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l. IHosicHUTEILHAA 3aNIHCKA

JlononHuTe bHAs o01eobpa3oBaTenbHast o011epa3BUBalOIIas nporpamma
€CTEeCTBEHHOHAY4HOW HampasiieHHOCTH «LludpoBas maboparopust GU3NMIECKOro SKCIEPUMEHTa»
paspaboTaHa B COOTBETCTBHHU CO CIEAYIOIMIMMHI HOPMAaTHBHBIMUA U METOJMUECKIMU IOKYMEHTaMHU:

e OenepanbHblil 3aK0H 0T 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit denepannny;

e Vxa3 [Ipesunenta Poccuiickoit @enepannn «O HAMOHAIBHBIX EJSIX pa3BUTHs Poccuiickoin
®enepauun Ha iepuoa 10 2030 rogay;

e KoHuenuus pa3BUTUS 1ONONHUTENBbHOTO 00pa3oBanus 10 2030 roxa (yTBepxaeHa
pacnopsoxenueM [IpaButensctBa PO ot 31.03.2022 Ne 678-p)

e UM3MEHEHMUSI, kotopsle BHOcATCA B pacnopsbkenue [IpasurensctBa PO ot 31.03.2022 Ne678-
p (yTBepxaeHsbI pactiopspkenneM [IpaButenbctBa PO ot 15.05.2023 Ne1230-p);

e Crparerus pa3Butusa Bocnutanus B Poccuiickoit @eaepaunu Ha nepuoa 1o 2025 rona
(yTBepkaeHa pacnopsbkeHueM [IpaBurtenbcrBa Poccuiickoit @eneparuu ot 29.05.2015 Ne 996-
p);

e [lnan meponpusituit no peanuzauuu B 2021 - 2025 rogax CtpaTeruu pa3BUTHSI BOCITUTAHUS B
Poccuiickoit @enepanuu Ha nepuos 10 2025 roaa (yTBepakAEH paclopsKeHUEM
[IpaBurensctBa Poccuiickoit deneparyu ot 12.11.2020 Ne 2945-p);

e [Ipuka3 Munucrepctsa odpazoBanus u Hayku Poccuiickoii @eneparnuu ot 23.08.2017 Ne 816
«O0 ytBepxaenuu [lopsaka npuMeHEeHNs OpraHU3alUsiMU, OCYILECTBIISIOIIUMHU
00pa30BaTENbHYIO JESATEIbHOCTD, JIEKTPOHHOIO O0YUYEeHHUs, IUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTH MpU peanu3ai 00pa3oBaTeIbHbIX IPOTPAMM;

e [Ipuka3 MunucrepctBa npocsemienus: Poccuiickoit @enepanuu ot 27 uroiist 2022 r. Ne 629
«O0 ytBepxaennu [lopsiaka opranu3aii U OCYLIECTBICHUsT 00pa30BaTENbHOM 1€ATEIbHOCTH
10 JONOJHUTENBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM»;

e IIpuka3 Munucrepctsa npocsenieHust PO ot 03.09.2019 Ne 467 «O6 yrBepxaenuu LleneBoit
MOJIETN Pa3BUTHS PETHOHAIBHBIX CUCTEM JOMOJIHUTEILHOTO 00pa30BaHus AETEN»;

e [Ipuka3 Munucrepcra npocsemenus PO ot 21.04.2023 Ne 302 «O BHECEHNH N3MEHEHUN B
[leneByro Mozi€Ib Pa3BUTHSI PETUOHAIBHBIX CUCTEM JIOTIOJIHUTENILHOIO 00pa30BaHUsl JETEH,
YTBEPKACHHYO ITprKa3zoM Munucrepctsa npocsenieHust PO ot 3.09.2019 1. Ne 467»;

e [locranosneHue ['MaBHOro rocy1apcTBEHHOrO caHUTapHOTO Bpadya PP ot 28.09.2020 Ne 28
«O6 ytBepxaenun CII 2.4.3648-20 «CaHuTtapHo- 3MUIEMHOJIOTHYECKUE TPEOOBAHUS K
OpraHM3aIMsIM BOCIIUTAHUS U O0YUYEHUS, OT/AbIXA U 03I0POBJICHUS I€TEN U MOJOJEKN»;

e C(CrpaTerus COMaIbHO-?KOHOMHYECKOTO pa3Butus Camapckoit obmactu Ha nepuos a0 2030
rofa (yrBepkaeHa pacnopsbkenueMm [IpasurensctBa Camapckoii obmactu ot 12.07.2017 Ne
441);

e [lucemo MunucrepcTBa obpazoBanus u Hayku PO ot 18.11.2015 Ne 09-3242 «O HanpaBieHUH
uHpopmanun» (¢ «MeToIuIeCKUMU PEKOMEHIAIUAMU 110 IPOEKTUPOBAHUIO JTOTIOTHUTEIBHBIX
o011epa3BUBAIOLINX TPOrpaMM (BKJIIOYAsl pa3HOYPOBHEBBIE TPOTPAMMBI)»;

e [IlpumepHas nomosHUTENbHAs o0OLIe00pazoBaTenbHas oOIIepa3BUBAlOIIas IporpamMma
«udposas maboparopust PU3NUECKOro IKCIEPUMEHTA» €CTECTBEHHO-HAYYHOMN
HaIpaBJIEHHOCTH, PEKOMEHIOBaHHASI KOOPIUHAIIMOHHBIM COBETOM yU€OHO- METOAMYECKUX
o0beMHeHNH B cucteme olriero odpasoBanust Camapckoii odmactu (mpoTokost ot 17 aBrycra
2021 roma No44)

AKmyansHocmb npozpammol

®dwusnka, Kak Hayka 0 HanOoJee 00IMX 3aKOHAX MPHUPO/IBI, BHOCUT CYIIECTBEHHBIHN BKIIA] B
cucteMy 3HaHWUI 00 oOkpyxatomeMmM wmupe. Ee OCHOBHas NpPaKTHKO-OPHEHTHPOBAHHAS
(9KCTIeprMEHTaNTbHAs) COCTABIIAIONIAsl WMEET Ba)KHOE 3HAYCHHWE B DPA3BUTUH COBPEMEHHBIX
HAYYHO-TEXHOJIOTUUECKUX HAINPABJICHUI B TaKWX 00JACTAX, KaK T€HETHUKA, HAHO- JICKTPOHHKA,
¢busnueckas xumust ¥ T.0. Lludpouzanms wmHPOpManum KpailHe HE0OXOAWMA Ui TOYHOTO
UCCIIeI0BaHHUS OOBEKTOB MHUpa TATaKTUK U JIEMEHTAPHBIX YacTHIl. Mcronp30BaHIe COBPEMEHHOTO
mudpoBoro 00opynoBaHUs MO (PHU3HMKE MO3BOJISET HATIIAIHO, 3(PPEKTUBHO MPOAHAIN3UPOBAThH U
Npe/ICcKa3aTh Pe3yJIbTaThl HOBBIX SKCIIEPUMEHTAIBHBIX Pe3yIbTaTOB.



