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l. IHosicHUTEALHAA 3aIIMCKA

AKkmyansnocms npozpammot

®dusnka, Kak HayKa o HanOosee O0IMIMX 3aKOHAX MPUPO/IbI, BHOCHT CYIIECTBEHHBIN BKJIA/
B CHCTeMYy 3HaHMi 00 oOkpykaromem Mupe. Ee OCHOBHas MNPaKTHKO-OPUEHTHPOBAHHAS
(9KcTiepUMEeHTaNbHAas) COCTaBJISIOIAs HWMEET BAKHOE 3HAYCHHE B PAa3BUTHUU COBPEMEHHBIX
HAYYHO-TEXHOJIOTUYECKUX HANPABICHUH B TaKUX OOJNACTAX, KaK T'€HETHKAa, HAHO- JIEKTPOHHUKA,
¢usnueckas xumug u T.10. Ludposuzauus mHpopmauuu KpaitHe HeoOXomuma JIJsi TOYHOTO
UCCIEeOBaHU OOBEKTOB MHpA TaJAKTHK M DJIEMEHTApHbIX dacTul. lcmomp3oBaHue
COBPEMEHHOT0 MH(PPOBOr0 000pYyIOBaHHS TO (U3MKE TO3BOJSCT HATISAHO, 3PPEKTUBHO
MPOAHAIN3UPOBATH M MPEICKA3aTh PE3YJIbTAThl HOBBIX SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

[enecooOpa3HOCTh MPOrpaMMbl 3aKIIOYAETCS B TOM 4YTO, OHA SIBJSIETCS LIEIOCTHOH WU
HETIPEpPBHIBHOM B TEUCHHE BCEro Iporecca OOy4YeHUs M TO3BOJSET IIKOJBHMKY IIar 3a IIarom
packpeiBaTh B ceb€ TBOPYECKHE BO3MOXXHOCTH M CAMOPEAIM30BAaTHCSI B COBPEMEHHOM MHPE.
[TpoBenenune n 00pabOTKa IKCIIEPUMEHTAIBHBIX PE3YIbTATOB KaX /101 3a/1a4u (GOpMHUpYET OOIIy 0
KapTHHY MUPOTIOHUMAHHS U CIIOCOOCTBYET PA3BUTHIO HAYYHOTO CITOCO0A MBILIUICHHUS.

Heas mnporpamMmbl: GOPMHPOBAHHME LETOCTHOM KapTHHBI H3YyYae€MBIX TPUPOJIHBIX
SIBJIGHUH, OCBOCHHE IIEMEHTOB HCCIIEA0BATEIbCKON NEATEIbHOCTH, 03HAKOMIIEHHE C METOIUKAMHU
00pabOTKH 3KCIIEPUMEHTAIBHBIX PE3yJIbTaTOB C HCIIOJIB30BaHHEM IU(POBOH 00pa3oBaTeIbHON
Cpelbl, TOArOTOBKA OOYYAIOIIMXCS K YUaCTHIO B KOH(pepeHIUsIX U (PecTUBAAX, OMUMIINAIAX C
UCTIOJIB30BaHNEM 000pynoBanus LleHTpa 0Opa3oBaHHs €CTECTBEHHOHAYYHON M TEXHOJIOTUYECKON
HamnpaiieHHOCTH «Touka pocTay.

3aga4u JONMOTHHUTEILHON 001IePa3BUBAKOIIEH TPOTPAMMBI:
Oo6pa3zoBarenbHbIE:
3HaKOMCTBO C PUHIIMIIOM pabOThI JaTYUKOB U (PpoBOii 1abopaTopun o GusMKe;

(OpMHpPOBAHNE HABBIKOB COCTABJIEHUSI AJITOPUTMOB 0OpaOOTKH SKCIIEPUMEHTAIBHBIX PE3YyJIbTaTOB B
000J104Ke MporpaMMbl IIUPPOBOH 00pazoBaTEIbLHOM Cpe/ibl;

(dhopmupoBaHue HAaBBIKOB paboThI c U (GpOBBIMU JaTYAKaMHU

u BCIIOMOTATEJIbHBIM  JIAOOPATOPHBIM 00OPYJOBAHUEM;
YMEHHE aHAJIN3UPOBaTh SKCIIEPUMEHTAIBHBIE IAHHBIE W MX IPEICTaBICHUE
B TpaduyecKoM WJIH APYrOM CHMBOJIBHOM BUJIE.

(dhopMHUpOBaHWE HABBIKOB HCCIEIOBATEIBCKON  JICSITENIBHOCTH TI0 TPEAMETaM  €CTECTBEHHO-
MaTeMaTUYeCKOro IHMKJIa B TMPOIECCe aHalin3a W OO0paOOTKH AKCIEPUMEHTAIBHBIX JaHHBIX IS
000CHOBaHUS U apTyMEHTAIlMU PAIMOHAIBHOCTH JEATEILHOCTH B paMKax MPOEKTHOW JAESITeTbHOCTH.

PazBuBaromue:
- CII0COOCTBOBATH Pa3BUTHIO TBOPYECKUX CITIOCOOHOCTEN KaXKI0TO
pebeHKa Ha OCHOBE JIMYHOCTHO- OPUEHTHPOBAHHOTO MOIX0/1A;

Pa3BUTb UHTCPCC K (I)I/ISI/IKC, KaxKk BKCHepHMCHTaHBHOﬁ HAYKE;

Pa3BUTHUEC TBOPUCCKOI'O MOTCHIUAIA U CaAMOCTOATCIIBHOCTH B paMKaxX MUHU-TPYIIIIBI;

pa3BuTHE MCUXO(DU3NIECKUX Ka4ecTB, 00yUaroIINXCsI:

MaMsTH, BHUMaHMsI, aHATUTHYECKUX CIIOCOOHOCTEN, KOHIICHTPAIMH U T.J.

BocnurarennHble:

(dhopmupoBanue OTBETCTBEHHOTO MOAX0Ja K PEIICHUIO SKCIEPUMEHTAIIBHBIX 3a]1ay;
(dhopmupoBanue HaBBIKOB KOMMYHHKaIIUH cpenu YYaCTHUKOB
MPOTrPaMMBbl;

(hopMupoBaHKE HABHIKOB KOMaHTHOM PabOTHI.



OTanyuTeIbHbIE 0COOEHHOCTH MPOrPaMMBbI
[Iporpamma «I{udpoBast madboparopust PuU3NIECKOro SKCIEPUMEHTa) paccuruTaHa Ha 34
3aHATUS, pa3/IeNICHHBIX Ha 5 pa3/ienoB (MO1yIei):

@da30BbIE IEPEXOBIL.

[TocTOAHHBIN AEKTPUUECKUNA TOK.
[TocTossHHOE MArHUTHOE TIOJIE.
DNIEeMEHTHI CTATUKHU U THIPOCTATUKU.

KonebarenbHble CHCTEMBI.

