MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

PACIIOPS) KEHUE
ot 12 ssuBaps 2021 r. N P-6

Ob YTBEPKAEHUU METOINYECKHUX
PEKOMEHJIAIIUH IO CO3JAHUIO U
OYHKIIMOHUPOBAHUIO B
OBINEOBPA3OBATEJBHbBIX OPI'AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'HYECKOM
HATIPABJEHHOCTEHN

Bo ucnonnenue nynkra 4 [IpaBui npenoctaBieHus U pacupeneneHus cyocuauii u3 gpenepaibHOro
Oromkera Oromkeram cyOBekToB Poccuiickoit denepanuu Ha COPHHAHCHPOBAHHWE PACXOIHBIX
o0s13aTesibeTB cyObekToB Poccuiickoit denepannn, BOZHUKAIOUIMX MIPU PEeAIU3aLUU PETHOHAIBHBIX
IIPOEKTOB, O00ECIEeUNBAIOUINX JIOCTH)KEHUE Lelel, Moka3aTelied MU pe3yibTaToB (elepallbHbIX
MPOEKTOB, BXOMAAIIMX B COCTaB HalMOHaIbHOTO TmpoekTa "OOpa3oBaHue", B paMmkax
rocyJIapcTBeHHOM mporpaMmmbl Poccuiickoit ®@enepanuu "PazButue oOpa3zoBaHus', MpUBEICHHBIX B
ITpunoxkxennn N 5 K rocymapctBeHHoW mnporpamme Poccuiickoin ®enepaunn "Pa3Butne
obOpasoBanus", yTBep>KJaeHHON mocraHoBieHueM lIpaButenbctBa Poccuiickoit denepanun ot 26
nexabps 2017 r. N 1642:

1. YTBepauth npunaraeMmele Metoanueckue peKOMEHalluy 10 CO3AaHHI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUAX, PACTIONOKEHHBIX B CEIbCKOW MECTHOCTH U MaJbIX TOpOJax,
IIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOW HAINPABJICHHOCTEH B paMKax
pPETHOHANIBHBIX TPOEKTOB, O0ECMeYMBAIONINX JOCTI)KEHHE IIeNiel, TMoKaszaTteneil W pe3yiabTaTa
denepanbHoro npoekra "CoBpeMeHHas IIKoIA" HAallMOHAIBHOTO MpoekTa "Obpa3oBanue",;

2. KoHTpo:b 32 MCTIONIHEHNEM HACTOSIIET0 pacOPsKEHHs OCTaBJISIO 32 COOOM.
T.B. BACHJIPEBA
Ipunosxcenue

YTBEPK/[EHBI



pacnopsicenuem
Munucmepcmea npoceewenus
Poccuiickoti @edepayuu

om 12 sneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJIAIIUU 11O CO3JAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJIbCKONU MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEN

1. O01mme moJiIoKeHus

Hacrosimue Meronuueckue pexoMeHnanmu (nanee - PexoMeHnamm) HarpasieHbl Ha 00ecriedeHue
CAWHBIX OpPraHU3allMOHHBIX W MCTOAWYCCKUX YCJIOBI/If/'I CO3JaHusa u O6HII/IX Ioaxo4g0B K
(GYHKIIMOHMPOBAaHHIO B 0O0IIEOOpPa30BATENBHBIX OpPraHU3AIMAX, PACIIOJIOKECHHBIX B CEIIBCKOU
MCCTHOCTH W MaJlbIX ropoaax, LHCHTPOB O6p8,30BaHI/I$[ CCTCCTBGHHO-Hay‘IHOf/’I A TEXHOJIOTUYECKOM
HarpaBieHHocTeld "Touka pocra", B wmensx obOecneueHus peanu3anud (eaepaabHOTO HpOeKTa
"CoBpemeHHasl 1IKoJa" HallmoHaIbHOro npoekTa "O6pa3oBanue" (najnee - ¢peaepanbHbIN IPOEKT), B
TOM YHCIJI€ YCTAaHOBJIEHUS TpeOOBAHUHN K pe3ylbTaTaM HCIOJIb30BaHUS cyOCcUaAnu U3 (heaepabHOro
Oromxera OropkeraM cyObekToB Poccuiickoit ®denepannn Ha CO(QUHAHCUPOBAHME PACXOIHBIX
o0s13aTenbeTB cyOBbekToB Poccuiickoit denepann, BOZHUKAIOUIMX [P PEeATU3aLUU PETHOHAIBHBIX
IPOEKTOB, OOECHEUMBAIONINX OCTIKCHHE IeNIel, ToKa3aTeled M pe3yibTata (hefepasbHOro
npoekTta "B 00meo0pa3oBaTeNbHbIX OpPraHU3alMsAX, PACHOJIOKEHHBIX B CEIBCKOM MECTHOCTH H
MalbIX TOpOJAax, CO3/1aHbl U (PYHKIHOHUPYIOT LEHTPbl OOpa30BaHHs €CTECTBEHHO-HAyYHOU H
TEXHOJIOTUYECKO} HampaBiIeHHOCTEN" .

[TpuBenenHple B HacToALMX PekoMeHIAnMsIX TpeOOBaHMS SBIAIOTCS MUHUMaJIbHbIMH. OpraHsl
UCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit denepanuu (opraHbl MECTHOTO CaMOYIPABIEHUS)
IOpU pean3alud MEpONPUATHI MO CO3MaHHI0 U (YHKIHMOHHPOBAHUIO B 00I1€00pa30BaTENbHBIX
OpraHu3alysIX, PaCHOJI0KEHHBIX B CEIbCKOW MECTHOCTH M MaJlbIX TOpoJiaX, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHOW M TEXHOJIOrMYeckoil HampaBieHHocTel "Touka pocra" (nmanee - LleHTphl
"Touka pocrta") BIpaBe oOecneurnBaTh TPEOOBAHUS, NMPEBHIIIAIONINE YCTAHOBIEHHbIE HACTOSIIUMHU
Pexomenmanmsamm.

Hensmn co3panua LlentpoB "Touka pocra" sBIsSe€TCS COBEPIICHCTBOBAHWE YCIOBUW  JUIS
MOBBIIIIEHUS] KauyecTBa 0Opa3oBaHMs B 00IIe00pa30BaTENbHBIX OPraHU3aLUAX, PACIOIOKEHHBIX B
CEJIbCKOW MECTHOCTH U MallbIX TOpojax, paclIUpeHHUs] BO3MOXHOCTEH OOyJaromMXcs B OCBOCHHU
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTHMYECKOW HampaBJIEHHOCTEH, Mporpamm
JIOTIOTHUTEILHOTO 00pa30BaHMs €CTECTBEHHO-HAYUYHON U TEXHUYECKOM HaIpaBJIEHHOCTEH, a TaKkKe



JUISL TIPAaKTHYECKOM OTpabOTKM yueOHOro MaTepuana 1o yueOoHoiM npeameram "duzuka", "Xumus",
"bronorus".

Ientprr "Touka pocra" oOecrednBarOT MOBHIMICHUE 0XBaTa 00ydJarImuXcsi 001e00pa3oBaTeIbHBIX
OpraHu3alii, pachoJO)KEHHBIX B CEIbCKOM MECTHOCTM M MaJbIX TOpOJax, IporpammamMu
OCHOBHOTO OOIIIEro W JOMOJHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYYHONM M TEXHOJIOTMYECKOM
HAMpaBJIEHHOCTEH ¢ UCIIOIIb30BaHUEM COBPEMEHHOTO 000pYIOBaHHUS.

Opranu3alMOHHO-TEXHUYECKOE, METOJMYECKOe M HH(POPMAIIMOHHOE COINPOBOXJICHHE CO3IaHUS B
cyobekrax Poccmiickoit ®epepaumu LlentpoB "Touka pocta" ocymectBisier DexnepanbHoe
rOCYapCTBEHHOE aBTOHOMHOE o0pa3oBaTenbHOe yUpexXIeHne JONOJTHUTEIILHOTO
npodeCCHOHATBHOTO 00pa3zoBaHus "AKaJeMHs peaju3ald TOCYIAPCTBEHHOW MOJUTHKH U
npodeccCHOHaNbHOTO  pa3BUTHUS  PaOOTHUKOB  0oOpa3oBaHMs MUHHCTEPCTBA  IPOCBEIICHHS
Poccuiickoit enepanun (nanee - GenepaibHbIA OMIEPATOD).

2. Ilopsiok co3nanust

LlenTps! "Touka pocta" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyocunuit heqepaibHOro OroKeTa
B paMKkax peanmsanuu (enepanpHoro mnpoekrta "CoBpeMeHHas MKoyA", TaK U B paMKax HHBIX
porpaMM M MPOEKTOB 3a CUET CpelCcTB OroKkeToB cyOnekToB Poccuiickoit denepanuu, cpencts
MECTHBIX 6IOI[)K6TOB n BHCGIOIDKCTHI)IX NCTOYHUKOB.

Cosznanue Lentpos "Touka pocta" ocymiecTBisieTcst Ha 6a3e 0011eo0pa3oBaTebHBIX OpraHU3aIHi,
PAaCIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH U MAJIBIX I'OPOJAAX, IIPU 3TOM B IIEPBYIO OYEPENb CO3JaHUE
LlentpoB "Touka pocra" peKOMEHIYETCS OCYIIECTBISATH B OPTaHM3ALUX, MIOKA3bIBAIOIINX HU3KUE
00pa3oBaTeIbHbIE PE3YJIbTATHI.

B cnyuae coznanus Llentpa "Touka pocta" 3a cuer cpeacTB cyocuanu u3 GeneparbHOro OrKETa B
pamkax ¢enepanpHoro mnpoekta "CoBpemeHnHas 1mkona"' cyObekT Poccuiickoit ®eneparyu
orpezenser:

- OpraH HCIONHUTENbHON BiacTH cyOwekTta Poccuiickoit ®enepanuu, OTBETCTBEHHBIM 3a
peanu3aiuo MEpONpUITUN MO CO3/aHuI0 U obecneueHHio QyHkuuoHupoBaHus LlentpoB "Touka
pocra" Ha TeppuTopun cyobekra Poccuiickoit deneparuu (PernonansHelil KOOpIUHATOD);

- KOMIUIEKC Mep (IOpOXkKHYIO0 KapTy) Mo co3fanuio u ¢pyHkIuonuposanuto Llentpos "Touka pocra”
cornacHo [Ipunoxxennto N 1 k HacTosimuM PekoMeHanusm.

KommuiekcoM Mep mpu3HaeTcs IIaH MEPONPUATHN Ha OYEPENHOM TOA M JBYXJETHHM IUIAHOBBIN
Nepuoj, MpelyCMaTPUBAIOUIMN MEpONpHUATHS IO COo3JaHui0 U (QyHKIHOHHMpoBaHMIO LleHTpoB
"Touka pocra", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPONPUSTHSI, HAIIPABJIEHHBIE HA co3/1aHue U oTKpeITHE [{enTpoB "Touka pocra";
MEpPONPUSTHSI, HAIIpaBJIEHHbIE Ha o0ecnieueHue ¢pyHkironrnposanus Llentpos "Touka pocra";

MEPOMNPHSITHSI TIO0 TOBBIMICHHUI0 TPOdECCHOHATBHOIO0 MacTepcTBa paboTHHKOB LleHTpoB "Touka
pocra";

MEPONPUATHSI 1O  KOHTPOJIO  JIOCTH)KEHUS  MHUHUMAJbHBIX  IOKa3aTesled  Cco3laHud W
¢ynkunonupoBanus Llentpos "Touka pocra".

PernonanbHbIli KOOPAMHATOP B COOTBETCTBHM CO CPOKAMM, YCTaHOBIEHHbIMU B [Ipriioxenun N 1 k
PexomenganusaM, yrBepKIaer:



- JIOJDKHOCTHOE JIMII0 B COCTaB€ pPETHOHAIBHOTO BEJOMCTBEHHOTO TPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u pynkmnuonnpoBanue L{enrpor "Touka pocra'";

- MEpEeYCHb MOKa3aTeae U MHAUKATOPOB, COOTBETCTBYIONIMX MpHUBEACHHbIM B [Ipmnoxkennn N 2 k
HacTosIUM PekoMeHmanusaM, X 3HaYCHUH;

- iepeueHb 0011e00pa30BaTeIbHBIX OPTaHU3ALNN, PACTIONIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercs cosganue LlenTtpoB "Touka pocrta" (mo dopwme,
npeacraBineHHoi B [Ipunoxxenun N 3);

- tunoBoe [lomoxxkenne o IleHTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTHYECKOU
HarpasieHHocTel "Touka pocta" (I[Ipunoxenue N 4).

Coznanne nentpa "Touka pocta" Ha 6aze 001Ie00pa30BATEIHPHOM OpraHU3aIMN JTOMYCKAETCS KaK
MyTeM BBIJICJICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOApa3eicHusi 00meo0pa3oBaTeIbHOM
OpraHu3aIy, TaK U 0€3 BhIICICHUS OTACIBHOTO IMOPA3CIICHHUS.