[lenecooOpa3HOCTh MPOrpaMMBI 3aKJIIOYACTCS B TOM 4YTO, OHA SIBJISETCSA LEIOCTHOW H
HETpPEphIBHON B TEUEHHE BCEro mporecca OOy4YeHHs W TO3BOJISIET MIKOJIBHUKY INAr 3a IIarom
packpbiBaTh B cebe TBOPYECKHE BO3MOXKHOCTH M CaMOPEAIN30BATHCSI B COBPEMEHHOM MHPpE.
[TpoBenenue u 00pabOTKa IKCIEPUMEHTANBHBIX PE3yJIbTaTOB KaX 101 3a1aun GOpMHUPYET OOIILyIO
KapTUHY MUPOTIOHMMAaHHS U CIIOCOOCTBYET Pa3BUTHIO HAYYHOTO CIIOCO0A MBIIIUICHHS.

Heas mnporpammbl: GOpPMHPOBAHHUE MEITOCTHOW KAPTUHBI HW3YYaeMBIX MPUPOIHBIX
SIBJICHUI, OCBOEHUE HJIIEMEHTOB MCCIIEIOBATEIBCKOM ACSITEIBbHOCTH, 03HAKOMJIEHUE C METOIUKAMU
00pabOTKH SKCIMEPUMEHTAIBHBIX PE3yJIbTATOB C MCIOJb30BaHUEM ITU(POBOM 00pa3oBaTEIHHOM
Cpelbl, TOArOTOBKA OOYYAIOIIMXCS K y4acTUIO B KOH(pepeHIMsIX U (pecTuBansix, ONMMIINAIAX C
UCIO0JIb30BaHKEM oOopynoBaHus LlenTpa oOpa3zoBaHus eCTECTBEHHOHAYYHOU U TEXHOJIOTHYECKOM
HarpaBJeHHOCTH « Touka poctay.

3agaum J0NOJHUTE]bHON 001epa3BUBAIOIIEH IPOrPaMMbI:
OO0pa3oBareibHbIE:
3HAKOMCTBO C IPUHITUIIOM pa0OThI JaTYMKOB MUPPOBOIL 1aboparopuu 1o GU3MKeE;

(opMHpOBaHNE HABBIKOB COCTABJIEHUS aJTOPUTMOB 0OpaOOTKH SKCIIEPUMEHTAIBHBIX
pe3yabTaToB B 000JI0YKE MPOTrpaMMbl HU(BPOBOM 00pa30BaTEIBLHON CPEIbI;

(dhopmMupoBaHue HaBBIKOB paboThI c U POBBIMU
JaTYNKaMU
" BCIIOMOTATENIbHBIM  TaOOPAaTOPHBIM 000PYIOBAHUEM;

YMEHUEC AHAJIN3UPOBATH OKCIICPUMCHTAJIbHBIC JaHHBIC n ux
MMpeaACTaBJICHUC B Fp&(i)H‘-IGCKOM Wi JpyroM CHMMBOJIBHOM BUJIC.

(bOpMI/IpOBaHI/Ie HaBBIKOB HCCHCHOB&TCHBCKOﬁ ACATCIIbBHOCTU 110 MIpEAMETaAM CCTCCTBCHHO-
MAaTEMaTUYCCKOTO IUMKJIa B IPOUECCC aHalin3a " 06pa6OTKI/I OKCIICPUMCHTAJIBHBIX HAHHBIX JJI
000CHOBaHUS U APTyMCHTAallUMU PAlMOHAJIBHOCTU ACATCIBHOCTH B  paMKax HpOGKTHOfI
ACATCIIBHOCTH.

Pa3BuBaromue:
- CII0COOCTBOBATH Pa3BUTHIO TBOPYECKHUX CITOCOOHOCTEH KaXKIOTr0 peOeHKa Ha
OCHOBE JIMYHOCTHO- OPUEHTUPOBAHHOTO MOIXO0/a;

pa3BUTH HHTEPEC K PU3NKE, KaK IKCTIEPUMEHTAIBHOM HAyKE,

Pa3BUTHUEC TBOPUYECKOI'0 MOTCHIMAIA U CAMOCTOATCIIBHOCTH B paMKaX MHUHHU-T'PYIIIIbI;

pa3BUTHE NCUXO(PU3NIECKIX Ka4yecTB, 00yyJaromuxcsi:
NaMsTH, BHUMaHUS, aHATUTHIECKUX CITIOCOOHOCTEH, KOHIIEHTpAIMy U T.1. BocriurarensHble:
dbopmupoBaHue OTBETCTBEHHOTO MO/IX0/1a K PEIICHUIO SKCTIEPUMEHTAIBHBIX 3a/1ad4;
dbopmupoBaHue HaBBHIKOB KOMMYHHKAIU cpenu

YYaCTHHUKOB IIPOIpaMMBI;

(dhopMHupoBaHKE HABBIKOB KOMaH/IHOU paOOTHI.



OtnunTebHbIE 0CO0EHHOCTH MPOTPAMMBI
[Tporpamma «I{udposas maboparopust GU3NIECKOro SIKCIEPUMEHTA) paccunTaHa Ha 34
3aHATUS, PA3JCICHHBIX Ha 5 pa3aenoB (MOIyJie):

da30BbIE IEPEXOBL.

IToCTOSTHHBIN 3JIEKTPUUECKUH TOK.
ITocTostHHOE MarHUTHOE MOJIE.
DeMeHTbI CTaTUKU U TUPOCTATUKU.

KonebarenbHble cCUCTEMBI.

Kaxnplil paznen mpeacTaBieH Kak dTan paboTbl, CBS3aHHbBIN C PEIIEHHEM 3KCIEPUMEHTAIbHOM
3a/1auu CpecTBaMu IU(POBOTO JIA0OPATOPHOTO 0OOPYAOBAHUSI.

ConeprkaHue mporpaMMbl OPUEHTHPYET 00yYaroIuXcs Ha MOCTOSHHOE B3aUMOJICHCTBUE JIPYT C
IpYyroM U TMpenojiaBaTeieM, pEelIeHHe MPAaKTUYECKUX 3aJad OCYIIECTBISETCS € MCIOJIb30BaHUEM
METOAMKH O0pabOTKU pPEe3ybTaTOB SKCIEPUMEHTAIBHBIX JAaHHBIX. Takke mporpaMma OpUEHTHPYET
oOyyaroluxcsi Ha MOUCK Pa3HbIX MOJAXOJOB K PELICHUIO MOCTABJIEHHOM 3a/lauM, C HCIOJb30BaHUEM
IIOJIy4YE€HHBIX 3HaHUU B paMKaX IIPAKTUYECKON AESITEIbHOCTH.

[IporpamMma paeT BO3MOXKHOCTb PAacKpbITh HM3ydaeMbl pa3gen ¢ LU(pPOBOH TOUYKU 3pEHMS,
B3TJISIHYTh Ha PELlIeHUE SKCIIEPUMEHTAIbHON 3a7jauu 110/ HOBBIM YIJIOM IS JOCTH)KEHUSI MaKCUMaJIbHOTO
pe3yJbTara.

IpuHIUNBI 0TOOPA COMEpPIKAHUSA

O06pa3oBaTEIBHBIN MPOIECC CTPOUTCS C YUETOM CIIEAYIOITUX TPHHIIAIIOB:
KyneTypocooOpa3HOCTH U TPUPO0CO00pa3HOCTH. B mporpaMme yuuTHIBalOTCS BO3PACTHBIC U
WHIUBUTyATbHBIE OCOOCHHOCTH JCTEH.

