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HauvaabHukaMm oTaes1oB
(ynpasJieHunii) 00pa3oBaHus
MYHUIUNAJIbHBIX 00Pa30BaHuil
Pecny0siuku TaTrapcran

YBaxxaemble KoJLjIern!

MunucrepctBo oOpa3oBanus u Hayku PecnyOnuku Tarapctan HampabiseT
pacnopsbkeHue MunucTepeTBa npocenieHuss Poccuiickoit @enepanuun ot 21.12.2020
No P-181 «OO0 yTBEepk ACHUM METOJAMYECKHMX PEKOMEHJAMA 10 CO3JAaHUI0 U
(GYyHKIMOHUPOBAHUIO B  00IIE00pa30BATENBHBIX OpPTraHU3AIMSAX, PACIOIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MaJIbIX TOPOJIaX, IIEHTPOB 0Opa30BaHUS €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOU HaIpaBJICHHOCTEW» (mpunoxxeHue) TUISt OpraHHu3aluu
COOTBETCTBYIOIIEH padOThl B MYHUIIUITAILHBIX 00II€00pa30BaTEIbHBIX OPraHU3alUAX, Ha
0a3e koTopeix OyayT co3gansl B 2021 rony LleHTpbl 00pa3oBaHus €CTECTBEHHO-HAYYHOU
Y TEXHOJIOTMYECKOW HanpaBieHHOCTEN « Touka pocTay.

[Ipunoxenue: Ha 75 m. B 1 2K3.
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MHUHUCTEPCTBO NPOCBEIHIEHMUA
POCCUHUCKOHU ®PEJEPALINU

(MUHIIPOCBEHIEHHUSA POCCHUHN)

PACIHOPAXEHME

« 21  » nexabps 2020 r. Ne P-181

MockBa

00 yTBep:KIeHHH METOAMYECKHX PEeKOMEeH/1alH i
0 CO31aHUI0 H PYHKUMOHUPOBAHUIO B 00111€00pPa30BATE/ILHBIX OPraHU3aLMUAX,
PACII0JIOKEHHBIX B CeJILCKON MECTHOCTH M MAJIBIX I'OPO/IAX, IEHTPOB 00pa3oBaHus
€CTeCTBEHHO-HAYYHOH U TeXHOJI0THYeCKOH HANIPABJIEHHOCTEH

Bo ucnonnenue nmynkrta 4 [lpaBun mpenocTaBiieHHs U pacrpeneneHus cyocuauit
u3 ¢penepanpHOoro  Owomkera  Omomkeram  cyObexkToB  Poccumiickoit  deneparuu
Ha COPUHAHCUPOBAHUE PACXOJHBIX 00s3aTeNbCTB CyOBekTOB Poccuiickor deneparuu,
BO3HUKAIOIIMX MpPU  peanu3alud  PErHOHANbHBIX  MPOEKTOB,  O00ECIEeUUBAIOIIUX
JIOCTHKEHUE 1IeJiel, moKas3aTeneil u pe3ynabTaToB (eaepabHbIX MPOEKTOB, BXOSIIHX
B COCTaB HAIMOHANBHOTO TMpoekra «OOpa3oBaHue», B paMKax TOCYIapCTBEHHOU
nporpammbl  Poccuiickoir  ®enepamuu  «Pa3Butue 00pa3zoBaHUs», TPUBEAEHHBIX
B [Ipunoxenuu Ne 5 k rocynapcrBeHHoit nporpamme Poccuiickoit @enepanuu «PazButue
o0pa3oBaHuA», YTBEPKAEHHOU mocTaHoBieHUeM [IpaButensctBa Poccuiickoit deneparuu
ot 26 nexabps 2017 r. Ne 1642:

1. VYtBepauts mnpunaraeMbie MeToauuecKkue PpEeKOMEHIAlMK MO CO3JaHUI0 U
(GYHKIIMOHMPOBAHUIO B  0011€00pa30BaTENbHBIX OPraHU3ANUAX, PACIOJOKEHHBIX B
CENBCKOW MECTHOCTU M MAJIbIX TOpOAaX, IEHTPOB 00pa30BaHUsI €CTECTBEHHO-HAYYHOU U

TEXHOJOTMYECKONW  HAmpaBJIEHHOCTENM B paMKaX  PEruOHaAJbHBIX  IPOEKTOB,
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2
obecrnieunBaIONINX JOCTHIKEHUE I1IeNiel, mMokasarelel u pe3yinbTata (denepasbHOro

npoekTa «CoBpeMeHHasi IIKOJIa» HAIMOHAILHOTO MpoekTa «O0pa3oBaHuey;
2. Hacrosmee pacnopsbkeHue Betymnaet B cuny 1 saBaps 2021 rona;

3. KoHTpob 32 UCIIOTHEHHUEM HACTOSIIETO PACTIOPSKEHHUS OCTABJISIO 32 COOOIA.

AOKYMEHT NOANHUCAH
JMEKTPOHHOH NNOANHCBIO

CepTH(‘bHK&T 4BTBTBEFI594E29ASBREE25876116626720374C9 T B BaCHHBeBa
BJlﬁ,{[f‘.‘JlELL Bacmwipesa Tarenna Bukroposma
JleficTBUTENEH ¢ 28.07.2020 no 28.10.2021
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MeToauyecKkue peKoMeH1alumn
M0 CO31aHMI0 U PYHKUMOHUPOBAHUIO B 00111€00pa30BaTEeIbHbIX
OpPraHu3aluusX, PACHOJIOKEHHBIX B CeJILCKON MEeCTHOCTH U MAJIBIX IOPO/aX,
LEHTPOB 00Pa30BAHMS €CTECTBEHHO-HAYYHON U TEXHOJI0T HYeCKOit

HANPABJICHHOCTEH
Pa3paboTaHo npu ydyacTuu
OI'BHY «OUIINY
[loKyMeHT co3/aH B 3/1eKTPOHHOW chopme. Ne 14972/20 ot 26.12.2020. NcnonHutens: SlycTuHa T.M. 'l INNEKTPOHHBINA
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1. O01IHe NoJI0KeHUS

Hacrosimue Meroguueckue pekoMmeHaanuu (nanee — Pexomenpanun)
HAlpaBlieHbl HAa OOECIEUECHHE EIUHBIX OPTaHU3alMOHHBIX U METOJUYECKUX
YCIOBHM  CO3aHUsi W OOMIMX TMOAXOJOB K  (PYHKIMOHMPOBAHHIO B
00111e00pa30BaTENbHBIX OPTAHU3AIUAX, PACTIOJIOKEHHBIX B CEIbCKOH MECTHOCTHU U
MalblX ~ TOpojiax,  IEHTPOB  OOpa3oBaHHUs  E€CTECTBEHHO-HAYYHOM W
TEXHOJIOTUYecKorM HampaBieHHocTel «Touka pocrtay, B nensix oOecreueHus
peanusanuu (QeaepanbHoro npoekta «CoBpeMeHHas IIKO0JIa» HAIMOHAILHOTO
npoekta «OOpazoBaHue» (manee — ¢eaepabHBIM TMPOEKT), B TOM YHCIIE
YCTAaHOBJICHUA TpeOOBaHUM K pe3yiabTaTaM MCIOJb30BAHUS CYOCHUOUU U3
(dbenepanbHoro Owomkera Owmkeram cyobekToB Poccuiickoit Penepauun Ha
copuHaHCUPOBAaHUE  PACXOAHBIX  00s3aTenbCcTB  CcyOBekTOB  Poccuiickoit
Qenepanuu, BO3HUKAOIIMX MPH  peanu3aldd  PETUOHAIBHBIX  MPOEKTOB,
obecrnieunBaOIMX JTOCTUKEHHE 1Ie/Iel, moKas3aTenel u pesynbTata (enepaabHOro
npoekra «B 001eo0pa3oBaTeNbHBIX OPraHU3AIUAX, PACIIONOKEHHBIX B CEIbCKOU
MECTHOCTHU U MAJIbIX TOPOJIax, CO3AaHbl U (PYHKIMOHUPYIOT LIEHTPbl 00pa30BaHuUs
€CTEeCTBEHHO-HAYUYHOU U TEXHOJIOTHYECKOU HATIPABICHHOCTENY.

[IpuBenennsie B HacTosimux PexoMeHnpanusx TpeOOBaHUS —SABISIIOTCS
MUHUMATbHBIMUA. OpraHbl HUCIOJHUTENBHON BiacTH CyObekToB Poccuiickoi
®enepanuu (oOpranbl MECTHOTO CAMOYIIPABIICHHS) TIPH peaii3alid MEepONPUATUM
M0 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO B 00II€00pa30BaATEILHBIX OpPraHU3AIUIX,
PaCIOJIOKEHHBIX B CEIBCKOW MECTHOCTH M MAJIbIX TOPOJIAX, LIEHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOW HalpasieHHOcTen «Touka pocray
(manee — llentper «Touka pocta») BrmpaBe obecneunBaTh TpeOOBaHUS,
MPEBBIIAIOIINE YCTAHOBICHHBIE HACTOAIMMU PexomMeHjanusimu.

Lenamu co3znanus llentpoB «Touka pocta» SBIAETCS COBEPIICHCTBOBAHUE
YCIOBHUM [1Ji1 TOBBINIEHUS KadecTBa oOpa3oBaHusi B 001Ie00pa3oBaTeNbHbIX
OpraHU3alUsIX, PACMOJOKEHHBIX B CEIbCKOW MECTHOCTH U MalbIX TOpojax,
pacuIupeHusi BO3MOXKHOCTEH OO0ydaroniuxcsi B OCBOCHHHM YUeOHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOM M  TEXHOJIOTMYECKOM  HAMPABICHHOCTEU, MPOrpaMm
JIOTMOMHUTENILHOTO  00pa30BaHMUsl  €CTECTBEHHO-HAYYHOM M TEXHHUYECKOU
HAIpPaBIIEHHOCTEH, a TaKXKe AJis MPAKTHYECKOW OTpaboTKu yueOHOro marepuania
1o yueOHbIM nipeamMeraM «Pusukay, « XuMus», «buoaorus.

entpsr «Touka pocta» oOecreunBarOT MOBBIIMICHHE 0XBaTa O0YYAOIIUXCS
00111e00pa30BaTENIbHBIX OPraHU3ALMM, PACTIONIOKEHHBIX B CEILCKOW MECTHOCTH U
MajibIX TOpoj/iax, MpPOrpaMMamMyd OCHOBHOTO OOIIEr0 ¥ JOMOJHUTEIBHOIO
00pa3oBaHUsI E€CTECTBEHHO-HAYYHONW W TEXHOJOTHYECKOW HAMpPaBICHHOCTEH C
HCIIOIB30BAaHUEM COBPEMEHHOTO 000PYIOBAHUSA.

Opranu3alMoHHO-TEXHUYECKOE,  METOJMYecKoe U  MH(OpMAIIMOHHOE
COIPOBOKICHHUE co3aaHus B cyonekTax Poccuiickoit ®denepanuu Llentpos «Touka
poctay  ocymectBisier — DeaepanbHOe  TOCYAapCTBEHHOE  aBTOHOMHOE
oOpa3oBaTenbHOE  YUYPEKIEHUE  JIOMOJHUTEIILHOTO po¢eCCUOHATILHOTO
oOpazoBaHusi «AKaJemMusi peanu3alud  TOCYJApPCTBEHHOW  TOJUTUKU U
nmpoeCCUOHANIBHOTO  pa3BUTUS  pabOTHUKOB oOpaszoBanus MuHucTEepcTBa
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npocserienust Poccuiickort ®enepamun» (manee — DeaepanbHbIl OrepaTop).
Anpec caiita: https://www.apkpro.ru/.

2. Iopsiaok co3aaHust

[entpsr «Touka pocTa» MOTYT CO3/1aBaThCsA KAaK 3a CUET CPEACTB CyOCHIH
dbenepanpHOro OrOPKETAa B paMKax peanu3anuu  (QenepaqbHOro  TMpOeKTa
«CoBpeMeHHas 1IKOJIa», TaK U B paMKax HHBIX MPOTPAMM M IMPOEKTOB 3a CUET
cpeactB O keToB cyonekToB Poccuiickoit denepaunu, CpencTB MECTHBIX
010/1’KETOB U BHEOIO/KETHBIX HCTOUHHKOB.

Coszpnanue llentpoB «Touka pocrta»  ocymiecTBisieTcss Ha  0ase
00111e00pa30BaTENbHBIX OPraHU3AIMM, PACTIOIOKEHHBIX B CENLCKOW MECTHOCTH U
MallbIX TOpoJax, Ipu TOM B nepByro ouepenb co3aanue llentpos «Touka pocran
PEKOMEHIYeTCSI OCYHIECTBIIATH B  OpPTraHM3alUsaX, MOKAa3bIBAIOIIUX HU3KHE
00pa3oBaTeNnbHbIC PE3YILTATHI.

B cnydae co3manus LlenTpa «Touka pocta» 3a c4eT CpeAcTB CyOCHIUU U3
dbenepanpHOro OrOMKETa B pamkax (denepanpbHoro mnpoekta «CoBpemMeHHas
nikosua» cyonekt Poccuiickoit denepainm onpeenser:

- OpraH HCHOJHUTENIbHOM BracTH cybObekra Poccuiickoit Denepanum,
OTBETCTBEHHBIN 3a peanu3alfio MEpPONPUATHM MO CO3JaHHI0 U 00ecCreYeHuto
dynkumonupoBanus IlentpoB «Touka pocray Ha TeppuUTOpUM CYOBEKTa
Poccuiickoit @enepanuu (PernonansHbil KOOPAMHATOD);

- KOMIUIEKC Mep (IOpPOKHYIO KapTy) MO CO3JaHUI0 U (PYHKIIMOHHUPOBAHUIO
[HeatpoB «Touka pocta» coriacHo Ilpumoxenutro Ne 1 Kk HacTosIuMm
PexomeHnnanusim.

Kommiiekcom Mep TNpU3HAETCS IJIaH MEpPOINPUATHM HA OYepeHON IOl U
NBYXJIETHUM IUIAHOBBIM TMEPHUOJ, MNPEAYCMATPUBAIOIIMM MEPONPUATUS 10
coznanuio u dyHkuonuposanuio Llentpos «Touka poctay, BKIIOYAIONIUN B TOM
qucie:

MEpONPUATHUS, HAMpaBieHHbIe HA co3gaHue u oTkpbiTue LlenTpoB «Touka
pocTay;

MEpONPUATUS, HaMpaBlieHHble Ha obecnedeHue (YHKIIMOHUPOBAHUS
LenTpoB «Touka poctay;

MEpPONPUATUS O  MOBBIIEHUI  MPOPECCHOHANBHOTO  MacTepCTBa
pabotHukoB LleaTpoB «Touka pocta;

MEPONPUATUS [0 KOHTPOJIIO [AOCTHIKEHHS MHUHHMMAIbHBIX [OKa3aTenen
coszmanus u pyakiuonupoBanus L{entpoB «Touka pocTtay.

PernonanpHblii  KOOPAMHATOP B COOTBETCTBHM  CO  CpPOKaMH,
yctanoBieHHbIMU B [Ipunoxkenun Ne 3 k PekoMmennanusam, yTBepKIaeT:

— JIOJDKHOCTHO€ JIMII0O B COCTABE PErHOHAIBHOTO BEJOMCTBEHHOTO
MPOEKTHOTO oduca, OTBETCTBEHHOE 3a co3anue u GpyHkuuonuporanue LleHTpos
«Touxka pocrtay;

— MepeyYeHb MoKa3aTesie U HHIUKATOPOB, COOTBETCTBYIOIUX MPUBEIEHHBIM
B [Ipunoxenun Ne 2 k Hactosmum PekomeHmanusaM, ux 3HaYCHHH;
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— TMepeueHb 00111e00pa30BaTEeNbHBIX OPraHu3alui, pacrnol0KEeHHBIX B
CEbCKOM MECTHOCTH U MaJlbIX TOpOoax, Ha 0a3e KOTOPHIX IUIAHUPYETCS CO3/IaHUE
[lentpoB «Touka pocta» (1o dhopme, npeacrasineHHoi B [Ipunoxenun Ne 3);

— tunoBoe [lonoxenue o llentpe oOpazoBaHus €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHUECKOM HampaBieHHocTel «Touka poctay ([Ipunoxkenue Ne 4).

Coszpnanue uentpa «Touka pocta» Ha ©0aze 0011e00pa30BATENBHOM
OpraHu3alui  JOMYCKAeTCs KaK TMyTeM  BBIJCJIECHHS  COOTBETCTBYIOIIETO
CTPYKTYPHOTO TOjpa3jesneHusi o011eo0pa3oBaTeIbHOM OpraHu3aiuu, Tak u 0e3
BbIJIEJIEHUS OTAEIBHOTO MOAPA3ACTICHUSI.

O6meobpazoBaTenbHass OpraHU3alus U3AA€T JOKAIbHBIM HOPMATUBHBINA aKT
0 HazHaueHuu pykoBoautens Llentpa «Touka pocta» (Kyparopa, OTBETCTBEHHOTO
3a (YHKIIMOHHUPOBAHHUE U PA3BUTHE), a TAKIKE O CO3/1aHuu 1ieHTpa « Touka pocta» u
yTBEpXKACHUU TonokeHuss o aesrenbHocTd llentpa «Touka pocra». Tumosas
¢opma mnonoxenus o aestenbHoctu llentpa «Touka pocra» mnpencraBineHa B
[Tpunoxennun Ne 4 k HacTosAmUM PexoMeHaarusm.

PernonansHblii koopauHaTtop He mo3aHee aHs OTKpbiTusa llentpa «Touka
poctay obecneyuBaeT pa3MelleHHEe B CHEIUaibHO co3naHHoOM paszaene «lLlentp
«Touka pocrta» odunHanbLHOrO caiita 001Ie00pa30BaTENbHON OPraHU3alUN B
uH(pOpMAILIMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTu «MuTepHer» uHbopmanuu o
coznanun u Gynkuuonupopanun Ilentpa «Touka pocta», B TOM UHCIE
nHpopmanuu 00 00pa3zoBaTeNbHBIX MporpaMmmax, odopynoBanuu llentpa «Touka
pocTay, IUIAHUPYEMOM pPEKUME 3aHATHM  OOyd4aroluxcs, IUIAHUPYEMBIX
MepornpusaTusax. B co3ganHoM paszzene oduuManbHOTO caiita 00pa3oBaTeIbHOU
OpraHM3alud TakkKe pasMmem@aerca uHbopMalus O HAUMOHAILHOM IPOEKTE
«ObpazoBanue» (B TOM YUCIE JIOTOTHUIT), apeC calTa U oPuIlHaIbHAsT CUMBOJIMKA
MununctepcTBa npocsetienus Poccuiickoit Genepannu.

PernonanbHbIi KOOPIUHATOP obecrieunBaeT UHGOPMUPOBAHUE
denepanbHOTO OMEpaTopa B Clydae CO3/IaHUSI Ha TEPPUTOPUH CYOBEKTa
Poccuiickoit ®@eneparuu LlentpoB «Touka pocta» B paMKax MHBIX IMPOTpaMM U
MPOEKTOB, HE OTHOCSANIUXCS K peanu3anuu denepanbHoro npoekra «CoBpemMeHHas
IIKOJIa» HAIMOHAIBHOTO mpoekTa «O0pa3oBaHue», 3a CUYET CPENCTB OHOIKETOB
cyonekToB Poccuiickoit Denepannu u (MM) Cpe/iCTB MECTHBIX OFO/KETOB U (MJIH)
BHEOIO/KETHBIX HMCTOYHHUKOB, a TaKXe€ HalpaBlIeHHE HAa COrJacOBaHUE
®enepanibHOMY OINEPATOPY KOHIEMIUMU CO3AaHUS U (PYHKIMOHUPOBAHMUS TAKHX

LlenTpoB.

3 TpeboBaHusl K NOMEHIEHUAM, KOMILJIEKTOBAHUIO 000PY/10BaAHUEM,
PacXOHLIMU MaTEePHAIAMHU, CPeICTBAMU 00y4eHHUS U BOCTIMTAHUS

Cosnanue llentpoB «Touka pocta» mpeamnoyiaraeT KOMILUIEKC YCIOBHM MO
OCHANIEHUIO 00pa30BaTeNbHBIX OpraHu3aluii  000OpyJOBAaHUEM, PACXOJIHBIMU
MarepuagaMmu, CpeacTBaMu OOy4YeHHUsT U BOCHUTAHUSI U JIOCTHIKEHMUS
00pa30BaTEIbHbIX PE3yIbTATOB MO MPEIMETHBIM 00nacTaM «EcTecTBeHHOHAYYHBIE
npenmeTel», «EcTecTBennsle Hayku», «Marematuka #u = HHPOPMATHKAY,
«ObuiecTBO3HaHUE U ecTecTBo3HaHue», «TexHomorusi», 00pa30BaTEIbHBIX
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nporpaMMm 001ero o0Opa3oBaHUsi €CTECTBEHHO-HAYYHOM U TEXHOJOTUYECKOU
HAMPaBJICHHOCTEW, TIPU peaTn3allid KypCOB BHEYPOYHOU JEATETBHOCTH H
JIONIOJIHUTENBHBIX ~ OOIIEPA3BUBAIOIIMX TMPOTPAMM  €CTECTBEHHO-HAYYHOU U
TEXHUYECKOU HAMIPABICHHOCTEH.

[lepeuens HampaBiieHHOCTeW peanuzyeMmbix Ha 0aze llentpoB «Touka
pocTay 00pa30BaTENbHBIX MPOrPaMM MOMKET OBITh PACHIMPEH B 3aBUCUMOCTH OT
UMEIONIUXCS Yy  00meo0pa3oBaTeNbHbIX OpraHU3alMid  YCIOBUM, a TakKke
NOTPEOHOCTEN Y4aCTHUKOB 00pa30BaTEIbHbBIX OTHOILICHUH.

Coszmanume  mentpa  «Touka  pocta»  MpeanonaraeT  pa3BUTHE
00pazoBaTenbHOM MHMPACTPYKTYPHI 0011€00pa30BaTEeIbHON OpraHU3aIui, B TOM
YHCJIe OCHAIIEHUEe 0011e00pa3oBaTeIbHOM OpraHu3aIuu:

— 00opynoBaHHEM, CpPEACTBAMU OOYUYCHHS W BOCIUTAHUS JJIs U3y4eHUsA (B
TOM YHCJIE JKCIEPUMEHTAIBHOTO) MPEIMETOB, KYpPCOB, MAUCIUIUIMH (MOMIYyJEH)
€CTECTBEHHO-HAYYHOU M TEXHOJOTMYECKOW HAIPABJICHHOCTEW MPU PEATU3ALUU
OCHOBHBIX 00111€e00pa30BaTEIbHBIX MporpaMm u JIOTIOJIHUTEbHBIX
00111e00pa30BaTeNbHBIX NPOTrPaAMM, B TOM YHUCIIE I PACHIMPEHUS COMEPIKAHUA
yueOHbIX IpeaMeToB «Dusukay, « Xumusa», «buonorus»;

— obopynoBaHuem, cpeicTBaMU OOYy4YEHUsS U BOCHUTAHUA [UISl U3yUCHHS
OCHOB  POOOTOTEXHUKH,  MEXAHUKH, MEXAaTPOHUKH, OCBOEHHUS  OCHOB
MPOrPpaMMUPOBAHUS, peATU3AIUU  MPOrpaMM JIOMOTHUTEILHOTO 00pa3oBaHus
TEXHUYECKOUN U €CTECTBEHHO-HAYYHOM HAIIPABIEHHOCTEH U T. 1.

— KOMIIBIOTEPHBIM U UHBIM 000PYA0BAHUEM.

[lepeuenb, MUHUMAIIBHO HEOOXOAMMBIE (DYHKIIMOHATIBHBIE U TEXHUYECKUE
TpeOOBaHUs W  MHUHHMAJIbHOE  KOJUYECTBO  OOOPYIOBAHMS, PACXOHBIX
MaTepuanoB, CPeACTB 00yueHus: U Bocrutanus st ocHauleHusi LlentpoB «Touka
pocta» (maimee — UH(PPACTPYKTYPHBIN JIUCT), ompenenstorcs PernonanbHbIM
KoopauHaTopoM C yudetoMm [IpumMepHoro mnepeunss 00OpyJAOBaHHUS, PACXOHBIX
MaTepuagoB, CPeACTB OOyueHUs U BOCIHUTAHUSA [Ji1 CO3MAaHUSI U OOEeCreueHUs
(GYHKIIMOHUPOBAHUSL ~ LIEHTPOB  OOpa3oBaHUsI  €CTECTBEHHO-HAYYHOU
TEXHOJIOTUYECKOM HampaBiieHHOCTH «Touka pocta» B 00meo0pa3oBaTenbHbIX
OpraHU3alUsIX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJbIX Topojax
(ITpunmoxenne Ne 6), OPUMEPHOTO THUIIOBOTO HWH(PPACTPYKTYPHOTO JIKCTA,
onpenensemoro OeaepanbHbIM ONMEPATOPOM, U HACTOSIIMX PekoMmennaruii.

B pamkax ocHameHuss 0011e00pa3oBaTENbHBIX  OpPTraHM3alUil  MpH
dbopmupoBannu HUHOPACTPYKTYpPHOTO JHUCTa CyOBeKT Poccuiickoit Peneparuu
BIIpaB€ BHIOpPATh CTAHAAPTHBIA WK TOPOQPUILHBIN KOMIUIEKT 0OO0OpYIOBaHUS,
MPEACTABICHHBINA B IPUMEPHOM MEpPeUHe 000pYAOBaAHHUS, PACXOAHBIX MATEPUATIOB,
cpeAacTB oOydeHuss u Bocnuranus s ocHamienusi LlentpoB «Touka poctan
(ITpunmoxenne Ne 6). Jlng  MamOKOMIUIEKTHBIX  0O0Ie00pa3oBaTeIbHBIX
opranm3anmii’ 00beM eAMHUIl CPEACTB OOYUEHHS M BOCIHTAHHS (DOPMUPYETCS B
MEHbIIIEM KOJIUYECTBE.

' ManokoMILIeKTHO# 001iecobpazoBaTebHON OpraHu3alueil B paMKax pealld3alid MEPOIPHATHH 110 CO3JaHUI0 H
(YHKLHOHMPOBAHMIO LEHTPOB ECTECTBEHHO-HAYYHOH M  TEXHOJIOTHYECKOH HAaIpaBICHHOCTeH IpU3HAeTCs
obuicobpasoBare/ibHad OpraHH3alis, YUCICHHOCTh KIACCOB-KOMIUICKTOB B KaxjOH W3 napaieneil KoTopoi
cocrasiser He Oonee | eHHULIBL.
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[IpodunpHbIE  KOMIUIEKT OOOpYIOBaHUS MOXKET OBITh BBIOpaH A
00111e00pa30BaTENbHBIX OPraHU3alMi, UMEIOIINX HAa MOMEHT CO3/JaHHsl LIeHTpa
«Touka pocta» HabOp cpeAcCTB 0O0yUYEHHUSI U BOCIIUTAHUS, OKPHIBAIOIINI CBOUMHU
(YHKIIMOHATBHBIMUA BO3MOXKHOCTSIMU 0a30Bble MOTPEOHOCTH TMPU  U3YUYEHUHU
npeamMeToB «Pusukay, «Xumus» u «buonorus».

[IpodunpHbli  KOMIUIEKT 00OpymoBanus oOecneunBaeT d¢dexkTuBHOE
JIOCTHKEHUE O00pa30BaTeNIbHBIX PE3YIbTATOB OOYUYAIOUIMMUCS MO Mporpammam
€CTECTBEHHO-HAYYHOM W TEXHOJOIMYECKOM HAaNpaBIE€HHOCTEW, BO3MOXKHOCTh
yriyOJIEHHOTO U3y4YeHUsI OTAENbHBIX IPEAMETOB, B TOM YHCIE 1Sl HOPMUPOBAHUS
HM300pETATENbCKOTO,  KPEaTUBHOTO, KPUTUYECKOTO  MBIIUICHUS, Pa3BUTHUA
(YHKIIMOHATBHON TPAMOTHOCTU y OOY4YalOIIUXCA, B TOM YHUCJIE ECTECTBEHHO-
HAYYHOU U MATEMATUYECKOU.

[Ipu dopmupoBanuu HUHOPACTPYKTYPHOTO JIMCTa U3  MNPOGUIBHOTO
KOMIIJIEKTA B 0053aTEILHOM NOpsiiKe o0ecrieunBaeTcs BbIOOp CpeicTB O0yUeHUs U
BOCIIMTAHHUSI HE MEHEe 4eM 10 TpeM yueOHbIM npenmeraM («Duszukay, «Xumusny,
«buonorus») W KOMIBIOTEpPHOTO oOopymoBanus. OcTaBUIMECs 1O WTOTaMm
omnpeeNieHus: 00A3aTeILHOTO0 O0O0PY/IOBAHUSI CPEACTBA, MPEAYCMOTPEHHbIE IS
ocHanienusa llentpa «Touka pocrta», pacnpeaensitorcss Ha NPUOOpPETEHHE
JIOTMOJHUTENILHOTO O0OpYIOBaHUSI, BXOJAIIET0O B TMEpeueHb O000PYI0BAHMUS,
pPAcCXOJIHBIX MAaTE€pUaNiOB, CPEACTB OOy4YeHUsT M BOCIHUTAHHS MPO(UIBHOTO
komruiekTa ([Ipumoxenne Ne 6 K METOIMYECKHUM PEKOMEHIAITUSM).

[Ipu BeIOOpE AOMOTHUTENHLHOTO OOOPYAOBAHUS TAKXKE CIEIYET YUYUTHIBATH
crieuduKy M TMOTPEOHOCTH OTpaciel HIKOHOMHUKH CyObekTa Poccuiickoit
Denepanum.

PernonanbHbIit KOOPIUHATOP ofecrneunBaeT COTJIACOBAHHE
chopMUPOBAHHOTO B COOTBETCTBUM C THUIOBOM (opmor HHEPPACTPYKTYPHOTO
mucta ¢ @DenepalbHBIM  ONMEPATOPOM B COOTBETCTBHU C  PEIVIAMEHTOM,
onpeenseMbiM DeepanibHbIM OIIEPATOPOM.

[Ipu npexacraBaeHun Ha corjacoBaHue HMHGPACTPYKTYPHOTO JIUCTA,
c(hOpMHUPOBAHHOTO W3 CTAHJIAPTHOTO KOMILUIEKTa, PeruoHanbHBI KOOPAMHATOP
MPEAOCTABISET MOATBEPKIICHHE OTCYTCTBUSA B COOTBETCTBYIONIEH
0o0pa3oBaTeNbHOM  OpraHM3alliyd,  OCHAIEHHE  KOTOPOM  TMUIAHUpYeTCH,
000pyIOBaHUsA, PACXOJHBIX MATEPUATIOB, CPEACTB OOyUYeHHSI ¥ BOCIUTAHUS,
yKa3aHHBIX B IIEPEYHE.

OOpa3oBarenbHble OpraHu3alui, Ha 0a3e KOTOPBIX CO3JAIOTCS W
dyukuonupyror  llentpst  «Touyka pocra», JOWKHBI  COOTBETCTBOBATH
AEUCTBYIONIMM TPEOOBAHUSM K YCTPOUCTBY, COACPIKAHUIO U OPTraHU3AIMU PEKUMA
paboThl 00pa30BaTENbHBIX OPTAaHU3ALMN U UHBIM HOPMATHUBHBIM MTPABOBBIM AKTaM,
ONpeeNsIIONMM TpPeOOBaHUA K OpraHu3aluu OOMIEro U JIOMOJHUTEIBHOTO
00pa3oBaHuUs IETEN.

[Tomemienust (GpyHKIMOHAJIbBHBIE 30HBI, B TOM 4YHCJEe Yy4dyeOHble KaOMHETHI
dbusukn, xumuu, ounonorun) lLlentpa «Touka pocTtay peKOMEHIyeTCsl pacrojarathb
B [Ipe/ieNax OJHOTO 3/1aHUsl.

IIpoextupoBanue, 3oHupoBanue nomemeHu lLlenTpoB «Touka pocrta» u
OMpe/ielICeHHEe IU3alH-PENIeHUN OCYIIECTBIAECTCS C YYeTOM pPYKOBOJICTBA TIO
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MPOEKTUPOBaHUID I1eHTpoB «Touka pocrtay, yrBepkaaemoro @DenepanbHbIM
OMePaTOPOM.

[Ipu npoekTupoBanuu, 30HupoBaHuM nomeunieHun Llenrpos «Touka pocra»
CIEAYeT YYUThIBAaTh OCOOEHHOCTH OOOpYHOBaHUSA, PACXOJHBIX MATEPHUAIIOB,
cpeAcTB  oOyueHHMsT M BOCIHUTAHUS, KOTOPbIM Oyaer  olecrneunBaThCA
o0pa3oBaTeIbpHAs OpTraHU3aIKA.

[Ipoekt  3oHupoBanus  nomemenud  llentpoB  «Touka  pocrtay
npeactasisiercss denepanbHOMY OMepaTopy OJHOBPEMEHHO € MPEACTaBICHHUEM
UH(PACTPYKTYPHBIX JIUCTOB.

4. Opranuszauus o0pa3oBaTe/ibHOM 1eATEIbHOCTH

OOpasoBatenbHast AeATENbHOCT, Ha 0Oaze 1eHTpoB «Touka poctay
OCYILIECTBIISIETCA MO 00pa30BaTeNbHBIM MPOTpaMMaM OOIIEro U JOMOJIHUTEIIHHOTO
o0pazoBaHusl.

TpeboBanus k Qopmary opraHuzanuud 00pa3oBaTEIbHON AEATEIHLHOCTH
pPEryaupyroTcs HacTosimuMu PexomeHganusmMu U MHBIMA UHGOPMAIMOHHBIMU U
MeToaudyeckumu Marepuaiamu denepanbHOro oneparopa.

Hamnpasnenus peanusyeMmbiX ¢ ucnolib3oBanueMm pecypcoB LlentpoB «Touka
pocTay MpPOrpaMM  OMNPEIEISIOTCS B COOTBETCTBHM C  METOJAMYECKUMHU
MartepuajiaMi M PEKOMEHJAIUsAMM, YCTAHABIMBAEMBbIMM M aKTyalU3UPYEMbIMU
DenepanbHBIM ONIEPATOPOM.