Kaxnplil pa3zfen npeicraBieH Kak 3Tall paboThl, CBA3AHHBIM C PELICHUEM SKCHEPUMEHTaIbHON
3aJla4M CpeIcTBaMU IIU(POBOTO JTA00PATOPHOTO 0OOPYIOBAHHSL.

CopneprkaHue nporpaMMbl OpUEHTHPYET 00YJaroIUXcs Ha MOCTOSHHOE B3aMMOJAEUCTBUE JPYT C
JIpYroM WU TMpenojaBaTelieM, pEIIeHHE MPAKTUYECKUX 3a7ad OCYLIECTBIISIETCS C MCIOJIb30BAaHUEM
METOAMKH OOpabOTKU pPE3yJIbTaTOB SKCIEPUMEHTAJIbHBIX JAHHBIX. Takke IMporpaMma OpUEHTHPYET
o0yJaromuxcss Ha MOUCK Pa3HBIX IMOAXOJOB K PEIICHHIO NOCTABIEHHOW 3a/laud, C WCIOJIb30BAHHUEM
IIOJIyYEHHBIX 3HaHUHM B paMKaxX IPAKTUYECKOHN NEATEIbHOCTH.

[Iporpamma maeT BO3MOXKHOCTh PACKpPBITh HM3y4aeMbId paszien ¢ HUPPOBOW TOYKH 3PEHHUSA,
B3IJIIHYTh Ha PELICHUE AKCIIEPUMEHTAIbHON 3a1a4H 1101 HOBBIM YIJIOM JIJIsl TOCTHXKEHUSI MAKCUMAJIbHOTO
pe3yJibTarta.

IIpuHuunbI 0TOOPA conepKRAHUS
O06pazoBaTenbHbIN MPOLECC CTPOUTCS € YUETOM CIIEAYIOIIMX MPUHIIUIIOB!

KynbTypocoobpa3HocTu 1 npupoaocoodpa3HocTu. B nporpamme yuuTsIBatoTCSl BO3pACTHBIE U
WHIUBUAYaIbHBIE OCOOCHHOCTH JETEH.

Cucremuoctu. [lonydeHHbIC 3HAHWS, YMEHUS U HABBIKU, 00YJAIOIIMXCS CHCTEMHO MTPUMEHSIOT Ha
MPAKTUKE, CO3/IaBASMPOCKTHYI0 paboTy. DTO IMO3BOJSET HCIIONB30BaTh 3HAHUS W YMCHHUS
BEUHCTBE, IIEIOCTHOCTH, pean3ys COOCTBEHHBIN 3aMbICEI, YTO CIIOCOOCTBYET CaMOBBIPAKEHHUIO
pebeHKa, pa3BUTHIO €T0 TBOPYECKOTO MOTEHIHATIA.

KoMmiuiekcHocTH M mociefoBarenbHOCTH. Peann3anuss  3TOro NpHHLHMIIA —IPENIOJaract
MIOCTETIEHHOE BBE/ICHNE O0YUaIOIUXCsl B MUP SKCIIEPUMEHTAIbHON MCCIIEA0BATENbCKON (PU3UKH.

HarnsgHoctu. VMcnonbp3oBaHue HArlsgHOCTHA MOBBIIIAET BHUMAHUE OOYYAIOIIMXCS CPeICTBaAMHU
paboTel Ha 1U(POBOM NTAOOPATOPHOM OOOPYIOBAHHH, YINIYONsSeT MX HMHTEpPEC K H3y4aeMOMY
MaTrepuaity, CIoCOOCTBYET Pa3BUTHIO BHUMAaHMS, BOOOpaKeHUs,
Ha0II01aTETPHOCTH, MBIIILIICHUS.

AzpecaTt nIporpamMMsl

[Iporpamma «l{udposas nmadbopaTopus GU3NIECKOTO IKCIIEPUMEHTa» MPEAHA3HAUCHA I JeTei
or 10 o 14 ner. Tak kak mporpamma pasjeieHa Ha MOJYJIM U TIpeArnosaraetT OoJbIIoe KOJUYECTBO
SKCIIEPUMEHTAJIbHON paboThl, penonaraercsa GopMupoBaHUe MUHH- TPYII (TI0 2 YeIoBeKa B KaXKI01)
IUTSL TOCTIDKEHHUSI MAKCUMAJIbHOTO Pe3yJIbTaTa.

O0beM 1 CpOK 0CBOEHHS NPOrPaMMBbI
Cpok ocBoeHuMs porpamMmsl — 1 rof.
dopma o0ydeHHs — ouHas, paboTa B MUHH-TPYIITIaX.

Pexum 3aHATHI, NEPHOAMYHOCTD ¥ IPOAOJIKUTEILHOCTD 3AHATHI
3aHATHs IPOXOAT 1 pa3 B HEACNIO, TPOAOJIKATEIIBHOCTD 3aHATUN — 40 MUHYT



OcHoBHBIE (hOPMBI U METO/bI

B xoze peanuzanum mporpaMMbl HCIOJIB3YIOTCA ClleAYIOIINE (POPMbI 00yYeHH:

ITo oxBaTy nereil: rpynmnoBble, KOJUIEKTUBHBIE.

ITo xapakTepy yueOHO IeATEIBHOCTH:

— Oecebl (BOIPOCHO-OTBETHBI METOJ] AKTMBHOI'O B3aUMOJEWCTBUSA Megarora u
o0yJaromuxcs Ha 3aHATHAX, UCHOJIB3YETCs B TCOPETUYECKON YaCTH 3aHATHS),

- 3alUTa IMPOEKTOB (ucnone3yercs Ha  TBOPYECKHUX
oTyerax, pecTUBAIAX, KOHKYpCaxX, Kak UTOT MPOJIeTaHHON paboThl);

— MPAaKTUYECKHE 3aHATHA (TPOBOJAATCS IOCIE H3YUEHHS TEOPETUYECKHX OCHOB C LENbBIO
cOOpKHM YCTaHOBOK M OTPaOOTKHU PE3yJIbTATOB AKCIEPUMEHTAIBHBIX UCCIICIOBAHNN);

- HabmroAeHNe (MPUMEHSIETCS IPU U3YYEHUH KaKOro-Tn00 00beKTa, IpeaMETOB, IPUPOIHBIX
SIBJICHUN ).

Ha 3ansatusx cosnaercs atmocdepa No0OpOKenaTeabHOCTH, JOBEPHs, YTO BO MHOIOM
IIOMOTaeT Pa3BUTHIO TBOpYECTBA MU MHULMATHUBBI peOeHKa. BbINoMHEHHE SKCIEepUMEHTAIbHbBIX
3aJJaHuil TIOMOTaeT PEeOCHKY B NPHOOPETECHHH YCTOWYHMBBIX HABBIKOB PAaOOTHI C Pa3IMYHBIMU
IUGpPOBBIMU JTaTYMKAMU U J1aOOpaTOpHBIM 00OpYyJOBaHUEM. YuacThe JeTedl B (ecTuBaX,
KOHKYpCax, AKCIEPUMEHTAIBHBIX Typax OJIMMIHNAIbI PA3HBIX YPOBHEH SBISETCS OCHOBHOM

(1)0pMOI>'I KOHTPOJII YCBOCHHSA HPOIpAMMBI O6y‘leHI/I${ N JUAarHoCTHUKM CTCIICHU OCBOCHHA
IMPAKTUYCCKUX HABBIKOB pC6GHKa.