HEOBXO/JUMbIE JTOKYMEHTDI

OO6meo0Opa3oBarenbHas OpraHu3alds M3JacT JIOKAIbHBIA HOPMATHUBHBIM aKT O Ha3HAYCHUH
pykoBogutensi Llentpa "Touka pocta" (KypaTopa, OTBETCTBEHHOTO 3a (YHKIIMOHHPOBAHHE H
pa3BUTHE), a TAKXKE O cO3aHMM LieHTpa "Touka pocTa" U yTBEp)KJIEHUHU MOJOKEHUS O e TEIbHOCTH
[lentpa "Touka pocra".

Pernonanpublii kKoopauHaTOp HE To3aHee nHA OTKpbITHS LlenTpa "Touka pocrta" obecneunBaet
pasmelieHre B crnennaibHO co3gaanHoM pazzaene "Llentp "Touka pocrta" oduimansHOro cairta
o0uieo0pa3oBaTeabHO  OpraHu3alud B WH(OPMALMOHHO-TEJICEKOMMYHHKAIMOHHON  CEeTH
"NuTepHer" unpopmanuu o cozaanuu u pynkunonuposanuu Llentpa "Touka pocrta", B TOM uncie
uHpopmanuu 00 oOpa3oBaTeNnbHBIX MporpamMmax, obopynoBanuu Ilentpa "Touka pocta',
IUIAHUPYEMOM PEXHUME 3aHATHI 00ydaroluxcs, IUIAHUPYEMBIX MEpOINpusATHsSX. B co3gaHHOM
paszzerne ouInaIbHOro caiiTa 00pa30BaTeIbHOM OpraHU3alMK TaKkKe pa3MelaeTcss nHpopMarus o
HalMoHaJbHOM mpoekTe "OOpaszoBaHue" (B TOM uuMcCi€ JIOTOTHII), afpec caiTa U oduuuanbHas
cuMBOJIMKa MuHucTepeTBa npocsenienns Poccniickon denepannu.

PernonaneHblil KOOpAHHATOp obecnieunBaeT nHpopMupoBanre denepabHOrO ONEpaTopa B ciaydyae
co3aHus Ha Teppuropun cyowbekta Poccuiickoit @enepaunu LlentpoB "Touka pocra" B pamkax
UHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCA K peanus3aluu (QenepaJbHOro MpoeKTa
"CoBpeMeHHas IIKosia" HalMoHambHOro mnpoekra "OOpa3oBaHue", 3a cyeT CpeAcTB OJKETOB
cyowekToB Poccutickoit @enepannu u (HMIK) CPEICTB MECTHBIX OFO/PKETOB U (MJTH) BHEOIOHKETHBIX
VCTOYHUKOB, a TaK)X€ HalNpaBl€eHHWE Ha corjacoBaHue PenepasbHOMY ONEPATOPY KOHILENIIUU
co3aaHus U QyHKIMOHUPOBaHUS Takux LleHTpoB.

3. TpeOoBaHus K MOMELIEHUAM, KOMILJIEKTOBAHUIO 000PY10BaHHUEM,
PacXoAHbIMHM MAaTEPHAJIAMH, CPEACTBAMH 00yYeHHUS] U BOCIIMTAHUS

Coznanne IlentpoB "Touka pocrta" mnpeanonaraer KOMIUIEKC YCIOBHH 10 OCHAIICHUIO
00pa3oBaTeNbHBIX OpraHu3aluii  O0OpYAOBAaHMEM, pPACXOAHBIMM MaTepHallaMH, CpPeICTBAMU
oOydeHHs W BOCIMTAaHUS IS JOCTHXKEHHUS 00pa30BaTEIbHBIX pPE3YyNbTATOB IO MPEIMETHBIM
obmactsam "EcrecTBeHHO-HayuyHble mpeamersl’, "EcrecTBeHHble Hayku", '"MaremaTuka u
nHpopmaruka", "OOmecTBo3HaHWe WU ecrecTBo3HaHue", "TexHomorus'", 00pa3oBaTEIbHBIX
nporpamMm o011ero 00pa3oBaHusl €CTECTBEHHO-HAYUYHOM U TEXHOJIOIMUYECKOW HApaBICHHOCTEH, TpH
peanu3alnuy KypcoB BHEYPOUHOU €ATEIbHOCTU U JOTOJHUTEIBHBIX O0IIepa3BUBAIOIINX TPOTPAMM



€CTECTBEHHO-HAYYHOU U TEXHUYECKOU HAIPABICHHOCTEH.

[Tepeuens HampaBneHHOCTEH peanm3yeMbix Ha 0aze LlenTpoB "Touka pocra" 00pa3oBaTEIHHBIX
IporpaMM MOKET OBITh pacIIMpPeH B 3aBHCHUMOCTH OT HMMEIOIIUXCS Yy 00I1e00pa3oBaTeIbHbBIX
OpTraHMU3aIi YCIOBUH, a TaK)Ke TOTPEOHOCTEH YIaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Coznmanne nentpa "Touka pocra" mpeamosiarae€T pa3BUTHE 00pa30BaTEIbHOW HWHOPACTPYKTYPHI
o0mieo0pa3oBaTeIbHOM  OpraHu3alii, B TOM YHCIIE OCHAIIeHHE O00meo0pa3oBaTeIbHON
OpraHu3aIu:

- 000opyIoBaHHEM, CpeIACTBAaMH OOY4YeHHs M BOCHUTAHMUS [UIsl H3y4eHHUS (B TOM 4HCIE
SKCIIEPUMEHTAJILHOT0) TMPEAMETOB, KYpPCOB, JUCHUIUIMH (MOMAYJEi) eCTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTH M  TEXHOJOTMYECKOW  HANpaBICHHOCTEM MpH  peaju3alud  OCHOBHBIX
00111€00pa30BaTENbHBIX MPOTPaMM M JOMOJHHUTEIBHBIX 00I1€00pa30BaTENbHBIX MPOrPaMM, B TOM
YUCIIe IS pacIIUPEeHus coAepKanus yueOHbIX npeameroB "dusuka', "Xumus", "buonorus";

- o0opymoBaHuEeM, CpelCTBaMU OOyUYEHUS M BOCIHMTAHHS JUISI MU3YYEHHUS OCHOB POOOTOTEXHHKH,
MEXaHUKH, MEXaTPOHUKH, OCBOCHHUS OCHOB NPOTPAaMMHUPOBAHUS, peajlH3aluyd IpOTrpaMM
JIOTIOTHATEITFHOTO 00pa30BaHMUs TEXHUIECKOW U €CTECTBEHHO-HAYYHON HAPaBICHHOCTEH | T.11.

- KOMIIBIOTCPHBIM U MHBIM OGOpyaOBaHHeM.

[lepeueHb, MUHUMaANBHO He0OXoAWMble (YHKIMOHAJIbHBIE M TEXHUYECKHE TpeOOBaHUA H
MUHUMAaJIbHOE KOJMYECTBO OOOpYIOBaHMUS, pPACXOAHBIX MAaTEpUaOB, CPEICTB OOy4YeHUS U
BocniuTaHus s ocHameHus IlenTtpoB "Touka pocra" (mamee - WHOPACTPYKTYPHBIN JIUCT),
onpeAensTcs PernoHaqbHbBIM KOOPAMHATOPOM C yuyeToM I[IpumepHoro nepeuHss oOOpyaoBaHMS,
PacXOJHBIX MAaTEepUANOB, CPEACTB OOyYEHUS U BOCIUTAHUS [UIsl CO3JaHHUS M 0OecredyeHHs
(YHKIIMOHUPOBAHMUSI  LIEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAyYHOM W TEXHOJIOTMYECKOU
HanpaBieHHocTH "Touka pocra" B 00mI€00pa30BATENbHBIX OpPraHU3AIUSAX, PACIOJIOKEHHBIX B
celIbcKOM MecTHOCTM U Manblx ropojgax (Ilpwnoxenne N 6), NpUMEpPHOro TUIIOBOTO
UHPPACTPYKTYPHOTO JIMCTa, onpeaensieMoro @enepanbHbIM — ONEPaTOPOM, M HACTOSIIUX
Pexomennanuii.

B pamkax  ocHameHus =~ oOmeoOpa3oBaTeNbHBIX — OpraHM3anuii  npu  (GopMHpOBaHUH
UHPPACTPYKTYPHOTO JHcTa cyobekT Poccuiickoit @enepanun BIpaBe BbIOpaTh CTaHAAPTHBIN WM
npOoMIEHBIA KOMIUIEKT 000PYAOBaHUS, TPEACTABICHHBI B IPUMEPHOM TIepedHe 000pYIOBaHMS,
pPacXoHBIX MaTepHAaIOB, CPEACTB 00yUeHHs U BociuTaHus it ocHameHus Llentpos "Touka pocra"
(ITpunoxxerane N 6). s MaJTOKOMIUIEKTHBIX 00111€00pa30BaTeNbHBIX OpraHuzamuii <I1> obbeM
€/IMHUL] CPEJICTB O0YUYEHUSI U BOCIUTAHUS (OPMUPYETCS B MEHBILIEM KOJIMUYECTBE.

<1> ManokoMmiekTHON 001eo0pa3oBaTeNbHOM  OpraHM3alMel B  paMKax pealu3aluu
MEpONPHUATHA MO CO3MaHUI0 M  (DPYHKIMOHUPOBAHMIO LEHTPOB €CTECTBEHHO-HAyYHOH W
TEXHOJIOTUYECKOM  HAaNpaBJICHHOCTEW  Ipu3HaeTcss  o0meoOpa3oBaTelibHAs  OpraHu3alys,
YHUCICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXJOM M3 Mapajuieneil KOTopoil cocraiser He Oonee 1
€IMHHUIIBI.

[IpodunpHBIA KOMIUIEKT 00OpPYIOBaHUS MOXKET OBITh BBIOpPaH ISl 001IE00pa30BaATEIHHBIX
OpraHu3alfii, UMEIIMX Ha MOMEHT co3fanus ueHtpa "Touka pocra" Habop cpeacTB 00ydeHUS U
BOCIHUTAHHUS, MOKPBIBAIOIINNA CBOUMU (PYHKIIMOHAIBHBIMU BO3MOXHOCTSIMU 0a30Bble MOTPEOHOCTH
Ipy U3y4eHuH npeameros "®usnka", "Xumusa" u "buosnorusa".



[IpopunbHbli  KOMIIEKT  oOopynoBaHusi  obOecneuyuBaeT  3PQPEKTUBHOE  JOCTHIKEHUE
00pa30BaTEeNbHBIX PE3YyJNbTATOB OOYYAIOUIMMUCA IO IMPOrpaMMaM €CTECTBEHHO-HAYYHOU W
TEXHOJIOTUYECKON  HampaBIEHHOCTEH, BO3MOXXHOCTb  YIIyOJEHHOTO H3y4YeHHS OTACIbHBIX
IpEeIMETOB, B TOM 4Mcie A (OpMUPOBaHUS M300pETATENICKOr0, KPEaTUBHOIO, KPUTHUYECKOTO
MBIIUICHHS, Pa3BUTHSA (DPYHKIMOHAIBHOW TI'PaMOTHOCTH y OOy4YalomMXcsi, B TOM YHUCIIE
€CTECTBEHHO-HAyYHOU U MaTEMaTUYECKOM.

[Tpu ¢opmupoBanuu HHPPACTPYKTYPHOIO JIHCTAa U3 MPO(PUILHOTO KOMILIEKTa B 00fA3aTeIbHOM
nopsiike odecreynBaeTCst BHIOOP CPEACTB O0yUSHUSI U BOCIIUTAHUSL HE MEHEE YeM 110 TPEM YIeOHBIM
npeameram ("®dwuszuka", "Xumusa", "buonorus") u komnbproTepHOro 06opynoBanus. OcraBmuecs 1Mo
UTOTaM OMpEJIEICHUs 0053aTebHOTO 000PYAOBAaHUS CPEICTBA, IPEAYCMOTPEHHBIC JIJIsi OCHAIICHUS
Ilentpa "Touka pocrta", pacmpenensroTcss Ha TPHOOPETEHUE IOMOJHUTEIBLHOTO O0OpYIOBaHWS,
BXOJISIIETO B TIEpEeYeHb 000PYIOBAHUS, PACXOTHBIX MAaTEPHATIOB, CPEIICTB OOyUEHUS U BOCIIMTAHUS
npodunsHoro komiuiekta (IIpunoxxenne N 6 kK METOIUYECKUM PEKOMEHIAIHSIM).

[Ipu BBIOOpE MOMOTHUTEIHLHOTO OOOPYAOBAHUS TAKXKE CIEAyeT YYUTHIBATh CHeUU(UKY W
NOTPEOHOCTH OTpacieil skoHoMuKHU cyobekTa Poccuiickoit denepanuu.

PernonanbHblii KOOpIUHATOP OOECIEUMBAET COIJIACOBAHHE C(OPMHPOBAHHOIO B COOTBETCTBHU C
TUNIOBOH (popmoil mH(ppacTpykTypHOTO Jicta ¢ DenepaabHBIM ONEPATOPOM B COOTBETCTBUHU C
peraamMeHToM, onpenensieMbiM DeepalbHbIM OIIEPATOPOM.