Ha ©6a3ze uentpoB «Touka poctay obecneuuBaeTrcs peann3ainus
00pa3oBaTENbHbIX MPOTPAMM  €CTECTBEHHO-HAYYHOM UM TEXHOJOTUYECKOMU
HAIMpPaBIICHHOCTEW, pa3padOTaHHBIX B  COOTBETCTBUU C  TPeOOBAHUSIMHU
3aKoHOAATeNnbCcTBA B cdepe o00pa3oBaHusT U € YYETOM PEKOMEHAlUM
®denepanpHOTO omepaTopa. B obs3arensHOM mopsiake Ha 0aze meHTpoB «Touka
poctay 00ecneunBaeTCs OCBOCHHUE OOydaroUmMMUCS y4eOHBIX MPEIMETOB
«Duzukay, «Xumus», «buonorus» ¢ HUCHOIB30BAHHEM MNPUOOPETAEMOTO
000py10BaHUs, PACXOIHBIX MATEPUATIOB, CPEACTB OOYUEHUS] U BOCITUTAHMUSL.

He menee 1/3 oObema BHEYPOUHOU JESITENHHOCTH OOYYAIOIIUXCS JIOTKHO
OBITH OPUEHTUPOBAHO HA MOJIEPKAHUE ECTECTBEHHOHAYUYHOU M TEXHOJIOTUYECKOU
HAIPaBIIEHHOCTEW 00pa30BATENbHBIX MPOTpaMM, MPU ITOM O00BEM MPOTrpaMm
€CTeCTBEHHOHAYYHOM HAINpaBJICHHOCTH HE MOXKET cocTaBisaTh MeHee 20% ot
o01mero ooObemMa BHEYPOUHOM JesTeabHOCTH. OOpa3oBaTelbHBIE MPOTPAMMBI IO
APYTUM  HAOpPaBIACHHOCTAM NPH  HAJIUYUU  BO3MOXKHOCTH  PEKOMEHAYeTCs
MJIAHUPOBATH C UCTIONB30BaHUEM pecypcoB LlentpoB «Touka pocTay.

Pazpabotka pabouux mnporpamm 1o mnpeameram «Dusukay, «XuMus»,
«buonorus», yueOHbIM MpeaMETaM €CTECTBEHHO-HAyYHOU M TEXHOJIOTUYECKOU
HAIMpaBIIEHHOCTEW U3 4YacTu y4yeOHOro 1uiaHa, (GopMmupyeMol y4aCTHUKAMHU
00pa3oBaTeNbHbIX OTHOLIEHUW, TMPOrpPaMM BHEYPOUHOU JEATENBHOCTH W
JONOJIHUTENIBHOTO  00pa3oBaHMs  OCYILECTBISIETCS  001e00pa30BaTEIbHBIMU
OpraHu3alUsIMU, B KOTOPBIX CO3Aat0Tcs HeHTpbl « Touka pocTay, caMOCTOSITENHHO
C y4eTOM METOJAHYECKUX MAaTepUasioB U pekomeHaanuii denepanbHOro oneparopa.
Peanuszanus oOpa3oBaTenbHBIX MPOTPpaMM JIOMOJHUTEIIBHOTO OOpa3oBaHusi B
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MaJIOKOMILUIEKTHBIX 00111€00pa30BaTENbHBIX OPraHU3AIUAX OCYUIECTBIACTCS MPU
HaJW4YUU y OpPraHU3alid COOTBETCTBYIOIMX YCIOBHUM. J[JII MaTOKOMIIIEKTHBIX
00111e00pa30BaTENIbHBIX OpPraHU3alMil JOMYCKAETCS OTCYTCTBHUE JHIEH3UU HA
JIONIOJIHUTEIBHOE O00pa30BaHUE M PEATM3YEMBIX MPOrpaMM JIOMOTHUTEIHLHOTO
o0pazoBaHusl.

Pexomenganiuu MO MCHOJNB30BAHUIO  CTAHJAPTHOTO  KOMIUIEKTA
obopynoBanus Llentpa «Touka pocta» mpu peanus3alu IPOrpamMM €CTECTBEHHO-
HAY4YHOM U TEXHOJIOTUYECKOU HampaBieHHOCTeN onpeneneHsl B [Ipunoxenun Ne 5
K HacTosiuM Pekomenganusm.

ComnpoBoxkaeHue U METOAMYECKOE  ODOecredYeHue  MCMOJIb30BAHUS
npopWIHLHOTO KOMIUIEKTa 000pyJa0BaHUS B 00pa30BATEIBbHOU AEATEIHHOCTU
eHTpoB « Touka pocra» ocymecTBisgeT OenepanibHbIN OTIEPaTOpP.

Meroauyeckne Matepualbl, pa3padOTKU U MHbIE MaTE€pUalbl 1O BOMPOCAM
UCIIONB30BaHusl MPOGUIBHOTO KOMIUIEKTa 00OpydoBaHUs pa3padaThIBaIOTCH,
AKTYaJIM3UPYIOTCS U pacnpocTpansiores: PenepanbHbIM ONEpaTOpPoOM, B TOM YHCIIE
C TPUMEHEHHEM COBPEMEHHBIX MEIuWa HHCTPYMEHTOB (BHAEO, BeOUHAp,
MyOIMKAIUN).

denepalbHBIM  ONEPATOPOM HA PEryJISIPHOM OCHOBE obecreunBaeTcs
MPOBEAEHUE METOJIMYECKUX ¢ OOydYaroluxX MEpONpUATHl MO BOMpPOCaM
opranuszanuu oOpaszoBatenbHOoro mnponecca B llentpax «Touka poctay c
MPUMEHEHUEM TPOPUIHLHOTO KOMILIEKTa 000pyJ0BaHUS, OKa3aHHE METOIMUECKOM
MOMONIIM  Opu  pa3paboTke  y4eOHBIX ~ MATepHalioB,  3aJaHUM  JJid
COBEPIIICHCTBOBAHUS TPAKTUYECKOW TMMOATOTOBKH OOYYaAIOIMIUXCA M0 YYEOHBIM
npeaMeTaM, KypcaM BHEYPOUHOM NeATEeNbHOCTH, JOMOIHUTEILHOIO 00pa30oBaHus
JIETEN.

[lenaroruueckue pabOTHHUKHU, OCYIIECCTBISIONIME ACSATEILHOCTh Ha 0ase
[lentpoB «Touka pocta» ¢ OpUMEHEHHEM MNPOYUIBHOTO  KOMIUIEKTA
obopynoBaHusi, NOPOXOAAT OOydYe€HHME [0 MpOorpaMMaM  JOMOJHUTEIBHOTO
npodeccuoHanbHOro o0pa3oBaHusi (Kypchl TOBBIIICHUS KBalu(puKaum) u3
OenepansHoro  peectpa nporpamm  JI1O. IloBbimienune  kBanudukanuu
MeJarornuyeckux pabOTHUKOB OCYIIECTBIISIETCS. HE PEXKE OJTHOTO pas3a B TPU Troja.

5. Opranu3zaiHOHHO-METOAHYECKOe CONPOBOK/IEHHUE U UCN0JIb30BAHUE
HHOH CO3JaHHOM B PAMKAX pPeajiu3aluyi HAIIMOHAJIBLHOI'0 NPOEeKTAa
«Oo0pa3zoBanue» HHPPACTPYKTYPHI

B nensix koMIekcHOro comnpoBokaeHus nestenbHocTH LlentpoB «Toukan
denepanbHBIM  OMEPATOPOM OOECTIEYMBAETCS OCYIIECTBICHHE MMyONUKAUN U
OOHOBJICHUSI METOAMYECKUX MATEPUAJTIOB, BKIIIOYAIOMIUX Y4eOHO-METOIUYECKHE
Matepuanabl  (MHCTPYKIHMH, METOJMYECKHE  1ocoOusi, HHGOPMAIMOHHbIE
Marepuaibl,  MEPEeYHU  PEKOMEHIYEMbIX  JIUTEPATypHBIX  HCTOYHUKOB,
BUJIEOMATEpUANIbBl M JIp.), a TakKKe MaTepuaibl IO WTOraM MPOBEACHUS
MeponpusiTuii PeaepanbHOTO ornepaTopa (BeOMHAPBI, CEMUHAPHI, KOH(PEPEHIINH,
COBCIIAHUA H JP.).
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Jlns nmemarorndeckux padotuukoB llentpoB «Touka pocta» deaepanbHbIM
omepaTopoM  OOecreyuBaeTcsi MOPOBEACHUE TEMATHUYECKUX BEOMHAPOB W
00pa3oBaTENbHbIX MEPONPUITHI, HAIMPABICHHBIX HA pa3bsICHEHHUE BOMIPOCOB
peanu3anuu obpazoBarenbHbIX mporpamMm Ha 0aze llentpoB «Touka pocta» c
MpUMEHEeHUEM POPUIBLHOTO KOMIUIEKTAa 000pyI0BaHHUS.

Jlns PernoHanbHbIX KOOPAUHATOPOB U PYKOBOASIIUX paboTHUKOB LleHTpoB
«Touka pocta»  DenepanbHbli  omeparop  00ECNEYUBAECT  MPOBEIACHUE
TEMAaTUYECKUX BEOMHAPOB, HAMPABICHHBIX HA JIOMOJTHUTEIBHOE pa3bsCHEHHUE
BOIIPOCOB, OTHOCAIIMXCS K HCIHOJHEHUI0 KOMIUIEKCOB Mep (JIOPOXKHBIX KapT) MO
cozmanuio U ¢ynkauonupoBanuto llentpoB «Todka pocTtay», TOCTUKEHUIO
YCTAHOBJIEHHBIX  MOKa3zaTened (QyHKIUHMOHHUPOBAHUS, UCIOIL30BAHUIO HUHOU
CO3/IaHHOM B paMKax peaau3aliu HaIMOHAIBHOTO TMpoekTta «OO0pa3zoBaHUE»
HHPPACTPYKTYPHI.

B 1nenax »ddexTuBHONW OpraHU3alMOHHO-METOAMYECKON MOAACPKKU
cozmanusi u ¢ynkuuonupoBanusi lLlentpoB «Touka pocTta» Ha TEppPUTOPHUU
cyobekTtoB  Poccmiickoit ~ ®depepaumn  PermoHansHBIM  KOOPAMHATOPOM
obecrieunBaeTcsi BOBJICUEHUE JIETCKUX TexHomapkoB «KBaHTopuym», 1EHTPOB
uudpoBoro oodpazopanus aereit «IT-ky0», KIIOUEBBIX IEHTPOB AOMOIHUTEILHOTO
obpaszoBanus «Jlom HayuHOU Koiutabopaiuu» B nedarenbHOCcTh LlentpoB «Touka
pocTa» B cleayromux popmarax:

1. TlpoBeneHue COBMECTHBIX MEPONPHUSATUM 71 OOYYAIOIUXCS U
MeIarOrHYeCcKuXx pabOTHUKOB 00MIe00pa3oBaTeNbHBIX OpraHu3anuii, Ha 0ase
kotopbix coszaatorcs Llentper «Touka pocray (oOydaroiiue cEMUHAPBI U MacTep-
KJIAaCChl MO BOMNPOCAM HCIMONB30BaHUSI O0OpPYJOBaHUS, CPEACTB OOyUeHHSI HU
BOCIIUTAHUS; METOAMYECKHE  MEPONPUSTUS MO  BOMpocam  pa3pabOTKH,
COBEpIIECHCTBOBAHUSA M BHEAPEHUS] MPOTpaMM JOMOJHUTEILHOTO 00pa3oBaHUs
€CTeCTBEHHO-HAYYHOM M  TEXHHUYECKOW  HAMPABICHHOCTH,  OpraHH3alluu
BHEYPOUHOU ACATENBHOCTU O0YYAIOUIUXCS; WHIMBUIYaIbHbIC KOHCYIbTAIUU JJIs
MeJarornuyeckux pabOTHUKOB, B TOM YHCIIE€ B PEKUME OHJIANH; 3aHATUS MPOEKTHOU
NESITENILHOCTHIO; KOHKYPCHBIE U COPEBHOBATEIBHBIE MEPOMPUITUS 1A JETel U
ap.).

2. OpraHusainusg ¥ Yy4YyacTH€ B PETHOHAIBHBIX U MEKPETHOHAIBHBIX
KoHpepeHuax, ¢ectuBamiax, Qopymax 1O OOMEHY ONBITOM pPadOThl Ha
BBICOKOOCHAIIIEHHBIX YYEHUKO-MECTax, B TOM HHCJE MO peaau3aluu MpeaMeTHbIX
obnacreit  «EcTecTBEeHHOHAay4YHble  MpeaAMEThbD), «ECTECTBEHHBIE  HAYKH»,
«Marematuka u wuHpopmatuka», «OOImIECTBO3HAHUE U  E€CTECTBO3HAHUEY,
«Texnonmorusy, a Takke MPOrpaMm JOMOJIHUTEIHLHOTO 00pa30BaHUsl €CTECTBEHHO-
HAYYHOU U TEXHUYECKOU HANIPABICHHOCTEH.

3. VYuacTue peruoHaibHBIX KOOPJIUHATOPOB, MpencraButeneit LleHTpos
«Touka pocTa» U UHBIX LEHTPOB, QYHKIIMOHUPYIONINX HA TEPPUTOPUU CYOBEKTA
Poccuiickoit @eaepaiuu, B Meponpustuiax deaepanbHOro oneparTopa.

['paduk wmeponpusaTHii, KBOTHI Y4YacTUs, COJIEPKAHUE U TEXHOJIOTHUH

HpOBeIleHHH MCpOHpH}ITI/Iﬁ JOBOOATCA (I)G,I[epaﬂbeIM OHGp&TOpOM
JOIIOJITHUTEIBHO.
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4. Opranuzanus 1 y4yacTue B MPOBEACHUU HH(DOPMAITMOHHBIX KaMITAaHUHN TI0
MOMYJIIPU3AlMU  HAIIMOHAIBHOTO mpoekta «OO0pa3zoBaHue» Ha TEPPUTOPUH
cyobektoB Poccuiickoit denepannn, B TOM YUCIE COOBITUSIX, MPOBOAUMBIX JIs
KOHCYJIbTALIUOHHOTO COMPOBOKICHUSI POAUTENEH (3aKOHHBIX MPEICTABUTENECH )
00yJaromuxcsi 0 BO3MOMXKHOCTSX ISl Pa3BUTHUSI CIOCOOHOCTENH M TaJaHTOB MX
aeted, npodeccuoHaNbHOM OpPHUEHTALMM U YCHEIIHOTO OCBOEHUSI OCHOBHBIX
00pa30BaTEIBLHBIX MIPOTPAMM 00IIEr0 0O0pa30BAHMS.

5. Paspabotka, yTBepxkaeHUE W peanu3alvs CETEBbIX 00pa30BaATEIbHBIX
MpOrpaMM C MCIMOJIb30BAHUEM BBICOKOOCHAIIEHHBIX YUEHUKO-MECT, CO3/JaHHbIX B
cyorekte Poccuiickoit @emepanii B paMKaxX ~HAIMOHAJIBHOTO  IPOEKTa
«ObpazoBaHue», B TOM UHCIE€ COBMECTHO C JACTCKUMHU TEXHONApPKAMHU
«KBaHTOpHYM».

6. Bomneuenue oOyuaromuxcs o011e00pa3oBaTelbHbBIX OpraHU3alluii, Ha
0aze koTopeix co3patorcss u  pynkuuonupyrot lLlentpet «Touka pocta», B
pasznuuHbie (OPMBI COMPOBOKJCHUSI W HACTABHUYECTBA C HCMOJIb30BAaHUEM
KAQJIPOBBIX PECYpPCOB, OOECIEUUBAIOIIUX PAOOTY BBICOKOOCHAIIEHHBIX YYEHUKO-
MECT, CO3/IaHHBIX B cyOBekTe Poccuiickoit Denepaiuu B paMKax HallMOHAJIBHOTO
npoekra «OOpa3oBaHue» C€ y4€TOM  METOAONOTHHM  (LIEJEBOM  MOJENH)
HACTABHUYECTBA  OOydaromuxcsi Uil  OpraHu3alui,  OCYHIECTBIISIOIINX
00pa3oBaTENbHYIO0 AESITEABHOCTh MO 00111e00pa30BaTENbHbBIM, JOMOJIHUTEIbHBIM
o01eo0pa3oBaTeNibHBIM U OpOrpamMMaM  CpeaHero  npogecCUOHAIBHOIO
00pa3oBaHus, B TOM YHCII€ C IPUMEHEHHEM JIyUllIUX MPAKTUK OOMEHa OIMBITOM
MEK/Ty 00yJaromUMHUCS.

Llentpsr «Touka pocta» HUCHNONBL3YIOT HHPPACTPYKTYPY U KaApOBbLIE
pecypcbl  JIeTCKMX TexHomapkoB «KBanTopuym», co3gaBaeMblx Ha 0ase
00111e00pa30BaTENbHBIX OpraHU3AlUi, A7 Pa3BUTUS MPOEKTHOU NEATEIbHOCTH
oOyuaromuxcs. Ilemarornueckue paborHuku IlentpoB «Touka pocrta»
00ecreunBalOT yyacTue OOYy4arolmMuXCsi B MEPOIPHUATHUSIX NETCKUX TEXHOMAPKOB
«KBanTopuym» ¢ yaaeHHbIM UCIIOIB30BaHUEM 000PYIOBAHUS, CPENICTB O0yUeHUs
Y BOCIHUTAHUS, a TAKIKE MIPUHUMAIOT yUYaCTHE B OPraHU3yeMbIX UMU CEMUHApax Mo
aeMoHcTpanuu  AGQeKTUBHOrO  ombITa  peanu3anuu  00pa3oBaTENbHBIX
€CTECTBEHHO-HAYYHOU, TEXHOJIOTUYECKOW U MHBIX HAMPABICHHOCTEH CPEAN UHBIX
00111e00pa30BaTENIbHBIX OPTAHU3ALIUM, PACTIOIOKEHHBIX HA TEPPUTOPUU CYOBEKTA
Poccniickon @enepanum.

PernonanbHbIM KOOPAMHATOPOM Ha Tepputopun cyodnekra Poccuiickoit
Oenepanuu  obecrieunBaeTcss paboTa MO MOAAEpPKKE 001eo0pa3oBaTeIbHbIX
OpraHu3aliii, TMOKAa3bIBAIOIMX HHU3KUE 00pa3oBaTeNbHbIE PE3YIbTAThI, C
HCTIOJIb30BaHUEeM HHMPACTPYKTYphl U KajpoBoro odecrneuenus: LleatpoB «Touka
poctay B pa3nuyHbIX (Qopmarax (coBMecTHass peanuzanusi 00pa3oBaTENbHBIX
MporpaMm, MpoBe/IeHHE 00yUalIIUX MEPONPUITHI, CEMUHAPOB, KOHCYIbTALUN U
mnp.).

[Ipu npoBeneHUM pa3iUUHBIX MEPOIPHUATHHI, CBS3aHHBIX C pealu3anuel
HallMOHANIBHOTO MpoekTa «OO0pa3oBaHUE», MCIOJIB30BAHUEM COOTBETCTBYIOIIEH
HHPPACTPYKTYpPbI, KAAPOBBIX U (PMHAHCOBBIX PECYPCOB, JOHKHO OBITH 00ECIEYeHO
uX UH()OPMAIIMOHHOE COMPOBOXKIEHHWE, B TOM YHCJIE B CPEICTBAX MAaCCOBOMU
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uH(OpMAIH, COIMAJIBHBIX CETSIX, Ha CalTax 0Opa30BATENIbHBIX OPraHU3alUN C
UCIOJIb30BAHUEM dbupmeHHOH CUMBOJIMKHU HAIMOHATBHOTO MPOEKTa
«ObpazoBanuey.

Nudopmammss 06 yuactum LlentpoB «Touka poctay B MEpONPHUSTHUIX
Hanpasisgercss  @DenepasibHOMY  OMNEPATOPY B  paMKax  €KEKBAPTAJIBLHOIO
MOHUTOPUHTA.

6. TpedoBanus k punancosomy obdecnevyenuio llenrpos «Touka
pocTay

dunaHcoBoe obecneuenue ¢yHkimonupoanus LleaTpoB «Touka poctan
BKJTIIOYAET 3aTpaThbl B COOTBETCTBUM ¢ OOHMMU TpeOOBAHUSMH K OMPEACICHUIO
HOPMATHUBHBIX 3aTpaT Ha OKa3aHHWE TOCYNApPCTBEHHBIX (MyHHUITUTIATBHBIX) YCIYT B
cepe DoMKOIBHOT0, HAYaJIbHOTO 0OIIEro, OCHOBHOTO OOIIET0, CPETHETO OOIIETO,
cpeaHero mnpodeccuoHanbHOro 00pa3oBaHus, AOMOJIHUTEILHOTO OOpa3oBaHUs
JETEN U B3POCIbIX, AOTOJHUTEIBLHOTO MPodhecCHoHaNLHOTO 00pa30BaHUs AJIs JIUII,
UMEIOIIMX WIM [OJy4yallluX CcpeaHee mnpodeccuoHanbHoe 00pa3oBaHUE,
npodeCcCHOHATBHOTO 00YUYeHUs, MPUMEHIEMBIMHU TPH pacueTe o0beMa Ccyocuanu
Ha (puHaHCOBOE 0OeCIeYeHNE BhIITOTHEHUS TOCYAAPCTBEHHOTO (MYyHUIIUATIATIBHOTO)
3a/laHds Ha OKa3aHHE TOCYJapPCTBEHHBIX (MYHUIIMITAIBHBIX) YCIYT (BBIOJHEHHE
paboT) roCcyHapCTBEHHBIM (MYHUIIMIIAIBHBIM) YUYPEKICHUEM, YTBEPKICHHBIMU
npukazom Munnpocsemenus Poccun ot 20 wosOpa 2018 1. Ne 235 wm
BKJTFOYAIOIIIMMH B TOM YHUCJIE:

- omnaty TpyjAa MeAaroruyeckux pabOTHUKOB 0011e00pa3oBaTebHOM
opranuzanuu, odbecneunBaronmx Gyunkunonuposanue [lentpoB «Touka pocTtay;

- MpUOOpeTEeHNe JOCTATOYHOTO 00bEeMa OCHOBHBIX CPEJICTB U MAaTEPHATBHBIX
3aracoB, B TOM YHCIIE€ PAcXOAHBIX MaTEpPHUANIOB, JJsi OOecreyeHus peanu3aluu
00pa30BaTEIbHBIX TMpPOrpaMM B 00BEME, HEOOXOAUMOM [Jif HEMPEPHIBHOM
peanuzanuu 00pa3oBaTEIHLHOTO MPOIIECCa;

- obecrieueHue  TEKyled  AeATEIbHOCTH  00I11e00pa3oBaTeNbHOM
OpraHu3aIuy Mo 00eCTeYeHUI0 00Pa30BaTEIBLHOTO TIpoIecca.

IIpu dopmupoBanuu Owmxkera cyOwvekra Poccuiickoini ®enepauuu
(MecTHOTO OIOKETA) HA OYEPEIHOW TOoJ W TUIAHOBBIM TIEPUOJ HEOOXOIMMO
MpeaycMaTpuBaTh OIOKETHBIE ACCUTHOBAaHUS B O00BEeMe, HEOOXOOUMOM st
(unancoBoro obecneuenus GpyHkimonupoBanus llentpoB «Touka pocta», B TOM
YHCJIE C YYETOM COOTBETCTBYIOIIECH HHIAEKCAIUY.

7. 3aKII0YUTEIbHBIC MOJI0MKEHUA

[Tpu peanuzauuu MepoOnpUATHI B LEISAX CO34aHUS M (PYHKUHOHUPOBAHUS
[HentpoB «Touka pocta» cyobekT Poccuiickoir Denepanun obecnednBaeT
cobmoieHue TpeboBaHU AHTUMOHOIIOJIBLHOTO 3aKOHOJATENIbCTBA 1
3aKOHOJIaTEILCTBA O KOHTPAKTHOW cucTtemMe B cdepe 3aKymok TOBapoB, padoT,
YCIIyT Ji71s1 00€CTIeUeHHsI TOCYIapCTBEHHBIX M MYHHUIIUMAIBHBIX HYXKJ, B TOM YHCJIE
B HacTu obecriedeHusi MoOBbImieHUS d(PHEKTUBHOCTH, HUCKIIOYEHUS OTPAHHYCHUS
Kpyra TIOCTaBIIMKOB W  MOCTaBISIEMOTO  OOOPYIOBaHUsS,  TMOBBIMICHUS
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pEe3ynbTAaTUBHOCTH  OCYIIECTBIEHUS 3aKyMoOK, oOOecredeHus MpOo3payHOCTH,
MPEAOTBPALICHUS KOPPYIIUU U APYTUX 3710YIOTPEOICHUI.

[Ipu ocymectBienuu cyobektamu Poccuiickoir @enepanuu  3aKymnok
TOBAapoB, pPaboOT, yCIAyr ¢ Ienbl0 NpuodpeTeHus OO0OPYIOBAHMS, PACXOIHBIX
MaTepuanoB, CPeACTB OOyueHHs M BOCMUTAHUS B wemsx co3ganus LlenTtpos
«Touka pocrta» 3a cuer cyOocuauu u3 (deaepanpHOro OrOIKETa OMKETaM
cyorekToB  Poccmiickoit @enepanmu  Ha  COPUHAHCHPOBAHHE  PACXOJIHBIX
00s13aTenbCTB CyOBekTOB Poccuiickoit denepaiuu:

- obOecrmeunBaeTCsl IEHTPANIM3AlUs 3aKyIMOK B TMOPSAKE, OMPEIeIeHHOM
MyHKTOM 7 ctathu 26 PenepanbHOro 3aKkoHa «O KOHTpAKTHOM cucteme B chepe
3aKymoOK, TOBapoB, paldoT, ycayr mist oOecrneueHHus: TOCYAApCTBEHHBIX H
MYHULUTNATBHBIX HYXKI;

- MPUMEHSETCS HAIIMOHAIBHBIM PEKUM B COOTBETCTBUU C TPeOOBAHUSIMHU
ctatbu 14 @enepanbHoro 3akoHa ot 5 anpens 2013 r. Ne 44-03 «O KOHTpaKTHOM
cucteme B cdepe 3aKymok TOBapoB, paboT, ycayr s oOecrneuyeHus
rOCYJapCTBEHHBIX U MYHULIUTAIBHBIX HYXKI».

Kpome TOrO, mpm OCYIIECTBIEHUH 3aKyIMOK CyObektamu Poccuiickoi
denepanuy JODKHBI OBITh YUTCHBI:

- monokeHus noctaHoBneHus [IpaBurensctBa Poccuiickoit deneparuu ot
03.12.2020 Ne 2013 «O MuHUMAIIBHOM [0JI€ 3aKyNMOK TOBApOB POCCHICKOIO
MIPOUCXOKICHUSD);

- monoxeHuss moctaHoBieHus IIpaBurenscTBa Poccuiickoit deneparuu
or 03.12.2020 Neo 2014 «O wmuHUMAIbHOM 00sA3aTENIBHOM [I0JIE€ 3aKYyMOK
POCCUICKHX TOBAPOB U €€ JIOCTHUKEHUU 3aKkazuukom» (Bmecte ¢ «llonoxkenuem o
TpeOOBaHUAX K COAepKaHUio U Gopme oTdeTa 00 00BEME 3aKYIOK POCCHUUCKUX
TOBApOB, B TOM YHCJI€ TOBAPOB, MOCTABISEMBIX IMPHU BBIMOJHEHUH 3aKyNaeMbIX
paboT, OKa3aHWU 3aKyMaeMbIX YCIYT, OCYHIECTBICHHBIX B IEISAX JOCTUKEHUS
3aKa34YMKOM MUHUMAJIBHOW O00s3aTENbHOM [IOJM 3aKyMOK, O TpeOOBaHHSIX K
COACPKAHUI0  OOOCHOBAHHMSI  HEBO3MOXKHOCTU  JIOCTHIKEHHSI  3aKa3YMKOM
MUHHMAIbHON 00s3aT€NbHON J0JIM 3aKYIMOK POCCHUCKUX TOBApoOB (B TOM YHCIIE
TOBApOB, TOCTABISIEMBIX TMPU BBINOJHEHUH 3aKylaeMblX padoT, OKa3aHUU
3aKyHMaeMbIX YCIYT) OTJAEIbHBIX BUJIOB, MPHU OCYIIECTBICHUU 3aKYMOK KOTOPBIX
YCTAaHOBJIEHBI OTPAHUYCHHUS JOIMYyCKa TOBAPOB, MPOUCXOAIINX W3 MHOCTPAHHBIX
rocyJIapcTB, O MOPSAJKE MOATOTOBKH M pa3MELICHUs] B €AMHON MH(OPMALIMOHHOU
ciucteMe B cdepe 3aKymoK TakhX OT4deTa U o0ocHOBaHuA», «llomoxkenuem o
MOPSIAKE, KPUTEPUSIX M TMOCIHEACTBUH MPOBEACHUS OLEHKU BbIOJTHEHUS
3aKa34MKOM OOSI3aHHOCTHU JIOCTHXKEHHUSI MUHHUMAJIBHOM 00s3aTeNbHOM  OJH
3aKyMOK POCCHMCKUX TOBApOB (B TOM YHCIE€ TOBApOB, MMOCTABISAEMBIX MpPU
BBITIOJTHEHUN 3aKyMaeMbIX padOT, OKa3aHUU 3aKYMAeMbIX YCIYr) OTAEIbHBIX
BUJIOB, MPU OCYHIECTBIEHUHM 3aKYMOK KOTOPHIX YCTAHOBJEHbI OrpaHUYEHUS
JOMyCKa TOBAPOB, MPOUCXOIANIUX U3 HHOCTPAHHBIX TOCYIAPCTBY).
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[Tpunoxenue Ne 1
K MeTtoguieckuM peKoMeHIaIsIM

KOMILJIIEKC
MEP («10POXKHAS KAPTA») I10 CO3JJAHUIO U ®PYHKIIMOHUPOBAHUIO B
OBHIEOBPA30BATEJ/IBHBIX OPI'TAHU3ALIUAX, PACIIOJIO’KEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, HIEHTPOB OGPA3OBAHUS
ECTECTBEHHO-HAYUYHOM, U TEXHOJIOTMYECKOMN HATIPABJIEHHOCTEN

«TOYKA POCTA»
Ne [ HaumenoBanue meponpusitusi | OTBETCTBEHHbIM Pesynbrar Cpoxk
V1BepKICHbI:
— IOJDKHOCTHOE JTUI0 B COCTABE
PeruoHaIBLHOrO

BEIOMCTBEHHOTO TIPOCKTHOTO
oduca, OTBETCTBEHHOE 3a
CO3aHuE U
(GYHKIHOHUPOBAHUE LIEHTPOB
«Touka pocra»;

— [I0KA3aTenu JeaTelIbHOCTH
1ieHTpoB «Touka pocTay;

- tunosoe Ilonoxkenue o
nearenbHocTH LenTpoB «Touka
pocTa» Ha TEPPUTOPHH
cyosekTa Poccuiickoii
deneparuu

— IEpeUEcHb
o0111e00pa3zoBaTebHbIX
OpraHu3alui, pacnoI0kKeHHbIX
B CEILCKOH MECTHOCTH U
MaJiblX ropojiax, Ha 0ase
KOTOPBIX IJIAHUPYETCS
coznanue llentpoB «Touka
pocTtany.