B nponecce peanuzanny nporpaMmbl UCIOIb3YIOTCS pa3INYHbIE METOAbI 00yYeHM.
MeTobl OpraHu3aliy U OCYIIECTBICHUS yUeOHO-TI03HAaBATEIbHON 1€ TEIbHOCTH:

HarJisiiHbIe (moxka3 BHJICOMATEPHATIOB U WUIFOCTPALUH,
oKa3 paboThI
c 1M (GPOBBIM U JIaOOPATOPHBIM 000PYIOBAHUEM );

MPAKTUYECKH-JICCTBEHHBIE (TEXHOJOTUH MOJKIOYEHHUs IM(PPOBOro o00OpYyAOBaHUS K J1aOOpaTOPHBIM
YCTAHOBKAM B MPOIIECCEe PEIIeHUs IPAKTUIECKUX 33/1a4);

PpOOJIEMHO-TIOMCKOBBIE (aHAIN3 MPOOJIIEMHON CUTYAIMU 10 crioco0aM U3MepeHHs HalIro1aeMoi
(u3MYeCKOil BETUUNHBI);

METO/Bl CAMOCTOSITEIbHON PaboThl U pabOTHI MOJ] PYKOBOJACTBOM Iearora (COOpka yCTaHOBOK,
00paboTKa pe3yIbTaToB, aHAJIU3 U JOCTOBEPHOCTDH MOIYYEHHBIX JaHHBIX );

nH(pOpMalMOHHBIE (JIEKIUS; CEMHHAp; Oeceia; peueBas HHCTPYKIUS M0 TEXHUKE O€30MacHOCTH IPpU
pabote ¢ 1abopaTopHBIM O0OPYIOBAHUEM; YCTHOE M3JI0’KEHUE; O0OBSICHEHHE HOBOT'O MaTrepuasa u
CrocOOOB BBITIOJIHEHHUSI 33/I1aHUS; OOBSICHEHHE IOCIEIOBATEILHOCTH JACUCTBUNA W COICpPKAHUS;
o0CyXIIeHHe; Iearornueckas OleHKa IMpolecca IesITeIbHOCTH U €€ Pe3yiibTaTa).

Mertombt KOHTpOJNSL | CaMOKOHTPOJIS 3a  A(PPEKTUBHOCTHIO
y4eOHO-TI03HABATEILHON JeATELHOCTH:
YCTHBIH KOHTPOIb U CaMOKOHTPOITh (Gecema,  paccka3s
yueHUKa, 00BsICHEHUE, YCTHHIN OMpOcC);
MIPAKTUICCKUIA KOHTPOJIb M1 CAMOKOHTPOJTb (aHAIN3 YMEHUS padoTaTh ¢ 1a00paTOPHBIM
000py/I0BaHUEM);
HaOIIOACHUS (ananms IKCIEPUMEHTATHHBIX JaHHBIX B IIpoIecce

HCCIIEI0BATEIIbCKON JIEATETLHOCTH).

I[HSI CcO3JaHus KOM(bOpTHOFO MCUXOJIOTUYCCKOI'O KJIMMATa Ha 3aHATUAX HPUMCHIIOTCA
CJICAYIOMIUC NMEAArOornucCKue HpI/IéMBII CO3JaHnC CUTYyalluH yCIi€Xa, MOpaJibHas MOoAJACPIKKa,
0J100peHwe, oXBaa, MOOIIPEHUE, T0BEpre, T00poKeIaTeIbHO- TpeOoBaTeIpHas MaHepa.

B xoze peanuzanuu nporpaMmbl UCIIOIB3YIOTCS CIEAYIOMIME THIbI 3aHATHI:



KOMOMHHPOBAHHOE (COBMEIIEHNE TEOPETHUYECKONW M MPAKTUYECKOW 4YacTei 3aHSATHS; MPOBEpKa
3HAHWW paHee HM3yYEeHHOrO0 MarepHalia; W3JI0KEHHWE HOBOTO0 MaTepHualia, 3aKperieHHEe HOBBIX
3HaHW#, (QOpPMHUpPOBaHWE YMEHHI IEpPeHOCa W TPHUMEHEHHS 3HAHWW B HOBOWCHUTYAIMH, Ha
MIPAKTUKE; OTPA0OTKA HABHIKOB M YMEHUH, HEOOXOAMMBIX MPHU paboTe C IKCHEPUMEHTATHHON
YCTaHOBKOM);

TEOopeTHUIecKoe (COOOIIeHNE U YCBOCHNE HOBBIX 3HAHUM MTPU 00BSICHEHHH HOBOH TEMBI, N3JI0KEHUE
HOBOIO MaTepuana, OCHOBHBIX TIOHSATUH, ONpeAesieHue TEPMHHOB, COBEPIIECHCTBOBAHUE
U3aKpeIICHUE 3HAaHUM);

KOHTPOJIbHOE (ITPOBOAUTCS B LIESIX KOHTPOJIS U POBEPKH 3HAHUN, YMEHHM U HABBIKOB y4allerocs
yepe3 3alUTy MPaKTUIeCKON padoThl);

MIPaKTUYECKOE (SBJISIETCS OCHOBHBIM TUIIOM 3aHSTHI, UCMIOJIB3YEMBIX B IIPOrpaMMe, Kak MpaBuio,
COZEPKUT (HOPMUPOBAHHE YMEHUIN U HABBIKOB, UX OCMBICIICHUE M 3aKPEIJICHHUE Ha MPAKTHKE TPH
BBITIOJTHEHUH YKCIIEPUMEHTAIbHBIX 33/IaHUH, HHCTPYKTAXX MIPH BHIMOJIHEHUH IPAKTHYECKUX padoT,
HCII0JIb30BAHNE BCEX BUJIOB IPAKTHUK);

BBOJHOE 3aHsATHE (MPOBOJUTCS B Hayale Kypca C I[elbl0 3HAKOMCTBAa C 00pa3oBaTeIbHOU
MIPOrPaMMOM,COCTaBICHHE WHIUBUIYAIbHOW TPACKTOPUH OOYYCHHUS, a TaK)Ke MPU BBEJCHUH B HOBYIO TEMY

MIPOTrpaMMBbl).