[lpy HampaBieHWH HA COTJIACOBaHWE HWH(PPACTPYKTYPHOTO JIMCTA, COAEPIKAIIErO CTaHIApTHBIC
KOMIUIEKTHI, PernoHanbHeli koopanHaTop npenocrasiseT (o gopme deaepaabHOro oneparopa):

- TIOATBEP)KJCHHE OTCYTCTBHS B COOTBETCTBYIOUIMX OOPa30BaTEIbHBIX OPraHHU3aIUsIX, OCHAIICHHE
KOTOPBIX TJIAHUPYETCs, 000PYIOBaHMS, PACXOAHBIX MATEPUAJIOB, CPEICTB OOYUCHHS U BOCIIUTAHMUS,
YKa3aHHBIX B [IEPEUYHE CTAHAAPTHOI'O KOMILJIEKTA;

- IOATBEPKJAeHNE HAMn4Hs (1100 obecriedeHne Hamu4us 10 MoMeHTa ocHamenus Llentpos "Touka
pocTta) yCIOBUI a7 XpaHEHHsS U HUCHOJb30BAaHUS XHMUYECKUX PEAaKTUBOB, B TOM YHCIIE
Heo0XoauMOro o0Opy/I0BaHUS, BKJIIOUYas MIKa( BBITSKHOW MAaHOPAMHBIM M IIKaQ AJI1 XpaHEHUS
XMMHUYECKHX PEAaKTHBOB OTHEYMOpPHBIM, cornacHo IlepeuHio cpeactB oOydyeHMs M BOCHHMTaHUS,
HEOOXOIUMBIX ISl pealn3allud oOpa3oBaTeNbHBIX MPOrpaMM HadyajJbHOTO OOIIEro, OCHOBHOI'O
00I11ero U CpeiHero oo1ero o0pa3oBaHusi, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHSIM O0y4YEeHHUS,
HEOOXOJUMOr0 NpPHU OCHAIIEHHMH OOIIe00pa30BaTeNbHBIX OpraHU3alUil B IENAX peanu3aluu
MEPONPUATHIA TO COACWCTBUIO CO3/aHMI0O B cyOBekTax Poccuiickoii ®epepanuu (ucxons u3s
MPOTHO3UPYEMOWM  MOTPEOHOCTH) HOBBIX MECT B  00IIe00pa3oBaTEIbHBIX  OPTaHU3AIMUSX,
YTBEpP)KIEHHOMY Ipuka3zoM Munnpocsemenust Poccun ot 3 centsaops 2019 r. N 465.

OO0pa3oBarenbHbIe OpraHu3alny, Ha 0a3e KOTOPBIX co3faroTcs U GyHkuuoHupytoT Llentpst "Touka
pocrta", MOJIKHBI COOTBETCTBOBATH JIEHCTBYIOIIMM TPEOOBAaHUSM K YCTPOWCTBY, COACPKAHHUIO H
OpTraHu3aIyi pexuMa padoThl 00pa30BaTENbHBIX OpPraHU3alliii U UHBIM HOPMATHBHBIM MPaBOBBIM
aKTaMm, ONPENEISIONIMM TPEeOOBaHUS K OpraHu3aliu OOIIEro W JIOMOJHHUTEIBHOTO 00pa3oBaHUs
neTei.

[Tomemenust (PpyHKIIMOHAIBHBIE 30HBI, B TOM 4YHCJIE Yy4eOHbIe KaOWHETH (DU3UKH, XUMUH,
ouonorun) Lentpa "Touka pocta" pekoMeHIyeTcsl pacioiaraTh B Mpeaenax OAHOTO 3aHusl.

[IpoextupoBanue, 3oHupoBanue mnomemnieHud LlentpoB "Touka pocra" u omnpeneneHue
JI3alH-PEIICHU OCYIIECTBIISIETCS C YYETOM PYKOBOJICTBA MO MPOEKTUPOBAHUIO IEHTpOB "Touka
pocra', yTBepx)aaeMoro (eaepaibHbIM OTIEPATOPOM.



ITpu npoexTupoBaHuu, 30HMpoBaHUM nomewieHuil LlenTpoB "Touka pocra" ciegyer y4duThIBaThH
0Cc00EHHOCTH 000pYOBaHUs, PACXOAHBIX MAaTEPUAIIOB, CPEICTB 00YUYEHHUS U BOCIIUTAHMSI, KOTOPBIM
Oyner obecrieunBaThCsi 0Opa3oBaTeabHas OpraHu3allusl.

ITpoextr 30HMpoBanus nomeuieHuil LlentpoB "Touka pocra" mnpexacrasinsercs DenepanbHOMY
OIIepaTopy OJHOBPEMEHHO C IIPEICTABICHUEM HHPPACTPYKTYPHBIX JIUCTOB.

4. Opranu3anusi 00pa3oBaTeIbHOM JeATEeJIbHOCTH

OOpa3oBarenpHasl JeATEIBHOCT, Ha ©Oa3ze 1eHTpoB "Touka pocTta" OCYyIIECTBISIETCS TI0
00pa3oBaTeNbHBIM MPOTrpaMMaM OOILETO U JOMOTHUTEIHLHOTO 00pa30BaHMS.

TpeboBanmst Kk (Gopmary opraHuzanud  0Opa30BATEIILHONW  JESATEILHOCTH — PETYIUPYIOTCS
HacToAMMU PekoMeHanusiMi U MHBIMH WH(GOPMAIMOHHBIMU U METOAMYECKUMU MaTepHallaMu
®denepanbHOro oneparopa.

Hanpasnenusi peanusyeMmbIX C HUcCHoib30BaHueM pecypcoB LlentpoB "Touka pocra" mporpamm
ONPENENSIOTCSI B COOTBETCTBHM C METOAUYECKMMH MaTe€pHalaMHd W PEKOMEHJIALMSIMHU,
YCTaHaBIMBAEMbIMH U aKTyalIn3upyeMbIMu DeiepalibHbIM OMEPaTOPOM.

Ha 0Gaze nentpoB "Touka pocta" obecrmeunmBaeTcsi peanu3anusi 00pa30BaTENbHBIX MPOrpPaMM
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOW HaIlpaBJIEHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUM C
TpeOOBaHUSMU 3aKOHOAATEILCTBA B chepe oOpa3oBaHus U ¢ yueToM pekoMeHaanuii denepanbHOro
orepatopa. B o0s3arensHOM mopsiike Ha Oa3e 1eHTpoB "Touka pocra’ oOecrieunBaeTcss OCBOCHUE
oOydaromumucst y4eOHbIX mnpeameroB "Owuszuka", "Xumwus', "buomorus" c¢ HCIONb30BaAHHEM
npuoOpeTaeMoro o00pyI0BaHuUs, PACXOJHBIX MATEPHAIIOB, CPEICTB OOYUECHHS U BOCIIUTAHHUS.

He menee 1/3 o6beMa BHEYpOUHOH J1E€ATEILHOCTH 00YYarOIUXCs I0JKHO OBbITh OPUEHTHPOBAHO HA
NOJ/Iep)KaHUEe ECTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOH HampaBIEHHOCTEH 00pa30oBaTelbHBIX
oporpaMM, IpH 3TOM OOBEM IPOrpaMM €CTECTBEHHO-HAYYHOM HAampaBlIEHHOCTH HE MOXET
coctaBnsiTh MeHee 20% or oOmero odobeMa BHEYpO4HOH JesTenbHOCTH. OOpa3zoBaTelibHbIC
OporpaMMbl IO JPYTUM HAINpaBIEHHOCTSM MpPU HAJIWYUHA BO3MOXXHOCTH PEKOMEH]IYeTCs
MJIAaHUPOBATh C UCTOJIB30BaHKeM pecypcoB LlenTpos "Touka pocta".

Pazpabotka pabouux mporpamm mo npeameram "®wuszuka', "Xwumus", "buonorus", ydeOHbIM
npeIMeTaM €CTECTBEHHO-HAYYHOW W TEXHOJOTHYECKOW HampaBlIEHHOCTEH W3 4YacTH y4eOHOro
miaHa, GOpMHpPYeMOM YyYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHHWM, MPOTpaMM BHEYPOUHOU
JNESTENIbHOCTH W JIOTOJHUTENHFHOTO O00pa30BaHUS OCYHIECTBISETCS 001e00pa3oBaTeNbHBIMU
OpraHu3aIMsIMH, B KOTOPBIX co3aaroTcsi meHTpbl "Touka pocrta", camMOCTOSTENBHO C YYETOM
METOJAMYECKUX MaTepualoB U pekoMeHjauuid DenepasbHOro omepartopa. Peanmuzanus
00pa3oBaTeNbHBIX  MPOrPaMM  JIOMOJHHUTEIBHOTO  O0pa3oBaHUA B MaJIOKOMILUIEKTHBIX
00111e00pa30BaTEIbHBIX ~ OPTaHU3ALUSIX  OCYIIECTBISETCS TPH HAIWYUU Yy  OpraHU3aIuu
COOTBETCTBYIOIIUX yCIOBUH. [l MallOKOMIUIEKTHBIX OO0IIe00pa3oBaTENbHBIX OpraHU3aIlHii
JIOTTYCKaeTCsl OTCYTCTBUE JIMIIEH3UHM Ha JOIMOJIHUTENIbHOE 00pa3oBaHUE U pealin3yeMbIX MPOrpaMMm
JOTIOTHUTEITFHOTO 00pa30BaHUsI.

PexoMeHmam mo WCHONB30BAHUIO CTAaHIAAPTHOTO KoMmIUiekTa obopynoBanus lLlentpa "Touka
pocta" mpH peanr3alnuy MporpaMM €CTECTBEHHO-HAYYHOM M TE€XHOJIOTMYECKON HaIpaBICHHOCTEH
onpeznenensl B [Ipunoxenun N 5 k HacTosmuM Pekomenpanusm.

ConpoBoXx/eHHE M METOAMYECKOE OOECNEeYeHHe HCIONb30BaHUs MNPO(UIBHOIO KOMILIEKTa
o0opynoBaHusi B 00Opa3oBaTeNbHON JAedTenbHOCTH 1LeHTpoB "Touka pocra" ocymiecTBiser



®denepanbHbIA ONIEPaToP.

Meronuyeckue MaTepuanbl, pa3pabOTKU W HWHBIE MAaTEepUANBl IO BOMPOCAM HCIIOIH30BAHUSI
npopWILHOTO  KOMIUIEKTa  O0OpyIOBaHHMsS  pa3pabaThIBAIOTCS,  AKTYAIM3HPYIOTCS U
pacmpoctpansitorcs DeepanbHbIM OIEPATOPOM, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX Meara
WHCTPYMEHTOB (BHJI€0, BEOMHAD, IMyOJIUKAIUH ).

DenepanbHBIM OIIEPATOPOM Ha PETYJISIPHON OCHOBE 00ECIIEYMBACTCS MPOBEIACHUE METOIUYECKUX U
o0yyaroIux MEpONpHUATHH 10 BOIPOCAM OpraHu3aluu oOpas3oBaTelbHOro mnpouecca B LleHTpax
"Touka pocta" ¢ mMpUMEHEHHEM NMPO(UIBHOTO KOMILIEKTa 000PY0BaHUS, OKa3aHUE METOIUYECKOM
HOMOILY NpH pa3paboTKe y4eOHBIX MATEPUaAIOB, 3aJaHUI JUIsl COBEPIIEHCTBOBAHUS MPAKTHUECKON
MNOJArOTOBKM OOY4YaloOLIUXCsA IO Yy4eOHBIM IpeaMeTaM, KypcaM BHEYPOUYHOW JesITeIbHOCTH,
JIOTIOJIHUTEIBHOI0 00pa3oBaHus JeTel.

[Temarorndyeckue pabOTHHUKH, OCYIIECTBISIONMINE eATeIbHOCTh Ha O0a3e LlenTpoB "Touka pocra" ¢
OpUMEHEHHEM MPO(UIBHOTO KOMIUIEKTa 00OpYyIOBaHHUSA, MPOXOAAT OOY4YEeHHE IO MporpamMMaM
JOTIOTHUTEIBHOTO MpOodeCcCHOHANBHOrO0 00pa3oBaHusi (KypChl TOBBIIMICHHS KBalU(UKALMK) U3
OenepaibHoro  peectpa nporpamm  JII1O. TloBeimieHne KBaTH(PUKAUU — MEAArOTUYECKUX
pabOTHUKOB OCYILIECTBIISIETCS] HE PEKE OJTHOTO pasa B TPH rojia.

5. Opranu3auMOHHO-METOAMYECKOe CONMPOBOXKICHUE U UCI0JIb30BAHUE
HHOM CO3JaHHOM B PaMKaX peaju3allMi HAIIMOHAJIbHOI'0 POEKTA
"OOpa3zoBaHue'" MHPPACTPYKTYpPHI

B umensx kommuiekcHoro compoBoxaeHust JaestenbHocTH LlenTpoB "Touka" denepanbHbiM
OIepaTopoM OOeCreYnBaeTCsl OCYIIECTBICHUE NyOJMKAUMHA W OOHOBIIEHUS METOAMYECKUX
MaTEepHajoB, BKIIOYAIOIINX Y4€OHO-METOAMYECKHE MaTepualibl (MHCTPYKLIUH, METOINYECKHE
nocoOusi, HHGOPMAIMOHHBIE MaTepHajbl, IEPEUHN PEKOMEHIYEMBIX JUTEPATypPHBIX HCTOYHHKOB,
BUIEOMATEPHAJIBI U Jp.), & TAK)KE MaTepUAIIbI 10 UTOTaM MPOBEACHUS MeponpusaTHii DexeparbHOro
orneparopa (BeOMHaphl, CEMUHAPBhl, KOH(PEPEHIINHU, COBELLIAHUS U JIp.).