Peruonanpusiit
KOOPIMHATOP

PacnopsinutenbHbId akT
pPEeruoHaNLHOrO OpraHa
MCIIOJTHUTENIbHON
BJIACTH,
OCYILIECTBIISIOIETO
roCy1apCTBEHHOE
yrpasiieHue B chepe
oOpa3zoBanus (naiee -
pacnopsiANTENbHbBINA aKT

POUB)

He no3auee 31
nexabps X - 1 ronga

2. | CdopmupoBaH u coriiacoBaH Pernonanbusiit | [Iucemo denepansuoro |Cornacuo rpaduky,
UHOPACTPYKTYPHBIil JIUCT KOOPAUHATOD, omneparopa u HaNpapIsieMOMY
®enepanbHblil | pacrnopsaauTenbHbli akT | DenepaibHBIM
onepaTrop POWB OMepaTopoM
3. | OObsBAEHBI 3aKYIIKU TOBAPOB, Peruonanpusiit Uzeewmenus o He no3aHee |
paboT, ycayr 1uist co3aaHus KOOPIMHATOP MPOBE/ICHUH 3aKYIOK anpens X roja
Llentpos «Touka pocra»
CdopmupoBaHbl IPOEKThI i .
Pernonanbueiit  [PacnopsauTenbHbIi akT He no3aHee |
4. |3onuposanus Llentpos «Touka
KOOPJAMHATOD POWB arnpens X roga
pocta»
5. | IlpoBeaeH MOHUTOPUHT paboOT PervonanbHbIit [To dopme, 25 amrycra X rojaa,
10 IPUBEACHUIO II01AN0K KOOPJIUHATOP ornpeensieMoi Janee exXeroaHo
LlentpoB «Touka pocra» B MuHIIpOCBEIIEHHS
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Haumenosanue MEpPOIPUATHA

OTBeTCTBEHHBIH

Pesynbrar

Cpoxk

COOTBECTCTBHE C

Poccun nnun

METOIMYECKHUMHU ®denepasibHBIM
PEKOMEHIAIUSIMU OIepaTopoM
Munnpocserienust Poccun
6. Hauano pabdots! LlenTpoB Pernonanbubiit Uudopmarmonnoe 1 centsabps X roga
«Touka pocta» KOOPAMHATOD ocseuienue B CMU
7. | EsxxexBapTanbHblii MOHUTOPUHT Otuer o Bomonuenun | 1 okrsadps X roaa,

BBINTOJIHEHMS TTOKa3aTeneH
CO3/1aHUA U
(hYHKIIMOHUPOBAHUS LICHTPOB
«Touka pocta»

Peruonanpusiit
KOOPIUHATOP

noKazareiieu
(dhenepanbHOMY
oneparopy

janee —
€KCKBAPTAIBHO B
TeuYeHue 2-X JIeT
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[Tpunoxenue No 2
K MeTtoguieckuM peKoMeHIaIsIM

MUHUMAJIBHBIE HHIUKATOPBI U 1IOKA3ATEJIN
PEAJIN3ALIMU MEPOIIPUATHI 11O CO3JIAHUIO U ®YHKIIMOHUPOBAHUIO B
OBHIEOBPA30BATEJ/IBHBIX OPI'TAHU3ALIUAX, PACIIOJIO’KEHHBIX B
CEJIbCKOM MECTHOCTH U MAJIBIX TOPOJAX, HIEHTPOB OGPA3OBAHUS
ECTECTBEHHO-HAYYHOM Y TEXHOJIOT MYECKOM HAIIPABJIEHHOCTEM

«TOYKA POCTA»
MuHuMalbHOE 3Ha4eHHE B
fon MuHumanbHOE Metopauka pacuera
3HAYCHHE B IOJ Ul | MMHHMAJLHOIO OKa3aTels
HaumenoBanue unaukaropa | oOuweobpasoBaTelbHbIX
N 2 MAIOKOMILIEKTHBIX B LIEJIOM 10 CYOBEKTY
(nokasatresns) OpraHusauuii, He S
ob1eobpazosarensublx| Poceniickoil @eaepauuu, B
SABJISAIOLIHXCS o
opraHusanui roj
MaJIOKOMILIEKTHBIMH
YucneHHocTh 00yuatomuxes
obuieodpazoBarTesbHOM
OpraHu3aliu, OCBaHBaIOLIUX
jBa u 6oiee yueOHbIX
HpEeIMETa W3 YHCa
npeaMeTHbIx obnacreit
«EcrecTBeHHOHAYYHBIC
npeamersly, «EcTecTBeHHBIE CymMma 3HaueHUI
Hayku», «MaremaTuka n HoKasarels 1o BceM oduie-
1 ungopMaTukan, 300 100 o0pazoBaTellbHbIM

«O011ecTBO3HAHUE H (B roy orkpsbrtus — 150) [(B roa otkpeitust — 50)|  opranusauusM, Ha Oase
€CTECTBOZHAHHEY, KOTOPBIX CO3a0TCs
«TexHonorus» U (UIK) Kypesl ueHTpsl «Touka pocra»

BHEYPOUHOI1 1esTeIbHOCTH
O0LIEHHTEILIEKTYaIbHOM
HAIPaBICHHOCTH C
HCHOJIb30BAHUEM CPEICTE
00yu4eHHs 0 BOCIIHTAHUS
Henrpa «Touka poctan
(4esioBek)

YucneHHOCTh 00yqarouuxces
obueodpazoBaTenbHOI
OpraHu3alii, OCBAUBAIOLIUX
JIONOIHUTE/IbHBIE

2 |obuweobpasoBarelibHblE
NpOrpaMMbl TEXHUYECKOI 1
€CTECTBEHHOHAYYHOH
HAIPaBJICHHOCTH C
UCIIOIBL30BAHHEM CPE/ICTB

CymMa 3HaueHU
nokaszareJis 1o BceM o0ue-
60 30 o0OpaszoBaTellbHbIM
(B rox otkpsrtust — 30) | (B rog orkpeitua — 15)|  opranuzauusm, Ha Oase
KOTOPBIX CO31al0TCs
nentpsl «Touka pocra»

® Mcnonb3oanue CPeiCTB 0GOPY/I0BaHHs, OOYYCHHS M BOCIHTAHMS BO3MOKHO HAa BCEX YPOBHAX OBIIEro
obpasoBaHus M ULeseco00pa3sHO Juld peajM3alid YPOUHOH M BHEYPOYHOH JCATENLHOCTH [0 HporpamMmam
CCTECTBCHHO-HAYYHOH M TEXHOJOrWYeckoil  HampasieHHocTedl. Pacuwer mnokasarenss  npeaycMaTpHBaeT
CYMMMPOBAHHE HYHC/ICHHOCTH oOy4aromuxcs obOuieodpazoBaTe/lbHOI  OpraHM3alMM, KaKablH H3 KOTOPBIX
3a/ICHCTBOBAH B OCBOCHUU HE MEHEE JBYX IPEIMETOB, KYPCOB, NUCLHMIUIMH (MOJYIeH) eCTeCTBEHHO-HAYUHOH U
TEXHOIOTHYECKOH HANpaBICHHOCTEH B paMKaX pealM3allid OCHOBHBIX 00wc00pa3oBaTeIbHBIX POrpaMM.
VuurbiBaloTes yueOHblE HpeaMerbl M3 4Mena npeaMetHbix  obnacreil  «Marematuka u MHpOpMaTHKa»,
«O0utecTBO3HaHHE W ecTecTBO3HaHue», «Texuosorus», «EcrectBeHHOHayuHble mnpeiaMeTbl», «EcrecTBeHHbIC
HAyKH» M (WIIHM) KypChl BHCYPOYHOH [EATENLHOCTH, PEalH3yeMble C HCIHOIL30BAHUEM CpEJACTB 00y4eHHUA H
Bocnutanus entpop «Touka pocrar. B ciyuae, ecin B obmeobpazoparenbHoii opraHusanuy, od1as YHcIeHHOCTh
o0yuaroluxces MEHbILE YKa3aHHOTO 3HAYCHMS, 3HAYCHHE NOKA3aTelIs JO/LKHO cocTaBiaTh He MeHee 80% or obwueit
YUCJICHHOCTH 00Y4alOIIUXCH;
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00yueHus: 1 BOCIIUTAHHS
Lenrpa «Touka pocra» ~
(4esnoBex)

Jouns neparoruueckux
paborHukoB Henrpa «Touka
pocTay, NpoLeamux odyueHue
3 |nmo mporpamMmam U3 peectpa 100 100 100
HPOrPaMM IOBLILICHUS
kpanmdukauuy QeaepanbHOro
oneparopa’ (%)

’B cirydae, eciid B o0ueodpazoBaTe/lbHOH opraHu3aluy, 00Las YHCICHHOCTL 00YHAIOUIMXCA MCHBIIC 3HAYCHUS,
yKazaHHOro B nokasarteie |, 3HaueHHMe NokasaTess JOJKHO cocTaBiaTh He MeHee 20% ot obuieil 4ucieHHOCTH
obyuaromnxcs. Jlns MaloKOMILIEKTHBIX 0011eo0pa3oBaTeIbHBIX OpPraHH3aluil 1oMycKaeTes OTCYTCTBUE JIHLEH3HH
Ha JIONOJIHUTENIBHOE 00pa30BaHNE U PEallH3yEMbIX [IPOrPAMM JOHOIHHTEILHOIO 00pa3oBaHus.

“ B coorBercTBHE nyHkrom 2 uwactu 5 crarbu 47 @enpepanbHoro 3akona or 29.12.2012 Ne 273-®d3 «0O6
obOpazoBanun B Poccuiickoit @ejepauuu» HOBbILNEHME KBaIM(UKALUM  HEJArorH4eckux  pabOTHHKOB
OCYILECTBIISICTCA HE pexe OJHOro pasa B Tpu roja. IlopeimieHue kBanubuKaLuu nejarorudeckoro paboTHHKa
nenrpa «Touka pocra» 3acH4MTBIBACTCH NPH HAIMYUM JeilcTBYIOWIEro (¢ JaThl MPOX0xKAEHHS npouuio He bonee 3
JIET) YIOCTOBEPEHH O MOBBILICHHH KBATH(UKALNH 10 [IPOrpaMMaM, COOTBETCTBYIOLHM HanpasieHHocTsM LenTpa
«Touka pocra», uix npoxoxaeHun ofydeHus no mporpammam gegepansioro oneparopa. Takxke yuuTbIBaeTCs
HA/IMYHE Y [eJarorM4ecKHx pabOTHHKOB YAOCTOBEPCHHH O INOBBILICHHH KBaAM(HKALMM IO HporpaMmam M3
DejepanbHOro peectpa 00pa30BaTEIbHbIX HPOrPaMM JI0NOJIHHTENLHOI0 NPO(ECCHOHAIBHOIO 00pa3oBaHMs.
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[Ipunoxxenune No 3
K MeTtoguieckuM peKoMeHIaIsIM

Ilepeyens 0011e00pa3oBaTeJIbHbIX OPraHu3aluii, Ha 0a3e KOTOPBIX
JIaHupyetcs co3ganue U pynkunonnposanue LlenTpos odpa3oBanus
€CTeCTBEHHO-HAYYHOM U TeXHOJIOrHYecKoi HanpaBjeHHocTell «Touka pocray
B ___roay B pamkax ¢eaepajibHOro npoekra «CoppeMeHHasi HIKOJIa»

HAIMOHAIBHOIO NpoekTa «OdpazoBaHue» B

(HaumeHoB8aHue
cyovekma Poccutickou @edepayuu)

Ne | HaumeHoBanue HaunmeHnoranue HOpuanyeckn | Uncnennoer | MajlokoMILIeKTHA

n/ | MYHMIMNAJLHOT | 001Ie00pazoBaTe/IbH i agpec b 00yuar- 1 (na/ner,

n 0 0o0pa3oBaHMsl | O opraHM3anuM, Ha | o0weodpa3o- muxes KOJIHYeCTBO
0a3ze Koropoii BaTeJLHOH KJ1ACCOB-
IJIAHHpYeTCs OpraHu3alHH

KOMILIEKTORB)
co3nanue Llenrpa (mo ycraBy)

«Touka pocray
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[Tpunoxenue Ne 4
K MeTtoguieckuM peKoMeHIaIsIM

Tunosoe IloJsoxenune
o LlenTpe oOpa3zoBaHus eCTeCTBEHHO-HAYYHOI U TEXHOJIOTHYECKOM
HanpasjeHHocTeil «Touka pocra» Ha 0a3e <maumeHnosaHnue
00ueodpaszoeamenbHoOl Opzanu3ayuu>

1. O0umue noJio:keHus

1.1. Llentp oOpa3oBaHuUs €CTECTBEHHO-HAYYHOM W TEXHOJIOTUYECKOU
HaNpaBJICHHOCTEH «Touxka pocTa» Ha Oaze <HaumeHosaHue
obweobpazoeamenvhou opeanuzayuu>  (manee - lLleHTp) co3man ¢ 1eNbIO
pa3BUTUS Yy  OOYYalOIIUXCS  E€CTECTBEHHO-HAyYHOH,  MaTEeMaTHYECKOH,
WH(OPMAITMOHHOW TPaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO M KPEATUBHOTO
MBIIIJICHUS,  COBEPIICHCTBOBAHWS  HABBIKOB  E€CTECTBEHHO-HAyYHOH W

TEXHOJOTMYECKOH HAIIPABJIEHHOCTEM.

1.2. LlenTtp He sABAsSETCS OPUAUYECKUM JHUIOM W JACHUCTBYET A
JNOCTHKEHUSI  YCTaBHBIX  Ielied  <HaumeHoganue  00OweodpazosamenbHoll
opeanuzayuu> (nanee — YupexxIeHHe), a TaKKe B LIeJIIX BBINOJHEHUS 3a7a4 U
OOCTHKEHHUsI — TOKa3aTeled W pe3yiabTaTOB  HAIMOHAJIBHOTO  MPOEKTa
«ObpazoBanuey.

1.3. B cBoeit pgearenbHocTu lLleHTp pykoBoacTByercs DenepalibHbIM
3akoHOM Poccuiickoit @enepanun ot 29.12.2012 Ne 273-®P3 «O0 obpa3oBaHuu B
Poccuiickoit deaepannmny, , JIPYTMMH HOPMATUBHBIMHU JOKYMEHTAMH
Munucrepcra npocBemenus Poccurickon dPenepanuu, MHbIMA HOPMATHUBHBIMU
MpaBoBeIMU  akTamu  Poccuiickoir ~ @enepanuu, MOpOrpaMMOd  pa3BUTHUS
<HaumeHOBaHUE 00WEOOPA306AMENbHOU OpearHu3ayuu>>, TJIaHAMUA PadOTHI,
YTBEPKACHHBIMU yupeauTeneM u Hactosmum [lonoxenuem.

1.4. llentp B cCBOEH [AEATENBHOCTH MNOAYMHSETCS PYKOBOIUTEIIO
Yupexaenus (IUpeKTopy).

2. Heuan, 3a1a4u, pyukunu aesareabHoctu Llentpa

2.1. OcHoBHOM LETBIO NEATENbHOCTH [lenTpa SABJSCTCS
COBEpIICHCTBOBAHUE YCJIOBUM JUIsl TOBBIIICHHUS KadyecTBa 0Opa3oBaHus,
paciMpeHusi BO3MOKHOCTEH OOy4aromuxcss B OCBOCHHUM YYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOU W  TEXHOJIOTMYECKOM  HAIIPABICHHOCTEM, IPOrpamm
JIOMIOJIHUTEILHOTO ~ 00pa3oBaHUsl  €CTECTBEHHO-HAYYHOM U TEXHUYECKOU
HAIpPaBIIEHHOCTEH, a TaKXKe AJis MPAKTHYECKOW OTpabOoTKu yueOHOro marepuaia
1o y4eOHbIM nipeaMeTaM «Pusukay, « Xumus», «buonorusy.

2.2. 3amadamu LlenTpa siBnsroTcs:

2.2.1. peanu3anusi OCHOBHBIX  0O0II€00pa30BaTENBHLIX MPOTPaMM IO

yueOHBIM npeaMeTam €CTEeCTBEHHO-HAYUYHOU u TEXHOJIOTHYECKOU
HAnpaBJICHHOCTEH, B TOM WYHCIE€ B paMKaX BHEYPOUHOH JEATEIbHOCTH
00y4aroIuxcs;

2.2.2. pazpaboTka W pealu3amus Pa3HOYPOBHEBBIX JOIMOJIHUTEIbHBIX
0011e00pa3oBaTebHbIX ~ MPOrPAMM  €CTECTBEHHO-HAYYHOW H  TEXHHUYECKOM
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HAIpPaBIICHHOCTEW, a TAKKe€ HMHBIX MPOTrpaMM, B TOM YHUCIE B KAHUKYJSIPHBIN
Mepuos;

2.2.3. BoBlieueHHEe OOYYAIOIUXCA U T[EJaroru4eckux pabOTHUKOB B
MIPOEKTHYIO JIeSITEIHHOCTD;

2.2.4. opranu3anusi BHEYUYEOHOM [EITEIbHOCTH B KAHUKYJSAPHBIM MEPHUO,
pa3paboTka ¥ peanu3aiusi COOTBETCTBYIOUIUX 00pa30BaTeIbHBIX IPOTPAMM, B TOM
qucie g Jarepei, OpraHu30BaHHBIX 00pa30BATENbHBIMU OPTaHU3AIMUSIMU B
KAHUKYJISIPHBIN NEPHOI;

2.2.5. noBeIIeHUE  TPO(PECCHOHATBHOTO MACTepPCTBA  MEAArorM4YeCKUX
pabotukoB  llentpa, peanusyroomMX  OCHOBHbIE U JIONMOJHHUTEIbHBIC
00111e00pa30BaTEILHBIC MPOTPAMMBI.

2.3. llentp nans JOCTWIKEHHUS 1€MW ¢ BBIMOJHEHUS 3a7a4 BIpaBe
B3aUMOJIEMCTBOBATH C:

- pa3NIUYHBIMH O00pPA30BATEIbHBIMU OpraHu3alnusMu B (opMe CeTeBOro
B3aUMMOJICUCTBUSL;

- ¢ UHBIMHM 00pPa30BaTENIbHBIMU OPTaHU3AMSAMHU, Ha 0a3e KOTOPHIX CO3AHBI
eHTpol « Touka poctay;

- ¢ (enepanbHbBIM OMEPATOPOM, OCYIIECTBISAIONIUM  (YHKIUU TIO
uHQOpPMAIIMOHHOMY,  METOAMYECKOMY W OPraHU3alMOHHO-TEXHUYECKOMY
COINPOBOKJICHUIO MEPOIPHUATHI MO CO3JaHUI0 U (PYHKIHMOHUPOBAHHIO IIEHTPOB
«Touka pocta», B TOM YHCIE€ IO BOMNPOCAM TMOBBIIIEHUS KBaau(UKALIUU
MeJarornuyecKux pabOTHUKOB;

- OoOyd4arolmUMHUCS U POJUTENAMH (3aKOHHBIMU  IPEJACTABUTEIISIMH)
00y4aromuxcsi, B TOM 4YUCIe ¢ MPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM.

3. Iopsaoxk ynpasiaenus Llentpom «Touka pocray

3.1. PykoBoaurenb YupexaceHUs U30AET JOKATbHBIA HOPMATUBHBIA AKT O
Ha3HaueHnu  pykoBomuTens  llentpa  (kypatopa,  OTBETCTBEHHOTO  3a
(GYHKIMOHUPOBAHUE W PA3BUTHE), a TaKke O co3/laHuu LleHTpa U yTBEepKICHUU
[Tonoxenue o nearenpHoctu LlenTpa.

3.2. PyxoBomutenem LlenTpa ™MokeT OBITh Ha3HAUY€H COTPYIHHUK
YupexxaeHus U3 4uciia pyKOBOASIIUX U MEAArOrH4eCKuX pabOTHUKOB.

3.3. PyxoBoaurens Llentpa 00s3aH:

3.3.1. ocylIecTBIATH ONEPAaTUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. npeactaBuiaTh ~ uHTepechl  lLleHTpa MmO JOBEepEHHOCTH B
MYHUIIUMAIbHBIX, TOCYJAPCTBEHHBIX OpraHax peruoHa, OpraHu3anusax s
peanu3anuu 1eneu u 3agay Llentpa;

3.3.3. otuutsiBaThCs Tepen PykoBomutenem YUpekIeHHS O pe3yabTarax
pabots LleHTpa;

3.3.4. BBITIOJTHATH WHBIC 00s13aHHOCTH, MPEyCMOTPEHHBIE
3aKOHOAATENBCTBOM, YCTABOM YUPEXKICHUS, AOIKHOCTHOM WHCTPYKIHEH H
HacrosauuM [lonoxenuem.

3.4. Pyxosoautens LlenTpa Brpase:
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3.4.1. ocyliecTBIAThL PAaCCTAaHOBKY KajapoB lleHTpa, mpuem Ha paboty
KOTOPBIX OCYIIECTBISAETCA PUKA30M PYKOBOJIUTEISA Y UPEKIECHUS,

3.4.2. 10 COTNIACOBAHUIO C PYKOBOJUTEIEM YUpPEKIEHUS OPTaHU30BLIBATH
yueOHO- BOCHUTaATeNbHBIH mpouecc B LleHTpe B COOTBETCTBUMHM € LENSIMU U
3amadyamu LleHTpa u oCcyiecTBIsATE KOHTPOIIb 3a €r0 peanu3aluei;

3.4.3. OCyILIECTBIATh MOATOTOBKY OOYYAIONIUXCS K YYaCTUIO B KOHKYypcax,
ONIMMMHUANAax, KOHPEPEHIUAX U UHBIX MEPOINPHUITHAX MO MPOPUII0 HATIPABICHUM
nesarenbHOCTH LleHTpa;

3.44. Mo COrIaCOBaHWIO C PYKOBOAUTENIEM YUPESKACHUS OCYIIECTBIATH
OpPraHU3alii0 W TPOBEJACHUE MEPONPUATUM 10 MNpoduiI0 HaANpaBICHUU
nearenbHoCTH LleHTpa;

3.4.5. oCcylIeCTBIATh MHBIE TIPaBa, OTHOCSIINAECS K JIeITeIbHOCTH LleHTpa u
HE TMPOTHBOpEHAIllME 1EeJsiIM ¥ BUAAM JEATEIbHOCTH  00pa30BaTEIbHOM
OpraHusaiuy, a TaKKe 3aKkoHoaarensCcTBy Poccurickon denepanuu.
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[Ipunoxenue No 5
K MeTtoguieckuM peKoMeHIaIsIM

PexoMeH1aliu4 10 HCNOJIB30BAHUIO CTAHAAPTHOI0 KOMILIEKTA
odopyaoBanus Llenrpa «Touka pocra» npu peaniu3anuu nNporpaMmm
€CTEeCTBEHHO-HAYYHOU U TEXHOJIOTHYeCKON HANPABJICHHOCTEH

[lepeyens cTaHZAPTHOTO KOMIUIEKTa OOOpYyAOBaHUS i OCHAUICHUS
[lentpoB «Touka pocTta» cOpMHUPOBAH C YUETOM DPsifia MIPUHIIUIIOB, B TOM YHUCIIE:

[IpuHIUIT TTPEEeMCTBEHHOCTH CHUCTEM oOopymoBaHusa. OO0OpyaoBaHHME [Jis
MPOBEAEHUS YUYCHUYECKUX MPAKTHUYECKUX pPaldOT ABISIETCA OOIUM [1Ji YPOBHEH
OCHOBHOTO 00IlIET0 U cpeaHero oodiiero oOpazoBanus. B cucteme HarjasaHBIX
cpeAcTB OOy4YeHUs U JEMOHCTPAIMOHHOTO OOOpYyJOBaHUS HMEIOTCS 0a30BbIC
ANEMEHTHI, OOIHMe MJii OCHOBHOTO OOIIEro M cpemHero oOiero odpa3zoBaHUS.
[{udpoBass naboparopuss u o000pyIOBaHHE OOIIETO HA3HAYEHUS MO3BOJISIOT
obecrnieunBaTh JAEATENBLHOCTh OOYUYAIONIMXCS KaK B OCHOBHOM, TaK M B CTapilieu
[IKOJIEC, @ B COBOKYMTHOCTH ¢ LIU(POBLIMU Ta0OpATOPUIMH 110 (pu3UKe, OMOTOTHH U
XUMUHU — MPAKTUYECKYIO JIESITEIHLHOCTh B PAMKAX U3YUYEHUSI €CTECTBEHHOHAYUYHBIX
npeameToB B 10-11 kinaccax Ha yriiyOieHHOM ypOBHE.

[IpuHuUn coyeTaHust KIACCUYECKUX U COBPEMEHHBIX CPEICTB U3MEPEHUM U
CIOCOO0B IKCIEPUMEHTANILHOTO UCCIEN0oBaHu siBieHui. B coctaB o6opynoBanus
BXOASAT KJIACCUYECKHE CpEACTBA H3MepeHusi (Hampumep: AUHAMOMETPHI,
CTpPENOYHbIE aMIIEPMETP M BOJbTMETP) U 1UdpoBbIe TPUOOPHI (HAPUMED:
nudpoBbie Bechl, ceKyHaoMep) u aatuyuku. CoOnroieHre ITOro MpUHIIUIA UMEET
0c000€ 3HaUYCHHUE JJIsl YPOBHS OCHOBHOTO 00IIEeTro 00pa3oBaHusl, MMOCKOIBKY 3/€Ch
MPOUCXOAUT 3HAKOMCTBO CO crocobamu usMepeHus QGU3HYECKUX BEIHYMH,
dbopMupyeTcss MOHUMAHHE NPUHIUMIIOB NEUCTBUS AHAJIOTOBBIX H3MEPUTEIBHBIX
npuObOpoB U OOecreyuBaeTcsi NEPEXOJl K HCMHOJIb30BAHUID HHCTPYMEHTOB
nuudpoBoii 1a00paTOPHH.

[IpuHuun npuopUTETa YUYEHHYECKOTO HIKCIEPUMEHTA Jis peau3aluu
CHUCTEMHO-/ICATENIbHOCTHOTO MMOAX0/aa. Peanusanus CUCTEMHO-IEATEILHOCTHOTO
noaxona B OOy4EeHUM €CTECTBEHHOHAYUHBIM MpeaMeTram O0a3zupyercss B MEPBYIO
odepe/lb HA BOBJIEUCHUH OOYYAIONIUXCA B MPAKTUYECKYIO HEATENLHOCTH IO
MIPOBEAEHUIO HAOMIOIeHHH U onbITOB. [loATOMY 3HaUMTENbHAS YaCTh HAOMIOCHUM
U OMNbITOB, KOTOpble B TPAAUIMOHHOW METONUKE MpeIaraiuch Kak
JEMOHCTPAIMOHHbIE, TMEPEeHEeCeHbl B pa3psa  yueHuueckux pador. Cruemyer
OTMETUTb, YTO B HACTOSIIEE BpeMs HU3ydeHUE (PU3UKUA, XUMUM U OUOJIOTUU B
OCHOBHOM 1IKOJIE M HAa 0a30BOM YpPOBHE CTapIieil HIKOJIbI OPUEHTUPYETCS Ha
OCBOEHHE ECTECTBEHHOHAyUYHOW TPAaMOTHOCTH, KOTOpO€ HIAET 4epe3 pa3BUTHUE
CIOCOOHOCTEN ydalluxcs aHAIU3UPOBATH PA3HOOOPA3HYI0 €CTECTBEHHOHAYUYHYIO
uH(pOpMALIMIO ¥ UCTOIB30BATh MOJMYYEHHbIC 3HAHUS IJS1 OOBACHEHUS SIBICHUN U
MPOLIECCOB  OKPYXKAIOIIETO MHpA; I[MOHUMATh OCOOEHHOCTH HCMOJIb30BAHUSA
METOJOB €CTECTBO3HAHMS [JIsl TOJNYyYEHHS HAYYHBIX [JaHHBIX; MPOSBIATH
CaMOCTOATENIBHOCTh CYXKIACHUW M TMOHUMAaTh POJIb HAYKH U TEXHOJOTHYECKHX
WHHOBAIMHI B pa3BUTHU OOIIECTBA; OCO3HABATH BAXKHOCTh HAYUHBIX UCCIIEIOBAHUIM
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U UX CBSI3b C HAIIUM MATEPHANIbHBIM OKPYKEHUEM U COCTOSHUEM OKpYKarolleu
cpeabl. OpueHTalus Ha €CTECTBEHHOHAYUHYIO TPAMOTHOCTh MPEAINOJIaraeT akieHT
Ha METOJIOJIOTUI0 HAYKHU U HAMIPSIMYIO CBA3aHO KaK ¢ OOIIUM YKCIIOM YYEHUYECKHUX
OMBITOB B KypCaX €CTECTBEHHbIX HAyK, TaK M HAMpPaBICHHOCThIO HUX HAa
(opMUpPOBAHUE CAMOCTOSITENIBHOCTH JEUCTBHI INPU NPOBEIECHUU HAOIIOACHMH,
U3MEPEHUM U UCCIIEIOBAHUU.

Wcnonb3oBanue CpeACTB HATISIAHOCTA W y4eOHOTO 00O0pyJaOBaHHS B
yueOHOM TpPOLIECCE HAMpaBJICHO HA BBINOJIHEHUE CIEAYIOMUX (PYyHKIIHM:
obecreunBaOT 00Jiee MOJHYI M TOUYHYIO HH(pOpMALUIO 00 MU3y4aeMOM SBIICHUU
UM O0OBEKTE W TEM CaMbIM CIOCOOCTBYIOT MOBBINICHUIO KadyecTBa OOy4YEHUS;
MOMOTAIOT B MAKCUMAJILHOM Mepe pa3BUTh MO3HABATEIbHBIE HHTEPECH yUaIIUXCS;
MOBBIIIAIOT YPOBEHb HATISJHOCTH W JOCTYNMHOCTH OOYYEHHUS; YBEIUYUBAIOT
00beM  CaMOCTOSITEILHON pabOThl  ydallUXCsi HA YPOKE U BHEYPOUHOMU
NAEATETbHOCTH; CO3/Ial0T YCJIOBUS /Il OPTraHU3AlUU MPAKTUKO-OPUEHTUPOBAHHOM
MPOEKTHON M MCCIENOBATENIbCKON AEATETbHOCTH; AAI0T BO3MOXKHOCTh JOCTYITHEE
U riay0XKe pacKkpbiThb COJEpXKaHHME Y4eOHOro MaTepuana, CrocOOCTBYIOT
(hOpMUPOBAHUIO Y YUANTUXCS TOJIOKUTEIIBHBIX MOTUBOB O0yUEeHUSI.

Baxwueimeit uacteio ocHamieHuss llentpa «Touka pocrta» sBIsETCA
nudposas naboparopusi, IepeueHb AATYMKOB KOTOPOM MO3BOJSAET HUCHOJIb30BATH
ATy Jnabopatopuro npu ulydeHuu Gu3uku, xumuu u Ouonoruu. BBengenue B
HIKOJBHBIA JKCIEPUMEHT LU(DPOBBIX [MATYUKOB [JIsi PETUCTPALUU DPA3TUUYHBIX
BEJIMYUH U BO3MOKHOCTH HCIIOJIL30BATh KOMMOBIOTEP (CMapTdOH WA TUIAHIIET)
IUTSL pacyeToB U OPOPMIIEHHS PE3YIABTATOB OIBITOB, MO3BOJISIET IEPEUTH HA HOBBIH
KAueCTBEHHbIN YPOBEHb MPOBEICHUS U3MEPEHUM, YIIPOCTUB MPOIECC U3MEPEHUN U
MOBLICUB HMX TOYHOCTh. [losiBnenue mudpoOBHIX TEXHOJOTHI B J1a00OpaTOPHBIX
paboTax TMOBBIINIAET HMX aKTYalbHOCTh U MPUBIEKATEIBHOCTh B CO3HAHUU
COBPEMEHHOTO HIKOJIbHUKA, YCUIIMBAET HATIISIIHOCTh KAaK B XOJI€ OMbITOB, TaK U
npu o0paboTKe pe3yibTaTOB C HKCIOJIb30BAHUEM IMPOrPAMMHBIX cpeAcTB. Jlis
HKCTIEPUMEHTOB 110 OMOJIOTMM M XUMHH 3TO SIBJISIETCS 3HAYMMBIM MEPEXOOM OT
KAueCTBEHHbIX HAOIIOAEHUN U OMBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Wcnonb3oBanue nudpoBoid 1a00paTOpHu CYIIECTBEHHO U3MEHSET MOIXOIbI
K MPOBEICHUIO U JEMOHCTPALIMOHHBIX, U YYEHUYECKUX OTbITOB:

Wcnons3oBanue 1UPOBLIX AATYUKOB B KAYECTBE H3MEPUTEIBHBIX
WHCTPYMEHTOB HW3MEHSIET TOAXOIbl K TMPOBEACHUIO TMPSMBIX H3MEPECHUM
(bu3nyecKux BEITUYUH.

TpagumoHHo B KauecTBE CPEACTB  U3MEPEHUS  HMCIOJIb30BAUCH
MPOCTEUIINE HHCTPYMEHTHl (PBIYQKHBIE BEChl M PA3HOBECHI, MEH3YpKa,
JTUHAMOMETP, TEPMOMETP) U CTPEIOUYHBIE MPUOOPHI (AMIIEPMETP U BOJIBTMETP).

Wcnons3oBanue nudpoBbIX JATYUKOB IMO3BOJISIET HA COBEPILIECHHO JIPYrOM
Kaue€CTBEHHOM YPOBHE MPOU3BOJUTh W3MEPEHUS BPEMEHHU, PACCTOSHUS, HUMETh
BO3MOJKHOCTh PETUCTPUPOBATH M HAOMIOAATh M3MEHEHUE BO BPEMEHHU TaKHX
BEJIMYMH KaK TeMIIepaTypa, dMeKTPUUECKOe HaNpsKeHUe, CUjla TOKa U T. 1.

OTH BO3MOXHOCTHU TO3BOJISIIOT, HAIPUMEDP, HA YpPOKax (PU3UKHU C BBICOKOU
TOYHOCTHIO U3MEPUTh MIHOBEHHYIO CKOPOCTh TeJia, IBHKYIIETroCs HEPaBHOMEPHO,
Ha0I0/1aTh B JUHAMMKE MPOLECC IIEKTPOMATHUTHOW MHAYKIMU, BOSHUKHOBEHHUE
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U U3MEHEHUE HHAYKIHUOHHOTO TOKAa, MCCIENOBATh M3MEHEHHE TeMIEepaTypbl C
TEUCHHEM BPEMEHH B MIPOIIECCE YCTAHOBJIECHUS TEINIOBOIO PABHOBECHUS U T.]I.

Ha ypoxax 0uoyioruu nosiBisieTcsi BO3MOKHOCTD MOJYYUTh KOJUYECTBEHHBIE
JIaHHbIE TIPU TPOBEJICHUH OIBITOB, HAMPUMEDP: MPU OMNpenereHun (PaKTopos,
BIUSAIONIUX HA CKOPOCTH mpoiiecca POoTOCUHTE3A, TPU U3YUCHUU JIbIXaHUS KOPHEH
U JIUCTHEB, MPU UCCIICIOBAHUM YCIIOBUM MPOPACTAHUS CEMSIH U T. 1.

Ha ypokax XuMuU Ha KOJMYECTBEHHBIM YPOBEHb MEPEXOASAT MPAKTUUYECKUE
paboThl MO U3YUECHHIO TPOLIecca MEKTPOIU3a, UCCIIETOBAHUE IKZOTEPMUUECKUX U
YHAOTEPMUYECKUX peakuuid, TermioBoro 3ddexra ropenus tommea u T. A. C
HCIIONIB30BAHUEM TPATUIIMOHHBIX «AHAJIOTOBBIX» CPEACTB MOJ00HBIE HW3MEPEHHUS
BBITIOJTHUTh HEBO3MOKHO. OJIHaKO, MpU nepexojie Ha HudpoByro 1adopaTopUio B
TEMAaTUYECKOM IUIAHUPOBAHUU HEOOXOAUMO TMPEAYyCMOTPETh HNOMOJHUTEIBHOE
BpeMst [yisi 00ydeHusi paboTe ¢ JaTYMKaMu, BKITtoUasi COOPKY IKCIEPUMEHTAIbHOU
YCTAaHOBKH C JATYMKAMH, CHITHE MMOKA3aHUM C dKpaHa KOMIIBIOTEPA, ONPEIEIICHHE
MOTPEITHOCTEN U3MEPECHUM.

Jns pabotel ¢ 1udpOBBIMU JATYMKAMHU MCIHOJB3YETCA CHEHaIbHOE
MpOrpaMMHOE OOecreyeHne, yCTAHOBICHHOE Ha KOMIIbIOTED. /[ KOMMyHUKALIUU
nA(PpPOBBIX [ATUYUKOB, 3alUCU U XpaHeHUss MHOOpPMALMM, TMONYYEHHOU C HX
noMonibo, nudpoBasi J1a00pATOPUs UCIOIB3YETCS B KOMIUIEKTE C HOYTOYKOM C
HEOOXOMMbIM YCTAHOBJIEHHBIM MPOTPAMMHBIM 00€CTICYEHUEM.

Wcnonb3oBaHue KOMMOBIOTEPHOM (OPMBI  PETUCTPALIUM  TOJTYYEHHBIX
3HAQUEHUN U TOCTPOeHUsi rpadUuKOB U3MEHSET NOAXOAbl K 0(hOPMIIEHUIO
71a00pATOPHBIX U MPAKTUUYECKUX PAOOT 00yHaIOIIUMHUCS.

JlaHHble, TMOJy4YEHHBIE MPU MNOMOIIU HUGPOBLIX MATUUKOB, BHOCITCSA B
NEKTPOHHBbIE TAONUIIBI, YTO TIO3BOJIIET CTPOUTH TrpaduKud 3aBUCUMOCTEH
HCCIENyeMbIX BEIMYMH Ha dKpaHe KommbioTepa. Ha ocHoBanuu stux rpadukos
Je1aTh BBIBOJBI O XapakTepe 3aBUCUMOCTH BEJIMYUH OT BPEMEHH WM APYrux
napameTpoB. Ha yrmyOrmeHHom ypoBHE 1enecoo0pa3sHo o0y4aTh MPOBOIUTH
arnMmpoOKCUMAIMIO BEIOPAHHBIX TOUEK UTOTOBOU rpaduueckoil 3aBUCUMOCTBIO.