Cuctemuoctu. [loyueHHbIC 3HaHUS, yMCHUS U HaBBIKU, O0YYAIOIIMXCS CHCTEMHO MTPUMEHSIOT Ha
MPaKTHUKE, CO3JaBasIPOCKTHYI0 paboTy. DTO TO3BOJISET WCIOJIB30BaTh 3HAHUS M YMCHHUS
BEJIMHCTBE, IIEJIOCTHOCTH, pealln3ysi COOCTBEHHBIN 3aMbICE, YTO CITIOCOOCTBYET CaMOBBIPAKCHUIO
pebeHKa, pa3BUTHIO €r0 TBOPUYESCKOTO MOTEHIINAIA.

KomMmmiekcHOCTH HM  HOCIeNOBaTeIBbHOCTH. Peamuzamus 3TOTo IpuHOuIIa 1mnpeamnojgaracTt
IIOCTCIICHHOC BBCACHUC 06yqafoumxc;1 B MHP BKCHCpI/IMeHTaHBHOﬁ I/ICCHG,Z[OBaTeHBCKOﬁ (bI/ISI/IKI/I.

HaFJISIIIHOCTI/I. WUctionp3oBanue HarJIAAHOCTU ITOBHIIIACT BHHUMAHUEC 06y‘-IaIOIIII/IXCSI cpeacTtBaMu
paboTel Ha U(POBOM JIAOOPATOPHOM OOOPYAOBAHWH, YTIyOJISeT WX WHTEPEC K H3ydaeMOMY
MaTepHualy, CHoCOOCTBYET pa3BUTHIO BHUMaHWUS, BOOOpaXeHUS,
HaOJTI0IaTEIbHOCTH, MBIIIITICHUS.

AzpecaTt nporpaMmsbl

[Tporpamma «I{udposas nabopaTopust (pU3NIECKOro SKCIIEPUMEHTa» MpelHa3HaueHa Uil JeTel
or 10 no 14 ner. Tak kak mporpamma pasjeieHa Ha MOAYJIM M IpearnosnaraeT OoJiblIoe KOJIMYECTBO
HKCHEPUMEHTATbHOM paboThl, Mpeanonaraercs GopMHUpPOBaHNE MUHM- TPYMII (IO 2 YeloBeKa B KaX/10i1)
I JOCTUKCHHUS MAaKCUMAJIBHOT'O PE3YyJibTaTa.

O0BeM U CPOK 0CBOEHHS TPOTrPAMMBI
Cpok ocBoeHHUs TporpaMMsbl — 1 ro.
®opma o0y4eHus1 — oyHasi, paboTa B MUHHU-TPYTIIaXx.

Pexxum 3aHSITHI, IEPHOTMYHOCTD U MPOJAOJKHTEIbHOCTD 3aHATHI
3aHATHs TPoxXoasT 1 pa3 B HEACIIO, MPOJAOHKUTEIIBHOCTD 3aHATHI — 40 MUHYT



OcHoBHbIE (POPMBI M METOBI

B xoze peanuzanuu nporpaMmbl HCIOJB3YIOTCS clieaytoniue GopMbl 00yUeHust:

ITo oxBary geTeil: TpynnoBele, KOJUIEKTUBHBIE.

[To xapaktepy y4eOHOI1 NesITeIbHOCTH:

— Oecenbl (BOMPOCHO-OTBETHBIM METOJI aKTUBHOTO B3aWMOJICHCTBUS Mearora u

0o0ydJaronmxcsi Ha 3aHATHAX, MCIOIB3YETCS B TECOPETUUECKON YaCTH 3aHITHS);

- 3aIllUTa MPOEKTOB (ucmonp3yercs Ha  TBOPYECKUX
oTyeTax, PECTUBAIAX, KOHKYpCaX, KaK UTOT IPOCIIaHHOW PaboThI);

- MPaKTUYECKHUE 3aHATUS (IIPOBOJSATCA IMOCJE U3YUYEHHUS TEOPETHUUECKUX OCHOB C LIEIBIO
COOpPKH YCTAaHOBOK M OTPAOOTKH PE3yJIbTATOB SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN);

- Ha6J'IIOI[eHI/Ie (HpI/IMeHHeTCH IIpHU U3YyYCHUU KAKOT 0-1100 O6’beKTa, npeaAMETOB, IPUPOJHBIX

SIBJICHUN ).

Ha 3anstusx co3gaercst armocdepa A00pOKENaTENbHOCTH, JTOBEPUs, YTO BO MHOI'OM
IIOMOTAeT Pa3BUTHIO TBOPUYECTBA M MHMLMATHBBI peOeHKa. BhIMonHeHue 3KCHepUMEHTaTbHBIX
3aJlaHuil ToMoraer peOeHKy B NPUOOPETEHHHM YCTOWYMBBIX HABBIKOB PabOTHl € Pa3IUYHBIMU
IUGPOBBIMU TaTYMKAMU U JIAOOPAaTOPHBIM 000pyAOBaHMEM. YdacTue Jereid B (hecTHBANSX,
KOHKYpPCaxX, SKCIIEPUMEHTAJIBHBIX Typax OJIMMIIMAJbl Pa3HbIX YpPOBHEH SBISETCS OCHOBHOMU
(dbopMOlf KOHTpPOJII YCBOGHHS NPOrpaMMbl OOY4YeHHsS M JMArHOCTHKH CTEIEHH OCBOCHUS
MIPAKTUYECKUX HaBBIKOB pEOCHKa.

B npouecce peanuszanuu mporpaMMbl UCIOJB3YIOTCS Pa3InYHbIE METOAbI 00yYeHHS.

MeTtoapl OpraHu3ali U OCYIICCTBIICHUSA y‘ie6H0-H03HaBaTeJ’ILH01’I ACATCIIbHOCTHU

HarJIsiIHbIe (moxkas BUJICOMATEPHAIIOB U WUIIOCTPALMA,
MoKa3 paboThI
C U(PPOBHIM 1 JTA00PATOPHBIM 00OPYAOBAHUEM);

MPAKTUYECKHU-CHCTBEHHBIE (TEXHOJIOTHH MOAKIIOUEHUS IUPPOBOrO 000pYyI0BaHMs K J1a00paTOPHBIM
YCTAaHOBKAM B IIPOLECCE PEHICHUA IMPAKTHYCCKHUX 38.,[[3‘1);

pOOJIEMHO-TIONCKOBBIE (aHAINU3 MPOOJIEMHON CUTYallMu IO criocobaM U3MepeHus: HaboaeMoi
(bu3nUeCcKoil BETUUNHBI);

METOJIbI CAMOCTOSATEIHHON PaOOTHI M paOOTHI IO/ PYKOBOCTBOM Teaarora (cOopka yCTaHOBOK,
00paboTKa pe3yIbTaTOB, aHAJIN3 M JJOCTOBEPHOCTbH MOJTyUYEHHBIX JaHHBIX ),

nH(popManoHHbIe (JICKIIUS;, CEeMHHApP; Oecea; peueBast MHCTPYKITUS MO0 TEXHUKE O0€30MaCHOCTH MPHU
pabote ¢ abopaTopHeIM 000pYyIOBaHHEM; YCTHOE M3JI0KEHHE; O0BSICHEHHE HOBOTO MaTepuania u
CrocOOOB BBITIOJIHEHHUSI 33/JaHUS; OOBSICHEHHE MOCIEIOBATEIBHOCTH ACHCTBHIM M COJIEPIKaHUS;
o0cy:KJeHHe; eJaroruueckas olleHKa Mpoliecca JesTeIbHOCTH U €€ pe3yibTara).