1. IInanupyemble pe3yabTaTbl
[To uToram oOy4yeHwHs 1O Mporpamme peOSHOK JEMOHCTPUPYET CIICAYIOIIUE PE3YIIbTAThI:
3HAeT MPUHIUIBI paboThl HAa 000pyAoBaHUU LU(GPOBOH TabopaTopuu Mo GUBKKE;
3HAET aJTOPUTMbI 00PAOOTKU IKCIIEPUMEHTAILHBIX PE3yIbTaTOB B HU(POBOI 00pa30BaTEILHON CPE/IE;
MpaBHJIa TEXHUKH 0€30IacHOCTH NpU paboTe ¢ SKCIEPHUMEHTAIbHBIMU YCTAHOBKAMMU;
yMeeT TeHEpUpPOBaTh U(POBEIE JaTYUKH  CO BCIIOMOTATEIbHBIM
71a00paTOpHBIM 000PYI0OBAHUEM;

YMEET aHaJIM3HUpPOBATH, O6pa6aTLIBaTL OKCIICPUMCHTAJIBHBIC NAHHBIC, IIPOBEPATH
AOCTOBEPHOCTD MOJTYUYCHHBIX PE3YJIbTATOB.

MexaHu3M olleHUBaHUA 00Pa30BaTeIbHBIX Pe3yabTATOB
Yposenv meopemuueckux snamnuii.
Huskuii ypoenb. OOy4daromuiicst 3HaeT pparMeHTapHO U3ydeHHbIE (U3UYECKUE TIPOLIECCHl U

3aKOHOMepHOCTH. M310keHne Mareprana cOMBUMBOE, TPEOYroIee KOPPEKTUPOBKU HABOISIIIUMH
BOIIPOCAMH.

Cpennnii YPOBEHB. OOyuarormuiicss  3HaeT

(u3rUecKre 3aKOHOMEPHOCTH, HO JUISl IOJTHOTO PACKPBITUS TEMBI TPEOYIOTCS JOMOJTHUTEIBHEIC
BOIIPOCHI.

Bricokuit ypoBenb. OOyuaromuiics 3HaeT pU3NYecKue 3aKOHOMEPHOCTH M MOHUMAEeT
nporecchl (pU3NYecKux sBIeHUH. MOXeT AaTh JIOTHYEeCKU BbIICPKAHHBIM OTBET,
JEMOHCTPHUPYIOIIHHN MTOJIHOE BJIAZICHUE MAaTEPUAIIOM.

Yposenv npaxmuueckux Hagvlkos u ymenuii. Braoenue mexwonocusmu

pabomol 8 yugpoeou cpede, ananus u O0CMOBEPHOCHb NOLYYEHHBIX PE3VIbMAMOS.

Huszkuii ypoBenb. TpeOyeTcst MOCTOSIHHAs KOHCYJbTAlMsl IeAarora Mpu HporpaMMHUpPOBAHUH
napameTpoB B II(POBOI cpeze.

Cpenuuii ypoBeHb. TpeOyercssi mepHOIUYECKOE KOHCYIBTHPOBAHHME O TOM, KaKHE€ METOJIbI
UCTIONIB3YIOTCSl TIPU aHAIW3€ pPEe3yJbTaTOB HM3MEPEHHUH, NpOrpaMMHpPOBAHHE MapaMeTpoOB B
ugpoBoii cpene. Boicokuii ypoBeHb. CaMOCTOSTENBHBIN BHIOOP METO/0B aHAIN3a K 00padOTKU
OKCIIEPUMEHTABHBIX ~ PE3yJbTaTOB, CBOOOJHOE BJIAJCHHE MPOTPAMMHBIM OOECICUCHHEM
¢ poBoii 00pa30BaTEILHONCPEIBI.



Conpsoicenue yughposwvix 0amuukos c 1a60pamopHbiMu yCMaHOB8KAMU.
Huskuit ypoenb. He mokeT coOpaTh yCTaHOBKY C JaT4MKaMU O€3MOMOIIY Te/larora.

Cpenuuii ypoBenb. MoxeT coOparh yCTaHOBKY C AaTYMKAMHM MPHUIIOACKA3KE Me1arora.

Boicokuit ypoBenb.  CnocobeH CaMOCTOSITEIIBHO cobpath

YCTAHOBKY C IaTYUKAMU, IIPOABIISAA TBOPUYECKUE CITOCOOHOCTH.

(I)OpMLI MOABECACHUS UTOI'OB peain3aliuu NNporpamMmmabl

OrTcexxuBaHue PE3YyIbTaTOB O6pa30BaTeHBHOFO mponecca OCymeCTBIIACTCS 11O
pe3yabTaTaM 3allluThI IPAKTHYCCKUX pa60T.

[Tpu moiBeICHUM UTOTOB OCBOSHUS ITPOTrPAMMBI UCIIOIB3YIOTCS:
OIIpOC;

HaOJIIOACHHE;

aHaJn3, caMOaHaJIu3,

cobece0BaHuE;

BBINIOJTHEHUE TBOPUYCCKHUX 3a/IaHUIA;

ydacTtue IleTef/'I B OKCIICPUMCHTAJIBHBIX Typax OJIUMIIMAA, KOHKYpCax I/I(i)CCTI/IBaJIﬂX Pa3In4IHOIO YPOBHH.

I1l.  Conep:xanue nporpamMmsl

Pazgen 1. «®a30Bble nepexoab».
Tema 1. Beoanoe 3anstue. [IporpammHuoe obecriedenue Releon. Texuuka 6€30MacHOCTH.

Teopus: IlpsmMble M KOCBeHHble Hu3MepeHUs. Meroanka oOpabOTKU pe3yabTaToOB
n3Mmepenuil. OcHOBHblE TpeOOBaHMS K BBIIIOJHEHUIO MpaKTUYeCKUX pabor. TexHuka
0€301acHOCTH MpH paboTe 00yUarOIUXCs CO BCIOMOTaTeNIbHBIM Ja00paTOPHBIM 000PYI0BAaHUEM,
CONPSDKEHHBIM C HU(POBBIMU JaTyuKaMu. MHCTPYKIMS MO KaxJIoMy MoAyio. OcoO0eHHOCTH
nporpaMMHoro oOecneuenus Releon. Lludposeie npatumku. IlogkimroueHne K HOYTOYKY.
I'paduueckas HHTEpHIpeTaLUs SKCIIEPHUMEHTAIBHBIX TAaHHBIX.

®dopMbl 3aHATHI: JTekus, oecena.
Tema 2. Onpenenenue yenbHON TEIIOEMKOCTH METAITMYECKOTO ApUKa.

Teopus: HarpeBaHue M oxjaxjaeHue Teia. KonuuecTBO TEIUIOTHL. YeNnbHAs TEIUIOEMKOCTb
BEIIECTBA. YpaBHEHME TEIIOBOro Oananca. OOCyk/IeHUE TEIUIOBBIXIIOTEPD.

[IpakTuka: pacy€r yneiabHOW TEMIOEMKOCTH METAJUIMYECKOro IMIapuKa, HCIOJb3YS
MpoLecC TEII000MEHa MEX]y IIAapUKOM U Topsiuell BOJON B MEPHOM CTaKaHe.

dopmbl 3aHATHI: Oecena, mpakTUyecKas padoTa.