Hns  mepmarormyeckux pabotHukoB IlenTtpoB "Touka pocra" denepaibHbIM — ONEpaTOPOM
obOecrieunBaeTcs TMPOBEJACHHE TEMaTHUYECKHMX BEOMHApOB U 00pa30BaTENbHBIX MEpONPHUATHH,
HaAIPaBJIEHHBIX Ha pa3bICHEHHWE BOIPOCOB pealu3alli O00pa30BaTENbHBIX MporpamMm Ha 0ase
[lenTtpoB "Touka pocta" ¢ mpuMeHeHHEM MPOPUIFHOTO KOMITJIEKTa 000y I0BaHUS.

Jis PernoHanbHBIX KOOPAMHATOPOB M pyKoBoAAUIMX paboTHHKOB LleHTpoB "Touka pocra
®deepanbHbIN onepaTop oOecreynBaeT MPOBEACHUE TEMATHIECKUX BEOWHAPOB, HAMPABICHHBIX Ha
JIOTIOJIHUTEIIBHOE PA3bSICHEHWE BONPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MEp
(TOpO’KHBIX KapT) MO co3gaHuio U QyHkuuoHupoBaHuio llentpoB "Touka pocra", HOCTHIKEHHIO
YCTAHOBJICHHBIX TOKa3aTenel (yHKIMOHMPOBAHUS, HCHOJIb30BAHUIO MHOM CO3AaHHOW B pamKax
peanmu3anuy HalMoHaIbHOTO TTpoekTa "O0pa3zoBanue" nHPPaACTPYKTYpPHI.

B memax  »QexTuBHONH  OpraHU3alMOHHO-METOIMYECKOH  MOAJEPKKH  CO3JaHUS |
¢yukuonuposanus Llentpos "Touka pocra" Ha Teppuropuu cyobekroB Poccuiickoit denepannn
PernonanepHbIM  KOOPAMHATOPOM  OOECHEYMBAETCS  BOBJICYEHHME  JIETCKMX  TEXHOIAPKOB
"KBantopuym", ueHtpoB 1udpoBoro obOpazoBanust nereil "IT-kyG", KIIOUeBBIX IIEHTPOB
JIOTIOJTHUTEIBHOTO 00pazoBanus "Jlom HayuHoOU kommaGopanuu" B aearensHocTh LlenTpos "Touka
pocta" B ciaeayromux popmarax:

1. IlpoBeneHre COBMECTHBIX MEPONPUSTUNA Ui OOYYaromIMXCS W MEAarorn4ecKux pabOTHUKOB



o0mieo0pa3oBaTeNbHBIX OpraHu3anuid, Ha 0a3e KOoTopbiX co3maroTcs LlenTper "Touka pocta"
(oOyuaromme ceMHHAphl U MacTep-KJIAcChl MO BOMPOCAaM HCIOJIb30BaHUS 000PYIOBaHUS, CPEICTB
o0y4yeHHss ¥  BOCIUTAHUSA; METOJUYECKHE MEPONPHUATHS IO BONpOcaM  pa3padOTKH,
COBEPILICHCTBOBAHUS " BHE/IPCHHUSI porpaMMm JIOTIOJTHUTEIILHOTO 00pa3oBaHMsI
eCTeCTBeHHO-HaY‘-IHOfI A TEXHUYECKOU HaIpaBJICHHOCTHU, OpraHU3alliun BHeypO‘-IHOfI ACATCIIbHOCTHU
00y4aromuXCcsi; MHANBUAYaIbHbIC KOHCYIbTAIUHU IS TIEJarOTUIECKUX PAOOTHUKOB, B TOM YHCIIC B
PEKUME OHJIaﬁH; 3aHATUA HpOGKTHOﬁ ACATCIIBHOCTBIO; KOHKYPCHBIEC W COPCBHOBATCIIBHBIC
MEPOTIPUATHS IS ACTEH | Jp.).

2. OpraHu3anusi U y4yacTHE€ B PETHOHAJIbHBIX M MEXPETHOHATIBHBIX KOH(MEpeHIHsX, (HecTUBAISIX,
dopymax 1mo oOMEHY OMBITOM PAadOThI Ha BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHCJE 110
peanu3anuu nMpeAMETHBIX obnacteit "EctecTBeHHO-HayuHble nipenMeThl”, "EcTecTBeHHBIE HayKH',
"MaremaTtrnka u uHpopmaruka", "OOmecTBo3HaHue U ecrecTBo3Hanue", "TexHonorus", a TaKxke
OporpaMM  JOTOJHHUTEIBHOTO  OOpa3OBaHMS  €CTECTBEHHO-HAy4YHOH U TEXHUYECKOM
HaIIPaBJIEHHOCTEM.

3. YyacTue permoHanbHBIX KOOPAMHATOPOB, mpexacraButeneil LlentpoB "Touka pocra" um MHBIX
[EHTPOB, QYHKIIMOHUPYIOIIUX Ha TeppuTopun cyonsekra Poccuiickoit denepanum, B MEPOTIPUATHSX
®denepanbHOro oneparopa.

['paduk MepompusTHIi, KBOTHI y4acTHs, COJACP)KAHUE M TEXHOJOTHH IPOBEICHUS MEPONPUATUN
noBoasTcs denepaibHBIM ONEPATOPOM JAOMOTHUTENBHO.

4. OpraHu3anuss U ydacTUE B TMPOBEACHUU WHGOPMALMOHHBIX KaMIaHWA MO MOMYJISpU3aIUH
HalMoHaJbHOro npoekra "OOpa3oBanue" Ha Teppuropuu cyobektoB Poccuiickoit denepauuu, B
TOM 4HCIE COOBITHSX, TMPOBOJUMBIX JUIsi KOHCYJIBTAIIMOHHOTO COIMPOBOXACHUS POAUTEICH
(3aKOHHBIX TpEJCTAaBUTENCH) OOYYaOMIMXCS O BO3MOXHOCTSX JJIsi Pa3BUTHUsI CIOCOOHOCTEH U
TaJTaHTOB HUX JeTei, NpPOPEeCCHOHANIbHON OpPUEHTAIMM U YCIEUIHOTO OCBOEHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM 00IIeTO 00pa30BaHUS.

5. Pazpaborka, yTBepXkIACHHE U pealu3alusi CETEeBBIX O00pa30BATENbHBIX MPOTPAMM C
UCTOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YYEHHUKO-MECT, CO3JlaHHBIX B cyOBbekTe Poccuiickoii
@enepaliii B paMKax HalMOHalIbHOrO MnpoekTa "OOpa3oBaHue", B TOM 4MCIE COBMECTHO C
JETCKUMU TexHomapkaMmu "KBantopuym".

6. BoBiieuenue oOyuaromuxcsi 001eo0pa3oBaTeIbHBIX OpraHU3aIMi, Ha 0a3€ KOTOPBIX CO3TAI0TCA
u  (Qyakunonupytor Ilentper "Touka pocta", B paznuuHbie GOPMBI COMPOBOXKICHUS H
HACTAaBHUYECTBA C  KCIOJB30BAHUEM  KAJPOBBIX  PECypcoB, OOecIeYMBAIONINX  PaboTy
BBICOKOOCHAIIIEHHBIX YYEHHUKO-MECT, CO3/JaHHBIX B cyOwnekTe Poccuiickoit denepainu B pamkax
HalMoHaBHOTO TpoekTa "OOpa3zoBaHue" ¢ y4eTOM METOJOJIOTHH  (I[EJIEBOM  MOJIETIH)
HACTaBHUYECTBA OOYYarOMMXCS Ui OpraHu3alui, OCYIIECTBISIONUX 00pa30BaTeIbHYIO
JESATEIbHOCTh TI0  00meo0pa3oBaTebHBIM,  JIOTMOJTHUTEIBHBIM  00Me00pa30oBaTeIbHBIM |
mporpaMMaM CpelHero mpogeCcCHOHATBHOIO 00pa30BaHus, B TOM YHUCIE C MPUMEHEHHEM JIYUIITHX
MPaKTUK OOMEHA OMBITOM MEXIY 00yJarOIIMMHUCS.

[lenTps! "Touka pocTa" UCTIONB3YIOT HHPPACTPYKTYPY U KaJIPOBBIE PECYPCHI TETCKUX TEXHOMAPKOB
"KBantopuym", co3gaBaeMbix Ha 0a3ze o00meo0pa3oBaTeNbHBIX OpraHU3aluil, A pa3BUTHS
MIPOEKTHOM JesATenbHOCTH oOywaromuxcs. [lemarornueckue pabotHuku llentpoB "Touka pocrta"
o0ecreynBaroT yyacTue oOydaroIluxcs B MEpONPHATHAX JETCKHX TexHomapkoB "KBanTopuym" c
yIaJeHHBIM HCIIOJIb30BAaHUEM O00OpYJOBaHMs, CpPEACTB OOyuYeHUS U BOCHUTAHUS, a TaKxKe
NPUHUMAIOT y4acTHe B OPraHM3YEeMbIX UMM CEMHHApax IO JAEMOHCTpauuu 3((HEKTUBHOTO OIbITa
peanu3anuy 00pa3oBaTENbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTMYECKON 1 HHBIX HAIIPaBICHHOCTEH



cpeau HMHBIX 00IIeo0pa3oBaTeNbHBIX OpPTraHU3AIMi, PACIIONIOKEHHBIX Ha TEPPUTOPUH CYObEKTa
Poccuiickoit denepanumu.

PernonanpHbIM  KOOpJAWHATOPOM Ha  TeppuTtopuu  cyobekta Poccuiickoit ~ Denepamuu
obecrieunBaeTcs paboTa MO MOIACPKKE 00IIe00pa30BATEIBHBIX OpraHU3aIUi, MOKA3bIBAIOIIUX
HU3KHE OOpa3oBaTeNbHble pPE3YJbTAaThl, C HCIOIb30BAaHUEM HHPPACTPYKTYPHl U KaJIpOBOIO
obecieuenus LlentpoB "Touka pocra" B pasnuuHblx (opmarax (COBMECTHAs peanu3anus
00pa3oBaTeNbHbIX MPOTrPaMM, MPOBeIeHHE O0YyYaIOIIUX MEPONPUITUN, CEMUHAPOB, KOHCYIbTAIIUMA

U 1p.).

[Tpu mpoBeneHUH pa3IMYHBIX MEPONPHUATHI, CBI3aHHBIX C pealu3aluell HallMOHAJIBHOTO MPOEKTa
"Obpa3oBaHue", HCIOJIB30BAHUEM COOTBETCTBYIONIEH HMH(MPACTPYKTYPHI, KAJPOBBIX M (DHHAHCOBBIX
PECYPCOB, JOJDKHO OBITh 00€Crne4eHo HMX HH(POPMAIIMOHHOE COMPOBOXKICHUE, B TOM YMHCIE B
CpeACTBaX MaccoBOW MH(OPMAINH, COLMATBHBIX CETAX, Ha cailTaXx 00pa3oBaTeIbHBIX OpraHU3aMn
C UCTOJIb30BaHWEM (DMPMEHHOW CHMBOJIMKH HAIIMOHAJILHOTO ITpoekTa "O0pa3zoBanue".

HNudopmanus o6 yuactuu Llentpos "Touka pocta" B MepornpusaTusx Hanpasiserca OenepansHomy
OTEPaTOPy B paMKax €KEKBAPTAIbHOIO MOHUTOPHHTA.

6. TpeooBanus k punancoBomy odecnevyenuro llenTpos "Touka
pocra'

®unancoBoe obecneyeHue ¢(yHkuuoHupoBaHus Llentpo "Touka pocra" BKIIOYaeT 3aTpaTbl B
cooTBeTcTBUU ¢ OOmUMH TpeOOBaHUSAMHU K ONPEICIIEHHI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyJapCTBEHHbIX (MYHMLMIAIBHBIX) YCIYr B cdepe IOLIKOJBHOrO, HayajabHOro oOLIero,
OCHOBHOTO  00miero, cpemHero oOmero, cpegHero mnpodeccHoHaTbHOTO — 00pa3oBaHMS,
JIONIOJIHUTENBHOTO 00pa3oBaHUs JeTeil W B3POCIHBIX, JOMOJHUTEIBHOIO MPO(hecCHOHATBHOTO
0o0pa3oBaHUs /IS JIMI, UMEIONINX WM IOJyYarolluX cpenHee MpodeccHoHanbHOe 00pa3oBaHME,
npodecCHOHATBLHOr0 00yueHUsl, IPUMEHsIEeMbIMA TIpU pacueTe oObeMa cyOcuanu Ha (UHAHCOBOE
o0OecriedeHHe BBIMOJIHEHHUS] TOCYAapCTBEHHOro0 (MYHMIMIIAJIBHOTO) 3aJaHUsl Ha OKa3aHHe
rOCyJapCTBEHHbIX  (MYHUIMNAJIbHBIX)  ycIOyr  (BBIOJHEHHE  pabOT)  TOCYAApCTBEHHBIM
(MyHUIIMIIAJIIBHBIM) YYpEeXJIECHHUEM, YTBEpPXKIECHHbIMHM NpukazoM Munmnpocseuienuss Poccun ot 20
HOsA0ps 2018 r. N 235 1 BKJIIOYAIOLUIMMU B TOM YHUCIIE:

- oIary TpyAa TMeJarormyeckux  pabOTHHUKOB  00IIeoOpa3oBaTeNbHOW  OpraHH3aIiH,
obecnieunBaronux Qynkimonuposanue Lleatpos "Touka pocra";

- IpuoOpeTEeHNEe T0CTaTOYHOI0 00beMa OCHOBHBIX CPEJICTB U MaTEpUANIbHBIX 3a11acoB, B TOM YHUCIIE
PacXoJHBIX MaTepUaloB, A OOECIEYeHUs peaau3alud oOpa3oBaTENbHBIX IIPOrpaMM B 0ObeMeE,
HE00XO0IMMOM JJIsl HETIPEPBIBHOM peanu3aiiyu o0pa30BaTebHOIO MpoIiecca;

- obecrieyeHue TEKyIIeH NesATeNbHOCTH 00I1e00pa30BaTeIbHOW OpraHM3aluu MO 00eCHedeHUI0
00pa30BaTENBLHOTO MpoIecca.

