPUEMBI peTyISIn
NCUXO(PHU3NOIOTMYECKUX/IMOLIMOHATIBHBIX COCTOSIHUM JJisi TOCTHXKEeHUs d(ddekra
ycriokoeHus  (YCTpaHEHUsI  SMOILMOHAJIBHOW  HampsikEHHOCTH),  dddekTa
BOCCTaHOBJICHHS (OCIa0JIeHUsI MPOSBICHUN yTOMJIEHUs), d(pdexra akTuBU3aAUU
(TTOBBITIIEHUS TICUXO(PU3NOIOTUIECKON PEAKTHBHOCTH).

Ilo3nasamenvuvie YVJ[
OOy4aronuiicst MOJYYUT BO3MOXKHOCTH It  (DOPMUPOBAHUS  CIIEAYIONIUX
MO3HABATENbHBIX Y Y [,



1. YMeHue onpeensaTh MOHATHS, CO3/1aBaTh 0000IICHMS, yCTaHABINBATh aHAIOTHH,
KJIACCU(HUIIMPOBATh, CAMOCTOSATEIbLHO BBIOMpPATh OCHOBAHHMS M KPUTEPUU JUIS
KJIaCCU(PHUKAIIUH, YCTAaHABIMBATH IPUIUHHO-CIICACTBCHHBIC CBSI3H, CTPOUTH
JIOTHYECKOEe pacCy’kJIeHUE, YMO3aKJIIOYeHUe (MHIYKTUBHOE, JCIYKTHBHOC,
10 aHAJIOTMH) U JIeJaTh BHIBOJIBI.

OOyYaroumics: CMOYKET:
. 0JI0OMpaTh CJIOBA, COMOMAYMHEHHBIC  KJIFOYEBOMY CIIOBY,

OIIPCACIIAIOINUC CTO IIPU3HAKU U CBOﬁCTBa;

. BBICTPAaUBaTh JIOTHUECKYIO LIEMOYKY, COCTOSIIIYIO M3 KIKYEBOIO CJIOBA U
COMOJYMHEHHBIX EMY CJIOB;

. BBIJIETIATH OOIIMI NPU3HAK IBYX WM HECKOJIBKUX IIPEIMETOB UJIH SABJICHUHN U
OOBSICHATH UX CXOJCTBO;

. 00BEUHATD NPEAMETHI U SIBJIEHUS B TPYIIIHI IO ONPEACIEHHBIM IIPU3HAKAM,
CpaBHUBATH, KJIACCU(PUIIMPOBATH U 0000IIATh (PAKTHI U SIBICHUS;

. BBIJIETIATH SIBJICHUE U3 OOLIETO psAjia IPYTUX ABJICHUM;

. OTpeeNsATh OOCTOSTENbCTBA, KOTOPHIE MPEIIIECTBOBAIM BO3HUKHOBEHUIO

CBSI3U MEXKJy SIBICHUSMHU, U3 ITUX OOCTOSITEIBCTB BBIJIENATH ONPEACIISIONINE,
CIOCOOHBIE OBITh MPUYMHON JAHHOTO SIBJICHUSI, BBISBIISITH IPUYUHBI U CJICICTBUS
SIBJICHUI;

. CTPOHTH PaCCyXACHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SBICHUSM U
OT YaCTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PACCYXKICHUE HA OCHOBE CPAaBHEHUS ITPEIMETOB U SIBIICHUI, BBIIACISA
IpU 3TOM OOLIME TPU3HAKH;

. u3JIarath IOJYyYCHHYIO HWH(OpMAIUMI0, HUHTEPNPETHPYS €€ B KOHTEKCTE
pelaeMon 3aJ1a4u;

. CaMOCTOSITENIbHO yKa3bIBaTh Ha MH(POPMAIMIO, HYKJAIOIIYIOCS B MPOBEPKE,
npejjiaraTb M MPUMEHSTh CIOCO0 MPOBEPKH JOCTOBEPHOCTH HWH(OpMALNU; o
BepOaInM30BaTh YMOIIMOHAIBLHOE BIICUATIICHUE, OKA3aHHOE Ha HETO HCTOYHUKOM;

. OOBSCHATH SIBIICHUS, MPOIECCHI, CBA3M U OTHOIICHHUS, BHISBISIEMbIE B XOJI€
MO3HABATEIBLHOM U MCCIIEA0BATEIbCKON AESITEIBbHOCTH (IPUBOJUTH OOBICHEHUE C
u3MeHEeHHEeM (QopMbl TPEACTaBICHUS; OOBSACHSTh, NETANU3UPYsl uiu o0o0IIas;
OOBSICHATD C 3aJJaHHON TOYKHU 3PECHUS);