OO6opynoBaHue: 1aTYUK TEMIIEPATYphl, METAILIMUECKUH IApUK, MEPHBII CTaKaH ¢ ropsiueit Bogoi
Tema 3. M3yueHne OTHOCUTENBHOM BIa)KHOCTHU TOPSIYEro M XOJIOAHOTO BO3/AyXa.

Teopusa: wncrnapenune u koHzaeHcanus. HacelmeHHbIM nap. JlaBiieHWE HACBIIIEHHOIO ITapa.
3aBUCHUMOCTh [JaBJIEHUS HACBIEHHOTO Mapa oT TeMieparypsl. [lapnuanbHoe naBieHne. AGCONOTHas
1 OTHOCHTEJIbHAS BIIAYKHOCTH BO3yXa.

[IpakTuka: ompeneneHUe OTHOCUTEIHHOW BIAKHOCTH XOJOJHOTO BO3Iyxa (BO3dyXa B
MOMEIIEHUU) C TIOMOINBIO JaT4yMKa OTHOCUTENbHON BiaxkHOoCcTH. [Jlnsg ompeneneHus
OTHOCUTEIILHOW BJIQXKHOCTH TOPSYEro BO3JAyXa HEOOXoAuMma DJIIEeKTpUYecKas IUINTKa,
HarpeBaromasi BO3AyX. Takum o00pa3oMm, C TOMOIIBIO JaTYUKa MPOUCXOAUT (PUKCAIHS
OTHOCHUTEIILHOM BIIAXKHOCTH BO3JyXa MO Mepe ero HarpeBanus. LlemecooOpa3Ho MOCTpPOUTH U
MPOaHaIU3UPOBATh TpaduK 3aBUCUMOCTH OTHOCUTEIHHOM BIIAXKHOCTH OT TEMIIEPATYphl.

dopMbI 3aHATHI: Oecena, MpakTH4YecKas padora



O6opynoBaHue: JaTYUK TEMIIEpPATypbl, dJEKTPUUECKas IJIUTKA, JAaTYMK OTHOCUTEIHHOW BIAXKHOCTH
BO3/YyXa.

Pazgen 2. «I1ocTOAHHBIN 3JIEKTPUYECKHIT TOK».
Tema 1. IlocTpoeHne BOJIbT-aMIEPHON XapaKTEPUCTUKH JIaMIIbl HaKaJuBaHMs. Teopus: cuia TOKa,
HaIpsDKEHUE, COIIPOTUBIICHHE, JIEKTpUYecKas Lemb. 3akoH Oma I ydacTKa LElH.

IIpakTrka: cOopka 3JIeKTpUYEecKON Lenu (I0CIeJ0BATEIbHOE COeIMHEHNE NCTOYHHUKA MTUTaHMS,
peocTara, JaMIIOuKH, KJItoua, JaTYhKa TOKa; apalIesIbHO K JIaMIIe [TOJICOEMHSIEM IaTUNK HalPSHKEHU).
Perynsaropom peocrara MeHseM Hakall JJaMIbl (HEOOX0IUMO 3a(pUKCUPOBATh HE MEHEE TPEX MOJIOKECHUN
HaKaja JaMIlbl: HaKaJl IPU MAaKCUMAJIbHOM COIIPOTHUBIIEHUHU PeOocTaTa, IPU MUHUMAJIbHOM, HECKOJIBKO
IIPOMEXYTOUHBIX IOJIOKEHUN peocraTa). PUKCUpPYEeM IOKa3aHMs JATYMKOB TOKA M HANPSIKEHMS UL
KaX/10r0 MoJIoKeHus: peocrara. Mcmonb3ys mudpoByro 000JI04Ky NPOrpaMMbl, 3aHOCUM JIaHHBIE B
TaOJMUIly Y CTPOUM TIO 3TUM JAHHBIM BOJIbT-aMIIEPHYIO XapakrepucTuky (BAX) mammnbl HakamuBaHUS.
Bo3MmorkHa HenMHelHas 3aBUCUMOCTb. B 3ToM ciydae He00X0auMO 00s3aTeIbHO IPOKOMMEHTUPOBATh
MpUYKHY HelnuHeHocTn BAX.

dopmbl 3aHATHI: Oecena, mpakTudeckas padora.

O60py,Z[OBaHI/IeZ HCTOYHHK IIMTAaHHA, KIIKOY, PCOCTaT, JIaMIla HaKaJIWBaHWA, COCIUHUTCIBHBIC
IIpoBOAAd, JATYUK TOKA, JATYUK HAITPAKCHHA.

Tema 2. M3yueHue 3aBUCUMOCTH COTPOTUBIICHUS CITUPATH PE3UCTOPA OT TeMIIEpaTypHhI.
Teopus: snexkTprueckuii TOK B MeTaiaX. 3aBUCUMOCTh COIIPOTUBJICHHS METaJlJIa OT TEMIEPaTyphl.

[IpakTuka: cOOpka 3IEKTPUUECKON 1enu (IoCiieI0BaTeIbHOE COCIMHEHUE UCTOYHUKA MTUTaHUS,
CHUpATIN-PE3UCTOpa, KIItoUa, JaTuMKa TOKA; MapajljieNIbHO K CIIUPATU-PE3UCTOPY MOACOSTUHIEM JaTUUK
HanpspkeHus). [lon cnupanbio cTaBUM ropenky WM cBeuky. GukcupyeM MoKa3aHUs JaTYUKOB TOKa U
HampsDKeHUs M0 Mepe HarpeBaHus crupanu. Mcmonb3ys nudpoByro 000J0YKY MpPOTrpamMMbl, 3aHOCHUM
JaHHBIE B TAONUIly, BBIYMCIAEM 1O 3akoHY Oma CONpPOTHBIICHHE CHHUPAIU- PE3UCTOpa MO MEpe €ro
HarpeBa u CTPOHMM IO ATHM JIaHHBIM IpaUK 3aBUCHMOCTH COMPOTHBICHHS CIIUPAINA OT TEMIEPATypHI.
ConpoTHBiIEHHE CIUPATN B 3KCIIEPUMEHTE Oy/IeT MEHATHCSI HE3HAUUTEIbHO, IOATOMY JIydllle oA00paTh
CIUpajb U3 JIETKOIIABKOTO METaa, TH00 3HAYUTENTbHO U3MEHSTh CTETIEHb HArpeBa CIHPAITH.

dopMbl 3aHATUN: Oece1a, TpaKTuYecKas padora.
O6opynoBaHMe: UCTOYHUK MHUTAHUSA, KIIOY, CIHPAIb-PE3UCTOpP, COEAMHMUTEIbHBIE IMPOBOJIA,
JIATYMK TOKA, JATYUK TEMIIEPATypbl, JaTYUK HAIIPSKEHUS, TOPEIKa WM CBEYa.
Pa3znen 3. «IlocTossHHOE MATHUTHOE TI0JIE).
Tema 1. MarHuTHOE TOJI€ MPSIMOTO MPOBOTHUKA C TOKOM.
Teopus: MarHuTHOE 10JI€ TPSIMOTO MPOBOAHUKA C TOKOM. OnbIT AMniepa.