DT HOBBIE BO3MOKHOCTH TIO3BOJISIOT AaBTOMATU3UPOBATh PYTUHHBIC
MpOLIEAYPhl  3aMOJIHEHUS]  TAONMI], BBHIMIOJIHEHUE OJHOTUIIHBIX  PACYETOB,
noctpoenusi rpadukoB. lludposas dorokamepa mosBosisier chotorpadupoBaTh
COOpaHHYI0 JKCIEPUMEHTATbHYI0 YCTAHOBKY W TIPUKpenuTh (otorpaduio B
NEKTPOHHBIN 0T4eT. Takum 00pa3om, OCYIECTBISIETCS MEPEX0] K 0hOPMIICHUIO
MEKTPOHHOTO OTYE€Ta O MPOJAETIAHHOM JKCIEPUMEHTE, MPOEKTHOU WU
HCCIIeIOBATENIbCKOU padoTe.

B0O3MOXXHOCTL ~ MCHOJIb30BAHUSI ~ BHUJICOHAONIONECHUS 32  MPOLIECCOM
BBIMIOTHEHUS TMPAKTUYECKUX paldoT oOydaromuMucs H3MEHSIET TMOAXOIbl K
OIICHUBAHHIO padOT.

ONEKTPOHHBIM OTYET O MPOJIEIAHHOW MPAKTUUECKOW paboTe MOKeT
COINPOBOKIATHCS MPUKperUieHHON (oTorpadueit, KoTopasi MO3BOJISIET OLIEHUBATH
MPAaBUWIBHOCTh COOPAHHOM OJKCIEPUMEHTAILHOW YCTAHOBKH, 0o0Jiee TMOIHO
Ompe/eNisiTh ~ MOJHOTY W MPAaBUJIBHOCTh  MNPOJIEIAHHOTO  UCCIIEIOBAHMUS,
AQHAIIM3UPOBATh JOCTOBEPHOCTh MPE/ICTABICHHBIX JKCIEPUMEHTAIBHBIX JaHHBIX.
[Ipu O7HOBpEMEHHOM BBIMOJHEHUHU PA3HBIMU TPYIIAMU OOYUYAIOIIUXCS PA3HBIX
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HCCIENOBATENbCKUX paldoT 1eJaeco00pa3HO MCMONb30BaTh BUAEO3AMUCH BCErO
xoma pabor. B sToM ciiydae OIEHHUBATHCSA MOTYT HE TOJBKO MPEIMETHBIE
pe3ynbTaThl, CBA3aHHbIE C TPOBEICHHEM KOHKPETHOTO OJKCIEPUMEHTa, HO W
KOMMYHUKATUBHBIE M  PEryJSTUBHBIE JEUCTBUS: IUIAHUPOBAHHE padOTHI,
OTCJICKUBAHUE XOJla pPabOThI, KOppeKius IuiaHa padoThl, KOMMYHHUKAIUS B
COBMECTHOM JICITEILHOCTH, HATHYHE (WM OTCYTCTBHE) KOH(IMKTOB U CITOCOOBI
UX pelIeHUSI.

Wcnons3oBanue nuu@poBbIix 1a00OpaTOPUil CYIIECTBEHHO PACHIUPSET CIIEKTP
BO3MOJKHBIX OIBITOB W MCCIEAOBAaHUN, OCOOEHHO 73TO KACAETCsd U3Y4YEHUs
OMOJIOTUU U XUMUH.

Pacuipenue cnexkrpa BO3MOKHOCTEM MOKHO MNPOUJUTIOCTPUPOBATHL HA
NpUMepe M3Y4YEHHUs DICKTPOMArHUTHOM uHAyKUuUU B Kypce usuku. [lpu
HCIIOB30BAHUU CTPEIOYHOTO aMIIEPMETPA TPAJULIMOHHO HAOIIOMAIOT UL (PaKT
BO3HUKHOBEHUSI HHIYKIIMOHHOTO TOKa B TMPOBOJHUKE U M3MEHEHUE €ro
HaIpaBIICHUS MPU U3MEHEHUH CKOPOCTH BHECEHUs MAarHUTA WJIU €r0 MOJISIPHOCTH.
Hcnons3oBanue nudpoBOro AaTYMKa MO3BOISET MONyYuTh ocumwuiorpammy I/1C
MHIYKIUHM, BO3HUKAIOIIEH B KaTylIKe, NPU MPOJIETE 4Yepe3 Hee MarHuta. ITo
MO3BOJISIET CPABHUBATh 3HauYeHWs MakcuMmanbHbix JJIC mpu mnponere uepes
KATYIIKy MAarHUTa ¢ pPa3HbIMH CKOPOCTSAMHU M C Pa3HOM MOJSPHOCTHIO,
aHaIIM3UPOBATh BU/T OJTy4eHHOM 3aBUCHUMOCTH, KOHCTPYUPOBATh
HKCIIEPUMEHTAIBHBIE 33aUU 110 U3YUYEHUIO JIEKTPOMArHUTHOW UHYKIHUU.

[Hudposas madopaTtopus MO3BOISET OPraHU30BaTh MPOEKTHYIO U y4eOHO-
HCCIENOBATENbCKYIO JICATENIbHOCTh HNIKOABHUKOB KaK B PaMKaX YpPOKOB, TaK U BO
BHEYPOUHOU AesiTenbHOCTU. Hanmuuue paznooOpa3HbiX HUGPOBBIX AATYMKOB JAET
BO3MOKHOCTh TMPOBOAUTH CaMble Pa3HOOOpa3HbIe HCCIIEIOBAHMS, ONUPAsACh HA
uHTepechl oOyuaromuxcs. B kauecTBe mpuMepa MOKHO MPUBECTU UCCIEHOBAHUS
HKOJIOTMUECKON HAIMpPaBICHHOCTU MO BBISIBICHUIO (DAKTOPOB 3arpsi3HEHUS
OKPY’KAIOIEH CpeJibl, U3yUYEHHUIO DKOJIOTMYECKOTO COCTOSIHUS MOMENIEHUN HIKOJIbI,
IIOYBBI, BO3JyXa B HACEJIEHHOM IyHKTe M T.A. MccnenoBarensckue paboThl €
HCTOJIb30BaHUEM U(PPOBBIX JATUYUKOB IEJIeCc000pa3Ho nmpeiaraTe ydammmces 10-
11 xmaccoB B pamkax o00S3aT€IbHOM /IS HUX TMPOEKTHOW JESTEIbHOCTH.
BrinonneHue Takux MPOEKTOB SIBISETCS OCHOBAHMEM JIsi OLEHKH HE TOJBKO
ypOBHSI C(POPMHUPOBAHHOCTH MPEAMETHBIX PE3yJIbTATOB, HO HUTOTOBOM OIIEHKU
JOCTUKEHUSI METANpeAMETHBIX Pe3ylbTaTOB OOy4YeHHUsI: KOMMYHUKATHBHBIX
(KOTOpBIE OLICHUBAIOTCS KAaK B Mpollecce MPOBeIeHUsI paboThl, TaK U B MpoOIEcce
3aIIUTHI IPOEKTA WA UCCIEIOBAHUS) U PETYIATUBHBIX (KOTOPBIE OLICHUBAIOTCS B
MPOLIECCE BHIMTOIHEHUS MTPOEKTA).

OcHamenne a1 u3ydeHuss GU3NKU TPEACTABICHO B BHUE 000pPYAOBaHUSA
JUISL JEMOHCTPAIMOHHBIX OMBITOB M O0OPYIOBAHUS sl 1a0OPATOPHBIX paboOT U
YUEHHYECKUX OIbITOB, BKJIIOYAs OONIyI0 [Jisi €CTeCTBEHHOHAYYHOTO IIHMKJa
nudpoByo nadopatopuio, a Takxke HUPPOBYIO nadopaTopuio mo (usuke (Kak
JTOTOTHUTENIbHBIN dJIEMEHT ISl YTIIyOJIeHHOTO U3yueHust QU3UKH).

JleMOHCTpalMoHHOE obopyaoBaHue obecrnieunBaeT  BO3MOKHOCTh
HaOmro/ieHnst OONBIIMHCTBA H3yYaeMbIX SBJICHHUH, TPOILIECCOB W 3aKOHOB. OTO
BO3MOKHO MpPHU ONTUMAJIBHOM COYETAHWU AHAIOTOBBIX M HU(PPOBBIX CPEICTB
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HaOJIOIeHNS], aHal3a u3MepuTenbHOu nHdopmaruu. Tak, Hapumep, s Kypca
(U3MKKM OCHOBHOM IWIKOJBI €CTh BO3MOXKHOCTh JE€MOHCTPAllUU KIACCUYECKHUX
JEMOHCTPAIMOHHBIX JKCIIEPUMEHTOB: majeHue Ten B TpyOke HreroToHa,
JIEMOHCTpalus AeucTBus atMochepHoro naeneHus:, 3akoHa [lackansi, u3MeHeHUs
o0beMa TeN MpHu HarpeBaHuU (OXJIAKIACHUU), TIPUTSKEHUS MoJeKyn u T.4. Habop
0 AJIEKTPOCTATUKE JTAET BO3MOXKHOCTh JIEMOHCTPAIIMH JIEKTPU3AIMH TEN, 3aKOHA
COXpaHEHUs 3aps/ia, TUHUN HANPSHKEHHOCTH DJIEKTPUIECKOTO TIOJIS U T.J1. ¥ MOYKET
UCIOJIb30BATHCS KaK 8 KJlacce MPU U3YYEHUU IIEKTPOMATHUTHBIX SIBJICHHUH, TaK U
B 10 Kacce npu U3yuyeHUH EKTPOCTATUKHU.

[Ipu mnpoBeneHUM MAEMOHCTPAIIMOHHBIX OMBITOB JOJDKHBI COONIOAATHCS
TpeOOBaHUST K WX HANNIOHOCTA (sICHas W TIOHATHAs TMMOCTAaHOBKA OMBITA),
BUJIUMOCTH JUJIsl BCEX YydYamuxcs kiacca (IpU HAIMYUM MENKUX JeTaneu
UCIIONB3YETCSI MX YBEIMUYEHHOE W300pakeHHe Mpu MOMOIIU BeO-KaMmephl),
YMOIIMOHAILHOCTH ¥, TI0 BO3MOKHOCTH, 3aHMMATEIBHOCTU (JEMOHCTPAIIMOHHBIH
OTIBIT JOJKEH BBI3BIBATH MHTEPEC yUAIUXCS, CO3/1aBaTh MOTHUBAIMIO K U3YUYEHUIO
npeaMeTa) u yOoeauTenbHOCTH (TTOKas3piBaTh TOT A(MGHEKT, HAa JAEMOHCTPAIUIO
KOTOpPOTO OH OBLJT HAMpaBJIEH).

Omnako peanu3amus [OEATEILHOCTHOIO TMOAX0Ja B OOy4YeHHH (PU3HUKE
MEPEHOCUT aKIEHT C JAEMOHCTPAIMOHHOTO DJKCIEPUMEHTa HAa YYCHUYECKUH.
Hanpumep, mo MexaHuke HCCIEIOBAaHUE KHHEMATHUUECKUX 3aKOHOMEPHOCTEM,
3aKOHOB JUHAMHKH, KOJIEOATENbHbIX [IBUKEHUN TMEPEHECEHO B YUYCHHUYECKUM
IKCIIEPUMEHT C COOTBETCTBYIOIIUM HaOOpoM oOopynoBanus. [lpu wusydeHuu
IEKTPOJUHAMUKHN JabopaTopHOEe O0OpYJOBaHUE TMO3BOJIIET WCCIIEIOBATH HE
TOJIbKO 3aKOHBI TOCTOSHHOTO TOK4, HO C WCIOJIb30BAaHUEM KOMITBIOTEPHOTO
ociuiorpada Mmo3BoisieT MPOHAOIIIaTh M UCCIEAOBATh JJIEKTPUUECKUE 1IETH
MEPEMEHHOT0 TOKa, OJOK JUOJAOB TIO3BOJISET WCCIEAOBaTh BOJbTAMIEPHBIC
XapaKTepucTuku auonaa. [lpu w3ydeHum onTHKM IabopaTopHOe OO0OpYyAOBaHUE
MO3BOJISIET M3YYMUTh 3aKOHBI N€OMETPUYECKOM ONTUKU (MPEIOMIIEHUE CBETa B
MOYIUJIUH/PE U TIOJyUYeHHEe N300paKeHus B JIMH3aX) U MPOHA0II0IaTh OCHOBHBIC
SIBIICHUS. BOJIHOBOW oONTHKU (MHTEpdEepeHIuss W Moaspu3aius), HCCIEA0BaThH
nudpakiuio ceera (AudpaKkiuOHHAS PENIeTKA).

B cooTBeTrcTBUM C TpPEIMETHBIMU pe3yibTaTaMu oOydeHus Qusnke
obopynoBaHue sl YYEHUYECKUX OMBITOB 00ECIIEYNBAET MPOBEICHUE CIICTYIOITUX
TUIMOB padOT, CrPYNIUPOBAHHBIX MO BUIAM JEATEIIBHOCTH, HE3aBUCHUMO OT HX
TEMATUYECKON MPUHATICKHOCTH:

1. IlpoBeneHue mOpsSIMBIX HU3MEPEHUN (UBNUYECKUX BEIUYUH (HU3MEpEHUE
Macchl, O0OBEMa JKHIKOCTH, TEMIEepaTypbl JKUIKOCTH, CHJIbI, CHJBI TOKa,
HAMPsHKEHUS) C UCTIOJIb30BAHUEM aHATIOTOBBIX U IU(POBBIX MMPUOOPOB.

2. IlpoBepka 3aaHHBIX MPEANON0KEHUN (MpsiMble U3MepeHusi (PU3NYECKUX
BETMYMH W CPAaBHEHUE 3a/IaHHBIX COOTHOIIGHWHW MeXay HumH). Hampumep:
MpPOBEpKAa YCJIOBHH IUIaBaHWS TeJ, YCJIOBHM paBHOBECHsI pbiuara W OJIOKOB,
3aKOHOMEPHOCTEH  TOC/IEeIOBAaTEIbHOTO W MApajUIeIbHOTO  COEIUHEHUS
MTPOBOJTHUKOB H T. JI.

3. PacdeT mo mony4eHHBIM pe3ysibTaTaM MPsAMbIX H3MEPEHUH 3aBUCUMOTO OT
HUX TlapaMeTpa (B OCHOBHOM IIKOJE€) U KocBeHHBbIE n3mepenust (B 10-11 kmaccax).
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Hanpumep: yckopeHue Teina Mpu PABHOYCKOPEHHOM JBUIKEHHUHM, YCKOPEHHE
CBOOOIHOIO MAa/IeHUs], KECTKOCTh MPYKUHBI, KOADPUIIMEHT TPEeHUsI CKOJIbKEHHUS,
MeXaHuuyeckas paboTa U MOIIHOCTD U T. 1.

4. HaGmoieHue sIBICHUN U TIOCTAHOBKA OMBITOB (HA KAUECTBEHHOM YPOBHE)
no oOHapyxeHHUIO (AKTOPOB, BIMSIONIUX HA MPOTEKAHUE [JAHHBIX SBIICHUMU.
Hanpumep: npsimonuHeiiHOE pacpOCTPaHEHHUE CBETA, IUCIIEPCHS CBETA; U3YUCHUE
CBOMCTB U300pakeHus B INIOCKOM 3€pKaJie U T. II.

5. UccnenoBanue 3aBUCUMOCTU OJTHOW (PU3UYECKON BEITUYUHBI OT JPYTOU C
MpeACTaBICHUEM PE3yJIbTAaTOB B BUJIE Tpaduka M pacuera UCKOMOTO MapameTpa.
Hanpumep: 3aBUCUMOCTH IMyTH PABHOMEPHO [BIDKYIIETOCS Telna OT BPEMEHHU
JABIKEHUS] TEJA; CUJIIBI TPEHHUS CKOJIbKEHHS OT CHJIbl HOPMAJbHOTO JaBIICHMS,
KauecTBa OOpabOTKM MOBEPXHOCTEM TEN W HE3aBUCUMOCTH CHUJIbl TPEHUS OT
IJIOIIA/IA CONPUKOCHOBEHUS TEJ; CHJIbI YOPYTrOCTH OT YJJIUHEHHS MPYKUHbL;
BBITAJIKUBAIONIEH CHIIBI OT O00BbEMA MOTPYKEHHOW YacTU Telda M OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tella, OT IIIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJO U T. 1.

JlaboparopHoe 000pyI0BaHHE obecrieunBaeT CaMOCTOSITEIIbHBIN
YUEHHUYECKUM OJKCIEPUMEHT, KOTOPBIM MOKET HMETh pa3audHblie (OPMBI:
(poHTATBHBIN JKCIIEpUMEHT ((GpOHTANbHBIE OMNBITHI W JIabopaTOpHbIE pPadOTHI),
paboThl  TpPaKTHUKyMa, Yy4eOHO-HMCCIIEeIOBATENIbCKUE PabOTBI M MPOEKTHI
IKCIIEPUMEHTAILHOTO Xapaktepa. [Ipu »TOM HOpPMATUBHO-0053aTENBHBIM BHE
3aBUCUMOCTA OT YPOBHS H3ydeHUs (Pu3uku (0a30BbId WX YIIyOJICHHBINH) H
00pa3oBaTeNbHONM MpOrpaMMbl (OCHOBHAS WJIM CPEAHsAA IIKOJNA) SIBIsSETCA
(dpoHTaNBHBIN dKciepuMeHT. IMeHHO nocpeicTBOM (PPOHTATIBLHOTO IKCIIEPUMEHTA
JIOCTUTAIOTCSL TIPEAMETHbIE PEe3YyJIbTaThl DKCIEPUMEHTAIbHOTO Xapakrepa, a
yUalUMUCS OCBAaMBAIOTCA CHOCOOBI JEUCTBUIM, COOTBETCTBYIOIIUE YKAa3aHHBIM
BBIIIIE TIATH TUIAM padoT. JIabopaTopHBIi MPaKTUKYM IlieJiecoo0pa3eH TOJIBKO MpU
yriy0JIeHHOM YPOBHE U3yUEeHHS MTPEAMETA.

OnTuManeHbIM A7 JOCTUKEHHS LEJNeH NPOBEACHUS (PPOHTAIBLHOTO
HSKCIEPUMEHTA SIBISETCA Mpe/CTaBleHue aabopaTopHOro 000pyAOBaHUSA U
MaTepuagoB B BHJAE TEMATUUECKUX KOMIUIEKTOB MO MEXAHUKE, MOJICKYJSIPHOU
(dbusuke, dMEKTpUUECTBY U onTuke. Mcnonap30BaHHe TEMAaTHUUYECKUX KOMIUIEKTOB
CIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAXKHEHUIIEr0 YMEHHS, KaK TMOa00p
ydaluMucs O0O0OpyAOBaHUS B COOTBETCTBHU C II€IbI0O HCCIEIOBAHUS U3
M30bITOYHON HOMEHKJIATYPbl MPEAJIOAKEHHOTO KOMIUIEKTA; MO3BOJISIET MPOBOIUTH
IKCIIEPUMEHTAIbHYI0 PaboTy Ha JI000M JTane ypoKa; YMEHbIIAET TPYJOBBIE
3aTparbl yUMTENsT OpPU TOATNOTOBKE K YypoKaM, TMOCKOJIbKY He Tpeldyercs
MEePEKOMIIOHOBKA 000PYIOBAHUS B COOTBETCTBUH € 3aja4aMi KOHKPETHOTO ypoOKa.

[Ipu nnaHupoBaHUM MPAKTHYECKUX PAOOT BAXKHO HUMETh B BHAY, 4YTO
MPEAMETHBIE PE3yJIbTaThl IKCIEPUMEHTATBLHOTO XapaKTepa MOTYT ObITh OCBOEHBI
TOJBKO MPU ONTUMAIBHOM COUYETAHUU KPATKOBPEMEHHBIX (DPOHTAIBHBIX OMBITOB U
OJHOYACOBBIX JTA0OPATOPHBIX PAOOT.

Baxnoe 3HaueHwme wumeeT TOT (akT, YTO B COCTaB (HPOHTAIBLHOTO
000pyIoBaHUs HApPSAy C aHAJTOTOBBIMU BXOJSAT U LIHU(PPOBBIE CPEACTBA H3MEPCHHUS.
K HMM OTHOCSTCSI ANEKTPOHHBIA CEKYHAOMED C JATUYUKAMU, DJIEKTPOHHBIE BECHI U
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natyuku  1udpoBoit  maboparopun. Takum  oOpasom, M0OpU  MOPOBEIACHUH
(pOHTATBLHOTO HJKCIIEPUMEHTA B OCHOBHOW IIIKOJIE YYEHUKH 3HAKOMSTCA C
HNEKTPOHHBIMU CIIOCOOAMU U3MEPEHUN U BHIYUCIIEHUN.

brok obopynoBanus ansg ydeHUUeCKuX padoT no ¢usuke cHopMUpoBaH Ha
0a3ze mnepeuHst 00OpyIOBaHUS 751 MPOBEACHUS OCHOBHOTO TOCYAAPCTBEHHOIO
sk3ameHa o ¢puszuke. Mcrnonap3oBanue npuOOpoB u 000PYAOBAHUS C €AUHBIMU JJIsI
BCeX  OOydYalmmIMXCsi  XapaKTEPUCTUKAMU  TO3BOJISIET  CTAaHAAPTU3UPOBATH
MpOLEAYPbl  BBIOJHEHUS HKCIEPUMEHTAJIBHBIX 3aJaHUi Ha JK3aMEHE U
00eceunTh HAJIEKHYIO OLICHKY Pe3yJIbTATOB Ha OCHOBAHUM IKCIIEPTHON MIPOBEPKU
oTBeTOB oOyuarouuxcs. [Ipu sToM ocHOBaHMeM sl BBIBOJA O MPaBUIBHOCTH
MPOBEAEHUS JAHHOTO OMBITA SABISIIOTCS PE3YJbTAThl, MOJYYEHHBIE YYAUTUMHUCS
MOCPEICTBOM MPSMBIX U3MEPEHUM 3aJaHHBIX (PU3UYECKUX BEJIUUUH.

HaGop 11 npoBefeHuss OCHOBHOTO —TOCYJApCTBEHHOTO — HJK3aMeHa
obecnieunBaer  pa3pabOTKy  HECKONbKMX  OJHOTUIIHBIX  3aJaHUi  1pH
HCIIONB30BAaHUU OJMHAKOBOTO OOOPYIOBaHUSI C PAa3HBIMH XapaKTEPUCTHKAMM.
DTOT MOAXOJ LeIeco00pa3HO HCIMOIb30BaTh U MPHU NPOBEACHUU (HPOHTATBHBIX
ONBITOB U JabdopartopHbix pador. Hampumep, nmpu mnpoBeAeHUH HCCIAEAOBAHUSA
3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS MOMKHO BBIICIUTH B KJIACCE TPYIIIHI,
KOTOpble OyAyT NPOBOAUTH MAHHOE MCCIIEI0BAHUE, HCIOIB3YS PE3UCTOPHI C
pa3HbIM CONPOTUBIIEHHEM, U jamMnodky. [lo pesyabTaram MOKHO CpPaBHUTH
MOJIYYEHHbIE 3aBUCUMOCTH, OOCYIWUTh TPaHMIIbl BBINOJHEHUs 3akoHa Oma mis
y4acTKa LemH, ONPEAETUTh CONPOTUBIICHUSI PE3UCTOPOB.

Crnenyer OTMETHTh, YTO TMPU NPOBEAECHUU (DPOHTATBHBIX OMNBITOB H
nabopaTopHbIX pabOT B OCHOBHOM IIKOJIe TpedyeTcsi 3amuch PEe3yabTaTOB BCEX
OpPSIMBIX ~ U3MEPEHHM ¢ yd4eToM aOCOMIOTHOM TMOTPEIIHOCTU. 37eCh MNpHU
HCIIONB30BAHUU TPAJUIIMOHHOTO O0OpYyIOBaHHSI (MEH3YPOK, JIWHAMOMETPOB,
TEPMOMETPOB) U CTPENOYHBIX AaMIIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEIIHOCTh 11eeCO00pa3HO CBA3BIBATH C LIEHOW JeieHus npudopa, a mpu
nepexoje K UUPPOBBIM HMHCTpyMEHTaM (1udpoBbie BEChl U JATYUKH) YUYUTH
paboTaTh C OMUCAHUSIMU JTUX NPUOOPOB, BBIAEHAA AaHHBIE 00 aOCOTIOTHOM
MOTPEIIHOCTHU, 00 MpeIaraTh 3Ha4eHUe MOTPEITHOCTH B TEKCTE 3aJaHUM.

[Ipu mnpoBemeHHH WCCIEAOBAHUS 3aBUCUMOCTEH OJHOW (HU3UMUECKOU
BEJIMYUHBI OT JIPYrOM ydaiiuecs HOJIKHBI OCBOUTH IMOCTPOCHHE TpaduKoB ¢
yKa3aHueM a0COJIIOTHBIX MOTPEIIHOCTEN, a MpH MPOBEAECHUN PAabOT HA MPOBEPKY
MPEANOJIOKEHUN — yMETh CPaBHUBATh 3HAYEHUS [BYX MPSAMBIX H3MEPEHHH C
y4eToM aOCONIOTHOM MOTPEHIHOCTH (HAmpuMep, MyTeM CpPaBHEHHUSI MHTEPBAJIOB
MOJTYYCHHBIX 3HAUYEHUM HAa YUCIOBOM ocu). [lpoBenenue wu3MepeHuil W
uccrnenoBanuii B kKypce ¢uzuku 10-11 KmaccoB JOMOTHAIOTCS HMCIOIL30BAHHEM
OTHOCHUTENBHBIX MMOTPEIIHOCTEeH, ydalluecss AOJKHBI HAy4YUThCS PACCUUTHIBATDH
OTHOCHUTENbHBIE TMOTPEIIHOCTA B MPOCTEUIIIMX CIIy4asiX MPSIMBIX U3MEPEHHN U
CpPaBHUBATh TOYHOCTh PA3TUYHBIX U3MEPEHUM.

OOpaiiaem BHUMaHHUE, YTO OILICHHBAaHUE JA0OPATOPHBIX PadOT HOJKHO
0a3upoBaThCS, KAK U B KPUTEPHUSAX OLIEHUBAHUSA JKCIEPUMEHTAIBHBIX 3aJaHUM
KM OI'D, nwe na mnpaBuibHOCTH odopmieHuss oT4eTta o padore, a Ha
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MPaBUWJILHOCTH JEUCTBUM MO cOOPY YCTAHOBKH, MPOBEACHHUIO OIBITOB, CHSITHUIO
MOKa3aHu MpudOpOB.

OcHamenne s u3ydeHuss OHOJIOTMM  MPEACTABICHO KOMILIEKTaMU
JIEMOHCTPAIIMOHHBIX BJIAXKHBIX MpenapaToB, repdapueB U KOJJIEKIUN MO pa3HbIM
TeMaM Kypca Ouonoruu, a Takxke u(poBoil mabopatopueil s TPOBEACHUSA
npaktuueckux padbot. Kpome Toro, npu uzydeHuu OUOIOTUNA MOXKET UCTIOJIb30BATh
uudposas jadopaTtopus IO OUOTOTHH (KaK JIOMOJHUTEIBHBIA JJIEMEHT JiA
yTJIyOJI€HHOTO U3y4EeHHUS Kypca).

B yuebHom mpoiecce ywammecs [OKHBI TMOJYYUTh BO3MOKHOCTD
YyBCTBEHHOTO BOCHPUSTUSA U3YyUaEeMbIX SIBICHUM U 00beKTOB. OHAKO H3yUdaeMble
SIBJIEHUS U OOBEKTHI HE BCErja MOTYT OBITh HEMOCPEACTBEHHO BOCIPOU3BEICHBI
WM TIOKa3aHbl B yueOHOM mMoMelieHHuu. B 3ToMm ciiydae ydeOHOe 000pyaoBaHUE
JA€T BO3MOKHOCTh HX BOCIPOU3BECTU OIMOCPENOBAHO, YEpe3 KOJUICKIHUIO,
repOapHbIi JTUCT, MUKpPOIIpEnapar, MoJielib, BUAeOPparMeHT U T.1.

Brnaxkuble mnpenapatbl MPEACTAaBISIIOT COOOM HATypajbHble OOBEKTHI,
CMOHTUPOBAHHbIE HA CTEKJISSHHOW IIJJaCTUHKE M OIYIIEHHbIE B CTEKJISHHBIN
HUJTUHIP ¢ KOHCEPBUPYIONIECH KUIKOCTHIO, TUOO MPEICTABICHHBIE B IIACTHUKE.
3aech MpeIararoTcs TOTaJIbHbIE IPENaparhl, MO3BOJAIONIME HU3ydyaTh BHEIIIHEE
CTPOEHHE OpraHm3Ma uiu ero 4actu, (Hampumep: «KopeHb 6000BOTO pacTeHus
KiIyoeHbkaMuy», «l'aoKka»); aHaTOMUYECKUE TMpenaparbl, NpeaHa3HAaueHHbIE AJIs
W3Y4YEHUs] BHYTPEHHErO CTPOCHUSI OpraHuM3Ma WM €ro OpraHoB (Hampumep:
«BHyTpeHHee CcTpoeHHE JATYIIKW», «BHyTpeHHee CTpoeHue  MTHIBI»);
OMOJIOTHYECKHE TIpenaparthbl, AAlOlIUMe IPEACTABICHHE O CTaAusIX pPa3BUTHUS
opranuszma (Hampumep: «Pa3BuTHE KOCTHUCTOU pBIOBDY, «Pa3BUTHE KypHUIIBD»).
Bnaxkubie mpemapatbl HCHOJB3YIOTCA KaK pa3laTOYHbIA MaTepuan B Mpolecce
JEMOHCTpAIMU TIPU U3YUYEHUH HOBOTO MaTepuaaa WM B MPOILECCE BHIMOIHEHUS
MPaKTUYECKUX 3a/IaHuH, pa3pabOTaHHBIX HA UX OCHOBE.

['epbapuu — coOpaHue MNPECCOBAHHBIX, 3aCYHIEHHBIX PACTEHUNW WA HX
yacTed MOMOraroT M3ydaTh pacTeHUe B KaOMHETe W y3HaBaTh €ro B MpHUpPOJE, a
repbapuzaius — HanboJiee MPOCTON CIOCO0 COXpaHEHUs PACTCHUN U UX YacTeH B
TEUEHUE [JIUTENbHOr0 BpeMeHU. B mnepeune mnpemiaraercs CUCTEMATHYECKUN
repbapuit (Hanpumep, «OCHOBHBIC TPYMIBI PACTEHUU») U TepOapuil mo oOiie
Ouonoruu  (KOTOpPbIA  TO3BOJSET  OPOUILIIOCTPUPOBATH  HM3MEHUYUBOCTD,
HUCKYCCTBEHHBIH OTOOp, CHCTEMAaTUYECKHE KaTeropu U BHA000pa3oBaHuUeE,
JMIUBEPTreHIMsI U KOHBEPreHIUs, TOMOJOTUYHbIE W AHAJOTHYHbIE OpraHbl,
pyIuMeHTapHble oprasbl, apomopdo3, uamoamanTanus (EHOTUN U TEHOTHII,
MOJUIUIOUINSI, OTAAJICHHAass TUOpUAM3alusa, B3aUMOJICUCTBUE PACTECHUU C
abuotndeckumu (haKropamu cpefbl, B3aUMOACHCTBUE PACTEHUN ¢ OHMOTHUYECKUM
dbaxtopamu cpenbl). [epbapHblii MaTepuan HMCHONB3YIOT KaK pa3laTOYHBIM
MaTepual A JIeMOHCTpAlMM U3Y4aeMbIX OOBEKTOB, JUIsl  BBIIOJIHEHHUS
MPAKTUYECKUX 3aJlaHUl MPHU 3aKPETUICHUN MaTepualia Wik JUArHOCTUKU YUEeOHBIX
pe3yIbTaTOB.

Taxke npencTaBiaeHbl KOJUICKIUU — HAOOPHI MPEIMETOB WM BEIIECTB,
MOJIOOpaHHBIX TI0 OMNpEACICHHBIM TMpu3HakaM. OOBEKTaMH HX MOTYT OBITh
pacnpaBlIeHHbIE M 3aCyLIEHHBIE HACEKOMbIE, pakooOpa3Hble, PAKOBUHBI
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MOJITIOCKOB, OTIEIbHBIC YACTH CKEJIETOB JKMBOTHBIX. B KOIJIEKIIHSX COYETAIOT
HaTypajabHble OOBEKTHI C WX M300paKEHWEM B BUJEC PUCYHKOB WM MYJISDKEH —
umutanuii. [Ipennoxennsie B nepeuHe MOPGHOIOTHYECKHE KOJUIEKIMU JAI0T
MpEACTaBICHUE O BHEIIHEM CTPOCHHH OPraHOB WJIM HX YacTei, MO3BOJSIOT
MPOBOJIUTH CPABHEHUS] OOBEKTOB, BBISICHATh UX OOIIME YEPThl U YEPThl pa3Inyuus
(manmpumep: «IIpeacrtaBuTenu OTpsSA0B HACEKOMBIX» H JIp.); 00HIeOMOTOTHYECKUE
KOJUICKITUU TIO3BOJISIIOT  BBUICHATH B3aUMOCBS3M B OPraHUYECKOM MHUPE,
paccMaTrpuBaTh PAa3BUTHE OPraHU3MOB, MPOCIEKUBATH OOMIEOMOIOTHYECKHE
3aKoHOMEpHOCTH  (Hampumep: «lIpumepsl 3alMUTHBIX NOPUCTOCOOIECHUNU Y
HacekoMbIX»). Komnekumu, xak u repdapuu, HMCHOJIB3YIOT KaK pPa3gaTOYHBIN
MaTepuay g JIEMOHCTpAllMM W3Y4aeMbIX OOBEKTOB, ISl  BBITIOJHECHUS
MPAKTUYECKUX 3aJaHUHN MPU 3aKPETUICHUN MaTepHuala WA JUATHOCTUKH y4eOHBIX
pe3yJIbTaTOB.