Mertoibl KOHTpOJIL | CaMOKOHTPOJIS 3a  3((HEeKTUBHOCTHIO
y4eOHO-TI03HABATEILHON eI TeITHHOCTH
YCTHBIN KOHTpOJIb U CaMOKOHTPOJIb (Oecena, pacckas
y4eHHUKa, 00BSICHEHUE, YCTHBIH OIPOC);
MPaKTUYECKUI KOHTPOJIb 1 CAMOKOHTPOJIb (aHAJIN3 YMEHHUS paboTaTh ¢ JJa0OpaTOPHBIM
000pyI0BaHUEM);
H36JIIOI[GHI/I$I (aHaJII/I3 OKCIICPUMCHTAJIbHBIX JAaHHBIX B Ipornecce

UCCIIEI0BATENLCKON JESITEIbHOCTH).

I[J'If[ co31aHus KOM(i)OpTHOFO MCHUXOJIOTHYCCKOr'0 KjInMaTa Ha 3aHATHAX IIPUMCHAIOTCA
CJIeyIOIINe TIeAAarornYecKue MpUEMBIL: CO3JJaHle CUTYAllNH yCIeXa, MopallbHas OIICPKKa,
0J100peHume, oxBasa, MoolpeHne, JoBepue, 100pokenaTeIbHO- TpeOoBaTeIbHAsI MaHepa.

B xope peanuzanuu mporpaMMbl HCTIOIb3YIOTCS CIEAYIONINE THIbI 3aHATHIA



KOMOWHHUPOBAHHOE (COBMEIIEHUE TEOPETHYECKOW M MPaKTUYECKOW YacTel 3aHATHS, MPOBEpKa
3HaHWU paHee HM3yYEHHOro0 MaTepuaya; W3JI0)KEHHE HOBOIO MaTepuana, 3aKperjieHHE HOBBIX
3HaHWH, (QOopMHpPOBaHWE YMEHHWI TepeHoca M TPUMEHEHHWS 3HaHWH B HOBOHCHTyalud, Ha
NPaKTHUKe; OTpabOoTKa HAaBBIKOB M YMEHHUH, HEOOXOAUMBIX MPHU paboTe ¢ HKCHEPUMEHTAIBHOM
YCTaHOBKOM);

TeopeTudecKoe (COOOIIEeHNE U YCBOCHHE HOBBIX 3HAHUM MpU 00bSICHEHNN HOBOM TEMBI, U3JI0KEHHE
HOBOTO MaTepualla, OCHOBHBIX IIOHATHI, OIPEAEIICHHE TEPMUHOB, COBEPIICHCTBOBAHUE
U3aKpEIJICHUE 3HAHUN);

KOHTPOJIbHOE (ITPOBOAMTCS B LIETISIX KOHTPOJIS M IPOBEPKU 3HAHUM, YMEHUN 1 HABBIKOB yUalerocs
Yyepe3 3aluTy MPaKTHIECKON paboThl);

MPAaKTUYECKOE (SIBJIIETCSI OCHOBHBIM TUIIOM 3aHATHH, HCIOIB3YEMBIX B IPOrpaMMe, Kak MPaBUIIo,
COJEPKUT (POPMUPOBAHUE YMEHUN U HABBIKOB, MX OCMBICICHHE U 3aKPEIUICEHUE HA MPAKTHKE MPU
BBINIOJTHEHUH AKCIIEPUMEHTAIbHBIX 3a/1aHUM, HHCTPYKTAX IPHU BBIIIOJHEHUH MTPAKTUYECKUX padoT,
HCIIOJIb30BaHUE BCEX BHUJIOB IPAKTHUK);

BBOJIHOE 3aHATHE (MPOBOAMTCS B Hayajle Kypca C II€JIbI0 3HAKOMCTBA C 0O0pa30BaTEIbHOU
MPOTPAMMOM,COCTaBICHUE MHIAMBUIYaIbHONW TPACKTOPHU OOYYEHHs; a TAKXKe MPU BBEACHUU B HOBYIO TEMY

MPOTPaMMBI).

1. IInanmpyemsble pe3yabTaThl
[To uroram o6yueHus 1no nporpamme peOEHOK IEMOHCTPUPYET CIIEAYIONIUE PE3yIbTaThl:
3HACT MPUHIUIEI paboThl Ha 000pyIoBaHuU U(PPOBOH TabopaTopuu 1o (HU3HKE;
3HAET AFOPUTMBI 0OPa0OTKH 3KCIIEPUMEHTAIBHBIX Pe3yJbTaTOB B IIU(GPOBOI 00pa30BaTEIbHOM Cpeie;
MpaBuUJia TEXHUKHU OE30MMaCHOCTH MPHU padoTe C IKCIEPUMEHTAIBHBIMHI YCTaHOBKaMH;
yMeeT TeHepHpOBATh udpoBsIe JaTYUKH  CO BCIIOMOTATEIbHBIM
J1a00paTOPHBIM 000PYIOBAaHUEM;

yMEeT aHaJIU3UpPOBaTh, 00padaThIBaTh IKCHEPUMEHTAIbHbIE JTaHHBIE, IPOBEPSTH
JIOCTOBEPHOCTH IIOJIyYEHHBIX PE3YJIbTATOB.

MexaHu3M OLlCHHMBAaHUsI 00pPa30BaTeJbHBIX Pe3y/IbTATOB
Yposenv meopemuueckux snanui.
Huskuit ypoens. O0yuaromuiicst 3HaeT pparMeHTapHO U3yUYEeHHbIE (PU3UUECKUE MPOLECCH U

3aKOHOMEPHOCTH. M31oxeHne matepraina cCOMBUMBOE, TpEOyIoIIee KOPPEKTUPOBKY HABOISIIIUMHU
BOIIPOCAMH.

Cpennuit YPOBEHb. OOyuaromuiicss  3HaeT

(1)I/I3I/I'-ICCKI/Ie 3aKOHOMCPHOCTH, HO JI IOJTHOT'O PACKPBITUA TCMbI Tp€6YIOTC$I JOIIOJITHUTCIBbHBIC
BOITPOCHIL.

Bricokuit ypoBenb. OOyuatomuiicss 3HaeT ¢pu3nyecKue 3aKOHOMEPHOCTU U MOHUMAET
MPOIECCHl (PU3MUECKUX SIBICHUN. MOXKET JIaTh JIOTUYECKHU BBIJICPIKAHHBIA OTBET,
J€MOHCTPUPYIOIINNA MTOJIHOE BIIAJCHHE MAaTEPUATIOM.

Vpoeenvb npaxmuueckux Hagvlkog u ymeHul. Braoenue mexuonozusmu

pabomwl 8 yudposoti cpede, ananrus u 00CMOBEPHOCIb NOLYUEHHBIX Pe3)IbMAaAmos.

Huzkuit ypoenb. TpeOyercs MmocTosiHHAs KOHCYJbTalMs MeJarora Mnpu NporpaMMHpOBaHUHN
napamMeTpoB B U(PPOBOIi cperie.