[Ipu QopmupoBanun OwmkeTa cyobekta Poccuiickoit ®enepanuu (MecTHOTO OrOMKETa) Ha
OYepeHON ToJ U TUIAHOBBIM MEpUO]] HEOOXOIUMO TPEeIyCMaTPUBATh OI0/KETHBIC aCCUTHOBAHUS B
o0veme, HeoOxomuMoM s (UHAHCOBOTO oOecmeueHus ¢yHknuoHupoBanus LlenTpoB "Touka
pocTa', B TOM YHCJI€ C Y4€TOM COOTBETCTBYIOIIECH MHIAEKCAIIH.

7. 3aKJII0YUTEIbHbIC MMOJ0KeHU S


https://normativ.kontur.ru/document?moduleid=1&documentid=328410#l5

[Tpu peanu3anuu MEepONpUATUH B LENAX co3fanus U ¢pyHkunoHuposanus Llentpos "Touka pocra"
cyosekT Poccuiickoit ®enepanuu oOecnieunBaeT coOOMIOcHUE TpeOOBaHWUN aHTHUMOHOIIOIHHOTO
3aKOHOJIATENLCTBA M 3aKOHOJATEIhCTBA O KOHTPAKTHOW CHCTEME B cpepe 3aKylmoK TOBapoB, padoT,
ycayr Juid oOecleyeHHs TOCYNapCTBEHHBIX M MYHUIMNAIBHBIX HYXJA, B TOM 4YHCJIE€ B YacTH
oOecrieyeHnss NOBBILEHUS 3((HEKTUBHOCTH, HCKIIOUEHHS] OTPAHWYEHHUS KPyra IOCTABIIUKOB M
IIOCTaBJIAEMOr0  OOOpYJIOBAaHUS, IOBBILIEHUS PE3yJbTATUBHOCTU OCYIIECTBICHUS 3aKYIOK,
o0ecrieyeHns MPo3pavyHOCTH, PEJOTBPALICHUS KOPPYIILUHN U APYTUX 370yMOTPEOICHUN.

[Tpu ocymecTBiaeHnn cyObekTamu Poccuiickoli Denepanuu 3aKylnmoK TOBapoB, paboOT, ychyr ¢
ENBI0 PHOOPETEHUsT 000PYIOBAHUS, PACXOJHBIX MAaTEPUAIIOB, CPEACTB OOYUYCHHUSI U BOCIIUTAHUS B
nemsx co3nanus Lleatpos "Touka pocta" 3a cuer cybcunuu u3 GeaepanbHOro OI0KeTa OI0KETaM
cyobekToB Poccmiickoii denepannu Ha COQUHAHCUPOBAHKUE PACXOIHBIX 00S3aTEIBCTB CYOBEKTOB
Poccuiickoit ®enepanuu:

- oOecreynBaeTcs LEHTPAIM3AaLUs 3aKyNOK B TOPAIKE, OMPENEIEHHOM HYHKTOM 7 crtatbu 26
@OenepanbHoro 3akoHa "O KOHTPAKTHOH cucteme B cepe 3aKylmoK, TOBAPOB, padOT, YCIYT Ui
o0ecrieueHHs TOCY/IapCTBEHHBIX U MYHULIUITATIBHBIX HYX1'";

- IPUMEHSETCSl HAIIMOHAIBHBIA PEKUM B COOTBETCTBHHU € TpeOOBaHMSIMHU cTaThu 14 denepaabHOTO
3akoHa oT 5 ampens 2013 r. N 44-®3 "O koHTpakTHOU cucTeMe B chepe 3aKyloK TOBapoB, padoT,
YCIIYT AJ1s1 00eCIedeHus TOCyJapCTBEHHBIX U MyHUIUITATBHBIX HYX]'".

Kpome Toro, mpu ocymiecTBiieHHH 3aKynok cyobektamu Poccuiickoit denepanuu J0HKHBI OBITH
YUTEHBI:

- moJyioxkeHus nocraHosienus [lpaBurenscTBa Poccuiickoit @enepaunn ot 03.12.2020 N 2013 "O
MUHHUMAJIbHOM JI0JI€ 3aKYTOK TOBAPOB POCCUMCKOTO MIPOUCXOXKICHUS";

- mosio’keHus1 nmoctaHoBieHus [IpaButenscTBa Poccuiickoit denepanuu ot 03.12.2020 N 2014 "O
MUHUMAaJIbHON 00s13aTENIbHOM J0J1€ 3aKyNOK POCCUNCKHUX TOBapOB U €€ JIOCTHKEHUU 3aKa3uyMKOM"
(Bmecte ¢ "[lomoxenweMm o TpeOOBaHMSIX K CoONEpkaHUIO M (opMe oTdyeTa 00 00BEME 3aKYIMOK
POCCHIICKMX TOBapoOB, B TOM YHCIIE TOBApOB, MOCTABISIEMBIX IPHU BBITIOJHEHUH 3aKyMaeMbIX padoT,
OKa3aHUU 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B IENAX JOCTHKEHHs 3aKa34MKOM MHUHHUMaIbHOU
00s13aTeIbHON JTOJIU 3aKYIMOK, O TPEeOOBaHMIX K COJEPNKAHUI0O OOOCHOBAaHUS HEBO3MOXXHOCTH
JOCTHIKEHUS 3aKa3YMKOM MUHUMAJIbHOU 0053aTeIbHON J0IH 3aKYMOK POCCUHCKUX TOBApOB (B TOM
YHCIie TOBApPOB, TOCTABIISIEMBIX IPH BBIMOJIHEHUH 3aKylNaeMbIX padOT, OKa3aHWUHM 3aKylaeMbIX
yCIIyT) OTHAEIbHBIX BUIOB, MPHU OCYIIECTBIECHUU 3aKyMOK KOTOPBIX YCTAaHOBIEHBI OTPaHUYCHUS
JIOITyCKa TOBapOB, TPOUCXOMSIINX M3 HMHOCTPAHHBIX TOCYIApCTB, O TOPSIKE IOATOTOBKHA |
pa3MerieHuss B eauHOW HWH(OpPMAlMOHHOW cucTeMe B cdepe 3aKymok TakuX OTdeTa W
obocHoBanud", "llonoxeHHWEM O MOpSAKE, KPUTEPUSAX U MOCIEACTBUM MPOBEACHUS OLIEHKU
BBITIOJTHEHHS 3aKa3UMKOM OOS3aHHOCTH JIOCTIDKEHUS MUHHMAIBHOM 00S3aTENBbHON 0 3aKyIOK
POCCHIICKMX TOBapoOB (B TOM YHCJIE TOBAPOB, IIOCTABIISIEMBIX NIPU BBITOJHEHUH 3aKyMaeMbIX padoT,
OKa3aHWU 3aKYMaeMbIX YCIAYr) OTAENbHBIX BHIOB, MPH OCYIIECTBICHHH 3aKyNMOK KOTOPBIX
YCTaHOBJICHBI OTPaHUYEHHUS JIOITYCKa TOBAPOB, MPOUCXOISIINX U3 HHOCTPAHHBIX TOCYyIapcTB").

Ipunoowcenue N 1

K Memoouueckum pekomenoayusim

KOMIIVIEKC MEP ("AOPOKHAS KAPTA") 110
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CO3JIAHUIO U ®YHKIIMUOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX,
PACIIOJIOKEHHBIX B CEJILCKOM MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT TYECKOHA

HAINIPABJEHHOCTEH "TOYKA POCTA"

Haumenosanue OTBETCTBEHHBII PesynbTar Cpok
MEpOTIPUATHS
Y TBEpKICHBI: PervonaibHBIN PacniopsiautensHbiil [He mo3aHee 31
- JIOJDKHOCTHOE JIUIIO B [KOOPAUHATOP AKT PErMOHANIBLHOTO [sHBaps X <2> roaa
COCTaBe oprasa
[PErMOHAIEHOTO MCTIOJTHUTEIIbHON
BEIOMCTBEHHOI'O BIIACTH,
[IPOEKTHOTO odrca, OCYILIECTBIISAIOIErO
OTBETCTBEHHOE 32 roCyapCTBEHHOE
CO3/1aHHE U yIIpaBlieHUE B cepe
(YHKITMOHUPOBAHHE o0OpazoBaHus (j1ayee
tenTpoB "Touka -
pocta'; [pacropsIUTEIIbHBII
- [I0Ka3aTeIn axT POVB)
NesATEeIbHOCTH LIEHTPOB
"Touxka pocra";
- TunioBoe Ilonoxxenue
0 JIeATETLHOCTH
LlentpoB "Touka
[pocta" Ha TEPPUTOPUU
cyobekTa Poccuiickoit
Denepanun
- IepeYeHb
00111€00pa30BaTENbHbIX]
OpraHu3altii,
[PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTH U
MaJbIX TOpoaax, Ha
0a3e KOTOPBIX
MJIAHUPYETCS CO3/IaHNE
LlentpoB "Touka
pocra".
CdhopmupoBan u PernoHanbHbIM [TrnceMo CormnacHo
COTJIacOBaH KOOpJMHATOD, (beneparTbHOTO OTIECITLHOMY
MH(PACTPYKTYpHBIA  |peaepabHbII orneparopa u rpaduxy
et orepaTop [paciops TN TENbHBIN




akT POlIB

OOBsBICHBI 3aKYNIKH  |PernoHaNbHBIHN l3Benienus o He 1no3aHee 1 anpens
TOBapOB, paboT, yCIyT [KOOPAMHATOP [TPOBEACHUU X romga

s coznanus LienTpos 3aKYyIIOK

"Touka pocra"

CdhopmupoBanbl PernoHabHbIN PacniopsauTenbHblil [He nmo3anee 1 anpens
[MPOEKThI 30HUPOBAHUS [KOOPAUHATOPD akT POB X roga

lentpoB "Touka

pocra"

[IpoBeeH MOHUTOPUHT|PErMOHAIBHBIN [To dhopme, 25 aBrycra X roaa,
paboT MO MPUBEICHUIO [KOOPAHHATOP onpenensieMon najee eXeroaHo
riomanok Lienrpos MuHIIpOoCBELICHUS

"Touka pocta" B Poccun nnm

COOTBETCTBUE C DenepaabHbIM

METOANYECKUMU OIIEPATOPOM

[PEKOMEHIallusMU

MuHIIpOCBELICHUS

Poccun

Hadano paboTsl PernonanbHbIN NupopmannonHoe |l centsops X roaa
[{enTpoB "Touka KOOPIUHATOP ocselenne B CMU

pocta"

E>xekBapTanbHbIN PernoHanbHbIN Otuer 1 oxTs16ps X roza,
MOHUTOPHUHT KOOpJMHATOP DenepanbHOMY najee -
BBITTOJIHEHUS OIepaTopy Mo €KEKBApTaJIbHO B
[TOKa3aTeNIe CO3MaHMs MTOraM TeYeHHEe 2-X JIET

1 QO YHKIIMOHUPOBAHUS MOHUTOpPHHIA

tenTpoB "Touka
octa"

<2> X - roj nojsy4yeHus cyocuauu.