O3HakoMJIeHHE Yy4YalllUXCd C MHUKPOCKOMHUYECKUM CTPOCHHEM KHBBIX
OpraHU3MOB — OJHA W3 TJABHEUINIUX 3a7a4 HAyKW, MO3BOJSIONIUX TMOJABECTH
NIKOJIbHUKOB K TMOHMMAHHUIO €IMHCTBA OpraHudeckoro mupa. Jlns mpoBeneHus
nabopaTopHbIX padoT B 1U(POBYIO 1abOpaTOpUI0 BKIIOYEH MHKPOCKOI, a B
KOMIUJIEKTE MOCYAbl 1 000pyA0BaHUs 00IIEro Ha3HAYEHHUST UMEIOTCS HEOOXOIUMOe
OCHAIIIEHHE IS TIPOBEICHUs 1a00paTOPHBIX PadoT.

[udpoBass  maboparopuss  BKJIOYAET HAO0Op  JJIi  HW3TOTOBJICHUSA
MUKpornpenaparoB. CBexue Mnpenaparbl HU3rOTaBIUBAIOT [Jii HEMEIJIEHHOTO
paccmoTperus. K HUM OTHOCATCS KUAKOCTHBIE (0OBEKTBI OOBIYHO TTOMEIIAIOTCS B
BOJLYy, 4 MPenapaTbl COXPAHSIOTCS B TEUCHUE HECKOIBKUX JHEH ), CyXue (Harmpumep,
YaCTHI[y NTUYBEr0 Tepa, IMPOCTO TOJOXKHUTh HAa TPEJAMETHOE CTEKIO H
MUKPOCKOITUPOBATh), JKUBBIC Mpenaparsl (Ma3Kd — Karuld JKUJIKOCTH, HAIpUMeEp
KpDOBHM) W  BUTANbHBIC Mpenaparbl (KOTOPbIE HCMONB3YIOTCS MJIS HM3yYCHUS
MAaJIOKJICTOYHBIX ~ OOBEKTOB  (MIPOCTEUINNX, KOJOHHUM  BOJOpOCHEH), s
HaOmoAeHus: ABKeHus (Tydenbku, ameOnl). [IpuroroBieHune MuKporpenapara
BbIPA0ATHIBACT y yYaIIEroCs HABBIKA CAMOCTOSTEIbHONW pabOThl, aKTUBU3UPYET UX
MO3HABATENbHYIO JIEATEILHOCTh M 3HAKOMHUT C TEXHUKOW M METOJUKOW HAYYHOTO
uccrnenoBanus. B uudpoByro madopaTopuio BKJIOYEH TakkKe U HaAOOp
MUKPOTPENapaToB, KOTOPBIA COAECPKUT MOCTOSHHBIE MPEMapaThl, JOJITOE BpeMs
COXPaHSIONINECS B MPUTOTHOM JIJISI MUKPOCKOITUPOBAHUS BUJIE.

Crnenyer OTMETUTD, YTO HAPSY C UCMOJIb30BAHUEM MEPEUUCICHHOTO BBIIIIE
yueOHOro O00OpYyIOBaHUS Ba)XXHYIO pPOJIb B HU3YyYCHHUH OUOJIOTUM UIPAIOT
MPUPOJIHbIE OOBEKThl, TaK KaK B OOJBUIMHCTBE CIy4aeB TOJIBKO OHH MOTYT
obOecrieynTh HAWOOJNBIIYID KOHKPETHOCTh W TOJHOTY 3HAHUN ydaluxcs,
MOMOTaT (HOPMUPOBAHHIO Y HUX MPABUIILHBIX OMogornyeckux 3Hanuid. K takum
KUBBIM OOBEKTaM OTHOCST PACTEHHUS, KUBOTHBIE YXUBOTO YIOJIKa, aKBapuyma,
Teppapuyma. DPQPEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTAMHU
SIBJISIFOTCS DKCKYPCHUU B OMOJIOTUYECKHE U KPaeBEeIUeCKHe My3eH, OOTaHMYECKHUE
caZibl, 300MApKH U OKPYKAIOIIHME IIKOJIY eCTeCTBEHHbIE M HCKYCCTBEHHBIC
MIPUPOIHBIE COOOIIECTRA.

TpapuimonHeie OMOJIOTHYECKHE MYJSDKM M MOJCIH B HACTOAIIEE BpeMs
YCOEHNIHO  3aMeHsloTes  HUGPOBBIMU  00pa30BaTElIbHBIMH  PECYpPCaAMU:
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BHAcOparMeHTaMH, aHUMAIMe, BUPTyalIbHBIMU Jadoparopusmu. L[ludpossie
00pa3oBaTeNnbHbIE PECYpPChl HE MOTYT CTAaTh IMOJHOIIEHHOM 3aMEHON peaabHbIX
MIPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTh MO3HAKOMUTHLCS ¢ 00Jiee MIUPOKUM
KpyroM  OOBEKTOB,  CO3[Al0T  MOPEANOCHUIKM  JUisi ~ HUHTeHCU(DUKALUU
00pa3oBaTeNbHOrO Mpolecca W O0ECNEeUUBAIOT HE3aMEIIUTENbHYI0 OOpaTHYIO
CBSI3b,  KOMIBIOTEPHYIO  BHU3yalu3aluilo  UHQOpMAMU,  aBTOMATU3AIUIO
yrpaBieHus y4eOHOM 1esITeIbHOCTBIO U KOHTPOJIb €€ PE3yJIbTaTOB.

OcHamenue  uisi  W3y4eHMs]  XWUMHH  TPEACTABICHO B BHUJE
JIEMOHCTPAIIMOHHOTO  O000PY/I0OBaHMS, KOMIUIEKTA XHUMHUYECKHUX PEAKTUBOB C
HEOOXOAUMBIM 00OpPYIOBAaHUEM W3 OOIIEro KOMIUIEKTa MOCYABl U 000pyd0BAHUS
JUTSl YYEHUYECKUX OIBITOB U KOMIUIEKTa Koyuiekiuid. Kpome Toro, mpu uzyueHuu
XUMUU HUCMOJb3yeTCcs: 00Iias s eCTeCTBEHHOHAy4YHOTO Iukia 1udpoBas
naboparopus, a Takxke nudposas nadopaTopusi MO XUMHUM (KaK JOMOTHUTETbHbBIN
ANEMEHT 151 YTITyOJI€HHOTO U3YUCHHS XUMHH ).

JIeMOHCTpallMOHHBIA JKCIEPUMEHT SIBISECTCS BAXKHOW YaCThIO OOyuYeHHS
XUMUHU. 371€Ch BaXHO MOMHUTH, YTO MPHU €r0 MPOBEACHUU 00A3aTEILHO J10KHBI
OBITH COOJIIO/IEHBI BCE HEOOXOAUMBIE ITAITBI:

MOCTaBKa EIU HKCIIEPUMEHTA,

OmucaHue HeOOXOAUMOTO JIJI €r0 BBIMOJIHEHUs: 000PYA0BAHUS U PEAKTUBOB,

IJIAHUPOBAHUE MOPSIKA POBEICHHUS,

OMHUCAHUE UCXOHBIX BEIIECTB,

MIPOTHO3UPOBAHUE OKUIAEMBIX B PEAKIIMOHHOM CMECH W3MEHEHUH H
pe3yAbTATOB DKCIIEPUMEHTA,

OMHMCaHNE U3MEHEHU, TPOU3OIIEIIINX C BEIIECTBAMU,

(hopMyIHpOBKA BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3/IJaHHE PHUCYHKA JKCIEPUMEHTAIBHOM YCTAHOBKM U COCTaBIICHHE
YPABHEHHUS PEAKIIHUH.

B mporecce mpoBeAeHusi AEMOHCTpalldid, YydalllMecsi OCBAWBAIOT DTAIbI
MPOBEAEHUS OIbITa, NMO3TOMY Haubonee YPHEeKTUBHBIM SBISETCS HE MPOCTOE
OMUCaHUE OMbITA YYHUTEIEM, a MCHOJb30BaHHE IBpuctudeckon Oecenpl. [lpu
peanu3aiy Takoro CLUEeHAPUsl 1aKe HE OYEHB CIIOKHBIHN OMBIT 3aHUMAET JOBOJIHLHO
MHOT'O BpPEMEHHM, HO CJEJIOBAaHME €My I03BOJIIET O00eCneYuTh MOHUMAHUE
00y4alomMUMUCA TPUEMOB HAYYHOTO TMO3HAHHMS M HCMOJIb30BAHUE HX YKE B
CaMOCTOATENIbHOM JEATENIbHOCTU B MPOIECCE YYEHUYECKOro JkcrepuMenta. Ha
HA4yaJIbHOM OJTarne u3ydyeHus xumuu (B 8-9 Kimaccax) MMEHHO TaKOW MOAXOJ
MO3BOJIAET  JOCTUYL  MakKCUMalbHOM  A(PdEeKTUBHOCTH  OT  MPOBEACHUS
Ja00paTOPHBIX M MPAKTHYECKHX padoT, a Takke CHOpMHPOBATH Yy YyHANIUXCA
OTBETCTBEHHOE OTHOILICHHE K IKCIIEPUMEHTY.

[Ipu olleHMBAaHUM YUYEHMUECKUX NPAKTUUECKUX paboT 1enecoodbpasHo
YUUTHIBATH MOIXOJIbI, UCMONB3YIOIINE B HK3aMEHAIMOHHBIX MaTepuanax. Tak, B
HaCTOsAIIEe BpeMsI npe/araeTcs IKCTIEPUMEHTAITLHOE 3aJlaHHe,
IpeaycMaTpuBaioliee BbIOOpD [BYX BEIIECTB M3 IIATH NPEIJTOKEHHBIX H
MPOBEAEHUE C HUMU PEAKIIUM, OTPAKAIONIMX XUMHUECKHUE CBOMCTBA YKA3aHHOTO B
yCJIOBUH 3a/aHus BeimlecTBa. OneHUBaHUE HJIET HA OCHOBAHHH OTYETa YYEHHUKA O
MpoACIaHHOW padoTe (ypaBHEHMS pEaKlHil, BBIBOJABI O HAOMIOACHUAX) W Ha
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OCHOBAHHWH TIPSIMOTO HAOJIOJEHUS 3a JEHCTBUSAMH YYEHHMKA [0 TPOBEICHUIO
onbITOB. [Ipu ATOM BBIIENSIOTCS ATAnbl OTOOPA BEIIECTB U CMEIIMBAHUS BEIIECTB
B COOTBETCTBUH C MMYHKTAMHU HHCTPYKIIUU K padore.

BakHelmmM HampaBleHUEM KaK JIEMOHCTPAIMOHHOTO, TaK U YYCHUYECKOTO
IKCIIEPUMEHTA JOJDKHO CTaTh UCIOJIb30BaHUE IUMPOBOM TabopaTopun, KOTOpas
MO3BOJISIET OPTraHU30BAaTh XUMUYECKUN JKCIEPUMEHT HA MPUHIUIHUAIBHO HOBOM
YPOBHE, IEPEUTH OT KaY€CTBEHHOH OIIEHKU HAOJII0TaeMbIX SIBICHUH K CUCTEMHOMY
aHalM3y KOJNMWYECTBEHHBIX Xapaktepuctuk. [Ipu pabore ¢ matunkamu nudpoBoi
nabopatopun 00ecreyrnBaeTcss aBTOMATH3UPOBAHHBIN cOOp U 00padOTKa TaHHBIX,
X0/l DKCIEPUMEHTAa MOXKET OTOoOpakaTbCcsi B BUIE TpadHUKOB WIM TMOKa3aHUU
npruOOpOB, a pe3yabTaThl IKCIIEPUMEHTOB MOTYT COXPAHATHCS UTUTEIILHOE BPEMSI.
Haubonee axkTyanbHBIM JIi XUMHH SIBJISIETCS TIEPEXOJ K KOJIMYECTBEHHBIM
XapaKTepUCTUKAM, KOTOPBIM  MOKHO  MPOWJUIIOCTPUPOBATH  CIEAYIOUIUMHU
MpuUMepaMu: U3y4eHUE CTPOEHUs IUIaMeHu, ompeneneHue pH B pasHbIx cpenax,
ONpe/IeICHUE CKOPOCTH PpEaKIUU, U3YYeHUE BIUSHUS KOHIIEHTPAMU U
TeMIIepaTypbl HA CKOPOCTh PEAKITUH.

[udposas madbopaTopus MO3BOJSIET Pean30BaTh MEKIPEIMETHBIE CBS3HU C
APYTUMHU  TOpPEAMETAMU  €CTECTBEHHOHAYYHOTO  IIMKJA, TMOCKOJIbKY  JaeT
BO3MOYKHOCTh  BBITMIOJIHATh HHTETPUPOBAHHBIE Y4YEOHBICE WCCIEAOBAHUS TIO
€CTECTBEHHBIM HayKaM, NPUMEHSITh W OCBAaMBATh JJIEMEHThl CTATUCTUKU H
UH()OPMAITMOHHBIC TEXHOJIOTHH.
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MNPUMEPHBI NEPEYEHDb

[Ipunoxxenune Ne 6

K MeToau4yeckum PEKOMCHIAIHAM

OBOPYJOBAHUS, PACXO/HBIX MATEPUAJIOB, CPEJICTB OBYUEHHS 1 BOCIUTAHUS JIUISI CO3JJAHUS U
OBECIMEYEHUS ®YHKIIMOHUPOBAHUS [IEHTPOB OBPA3OBAHUSA ECTECTBEHHO-HAYYHOM U
TEXHOJIOTMYECKO HAMIPABJIEHHOCTEM «TOYKA POCTA» B OBIIIEOBPA3OBATEJIBHBIX OPTAHU3ALIUSIX,
PACIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MAJIBIX TOPOJIAX

CTAHJIAPTHBIH KOMILJIEKT

TABJIUIIA Nel

HaumenoBanmue

No
000py10BaAHHH

KpaTKue npuMepHblie TEXHHYECKHE XapaKTePUCTHKH

KoanyecTBo exHHHIL A5
o0ueodpa3oBare/bHbIX
OpraHu3anMii, He
ABJIAIOIIHXCH

MAJOKOMILIEKTHBIMH, €/1.

H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

EcrecrBen HOHAY4YHas HANlpaBJI¢HHOCTb

1. Oo0wmee obopynoBanue (puzuka, XuMusi, 0MOJI0rus)

[HudpoBoit naTUUK IIEKTPONPOBOIHOCTH
Hudposoit naruux pH

[udporoit 1aTuuK NMOTOKEHUS

[Hudporoit gaTuuk TemMnepaTypbl
[{udpoBoit naTuuk abCONIOTHOIO AaBICHUS

[{udpoas [Mudposoit ocuporpaguueckuii JaTuUK
11 naboparopus Becni anekrponnbie yueOHsie 200 r 3 e 2 e
" | yuennueckas (puzuka, | Mukpockon: uudpoBoii UM ONITUYECKHUI ¢ yBeauueHuem ot 80 X ’ '
XUMUS1, OMOJIOTHS) Habop a1 u3roToBieHuss MUKpOIpENnapaToB
Mukponpenapatst (Habop)
CoenuHuTenbHbBIE TPOBOAA, TPOrpaMMHOE 00€CIIeUeHHE, METOJUYECKUE
yKa3aHus
KOMILIEKT COMYTCTBYIOIIMX YJIEMEHTOB /111 OIBITOB 110 MEXAHUKE
KOMIUIEKT COIYTCTBYIOLIUX DJEMEHTOB ISl ONBITOB 10 MOJEKYJISAPHON
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KoanyecTBo eHHHIL AIs
o0ueodpa3oBare/bHbIX
Ne Hanuesomaue Kparkne npuMepHble TeXHHYECKHe XaPAKTePHCTHKH OREANIISATIN e
oGopyaoBaHus ABJIAIOIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

¢usuke
KOMIUIEKT  CONYTCTBYIOUIMX  DJIEMEHTOB  JUld  ONBITOB IO
DIIEKTPOJUHAMUKE

KOMIUIEKT COMYTCTBYIOIIMX DJIEMEHTOB ISl OMBITOB 110 ONITUKE
[IITaTuB 1adopaTOpHBIA XUMUUYECKUH

Habop uamek [lerpu

Habop uHCcTpyMEHTOB MpenapoBaibHbIX

Jloxka jyis COKUraHus BEIIeCTB

Crynka dapdopoas ¢ necTukom

Habop Ganox mist xpanenust TBepabix peaktuBos (30 — 50 mi)
Habop cxisanok ((1akoHOB) /U1l XpaHEHUs paCTBOPOB PEAKTUBOB
Kommiekt mnocynst u | Habop npubdopox (I1X-14, I[1X-16)

obopyioBaHus st | [Tpubop s monyyeHus ra3on

1.2. | yuenuueckux onbiToB | CiupToBKa 3 . 2 uir.
(usuka, xumus, | [oproyee a1 CHUPTOBOK
Ouosiorus). ®unerpoBasbHas Oymara (50 mit.)

Konba xonnueckas

[Tanouxa crexnsiHHas (C pE3UHOBBIM HAKOHEYHUKOM)
Yaureuka [uid BblapuBaHusl (BbIIapUTeNIbHAS YallleyKa)
MepHblii HTMIUHIP (TUIACTUKOBBIN)

Boponka creknsinHas (manas)

Crakan crexsaHHbii (100 mu)

["az00TBOIHASE TPYOKa

2. | BHOJIOIrust

HA3HAYCHUE: IEMOHCTPALIHOHHOE,
MaTtepHuall KOHTeHHepa: MIacTHK,
Kommnuekr BIIAKHBIX

repMETUYHAS KPBIIIKA: HATHYKE,

2.1. | npenapaToB 1 mrr. | .
KpEIUIEHUE DKCIIOHATA: HAIIUYKE,

JIEMOHCTPALIMOHHBII
KOHCEPBHUPYIOLIECC BEIUICCTBO: HATTUYHC,
HaK/IeHKa ¢ HAMMEHOBAHHEM: HAJIUYHE,
[lokyMeHT co3faH B 3/1eKTPOoHHOW chopme. Ne 14972/20 ot 26.12.2020. NcnonHutens: JlyctnHa T.M. B 3/IEKTPOHHBIN
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HaumenoBanmue
oﬁopynﬂnalmn

KpaTKne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH

KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
OpraHu3anMii, He
ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

He meHee 10 npenapaTtoB U3 NPUBEACHHOIO HUKE CIIUCKA:
Bnakusrii npenapar "be33yoka"
Bnaxusiit npenapat "["agroka"
Buaxueiii npenapar "BuyTpedHee cTtpoeHre OPIOXOHOroro MoJumocka”
yT
Biaxueiii npenapar "BuyTpeHHee cTtpoeHue Kpbich”
yT
Buaxueiii npenapar "BuyTpeHHee cTpoeHue IArymKa"
yIp Y
Buaxueiii npenapar "BuyTpeHHee ctpoeHue THIb"
yT
Buaxueiii npenapar "BuyrpeHuee crpoenue peiobl”
Y
Brnaxkusiii npenapar "Kapacs"
Brnaxusiit npenapat "Kopens 6060Boro pactenus ¢ kiryoenbkamu"
Brnaxusiit npenapat "Kpeserka"
Brakusriii npenapar "Hepeuna"
Brnakusriii npenapar "Pa3zButue KocTUCTOR pbiObI"
Brnaxkusiii npenapar "Pazsutue kypuiis"
Binaxueiii npenapar "Cuudomenyza”
Y-
Bnaxkusriii npenapar "Tputon"
Brnaknsrii npenapar "Yepenaxa 6onorHag"
Bnaxkusiii npenapar "Yx"
Bnaxkubiil npenapat "Amepuna”

22

Kommiekt repOapues
JIEMOHCTPALIMOHHBII

Haznauenue: neMoOHCTpallMOHHOE,

OCHOBA JIJIsl KpeIIeHus: repOapHblii JUCT,

CIUCOK YKCIIOHATOB: HATTMYUE

He MeHee 8 repOapueB W3 NPUBEICHHOrO HUXKE cnucka: Hasnadenue:
JIEMOHCTPALIMOHHOE,

OCHOBA JIJIsl KpEIJICHUS: repOapHblii JTUCT,

CIUCOK YKCIIOHATOB: HAJTUYUE

He MeHee 8 repbapueB U3 NPUBEICHHOIO HUIKE CITHUCKA:
I'epbapuit "/lepeBbst u KycTapHUKH"

['epbapuii "lukopactyuiue pacrenus"

I'epbapuit "Kopmosbie pactenus”

1 mr.

1 mr.
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KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
Ne Hanuesomaue Kparkne npuMepHble TeXHHYECKHe XaPAKTePHCTHKH OREANIISATIN e
oGopyaoBaHus ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

I'epbapuit "KynbrypHble pactenus"

['epbapuii "JlekapcTBeHHbie pacTeHus"

['epbapuii "MenonocHsle pacteHus"

['epbapuii "Mopdonorus pacrenuii"

['epbapuit "OcHoBHbIE TPYIIILI pacTeHHH"

I'epbapuit "Pacturenbublie coobuiectna”

['epbapuii "CenbCcKoX0351ICTBEHHBIE pacTeHUs"

I'epbapuit "Snosutsie pacteHus"

['epbapuii k Kypcy 0CHOB 10 00111eH OUOJIOTUH

Haznauenue: 1eMOHCTPALIMOHHOE,

OCHOBA JIJIsl KPEIUICHUS: HAJIUYHE,

HAKJICHKN ¢ HAUMEHOBAHUEM: HAJIMUUE

He MeHee 10 KoIeKIuid U3 TPUBEIEHHOT0 HUIKE CITHCKA:

Konnekiusa "I"onocemennbie pacreHus"

Konnekiusa "Oburarenu mopckoro aHa'"

Konnekiusa "IManeonronornyeckas”

Komnekuusa "llpeacraButenu  OTpsiAOB  HACEKOMBIX"  KOJIMYECTBO
HACEKOMBIX: HE MeHee 4

Komnnexuus "[Ipumeps! 3aMTHBIX TPUCIIOCOOIEHUN Y HACEKOMBIX"
Komnexiua  "llpucnocoOutenbHble  U3MEHEHMS B KOHEYHOCTSIX 1 mrr. 1 .
HACEKOMBIX"

Konnekius "Pa3Burie HACEKOMBIX ¢ HEMOJIHBIM MpEBpalieHueM"
Konnekiusa "Pa3Burie HaCEKOMBIX C MOJHBIM NpeBpamieHueM"
Konnekius "Pa3Burue nieHunb"
Konnekius "Pa3Burue 6ad00uku"
Konnekius "PakoBUHBI MOJUTIOCKOB
Konnekius "CemelictBa 6adbouek"
Konnekius "CemeiicTBa )xykoB"
Konnekuus "Cemena u nmoasr"
Konnekius "®opma COXpaHHOCTH UCKOIAEMbIX PACTEHHI U KUBOTHbBIX"

KoMmnexkr koJuiekimi
JIEMOHCTPALIMOHHBII
(mo  pa3HbIM  Temam
Kypca OMoJIorum)

23,

n
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HaumenoBanmue

KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
OpraHu3anMii, He

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX

Ne Kpa’mne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH 0]]1"2““'33].[1[11, ABJHIONINXCH
oﬁopyuﬂnalmn ABJIANOIINXCH
MAJTOKOMIIEKTHLIMH, €.
MAJOKOMILNIEKTHBIMH, €/1.
H3M.
H3M.
Habop mnaneonrtomornyeckux Haxonok "[Ipoucxosknenue uenoBeka"
KOJIMYECTBO Mojiejiel: He MeHee 14
3, XUMUs
CocTaB KOMILIEKTA:
Cronuk nogbemubiii Haznauenue: cbopka yueOHbIX YCTAaHOBOK,
pa3mep cronemHuiibl: He MeHee 200%200 v,
IIABHBIH HOABEM C ITIOMOIIBIO BUHTA: HATHYHE
lratus JIEMOHCTPAIHOHHbIN XUMHYECKHUH; Hazuauenue;
JIEMOHCTpALMs NpudOPOB U YCTAHOBOK,
o1nopa, CTepIKHHU, JIanku, My Thl, KOJIbla: HATHYHE,
BO3MOKHOCTb 3aKpEIICHUS DJIEMEHTOB Ha Pa3/IMYHON BBICOTE: HAIIMYHE
Anmapar Ui TpPOBEAEHUS XUMHMYECKMX peakiui: Hasnauenwue:
JIEMOHCTPALMS XUMUYECKUX PEaKIUi,
[OTJIOTUTEND IIAPOB U ra30B: HAIUUUE,
Marepuall KojObl: CTEKII0
HabGop st anexrponusa aeMoHCTpanuoHHbli: Hasnauenue: uszyuenue
JleMoHCTpalimoHHOE
3.1. 3aKOHOB DJIEKTPOJIH3a, COOpKa MOJIETH aKKyMYyJIsATOpa, 1 mrr. | mr.
obopynoBaHue
€MKOCTDL: HalIH4YHE,
AICKTPO/Ibl: HATTMYHE
Kommekr  mepubix  koin0  mamoro  obbema:  Hasnauenwe:
JEMOHCTPALlMOHHBIE OIBITHI,
obveM ko0: ot 100 M 10 2000 mu,
KOJIU4YecTBO Kou0: He menee 10 .,
Marepuall Kojd: CTeKJI0
Ha6op dnakonos (250 — 300 mi aJist XpaHEHUsS] paCTBOPOB PEAKTUBOB).
Hasznauenue: xpaHeHue pacTBOPOB PEaKTUBOB,
KoJInueCTBO (hriakoHoB: He meHee 10 .,
Marepuall (hpr1akOHOB: CTEKJIO
npo0OKa: HaJIn4une
[IpubGop st ONBITOB 1O XUMHU C  JJIEKTPUYECKUM  TOKOM
[loKyMeHT co3aaH B 3N1eKTPoHHOI chopme. Ne 14972/20 ot 26.12.2020. VicnonHutens: JlyctuHa T.M. B 3/IEKTPOHHBIN
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KoanuecTBo eq1HHHIL 1A
KonnuecrBo equHul 1as
o0ueodpa3oBaTebHbIX
. 001meobpasoBaTelbHbIX
= HaumenoBanue Opranu3alnuH, He -
Ne Kpa’mne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH OpraHH3anvy, ABJIAIONIHXCH
oﬁopynﬂnalmn ABJJIHIOIHXCH
MAJTOKOMIIEKTHLIMH, €.
MAJOKOMILNIEKTHBIMH, €/1.
H3M.
H3M.
(;1abopatopHsblii)
[Tpubop nns wimOCTpaluK 3aKOHA COXPAHEHUS] MACChl BELIECTB: COCY/
JlangoabTa: Hanuuue,
npo0OKa: HalIu4uue,
THIT IPUOOpPA: IEMOHCTPALIMOHHBIH
JlenutensbHas BopoHka: Haznauenue: pazneneHue NBYX SKMAKOCTEH IO
IJIOTHOCTH,
MaTepuall BOPOHKHU: CTEKIIO
VYcranoBka s neperoHku BewecTB: Hasnawenwe: nemoHcTpanus
OYMCTKU BELIECTBA, [IEPErOHKA,
KOJIOBI, XOJOAUIBHUK IS OXJIQKICHUS, AJUIOHK, TPOOKa: HAIUYUE,
JUIMHA YCTAHOBKHU: HE MeHee 550 Mmm
[Tpubop ans nomyyeHus ra3oB: Ha3HAYEHHUE: MOJYUEHUE T'a30B B MaJIbIX
KOJIMYECTBax,
COCTaB KOMIUIEKTA: HE MeHee 6 MpeIMEeTOB
bans komOunupoBannas nadboparopnas: bans BojsHas: HaIUM4KeE,
KOJIbIIa CMEHHBIE C OTBEPCTUSIMH Pa3HOro JAUaMETpa: HaIMUuE,
IUIUTKA YIEKTPUYECKas: HaIu4ue
®apdopoBas crynka c¢ necrukom: HaznaueHnue: misi pasMeabyEHHUS
KpYHHBIX (hpakiiuii BEIIECTB U MPUTOTOBIIEHUS TOPOLIKOBBIX CMECEH
Kommnekt repmomerpos (0 — 100 C; 0 — 360 C)
CocTaB KOMILUIEKTA:
Habop «Kucnore» (asotHas, cepHas, cossiHasi, oprodocdopHast)
HabGop «'mapokcuabl» (rugpoxcua Oapusi, THAPOKCHI — KaJius,
UJIPOKCUJT KabLUs, THAPOKCU]T HATPUS
KomniektT xuMuyeckux ’[!.p 2L A THAD 1 HaTp)
3.2. — Habop «Oxcuabl MeTainoBy (aIlOMUHUS OKCUI, Oapus OKCHJ, Kelesa 1 . 1 mrr.
(III) oxcun, xanbuus okcuj, marHus okcua, menu (II) okcupn, nuHka
OKCHJI)
Habop «lllenounbie u mienouHo3eMeNbHbIE METAUIbD) (JIUTUM, HATPHUH,
KaJbIUi)
[loKyMeHT co3aaH B 3N1eKTPoHHOI chopme. Ne 14972/20 ot 26.12.2020. VicnonHutens: JlyctuHa T.M. B 3/IEKTPOHHBIN
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No

HaumenoBanmue
oﬁopynﬂnalmn

KpaTKne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH

KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
OpraHu3anMii, He
ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

Habop «Metamib (a1lOMUHUM, Kejle30, MarHUi, Me/ib, LIMHK, 0JI0BO)
Habop «lllenounbie ¥ mien04HO3EMENbHBIE METAUIbDY (JIUTHI, HATPHH,
KaJbIUi )

Habop «Orneonacuslie BewectBa» (cepa, (ochop (kpacHblil), OKCH]
ocdopa(V))

Habop «I"anorens» (noa, opom)

Habop «["anorenunab» (aTIOMUHMS XJIOPHA, aMMOHMS XJIOpUI, Oapus
xjopug, xenesa (III) xnmopun, kanus Hoaua, Kanus XJIOpUA, KaybLius
XJIOpUl, JUTUS Xjopuja, maraus xjopuna, menu (1) xmopua, Hatpus
Opomua, HaTpust HTOPUI, HATPUS XJIOPU/I, IMHKA XJIOPU/T)

Habop "Cynbdartsl, cynsbuasl, cyibhutsel" (amoMmuHusa cyinsdar,
ammoHus cynbdar, xenesa (1) cynsdun, xenesa (II) cyasdar, 7-mu
BO/IHBIN, Kanus cynbdar, kodansta (II) cynbdar, maruus cynbbar, Mmeau
(IT)) cynbdar Oespoxaubiii, meau (II) cynasdar 5-TH BOAHBIM, HATpUS
cyinbhua, HaTpus CcyiabpuT, HaTpus cyibdar, HaTpusa ruapocyiasdar,
HUKENS cynbdar

Habop "KapOonars" (ammouust kapOonat, kaaus kapbonat, meau (II)
KapOoHAT OCHOBHOM, HaTpHs KapOOHAT, HATpUs I'MIpoKapOoHaT)

Habop "®ochater. Cunukatel” (kanus MoHoruzapooprodocdar, HaTpus
cuiuKar 9-tM BOAHBIN, HaTpus oprodocdar Tpex3aMeleHHbIH, HaTpUs
nurujipodocdar)

HabGop "Auerarwl. Pomanuabl. Coenunenus xenesa" (kaaus aierar,
kamus ¢peppo(Il) rexcanmanua, kanusa ¢eppo (1) rekcaumonun, kanus
pOJaHMI, HATPHS ALIETAT, CBUHIIA ALIEeTaT)

Habop "Coenunenus mapranna" (kanus nepmanrasHat, mapranua (1V)
okcu, mapranua (II) cynsdar, mapranua xmopun)

Habop "Coenunenus xpoma" (aMMOHMS JMXPOMAT, Kallds JUXPOMAT,
Kamus xpomat, xpoma (III) xnopu 6-ti BoIHBIH)

HaGop "Hurpatel" (aqtoMMHUS HUTpPAT, aMMOHMS HMUTpPAT, KaJlus
HUTpaT, Kanbuust Hurpat, meau (II) uurpar, Harpus Hutpar, cepedpa
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HaumenoBanmue
oﬁopyuﬂnalmn

KpaTKne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH

KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
OpraHu3anMii, He

HBIHIOIIHXCH

MAJORKOMILIEKTHBIMH, €/1.

H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

HUTpAT)

Habop  "HMuguxatopsr"
(dbenondranenn)

Habop "Kucnopoaconepxaiiue opraHuveckue Bemecta" (aleToH,
JIMIEPUH,  JUATWIOBBIA  Adup, cnupr  H-OYTWIOBBIH,  CHUPT
W30aMIJIOBBINH, CHMPT M300YTUIOBBIH, CIHMPT OTUIOBLIH, (eHou,
(hopManuH, ITUICHIIMKOJIb, YKCYCHO-ITUIIOBBIN 3(hUp)

Habop "VYrinesonopoast" (0en3uH, rekcas, HeTh, TOIYOI1, LUKIOT€CKaH
)
Ha6op "Kucnorsl opranuveckue" (Kuciiota aMMUHOYKCYCHas, KHCIIOTa
OeH30liHast, KHUCIOTAa MacisHas, KUCJIOTa MypaBbHHAs, KHCIOTA
OJICMHOBAsI, KUCJIOTA NAJILMUTUHOBAS, KHUCIOTA CTEAPUHOBAs, KUCIIOTA
YKCYCHAasi, KHCJIOTA 111aBeJieBasi)

HaGop "VYrneBoabl. AMuHbl" (aHWIMH, aHWIWMH CepHOKUCHbIH , [I-
III0K03a, METHJIAMUH THJIPOXJIOPUT , caxapo3a)

(lakMouz,  METWJIOBBIA  OpPAHIKEBBIN,

3.3

Komnekr xonnekumi
U3 CIIHCKA

Haznauenue: 1eMOHCTpaLIMOHHOE,

BU/JI YITAKOBKH: KOPOOKa,

OIKMCAHUE: HAIUYHE

CocTaB KOMIUIEKTA:

Konnexius "Bonokna"

Konnekius "KameHHbIN yrosib U NPOYKTHI €ro nepepadotku’
Konnekius "Metasibl 1 cruiaBbr”

Konnekiusa "Munepassl u ropHbie nopoibl" (49 BuioB)
Konnekius "Munepanbtbie ynoOpenus"

Komnexuus "Hed1s 1 npoaykrs! ee nepepaborku”
Konnekiusa "Inactmacent”

Konnekius "Tornnuso"

Konnexiusa "HyryH u crans"

Konnekius "Kayuyk"

Konnexiusa "llkana tBepoctu”

1 .

1 mrr.
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KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
Ne Hanuesomaue Kparkne npuMepHble TeXHHYECKHe XaPAKTePHCTHKH OREANIISATIN e
oGopyaoBaHus ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

HaGopel juis  MOAenMpOBaHMSA CTPOEHHMS] OPraHUMYECKUX BELIECTB
(yueHM4ecKue) He MeHee 4 1IT.