. BBISBJSIT M Ha3bIBaTh MNPUYUHBI COOBITHS, SBJICHHUS, B TOM YHCIE
BO3MOXHBIE/HAaNOOJIee BEPOSTHBIC MPUUNHBI, BO3MOXKHBIC MOCIEACTBUS 3aJaHHON
MIPUYXHBI, CAMOCTOSATEIIBHO OCYIIECTBIISISI IPUYUHHO-CIEACTBEHHBIN aHAIN3;

. Jle7IaTh BBIBOJ] HA OCHOBE KPUTHYECKOTO aHalv3a Pa3HbIX TOYEK 3PEHHS,
MOATBEPKAaTh BBIBOJI COOCTBEHHOM apryMEHTallMedl WM CaMOCTOSATEIIbHO
MOJIYYEHHBIMH JIaHHBIMH.



2. YMeH#ue co3/1aBaTh, MPUMEHSATh U MPeoOpa30BhIBaTh 3HAKU U CUMBOJIBI, MOJIEITH
U CXEMBI JII pelieHns Y4eOHbBIX M MO3HABATCIBHBIX 3a1a4.
OOy4JaromMicss CMOKET:

. 0003HaYaTh CHMBOJIOM U 3HAKOM TIPEIMET U/UIU SIBJICHUE;

. OTIPEIEIATh JTOTUIECKUE CBI3U MEKIY IpeIMeTaMu W/
SIBJICHHSIMHU, 0003Ha4YaTh JAHHBIC JJOTHICCKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

. co371aBaTh a0CTPAKTHBIN UM PeasibHbIN 00pa3 nmpeamMeTa u/miu

SIBJICHHSI,

. CTPOUTh MOJEJIb/CXEMY Ha OCHOBE YCIOBMM 3aaud W/Miau crocoba eé
pEIICHNUS;

. co3JaBaTh BepOaibHBbIC, BEIIECTBEHHbIE M HH(POPMAIIMOHHBIE MOJEIU C

BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJI ONpeleeHus crocoda
pEIleHus 3a]]a4 B COOTBETCTBUU C CUTYaIUEHl;
. npeoOpa3oBbIBaTh MOJEIU C LENbI0 BBISIBICHUS OOIIMX 3aKOHOB,
OTIPEIEISIONIUX IAHHYIO MTPEAMETHYIO 00J1aCTh;
. NEPEBOJUTH CJIOXKHYK MO COCTaBY (MHOIOacCHEKTHYIO) HH(POPMALMIO H3
rpaduyeckoro Wi (QOpMaIM30BAaHHOTO (CUMBOJBHOTO) TIPEACTABICHUS B
TEKCTOBOE U HA00OPOT;
. CTPOUTH CXEMY, AJITOPUTM JCHCTBHUS, WUCIPABISATh WA BOCCTAHABIMBATH
HEW3BECTHBIM paHee aJrOpUTM Ha OCHOBE WMMEIOIIETOCS 3HaHUS 00 O0BEKTe, K
KOTOPOMY MPUMEHSIETCS aJITOPUTM;
. CTPOUTH JOKA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IIPOTUBHOTO;
. aHAIU3UPOBATh/pedIeKCUPOBAThH OMBIT PA3padOTKU U peanu3aluu y4eOHOTO
IpOeKTa, HCCIeAOBaHUs (TEOPETHUYECKOTO, SMIIMPUYECKOr0) Ha  OCHOBE
NPEAJIOKEHHOW MPOOJIEMHOM CHUTyallMM, MOCTABJICHHOM MLENM W/WIM 3aJaHHBIX
KPUTEPHUEB OLICHKU MPOyKTa/pe3yibTaTa.

3. CMBICIOBO€E UTECHHUE.

OOyYaroUMics: CMOYKET:

. HaXOJUTh B TeKcTe TpeOyeMyro HHpopMaluio (B COOTBETCTBUM C

LEJISIMU CBOEH JIESITEIIbHOCTH);

. OPHUEHTUPOBATHCS B COJICPKAaHUU TEKCTA, IOHUMATh LETOCTHBII
CMBICJI TEKCTA, CTPYKTYPUPOBATH TEKCT;

. yCTaHaBJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUMA, SIBIICHUN,

IIPOLIECCOB;

. PE3IOMHUPOBATh TJIABHYIO UJICI0 TEKCTA,

. KPUTUYECKHU OIEHUBATh COIepKaHue U (OpMy TEKCTa.



4. ®opMHUPOBAHUE U PA3BUTHE IKOJOTHYECKOTO MBIIIICHUSI, YMEHUE PUMEHSTD €TI0
B II03HABATEILHOM, KOMMYHUKAaTUBHOM, coIaabHOM MIPAKTUKE U
npodeccHoHaTBLHON OpUEHTAIUH.