Cpennuii ypoBeHb. TpeOyeTcs TEpPHOIWYECKOE KOHCYJIbTHPOBAaHHUE O TOM, KaKHE METOMbI
UCIOJB3YIOTCS NpPHU aHAIM3€ pe3ylbTaTOB HM3MEPEHUH, NpPOrpaMMUpPOBAaHUE MapaMeTpoOB B
uugpoBoii cpeze. Boicokuil ypoBeHb. CaMOCTOSTENBHBIN BBIOOP METOJOB aHAIN3a U 00pabOTKH
HKCHEPUMEHTAIbHBIX PE3yJbTaTOB, CBOOOJHOE BIAJCHHE MPOTPAMMHBIM ObOecreueHueM
uuppoBoi 00pa3zoBaTeNbHONCPEIBI.



Conpsidicenue yughposuix 0amuuxos ¢ 1a60pamopHbIMU YCMaHOBKAMU
Huskuii ypoBenb. He MoxkeT coOpaTh YCTAaHOBKY C JaTYMKaMH O€3MIOMOIIM Nearora.
Cpennuii ypoBeHb. MOXXeT coOpaTh yCTAaHOBKY C JaTYUKAMH IPHUIOACKA3Ke Ieaarora.

Bricokmii ypoBeHb.  CrnocobeH CaMOCTOSITEIIBHO coOpatb
YCTaHOBKY C TJATYMKAMHU, IIPOSIBIISAS TBOPUYECKHE CIIOCOOHOCTH.

(I)OprI NMoABECACHHUS HTOTOB peajIu3allui NMPporpaMmMmabl

OrtcrexuBaHme pe3yIbTaTOB 00Pa30BaTEIBLHOTO MPOLIECCa OCYIIECTBIISACTCS 110
pe3yiibTaTaM 3alllMThI IIPAKTUYCCKUX pa60T.

HpI/I IIOABCACHUHN UTOT'OB OCBOCHUA HpOI‘paMMbI I/ICHOJIB3YIOTC5II
OIIpOC;

HaOIIIoIeHHE;

aHaJIN3, CaMOaHAaJIN3,

co0eceI0BaHuE;

BBITIOJTHCHUC TBOp‘IeCKI/IX SaI[aHI/IfI;

ydacTtue JIeTel B OKCIICPUMCHTAJIBHBIX TYpax OJIMMIIUNA[], KOHKYpCax I/I(I)GCTI/IBaJIHX PAa3JIMIHOTO YPOBHHL.

I11.  Conep:xanue nporpamMmmsl

Pasnen 1. «®a30Bble mepexoabD.
Tema 1. BeonHoe 3ansiTue. [Iporpammuoe obecnieuenne Releon. TexHuka 6e30MacHOCTH.

Teopusi: Ilpsmble M KOCBEHHblE H3MepeHUs. Meroauka 00pabOTKH pe3yJIbTaToB
n3Mepenuil. OcHOBHble TpeOOBaHMS K BBIOJHEHHUIO TpakTHYecKUX pabor. TexHuka
0€30MacHOCTH MpHU paboTe 00yJaroIIMXCs CO BCIIOMOTaTeNIbHBIM J1a00paTOpHBIM 000pYA0BaHUEM,
COIPSDKEHHBIM C IU(POBBIMM JaTuukaMu. MHCTpyKIus mo kaxzaomy monyio. OcobeHHocTH
nporpaMMmHoro obecrieuenusi Releon. Ludposeie matumku. [loxkmodeHne K HOYTOYKY.
I'paduueckas MHTEpHIpeTaLUs SKCIIEPUMEHTAIBHBIX TaHHbIX.

®dopMbl 3aHATHI: TeKLus, Oecena.
Tema 2. Onpenenenue yaelbHON TEIUIOEMKOCTH METAJUIMYECKOTO [IIapHKa.

Teopm[: Harp€BaHue U OXJIAXKICHUC TCII. KomndecTBO TEIJIOTHL. YJIGJ'II)Haf{ TEILUIOEMKOCTD
BCIICCTBA. YPaBHCHI/IC TEIUIOBOro OajaHca. O6cy)KI[eHI/IC TCIIOBBIXIIOTCPb.

[IpakTuka: pacuér yAeapbHOM TEIUIOEMKOCTH METAJNIMYECKOro LIapuKa, UCHOJb3Ys
npoliecc TermIoo0MeHa MEXIy IIapUKOM M ropsiueil BOJOH B MEPHOM CTaKaHe.

dopmbl 3aHsTHIA: Oecena, MpakTHIeCcKas padoTa.

O6opyaoBaHue: TaTIYNK TEMIIEPATYPBI, METAJUTMYECKHN MAPUK, MEPHBIN CTaKaH C TOPSYei BOAOH
Tema 3. 3yueHre OTHOCUTEILHOM BIIAXKHOCTH TOPSYETO U XOJIOIHOTO BO3/IyXa.

Teopus: ucnapenue u KoHaeHcanus. Haceimensslii nap. /laBineHue HachIIIEHHOTO Tapa.
3aBUCUMOCTD JIaBJICHUS HACHIIIEHHOTO Mapa OT Temmnepartypsl. [lapiuansHoe nasienue. AGCOMOTHAS
U OTHOCHUTEJbHAs BIaKHOCTH BO3TyXa.

[IpakTuka: ompenereHue OTHOCUTEIBHOM BIAXKHOCTU XOJOJHOTO BO3ayxa (Bo3Ayxa B
MOMENICHUU) C TOMOIIBI0 JaTuyhKa OTHOCHTEIBHOW BIAXHOCTU. [l ompeneneHus
OTHOCUTEIIHOW  BIIQKHOCTH TOPSYEro BO3AyxXa HeEoOXoauma JJIeKTpUYecKas IUTUTKa,
HarpeBaromas BO3AyX. TakuM o00pa3oM, ¢ TIOMOIIBIO JaTYWKa MPOUCXOIUT (DUKCAIHS
OTHOCHUTEIILHOW BJIQKHOCTH BO3JyXa MO Mepe ero HarpeBanus. llemecooOpa3HO MOCTPOUTH U
MPOAHAIU3UPOBATH TpadUK 3aBUCUMOCTHA OTHOCUTEIILHON BIAQKHOCTHU OT TEMIIEPATYPHI.

®opmbl 3aHATHIA: Oecena, IpakTuieckas padora



OO6opynoBaHue: NaTYMK TEMIIEPATyphl, AJIEKTpUUECKas TUIMTKA, JATYUK OTHOCUTENBHON BIAKHOCTH
BO3/yXa.

Paznen 2. «I1oCcTOSIHHBIN 3JIEKTPUYECKHI TOK».
Tema 1. [TocTpoeHre BOIbT-aMIIEPHON XapaKTEPUCTHKHU JIAMITbl HaKajduBaHUsS. Teopus: cuiia ToOKa,
HaIpsKEHUE, COMPOTUBJIEHUE, JIEKTPUUYECKAs Lienb. 3aKoH OMa JIJIs yyacTKa LeTH.