4. | ®PUUKA

CocTaB KOMILIEKTA:

lratus JIEMOHCTPALIMOHHBII: Hazuaueunue: MPOBEICHUE
J€MOHCTPAIIMOHHBIX ONBITOB, OCHOBaHMWE, CTEPIKEHb, JIAlKH, KOJbLA,
My(dThI: HATUYKE

CTOJHK NOABEMHBIH;

Tun cronuka: yueOHbIH/mabopaTOpHBIH,

0nopa, CTeP)KEeHb BUHTOBOW, BUHT PErYJIMPOBOYHBIHN: HATUYHUE,
(byHKIMS O beMa M OMYCKAHHS CTOJUKA: HATUYUE

HcTouHnk nocTossHHOTrO U niepeMeHHoro Hanpsbkenus: Haznauenue: s
NUTAHUSL  PEryJUPYEMbIM TEPEMEHHBIM M IOCTOSHHBIM  TOKOM
MEKTPUUECKUX CXEM,

yacTtora, I'm; 50,

ObGopynoBanue s | motpebasgemas MomHocTh, BA: 10

4.1. | IeMOHCTPAIMOHHBIX MaHoMmeTp IKUIKOCTHOM JeMOHCTpaluoHHBI: Ha3znauenuwe: s 1 mT. 1 mr.
OIIBITOB usmepenust napieHuss 10 300 MM BOASHOrO cTos0a BBINNIE U HHUKE
aTMoc(hepHOro AaBlICHU,

creisinaas U-oOpa3Has TpyOKa Ha 110/ICTaBKe: HATU4Yue

Kamepron Ha pe3onancHom simuke: Ha3nauenue: juis nemMOHCTpauu
3BYKOBBIX KOJI€OAHUI U BOJIH,

J1Ba KAaMEpPTOHA HA PE30HUPYIOUINX AUIUKAX: HATTHYHE,

PE3UHOBBIN MOJIOTOYEK: HATHYUE

Hacoc Baxkyymubiii ¢ anekrponpuBojgom: Haznauenue: cosmanue
pa3psKeHus: UM U30BITOUHOTO JaBJICHHS B 3aMKHYTBIX 00BbeMax,
OMBITHI: KUIIEHUE JKUJIKOCTH NPU MOHWUKEHHOM JABJICHUH, BHEIIHEE U
BHYTPECHHEE aBJICHUC U JIP.

Tapenka BakyymHasi: HazHaueHue: 1eMOHCTpALHS OMBITOB B 3aMKHYTOM
0o0BbeMe C pa3peKEeHHBIM BO31YXOM,
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HaumenoBanmue
oﬁopynﬂnalmn

KpaTKne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH

KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
OpraHu3anMii, He
ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

OCHOBaHME C KpPaHOM, KOJIOKONl M3 TOJCTOr0 CTEKIa, PE3UHOBas
NPOKJIAAKA, EKTPUYECKUI 3BOHOK: HAITUYHE

Benepko Apxumena: Haznauenue: neMoOHCTpaius ACHUCTBUS KUJIKOCTH
Ha MOrPYKEHHOE B HEE TEII0 U U3MEpPEHUE BEIIMYMHbBI BBITAJIKUBAOILIEH
CHJIBI,

BEJEPKO, TENO LMIHHAPUYECKOH (POPMBI, NPYKUHHBIH JAHUHAMOMETP:
HaIM4yue

OruuBo Bo3aymiHOe: Ha3zHaueHue: [geMOHCTpalMsi BOCIUIAMEHEHUS
roproyei CMecH IpH ee ObICTPOM CHKATHH,

TOJICTOCTEHHBIH LWIMHIP, MNOPIIEHb HA METAIMYECKOM INTOKE C
PYKOSITKOH, IOJICTABKA JUIsl LMWJIMHPA: HATTMYUE

[Ipubop st neMoHCTpauMu [aBjieHUS B JKuakocTu: HasnadeHue:
JEMOHCTpALUs U3MEHEHHS TAaBIEHUS ¢ TTyOMHOM NOTrpyKeHus,

JaTYMK [ABIEHUSA, KPOHIUTEWH JUIsi KPEIUIEHHS Ha CTEHKE COocyla:
HaIU4Yue

[Tpubop mnst nemoncTparuu armochepHoro aaBjieHus (MmaraeOyprekue
nonymapus): Ha3znadeHue: JaeMOHCTpalusi CHJIBI  aTMOC(HEPHOTo
JIaBJICHUS,

JIBa Pa3bEMHBIX METAUIMYECKHX MOJYLIAPUSI C MPOYHBIMU PY4YKaAMHU H
XOpOILIO NPUILLTU()OBAHHBIMY KPasMU, HUIIIEIb C KPAHOM: HaJIUYUE,
CO3/1aBaéMOE BHYTPU LIAPOB BAaKYYMMETPHUECKOE JIaBJICHHUE: HE MEHee
0,05 MIla,

MaKCHMaJIbHOE pa3pbiBatomniee ycuiue: He menee 90 H

HabGop Tten paBHoro oObema: HasnaueHue: i onpenelicHUs o
CpPaBHEHMS TEIUIOEMKOCTH ¥  IUIOTHOCTH  PA3JIMYHBIX  TBEP/BIX
MaTEepUasoB,

LWIMHAPBL U3 pa3IuYHbIX MAaTEPUAIOB: HE MeHee 3 1IT.,

KPIOYKHU /151 TIO/IBELUIMBAHUS LIMJINHAPOB: HAINYHE

HaGop Ten paBHO# wmaccel: HasnaueHnue: s ONpEIETCHUS H
CPaBHEHMIO IJIOTHOCTH Pa3/IMYHBIX MaTEPUAJIOB,
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HaumenoBanmue
oﬁopynﬂnalmn

KpaTKne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH

KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
OpraHu3anMii, He
ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

LWIMHPBL U3 pa3InYHbIX MAaTEPUAIOB: HE MEHee 3 IT.,

KPIOYKH /15 1I0/IBELUIMBAHUS [IMJIMH/POB: HAIIUYHE

Cocyapl coobmaromuecs: Hasznauenue: neMoHcTpanus OJMHAKOBOTO
YPOBHSl OJHOPOJHON JKUIKOCTH B COOOILIAIONIUXCS MEKIAY Cco0oi
cocyaax pasHoi (opMsl,

cOO0IIAIONINECs] CTEKIIIHHbIE TPYOKH pa3HOH GOpMbIL: HE MeHee 3 LIT.,
[O/ICTABKA: HAIIUYHE

Tpybka Hpiotona: HasnaueHue: JneMOHCTpalusi OJHOBPEMEHHOCTH
NaJCHUS PA3IUYHBIX TEJl B Pa3PeKEHHOM BO3AYXE,

(YHKIUS TOJKITIOYEHHUS K BAKYYMHOMY HAcOCy: HAJM4Ke,

nHa Tpyoku: He Menee 80 cMm.,

pEe3UHOBBIE IPOOKHU, HUIIIIEIb: HAJIMYHUE,

KOJIMYECTBO Tell B TpyOKe: HE MeHee 3 1IT.

[lap ITackans: Haznauenue: 1eMOHCTpalus Mepenavyud mpou3BOIUMOrO
Ha KHU/JKOCTh JABJICHUS B 3aMKHYTOM COCY/I€, JEMOHCTpPAalUs MOIbeMa
JKUJKOCTH 101 TEHCTBUEM aTMOCHEpPHOro J1aBiieHus,

METAUTMYECKUNA LWJIUHAP C ONpaBaMH, MOPIIEHb CO IITOKOM, TMOJbIH
META/UIMYECKUH 1Iap C OTBEPCTUSAMH: HAIUYHeE,

JUTMHA HWIMHpA: He MeHee 22 ¢,

JMaMETD I11apa: He MeHee 8§ ¢M

[lap ¢ xonbuom: Ha3znaueHue: neMoOHCTpauusi pacIIMpPEeHUs TBEPIOTO
TeJa IPU HarpeBaHuH,

IITATUB, METAIUIMYECKOE KOJIBLIO ¢ MY(TOI, 11ap ¢ LENOYKON: HATU4uE,
JUTHHA LenodykHu: He MeHee 80 MM,

JUAMETD I11apa: He MeHee 25 MM

[{unuuapsl CBUHLIOBbIE cO crTpyroMm: HazHauenue: aeMOHCTpanus
B3aMMHOT'O NPUTSKEHUS MEKAY aTOMaMHU TBEP/IbIX Tel,

KOJIMYECTBO OJIMHAKOBLIX IIUJIMHIPOB: HE MeHee 2 1UT.,

MaTepua LHUIKMHIPOB: CTalb U CBUHEIL,

KPIOYKH JJ1s TI0/{BEUIMBAHUS: HATUYHE,
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HaumenoBanmue
oﬁopynﬂnalmn

KpaTKne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH

KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
OpraHu3anMii, He
ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

CTpYT, HaMpasistouas Tpyoka: HaIu4Iue

[Ipubop Jlenma: Ha3uauenue: i1 HUCCICIOBAHUS 3aBUCHMOCTH
HANpaBlIEHUS MHIYKIMOHHOIO TOKAa OT XapakTepa W3MEHEHUsl
MarHMTHOT'O IOTOKA,

CTOMKA C KOPOMBICIIOM: HAJIMYHUE,

KOJIMYECTBO AIFOMUHHUEBBIX KOJIEL: HE MeHee 2 IIT.,

npopesb B OJHOM U3 KOJIELl: HaJlu4ue

Maruur JIyroo0pa3Hblii JIEMOHCTPALIMOHHBII: Hasnauenue:
JIEMOHCTpALMS CBOMCTB MOCTOSHHBIX MArHUTOB,

THIT MArHATA; HAMAarHUYEHHbIA OPYCOK,

KOJIMYECTBO LBETOB MarHUTa: He MeHee 2,

0003Ha4YEeHHE MOJIIOCOB MATHUTA: HAIIUYHE

Maruutr 1ojocoBOHl  AeMOHCTpauuoOHHBIN  (mapa): Hasnauenue:
JIEMOHCTpAIMsI CBOUCTB MOCTOSHHBIX MArHUTOB,

THUIl MArHUTA: HAMArHUYEHHBIN OPYCOK NIPSIMOIMHEHHON (hOPMBI,
KOJIMYECTBO L[BETOB MarHUTA: HE MEHee 2,

0003Ha4YeHHE MOJIIOCOB MATHUTA: HAIIUYHE

Crpesiki MarHuUTHble Ha IOTaTUBax: Ha3HaueHuwe: JAeMOHCTpaius
B3aMMOJICICTBUS MOJIOCOB MArHUTOB, OpUEHTAllMA MArHuTa B
MAarHUTHOM I10JIE,

HaMarHUYeHHAas CTPEJIKa: HaJIM4ue,

KOJIMYECTBO LBETOB MarHUTa: He MeHee 2,

[O/ICTABKA: HAJIIUYHE

Habop nemonctpanunonusiit "Onekrpocratuka” (31€KTpOCKOnsl (2 1IT.),
cyiarad (2 wr.), najoykKa CTEKJISIHHAA, Majo4yka 200HUTOBAs, IITATUBSI
u3osmpytomue (2 mir.)

Mamuna  anekTpodopHass ~ WMIM BBICOKOBOJIBTHBIM — MCTOYHHK:
Haznauenue: Juis noinydeHHs DJIEKTPUYECKOTO 3apsijia  BLICOKOTO
NOTEHIINAJA U NOJy4eHUs] HCKPOBOTO pa3psa,

JUCKM Ha CTOMKAX: HAIMYHE,
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KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
Ne Hanuesomaue Kparkne npuMepHble TeXHHYECKHe XaPAKTePHCTHKH OREANIISATIN e
oGopyaoBaHus ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

KOJIMYECTBO JICHIeHCKHX OaHOK: HEe MeHee 2,

[O/ICTABKA: HAIIUYHE

Kommekt npoBoos: Jlnuna: e menee 500 mm - 4 it , 250 MM - 4 1.,
100 MM - 8 mIT., Ha3HAUEHHUE: A MOJAKIIOUYCHHS JEMOHCTPAIIMOHHBIX
npubopoB U 000pyAOBaHMsI K MCTOYHHMKY TOKa, Uil CcOOpKH
INCKTPUUECKUX 1IEMeH, BKIO4Yas dieMeHThl u3 padortsl "[locrosHubiit
AIEKTPUUECKUIN TOK"

[ITaTuB 1adOpaTOpHBIA C AEpKATEISIMU

BECHI YJIEKTPOHHbBIE

MEH3ypKa, npejen usmepenus 250 mn

nuHamometp 1H

nuHamometp SH

LWJIMH/IP CTalNbHOH, 25 cM3

LHWIMH/IP aTIOMUHHUEBBIH 25 cm3

LHWIMH]IP aTIOMUHUEBBIH 34 cM3

LWIKMH/IP TJIACTUKOBBIN 56 ¢cM3 (1151 m3MEpeHus Cuiibl Apxumesa)
ObGopynoBanue st | npyxkuna 40 H/m

naboparopHbix padoT u | npyxuna 10 H/m

4.2. | yyenuueckux onbIToB | rpy3bl o 100 r (6 wmt.) 8 mit. 4 urr.
(Ha 0a3e KOMILIEKTOB | Ipy3 HADOPHBIN ycTaHABIMBAET Maccy ¢ marom 10 v
st OI'D) MepHas JIEHTa, JIMHEHKa, TPaHCIOPTUD

OPYCOK C KPIOYKOM M HUTbIO

Hanpassstomas iuHoid He medee 500 mm. JloimkHbI ObITE OOEcIEYeHbI
pa3Hbie KOG UITMEHTHI TPEeHU OpyCKa 10 HaIpaBIIsAOIIeH

CEKYHJIOMEP IEKTPOHHbIN € TaTYUKOM

HAIpPaBIAOLas co MIKaIoH

OpYCOK JIEpEBSHHbBIN C MYCKOBBIM MarHUTOM

HUTSHOM MAjATHUK C IPY30M C IIYCKOBBIM MarHUTOM M C BO3MOXKHOCTBIO
W3MEHEHUS [JIMHBI HUTH

pbr4ar
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OpraHu3anMii, He
ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

OJIOK MOJBUIKHBIH

0JIOK HENOABUKHBIH

KaJOpUMETP

TEPMOMETP

UCTOYHUK IHMTAHUS MOCTOSHHOIO TOKA (BBIIPSIMHUTEIb C BBIXOIHBIM
HanpspbkeHuem 36-42 B unu Garapeiinbiit 010K ¢ BO3MOMKHOCTBIO
PEryIupoBKH BBIXOIHOTO HAMPSIKEHUS

BOJILTMETP JIBYXIpeaenbHbii (3 B, 6B)

amriepmeTp aByxnpenenbusii (0,6A, 3A)

pesuctop 4,7 Om

pe3ucrop 5,7 Om

nammouka (4,8 B, 0,5 A)

nepeMeHHsbIi pesuctop (peocrar) 10 10 Om
COEMUHUTEIbHBIE MPoBOa, 20 1T,

KITI0Y

Ha0Op NMPOBOJIOYHBIX PE3UCTOPOB PIS

cobuparomas 11MH3a, GpokycHoe paccrosiHue 100 MM
cobuparomas 1uH3a, GokycHoe paccrosHue SO0mm
pacceuBaroias JuH3a, (POKYCHOE paccTosiHUE -75MM
IKpaH

ONTHUYECKAS CKaMbsl

cnain «Mogaesnb npeaMera»

OCBETUTEb

MOJIYLIMJIMH/P € IUIAHIIETOM ¢ KPYTOBBIM TPAHCIIOPTUPOM
[TpuGop st U3yueHHs ra3oBbIX 3aKOHOB

Kanumnspsi

Judpakuuonnas pemerka 600 mrpuxos/mMmm
Judpaxuuonnas pemerka 300 mrpuxos/mm

3epkano

Jlazepnas ykaska
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KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
Ne Hanuesomaue Kparkne npuMepHble TeXHHYECKHe XaPAKTePHCTHKH OREANIISATIN e
oGopyaoBaHus ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

[Tonsipous B pamke

Mlenu FOura

Karymika motox

Bnok nuoaos

biok konneHncaropon

Kommnac

Maruaut

DNEeKTPOMAarduT

Ornunku xkene3xslie B 0aHke

TexHoJsiornyeckasi HaNPaBJIeHHOCTh

PoGoTorexnuueckuit HaboOp mpeaHa3HA4YeH Uil M3YYEHUS OCHOB
pOOOTOTEXHUKH, METAJICH, Y3J0B M MEXAHU3MOB, HEOOXOIUMBIX IS
CO3aHUsl POOOTOTEXHUYECKUX YCTPOUCTB.

Habop mnpencraBisger co0OH KOMIUIEKT CTPYKTYPHBIX 3JEMEHTOB,
COEIMHUTEIILHBIX JIEMEHTOB U AJIEKTPOTEXHUYECKMX KOMIIOHEHTOB.
Habop mnossonsier cobupars (M mporpaMMHpOBaTh coOHpaeMble
MO/JIEJIH ), U3 DIIEMEHTOB, BXOSIIUX B €r0 COCTAB, MOJEIIH MEXaTPOHHBIX
U poOOTOTEXHUYECKMX  YCTPOMCTB €  ABTOMATH3UPOBAHHBIM

O6pasoBarenbHbIi 5
YIpaBICHUEM, B TOM YHCJIE HA KOJIECHOM XONY, @ TaKKe KOHCTPYKLUH,

KOHCTPYKTOP JUIst
OCHOBaHHBIX Ha HCIIOJIL30BAHUU Nepesad (B TOM YUCIE YEPBSUHBIX U

I MPAKTUKH 0J104HOTO 1 mrr. 1 .

3y04aThIX), @ TAKIKE PbIYATrOB.

NPOrpaMMHPOBAHUS € o o " ” -
CBETOAMO/JHBIN MATPUYHBLIH JUCIUIEH C Oenoli MHOJACBEeTKON Ha

KOMIUJIEKTOM JaTYUKOB
KOHTpOJLIEpE
KonuuectBo nopToB BBOAA/BBIBO/Ia HA KOHTPOJLIEPE HE MEHee 6
KonuuectBo kHONIOK HEe MeHee 4
OO0111e€e KOJIMYECTBO MIEMEHTOB: He MeHe 520 1IT, B TOM 4ucIIe:
1) nmporpammupyeMbiii OJIOK yIpaBiaeHHs, KOTOPbIH MOXKET padoTaThb
ABTOHOMHO U B IIOTOKOBOM PEKUME;
2) CepBOMOTOPBI
3) 1aT4MK CUJIBI
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KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
Ne Hanuesomaue Kparkne npuMepHble TeXHHYECKHe XaPAKTePHCTHKH OREANIISATIN e
oGopyaoBaHus ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

4) naTyuk paccTOSHHS

5) naTyuk 1BeTa

6) akkyMmyJiaTopHas 6arapes

7) IlnacTuKOBBIE CTPYKTYPHBIE DJIEMEHTHI, BKJIIO4as nephopupoBaHHbIC
AIIEMEHTBI: Oaliki, KyOUKH, OCH M BaJibl, COCJMHUTEILHBIEC YIEMEHThI K
OCAM, LIECTEPHHU, IMpEJHA3HAYEHHBIC Uil CO3/aHUS YEPBAYHBIX U
3yOuaThIX Mepejiad, COeAMHUTEIbHBIC U KPEIIEIKHBIC AJIEMEHTHI;

7) [Tporpammuoe obecrniedyeHue, UCTIOJIb3YEMOE bi ki b1
MPOrpaMMUPOBAHUS  COOMPAEMBIX POOOTOTEXHUYECKUX MOJICNIEH W
YCTPOMCTB, JOCTYITHO JUIsl CKauyuBaHUs U3 cetu MHTepHeT

KommexT 1714 n3yueHus: OCHOB DIEKTPOHUKH U POOOTOTEXHUKHU

Habop nomxken ObITh npeiHa3HAYEH /1S IPOBEACHUS Y4eOHBIX 3aHATUI
[0 DIEKTPOHMKE U CXEMOTEXHHKE C 1eIbl0 u3ydeHus Haubosee
pacrpoCTpaHEHHON 3JIEMEHTHOH 0a3bl, MPUMEHSIEMON Ul MHKEHEPHO-
TEXHHUYECKOI0 TBOPYECTBA y4alllUXcsl U pa3padoTku yueOHbIX Mojeneil
poboroB. Habop no/mkeH Mo3BOIATH y4alUMCS HA MPAKTUKE OCBOUTH
OCHOBHBIE  TEXHOJIOTMM  IPOEKTUPOBAHUS  POOOTOTEXHUYECKUX
KOMIUIEKCOB Ha IIpUMeEpe y4eOHBbIX Mojienieil poOOTOB, a TaKKe U3YyYUTh

OO6pazoBaTebHbIH OCHOBHbIE TEXHUYECKHE pEIIeHUS B 00JacTH KUOEPHETUUECKUX H
HA0Op 1O MEXaHHUKE, | BCTPAUBAEMbIX CUCTEM.
2. 1 mrT. 1 wrr.
MEXaTPOHUKE U
pOOOTOTEXHUKE B cocraB komrmuiekTa JAOKEH BXOJUTh HA0Op KOHCTPYKTUBHBIX
HJIEMEHTOB U151 COOPKM MakeTa MaHUITYJISILHOHHOTO poO0Ta, KOMILIEKT
METAUIMYECKMX KOHCTPYKTHUBHBIX JJIEMEHTOB /i CcOOpKHM MakeTa
MOOUIBHOTO podoTa U T.11.
B cocraB kommiekTa BXOAUT HAOOpP 2JIEKTPOHHBIX KOMIIOHEHTOB ISl
U3YYCHHUS OCHOB DJIEKTPOHMKH M CXEMOTEXHUKH, a TAKKE KOMIUIEKT
OPUBOJOB M JAaTYUKOB  pa3jIMYHOrO TUMa s pa3paboTku
pOOOTOTEXHUYECKUX KOMILIEKCOB.
B cocTtaB komIuiekTa I0/DKHO BXOJUTH: MOTOPHI C JHKOJAEPOM - HE
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KpaTKne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH

KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
OpraHu3anMii, He
ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

MeHee 21T, CEPBONPUBOJ OOJBIION - HE MeHee 41T, CEpBOMPHUBOJ
MaJiblii - He MeHee 2mT, UH(MpPAKpaCHbIM NAaTYAK - HE MEHee 31T,
YABTPA3BYKOBOH [JaTYMK - HE MEHee 3IIT, JaTYMK TEeMIIEpaTyphl - HE
MeHee lmT, AaT4MK OCBEHIEHHOCTH - He MeHee lumr, Habop
HJIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHIAEHCATOPHI, CBETOIUO/IbI
pa3IMYHOrO HOMMHANA), KOMIUIEKT  IPOBOJOB s OecrnaeuyHoro
POTOTUIIUPOBAHUS, mwiata  OecragyHoro  MPOTOTUIIMPOBAHUS,
AKKYMYJIATOP U 3apsiIHOE YCTPOMCTBO, .

B cocraB xomIiekTa JOMKEH BXOIUTH IPOrPaMMHPYEMBIH KOHTPOILUIED,
nporpammupyemsiil B cpeae Arduino IDE uinm ananorudusix ¢Bo00HO
pacrpocTpaHseMbIX cpenax pa3paboTKH. [Tporpammupyemsiii
KOHTPOJIIEP JO/DKEH 00J1aZaTh MOPTaMHU Uil MOJKIIOUEHHUS LH(POBBIX
u ananoroBeix ycrpoicts, unrepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth unu WiF1.

B cocraB komiuiekTa JIOJDKeH BXOJUTh MOIY/Ib TEXHHUHYECKOrO 3PEHHUs,
MPEACTABIIAIONUANH CO00M BBIMUCIUTEIBHOE YCTPOMCTBO CO BCTPOEHHBIM
MUKPOIIPOLIECCOPOM (KOJI-BO siiep - He MeHee 41UT, 4acToTa sAapa He
menee 1.2 [T, odbem O3Y - we menee 512M0O, 00beM BCTpPOEHHOM
namsaTH - He MeHee 81'0), UHTErpupoBaHHON KamMepol (MakCHMalabHOE
paspelueHre BUAEONOTOKa, nepenasaeMoro no unrepdeiicy USB - ne
Menee 2592x1944 en.) W ONTHUYECKOW CHUCTEMOM. Monyib
TEXHHYECKOT0 3peHHs JIOJDKEH 007aaaTh COBMECTHUMOCTBIO  C
Pa3MYHBIMU  [POrPAMMHUPYEMBIMM ~ KOHTPOJUIEPAMH €  [IOMOIIbIO
unrepdericos - TTL, UART, 12C, SPI, Ethernet. Moaynbs TexHU4YeCKOTO
3peHUsl JOJDKEH HMEeTh BCTPOEHHOE IMPOrpaMMHOE olecneueHue Ha
OCHOBE OIEpalMOHHON cucTteMbl Linux, Mo3BoJsioNIee OCYIIECTBIATh
HACTPOMKY CHCTEMbl MAILIMHHOIO OOYy4YEHHS HapaMeTpoB HEHPOHHBIX
cerei s OOHApYKEHHMS OOBEKTOB, OMPEAC/ICHUS MX IApaMETPOB U
JanbHeHen naeHTHGUKaLuu.
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HaumenoBanmue

KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
OpraHu3anMii, He

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX

Ne Kpa’mne npuMepHblie TEXHHYECKHE XapaKTePUCTHKH opraumaunﬁ, ABJIHAIOIIHXCH
oﬁopynanalmn ABJJIHIOIHXCH
MAJTOKOMIIEKTHLIMH, €.
MAJOKOMILNIEKTHBIMH, €/1.
H3M.
H3M.

Kommuiekr pgomkeH oOecrieduMBaTh BO3MOKHOCTH M3YYEHHUS OCHOB

pa3paboTKK MPOrpaMMHBIX M ANMAPATHBIX KOMIUIEKCOB HMHIKEHEPHBIX

cucteM, peuleHud B chepe "UutepHer Bemiei", a Takke pelieHui B

obnactu poOOTOTEXHUKH, MCKYCCTBEHHOTO WHTEIUIEKTA M MAlIMHHOIO

00yueHus.
Komnbiorepnoe odopyroBanue

®opm-bhakTop: HOYTOYK;

Kectkas, HEOTK/IIOYaeMas KIIaBUATYpa: HATUYKE,

Pycckas packiajika Ki1aBUaTypbl: HAJIUYHE;

JluaroHasns 3kpaHa: He MeHee 14 miMoB;

Paszpemenue skpana: ve menee 1920x1080 nukceneii;
KonuuecTBo anep npoueccopa: He MeHee 4;

KonnuecTBo oTOKOB: HE MeHee 8;

basoBas takroBas yactora npoueccopa: He MeHee 1 ['T;
MakcumalibHasi TAKTOBas 4acToTa rpoueccopa: He menee 2,5 [Ty
Komi-nmamsates nponeccopa: He mexee 6 Moaiit;

OO0BEM YCTaHOBIICHHOM OMEPaTUBHOM MaMsiTu: He meHee § ['0aiiT;
O0BeM Mo IICPKUBAEMOI OMEPATUBHON MAMSTH (17151 BO3MOKHOCTH

: Hoyroyx pacuupenus): He MeHee 24 1'0aiit; 3 . 2 .

O60bem Hakonurtensa SSD: ne menee 240 I'baiit,
Bpems aBToHoMHOHN paboThl OT Oatapeu: He MeHee 6 4acos,
Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYyJsiTopoMm: He Oosnee 1,6 kr,
Buemnuit untepdeiic USB crangapra He Hike 2.0: He MeHee IBYX
CBOOOIHBIX.
Buemmnuit untepdeiic LAN (B ciyuae oTCyTCTBHS Ha KOpITyCE,
npenoctaBnath Ethernet ananrep USB-RJ-45);
Hanuuue moayneit u nnrepdeiicon (MCNOIb30BaHHE MEPEXOIHUKOB HE
npeaycmotpeno): VGA, HDMI;
becnpoBoanas cBsa3bp Wi-Fi: nanuuue ¢ noanepxkon cranaapra IEEE
802.11n, unu coBpemMeHHEE;
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KoanyecTBo eHHHIL AIs
o0ueodpa3oBaTebHbIX
Ne Hanuesomaue Kparkne npuMepHble TeXHHYECKHe XaPAKTePHCTHKH OREANIISATIN e
oGopyaoBaHus ABJIAIOIIHXCH
MAJOKOMILIEKTHBIMM, €/1.
H3M.

KosmuecTpo equHuL 118
o0meodpasoBaTelbHbIX
Opranmu3anmii, ABJAIOIHXCH
MaJIOKOMILIEKTHBIMH, e]l.
H3M.

Web-kamepa: Hanu4ue;

Mauunynsarop "Mblilib": HaTUYHUE;

[Ipenycranosnaennas OC ¢ rpadgudecKkum mosib30BaTEIbCKUM
unrepdeiicom, odbecneunsaromias padboTy pacnpocTpaHEHHbBIX
00pa3oBaTe/ibHBIX U OOMIECUCTEMHBIX NTPUIOKCHUN: HAJTUYUE.
Tun ycrpoiictea: MOV (byHKIIMU neyaTu, KONUPOBAHUS,
CKaHUPOBAHHUS );

®opmar Oymaru: He MmeHee A4;

[IBeTHOCTD: UepHO-OCbIIL; 1 T, 1 .
TexHonorus nevartu: jga3epHas

MakcumainibHoe paspeuieHue redaru: He Mmenee 1200x1200 Touexk;
Unrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

Moy (npunTEp,
CKaHep, KOMup)
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MPO®UJIbHBINA KOMILIEKT OBOPYJIOBAHUS

TABJIULIA Ne2

HaumeHoBanue
odo pPyaoBaHHHA

Kpancue NpuMepHbIe TEXHHYECKHE XaPAKTePUCTHKH

KosmuecTBo equHHL 118
npopHJILHOIO
KOMILIEKTA
(o0meodpazoBare/bLHbIe
OpraHH3alHH, He

KosnuecTBo equHHL 115
npopHJILHOIO0
KOMILIeKTa
(MaJI0KOMILIeKTHbIE

ABJISAKIIIHECH Oﬁll.le{lﬁpa'}l)BaTe.ﬂBHl:]e
MaJ'IOKOMl'I.]'IEKTHblM), opl‘anmaum{), €. H3M.
€. H3M.
BA30OBASI (OBA3ATEJIBHAS HACTbD)
EcrecTBeHHOHAYYHAS HANIPABJIEHHOCThH
OO0ecrneunBaeT BBINOIHEHUE JIA0OPATOPHBIX padOT HA YpOKax 1o OUOJIOrUU B
OCHOBHOM LIKOJIE U MPOEKTHO-UCCIIE10BATEILCKON AEATENbHOCTH YYalIUXCHl.
Kommiekrauus: becnpoBoiHO# MyJIbTHAATYHK 110 OMOJIOTHH € 6-10
BCTPOECHHBIMU JATYUKAMU:
Jatuuk BraxxHoctu ¢ quanazonom usmepenus 0...100%
JlaTunK OCBEleHHOCTH ¢ AUana30HOM U3MepeHus He yxke uyeM ot 0 10
180000 nx
Hatuuk pH ¢ auanazonom usmepenus He yxe uem ot 0 1o 14 pH
Jlatuuk Temnepartypsl ¢ JUanazoHOM U3MEpeHHs He yiKe yeM oT -20 10
+140C
JlaTuuk 21eKTPONPOBOAUMOCTH € AHANA30HAMU U3MEPEHUsI He yike yeM oT 0
[Mudposas naboparopus _ )
L - J10 200 MxCwm; ot 0 10 2000 MxCwm; ?T 0 10 20000 MxCm % i 2 S
(ysienmicckns) Jatuuk TemMneparypbl OKpysKalollei cpesibl ¢ 11ana3oHOM U3MEPEHUs He
yike ueM ot -20 no +40
AKceccyaphl:
Kabens USB coennHuTenbHbIH
3apsaHoe ycrpoiicTBo ¢ kabenem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy
Kparkoe pykoBoACTBO 10 dKCIUIyaTanuu uudposoii naboparopun
[{udposas BugcOKamMepa ¢ METAJUIMYECKUM IITATUBOM, pa3pellicHue He
menee 0,3 Mmukc
[Tporpammuoe obecrieyeHue
Metoauueckue pekomenaanuu e mesee 30 padot
VYnakoBka
[JOKyMeHT co3fiaH B 3/1eKTpoHHOl thopme. Ne 14972/20 ot 26.12.2020. MicnonHutens: JlyctuHa T.M. B 3/IEKTPOHHBIN
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KoandecTBo eqHHHL I
ﬂpl'.'lil]]-{..']blll]l"l] KoandecTBo eTHHAL A5
KOMILIEKTAa ﬂpOltlH.'lel]l"l]
No HaumenoBanue KpaTicue npHMepHLIE TEXHRUECKHE XAPAKTEPHCTHK (odmeodpazoBare/bLHbIe KOMILIEKTA
o0opyaoBaHHNA OpPraHH3alMH, He (MaJIOKOMILIEKTHbIE
ABASAOIIHECH oﬁmenﬁpasosmeubume
MaJ’IOKOMl’I.TIEKTHblM), Opl"al-]l‘]fia].llﬂ!), el. H3M.
€. H3M.
Hannuue pycckos3bIYHOTIO caiiTa noaiep KK, Halluunue BUACOPOIUKOB.
ObecnieunBaeT BbIIOIHEHHUE JJAOOPATOPHBIX pabOT MO0 XUMHUH Ha YpOKax B
OCHOBHOM HIKOJIE U MPOEKTHO-UCCIIE10BATENLCKON NEATEIbHOCTH YYaIlIUXCA.
Komnnexrammus:
becripoBoiHON MYJIBTUIATYHK 110 XUMHHU C 4-Ms BCTPOEHHBIMH JIATYHKAMMU:
Hatuuk pH ¢ nuanasonom usmepenus He yxe yem ot 0 1o 14 pH
JlaTuuk BBICOKOH TemnepaTypsl (TepMONapHbIil) ¢ AMAna3soHOM H3MEPEHHs
He yxke yem ot -100 no +900C
JlaTuuk 21eKTPONPOBOAUMOCTH € AHANA30HAMU U3MEPEHUsI He yike yeM oT 0
10 200 MmxCwm; ot 0 1o 2000 mxCwm; ot 0 10 20000 MxCwm
JaTuuk Temneparypsl JIaTHHOBBIN C AMAA30HOM U3MEPEHUS HE YIKE YEM
Hudposasg nabopatopus ar=30 xo-+F120C _
2. OtnenpHbIE JATYHKH: 3 . 2 1.
10 XUMHUHU (yUEHUYECKas) &
JlaTuMK OONTHYECKOHN IUIOTHOCTH 525 HM
AKceccyapsl:
Kabens USB coennHuTenbHbIH
3apsanoe ycTpoiicto ¢ kabdenem miniUSB
USB Apnanrep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO 10 dKCIUIyaTanuu udposoii sadboparopun
Habop nabopaTopHoii 0OCHACTKH
[Iporpammuoe obecrieueHne
Metonuueckue pekoMmenpaiuu He mesee 40 padot
Hanuuue pycckos3bIMHOTO caiTa MoaIepKKu
Haynuue BUACOPOIIMKOB.
[udposas naboparopust | ObecrieynBaeT BBIIIOJHEHUE DKCIIEPUMEHTOB 110 TeMaM Kypca (QU3UKH.
3. no duzuke Kommnexramus: 3 wr. 2 .
(yueHu4eckas) becnpoBoaHO# MyIbTHAATYHK 110 QU3HKE C 6-10 BCTPOSHHBIMU JATYUKAMH:
[loKyMeHT co3aaH B 3N1eKTPoHHOI chopme. Ne 14972/20 ot 26.12.2020. VicnonHutens: JlyctuHa T.M. B 3/IEKTPOHHBIN
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Koin4yecTBO eIHHHIL 151

npodguILHOro KoJiH4ecTRBO eTHHHI LI
KOMILIEKTA npoguiLHoro
. HaumenoBanne (odmeodpazoBare/bLHbIe KOMILIEKTA
Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHDIE
ABIAIONIHECH obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.
e/l. H3M.