OOyJarommicss CMOXKET:

. ONPENEIATh CBOE OTHOLICHUE K IPUPOIHOU CPELIE;

. aHAJIM3UPOBATh BIIMSHUE DKOJOTMYECKUX (PAKTOPOB Ha cpeay OOUTaHMs
KUBBIX OPTaHU3MOB;

. IIPOBOJMTH IPUYMHHBIN U BEPOSITHOCTHBIM aHAJIN3 DKOJIOTUYECKUX CUTYaLINH;
. IPOrHO3UPOBATh UBMEHEHUS CUTYAIIMHU IPU CMEHE JEHCTBUS OJHOTO (hakTopa
Ha JIeliCTBUE APYroro Gaxkropa;

. pacIpoCTpaHATh JIKOJIOTMYECKUE  3HAHUS " y4acTBOBAaTH

B

IPAKTHYECKHUX JeNax IO 3alIUTe OKPYKALIENH CPEBI;

. BBIPAJKATh CBOE OTHOLIEHUE K IPUPOJE YE€PE3 PUCYHKHU, COUMHEHUS, MOJIEIIN,
IPOEKTHBIC PAOOTHI.

5. Pa3BurtHe MOTHMBalUMM K OBJIAJICHUIO KYJIbTYpOW AKTUBHOI'O HCIIOJb30BaHUS
CJIOBapel U APYruX MOUCKOBBIX cucTeM. OOyYaroMIMIiCs] CMOKET:

e ONpEAeNATh HEOOXOIUMBIE KITIOYEBbIE IIOMCKOBBIE CJI0BA U 3aIIPOCHI;
e OCYIIECTBJISITH B3aUMOJEHCTBUE C IEKTPOHHBIMU MTOMCKOBBIMU
CHUCTEMaMHU, CJIOBapsIMU;
e (QopMupOBaTh MHOXECTBEHHYIO BBIOOPKY W3 MOMCKOBBIX HMCTOYHHKOB IS
O00BEKTUBHU3ALIUU PE3YIHTATOB IMOUCKA,
* COOTHOCHUTH MOJyYEHHBIE PE3yJIbTaThl IOUCKA CO CBOEH JIEATEIbHOCTHIO.
Kommynukamuenvie YV/{
1. VYmenue oOpraHu3oBbIBaTh y4e€OHOE COTPYJHHYECTBO UM COBMECTHYIO
JESITENBHOCTD C YUUTENIEM U CBEPCTHUKAMU;, pad0TaTh MHIUBUIyAIbHO U B TPYyIIIIE:
HAXOJUTh OOIee pelieHre U pa3pemarb KOHMIMKTHI Ha OCHOBE COTJIACOBAHUS
NO3UIMKA U y4€Ta WHTEPECcOB; (HOPMYIUPOBATh, APTYMEHTHPOBATh M OTCTAWBAThH
CBOE MHEHHE.
OO6yyaromuncs CMOXET:

e OMNpENENATh BO3MOXHBIE POJIM B COBMECTHOM JEATENBbHOCTH;

e UIpaTh ONpPEJEAEHHYIO POJIb B COBMECTHOM JACATEILHOCTH;

e TPUHUMATH MO3UIUIO COOECETHUKA, TOHUMAs MO3UIUIO IPYTOTo, pa3indarh
B €r0 peuyu: MHEHHE (TOUKY 3pEeHHs), JOKA3aTeIbCTBO (apryMEHTHI), (aKThI;
TUNOTE3bl, aKCUOMBI, TEOPUU;

e OMNpENENATh CBOU JACHCTBUS U JEUCTBUS MApTHEPA, KOTOPBIE CIIOCOOCTBOBAIIH
WM MPENATCTBOBANIU MPOIYKTUBHOW KOMMYHUKAIIUH;