[IpakTuka: cOopka 3IEKTPUUECKON IenH (MOocie10BaTeIbHOe COeTUHEHNE UCTOYHUKA MTUTaHMUS,
peocTara, JaMITIOYKH, KJIF04a, JaTYuKa TOKa; MapajuIebHO K JIaMIIe TIOJICOSANHACM TaTUUK HAMIPSDKCHUS).
Perynstopom peoctara MeHsieM Hakail JIaMIlbl (HE00X0uMO 3a(pUKCUPOBATh HE MEHEE TPEX MOTOKEHHIMA
HaKaJla JIaMIIbl: HaKaJl TP MAaKCUMaJIbHOM COMNPOTUBIECHUU PEOCTaTa, MPU MUHUMAIBLHOM, HECKOJIBKO
MIPOMEXYTOUHBIX TMOJIOKEHHUH peoctara). Dukcupyem mMokazaHUs AATYUKOB TOKA U HANPSDKEHUS JUIS
KQKJOT0 TONOXEeHHsI peoctara. Mcmonb3ys mudpoByro 000JOYKY HPOrpaMMbl, 3aHOCUM JaHHBIE B
TabJIMIy YU CTPOUM IO 3TUM JaHHBIM BOJIbT-aMIEpHYIO XapakTepucTuky (BAX) mammbl HakaauBaHUs.
Bo3moxHa HenmuHeHas 3aBUCUMOCTh. B 3TOM citydae HEOOXO0IUMO 0053aTeIhHO MPOKOMMEHTHUPOBATH
MpUYMHY HelrmHeHocTn BAX.

®dopmel 3aHsATHH: Oecena, mpakThuueckas paboTa.

O6opynoBaHue: MCTOYHMK MUTAHH, KJIIOY, PEOCTaT, JamIa HAaKaJIMBAHUS, COCAMHUTEIHHBIC
MIPOBOJIA, JATUYUK TOKA, TaTYUK HANPSIKECHHUS.
Tema 2. 3y4yeHue 3aBUCUMOCTH COTIPOTHBIICHHUS CITUPATA PE3UCTOPA OT TEMIIEPATyPHIL.

Teopus: a5eKTpUUECKUN TOK B METAJIaX. 3aBUCUMOCTb COITPOTUBIICHHS METajllla OT TEMIEpaTyphl.

[TpakTuka: cOopka MEKTPHUECKON Ienu (TOCIeI0BATEIbHOE COCTUHEHNE UCTOYHUKA MTUTAHMS,
CHUpAIN-PE3UCTOpa, KIII0Ua, JaTYMKa TOKa; Mapaie]bHO K CIHPAIH-PE3UCTOPY MOACOSAUHIEM AaTUUK
HanpspkeHus). [lon cnupanpio craBUM ropeiky win cBeuky. OUKCHUpyeM NOKa3aHUs JaTYUKOB TOKA U
HaAMpsDKEHUs M0 Mepe HarpeBaHus crnupanu. Vcmonb3ys 1mudpoByro 000704YKy MpPOTrpamMMbl, 3aHOCHM
JaHHBIE B TAOJUIly, BBHIYHMCISIEM MO 3aKOHY OMa CONPOTHBIICHHE CIUPAIH- PE3UCTOpa MO MEPE €ro
HarpeBa U CTPOUM IO 3TUM JAHHBIM TpaduK 3aBUCHMOCTH COMPOTUBIEHUS CHHUPAIN OT TEMIEPATypHhI.
COHpOTI/IBJIeHI/Ie CIIMpAJIA B SKCIICPUMCHTC 6YI[CT MCHATHCA HE3HAYUTCIIBHO, [TO3TOMY JIy4dIlC HOI[O6paTI>
CIUpajb U3 JIETKOIJIABKOTO METala, TIM0O0 3HAYUTENIbHO U3MEHAITh CTETIEHb HArpeBa CIUPaIH.

®dopmMmel 3aHsATHH: Oecena, mpakThuueckas padboTa.
O6opynoBaHue: WCTOYHWUK THUTAHMS, KIIOY, CIHUPATb-PE3UCTOP, COCIWHUTEITBHBIE TMPOBOJA,
JATYMK TOKA, JATUMK TEMIEPATYPbl, AATYUK HAIPSLDKEHUS, TOpeJiKa A CBeva.
Paznen 3. «IlocTosTHHOE MATHUTHOE MOJIEY.
Tema 1. MarautHoO€ 1oJie MPSIMOTO IPOBOIHUKA C TOKOM.
Teopus: MarHUTHOE TOJIE MPSAMOTO MTPOBOJIHUKA ¢ TOKOM. OnbIT AMIiepa.

[IpakTuka: cOopka 3JEKTpUUYECKON Ienu (MOcCienoBaTeIbHOE COEAMHEHHE HMCTOYHHKA
MUTaHUsA, MPSAMOr0 MPOBOJHMKA, KIIIOYa, peocraTa, AaTdhka Toka). J[aT4MK MarHUTHOTO MO
MOJIKJIIOYAETCSl HANpPOTHB TMPOBOJHMKA M TPHU 3aMbIKAaHUM KJIH04a (QUKCUPYET HWHAYKIIHIO
MarHMTHOTO mojs. [ aHanmm3a 3aBUCHUMOCTH CHJIbI TOKa OT IOSIBJIEHUS BOKPYT IPOBOJHUKA
MarHUTHOTO TOJII, MEHSEM TIOJIOKEHHEe peocTaTa. Bo3MOXXHO, MpHU HEU3MEHHOM CHie TOoKa
nepeMelnaTh JaT4YMK MarHUTHOTO 1oJist (1o mpsiMoit: Omrke, nanbiie). [lenecoodpasno nposectu
rpaduuecKuii aHaIu3 3aBUCUMOCTH MHIYKIIMM MarHUTHOT'O 1OJI OT BEIMYMHBI CUJIBI TOKA.

®dopmMmel 3aHATHH: Oecena, MpakThHieckas padoTa.

O60py,HOBaHI/IeZ HWCTOYHUK IMUTaHUA, KIIIOY, JaTYHUK TOKa, AaTYUK MariHuTHOI'O I10JIA, HpHMOI;'I IIPOBOAHUK,

peocrar.
Tema 2. 3aBUCUMOCTh MAaTHUTHOTO TIOJISI ITOJIOCOBOTO MAarHUTa OT PacCTOSHUS. Teopus: eCTeCTBEHHbIC

1 UCKYCCTBCHHBIC MAarHUTHI, ITOJIFOCA MarHuTa.

IIpakTuka: NpoBOAWUTCSA T.H. NMPOBEPKA 3aBUCHUMOCTH HHAYKIMM MarHUTHOTO IOJIS
MIOJIOCOBOTO MAarHuTa OT paccTosHMs. IIpoBepka MpoOBOAWTCA Kak JJIs CEBEPHOrO, TaK WU I



IOXKHOT'O ITIOJIFOCOB MArHurTa. HCJ’I@COO6p33HO IMPOBECTU rpa(bnqecmxlﬁ aHaJIn3 3aBUCUMOCTH
HWHAYKIOWHA MAarHuTHOI'O IIOJIA MarHuTa OT paCCTOAHUS.

@dopmbl 3aHATHI: Oecena, mpakTudeckas padota. Ob6opyaoBaHHEe: AATYUK MATHUTHOTO
M0, ITOJIOCOBOM MAarHMT.

Pasznen 4. «JjeMeHTBI CTATUKHA M THAPOCTATUKI.

Tema 1. Onpenenenue ninotHoctu aepeBsHHON auHeku MOJXKI'A. Teopust: ycnoBue
paBHOBecHsl pbiuara. [[TOTHOCTH BemecTBa.