[{udpoBoit faT4UK TeMIepaTypsl C HANa30HOM U3MEPEHUS HE YIKE UEM OT -
20 no 120C

[{udposoit faTuuk aOCOMIOTHOIO 1aBIEHUS C HANA30HOM H3MEPEHUS HE
yke ueM ot (0 1o 500 klla

JlaTyuK MarHUTHOTO MOJISA ¢ AUANA30HOM U3MEPEHUs HE yke uem ot -80 10
80 MTn

JlaTyuk HanpsKEHUs ¢ AUana3oHaMy U3MEpPEHUs He yKe ueM oT -2 10 +2B ;
ot -5 no +5B; ot -10 go +10B; ot -15 no +15B

Jlatuuk Toka He yxke yeM oT -1 1o +1A

JlaTuuk akcenepoMeTp ¢ rnoka3aressiMu He MeHee yem: +2 g; +4 g; £8 g
OtnenbHbIE YCTPOUCTBA:

USB ocuumnorpad e menee 2 kanana, +/-100B

AKceccyapsl:

Kabens USB coennauTenbHbIH

3apsaHoe ycTpoiicto ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoncerpykTop Ui npoBeieHus IKCIIEPUMEHTOB

Kpatkoe pykoBoACTBO 10 dKCIUIyaTanuu uudposoii naboparopun
[Tporpammuoe obecnieueHue

Metoauueckue pexomenaanuu (40 pador)

Hanuuue pycckos3bIMHOT0 cailTa MmoaiepiKKu

Hanuuue BU1€OPOIMKOB.

Komnsrorepnoe odopyaosanue

®opm-pakTop: HOYTOYK;

KecTkas, HEOTK/IIOYaeMas KJlaBuaTypa: Halau4uue,;
4, Hoytbyx Pycckas packiajika KIaBHaTyphl: HAJTMYHE,; 3 wr. 2 wr.
Jlnaronans 3kpaHa: He MeHee 14 AroiMOoB;
Paszpemenue skpana: He meHee 1920x1080 nukceneli;
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Koin4yecTBO eIHHHIL 151
[IpOll]]l..'Ibl[l]l"l] Koln4ecTBO eTHHHL IS
KOMILIEKTa [IpOll]H.'lel]l"l]
No HaumenoBanue KpaTicue npHMepHLIE TEXHRUECKHE XAPAKTEPHCTHK (odmeodpazoBare/bLHbIe KOMILIEKTA
obopyaoBaHus OpraHu3anuu, He (MaIOKOMILIEKTHBIE
ABJIAIOHIHECH oﬁlueoﬁpa:xosmem,ume
MaJ’IOKOMl’IJ’IEK’]‘Hb[M), opranmauuu), e1. H3M.
€. H3M.
KomnuectBo snep nponeccopa: He MeHee 4;
KonnyecTBO NOTOKOB: HE MEHee §;
bazoBas TakToBas yactoTa npoueccopa: He meHee 1 I'T'm;
MakcumansHas TakTOBas 4acToTa npoueccopa: He meHee 2,5 I'T'n;
Kami-namsate niporieccopa: He MeHee 6 MOaiir;
OO0BeM ycTaHOBICHHOM OMepaTUBHOI naMaTH: HEe MeHee 8 [ 0aiiT;
O6BeM noaaep:;KkMBacMOM ONepaTUBHOM MaMATH (1711 BO3MOXKHOCTH
pacurupenust): He menee 24 I'6aiir;
O06nem HakonuTens SSD: e menee 240 I'6aiir,
Bpems apToHOMHOI padoTHI OT OaTapeu: HE MeHee 6 4acoB,
Bec HoyTOyKa ¢ ycTaHOBIIEHHBIM aKKyMyJaTopoM: He Oonee 1,6 kr,
Buemnawuii uarepdeiic USB crannapta He Hike 2.0: He MEHee IBYX CBOOO/IHBIX.
Buemawmii uatepdeiic LAN (B ciiydae 0TCYTCTBHS Ha KOpITyce, MPEI0CTaBIsATh
Ethernet angantep USB-RJ-45);
Hanuumne Momyneid u uHTEpdEiicoB (UCTIOIb30BaHHE IEPEXOTHUKOB HE
npeaycmotpeno): VGA, HDMI;
BecnipoBopnas csa3e Wi-Fi: nanuume ¢ mognepxkoii crannapra [EEE 802.11n,
UM COBPEMEHHEE;
Web-kamepa: Hanuume;
Manunynsatop "Mblllb": HATUYKE;
[Ipenycranosnennas OC ¢ rpadHuecKuM MOJIB30BATEIbCKUM HHTEP]elicoM,
obecneunBaoIas padoTy paclpoCTPaHEHHBIX 00pa30BaTE/IbHBIX H
00IeCHCTEMHBIX IPHIIOKCHUI: HAIHYHE.
Tun ycrpoiictBa: MOV (byHKIMN neyaTu, KOMMPOBAHUS, CKAHUPOBAHU );
®opmat Oymaru: He meHee A4;
5 M®YVY (npunrep, ckanep, | LlBeTHOCTE: uepHO-Oenblii; i [ i
’ KOIHp) Texnonorus nevaru: a3zepHas ' '
MakcumaiibHoe paspenienue nevar: He Menee 1200x1200 Touek;
Wurepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
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KoJiH4ecTBO eIHHHI I
npodguILHOro KoJiH4ecTRBO eTHHHI LI
KOMILIEKTA npoguiLHoro

. HaumenoBanne (odmeodpazoBare/bLHbIe KOMILIEKTA

Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHDIE

ABIAIONIHECH obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.

€. H3M.

JONMOJIHUTEJIBHOE OBOPY/IOBAHUE

EcTecTBeHHOH aydyHas HanpaBJI€eHHOCTb

OO0ecrieunBaeT BBINIOIHEHUE JIA0OPATOPHBIX PAdOT HA YPOKax 1o OHOJIOTUH B
OCHOBHOI LIKOJIE U MPOEKTHO-UCCIIEI0BATENIbCKON ASSITEILHOCTUA YHALIUXCS.
Kommiekrauus: becnpoBoiHO# MyJIbTUAATYHK 110 OHOIOTHH € 6-10
BCTPOEHHBIMU JIATYMKAMHU:

Jatuuk BnaxkHoctu ¢ quanazonom usmepenus 0...100%

JlaTurK OCBEIICHHOCTH C JUANa30HOM H3MEpPEHHUs He yike ueM oT 0 10
180000 nx

Haruuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 1o 14 pH

JaTtuuk Temnepartypsl ¢ JuanazoHOM U3MEpeHHs He yiKe ueM oT -20 10
+140C

JlaTuuk 27IeKTPONPOBOIUMOCTH C AMAINA30HAMU U3MEPEHUSI He yiKe YeM oT 0
[Mudposas naboparopus | 10 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 10 20000 MxCwm

1. 1o OMOJIOrun JaTuuk temneparypsl OKpyKarouiei cpeibl ¢ AUarna3oHoM U3MEpPEeHHs He 1 . 1 .
(yueHu4eckas) yike ueM ot -20 no +40

AKceccyapsl:

Kabens USB coennnuTenbHbIH

3apsaHoe ycTpoiicto ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBoACTBO 10 dKCIUIyaTanuu uudposoii naboparopun
[{udposas Bugeokamepa ¢ METAJUIMYECKUM HITATUBOM, pa3pellieHue He
menee 0,3 Mmukc

[Tporpammuoe obecrnieyeHue

Mertoauueckue pekoMmenaanuu e Mmesee 30 padot

YnakoBka

Hayiuue pycckos3bI4HOTO caiTa nojIep kK, Haluuue BUACOPOIUKOB.

2. [Mudposas naboparopuss | ObecrieunBaeT BbIIOIHEHHE JAOOPATOPHBIX pabOT 10 XUMUH HA YPOKax B 1 . 1 .
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Koanuyecrso eIHHHL 119
ﬂpOll]H..']bl[[ll"l] Koanuyecrso €JIHHHL 119
KOMILIEKTAa ﬂpOltlH.'lel]l"l]
No HaumenoBanue KpaTicue npHMepHLIE TEXHRUECKHE XAPAKTEPHCTHK (odmeodpazoBare/bLHbIe KOMILIEKTA
o0opyaoBaHHNA OpPraHH3alMH, He (MaJIOKOMILIEKTHbIE
ABASAOIIHECH 05].“806[]330321‘8.]1[:]“:]8
MaJ’IOKOMl’IJIEK’]"Hb[M), opraﬂmamm), el. H3M.
€. H3M.
10 XUMHUHU (YYEHUYECKAs) | OCHOBHOM IIKOJIE ¥ HPOEKTHO-UCCIIEI0BATEIbCKON JIEATEIbHOCTH Y4alluXCsl.
Komnnexraimus:
becnpoBoaHOI MyIbTHIATYUK IO XMMHHU € 4-Msl BCTPOSHHBIMH JJaTYUKAMMU:
Jaruuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 1o 14 pH
JlaTuuk BBICOKOH TemnepaTypsl (TEpMONapHbIil) ¢ AMana3soHOM H3MEPEHHs
He yxke yem ot -100 no +900C
JlaTuuk 21eKTPONpPOBOIUMOCTH € AHANIA30HAMU U3MEPEHUsI He yike yeM oT 0
10 200 mxCwm; ot 0 o 2000 MxCwm; ot 0 10 20000 MxkCm
JlaTyuk TemrnepaTtyphl IJIATHHOBBIN C JUATIA30HOM U3MEPEHUS HE YKE YEM
ot -30 no +120C
OtaenbHbIC JATUHKH:
JlaTuMK ONTHYECKOHN IUIOTHOCTH 525 HM
AKceccyapsl:
Kabens USB coennauTenbHbIH
3apsaHoe ycTpoiicto ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
Kparkoe pykoBoACTBO 10O dKCIUTyaTaiuu udpoBoii 1adopatopun
Habop naboparopHoii ocHacTKH
[Tporpammuoe obecnieueHue
Metoauueckue pekoMmeHanuu e mesee 40 padot
Hanuuue pycckos3bIMHOT0 cailTa MmoaiepiKKu
Hanuuue BU1€OPOIMKOB.
ObecneunBaeT BbIIOIHEHUE DKCIIEPUMEHTOB 110 TEMaM Kypca QU3UKH.
Komnnexramus:
Hudposasa naboparopus . _
3 o e BCCH]JOBO,E[HOM MYJIbTHIATHUK 110 (DU3UKE C 6-10 BCTPOECHHBIMM JTaTYMKAMM: — —
) [{udpoBoit faT4UK TeMIepaTypsl C HANa30HOM U3MEPEHUS HE YIKE UEM OT -
(yueHudeckas) 20 10 120C
[{udposoit naTunk aOCOMOTHOrO AaBICHUS C IHANA30HOM H3MEPEHUS HE
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KoauyecTBo equnny s
npodguILHOro Konu4yecTBo eqnuu 1as
KOMILIEKTA npoguiLHoro
N HaumenoBanue ) (odmeodpazoBare/bLHbIe KOMILIEKTA
Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MATOKOMILIEKTHBIE
ABJSIIOLHECS obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.
e/l. H3M.

yike ueM ot 0 1o 500 klla

JlaTyuK MarHUTHOTO MOJI ¢ AUANA30HOM U3MEpPEHUs HE yiKe uem oT -80 10
80 MTn

JlaTyuk HanpsHKEHUs ¢ Auana3oHaMy U3MEpPEHUs He yiKe ueM oT -2 1o +2B ;
oT -5 1o +5B; ot -10 o +10B; ot -15 no +15B

Jlatuuk Toka He yxke yeM oT -1 1o +1A

JlaTuuk akcenepoMeTp ¢ mokasaTesssMU He MeHee ueM: £2 g; +4 g; +8 g
OtnenbHbIE YCTPOHCTBA:

USB ocummnorpad ne menee 2 kanana, +/-100B

AKceccyaphl:

Kabens USB coennHuTEeIbHBIN

3apsaHoe ycTpoiicTBo ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoHcTpykTop a1 npoBeieHus: IKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO 10 dKCIUIyaTanuu uudposoii naboparopun
[Tporpammuoe obecrnieyeHue

Meroauueckue pexomenaanuu (40 pador)

Hanuuue pyccKos3bIMHOT0 caidTa MoaIepiKKu

Hanuuue BU1€OPOITHKOB.

ObecnieunBaeT MpoBeICHUE UCCAEA0BAHUSA 110 (PYHKIIMOHUPOBAHUIO
yesoBedeckoro opranuszma. Kommekranus: becripoBogHON My/IbTHIATYUK
10 (hU3HUOJIOTHH € 5-10 BCTPOCHHBIMU JaTYUKaMu: JlaTuuk aprepuaibHOTO
[udposas maboparopus | gasnexus (0...250 MM pT. cT.)

4, 1o (hU3n0I0ruu JlaTuuk nynsca ¢ 1uana3zoHoM usMepenus He yxe 4em ot 30 no 200 ya/mun 1 . 1 .
(mpodunbHbliA ypoBeHb) | JlaTuMk Temrieparypsl Tella ¢ IMana30HOM U3MEPEHUS HE YKe YeM OT +25 110
+40C

JlaTuuk 4acTOTHI ABIXaHMS C AUATNA30HOM U3MepeHus He yike ueM ot 0 10
100 uukinos/MuH

[loKyMeHT co3aaH B 3N1eKTPoHHOI chopme. Ne 14972/20 ot 26.12.2020. VicnonHutens: JlyctuHa T.M. B 3/IEKTPOHHBIN
CtpaHuua 60 n3 77. CtpaHuua co3gana: 25.12.2020 08:05 =¥ TATAPCTAH



Koin4yecTBO eIHHHIL 151

npodguILHOro KoJiH4ecTRBO eTHHHI LI
KOMILIEKTA npoguiLHoro
. HaumenoBanne (odmeodpazoBare/bLHbIe KOMILIEKTA
Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHDIE
ABIAIONIHECH obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.
e/l. H3M.

Jatuuk yckopenus ¢ nokasareiasimu £2 g; +4 g; £8 g

OtnenbHbIE YCTPOHCTBA:

Haruuk OKI' ¢ ananasonom usmepenus He yxe uyem ot -300 no +300 mB)
Jaruuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 1o 14 pH
Jatuuk cunomep ¢ AuanasoHoM u3MepeHus He yixe ueM ot -40 1o 40 H
JlaTuuk OCBEIIEHHOCTH ¢ Mana3oHOM U3MepeHus He yxke uyem ot 0 10
180000 nk

AKceccyapsl:

Kabens USB coennHuTenbHbIH

3apsaaHoe ycTpoicTBo ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoncTpykTop Ui npoBeieHus IKCIIEPUMEHTOB

Kpatkoe pykoBoACTBO 10 dKCIUIyaTanuu uudposoii naboparopuu
[Tporpammuoe obecrieyeHue

Metoauueckue pekoMeHpaiuu e mesee 20 padot

Hanuuue pycckos3bIMHOT0 cailTa MmoaiepiKKu

Hanuuue BU1€OPOIMKOB.

ObecneunBaet nposeeHue ya4eOHOro 9K0JI0rn4eckoro MOHUTOPHHTA
MHCTPYMEHTaIbHBIMH MeTogaMu. HaGop npumensercs npu u3y4eHuu
DKOJIOTUM, OUOJIOTUH, XUMUH, Teorpaduiu U MPUPOAOBEACHHS, a TAKKE JIJIs
UH/IMBU/IYQJIbHBIX UCCIIEAOBAHUS U IPOEKTHOM JEATENIbHOCTH IIKOJIbHUKOB.
Kommiekranus: becnpoBoaHO#M MyJIbTHAATYUK 110 IKOJIOTHYECKOMY
MOHUTOPHUHTY C 8-10 BCTPOEHHBIMHU JIATYUKAMM: 1 . 1 .
JlaTyuk HUTpAT-UOHOB

JlaTyuk XJI0pUI-UHOHOB

Haruuk pH ¢ nuanazonom usmepenus He yxe uem ot 0 1o 14 pH
Jatuuk BnaxxHoctu ¢ quanazonom usmepenus 0...100%

JlaTuMK OCBEILIEHHOCTH C AMANa30HOM U3MepeHus He yxe yem ot 0 1o

[Hudposasa naboparopus
110 DKOQJIOTrHH
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HaumenoBanne
oGopynoBaHus

KpaTKue NpHMepHbIe TEXHHYECKHE XaPAKTePHCTHKH

KosmuecTBO eHHHL 115
npopHILHOrO
KOMILIEKTA
(odmeodpazoBare/bLHbIe
OpPraHH3alHH, He
ABJIAI0LIHECH
MAJIOKOMILIEKTHLIM),
e/l. H3M.

KoumnuecTBo eHHHL 115
npopHJILHOIO
KOMILIeKTa
(MaJI0KOMILIeKTHbIe
oduieodpazoBarelibHbIe
OpPraHH3alMH), el. H3M.

180000 nx

JlaTuuk TemmepaTtypsl ¢ 1Mana3oHOM U3MEpPeHHs He yike YeM oT -20 10
+140C

JaTyuk 21eKTpornpoBoIMMOCTH € AHANa30HaMHU U3MepeHus He yxe ueM oT ()
10 200 MxCwm; ot 0 1o 2000 MmxCwm; ot 0 10 20000 MxCm

JlaTuuk TemmepaTypsl OKpYXKarole cpe/ibl ¢ AHana3oHoM U3MEpEeHUs He
yike uem ot -20 n1o0 +50C

OTenbHbIE JaTYUKU:

Jatuuk 3Byka ¢ QyHKIUEH HHTETPUPOBAHUS C JUANIA30HOM U3MEPEHHS
yacToT He MeHee ueM o1 50 I'iy 1o 8 kI

JlaTuuk BJIaXKHOCTH TOYBBI € IMANA30HOM U3MeEpeHus He yxke uem ot 0 10
50%

Jlaruuk kuciopoja ¢ auanazoHom usmepenus ot 0 1o 100%

JlaTuMK ONTHYECKOHN IUIOTHOCTH 525 HM

JlaTunk ontuyeckoi miornoctu 470 um

Jlaruuk TypOuuMeTp ¢ aManazoHoM uzMepenus He yxke yem ot 0 no 200
NTU

JlaTyuk okucH yriiepoja ¢ auara3zoHom udmepeHus He yxke yem ot 0 go 1000
ppm

AKceccyapsl:

Kabens USB coenuHuTenbHbIN (2 1IT.)

3apsaHoe ycTpoicTBo ¢ kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

CrepskeHb /17151 3aKPEIUIeHUs JaTYUKOB B IITATHBE

Kpatkoe pykoBOACTBO 10 dKCIUIyaTauu uudposoii naboparopun
[Tporpammuoe obecrnieyeHue

Metoauueckue pekoMeHaanuu e mesee 20 padot

VYnakoBka
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Koin4yecTBO eIHHHIL 151

npodguILHOro KoJiH4ecTRBO eTHHHI LI
KOMILIEKTA npoguiLHoro
. HaumenoBanne (odmeodpazoBare/bLHbIe KOMILIEKTA
Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHDIE
ABIAIONIHECH obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.
e/l. H3M.

Hanuuwue PYCCKOA3ZBIYHOIO camTa NMOAACPIKKH, HATUYHUE BUACOPOIHKOB.

Tun Mmukpockona: OMOJTOrMYECKUI

Hacanka Mukpockorna: MOHOKYJIsIpHast
Hasznauenue: nabopaTopHblii

Merton uccnei0BaHus: CBETIOE T0JIe
Marepuan OnTHKH: ONTHYECKOE CTEKIIO
YBenuueHre Mukpockona, kpar: 64 — 1280
Oxymsiper: WF16x

6. Mukpockor 1udpoBoi O06wexTuBsl: 4x, 10x, 40xs (moaAnpyKUHEHHBIN) 1 . 1 .
PeBosibBepHas rojioBKa: Ha 3 00bEKTHBA

Tun noacBeTkH: 3epKajo UM CBETOUO
PacrionoeHue no/AICBETKU: BEPXHSA U HUKHSAA
Marepuain kopryca: MeTasml

[TpeamerHsiii cTouk, mm: 90

Ucrounnk nmuranus: 220 B/50 'y

Yucno meranukceneii: 1

B Habop BxoasaT Bechl Jaboparopubie dnekTponnbie 200 r, ciupToBKa
naboparopHasi, BOpOHKa KOHMYECKasl, NajlouKa CTeK/IsHHas, podupka [1X-
14 (10 mTyk), crakad Beicokuii ¢ Hocukom BH-50 ¢ metkoii (2 mitykn),
LUAJTUHJIP U3MEPUTENbHBIN 2-50-2 (CTEKIISAHHBIN, ¢ MPUTEPTON KPBIIIKOI),
mTaTuB 114 npodupok Ha 10 ruésm, 3aKuM TPOOUPOUHBIH, IHIMATEb-
noxkedka (3 wryku), Habop (UIakOHOB /U1 XpaHEHHs! paCTBOPOB U
peakTuBOB (00BbeM (pirakoHa 100 M - 5 KOMIIJIEKTOB 110 6 WITYK, 00BEM
(bnaxona 30 mi - 10 KOMIUIEKTOB 10 6 IITYK), HAJIUH/P U3MEPUTEIIbHBIN C
Hocukom 1-500 (2 mrykn), crakan Beicokuit 500 M (3 mwtyku), Habop
epiuei 1y1st MBIThS! HOCYAbI (€I /I MBIThsI IIPOOUPOK - 3 IITYKH, €pIll [Is
MBIThS KOJIO - 3 mTykn), Xanar 0enbiit X/0 (2 mTyKH), NepYaTKu Pe3MHOBBIC
XMMHYECKUE CTONKHE (2 MITYKH), OUYKH 3alIUTHBIE, QUILTPBI OyMaskHbIE

T HabGop OI'D no xumuu 1 mT. 1 .
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HaumenoBanne
oGopynoBaHus

KpaTKue NpHMepHbIe TEXHHYECKHE XaPAKTePHCTHKH

KosmuecTBO eHHHL 115
npopHILHOrO
KOMILIEKTA
(odmeodpazoBare/bLHbIe
OpPraHH3alHH, He
ABJIAI0LIHECH
MAJIOKOMILIEKTHLIM),
e/l. H3M.

KoumnuecTBo eHHHL 115
npopHJILHOIO
KOMILIeKTa
(MaJI0KOMILIeKTHbIe
oduieodpazoBarelibHbIe
OpPraHH3alMH), el. H3M.

(100 wryk), roprouee st cnuptosok (0,33 n).

B coctaB Habop BXOAT peaKTUBbI: AJIIOMUHUM, JKeJI€30, COJIAHAS KMCIIOTa,
MeTHIopank, henondranen, aMMuaK, NEPOKCU] BOOPO/Ia, HUTPAT
cepebpa u pyrue; B 001Ied CI0KHOCTH - 44 pa3JIM4YHbIX BEILECTB,
UCIIOJIb3YEMBIX /IS COCTABJIEHHS] KOMIUIEKTOB PEAKTHBOB IIPU MPOBEIECHUH
IK3aMEHALHOHHBIX IKCIIEPUMEHTOB 110 KYPCY HIKOJIbHONW XUMUH.

Yuebuas naboparopus
110 HEHPOTEXHOJIOTUHN

B cocras Bxomsr:
Cencop Tun 1 ve menee 1 wT., 00ecne4MBaET BO3MOKHOCTb PErUCTPALIUU
CUTHAJIA MWIEKTPUUYECKON aKTUBHOCTU MBI (1eKTpoMUuorpammbl, SMI).

PeFHCTpaLlHﬂ OOJKHA OCYIICCTBIACTCA HCHHBA3HBHO, CYXHMH DIICKTPOAdAMH.

B03MOXKHOCTBIO KpeIIeH!s K pyKe 4eJI0BEKa, YTO JJOJDKHO JaBaTh
BO3MOKHOCTb PETHCTPUPOBATH YJIEKTPUUECKYIO0 AKTUBHOCTH MBIIIILIBI B
obnactu, HaJl KOTOpPOH pacnonaraercs kperaenue. [Ipu nanpsxenuu
MBIIIIBI J10KHA ObITH O0EcedeHa BO3MOKHOCTh HA0I0ICHUS TYYHOCTH
curHana (t.e. npucyrcraie DMI), npu pacciiabieHUH MBIIIIB] - €€
OTCYTCTBHE.

Cencop Tun 2 ne menee | wr., odecneynuBaeT BO3MOXKHOCTL PErucTpaluu
curnana gororerusmorpammbl (PI17) onTuueckum myrem, 3a cyeT
HU3MEHEHUS OTPAKEHHOTO OT KPOBEHOCHBIX COCY/IOB CBETA, 00BEM KOTOPBIX
U3MEHSETCS 1101 BO3/ICUCTBUEM IYJILCOBOU BOJIHBLL, CEHCOP JA0JIKEH ObITh
o0ecreyeH BO3MOKHOCTBIO KPEIUICHHUS K MOYIIECYKeE [1aJ1blia 4YeJI0BeKa.
Cencop Tun 3 e menee 1 wT., o6ecneynBaeT BO3MOKHOCTh: PErUCTpalluu
curHania snekTpokapauorpammsl (OKI') He HHBA3UBHBIM CLIOCOOOM;
peructpaiuu I, II u [l oTBegeHunit; noakIt04EHUs HIIEKTPOIOB K CEHCOPY C
MMOMOIILIO COETMHUTENBHBIX MPOBOJI0B, 000pyaoBanHbiX TouchProof
pa3beMaMu.

Cencop Tumn 4 ne menee 1 mT. oOecreunBaeT BO3MOKHOCTD: PErUCTPALIMU
CUrHaja KoxHo-ranpBanuyeckoil peakuuu (KI'P), perucrpanus koroporo

| .

1 .

[loKyMeHT co3aaH B 3N1eKTPoHHOI chopme. Ne 14972/20 ot 26.12.2020. VicnonHutens: JlyctuHa T.M.
CtpaHuua 64 n3 77. CtpaHuua cosgaHna: 25.12.2020 08:05

B INNEKTPOHHBIA
a® TATAPCTAH



HaumenoBanne
oGopynoBaHus

KpaTKue NpHMepHbIe TEXHHYECKHE XaPAKTePHCTHKH

KosmuecTBO eHHHL 115
npopHILHOrO
KOMILIEKTA
(odmeodpazoBare/bLHbIe
OpPraHH3alHH, He
ABJIAI0LIHECH
MAJIOKOMILIEKTHLIM),
e/l. H3M.

KoumnuecTBo eHHHL 115
npopHJILHOIO
KOMILIeKTa
(MaJI0KOMILIeKTHbIe
oduieodpazoBarelibHbIe
OpPraHH3alMH), el. H3M.

OCYULIECTBIISIETCS HA MOCTOSHHOM TOKE; MOJKIIOYEHUS K TEJly YEJI0BEeKa C
MOMOILBIO CYXHX 3JIEKTPO/I0B, MOJAKIIOYEHHE KOTOPBIX K CEHCOPY
ocyiectBisieTcs ¢ nomoibio TouchProof pazsemos.

Cencop Tun 5 ve menee 1 wT., odecneynBaeT BO3MOKHOCTE: PErUcTpaluu
CUTHAJIA WIEKTPUUYECKON aKTUBHOCTU MO3ra (9317) ¢ momomibo cyxux
HEMHBA3HBHBIX HIEKTPO/I0B; PErUCTPALIUU IEKTPUUIECKONH aKTUBHOCTH
Pa3HBIX J0NEH MO3ra; NOJAKIHYEHHS MIEKTPOJOB K CEHCOPY C IOMOIIBIO
COEIMHUTENBHBIX NPOBOIOB, 000pyroBaHHbIX TouchProof pazsemamu;
3aKPEIUICHUs JJIEKTPOIOB HA OBEPXHOCTHU T'OJIOBBL.

Cencop Tumn 6 He meHee | 1IT., 00eCreUUBAET BO3MOKHOCTh: PErUCTPALIUU
curHasna kojaedanus rpyaHoit kinetku (CeHcop abIXaHusl); ONpeaeIeHus
YACTOTHI JILIXaHUSL.

YcerpoiicTBo At cOopa JaHHBIX OT CEHCOPOB U NEepeauy Ha HepCOHAIbHBIH
KOMIIBIOTEP 00ecreunBaeT BO3MOKHOCTL COOpa JAHHBIX OT MOIKIIOYEHHBIX
K HEMY CEHCOPOB H OTIpaBKy noiayueHHbIX AaHHbiX Ha [IK. Iogkmouenue
pentpanbHoro moayis k 1K ¢ nomomnsio USB-kabens. Llentpanbublil
MOJYJIb UMEET He MeHee | 11T,: rabBaHn4deckyo uzossiuto ot [TK.
LlenTpanbHblii MOYIb 00ECIEUUBAET BO3ZMOKHOCTD OJJHOBPEMEHHOTO
MOAKITIOUEHHS BILIOTH 110 4 ceHcopoB. Kaxkabiit u3 Bxoa0B LleHTpansHoro
MOAYJIA UMEET TaJIbBAHUYECKYIO U30JIA1IHI0 (0DecnedeHne MeKKaHaIbHOM
rajibBaHu4eckoi nzonsuuu). [loakmouenue cencopon k LleHTpansHomy
MOJIYJIIO OCYIIECTBIISETCS C IOMOLIBLIO CIEIHAIM3UPOBAHHBIX Pa3bEMOB
tuna LEMO, obecnieunBaroimux npaBuibHOCTb NOAKIIOUEHHS pa3beMa H
CHIIKAIOUIUX PUCK CIY4aHHOTr0 KacaHUsl Pa3beMOB TOKOMPOBOISIINX
4acTei, a TakKe 00eCcrnevnBarNMX 3aUUTy OT HECAHKIIMOHUPOBAHHOTO
MOJIK/TIOYEHHS K IPOU3BOJIBHBIM YCTPOHCTBAM.

Mopyns «KHonka» He MeHee | 1IT., 00ecreyuBaeT BO3MOKHOCTh: PA3METKH
PErucTpUpyeMbIX CUTHAI0B U OTMEYaTh HE MEHEe 3-X pas3auuHbIX KaTeropHH
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HaumenoBanne
oGopynoBaHus

KpaTKue NpHMepHbIe TEXHHYECKHE XaPAKTePHCTHKH

KosmuecTBO eHHHL 115
npopHILHOrO
KOMILIEKTA
(odmeodpazoBare/bLHbIe
OpPraHH3alHH, He
ABJIAI0LIHECH
MAJIOKOMILIEKTHLIM),
e/l. H3M.

KoumnuecTBo eHHHL 115
npopHJILHOIO
KOMILIeKTa
(MaJI0KOMILIeKTHbIe
oduieodpazoBarelibHbIe
OpPraHH3alMH), el. H3M.

COCTOSIHUH.

YcTpoiicTBO, BXOAAIIEE B COCTAB JIabOpaTOpuu, J0JKHO 00ecreunBaTh
BO3MOKHOCTb PETHCTPALIMH apTEPUAIBHOTO AaBJICHUS.

[Tporpammuoe obecniedyenue (nanee - [10). JlomkHo obecrieunBaTh
BU3YaJIIU3aLHIO U 00pabOTKY pErHCTPUPYEMBIX CUTHAJIOB.

I'maBHOE OKHO ITPOrpaMMbl JO/IKHO COCTOSATh U3 BKIIAJIOK, KayK/1as U3
KOTOPBIX COAEPKUT HAOOp rpauKoB, HEOOXOAUMBIX /IJI1 OTOOpaKEHUS
Tpedyemoii nudopMaluu.

JlomkHa nMeThCs BKJIaAKa 1 OJHOBPEMEHHOTO IIPOCMOTPA CUTHAA CO
BCEX CEHCOPOB, OJIHOBPEMEHHO NOKIIOUEHHBIX K LleHTpanbHOMY MOYITIO.
Dto obecrneunBacT BOZMOKHOCTE MHOTOKAHAJIBHOTO (MOJIUrpaduuecKoro)
pexxumMa padoThl YCTPOICTBA.

Taxxe NOKHBI UMETHCS BKIIAAKH JUIS BU3yaIU3alluid CUTHAJIOB OT CEHCOPOB
OMI, ®III', OKI', KI'P, 93T, cencopa abixanus, KHOIMKH; a TAKKe
MPOU3BOAHBIX IPaUKOB, HA KOTOPBIX BU3YAIU3UPYIOTCA CrieU(pUIHBIE 15
TOTO WM UHOTO CUTHAJIA BEJIMUUHBL.

[TO nomkHO 1aBaTh BO3MOKHOCTB BU3Yaau3aluu U 00paboTku
PETUCTPUPYEMBIX CUTHAJIOB, & UMEHHO:

- OMI: Bu3yanu3zaiusi CUrHaJia, CIieKTp CUrHaJIa, aMILTUTYHbIH TPUTTED

- ®I1I": Bu3yanuszanus curHania, CleKTpa CUrHajia, TaxorpamMmsl, rpapuk
mynbca

- OKT': Bu3yanu3anus curtania, TaxorpaMmabl, rpaduk myibca

- KI'P: Bu3yanusanus curiana

- O0I': Bu3yanu3anus curHaia, CnekTp CUrHajia, aMIuimTy/ia ajabha-putma,
aMIuiMTyja oera-purMma.