K Memoouueckum pekomenoayusim

OYHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHbBIX OPI'AHU3ALIUSAX,

Ilpunoowcenue N 2

MHUHUMAJIBHBIE UH/IUKATOPBI U IIOKA3ATEJIN
PEAJIU3AIINU MEPOITPUATHUU 110 CO3JAHUIO U

PACHOJOXEHHBIX B CEJIbCKOH MECTHOCTH U

MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUASA

ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'MYECKOM

HATIPABJIEHHOCTEM "TOYKA POCTA"




OCBaMBalOIIMX JBa U
boJiee yueOHBIX
[peaMeTa U3 yncia
[peIMEeTHBIX o0nacTei
"EcTecTBeHHO-Hay4UHbIE
peaMeTsl”,
"EctecTBeHHbIE HayKu'",
"Marematuka u
uHpopMaTuka',
"OO0111ecTBO3HAHUE U
ecTecTBO3HAHME",
"TexHomorus" u (WK)
KYPCbI BHEYPOUHOU

eI TeIbHOCTH
OOLIEMHTEIIEKTyalbHON
HATIPABIEHHOCTHU C
MICIIOJIb30BaHUEM
CpeACTB OOyUYeHHs U
BocniuTanus LlenTpa
"Touka pocra" <3>

HaumenoBanue MuHuManeHOE MuHuManbHOE Meronuka pacyera
UHINKATOpa 3HAYEHHE B IO/ JUI1 | 3HAYEHHE B IOJ JJIs MUHUMAaIbHOTO
(nmokasarens) 00111€00pa30BaTENbHBIX| MAJIOKOMIUIEKTHBIX |[TOKAa3aTeJs B LIEJIOM I10

opraHuzanuii, He  |00meo0pa3oBaTeIbHbIX| CYOBEKTY Poccuiickoi
SIBIIAFOLLINX CS OpraHu3aui ®enepauuu, B TOJ
MaJIOKOMIUIEKTHBIMU
YucneHHoCcTh 300 100 CymMa 3Ha4eHU I
0OyJaronuxcs (B rox otkpbiTHs - 150)|(B roa oTkpbiThs - 50) [MoKa3aTens mo BceM
00111€00pa30BaTEIbHOM 00111€00pa30BaTEILHBIM
OpraHu3aIuiy, OpraHusanusaM, Ha 6aze

KOTOPBIX CO3/1al0TCS
eHtpbl "Touka pocta"

TEXHUYECKON U
€CTECTBEHHO-HAY4YHOU
HAIPaBJIEHHOCTHU C
MICIIOJIb30BaHUEM
CpeAcTB OOyueHHs U
BocniuTanus LlenTpa
"Touka pocra" <4>
(demoBeK)

(denmoBek)

ducnenHocTh 60 30 CymMma 3Ha4eHHI
00y4JaroImuxcs (B rox otkpbiTHs - 30) |(B rox oTKpbITHs - 15) [moKa3arens mo Bcem
00111€00pa30BaTENbHOM 00111€600pa30BaTEIbHBIM
OpraHu3aIny, OpraHu3aIysaM, Ha 0aze
OCBaMBAIOLINX KOTOPBIX CO3JIAl0TCS
ITOTIOJIHUTEIIbHBIE eHTpbl "Touka pocta"
0011e00pa3oBareIbHbIC

MPOTPaMMBI




3  |lons memarormdecknx 100 100 100
pPaOOTHUKOB LIEHTpPA
"Touka pocra",
[IpoLIeInX 00y4eHne
[0 MpOrpaMMaM U3
peecTpa mporpamm
[OBBILICHUS

KBTI (DUKAITH
(beneparTbHOTO
oriepatopa <5> (%)

<3> Hcnonb30BaHue CPEACTB 000PYNOBaHUs, O0YUCHUS U BOCITUTAHUS BOZMOXKHO HA BCEX YPOBHSX
o0uiero o0pa3zoBaHus U LeJIeco00pa3Ho Ui pealn3alidi YPOUHOH U BHEYPOUHOHN JEATEIBHOCTH IO
[IpOorpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOW HarpaBieHHOCTEM. Pacuer mokxazarens
npelycMaTpuBaeT  CyMMHpOBAHHE  YHUCICHHOCTHM  oOydaromuxcs — oOmieoOpa3oBareinbHON
OpraHu3aIy, KaKIbIH U3 KOTOPHIX 33JIEHCTBOBAH B OCBOCHUU HE MEHEE JBYX IPEIMETOB, KYPCOB,
JUCIUIUIAH (MOJyNiel) eCTeCTBEeHHO-HAYYHONH U TEXHOJIOTMUECKOH HampaBICHHOCTEH B pamKax
peaM3aiiyi OCHOBHBIX O0IIe00pa30BaTEIbHBIX MPOrPpaMM. YUYUTHIBAIOTCS yUEOHBIC MPEAMETHI U3
yuciia TpeAMETHBIX oOsacteid "Maremarnka u  uHopmaruka', "OOmiecTBO3HAHHE |
ecrectBo3Hanue", "TexHonorus", "EcrecTBeHHO-Hay4Hble npeaMeThl”, "EcrecTBeHHble Hayku'" u
(unu) Kypchl BHEYPOUHOH JAEATEIbHOCTH, pealn3yeMble C HCIIOJIb30BAHUEM CPEICTB OOyueHUs U
Bocriutanus llentpoB "Touka pocra". B ciyuae, ecnu B oOmieoOpa3oBaTebHONW OpraHu3aliy,
o011asi YUCIEHHOCTh 00YYAIOIIMUXCSl MEHbIIIE YKa3aHHOTO 3HAYCHHMsI, 3HAYCHHE MOKA3aTeNsl TOIKHO
coctaBisATh He MeHee 80% oT 00IIeli YNCIIEHHOCTH 00YYatOIIUXCSl.

<4> B cnyuae, ecinu B 00I1e00pa3oBaTeIbHON OpraHU3aluu, oOIIasi YUCIEHHOCTh O0y4Yarouxcs
MEHbIIIE 3HAYEHHUS, YKA3aHHOIO B IOKas3aTesne 1, 3HaueHHE IoKa3aTensl JOJDKHO COCTaBJISATh HE
MEHee 20% oT o0meit YHCICHHOCTH o0OyJarommxcs. Jliist MaJIOKOMILJIEKTHBIX
0011e00pa30BaTeIbHbIX OpPraHU3alMi JOMYCKAeTCs OTCYTCTBHE JIMIIEH3UU Ha JIOMOJHHUTEIbHOE
o0pa3oBaHHe U peali3yeMbIX IPOTPaMM JOMOIHUTENLHOTO 00pa30BaHHUS.

<5> B cootBercTBUM ¢ NYHKTOM 2 4acTu 5 crtatbu 47 denepanbHoro 3akoHa ot 29.12.2012 N
273-®3 "O6 oOpasoBanuun B Poccuiickoit ~®epepauun" TOBbILIEHHE  KBalU(UKALUU
Nearormyeckux pabOTHUKOB OCYHIECTBISIETCS HE PEXe OJHOro pa3a B Tpu rona. [loBeimeHue
KBaJM(UKAIMK Mearoruyeckoro paborHuka 1entpa "Touka pocta" 3acUMTHIBAETCS MPU HATUYUU
JEUCTBYIOMIETO (C JIaThl MPOXOXKJECHUS MPOIUIO He OoJsiee 3 JIET) YJOCTOBEPEHHUS O TMOBBIIICHUN
KBaJM(UKAIMK 10 MpOorpaMMaM, COOTBETCTBYIOIIMM HampasieHHOCTSIM llentpa "Touka pocra',
WIA TPOXOXKICHUH OOy4deHHs IO Iporpammam (erepanbHOro omeparopa. Takke YYHTHIBAeTCS
HaJIMYMe Yy TNeNaroruyeckux paOOTHUKOB YIOCTOBEPEHHH O TMOBBIIIEHUH KBaIM(UKALUU T10
nporpamMam u3  ®DemepanbHOro peectpa 00pa3oBAaTENBHBIX MPOTPaMM  JOMIOJHUTEIHFHOTO
npodeccuoHanTsHOT0 00pa30BaHus.

Ipunoswcenue N 3

K Memoouueckum pekomeHoayusam

ITEPEYEHDb OBHIEOBPA3SOBATEJJIbHbIX
OPI'AHM3AIINU, HA BA3E KOTOPBIX IINTAHUPYETCA
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CO3JJAHUE U ®YHKIIMOHUPOBAHUE IIEHTPOB
OBPA3OBAHUSA ECTECTBEHHO-HAYYHOMH U
TEXHOJIOTHYECKOH HAIIPABJEHHOCTEM "TOUYKA
POCTA"B _ T'OAY B PAMKAX ®EJEPAJIBHOI'O
MPOEKTA "COBPEMEHHAS HIKOJIA"
HAIITMUOHAJIBHOT O ITIPOEKTA "OBPA3BOBAHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOM ®EJEPAIINN)

N | HaumenoBanue HanmenoBanue KOpuanueckuii anpec |YucnenHocTs | MallokOMILIEKTHAS
I1/TMYyHULIMTIATBHOT 000 1Ie00pa3oBaTenbHONHOOIIe00pa3oBaTeabHOM0O yHatomuxcs| (1a/HeT, KOJIUYECTBO
oOpa3oBaHMs |OpraHu3anuu, Ha 60aze| opraHu3anuu (Imo KJIaCCOB-KOMILJIEKTOB)
KOTOPO#1 MIaHupyeTcs yCTaBy)
co3znanue Llentpa

"Touka pocra"

Ipunooscenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MOJIOKEHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOHN N TEXHOJIOIT'MYECKOU
HATIPABJJEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPTAHU3ALINN>

1. O01mune mMoJI0KEeHUA

1.1. Ilentp oOpa3oBaHUS €CTECTBEHHO-HAyYHOW M TEXHOJOTHYECKOW HampaBieHHOcTei "Touka
pocta" Ha 0a3e <HanMMeHOBaHHE 00IIE00pa3oBaTEIBFHON opranu3anun> (nanee - LleHTp) co3man ¢
[ENbI0 Pa3BUTHUS Yy OOYYAIOIIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTH4eCKOW, HH(OPMAIMOHHOM
TpaMOTHOCTH, @OpMHpOBaHI/IH KPUTHYCCKOI'O MW KPEAaTHBHOI'O MBIIIJICHUA, COBCPIICHCTBOBAHUA
HABBIKOB €CTECTBEHHO-HAYUYHOUN M TEXHOJOTHYECKON HAMpaBIeHHOCTEH.

1.2. LlenTp He sBAsSETCS HOPUANYECKUM JIUIIOM W JACHUCTBYET ISl TOCTHMXKEHHS YCTABHBIX LEJEeH
<HaMMEHOBaHHUE 0011e00pa30BaTENLHON OpraHu3aU> (Jajiee - YUpexkJeHHe), a TakKe B Iesix
BBIIIOJTHEHHST 3aJad M JIOCTH)KEHUS TIOKa3aTeled W PEe3ylbTaTOB HAIMOHAJIBHOIO IMPOEKTA

"ObpazoBanue".




1.3. B cBoeii pesrenbHocTH LleHTp pykoBonctByercs @DenepaibHbIM 3akOoHOM Poccuiickoit
Oenepannu or 29.12.2012 N 273-®3 "OO6 obpazoanuu B Poccuiickoit denepanun, ,
JpYrUMU HOPMAaTHBHBIMM JOKyMeHTaMu MunucrepcrBa npocseuieHuss Pocculickoin ®enepanuu,
MHBIMU HOPMAaTHBHBIMM TNpaBOBbIMH akTaMu Poccuiickoit ®denepanuu, mporpammonl pa3BUTHSA
<HauMEHOBaHHE O0IIe00pPa30BaTENFHON OpraHU3alMi>, IUIAHAMU PaOOTHl, YTBEPXKICHHBIMH
yupeautenem 1 HactoamuM [lonoxxennem.

1.4. IleHTp B CBOECH EATEILHOCTH MOAUYMHSICTCS PYKOBOAUTEIIO YUpEKACHUS (IUPEKTOPY).

2. LHean, 3apaum, pyHkuuu aesarejabHoctu lentpa

2.1. OcHOBHOM 1ENbIO AesTeAbHOCTH LleHTpa sBIMETCS COBEPUICHCTBOBAHHME YCIOBHM JId
MOBBIIIICHHUST KauecTBa OOpa30BaHUs, PACIIMPEHHS BO3MOXKHOCTEH OOy4YaromIMXcs B OCBOCHHH
y4eOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HaANpPaBJICHHOCTEH, MporpamMm
JIOTIOTHUTEITFHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHUYECKOW HANPaBIECHHOCTEH, a TaKXKe
JUTSL TPAKTUYECKON OTpabOTKH yueOHOro MaTepuana mo yuyeOHniM npeameram "duzuka', "Xumus",
"Buonorusa".

2.2. 3amagamu LleHTpa SIBISIFOTCS:

2.2.1. peanu3anus OCHOBHBIX O0OLIEO0pa30BaTEIbHBIX HPOrpaMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHON M TEXHOJOTMYECKON HAIPABICHHOCTEW, B TOM YHCJIE B PaMKaX BHEYPOUYHOU
NeSITeIbHOCTH 00yUaroIuxcs;

2.2.2. pa3paboTka M peanu3alys pPa3HOYPOBHEBHIX JOMOJHUTENIBHBIX 00I111e00pa30BaTEeIbHbBIX
MporpamMM €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HANpaBJIEHHOCTEH, a TakKe MHBIX MPOrpamm, B
TOM YHUCJI€ B KAHUKYJISIPHBIN MEPUOI;

2.2.3. BOBJIEYCHHE O0YYAIOIIUXCA U TIEJarOTHYeCKUX paOOTHUKOB B IIPOCKTHYIO IESTEIHLHOCTH;

2.2.4. opraHuzanMs BHEY4eOHOM JeATENbHOCTHM B KaHUKYJISPHBIM mepuoj, paspaboTka H
peanu3alys COOTBETCTBYIOIIMX O0Opa30BaTENbHBIX NPOTrpaMM, B TOM YHCIE JUIsL Jlarepew,
OpraHM30BaHHBIX 00Pa30BaTEIbHBIMU OPTaHU3ALNUAMU B KAHUKYJISIPHBIN MIEPUOT;

2.2.5. TOBBINICHUE HpOCI)eCCI/IOHaJ'ILHOl"O MacCTepCTBa NCAAIOTNYCCKUX pa6OTHI/IKOB I_IeHTpa,
PCATN3YIOINUX OCHOBHBIC U JOIMMOJIHUTCIIBHBIC O6HI€O6p330BaTCJ'H:HI)Ie porpaMMmal.