e CTPOUTH MO3UTHBHBIE OTHOILICHUS B mpoiecce  ydeOHOM
u
M03HABATEILHON JIEATCIbHOCTH;
* KOPPEKTHO M apryMEHTUPOBAHHO OTCTaUBaTh CBOKO TOYKY 3pEHHUS, B
JUCKYCCUW YMETH BBIJIBUTATh KOHTPApTryMEHTHI, iepedpazupoBaTh CBOKO MBICIIb
(B1ageHue MEXaHU3MOM SKBUBAJIICHTHBIX 3aMEH);
. KPUTHUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MpU3HABaTh OIMMOOYHOCTh CBOETO MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTHPOBATH
€ero;
e TMpejyiaraTh aJbTEPHATUBHOE PEIICHUE B KOH(MIUKTHON CUTYAIIHH;
e BBIACJATH OOIIYIO TOUKY 3pEHUS B IUCKYCCUU;
e JIOTOBApUBATHCS O MpaBUiIaxX U BOMPOCAX I OOCYKIEHUS B
COOTBETCTBHHM C ITOCTABJIEHHOW MEPE TPYIION 3a1a4€eil;
e OpraHU3OBBLIBATH Yy4eOHOE B3aMMOJCHCTBHE B TpyIre (OnpeAessTh oOIue
LEJU, PacIpeaeIIsITh POJIK, JOTOBAPUBATLCA IPYT C IPYTOM U T. 11.);
e YCTpaHATh B paMKax JIMajora pa3pbiBbl B KOMMYHHUKAIIMH, O0YCIIOBICHHBIE
HEMMOHMMAHUEM/HETIPUATUEM CO CTOPOHBI COOECeNHMKA 3a1adu, (OpPMbI HIIU
COJICpKaHUsl IUaora.
2. YMeHue 0CO3HaHHO MCIOJIb30BaTh PEUEBBIC CPEICTBA B COOTBETCTBUU C 3aja4eit
KOMMYHUKAIIMKM JJI1 BBIPAXKEHUS CBOMX UYBCTB, MbICIEH W MOTpeOHOCTEH IS
MJIAHUPOBAHUS U PETYJISIIUU CBOEH JIEATEIIbHOCTH; BJIaJICHUE YCTHON U TUCbMEHHOMN
pPEUYBI0, MOHOJIOTUYECKON KOHTEKCTHOM PEYBIO.
OOy4JaromMNiCcsT CMOJKET:

. OTIPENICNIATh 3a7a4y KOMMYHHMKAIlMM W B COOTBETCTBUHM C HEW OTOMpATh
peUYEeBBIE CPEACTBA;

. oTOUpaTh U HCII0JI30BaTh peueBbIie cpeactsa B

nporecce

KOMMYHHUKAIIMHU C IPYTUMU JIIOABMHU (JIMAJIOT B Mape, B Majou TpyIe u T. 1.);

. NpEeACTaBIATh B YCTHOW WM THUCbMEHHOM (opMe pa3BEPHYTHIN IUIaH
COOCTBEHHOM JICSATCIIHLHOCTH;

. co0JIFOAaTh HOPMBI IMYOJIUYHOM peun, periaMeHT B MOHOJIOTE M IMCKYCCHU B
COOTBETCTBHHU C KOMMYHHKATUBHOW 3a/1a4€H;

. BBICKa3bIBaTh U OOOCHOBBIBATh MHEHHE (CYKICHHUE) U 3allpaliuBaTh MHEHUE
nmapTHEpa B paMKax IUajora,

. MPUHUMATH PEIIEHHUE B X0JI¢ JUAJIora U COrJacOBBIBATh €r0 ¢ COOCCETHUKOM;
. CO3/1aBaTh NHChMEHHBIC KIMUIIMPOBAHHBIE M OPUTHMHAJIBHBIE TEKCTHI C

HUCIIOJb30BAHHUECM HGO6XOI[I/IMBIX PEUYCBLIX CPCACTB,



. UCIIOJIb30BaTh BepOajabHbIC CpeACTBa (CPeACTBA JIOTHUCCKOW CBSI3W) JIJIS

BBIICJICHUS CMBICJIOBBIX OJIOKOB CBOET'O BBHICTYILICHHS,

. UCIIOJIb30BaTh HEBepOadbHbIC CPEACTBA WM HAIUISAIHBIC MaTepHaIbI,

IIOJITOTOBJICHHBIE/ OTOOPAHHBIC O] PYKOBOJICTBOM YUHTEJIS;

. JeNaTh OICHOYHBIA BBIBOA O JOCTHOKEHHH LEIH KOMMYHHKAI[UH

HEIOCPEJCTBEHHO  IIOCJIC  3aBEpIICHUS KOMMYHHMKATHBHOI'O  KOHTAaKTa M

00OCHOBBIBATH €rO.

3. dopmupoBaHHE W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BAHHMS

UHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHojorui (manee — UKT).
OOyYarouMics: CMOYKET:

. I[CJICHAIPABIICHHO HMCKaTh W HCIOJb30BaTh HH(GOPMAIMOHHBIC pPECYpCHI,

HEOOXOUMBIE JIJIs pEIICHHS YUeOHBIX U MPAKTHYSCKUX 3a/1a4, C IIOMOIIBIO CPEICTB

UKT;

. BBIOHPATh, CTPOUTH U HCITOJIB30BATh aJICKBATHYIO HH(OPMAIMOHHYIO MOJICITb

JUTSI TIepeIadil CBOMX MBICJICH CPe/ICTBAMH €CTECTBEHHBIX U (DOPMAIIBHBIX SI3bIKOB B
COOTBETCTBHUH C YCIOBUSIMU KOMMYHUKAIIUH;