[IpakTuka: cOopka 3IEKTpUYECKON IHenu (MocieA0BaTeIbHOE COEIUHEHUE HCTOYHHKA
MUTaHUS, MPSIMOTO MPOBOJHUKA, KIIOYA, PeocTaTa, AaTdyuka Toka). JlaTYMK MarHMUTHOTO MO
MOAKJTIOYAETCST HAMPOTHB TPOBOJIHUKA W TP 3aMBIKAHWHM KJtoua (DUKCHPYET HHIYKIHIO
MarHuTHOro nosid. [[ns aHanu3a 3aBUCUMOCTH CHUJIBI TOKa OT MOSIBJIEHUS BOKPYT NMPOBOJHHMKA
MarHuTHOTO TIOJIsi, MEHSEM IOJIOKEHUE peocTaTa. BO3MOXKHO, TPU HEU3MEHHOH CHJIE TOKa
nepeMeniaTh JaT9MK MarHUTHOTO ToJis (1o mpsiMoii: Ommke, naneine). LlenecoodpasHo mposectu
rpaguYecKuii aHaJIN3 3aBUCUMOCTH UHAYKIIMH MAarHUTHOTO TTOJISl OT BEIMYMUHBI CHJIBI TOKA.

®dopMebl 3aHATHN: Oecena, MpaKkTu4YecKas padoTa.

O60py,}]0BaHI/IeZ MCTOYHHUK ITUTAHMA, KJIIFOY, JaTYUK TOKA, JaTYUK MAaroHuTHOI'O I10JIs, prIMOﬁ IIPOBOAHHUK,

peocrar.
Tema 2. 3aBHUCUMOCTL MAarHUTHOI'O IIOJISI IIOJIOCOBOIO MAarHUTa OT pacCTosIHUA. TeOpI/I}II €CTECCTBCHHbLIC

" UCKYCCTBCHHBIC MAIrHUTEI, ITIOJIIOCA MarHuTa.

[IpakTrka: MpOBOAMTCS T.H. INPOBEpPKa 3aBHUCUMOCTM HMHIYKIMM MarHUTHOTO TIOJIS
II0JIOCOBOIO MarHuTa OT paccTostHus. lIpoBepka mpoBoAMTCS Kak JUIsl CEBEPHOIO, Tak MU JUIS



IOKHOTO TIONMIOCOB MarHuTa. llenecooOpasHo mpoBecTH TpadUvecKuil aHamu3 3aBHCHUMOCTH
HWHAYKIOUHW MAaroHuTHOI'O MOJIA MarouTa OT paCCTOsSIHUS.

®dopmMmbl 3aHATHIA: Oecea, mpakThdeckas padora. OOopyaoBaHUE: JATYUK MArHHUTHOTO
M0, TTOJIOCOBOM MarHuT.

Pa3znen 4. «JjeMeHTBI CTATHKH U THAPOCTATHKIY.

Tema 1. Onpenenenue miotHoctu AepeBsHHON auHeku MOXKT'A. Teopus: yciosue
paBHOBecusi pbiuara. [1oTHOCTH BelecTBa.

[Ipaktuka: nepeBsnnas nuHeiika MOXKI'A npencrasisier co0oii peryar. Ha ogHoM KoHIe
JMHEHWKa MOMEeLaeTcss MOHETKa, Macca KOTOPOH M3MEpPSIETCsl ¢ MOMOILBIO 3JIEKTPOHHBIX BECOB.
Maccy nuneiiku cuumaem Heu36eCMHOU U He usmepaem e€ Ha INeKmpOHHbIX gecax. [[ns
paBHOBECHs] MOHETKM Ha JIMHEHKEe MCIIOJIb3yeM KapaHJall B KayecTBe TOUKU Onopbl. Bropoii
JTUHEWKON u3MeHseM JuHelHble pasmepbl JuHelkn MOJXIA (ans BeuucineHHs o0bema).
Hcnonb3ys yciaoBue paBHOBecHs (IIPAaBUIIO MOMEHTOB CHJI), OTIPENIENsieM IUNIOTHOCTD JIepEBIHHOMN
JIMHENKU.

dopMbl 3aHATHN: Oecena, MpakTH4YecKas padora.

Ob6opynosanue: aepeBsanHas tuHerika MOXXI'A, nuneiika, MOHETKa, SJIEKTPOHHBIE BECHI, KapaH 1alll
Tema 2. M3yueHne 3aBUCUMOCTH JABJICHHUS B JKUAKOCTHU OT TIIyOHHEI TOTpYyKeHUs. Teopus: naBieHue.
I'uapocraruyeckoe naBieHue. 3akoH [Tackais.

[IpakTuka: mDpoBOAMTCS aHAIM3 JIAaBJIEHUS JKUJIKOCTH  IOIUIaBKa (KOpPOOOYKH),
COEIMHEHHOTO C IaTYMKOM JaBJICHUS OT INIyOUHBI MOTPY>KEHUs MOIIaBKa (KOpOOOUKH) B COCY C
Bozoi. llemecooOpa3sHo MOCTpouTh TpaduK 3aBUCHMOCTH JABJICHUS IMOIUIaBKa (KOPOOOUYKH) B
KHUJKOCTH OT TNyOMHBI TOTPY)KEHHS B Boay. Takxke MOXKHO NpoBepuTh 3akoH [lackans,
IIOBOpA4MBasi MOIUIABOK (KOPOOOUKY) B pa3HbI€ CTOPOHBI.

dopMbl 3aHATUN: Oecena, TpakTuyeckas padoTa.

O6opynoBanue: aOCOMIOTHBIN TaTYUK JIaBJIE€HUS, COCY € BOJIOM (MEpHBII cTakaH), TMHEHKA.

Pa3zgen 5. «KoJedareabHbIe CHCTEMBI».

Tema 1. Tapmonuueckue KoJie0aHusl. OmnpeneneHue XxapakTepUCTUK
K0J1€0aTeNbHOI 0 JBUKEHUS PY>KUHHOTO MasTHUKA.

TeOpI/IHZ XapaKTCPUCTUKH KOJ1e0aTEeIIbHOTO JABHIXKCHUSA aMIIIMTyda

Koje0aHui, mepro, 4acToTa.