2.3. lleHTp 1715 TOCTHKEHUS LIENU U BBIMOJIHEHUS 3a/1a4 BIPaBe B3aMMOJEICTBOBATS C:
- pa3IMYHBIMHM 00pa30BaTEIbHBIMU OPTaHU3AMsIMU B (POpPME CETEBOI0 B3aUMOIEHCTBHS;
- ¢ UHBIMM 00pa30BaTEeIbHBIMU OpPTaHU3aALMAMU, Ha 6a3e KOTOPBIX CO3AaHbl IeHTpH! "Touka pocrta';

- ¢ (eneparbHbIM OINEPaTOpPOM, OCYHIECTBISIOMIMM (QYHKIMM 1O HHPOPMAIMOHHOMY,
METOAUYECKOMY U OPraHU3aLMOHHO-TEXHUYECKOMY CONPOBOXKIACHUIO MEPOIIPUATHH 10 CO3IaHUIO U
¢byHKIIMOHUpOBaHUIO 1eHTpoB '"Touka pocra", B TOM UHCIE€ 1O BOMNPOCAM IOBBIIIEHUS
KBaJTM(HUKAIUU TeJarOTHYeCKUX paOOTHHUKOB;

- 00y4armUMUCS U POJUTENSAMU (3aKOHHBIMHU TPEACTABUTEISIMH) OOyUYaOIIUXCs, B TOM YHCIE C
NPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

3. lHopsinoxk ynpasJsenusi llenTpom ""Touka pocra'
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3.1. PyxoBomurtenp VYupexaeHHUs U3MAeT JIOKAIbHBI HOPMATHBHBIA AaKT O Ha3HA4YE€HUU
pykoBoauTtens LlenTpa (KypaTopa, OTBETCTBEHHOIO 3a ()yHKIIMOHMPOBAHUE U PA3BUTHE), @ TAKXKE O
co3znanuu Llentpa u yreep:xkaenuu [lonoxenue o nesrenpbHoctu LieHTpa.

3.2. PyxoBogutenem lleHTpa MokeT OBITb Ha3HAUYE€H COTPYAHMK YUpEXACHUS U3 4YHUCIA
PYKOBOJSIIMX U NIEAarOrMYECKUX PAOOTHUKOB.

3.3. PykoBoaurens Llentpa o0s3aH:
3.3.1. ocyiecTBISTh ONIEPATUBHOE PYKOBOJACTBO LleHTpoM;

3.3.2. npexncraBnathk uHTEpechl LleHTpa Mo JOBEpEHHOCTH B MYHHIIMMIAIBHBIX, TOCYJapCTBEHHBIX
OopraHax peruoHa, OpraHM3alMsIX JJis peanu3anuu nenei u 3agad Llenrpa;

3.3.3. orunteiBaThHCS Tiepe PykoBoaurenem YupexkaeHus o pe3yabrarax padotsl LlenTpa;

3.3.4. BBINIOJNHATH HHBIE OOS3aHHOCTH, INPEAYCMOTPEHHBIE 3aKOHOJATENBCTBOM, YCTaBOM
VYupexxeHus, J10JDKHOCTHOM MHCTPYKLMEN U HacTosmuM llonoxenuem.

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocymiecTBIATh paccTaHOBKY KajapoB LleHTpa, mpuem Ha paboTy KOTOPBIX OCYIIECTBISETCS
[IPUKA30M PYKOBOJUTEINS Y UpEKACHNUS;

3.4.2. MO COTIaCOBaHUIO C PYKOBOAMTENIEM YUPEKICHUS OPraHN30BBIBATH YI€OHO-BOCITUTATEIBHBIN
nporecc B LleHTpe B COOTBETCTBUU C IEeNsIMU U 3a7auaMu L{eHTpa u oCyIIecTBISTh KOHTPOJb 3a €ro
peanu3anuei;

3.4.3. ocywmecTBIATh MNOJArOTOBKY OOYyYalOUIMXCS K YYacTUIO B KOHKypcax, OJMMIIMAJaXx,
KOH(EPEHIMAX 1 HHBIX MEPONPHUATHUAX IO IPOQIITIO HApaBiIeHui nesTeapHocT LleHTpa;

34.4. 1o COIVIACOBAHHMIO C PYKOBOAMUTEIEM YUPEKICHUS OCYIIECTBISTh OPTraHHU3alUI0 U
NPOBE/ICHUE MEPONIPUSATHH 110 MPOGUITIO HaNpaBJICHUH JesTebHOCTH LleHTpa;

3.4.5. ocymIeCTBIATh MHBIC TIPaBa, OTHOCSIIHMECS K JeATeTbHOCTH LleHTpa um He mpoTuBOpevalme
HeIsiM W BHJAAM JESTENbHOCTH O0pa3oBaTeNbHON OpraHM3alliH, a TaKXKe 3aKOHOAATeIbCTBY
Poccuiickoit @enepanuu.

Ipunooicenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJIAIIMM 11O UCITOJIB30OBAHUIO
CTAHJIAPTHOT' O KOMIIUJIEKTA OBOPYJIOBAHUSA
IIEHTPA "TOUYKA POCTA" IIPU PEAJIN3AIINN
IMPOI'PAMM ECTECTBEHHO-HAYYHOM "
TEXHOJIOTMYECKOMW HAITPABJIEHHOCTEM

[lepeuenr cTaHgapTHOTO KOMIUIEKTa oOopynoBaHus sl ocHamieHus llentpoB "Touka pocta"
c(OpMHPOBAH C YUETOM psijia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMIT TpEeeMCTBEHHOCTH cUCTeM oOopynoBaHusa. O6opyioBaHUe AJIsl IPOBEIEHUSI YUEHUYECKUX



NPAaKTUYECKUX PAa0OT SBJISIETCS OOIMIMM Uil YPOBHEW OCHOBHOTO OOILIET0 M CpeIHEro OOIIero
oOpa3zoBaHus. B cucreme HarIsgHBIX CPEACTB OOYYCHHS W JACMOHCTPAIMOHHOTO OO0OPYIOBaHUS
UMEIOTCSl 0a30BBIE AJIEMEHTHI, 00IIUe IS OCHOBHOTO OOIIETro W CpeaHero ooOIiiero oOpa3oBaHUS.
[HudpoBas nabopaTopus u 000pymOBaHHE OOINET0 HAa3HAYCHHUS IO3BOJISIOT 00ECIeUnBaTh
JeSITeIbHOCTh O0yYaroIUXCsi Kak B OCHOBHOM, Tak M B CTaplIeil MIKOJE, a B COBOKYITHOCTH C
UQPPOBBIMU JTA0OPATOPUSAMHU IO (PHU3UKE, OMOJOTHH M XUMHUH - TPAKTHYECKYIO JICATEIBHOCTH B
pamMKax M3y4eHMs €CTeCTBEHHO-HayuHbIX IIpeaMeToB B 10 - 11 knaccax Ha yriyOJIeHHOM ypOBHE.

[TpuHIMIT coYeTaHUsT KIACCUYECKMX W COBPEMEHHBIX CPEICTB H3MEPEHUH U CHocoOoB
IKCIEPUMEHTAIBHOTO HCCIIEAOBaHMs sBJICHUNA. B cocTaB 00OpyIOBaHUS BXOISAT KJIACCHUYECKHE
CpelICcTBAa H3MEpeHUs (HalpuMep: JAUHAMOMETPHI, CTPEIOYHBIC aMIIEPMETP H BOJBTMETP) H
nudposbie MpubOpHl (Hampumep: U(pPoBbIE BECh, CeKyHIOMEp) U aardyuku. CoOJroIeHne 3TOro
NPUHIUIIA UMEET 0C000€ 3HAYCHHE Il YPOBHSI OCHOBHOTO 00IIIEro 00pa3oBaHMsl, TIOCKOJIBKY 3/1€Ch
NPOMCXOTUT 3HAKOMCTBO CO CcHoco0aMu W3MEpeHHsT (U3NYECKUX BEIHYUH, (HOPMHUPYETCS
MOHVMAHHUE TPHUHIMIIOB JCHCTBUS aHAJIOTOBBIX H3MEPHUTEIBHBIX MPHOOPOB U obecrednBacTCs
nepexo/1 K UCIOIb30BAHUIO HHCTPYMEHTOB IU(POBOIt T1abopaTopHH.

[TpyHIMIT TPHOPUTETA YUEHUUYECKOTO 3KCIEPUMEHTA JUIsl pealn3aliil CUCTEMHO-/1€ATEIbHOCTHOTO
noaxonaa. Peanusanus cHCTEMHO-AEATEIBHOCTHOIO MOJX0/a B OOYYEHHHM €CTECTBEHHO-HAY4HBIM
npeaMmeraM OasupyeTcsi B TEpPBYIO OdYepeIb Ha BOBJICUCHHH OOYYAIOUIMXCS B MPAKTHYECKYIO
JeSITebHOCTD 110 MPOBEJCHNIO HaOI0AeHUH U onbITOB. [l03TOMY 3HauMTENbHASA YacTh HAOIIOIEHUH
U ONBITOB, KOTOpblE B TPAAULMOHHOW METOAMKE MpEAJarajuch Kak JIEMOHCTPAIlOHHBIE,
HEpEeHECeHbl B pa3psijl yyeHHYeckux paboT. Cienyer OTMETUTh, YTO B HACTOSIEE BpeMs U3y4YeHHUeE
Gu3MKK, XUMHH ¥ OWOJOTMU B OCHOBHOH IIKOJIE W Ha 0a30BOM YPOBHE CTapIICH IIKOJIBI
OPUEHTUPYETCS. HA OCBOCHHE €CTECTBEHHO-HAyYHOM I'DPaMOTHOCTH, KOTOPOE HAET Yepe3 pa3BUTHUE
CIOCOOHOCTEH yJaluxcsi aHAJIM3UPOBATh PA3HOOOPA3HYIO €CTECTBEHHO-HAYYHYIO WH(POPMALHIO H
UCIIOJIb30BaTh MOJYYECHHBIE 3HAHUS Ul OOBSCHEHMS SIBIICHUM M MPOLIECCOB OKPYXKAIOIIEr0 MHUPA;
NOHMMATh OCOOCHHOCTH MCIIOJNb30BAaHUSI METOAOB E€CTECTBO3HAHMS JUISl IOJYYEHMsI Hay4dHBIX
JAHHBIX; MPOSABIATH CAMOCTOSATEIBHOCTh CY)KIEHUI M NOHMMATh POJIb HAYKA U TEXHOJIOTMYECKUX
WHHOBAIIMM B pa3BUTUHU OOIIECTBA; OCO3HABATH BAKHOCTb HAYUYHBIX HCCIEOBAaHUN U UX CBSI3b C
HalllUM MAaTE€pUAJIbHBIM OKPYXKEHMEM M COCTOSHUEM OKpy)Kawolend cpeabl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 TPAaMOTHOCTh IPEAINOJaraeT akleHT Ha METOAOJOIHI0 HayKH U HamlpsMYIo
CBSI3aHO KaK ¢ OOIIMM YHCIOM YYEHHYECKHX OINBITOB B KypcaxX €CTECTBEHHBIX HayK, TaKk H
HAIPaBJIEHHOCTbIO HUX Ha (OpMHpPOBAHME CAMOCTOSITENILHOCTH JEHCTBMM NpU MPOBEIACHHUU
HaOJr01eHU, N3MEpEeHU U uccie0BaHHMH.

Hcnonp30BaHue CpeACTB HAMNIAIHOCTH W Y4eOHOro oO0opynoBaHUS B Y4eOHOM Mpoiiecce
HAIIPABJICHO HA BBITIONHEHUS CIICAYIOMUX (QYHKIMI: o0ecreunBaoT 0oJiee MOJHYI0 U TOYHYIO
uH(poOpMaIlMi0 00 M3y4aeMOM SIBIEHUU WM OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHHUIO
KaduecTBa O6y‘ICHI/I$[; IIOMOraloT B MAaKCHMaJILHOU MCPE Pa3BUTH IMO3HABATCIIBHBIC HWHTCPCCHI
yUaluxcs; MOBBIMIAIOT YPOBEHb HATTSAHOCTH M JOCTYITHOCTH OOYYEHHMs; YBEIHYHMBAIOT 0O0bEM
CaMOCTOSITENIbHOW Pa0OTHI YUAIIUXCsl HA YPOKE U BHEYPOUHOU JIEATETBHOCTH; CO3AI0T YCIOBHUS IS
OpTraHHU3aINH MPAKTUKO-OPUECHTHPOBAHHON MPOEKTHOW U UCCIIEIOBATEIBCKOM ESATEIbHOCTH; JAI0T
BO3MOJKHOCTh JIOCTYITHEE W TIIy0Xe PAaCKpBITh COAEpKaHWE ydeOHOTO MaTepHayia, CIIOCOOCTBYIOT
(OPMHUPOBAHUIO Y YUAIIUXCS TIOJIOKUTEIBHBIX MOTUBOB O0YUYECHHUS.