. BBIICNIATh HMH(POPMALMOHHBIM AaCHeKT 3a/layd, OINEepUpOBaTh JTAHHBIMU,
WCIIOJIB30BATh MOJICTh PEIICHUS 3a/1a4H;

. WCIIOJIb30BaTh KOMITHIOTEPHBIC TEXHOJOTHHU (BKJIIOYAs BBHIOOP aIeKBATHBIX
3a/laye€ MHCTPYMEHTAJBHBIX MPOTPAMMHO-ANMNapaTHBIX CPEJCTB U CEPBUCOB) IS
penieHust ”HHOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX Y4€OHBIX 3a7a4, B TOM YHCIIE:
BBIYHCIICHUE, HAMHCAHWE THCEeM, COYMHEHUH, TOKJIaa0B, pedeparoB, cosmaHue
NIPE3EHTALUM U 1D.;

. WCIIOJIB30BaTh MH(GOPMAIIHIO C YIETOM 3THUSCKHUX U MTPABOBBIX HOPM;

. co3faBaTh WH(MOPMAIMOHHBIE PECYPChl PA3HOrO THUMA M IS Pa3HBIX
ayIUTOPHii, cOOMI0AaTh HHMOOPMAITMOHHYIO TUTUEHY U TIpaBujia HHGOOPMAITMOHHON
0€30MacHOCTH.

IIpeomemnvie pezynomamol

OOyuaromuiicss TOJYYUT BO3MOXKHOCTH JJIsi  (DOPMHPOBAHUSA  CICAYIOIINUX
IIPEIMETHBIX Pe3yJIbTaTOB:

. 3HAHUS O MIPUPO/IC BAKHEUINX (PUBNYECKUX SIBJICHUHN OKPYKAIOLIEro MUpa u
MOHUMAaHUE CMbICTa (U3UYECKUX 3aKOHOB, PACKPHIBAIOIIMX CBSI3b H3YUYEHHBIX
SIBJICHUIM;

. YMEHUS TIOJIb30BAaThCA METOJAMHM HAYYHOTO WCCIICIOBAHUS SBIICHUN
IPUPOABI, MPOBOJUTH HAOIIOJEHUS, MJIAHUPOBATh U BBINOJHATH 3KCIEPUMEHTHI,
o0pabaTbiBaTh pe3yJbTaThl U3MEPEHUH, MPEACTABISATh PE3YJIbTaThl U3MEPEHUN C
MOMOIIBI0 Tabnuil, rpagukoB u GopMys, OOHAPYKUBATH 3aBUCUMOCTH MEXKIY