IIpaxTuka: nepessiHHas iuHelika MOXKI'A npencrasisier coboit peiuar. Ha oqHoM KoHIE
JMHENHKa MOMEeLaeTcs MOHETKA, Macca KOTOPO M3MepseTcsl ¢ IMOMOIIbIO JIEKTPOHHBIX BECOB.
Maccy nuneiku cuumaem HeU36eCMHOI U He usmepaem e€ Ha I1eKmpOHHbIX gecax. [{ns
paBHOBECHs] MOHETKHM Ha JIMHEHKEe HCIOJIb3yeM KapaHJall B KadyecTBE TOYKHM Omopbl. Bropoit
JUHEWKON u3MeHseM nuHelHble pasMepbl jmHeiikn MOJXKIA (mis BeuMcneHHsS 00beMma).
Hcnonb3ys ycioBue paBHOBECHs (IIPaBUIO MOMEHTOB CHII), OIIPEJEIIsieM INIOTHOCTh AEPEBIHHON
JIMHEUKH.

dopmbl 3aHATHIL: Oecea, MpakTHIecKas padboTa.

Ob6opynoBanue: nepessinnas uaeika MOXKI'A, nuHelika, MOHETKA, SJIEKTPOHHBIC BECHI, KapaH a1l
Tema 2. I/ISy'{eHI/Ie 3aBUCUMOCTH AAaBJICHUSA B X KUJAKOCTHU OT FJ'Iy6I/IHI>I MOrpy KCHMUA. Teopm[: JaBJICHHUC.
I'mapocrarnueckoe manenne. 3axoH Ilackas.

[IpakTuka: TNPOBOAWTCS aHANU3 JaBJICHHUS SKUAKOCTH TIOIUIaBKa  (KOPOOOYKH),
COEIMHEHHOIO C IaTYMKOM JIABJICHHSI OT IITyOHHBI OTPYKEHHs MOIUIaBKa (KOPOOOUKH) B COCY C
Bozoi. llenecooOpa3Ho moCTpouTh rpaduK 3aBUCUMOCTH JABJICHHS TOIUIaBKa (KOPOOOYKH) B
KHUJKOCTH OT TNyOWHBI TOrpyXeHHs B BOAY. Takke MOXXHO MpoBepuTh 3akoH [lackais,
MIOBOPAYMBas MOIIABOK (KOPOOOUKY) B pa3HbIE CTOPOHBI.

®dopmel 3aHATHH: Oecena, mpakThHieckas padborTa.

O6opynoBanue: abCOMIOTHBIN JaTUMK AaBJI€HUS, COCY/]l C BOJIOM (MEpHBIH cTakaH), TMHEHKA.

Paznen 5. «KoJedareabHbIe CHCTEMbD).

Tema 1. Tapmonmueckue  konebanus.  OrmpeneneHue  XapaKTEPUCTUK
K0J1€0aTeNbHOI0 ABM)KEHUS IIPYKUHHOTO MasITHUKA.

TGOpI/IH: XaAPaKTCPHUCTUKHU K0JIe0aTENHHOTO JBUMXKXCHUA: aMIININTy 1a

KoJieOaHuH, Meprol, 4acToTa.

[IpakTuka: B KadecTBe rpy3a Ha MPY>KMHE BBICTYNAET CaM aKCeIepOMETp, MPHUKPETICHHBIA K
IIPYKUHE H3BECTHOM ECTKOCThbIO. I[IpyxkuHa M akcerepoMeTp MOJBELICHBbl HA IITATUBE. 3alUCHIBAS
BTOpOil 3ak0oH HbproTOHa A akcerepomeTpa M M3MEpSs 3apaHee Maccy akcelepoMeTpa, OmpeessieM
aMIUIUTyly KonebOaHuii akcenepomerpa. Mcmonmsizys dopmyny mepuojga KoneOaHWUN MTPYKUHHOTO
MasiTHUKa, OTpeieliieM MePHO] U YacToTy Koliebanuii akcenepoMerpa. CTOUT OTMETUTH, UTO KOJIEOaHHUS
JOJI?KHBI GI)ITB HpI/IGJII/I)KCHbI K TapMOHUYCCKHUM, IMMO3TOMY OTKJIIOHCHHUC aKCCICPOMETPA OT IMOJIOXKCHUA

PaBHOBCCHUA HEOOJIBIIIOE.

®dopmMmel 3aHsATHH: Oecena, mpakThuueckas padboTa.

O6opynoBaHue: IITaTHB C JIAIKOM M My(TOH, akcerepoMeTp, MNPy HHA C W3BECTHOM >KECTKOCTHIO,

OJICKTPOHHBLIC BECHI.

Tema 2. AHanu3 3J1€KTPOMarHUTHBIX KOJIEOAHUN KOHJIEHCATOPA B IIETH MIEPEMEHHOTO TOKA.
Teopusi: KOHAEHCATOP B IIETH MOCTOSHHOTO M IEPEMEHHOT0 TOKa. Y CTPOHCTBO ocuusuiorpada.
[TpakTHKa: moBeeHUE KOHIEHCATOpa B IIETH MOCTOSHHOTO U IEPEMEHHOI0 TOKa. AHaIN3
JaHHBIX ¢ ociuiorpada. @opMbl 3aHATHI: TPAKTUYECKOE 3aHSITHE.

060pyn03aHI/Ie: ocunnﬂorpa(b, KOHACHCATOP MMOCTOSIHHOM CMKOCTH, TJaMIla HaKaJIMBaHHA, KIIOY,
COCAMHUTCIILHBIC ITPOBO/A.



V.

TemaTuveckoe NJIAHUPOBAHME

Paznen Tema Koa-Bo yacos ®opma
TeOpHs [IPAKT  [BCer MoJABeAeHUsI
KA 0 HTOI0B
1. ®azoBbIe 1. BBoaHOe 3aHsTHE:! 1 0 1 [Ompoc
[epexoIbl [TporpaMMHOe oOecTieueHIEe
Releon. Texnuka 0e30macHOCTH
2. OnpeneneHue yaeabHOU 1 3 4 |Onpoc, HabmroAEHNE,
TETIOEMKOCTH METAJUTHUECKOTO co0eceroBaHNUE,
[IapuKa
3. U3yueHnne oTHOCUTETbHON 1 2 3 |momosiHUTENBHOE
BJIQKHOCTH T'OPSYETO M XOJIOTHOTO TBOPYECKOE 3aJ[aHHE,
BO3.yXa. aHaIn3
TTOCTOBEPHOCTH
pE3yJIbTaTOB
2.ITocTostHHBII 1. [TocTpoeHue BOJIBT-aMIICPHOM 1 2 3 |Ompoc, HabmroneHue,
DIIEKTPHYCCKU XapaKTECPUCTHKH JIAMITBI co0eceroBaHMUE,
i1 TOK HaKAJTUBAHUSI. TOTIOJTHUTETTLHOE
2. 3y4eHune 3aBUCUMOCTH 1 2 3 |TBOPHCCKOC 3atanue,
CONPOTUBIICHHS CITHPAIIH aHams
PE3UCTOPA OT TEMITEPATYPHI. AOCTOBCPHOCTH
pE3yJIbTaTOB
3. ITocTostHHOE 1. MarauTHO€ 1oJIe MPSIMOTO 1 2 3 |Ompoc, HaOmoneHue,
MarHUTHOE ITOJIe MPOBOJHUKA C TOKOM cobeceT0OBaHNUE,
2. 3aBHCUMOCTh MAarHUTHOTO 1 2 3 |AONOJHHTEIBLHOC
[OJIsI IIOJIOCOBOIO MAarHuTa OT TBOPYCCKOC 3a/JTaHUC,
pacCCTOSIHUSA aHaIn3
TOCTOBEPHOCTH
pe3yJIbTaTOB
4. DneMeHThI 1. OnpeneneHue IOTHOCTH 1 2 3 |Onpoc, HabmroaeHME,
CTaTUKH U nepessiHHOM uHeiiku MOXKITA cobOecel0BaHKE,
UIPOCTATHKA TTOTTOJTHUTEILHOE
TBOPUYECKOE 3aJaHHE,
2. 3ydeHne 3aBUCHUMOCTH 1 2 3 [AHAIM3
TaBJICHHS B )KHUJIKOCTH OT TITyOUHBI AOCTOBCPHOCTH
TOTpYKEHIIS. pe3yIbTaToOB
5. Konebarenpable | 1. [apMoHuYeckne KojaeOaHMs. 1 2 3 |Ompoc, HaOmro1eHuE,
CHCTEMBI OmnpeierieHre XapaKTePUCTHK co0eceoBaHNUE,
K0JIEOATEIHLHOTO IBHKEHUS JTOTIOJITHUTEJIBHOE
[IPY>KMHHOI'O MasiTHUKA TBOPYECKOC 3a/1aHNC,
2. AHanu3 dIEKTPOMATHUTHBIX 1 4 5 |aHaIM3
KoJIe0aHMIi KOHIEHCATOPa B LIEMH JAOCTOBCPHOCTH
IepEMEHHOTO TOKa pe3yIbTATOB
Bcero 11 23 34