- CeHcop nbIXaHus: BU3yallu3alus CUTHaa,

- Knomnka: Bu3yanu3aius curHajia pa3MeTku

[T1O n0omKHO UMETH BO3MOXKHOCTB KacToMU3auu U HacTpoiiku [10 ms
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KoJiH4ecTBO eIHHHI I
npodguILHOro KoJiH4ecTRBO eTHHHI LI
KOMILIEKTA npoguiLHoro

. HaumenoBanne (odmeodpazoBare/bLHbIe KOMILIEKTA

Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHDIE

ABIAIONIHECH obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.

€. H3M.

s dexkTuBHOrO 0TOOpaskeHus rpaduKoOB: HaCTPOIKa 11BETa, BLIOOD
napaMeTpoB JJisl aHaJIu3a, BLIOOP 0TOOpakaeMbIX rpa)uKoB,
macturadbuposanue rpadukos. [10 10KHO UMETH BO3MOKHOCTD 3alIUCH U
BOCIIPOM3BEICHUS PETHCTPUPYEMbIX CUTHAIIOB.

B03M0KHOCTE HACTPOHKH TTapaMeTpoB (hUIbTpalMyu CUTHAJIA C IIOMOIIBIO
(bunbTpa HUKHUX YACTOT, PUIBTPA BLICOKUX YACTOT, 10JI0COBOro (GPUibTpa,
PEKEKTOPHOTO (hHIIBTPA.

C uenbio ya00CcTBa aHAIN3a CUTHAJIA, JIOJDKHA UMEThCS BOBMOKHOCTh
3aMUCH PErUCTPUPYEMBIX CUTHAIOB B (haiii, ¢ IoCcIeAyonei
BO3MOKHOCTBIO MX TOCJIEIYIOIIEro BoCpousBeaeHus B qanuom [10
(MMUTHUPYS PETUCTPALIMIO CUTHAJIA B PEKUME PEaIbHOTO BPEMEHH ).

B cocraBe: meToiuueckiue MaTepralibl sl YYUTENs U 00 y4aromuxcs,
OIHCAHKE NOIKIIOUEHHS CEHCOPOB J1a00PaTOPUH, UHCTPYKIIUHU IO
ucnoas3oBanuio [10, onucanue 1abopaTOpHBIX U MPAKTHYECKUX padoT,
KOTOPOE B TOM YHCJIE COAEPIKUT MPE3CHTALUMOHHBIE MATEPUAJIBL.
YnakoBka/kopoOka jadopaTtopuu A0J7KHA 00eCIeYuBaTh yA00HOE XpaHEHHE
U COAEPIKATh MOJACKA3KU ISl PACIIOTIOKEHHUSI CEHCOPOB U YCTPOUCTB
nabopatopuu u1s y100HOT0 HCIOIL30BAHUS NPEHOAABATEISIMHU U
00y4aOIMUMUCH.

TexHonornueckas HalnpaBJICHHOCTb

PoGoToTexHuueckuii Habop npeHa3HayYeH U1 U3YYEHUS OCHOB
POOOTOTEXHUKH, JIETANICH, Y3JIOB U MEXAHU3MOB, HEOOXOIUMBIX /151
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npencrapnser co00it KOMIUIEKT CTPYKTYPHBIX 2JIEMEHTOB,
COEIUHUTENbHBIX DJIEMEHTOB U HJIEKTPOTEXHUYECKHX KOMIIOHEHTOB.
Habop nossossier cobupars (M nporpaMMUpOBaTh COOMpPAEMbIe MOJIEIIN), U3
DIIEMEHTOB BXOJSIIUX B €r0 COCTAB, MOJIEIM MEXaTPOHHBIX U
pPOOOTOTEXHHUECKUX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIIPABJICHHEM, B

O0pa3oBaTenbHbIH
KOHCTPYKTOp /151

0. MPAKTUKHU OJIOYHOTO
POrpaMMUPOBAHUS C
KOMIUIEKTOM JaTYNKOB

l . 1 .
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Koin4yecTBO eIHHHIL 151

npodguILHOro KoJiH4ecTRBO eTHHHI LI
KOMILIEKTA npoguiLHoro
. HaumenoBanne (odmeodpazoBare/bLHbIe KOMILIEKTA
Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHDIE
ABIAIONIHECH obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.
e/l. H3M.

TOM HHUCJIE HA KOJIECHOM XO/1y, a TaK K€ KOHCTPYKLIHMH, OCHOBAaHHBIX Ha
UCII0JIL30BAaHUH T1€pe/1ay (B TOM YUCJIE YEPBSYHbIX U 3y04aThiX ), a TaK Ke
pBIYAroB.

CBETO/IMOIHBIN MATPUYHBIN JUCIUICH ¢ 0€N0l MOJACBETKON HAa KOHTPOJLIEpE
KonuuecTBo nopToB BBO1A/BbIBOIAa HA KOHTPOJUIEPE HE MeHEe 6
KonuuecTBo KHOMOK He MeHee 4

O06111ee KOJIHYECTBO IEMEHTOB: He MeHe 520 HIT., B TOM YHCIIE:

1) nporpamMmmupyeMblii 0J1I0K yIpaBieHUs, KOTOPbIH MOKET padoTarh
ABTOHOMHO U B [IOTOKOBOM PEKUME;

2) CepBOMOTOPBI

3) 1aTuMK CUIIBI

4) n1aTYMK pacCTOSAHUS

5) naTyMk 1BeTa

6) akkymyJsiTopHas Oarapes

7) IlnacTUKOBBIE CTPYKTYPHBIE DJIEMEHTDI, BKJIIOYast epopupoOBaHHbIE
HIIEMEHTBL: 0aJIKi, KyOUKH, OCH U BaJIbl, COEJUHUTEILHBIEC JIEMEHTHI K OCSIM
, lIECTEPHHU, MPETHA3ZHAUYEHHBIE IS CO3/IaHUSI YEPBAYHBIX U 3y0UaThIX
nepenay, COEAMHUTENbHBIE U KPEMEKHbIE DJIEMEHTDI;

7) Ilporpammuoe obecrieueHne, UCMOJIb3YEMOE IS TPOTPAMMHUPOBAHUS
coOupaeMbIX pOOOTOTEXHUIECKUX MOJIENICH U YCTPOHCTB, JOCTYIHO A5
ckaunBaHus u3 cetu Murepuer

KoMIuiekT 1ist u3y4eHHst OCHOB YICKTPOHUKH U POOOTOTEXHUKH
Habop noszken ObITH IpeHa3HAYEH 1715 IPOBEACHUS YUeOHBIX 3aHATHI 1O

O0pa3oBatenbHblii HAOOP
AJICKTPOHHUKE H CXEMOTCXHHUKE C HCIbIO U3YUYCHHA Haubomee

110 MEXAaHHKE,

10. R ————— pacnpoCTpPaHEHHOU HIIEMEHTHOM 0a3bl, MPUMEHAEMOM JIJ11 UHKECHEPHO- 1 . 1 .
B TOTEXTIRE TEXHMUYECKOT0 TBOPUECTBA yHAIIUXCA U pa3padOTKH yueOHBIX MOJeneH
P poGoToB. Habop nomkeH no3BoisaTh y4aliuMcs Ha MPAKTUKE OCBOUTD
OCHOBHbBIE TEXHOJIOIT'MH IPOEKTUPOBAHMS pOOOTOTEXHUUECKUX KOMITJIEKCOB
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HaumenoBanne
oGopynoBaHus

KpaTKue NpHMepHbIe TEXHHYECKHE XaPAKTePHCTHKH

KosmuecTBO eHHHL 115
npopHILHOrO
KOMILIEKTA
(odmeodpazoBare/bLHbIe
OpPraHH3alHH, He
ABJIAI0LIHECH
MAJIOKOMILIEKTHLIM),
e/l. H3M.

KoumnuecTBo eHHHL 115
npopHJILHOIO
KOMILIeKTa
(MaJI0KOMILIeKTHbIe
oduieodpazoBarelibHbIe
OpPraHH3alMH), el. H3M.

Ha npuMepe yueOHbIX Mojenel pod0ToB, a TaKkKe U3yYUTh OCHOBHbBIE
TEXHUYECKUE PelleHus B 00J1acTH KHOEPHETUYECKUX U BCTPAUBAEMBIX
CUCTEM.

B cocraB komIuIeKTa 10/1K€H BXOAUTh HA0Op KOHCTPYKTUBHBIX 2JIEMEHTOB
Juis cOOpKH MakeTa MaHUIYJIALUOHHOrO po00Ta, KOMIUIEKT META/LITNYECKUX
KOHCTPYKTHBHBIX 2JIEMEHTOB JUIsl COOPKU MakeTa MOOMJILHOrO podoTa U T.I1.
B cocTaB KoMIUIEKTa BXOJUT HA0Op 2JEKTPOHHBIX KOMIIOHEHTOB 15
M3YYEHUsI OCHOB JIEKTPOHUKH U CXEMOTEXHUKH, & TAKKE KOMILJICKT
HPUBOJIOB U JIaTYUKOB PA3IUYHOIO TUIA Ui pa3paboTKu
POOOTOTEXHHMUYECKUX KOMILIEKCOB.

B cocTaB komIUIeKTa 10J1KHO BXOJAUTE: MOTOPBI C 9HKO/IEPOM - HE MEHEe
21T, CepBOIPHUBO/L OOJIBIION - HE MEHEE 411IT, CEPBOIIPHBO]I MAJIbIH - HE
MeHee 21T, MHGpaKpacHblil JaTUHK - HE MEHee 31T, YIbTPa3BYKOBOMH
JIaTHMK - HE MEeHee 31T, JaTYUK TeMIIepaTyphbl - He MeHee 11T, qaTunuk
OCBEILIEHHOCTH - He MeHee 11T, Habop IEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopbl, KOHAEHCATOPBI, CBETOAUOAbI PA3JIMYHOTO HOMHHAJIA),
KOMILJIEKT HPOBOJOB i OecraeyHoro NpoOTOTHIIMPOBAHUS, IIJ1aTa
OecriaeyHoOro NPOTOTUITUPOBAHUS, AKKYMYJITOP U 3apsiIHOE YCTPOUCTBO, .

B coctaB komIuiekTa JJ0JI3KEH BXOAUTh IPOrPAMMHUPYEMBIit KOHTPOJLIED,
nporpammupyemblii B cpesie Arduino IDE mnu ananoruyseix ¢cBo001HO
pacrpocTpaHseMbIX cpeaax paspadborku. Ilporpammupyembiii KOHTpOILIEP
JIOJDKEH 00/1a1aTh OPTAMU JJIsl TOJKITIOYEHHS HIU(DPOBBIX M AHATIOTOBBIX
ycrpoiicts, untepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth nnu
WiFi.

B coctaB komIuieKkTa JOMKEH BXOAUTH MOAYJIb TEXHHUECKOT0 3peHUs,
HPEACTABIIOMUN cO00I BHIYUCIUTENILHOE YCTPONHCTBO CO BCTPOCHHBIM
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KoJiH4ecTBO eIHHHI I
npodguILHOro KoJiH4ecTRBO eTHHHI LI
KOMILIEKTA npoguiLHoro

. HaumenoBanne (odmeodpazoBare/bLHbIe KOMILIEKTA

Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHDIE

ABIAIONIHECH obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.

€. H3M.

MHUKPOIPOLIECCOPOM (KOJI-BO SZIep - He MeHee 41T, 4acToTa sijipa He MEeHee
1.2 I'Tu, 06bem O3V - ve menee 512M0O, 00beM BCTPOEHHOMN MAMSITH - HE
menee 81°0), uHTErpupOBaHHOI KaMepol (MaKCUMAaIbHOE pa3pelleHue
BUJIEOTNIOTOKA, nepenaBaeMoro no uutepdeiicy USB - He menee 2592x1944
€/1.) U ONTHYECKOHN cucTemMoil. Mo1y/ib TEXHUYECKOTO 3PEHUS T0JKEH
001a1aTh COBMECTUMOCTBIO C Pa3IMYHbIMH ITPOIrPAMMUPYEMBIMH
KOHTpoJuiepaMu ¢ nomotibio uatepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Moysib TEXHUYECKOTO 3pEHHUs IOJKEH HMETh BCTPOEHHOE
MpOrpaMMHOe 00eCIeueHHuEe Ha OCHOBE OIEPAlIMOHHOM cucTeMbl Linux,
MO3BOJISIOLIEE OCYIIECTBISATh HACTPONUKY CUCTEMbI MAIIMHHOTO OO y4EeHUS
apaMeTpOB HEUPOHHBIX CETEH /11 OOHAPYKEHUS 00BEKTOB, ONPECICHUS
UX [TapaMeTpoB U AanbHeied naeHTHGUKaLUH.

Komruiekt JOJIZKEH obecrieunuBaTh BO3MOKHOCTD H3Y4YCHHUA OCHOB
pa3pabOTKK MPOrpaMMHBIX U alapaTHbIX KOMIUIEKCOB MHKEHEPHBIX
cucrem, pemeHuii B cepe "MHTepHeT Bemeit", a Takke peieHuil B 00acTu
pOﬁOTOTEKHHKH, HCKYCCTBCHHOI'O HHTCIINCKTA U MAlTHHHOTO O6y‘1€HHH.

YueOHbli poOOT-MaHUITYIATOP NMPEAHA3HAUEH 1JI11 OCBOCHHUS
00y4aKIUMHUCI OCHOB POOOTOTEXHUKH, IS MOJATOTOBKHA 00Yy4arONIUXCs K
BHEJIPEHUIO U MOCIIEAYIOIIEMY UCIOIL30BAHNIO POOOTOB B IIPOMBIIIIIIEHHOM
YeTbipéxoceBoi MIPOM3BOJICTBE.

yueOHbIit podOT- KonuuectBo oceld podoTa MaHUTYJISATOPA - YETBIPE.

I1. MaHHUITYJISTOP C ITepemenienne HHCTPYMEHTA B IPOCTPAHCTBE 110 TPEM OCAM JOJKHO 1 . 1 .
MO/1yJIbHBIMM CMEHHBIMH | YIPABJISIThCS IIArOBBIMU ABUTATEsIMU. HarnpsokeHue MATaHUS 111aroBbIX
HAcaaKaM# asuraresnei He dosnee 12 B.

CepBojBuraresb 4eTBEPTOH OCH JOJIKEH 00eCreunuBaTh NOBOPOT
UHCTPYMEHTA.

Yros moBopoTa MaHUMY/ISTOPA HA OCHOBAHUM BOKPYT BEPTUKAIILHOI OCH HE
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HaumenoBanne
oGopynoBaHus

KpaTKue NpHMepHbIe TEXHHYECKHE XaPAKTePHCTHKH

KosmuecTBO eHHHL 115
npopHILHOrO
KOMILIEKTA
(odmeodpazoBare/bLHbIe
OpPraHH3alHH, He
ABJIAI0LIHECH
MAJIOKOMILIEKTHLIM),
e/l. H3M.

KoumnuecTBo eHHHL 115
npopHJILHOIO
KOMILIeKTa
(MaJI0KOMILIeKTHbIe
oduieodpazoBarelibHbIe
OpPraHH3alMH), el. H3M.

menee 180 rpanycos.

Jluist onpeiesieHus MOJIOKEHUsT MAaHUITYJISITOPA [IPU IIOBOPOTE BOKPYT
BEPTUKAIIBHOM OCH JI0JKEH MCIOIb30BATHCS IHKO/IEP.

VYroJ mOBOpOTA 3a/IHETO MjIeda MaHumyJsaTopa He meHee 90 rpaaycos.
Yros moBopoTa nepeHero mieda Manunyiaropa He meree 100 rpaaycos.
JUisa onpenieneHust OJIOKEHHS 3aIHETO U HEPEIHETO I1J1ed MaHUITYJIATOpa
JIOJDKEH MCIO0JIL30BaThCA IMPOCKOIL. YTOJI OBOPOTA 110 HETBEPTOM OCH HE
meHee 180 rpanycos.

JlomxHa ObITh BO3MOKHOCTb OCHAIICHUS CMEHHBIMU HACaAKaMH (HarpuMmep,
JiepaKarenb Kapanjaia uim (omacrepa, pucocKa ¢ CepBO/IBUraTesIeM,
MEXAHUYECKOE 3aXBAaTHOE YCTPOMCTBO C CEPBOIBUTATEIEM, YCTPOHCTBO /ISl
JIA3€pPHOM TPABUPOBKU UJIA YCTPOUCTBO y1s 3D-neuwartn).

JomkHa ObITE BO3MOXKHOCTE NMOAKITIOYEHUS JOTIOJTHUTENBHBIX YCTPOUCTB
(Hanpumep, TpaHCIIOPTEPA, pejibca Ul epemMenieHust podoTa, myibTa
YIpaBJICHUS THNIA JKOUCTUK, KAMEPhI MAIIMHHOTO 3PEHUSI, ONITHYECKOr0
JaTYMKA, MOJTYJIsi OECIIPOBOIHOTO JI0CTYIIA.

Po0oT-MaHUNYISATOP J10J17KEH 00ECIeYuBaTh NEPEMEIICHIE HACA/IKU B
HPOCTPAHCTBE, AKTUBAIMIO HACA/IKH, BO3MOXKHOCTb MOJYYEHUS CUTHAJIOB OT
KaMepbl U JJATYUKOB, BOBMOXKHOCTh YIIPABJICHUS AOTIOJIHUTEIbHBIMU
YCTPOMCTBAMH.

Marepuain kopnyca — amomunuii. uamerp paboueii 30ub! (0e3 yuera
HABECHOT'0 MHCTPYMEHTA M 4eTBepToi ocu) He menee 320 mm. UuTtepdetic
noakoueHus — USB.

JlomkeH uMeTh BO3MOKHOCTh aBTOHOMHOM pa0OThl U BHEHTHETO
yIpaBJICHUS.

YnpaBnsonuii KOHTPOJUIEP TO/DKEH ObITh COBMECTUM €O cpeaoit Arduino.
Ynpapasionuii KOHTPOJUIEP COBMECTUM CO CPEI0il MpOorpaMMHpPOBaHHS
Scratch, u s3p1K0M nporpammupoBanus C.
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KoJiH4ecTBO eIHHHI I
npodguILHOro KoJiH4ecTRBO eTHHHI LI
KOMILIEKTA npoguiLHoro

. HaumenoBanne (odmeodpazoBare/bLHbIe KOMILIEKTA

Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHDIE

ABIAIONIHECH obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.

€. H3M.

Jomxen obecrieuuBaTh MOBOPOT 10 IIEPBLIM TPEM OCSAM B 3aJlaHHBIN yroil U
Ha 3a/IaHHBIM YT oJ1, MOBOPOT IO YETBEPTOW OCH Ha 3a/IaHHBIN YToJI,
JaBuxkenue B koopauHatsl X, Y, Z, nepeMeleHue Ha 3alaHHOE pacCTOsHHE
1o koopauHatam X, Y, Z, nepeady JaHHbLIX O TEKYILEM MOJI0KEHUH YIJIOB,
nepejavy JaHHBIX O TEKYIIUX KOOPAMHATAX MHCTPYMEHTA.

JlomxeH noajepKuBaTh NepeMelieHue B IEKapTOBBIX KOOPAMHATAX U yriax
OBOPOTA OCEH, € 3a/1aHHOI CKOPOCTBIO H YCKOPEHUEM.

Turbl nepemMenieHuii B 1eKapTOBbIX KOOPAUHATAX: JIBUKEHUE 110
TPAEKTOPUH, IBUKEHHE IO MPIMOM MEIKIY ABYMS TOUKAMH,
MEPETNPHITMBAHUE U3 TOYKU U TOYKY (NIEpeHOC 00BEKTA).

OO0GpazoBaTesibHBII KOMIUIEKT JOJIDKEH ObITh MpeIHA3HAYEH /111 U3YYEeHUS
pOOOTOTEXHUYECKUX TEXHOJOTHI, OCHOB MH()OPMAIIMOHHBIX TEXHOJIOTHI 1
TEXHOJIOTHi1 IPOMBIIIJICHHONW aBTOMATHU3AIUH, @ TAKKE TEXHOJIOT i
OPOTOTUIIUPOBAHUS U AJZIMTUBHOTO IPOU3BO/ICTBA.

B coctaB komIuieKTa JOIKHO BXOUTH!

1) UntennekryalibHblil CEpBOMO/YJIb C MHTETPUPOBAHHON CHCTEMOM
VIIPaBJICHUS, MTO3BOJISIONIEH 00beIMHATE CEPBOMOJIYIIU APYT C APYTOM I10
nociae0BaTeIbHOMY HHTEp(delicy - He MeHee O1IT;

2) PoboToTeXHUYECKUI KOHTPOJUIEP MOYJIBHOIO TUIIA, ITPEACTABISIONINAN
c000# OJTHOTIATHBI MUKPOKOMITBIOTEP C ONEPAllMOHHON cucTeMoi Linux,
00BbEAUHEHHBIH ¢ nepu(epuitHbIM KOHTPOJIJIEPOM C MOMOILBIO I1JIaThl
pacuupenusi. POO0ToTeXHUYECKUI KOHTPOJUIEP I0JKEH Y/10BIETBOPSTh
TEXHUYECKUM XapaKTEPHUCTUKAM: KOJI-BO siiep BCTPOEHHOIO
MUKPOKOMITBIOTEPA - HE MEHEE 4, TAKTOBAs 4acTOTa sijipa - He MeHee 1,2
[T, o6bem O3Y - He menee 512 M0, nannuue unrepdeiicos - SPI, 12C,
12S, TTL, UART, PWM, nudpoBsie u aHaI0roBbIE OPTHI 1715
MOJKIIOUEHHs] BHEIIHUX YCTPOIHCTB, a Takke WiF1 unu Bluetooth s
KOMMYHHMKAILIMU CO BHEIIIHUMU ycTponcTBaMu. PoboToTexHuueckui

OOpa3oBarenbHblid HabOp
VT U3YUECHHUSI
MHOTOKOMITOHEHTHBIX

12. pOOOTOTEXHUUECKUX
CUCTEM U
MaHUIYJISIIUOHHBIX
poboToB

1 wr. 1 .
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HaumenoBanne
oGopynoBaHus

KpaTKue NpHMepHbIe TEXHHYECKHE XaPAKTePHCTHKH

KosmuecTBO eHHHL 115
npopHILHOrO
KOMILIEKTA
(odmeodpazoBare/bLHbIe
OpPraHH3alHH, He
ABJIAI0LIHECH
MAJIOKOMILIEKTHLIM),
e/l. H3M.

KoumnuecTBo eHHHL 115
npopHJILHOIO
KOMILIeKTa
(MaJI0KOMILIeKTHbIe
oduieodpazoBarelibHbIe
OpPraHH3alMH), el. H3M.

KOHTPOJLIEP AOKEH 00ecneunBaTh BOZMOKHOCTL IIPOrPpaMMHPOBAHUS C
nomMonisio cpencts a3bikoB C/C++, Python u cBoGoaHO pacnpocTpanseMoit
cpeap! Arduino IDE, a taxske ynpaieHust MoJenssMu poOOTOTEXHUYECKUX
CUCTEM C TOMOIIBIO cpebl ROS.

3) BeruucaurenbHbli MOYJIb CO BCTPOCHHBIM MUKPOKOHTPOJLIEPOM - HE
MeHee 11T, BeraucauteabHblii MO1Y/Ib JOJIKEH 00J1a7aTh BCTPOSHHBIMH
A(PPOBBIMHU MOPTAMH - HE MeHEe 1 21T U aHAJIOTOBBIMM MOPTAMHU- HE MEHEE
12T, BeruucnuTenbHblit MOTY/b T0JKEH 00J1a1aTh BCTPOEHHBIM MOJIYJIEM
OecripoBoHOi#l cBa3u Tura Bluetooth u WiFi nns co3nanus annapatso-
IPOrpaMMHBIX pelIeHUH U "yMHBIX/CMapT"-yCTPONUCTB AJis pa3paboTKu
pemenuii "Uutepuer Beei".

BoruncnurenbHbli MOYIb JOJKEH 00/1a7aTh COBMECTUMOCTBIO €
nepudepuiiHbIMU IUIATAMU 1718 HoKI0YeHus K cetu Ethernet u
MOJKTIOUEHUS BHEIIHEH CUIOBOU HArPy3KH.

4) Moayb TEXHUYECKOTO 3pEHUs, TIPEACTABIISIIONINM COO0N YCTPONUCTBO Ha
0as3e BBIYUCIUTEILHOIO MUKPOKOHTPOJLIEPA U UHTETPHPOBAHHON KaMephl,
obecrneyuBaloIIee pacrno3HaBaHue MPOCTEHINNX H300pakeHN Ha MOTYJIE 3a
CYeT COOCTBEHHBIX BLIYUCIUTENBbHBIX BO3MOXKHOCTEH - HE MeHee |1T;
Moaynb TEXHHYECKOTO 3pEHUS TOKEH 00ecnedBaTh BOZMOXKHOCTh
OCYILECTBJISIThL HACTPOHKY KCIIO3uIuu, Oananca deinoro, HSV
COCTaBJISIIOIINX, TUIOMIA U OOHapyKUBaeMOl 001acTu N300paxeHus,
OKpYTJIOCTH OOHApYKUBAaeMOil 001acTU U300paKEHUS, MTOJT0KEHUE
oOHapy)KUBaeMbIX 00/1aCTEl OTHOCUTENBLHO APYT Apyra

Moyiib TEXHUYECKOTO 3PEHUS JI0/DKEH UMETh BCTPOEHHbIE HHTEpP(EHChI -
SPI, UART, I2C wnu TTL aist KOMMYHUKALIMK APYT C APYTOM WU
BHELIHUMHU YCTPONCTBAMH.

5) KoMmmuiekT KOHCTPYKTUBHBIX 2JIEMEHTOB U3 MeTail1a 17151 COOpPKH MOJAEIN
MaHUIYJISITOPOB - HE MeHee lT;
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KoJiH4ecTBO eIHHHI I
npodguILHOro KoJiH4ecTRBO eTHHHI LI
KOMILIEKTA npoguiLHoro

. HaumenoBanne (odmeodpazoBare/bLHbIe KOMILIEKTA

Ne KpaTtkue npumepHbie TeXHUYeCKHE XAPAKTEPHCTHKH
obopyaoBaHus OpraHu3anuu, He (MaJIOKOMILIEKTHDIE

ABIAIONIHECH obuieodpaszoBaTesbHble
MAJIOKOMILIEKTHBIM), OpraHu3anmm), ea. H3M.

€. H3M.

6) KomruiekT 3J1eMeHTOB /151 COOPKH BaKYyMHOT'O 3aXBara - He MeHee T,
OO0pa3oBaTesibHBII POOOTOTEXHUYECKUI KOMILIEKT JOJIKEH COJIePKATh
Ha0Op OUOIMOTEK TPEXMEPHBIX MOJEJIEH ISl TPOTOTUIIMPOBAHUS MOJICIICH
MOOMJIBHBIX U MAHUTTYJISILIMOHHBIX POOOTOB pa3iMuHoro tumna. B cocras
KOMILIEKTA JOJHKHBI BXOJAUTh UHCTPYKLIUU U METOAMUYECKUE YKA3aHUs 10
pa3paboTke TpeXMEpHBIX MOeIeH MOOMIBHBIX pOOOTOB,
MaHUMYJISIMOHHBIX POOOTOB € Pa3IMYHBIMU TUIIAMYU KHHEMATHKHU (YrioBas
KMHEMATHUKA, IJI0CKO-TIapallielibHasi KHHEMATHKA, JIeJbTa-KHHEMATHKA,
SCARA nm peruaxHast KuHeMaTHKa, miaardopma Ctioapra U T.11.).
O06pazoBaTesibHBII POOOTOTEXHUYECKUI KOMILIEKT JOJIKEH COJIePKATh
MHCTPYKLIUH 10 IPOEKTUPOBAHUIO POOOTOB, HHCTPYKLIUU U METOJUKH
OCYILIECTBICHUS MHIKEHEPHBIX PACUETOB IPU NPOCKTUPOBAHUU (PaCUEThI
HAarpy3kKd 1 MOMEHTOB, PacyeT MOLIHOCTH IPUBO/IOB, PACUET apaMeTpoB
KMHEMATUKH U T.I1.), HHCTPYKLUU O pa3zpabOTKe CUCTEM yIPaBICHUS U
HPOrpaMMHOTO O0ecreYeHus JJis yIpaBaeHus podoTaMu, HHCTPYKLIUU U
METOJMKHU 1O pa3zpaboTKe CUCTEM YIPABICHUS C DJIEMEHTaMU
MCKYCCTBEHHOI0 MHTE/UIEKTa U MAITHHHOTO O0y4eHUsL.

Komnbiorepuoe o0opynoBanue

®opm-hakTop: HOYTOYK;

Kectkast, HeOTK/IIOUaeMasl KlIaBUaTypa: HAJTUYHeE,;

Pycckas packiajka K1aBuaTypbl: HAJINYKE;

JlnaroHane skpaHa: He MeHee 14 q10iMoB;

Paspemienue sxpana: He menee 1920x1080 nmukceneii;
KonuuectBo sjiep npoueccopa: He MeHee 4;

KonnuecTBo NOTOKOB: HEe MeHee 8;

bazoBas TaktoBas 4yacrora npoueccopa: He menee 1 ['T';
MakcumasibHas TaKTOBas 4acToTa npoleccopa: He menee 2,5 [';
Kbnr-namsates nponeccopa: He Menee 6 Moaiit;

13. Hoytbyx 1 . 1 .
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HaumenoBanne
oGopynoBaHus

KpaTKue NpHMepHbIe TEXHHYECKHE XaPAKTePHCTHKH

KosmuecTBO eHHHL 115
npopHILHOrO
KOMILIEKTA
(odmeodpazoBare/bLHbIe
OpPraHH3alHH, He

KoumnuecTBo eHHHL 115
npopHJILHOIO
KOMILIeKTa
(MaJI0KOMILIeKTHbIe

ABASAOIIHECH oﬁmenﬁpazonmenbume
MaJ’IOKOMl’I.]'IEK’]"HblM), opraﬂmamﬂi), el. H3M.
€. H3M.
O0beM yCTaHOBIEHHOM ONEpaTUBHOMN naMsaTH: He MeHee § ['0aiir;
O0BeM Mo IePKUBAEMOM OMEPATUBHON MaMSTH (/11 BO3MOKHOCTH
pacuiupenusi): He MeHee 24 ['0aiiT;
O6beMm Hakonutensa SSD: ne menee 240 ['Gaiir,
Bpems aBToHOMHOM paboTh! 0T Oatapen: He MeHee 6 4acoB,
Bec HoyTOyKa ¢ YCTAHOBJICHHBIM aKKyMYJIsiTOpoM: He Oosee 1,6 kr,
Buemnuii untepdeiic USB cranpapra He Huxe 2.0: HE MeHee BYX
CBOOOIHBIX.
Buemnuii unrepdeiic LAN (B ciiydae OTCyTCTBHS Ha KOpITyCe,
npenoctanisnth Ethernet ananrep USB-RJ-45);
Hanuuue moayneit u narepdeiticoB (MCMONb30BaHUE MEPEXOIHUKOB HE
npeaycmotpeno): VGA, HDMI;
becnpoBoanas cea3p Wi-Fi: nanuuue ¢ nognepxkkoi cranaapra IEEE
802.11n, wiu coBpemMeHHEE;
Web-kamepa: Hanuuue;
Mauunynsrop "Mbiiib"; HaIM4KUE;
ITpenycranoBienHas onepanyoHHas CUCTEMa ¢ rpad)UUeCKUM
M0JIb30BaTe/IbCKUM UHTEp(deiicom, odecnieunBatoas padbory
pacnpoCTpaHEHHBIX 00PA30BATEIbLHBIX U O0IIECUCTEMHBIX TTPUIIOKEHUII:
HalM4ue.
THIT KOpITyca: METall;
BO3MOXKHOCTb 0€3011aCHOI0 3allUILEHHOT0 3aMKOM XPaHEHUSI HOYTOYKOB!
HaIM4ue;
14 Tenexxa-xpanunuiie BO3MOIKHOCTb 3apsiIKH HOYTOYKOB: HAalM4KE, MOAAEPKKA HOYTOYKOB U3 | wr [ wr
' HOYTOYKOB KOMILIEKTA OCTABKHY; ' '
Hanuuue poyrepa Wi-Fi crangapra 802.11n wiu coBpemennee: 1 mir.
MOJ/IEPIKKA HOYTOYKOB M3 KOMILIEKTA [1OCTAaBKU;
KOJIMYECTBO HOYTOYKOB: OT 6 HITYK, MO//IEPIKKAa HOYTOYKOB U3 KOMILIEKTa
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HaumenoBanne
oGopynoBaHus

KpaTKue NpHMepHbIe TEXHHYECKHE XaPAKTePHCTHKH

KosmuecTBO eHHHL 115
npopHILHOrO
KOMILIEKTA
(odmeodpazoBare/bLHbIe
OpPraHH3alHH, He
ABJIAI0LIHECH
MAJIOKOMILIEKTHLIM),
e/l. H3M.

KoumnuecTBo eHHHL 115
npopHJILHOIO
KOMILIeKTa
(MaJI0KOMILIeKTHbIe
oduieodpazoBarelibHbIe
OpPraHH3alMH), el. H3M.

MOCTaBKH;

Hanpsoxenune nuranusi: 220B\50101;

[Torpebnsemas moiHocTb, BT (Makcumym): 2500;
[Torpebnsiemsrit Tok, A (Makcumym): 12;

JlnuHa mHypa 3MeKTponuTanus: oT 2,5 Merpa;

3amura OT nepeHanpsyKeHUs, KOPOTKOI0 3aMbIKAHUS: HATHYUE,
Kosneca ans nepeiBuKeHus: ¢ TOPMO30M: HAITHYHE.
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Jlnct cornacoBaHus k gokyMmeHTy Ne 14972/20 ot 26.12.2020

MHunumatop cornacoBanus: JlyctuHa T.M. 3amectutens HayanbHMKa otaena oduiero
obpasoBaHusa U UTOroOBOM aTTeCcTauMm oby4aroLmnxcs

CornacoBaHue nHmuumpoBaHo: 25.12.2020 08:06

JlucT cornacoBaHunA Twn cornacoBaHus: nocnepoBaTeribHoe
N° PUO Cpok cornacoBaHus PesynbTat cornacoBaHua  3amevaHus
CornacosaHo
1 WeaHoBa T.A. -

25.12.2020 - 08:16

LiCornacoBaHo
2 ®epoposa T.T. 25.12.2020 - 22:12

LiMNoanucaHo
3 | 3akuposa M.3. 26.12.2020 - 13:42
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