bu3nuecKUMU BETUYMHAMHU, OOBSCHATH TMOJYYEHHBbIE pe3yJbTaThl M JIeJaTh
BBIBO/IbI, OLICHMBATh T'PAHULIBI IOTPEIIHOCTEN PE3YJIbTATOB U3MEPEHHI;
. YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS 110 (PU3HKE HA MPAKTUKE, PEIIATh
¢du3nyueckue 3aa4 Ha MPUMEHEHUE MOYYEHHBIX 3HAHUM;
. YMEHUSI U HABBIKM MPUMEHSATH TMOJIY4YEHHbIE 3HAHUS I OOBSICHEHUS
MPUHLIUIIOB  JIEMCTBUSL ~ BAXXHEWIIMX TEXHUYECKUX  YCTPOMCTB, PEIICHUS
IPAKTUYECKUX 3a7a4 MOBCEAHEBHOM KM3HHM, OOecrnedeHHus Oe30MacHOCTH CBOEU
KU3HH, PATMOHAIBHOTO MIPUPOJONOIB30BAHMS U OXPAHBI OKPY’KAIOILIEH CPEAbL;
. dbopMupoBaHre YOEXKIECHHS B 3aKOHOMEPHOW CBSI3M M TMO3HABAEMOCTHU
SBJIGHUN TNPUPOIbI, B OOBEKTUBHOCTU HAay4YHOI'O 3HAHUS, B BBICOKOM ILIEHHOCTH
HAayKHU B Pa3BUTHUH MaTEPUAIIBHON U JyXOBHOU KYJIbTYPbI JIIOAEH;
. Pa3BUTHE TEOPETUUYECKOTO MBIIUICHHUS Ha OCHOBE (DOPMHUPOBAHMS YMEHHI
yCTaHaBIMBaTh (DaKThl, pa3inyaTh MPUUYUHBI U CIEJICTBUS, CTPOUTH MOJEIU U
BBIJIBUTATh  TUIOTE3bl, OTBICKUBaTh W  (OPMYJIHPOBATH JOKa3aTeIbCTBA
BBIIBUHYTBIX TMIIOTE3, BHIBOJAUTH U3 IKCIIEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKUX
Moenel (U3NIeCKre 3aKOHbI;
. KOMMYHUKATHUBHBIE ~YMEHMs: JOKJIaAbIBaThb O pe3yjbTaTaXx CBOEro
UCCIIEJOBAHUSI, YYaCTBOBATh B JUCKYCCHH, KPATKO U TOYHO OTBEYATH HA BOIIPOCHI,
UCIOJIb30BATh CIIPABOYHYIO JTUTEPATYPY U APYrUe HCTOYHUKH UHPOPMAIIUH.
OO01muMu IpeaMETHBIMU pe3yJIbTaTaMHi 00YYEeHHs 110 JaHHOMY KypCY SIBISIOTCS:
. YMEHHE TOJIb30BAThCS METOAAMU HAYYHOTO HCCIICIOBAHUS  SIBICHUU
OPUPOJIbI: MPOBOJUTH HAOMIOJEHUS, MJIAHUPOBATh U BBINOJIHATH 3KCIEPUMEHTHI,
oOpabaThIBaTh pe3ysbTaThl U3MEPEHUH, MPEACTABIATh PE3yJbTaThl U3MEPEHH ¢
NOMOIIBI0 TabMUL, rpa@ukoB u (opmys, OOHAPYKMUBATh 3aBUCUMOCTH MEXKIY
(U3HYECKUMU BEIMYMHAMU, OOBSICHAThH PE3yJIbTaThl U J€NIaTh BBIBOJIbI, OLICHUBATh
rpaHULbl NOTPEIIHOCTEN PE3YIBTATOB U3MEPEHHUI;
. pa3BUTHE TEOPETHUUECKOrO MBIIUIEHUS Ha OCHOBE (DOPMHUPOBAHUS YMEHUH
yCTaHaBNUBaTh (aKThl, pa3Nu4aTh NPUYUHBI M CIEICTBUS, HCIIOJIb30BAThH
(¢u3nueckue MOJENH, BBIIBUIaTh THUIOTE3bl, OTBICKUBATh U (POPMYJIHPOBATH
JI0KA3aTeNbCTBA BHIIBUHYTHIX THIIOTE3.

2. Conepxkanue yueOHoro npeamera (136 1acos)

ba3osrbliii ypoBenb 10 kiace (68 4.)

Du3NKa U eCTeCTBEHHO-HAYYHbIH METO/ MO3HAHMS MPUPOALI -14.
®uzuka — pyHaaMeHTadbHas HaykKa o mpupoae. MeToibl Hay4HOro UCCIeI0BaHUs
busnueckux sBieHUl. MojaenupoBaHue (QU3NYECKUX SBICHUW U TPOIECCOB.
OuU3NYECKUN 3aKOH — I'PAHULBI IPUMEHUMOCTH. PU3NYECKUE TEOPUU U IPUHIIUIL



cooTBeTCcTBUS. Posib 1 MecTO Qu3UKU B (POPMUPOBAHUM COBPEMEHHOW HAYYHOM
KAPTUHBI MUPA, B IPAKTUYECKOU NEATENBHOCTH JIIOAEH. Dusuka u Kyaiomypa.

Mexanuka -32+2 y.

['paHunibl IPUMEHUMOCTH KJIACCHUYECKOM MEXaHUKHU. BaxHeNme KWuHEMaTHIEeCKUe
XapaKTEPUCTUKN — MEPEMENIEHNE, CKOPOCTh, YCKOpeHHE. OCHOBHBIE MOJEIH TE U
JIBUDKCHUM.

B3aumoneiictBue ten. 3akoHsl BcemupHoro taroreHus, I'yka, cyxoro TpeHUS.
NueprmanbHas cucteMa orcyeTa. 3aKoHbl MexaHUuKU HproToHA.

NmMmynibc MaTepraibHOM TOYKH M CUCTEMBI. MI3MEHEHNE U COXpaHEHNE UMITYJIbCA.
Hcnonvzosanue 3aKko0H08 MeXAHUKU 0151 00bACHEHUsL 08UNCEHUs HeOeCHbIX mel U 015
paseumusi KOCMU4eckux uccieoosanui. MexaHuueckasi dHEpPrUsi CHCTEMbl Tell.
3aK0H COXpaHEeHHs] MeXaHu4eckoi sHeprun. Pabora cuibl.

Pasnosecue mamepuanvrou mouxu u meepoozo mena. Ycnosus pagnogecus.
Momenm cunwi. Pagnosecue sxcuokocmu u 2aza. /{eusicenue #cuUoOKocmeti U 2a3os.