MartepuajibHO-TeXHHYECKOE 00ecneyeHue:
1. Jamuuxu yupposoii nabopamopuu Releon:
- TaTYUK OTHOCUTEIbHOU BiIakHOCTH (0T 0 10100%);
- dpoBoit natunk remnepatypsi (ot [ 20 10 120° C);
- mudporoii natunk abcomoraoro nasieHus (ot 0 mo 500 kI1a);
- maTauk MarHuTHOTO 1mosist (ot -80 go 80 mTi);
- nat4yuk HanpspkeHus (ot -2 10 2 B; ot -5 1o 5 B; ot -10 no 10 B; o1-15 10 15B)
- natyuk Toka (ot -1 10 1 A);
- natyuk akceiaepometp (29, 49, 89);
- USB asyxkananpHbIi ocipumiorpad (ot 0 mo 100 B);
2. BecnomozamenvHoe 060pyoosanue:
- METAJUTMYCCKHI IApUK;

MEpHBIE CTaKaHbl, MEH3ypKH, eMKocTh 0T 250 Mt 1o 500 mut ¢ ropsueit 1 X010 JHOM BOAOM

QJICKTPHUYCCKAs IIJINTKA,

JJaMIla HaKaJIMBAHMS,
= UCTOYHHK IITMTaHUA,

COCIMHUTENBHBIE MTPOBO/IA;
- KJII0Y;

peocrar;
- CIIUPAJTBHBIN PE3UCTOP WU CITAPAITH;
ropesika (CBeuka);

PE3UCTOPHI NI Mara3nuH COHpOTHBHeHHﬁ;

II0JIOCOBOM MarHuT;

- IPSAMOU IIPOBOJIHUK;

- nepepsiHHas tuHEKa (ot 0-30 cMm), ro0ast JTnHelka, KapaHIail;

- anektpoHHbIe Bechl (0T 0 10 200 1);

- MOHETKa;

- MOTUTABOK HJIK MPSIMOYTOJIbHAS KOPOOOUYKA C OTBEPCTUEM JJIS TATUHKA;

aKcelepoMeTp (IaTYUK YCKOPEHMsI) Ha MPYKUHE U3BECTHON JKECTKOCTH;
- LITATHUB C JIAMKOHN U MyTOif;

KOHJICHCATOP IMOCTOSTHHOM €MKOCTH HJTH Mara3uH KOH/ICHCATOPOB.
KommproTrepHoe o6opynoBanme

. BbIxos B MHTEpHET ¢ KaXkaoro padoyero mecta — 1 mr.,
. Ckanep, NpuHTEp YepHO-O€eTbIi U IIBETHOM — 1 mIT.,

. AKycTudeckas cucreMa (KOJIOHKH, HAyITHUKK) — 1 miT.,
. WuTepakTuBHast JOCKA WM KpaH — 1 mT.,

. HoyTt0yku — 7 mr.

Opranuzanys paboyero MpocTpaHCTBA OOYYaroIIErocsl OCYIIECTBISETCS C MCIOJIb30BAaHUEM
3I0pOBbecOeperalonuX TEeXHOJNOTuH. B Xone 3aHATHS B 00S3aTENBHOM TOPSIKE IPOBOAUTCS
(GU3KyIbTIIAY3bl, HANpaBICHHbIE HAa CHATHE OOLICTO W JIOKAJIBFHOTO MBIIICYHOTO HANpPSDKEHHS OT
KOMITbIOTepa ¢ nu¢poBoi nadopatopuu. B comepkanne (GU3KYIbTYpHBIX MHUHYTOK BKIIOYAIOTCS
YHOPa)XHCHHUA Ha CHATUC 3PUTCIIBHOTO W CIIYXOBOT'O HANPSXKCHUSA, HAPSIKCHHA MBI TYJIOBUIIA U
MEJIKMX MBIIII] KHCTEH, Ha BOCCTAHOBJICHUE YMCTBEHHOM PabOTOCTIOCOOHOCTH.

HNudopmannonHoe odecneyeHue NporpaMmbl

NuTepHeT-pecypcebl:
Buneomarepuanst o
pabote
Ha



iatdopme
Releon.
I URL: https://rl.ru/solutions/complekts.php?id=3242800204

Cnucok Jurepatypbl:

JJ1s megarora JOIOJHUTEIIEHOTO 06D830BaHI/IH u o6vqa}0m1/1xcs;:

— [MpumepHast nomoNHUTENbHAS —00LIe00pa3oBaTeIbHas OOIIepa3BUBAIONIAs TPOrpaMMa
«udposas mabopaTopus PU3MUECKOTO IKCIIEPUMEHTA» €CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH,
PEKOMCHIAOBAaHHAA KOOPANHALIMOHHBIM COBETOM y‘~I€6H0- METOANYCCKUX O6”I)CI[HHCHI/II>1 B CUCTEMC
obmiero oopazoBanus Camapckoit oomactu (mpotokost ot 17 aBrycra 2021 roga Ned4).

— Bapnamos C./I., 3unsbepman A.P., 3unkoBckuil B.M. DkcnepumeHTanbHble 3aaud Ha
ypokax pusuku u puznyeckux onmumnuaaax. - M. Mzparenscrso MIIIMO, 2009.

— Jlozosenko C.B., Tpymmna T.A. Peanu3zanus o0pa3oBaTeIbHBIXIIPOTPaMM 110 (HU3UKE U3
yacTH Y4yeOHOro 1aHa, (GOpMUPYEMOl yuyacTHUKaMU 00pa3oBaTelIbHBIX OTHOIIEHUH C
UCIIOJIb30BaHUEM 000py10BaHUA JeTcKoro TexHonapka «llkonpubiit KBantopuym».- M.:2021.

[C KpaBuenko H.C. Metoapsl 00pabOTKH pe3yJbTaTOB U3MEPEHUN M OLEHKU MOTPEIIHOCTEN B
yueOHOM J1abopaTOpHOM NpakTHKyMe. - Tomck, 2011.
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