IIpakTHka: B KayecTBe rpy3a Ha IPYKMHE BBICTYIAET CaM aKCEJIEpOMETpP, NMPUKPEIUICHHBIN K
MPY>KUHE U3BECTHOM KECTKOCThIO. [IpyKMHa M akcelepoMeTp TMOJABEIICHBI Ha INTATHUBE. 3aluChIBas
BTOpO# 3ak0oH HproTOHA AMisi akcenepoMeTpa U U3MEpsis 3apaHee MacCcy akceJIepoMeTpa, OmpeneisemM
aMIUTUTYly KoyieOaHui akcenepomeTpa. Hcmonw3ys dopmyny mnepuoaa KojieOaHWM MPY>KUHHOTO
MasiTHUKA, OTpeelisieM MePUO 1 YacTOTy KojebaHuii akcenepomerpa. CTOUT OTMETHUTD, YTO KOJICOaHUS
JOJI’KHBI OBITH HpI/I6J'II/I)KeHI)I K TapMOHUYECCKHM, IMO3TOMY OTKIIOHCHHUEC AKCCICPOMETPA OT ITOJIOKCHHA

paBHOBECHS HEOOJIBIIIOE.

®dopMebl 3aHATHN: Oecena, MpaKTU4YecKas padora.

OO6opynoBaHue: IITATHB C JIAMKOM W My(QTOH, akcenepoMeTp, MpYKHHA C HM3BECTHOW IKECTKOCTBIO,

OJICKTPOHHBIC BCCHI.

Tema 2. AHanu3 3JeKTPOMAarHUTHBIX KOJI€OaHUN KOH/IEHCATOpa B IIETIH IEPEMEHHOTO TOKA.
Teopusi: KOHIEHCATOP B LIENU MOCTOSHHOTO M IIEPEMEHHOT0 TOKa. Y CTpOHCTBO ocuuyuiorpada.
[IpakTHka: noBegeHNE KOHAEHCATOPA B LN [TOCTOSIHHOTO M IEPEMEHHOI0 TOKA. AHAIU3
TaHHBIX ¢ ocuuiiorpada. @opMbl 3aHATHIA: TPAKTUYECKOE 3aHSITHE.

O6opynoBanue: ocuusuiorpad, KOHIEHCATOP MOCTOSTHHOW €EMKOCTH, JIaMIla HaKaIUBaHUs, KITI0Y,
COEIMHUTEIIbHBIE IPOBO/A.



IV. Temaruueckoe njiaHUpPOBaHUE

Pazzien Tema Ko.i-Bo yacos ®opma
Teopus [MPaKT BCer NnmoABEICHUS
HKA 0 HTOIOB
1. dazoBbie 1. BBoaHoe 3ansiTue: 1 0 1 |Ompoc
MepeXoIbl [TporpaMMHOe oOecrieueHuE
Releon. Texuuka 0e3omacHoCTH
2. Onpenenenue yaeinbHOM 1 3 4 |Onpoc, HabmroneHME,
TEIJIOEMKOCTH METAIMYECKOTO coOece0BaHue,
[IaprKa
3. I3yueHne OTHOCUTEILHOM 1 2 3  |momosHUTENBHOE
BJIQKHOCTH FOPSYETO M XOJIOJIHOIO TBOPUYECKOE 3aJaHHE,
BO3/TyXa. AHAIIN3
TOCTOBEPHOCTH
€3yJIbTaTOB
2.IlocTosTHHBIHA 1. I[ToctpoeHue BoIbT-aMIIEpHON 1 2 3 |Ompoc, HabnoAeHHE,
DIIEKTPHUYECKU XapaKTEPUCTUKH JIAMITHI cobeceoBaHue,
i1 TOK HaKaIMBaHUSI. TTOTIOTHUTEIILHOE
2. 3yueHue 3aBUCHMOCTH 1 2 3 [TBOPHCCKOC 3a/1aHuC,
COTIPOTHUBIICHHS CITUPAIIN aHaIn3
pe3ucTopa OT TEMIEPaTypHhI. AOCTOBCPHOCTH
PE3YJIbTaTOB
3. [TocTostHHOE 1. MarauTtHoe noje IpsMoro 1 2 3 |Ompoc, HabmroaeHue,
MarHMTHOE [T0JIE  [IPOBOJHUKA C TOKOM co0eceoBaHue,
2. 3aBHCUMOCTH MAarHUTHOI'O 1 2 3 |AOMOJHHUTEIHHOC
[OJIs II0JIOCOBOIO MAarHuTa OT TBOPYCCKOC 3alaHKC,
pacCTOSTHUS AHaJIN3
TOCTOBEPHOCTH
[pE3yIBTATOB
4. DneMEHTBI 1. Onpenenenne MIOTHOCTH 1 2 3 |Ompoc, HabmroaeHue,
CTaTUKU U nepeBsinHoM muHeliku MOXI'A coOeceqoBanHue,
THPOCTATUKU TTOTIOTHUTEIILHOE
TBOPUYECKOE 3aJaHHE,
2. VI3yueHue 3aBHCUMOCTH 1 2 3 [aHalM3
NTABJICHUS B KHUJIKOCTH OT TNTyOHUHBI AOCTOBEPHOCTH
MOTPYKEHUSI. Pe3yJIbTATOB
5. Konebarenbupie | 1. [lapMoHnyeckue KoneOaHus. 1 2 3 |Ompoc, HabmroieHne,
CHUCTEMBI OrnpeieicHre XapaKTePUCTHK coOecenoBaHue,
K0JIe0ATEIIbHOTO IBUKCHUS JAOIOJIHUTCIIBHOC
[IPY’KNHHOT'O MAasITHUKA TBOPYECKOC 3a1aHNC,
2. AHanu3 dIEKTPOMATrHUTHBIX 1 4 5 @HaIM3
KoJIe6aHMil KOHIEHCATOPa B LIEH AOCTOBCPHOCTH
MEePEeMEHHOTO TOKa pe3y/IbTATOB
Bcero 11 23 34




MarepuajbHO-TeXHUYECKOe o0ecleyeHue:

1. Jamuuxu yugposoii nabopamopuu Releon:

2.

JTATYMK OTHOCUTENbHOM BiaxxHOCTH (0T 0 10100%);

udpoBoii gaTunk tTemmeparypsi (ot [ 20 no 120° C);

nudposoit narunk adconoTHOro nasnenus (ot 0 go 500 kI1a);

naTarK MarHuTHOTO 1osist (0T -80 g0 80 mTi);

JaTuuK Hanpspkenus (0T -2 10 2 B; ot -5 1o 5 B; ot -10 no 10 B; o1-15 no 15B)
naTauk Toka (ot -1 10 1 A);

naTyuk akceiaepomertp (29, 49, 89);

USB neyxkanansHbii ocumiuiorpad (ot 0 mo 100 B);

Bcnomoeamenvnoe obopyoosanue:

METaJUIMYECKUH [IApHUK;

MEpHbIE CTaKaHbl, MEH3ypKH, eMKOCTH OT 250 M 10 500 M ¢ ropsiueit 1 Xo01HO# BOAOM
3JIEKTpUYECKas IJIUTKA,

JlaMI1a HaKaJIMBaHUS;