JlaGopaTopHbIie pabOThI

1. N3mepenue yckopeHus.

2. N3MepeHune cuil B MEXaHUKE.

MouekyasipHas pusuka u TepmoauHammnka-19+2 y,
MonekynspHo-kunetnueckass teopus (MKT) crpoenuss BemjectBa U ee
AKCIIEPUMEHTANILHBIE JIOKa3aTeNbcTBa. AOCONIOTHAsT TeMmIeparypa Kak Mepa
CpeAHEN KUHETUYECKOM YHEPTUH TEIJIOBOTO IBMKEHUS YaCTUL] BelecTBa. Moaenb
UJEATBHOTO rasa. /[aBieHue raza. YpaBHEHUE COCTOSIHUS HICAIBHOTO Iasa.
VYpaBuenue MenaeneeBa—Knaneitpona.

ArperaTHble COCTOSIHUS BelllecTBa. Moodenb cmpoenusi #HuoKocmel.
Buytpennsis sHeprus. Pabora u Temionepenada Kak CIOCOObI W3MEHEHHS
BHYTpeHHEU sHepruu. [lepBrlii 3akoH TepMoauHaMuKi. HeoOpaTUMOCTh TEIIOBBIX
nporeccoB. [[puHINNBI JEHCTBUS TEILIOBBIX MAIIUH.

JlaGopaTopHbie pabOThI

3. HccnenoBanne n30mponeccos.

duexkTpoaunamuka-10 u.

Dnektpuueckoe mnosie. 3akoH Kynona. HampsokeHHOCTP W MOTEHIHMAN
ANEKTpOCTaTUYECKOro Tmous. IIpoBONHMKH, MOJYNPOBOJHUKUA W JIUAJIEKTPUKHU.
Konnencarop.

IHoBTOpenue — 2 u.

JIBrkeHue C MOCTOSIHHBIM yckopeHueMm. Cunbl B mpupone. IIpomexyrounas
aTTeCcTalus.



11 kaacc (68 4.)

daeKkTpoauHaAaMuKa-22+2 v,
[ToCTOSIHHBIA SJIEKTPUYECKUM TOK. DJEKTPOABMXKYIIas cuia. 3akoH Oma s
NOJIHOW  1enu.  DJEKTPUYECKU TOK B  MPOBOAHUKAX, DJIEKTPOJUTAX,
MOJIYIIPOBOJHUKAX, ra3ax U BakyyMe. Ceepxnposooumocme.
Nuaykuus MarHuTHOTO 1oJid. JledcTBUe MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM
Y IBUKYLLYIOCS 3apsbKeHHYo yactuily. Cuita Amnepa u cuna Jlopeniia. MaroutHblie
CBONCTBA BEILIECTBA.
3aKOH 3JIEKTPOMarHuTHON MHAYKIUU. DIEKTPOMarHuTHoe nojue. [lepemeHHbli TOK.
Asnenue camonHAYKUUHU. UHAYKTUBHOCTD. DHEpeus 31eKmpoMacHUmMHO20 NOJIL.
JlaGopatopHbie pabOThI

1. N3mepenne OJIC wuCTOUHMKA TOKAa HW3MEPEHUE U BHYTPEHHEIO
COINPOTHUBIICHUS UCTOYHHKA TOKA.

2. UccnenoBanue sBIECHUS 3JIEKTPOMArHUTHOM MHAYKIMK. MexaHuka-4
q,

Mexanuudeckue konedanus. [IpeBpanieHust sJHEPTrUU MpHU KOJIeOAHUSIX.

DJIeKTPOAUHAMHUKA-T 4.

DOnexkTpomMarHuTHbie Koiebanus. KonebaTenbHbIi KOHTYD.

Mexanuka-3 4.

MexaHnuecKue BOJIHbBI. JHEPIrUsl BOJHBI.

JileKTpOoAUHAMHUKA-7+3 4.
DJIEeKTPOMAarHUTHbIE BOJIHBL. JlMama3oHbl SJIEKTPOMATHUTHBIX HW3JIYYEHUW U HUX
IPaKTUYECKOE TPUMEHEHHUE.

I'eomerpuueckas ontruka. BosHOBBIE CBOMCTBA CBETA.

JlabGopaTopHbie pabOThI

3. Onpenenenue nokasaresns NOpeJIOMIIEHUS CPEABL.
4. Onpenenenue IIMHBI CBETOBOUW BOJIHBI.
5. Habmronenue BOJIHOBBLIX CBOICTB CBETA:

uHTephepeHInm, TudpakIuu, moasIpU3aInu.

OcHOBBI CIENUATBHON TEOPHUH OTHOCUTEIBLHOCTH -24.
NuBapraHTHOCTH MOJYJISl CKOPOCTH CBETA B BakyyMme. [[pyHINI OTHOCUTENBHOCTH
OiHiTeitHa. CBsI3b MacChl U YHEPTUU CBOOOHOM YaCTHUIIBI.
DHeprusi Mmoxosi.

KBanToBas pusuka. ®usuka aromMa ¥ aToMHoro siapa-10 y.
I'mnoteza M. Ilnmanka. ®otoanekrpudeckuii dddexr. doron. KopmyckymsipHo-
BOJTHOBOU Ayanu3M. Coomuouilenue HeonpeoeieHHocmelu



[etizenoepea.
[Inanerapuass moxenb aroma. OObBSICHEHUE JUHEWUYATOrO CIEKTpPa BOJOpOJA Ha
OCHOBE KBAaHTOBBIX NIOCTYJIaTOB bopa.
CocTtaB M CTpOEHME aTOMHOTO sApa. DHEPrus CBsI3M ATOMHBIX sAnep. Bunbl
PaaMOaKTUBHBIX MPEBPAIICHUNA aTOMHBIX SIAEP.
3aKOH PaJuoOaKTUBHOTO pacnaja. SnepHsie peakiuu. Llennas peakuus neneHus
anep.
DneMeHTapHble YacTUllbl. DyHIaMEHTAIbHBIE B3AUMOICHCTBUS.
Crtpoenue BeesienHoii-4 4.
CoBpeMeHHbIE MPEICTABICHUS O MPOUCXOXKICHUH U 3Botounr COJIHLIA U 3BE3.
Knaccudukanus 38e31. 3Be3/1bl 1 ICTOYHUKU UX YHEPTHUU.
I'anmakrtuka. IIpeacraBinenne 0 CTpOEHUY 1 IBOJIOLMHN BCelleHHOM.
IloBTOpEHUE -4 4.
MarauTHoe noje. DIeKTpOMarHuTHasi UHAYKIUSA. DIEKTPOMarHUTHbIE KoJieOaHusl.
OnekTpoMmarauTHas BojHa. [Ipomexyrounasi arrecrauus .

3. TeMmaTn4eckoe MNJIAHUPOBAHUE

Ne Coneprxanue Kon-Bo vacos
n
/
n
10 kiace
1 Du3NKa 1 eCTeCTBEHHO HAYYHBIH MeTO/ 1.
) MO3HAHWS PUPO/bI.
2 MexaHnuka 3242 v,
)
1 JlabopatopHas pabora Ne 1
«3mepeHne ycKopeHus»
2 JlabopaTtopHnas pabora Ne2 «M3mepenue cui B
MEXaHHUKE
3 Mouaekyasipaas ¢puzuka. Tepmoannamuka. 19+2y.
)
1 JlabopaTopnast pabora Ne  3«HccnenoBanue
M30IPOIIECCOBY (2 4.)
4 JIEKTPOANHAMM KA 10 4.
)
5 IToBTOpPEHHE 24,
)




[IpomexyTounas arrecTanusl.
HakonurenbHas cuctema.

Bcezo 3a 200 68 u.
11 knacc
1) dneKTpoauHaAMUKA. 2242y,
1. NabopatopHas pabota No 1 «WM3mepenne IC
MCTOYHUKA TOKA W BHYTPEHHEero conpoTUBEeHMUA
MCTOYHMKA TOKa»
2 NabopatopHaa pabota No2 «WUccneposaHue
3NEeKTPOMArHUTHOM MHAYKUNMY.
2) MexaHUuKa 4y,
3) dneKTpogUHAMMKA 7 u.
4) MexaHuKa 3u.
5) dneKTpoaguHAMMUKA 7+3 u.
1 NabopaTtopHas paboTa «OnpepenexHne
nokasaTens NpenoMaeHns cpenbi».
2 NabopatopHas  paboTa
«OnpeneneHve  AAvHbI CBETOBOM BOJIHbIY.
4 NabopaTtopHas paboTa «Habnogenve
BOJIHOBbIX CBOWMCTB CBeTa: MHTepdepeHuus,
andpakuma, nonapmsaymar.
6) OCHOBbI CneLnanbHOU TEOPUM OTHOCUTENIbHOCTU 2y,
7) KBaHTOBaA pusmnka. Pusmka atoma u 10 u.
aTOMHoOro agpa.
8) CtpoeHue BceneHHoii. 4y,
9) MNosTopeHue. 4y,
MpomerKyTouHaa aTtrectauums.
HakonutenbHasa cuctema.
Bcero 3arop, 68 u.
Bcero Ha yue6Hblit npegmeT 136 u.
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