HCTOYHMK IMUTAHUSL;

COEIMHUTENbHBIE IIPOBOAA;

KITIOY;

peocrar;

CHUPAJIbHBIA PE3UCTOP WU CIIUPAIb;

ropesika (CBeuka);

PE3UCTOPHI WIIA Mara3uH COIMPOTHBIICHUIA;

II0JIOCOBOM MarHuT;

MIPSIMOM MPOBOJTHUK;

nepessHHas nuHelika (ot 0-30 cm), mobas TuHelka, KapaHjai,
anexkTpoHHbIe Bechl (0T 0 10 200 r);

MOHETKA,;

MTOTUIABOK JTH MPSMOYTOJIbHAS KOpOoOOUYKa C OTBEPCTHUEM IS JATUHMKA,;
akcenepoMeTp (JaTuYuK yCKOPEHUS ) Ha MPYKUHE U3BECTHOM JKECTKOCTH;
HITATUB C JIATKOU U My(TOiA;

KOHJICHCATOP MOCTOSTHHON €MKOCTH MJTU Mara3uH KOHIEHCAaTOPOB.

KommnbrotepHoe o6opynoBanue
BbIxon1 B MHTEpHET ¢ Kaxoro padboyero mecta — 1 mr.,
CkaHnep, IpuHTEp YyepHO-0enbIii 1 1BeTHON — 1 1mT.,
AKycTudeckas cucreMa (KOJIOHKH, HayIlHUKH) — 1 mT.,
WHTepakTHBHAsA JOCKA WM SKpaH — 1 mr.,
HoytOyku — 7 mt.

Opranuzanus pabo4ero MpoCTPaHCTBAa OOYYAFOIIETrOoCs OCYIIECTBISIETCS C WCIOJIb30BAHUEM
3JI0pOBbECOEpETAIONINX TEXHOJOTUH. B Xonme 3aHsTHS B 005S3aTETBHOM MOPSAKE IMPOBOIUTCS
CbI/ISKYJ'H)THaYSBI, HAIpaBJICHHBIC Ha CHATUC O6HI€FO M JIOKAJIBbHOI'0 MBIHICYHOI'O HAIPAKCHHUA OT
KoMIIbloTepa ¢ LudpoBoil nadopatopun. B conepkanue (QU3KyIbTYpHBIX MHHYTOK BKJIFOHAIOTCS
YOpa)XHCHHUA HaA CHATUC 3PUTCIIBHOTO W CIIYXOBOI'O HAIIPSXKCHUA, HANPSKCHUA MbBIIIL TYJIOBHUIA U
MEJIKMX MBIIII] KUCTEH, Ha BOCCTAHOBJICHUE YMCTBEHHOM pab0TOCTIOCOOHOCTH.

HNudopmanuonHoe odecrnedeHue NporpaMmMsl

NuTepHeT-pecypcebl:

Buneomarepuasl 15 (0)
pabote
Ha



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

Cnmcok JiuTeparypsl:
HopmatuBHbIE IPaBOBBIE aKThI

®denepanbHeblil 3akoH «O0 oOpazoannu B Poccuiickoit deneparnumy» ot 29.12.2012 Ne 273-D3.

Vka3 Ilpesunenra Poccuiickoit @enepanuu «O Mepax 1Mo peain3alud rocygapCTBEHHOMN
MOJINTHKU B 00s1acTh 00pazoBanus U Hayku» oT 07.05.2012 Ne 599.

Vka3 Ilpesunenta Poccuiickoit @enepanyu «O MEpONpHATHIX MO peanu3aluu
roCy/IapCTBEHHON colManbHOM nmonutuku» ot 07.05.2012

Ne 597.

Pacnopsioxkenne Munncrepersa [Ipocsemenus ot 12 .01.2021 Ne P-6

«O0 yTBEp)KIECHUM METOJIMYECKUX PEKOMEHIAIM MO CO3/JaHui0 M (YHKIMOHMPOBAHHIO B
00111e00pa30BaTEIbHBIX OPraHU3alMsIX, PACIOJIOKEHHBIX B CEJIBCKOW MECTHOCTH M MajbIX
ropojax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJOTUUECKOMHAMPABICHHOCTEN Y.
[Ipuka3 MunucrepcrBa npocsemenuss PO or 09.11.2018 r. Neo 196

«O06 yrBepxaenuu llopsiika opraHn3aui 1 OCYIIECTBICHUST 00pa30BaTENbHON AEATEIBHOCTH IO
JIOTIOJTHUTEIHHBIM 00111e00pa30BaTeIbHBIM IPOTpaMMam».

[TocranoBnenue ['maBHOTO TOCynapcTBeHHOrO canutapHoro Bpada P® ot 04.07.2014 N 41 «O06
yrBepxaenun CanlluH 2.4.4.3172-14

«CaHuTapHO- AMUJAEMHUOJIOTHYECKUE TPEOOBaHUSI K YCTPOMCTBY, COACPNKAHUIO U OpraHU3ALUU
pexuMa paboThl 00pa30BaTEIILHBIX OpraHU3aIUi TOTIOTHUTEILHOTO 00pa30BaHUs ACTCH.

JU1s megarora JOMOJHUTEILHOTO 06D&30BaHI/I$I u 06V‘IaIOHII/IXC$Ii

— [IpumepHas momonHUTENbHas —oOmIeoOpa3oBarenbHas OO0IIepa3BUBAOIIAs IIporpaMma
«udposas naboparopus GpU3NIECKOT0 IKCIIEPUMEHTA)» €CTECTBEHHO-HAYYHOU HAMPaBICHHOCTH,
PEKOMEHI0BaHHAs! KOOPAMHALIMOHHBIM COBETOM y4eOHO- METOUYECKIX OOBEANHEHUI B CUCTEME
obmero oopazoanusi Camapckoit o6mactu (mpotokoi ot 17 aBrycra 2021 roma Ne44).

— BapnamoB C.JI., 3uns6epman A.P., 3unkoBckuii B.M. DxcnepumeHTanbHbIe 3a7a4d Ha
ypokax ¢pu3uku 1 puznueckux onumnuanax. - M. Uzparensctso MIUMMO, 2009.

— Jlozosenko C.B., Tpymmuna T.A. Peanuszanus oOpa3oBaTeNbHBIXIPOTpaMM MO (PU3HKE U3
yacTH y4eOHOro T1uIaHa, (OpPMHUPYEMON Y4YaCTHUKAMH OOpa30BaTENIbHBIX OTHOIICHUM C
UCIIOJIb30BaHNEM 000pyioBaHus aAeTckoro Texnonapka «lIkonsubiit KBantopuym».- M.:2021.

[0 KpaBuenko H.C. Metoasl 00pabOTKH pe3yabTaToOB M3MEPEHHH M OLEHKH MOTPELIHOCTEH B
yueOHOM J1abopaTOpHOM MpakTHUKyMme. - Tomck, 2011.
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