Baxwneitmelt uvacteio ocHameHus llentpa "Touka pocta" sBisiercs uudposas madoparopus,
nepevyeHb JaTYMKOB KOTOPOW MO3BOJISIET MCIIOIB30BaTh 3Ty Ja00paTOpHIO MPU M3yYeHUU (PU3HKH,
XUMHUH U Onojioruu. BeeseHne B NIKOJIBHBIN 3KCIIEPUMEHT LU(POBBIX TATUYMKOB JIJISI PErHCTPALIU
Pa3IMYHBIX BEJIMYUH M BO3MOXKHOCTH HCHOJb30BaTh KOMIbBIOTED (CMapT(OH WM IUIAHILET) JUIs
pacyeToB U O(OPMIICHHS PE3YIHTATOB OIMBITOB, TMO3BOJISIET TMEPEHTH Ha HOBBIM KadeCTBEHHBIN



YPOBEHb MPOBEJACHUS HU3MEPEHUM, YINPOCTUB IMPOLECC H3MEPEHUH M TMOBBICUB UX TOYHOCTb.
[TosiBnieHre HMQPPOBBIX TEXHOJOTUH B JIabOpaTOPHBIX paboTax MOBBIIMIAET WX aKTYalbHOCTh U
MPUBJIEKATEILHOCTh B COZHAHUM COBPEMEHHOTO IIKOJbHHUKA, YCHJIMBAET HArJSTHOCTh KaK B XOJ€
OTMBITOB, TaK U NpU 00pabOTKe pe3yJbTaTOB C HUCHOJIB30BAHMEM MPOTPAMMHBIX cpeiacTB. s
OKCIIEPUMEHTOB MO0 OWOJOTUH W XHWMHUHU 3TO SIBISICTCS 3HAYUMBIM TIEPEXOJIOM OT KAa4eCTBEHHBIX
HAOJIO/IEHUH U ONBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanne HH(prBOﬁ J'Ia60paT0pI/II/I CYIIECTBECHHO H3MCHACT INOAXOAbI K IMPOBCACHHUIO U
ACMOHCTPAlMOHHBIX, 1 YHCHUYCCKUX OIIBITOB:

Hcnonb3oBanue uHUQPOBBIX AATYMKOB B KAYECTBE H3MEPUTENIbHBIX HHCTPYMEHTOB H3MEHSET
MOJXO/IbI K POBEJICHUIO MIPSIMBIX U3MEPEHUH (PU3NYECKIX BEINYHH.

TpaguMOHHO B KayeCTBE CPEACTB H3MEPEHHUS HCIOJB30BAJIUCh IPOCTEUIINE HHCTPYMEHTHI
(ppIya’kHBIE BECHI U Pa3HOBECHI, MEH3ypKa, TUHAMOMETP, TEPMOMETP) M CTPEIOYHbIE IPUOOPHI
(amIiepmMeTp U BOJIBTMETD).

Hcnonb3oBanue I_II/I(I)IZ)OBLIX AATYHUKOB IMO3BOJIAACT Ha COBCPHICHHO APYIrOM Ka4C€CTBCHHOM YPOBHC
MMPONU3BOJANUTE H3MCPCHUA BpPCMCHHU, PaACCTOAHUA, HUMCTb BO3MOXHOCTL PCruCTpUpoOBaATH U
Ha6J'IIO,I[aTI> N3MCHCHHEC BO BPCMCHHU TAKUX BCINYHH KaK TEMIICPATYypa, 3JICKTPUICCKOC HAIIPSAKCHUC,
CHhJia TOKa U T.[.

OTH BO3MO>KHOCTH I103BOJISIFOT, HAIIPUMEP, Ha YpPOKax (PM3UKH C BBICOKOW TOYHOCTHIO M3MEPUTH
MT'HOBEHHYIO CKOpPOCTb T€Ja, JIBHXKYILErocsi HEpaBHOMEPHO, HAOII0AaTh B JMHAMHUKE IIpOLece
AJNIEKTPOMATHUTHON MHIYKLIHH, BOBHHUKHOBEHUE M U3MEHEHUE MHIYKLHOHHOI'O TOKa, UCCIEN0BATH
U3MCHEHUE TEMIIEPATyphl C TEYUEHUEM BPEMEHHU B IIPOLIECCE YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS U
T.J.

Ha ypokax Ouosoruu MOSBISETCS BO3MOXKHOCTb IOJIYYUTh KOJMYECTBEHHBIC JaHHbIC IIPU
IIPOBEJICHUH OIIBITOB, HAIIPUMEP: NpU ONpe/esieHnU (PaKTOPOB, BIMSIOLUIMX HA CKOPOCTH Mpoliecca
dorocuHTe3a, NPU U3YYCHUM [IbIXaHUs KOpPHEW M JIUCTbEB, MPHU HCCIEJOBAHUU YCIOBUH
IpopacTaHus CeMsH U T.1.

Ha ypokax XxumMuu Ha KOJMYECTBEHHBIH YPOBEHBb MEPEXOAT MPAKTHUYECKUE PAOOTHI MO U3YYCHHUIO
Mpoliecca IEKTPOIN3a, UCCIECOBAHUE SK30TEPMUUECKUX U SHIOTEPMUUYECKHUX PEAKIUi, TEMI0BOTO
sbdexra ropenus tormBa U T.4. C HCHOJIB30BAaHUEM TPATUIIMOHHBIX "aHAJOTOBBIX" CpENCTB
MOMOOHBIE W3MEPEeHMsI BBIMOJIHUTH HEBO3MOXHO. OJHaKo, Npu TepexoAe Ha HHU(POBYIO
1abopaTopri0 B TEMAaTHUYECKOM IUTAHMPOBAHUM HEOOXOAMMO IMPENyCMOTPETH JIOMOJHUTEIbHOE
BpeMs A 00ydeHHsl paboTe ¢ JaT4MKamH, BKIIOYas COOPKY SKCIEpUMEHTAIbHON yCTaHOBKU C
JATYMKaMU, CHATHE MTOKAa3aHUM ¢ IKpaHa KOMITBIOTEPa, OTMpe/IeJICHUE TOTPEITHOCTEH H3MEPEHUH.

Jns paboThl ¢ HU(POBBIMU JaTYMKAMU HCIIOJIB3YETCs CIELUANbHOE MPOrpaMMHOE OOecreueHue,
YCTAaHOBJIEHHOE Ha KoMmmbloTep. JlJis KOMMyHUKalUWU LU(POBBIX JaTUYUKOB, 3allUCU U XPaHEHUS
uHOpMalKK, MOJYYEeHHOH ¢ X MOMOMIbIo, IIu(poBast 1a00paTOpHs UCTONB3YETCsI B KOMILIEKTE C
HOYTOYKOM C HEOOXO/MMBIM YCTaHOBJIEHHBIM ITPOrPaMMHBIM 0OecTIeueHUEM.

Hcnonp30BaHne KOMIBIOTEPHON (OpPMBI perucTpalvy MOJYyYEHHBIX 3HAYEHWH M MOCTPOCHHUS
rpadukoB HW3MEHSET TMOAXOAB K OGOpMIEHHIO JTabOpaTOPHBIX W MPAKTHYECKUX paboT
00yJarOIUMHUCH.

I[aHHBIe, MOJIYYCHHBIC ITPHU TOMOIIHA I_[I/I(I)pOBBIX AATYUKOB, BHOCATCA B 3JICKTPOHHBIC T8.6J'II/II_ILI, qTo
IMMO3BOJIACT CTPOUTH rpaq)mm 3aBHCUMOCTEH HCCICAYEMBIX BCIMYHWH Ha 3KpPaHC KOMIIBIOTEpA. Ha
OCHOBAHHH ITHX Fpa(l)I/IKOB ACJIaTh BBIBOJBI O XapaKTCPC 3aBUCUMOCTH BCIWYHWH OT BPEMCHU HIIU



npyrux —mapamerpoB. Ha  yraoyOGnmeHHOM — ypoBHE — 1ienecooOpa3sHO  oOydaThb  HPOBOJIUTH
aNMpOKCUMAINIO BEIOPAHHBIX TOUYEK UTOTOBOM rpaduyeckoil 3aBUCHMOCTBIO.

DT HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3HPOBATh PYTHHHBIC IPOLEAYPHI 3alOJHCHUS
TaOJIMII, BBIMIOJIHCHWE OJIHOTHITHBIX pacueToB, moctpoenus rpadukoB. Ludposas dorokamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAIBHYI) YCTaHOBKY H IPUKPEIHTH
¢dororpaduro B 37eKTpOHHBIA oT4eT. TakuM 0Opa3oM, OCYHIECTBISETCS MEepexoa K 0(OpMIICHUIO
AJIEKTPOHHOTO OTYETa O MPOJICITAHHOM YKCIIEPUMEHTE, POSKTHOW WJI MCCIIEI0BATEIbCKON padoTe.

Bo03M0OXHOCTB UCTIONB30BaHMS BHICOHAOIIOICHHUS 33 IPOIIECCOM BBIMOJIHEHUS MTPAKTHYECKUX padoT
00y4aroIyUMUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO PadoT.

ONEKTPOHHBIM OTYET O TMPOJETAaHHOW TMPAKTUYECKOM paboTe MOXKET COMPOBOXKAATHCS
NpUKpEIUIeHHON  (oTorpadueil, KoTopas MO3BOJSET OLEHHBATh MPABHIBHOCTH COOpaHHOM
SKCIIEPUMEHTANIHOM  yCTAaHOBKHM, OoJjiee IMOJIHO OMNPENeNATh MOJHOTYy U  IPaBHIBHOCTD
IIPOJIEIIAaHHOTO UCCIIEJOBaHMS, AHAIU3UPOBATh JIOCTOBEPHOCTh MPEICTaBICHHBIX
SKCIIEPUMEHTANBHBIX JaHHbIX. [Ipu OJHOBpEMEHHOM BBINOJHEHHUH pA3HBIMH  TpyHHamu
00ydJaronumxcsi pa3HbIX MCCIEIOBATEIBCKUX PabOT I1eIeco00pa3HO HMCIOJIb30BAaTh BHJICO3AMKCH
BCero xoja pabor. B 3Tom ciydae oOLeHHMBAaTBbCS MOTYT HE TOJBKO MPEIMETHBIE PE3yJIbTaThl,
CBSI3aHHBIE C MTPOBEACHNEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHUKATUBHBIC U PETYJISTUBHBIC
NEHCTBUS: TUIaHUPOBaHUE padOThI, OTCICKHMBAHHE XOJa pabOThl, KOPPEKIUs IUIaHa paboThI,
KOMMYHUKAIIUSI B COBMECTHOU JEATEIbHOCTH, HATUYUE (WM OTCYTCTBHE) KOH(JIMKTOB U CIOCOOBI
UX pEIICHHUS.

Hcnons3oBanne MUQPPOBBIX JTA00PATOPUI CYIIECTBEHHO PACIIMPSET CIIEKTP BO3MOKHBIX OIBITOB H
UCCJIEIOBaHMM, 0COOCHHO 3TO KacaeTcsl U3yueHUsl OMOJIOTHH U XHUMHUH.

Pacimmpenue crexkrpa BO3MOXHOCTEH MOXKHO IPOMJUIIOCTPUPOBATH HA IPUMEPE HU3YYEHHUS
AIIEKTPOMArHUTHON MHIYKIHWU B Kypce ¢usuku. [Ipu MCHoIp30BaHMM CTPEIOYHOTO aMIepMeTpa
TPaJUIIMOHHO HAOMIONAIOT JUIIb ()AaKT BO3HMKHOBEHHUS HMHIYKLMOHHOTO TOKa B IPOBOJHUKE U
M3MEHEHHUE €ro HaIlpaBJIEHUs NMPU U3MEHEHUH CKOPOCTH BHECEHMs] MarHuTa WM €ro MOJSPHOCTH.
Hcnonb3oBaHue IUQPPOBOro JaTyMKa IO3BOJSET MONY4UTh ocumiuiorpammy OJIC uHAYKIMH,
BO3HHUKAIOIIEH B KaTyIIKe, IPU MPOJIETe Yepe3 Hee MarHuTa. JTO MO3BOJIIET CPAaBHUBATH 3HAUCHUS
MakcuMainbHbIx OJIC mpu mposere yepe3 KaTylIKy MarHuTa C pasHbIMH CKOPOCTSIMM U C pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ] MOJTy4YEHHOU 3aBUCUMOCTH, KOHCTPYHPOBAaTh
AKCIEPUMEHTAJIbHBIE 33Ja41 110 U3YyUEHHIO 3JIEKTPOMAarHUTHON MHAYKIIUH.

[Mu¢posast nabopaTopusi MO3BOJSET OPraHU30BaTh IPOEKTHYID M Yy4e€OHO-HCCIEI0BATENIbCKYIO
JeSITeIbHOCTh LIKOJBPHUKOB KaK B paMKaX ypOKOB, TaK M BO BHEYPOUHOH nesTenbHocTH. Hannuue
pa3HooOpa3HbIX MUPPOBBIX JAaTYMKOB JA€T BO3MOXKHOCTH NPOBOJHUTH CaMble DPa3HOOOpPa3HbBIE
UCCIICIOBaHMs, ONUPAsACh HAa MHTEpechl oOywaromuxcs. B kadecTBe mpuMepa MOXHO NPHUBECTH
WCCIICIOBAaHUST  HKOJIOTUYECKON HANpPaBJICHHOCTH TIO0 BBIABICHHIO (DAaKTOPOB  3arps3HEHHUS
OKpY’Karollen cpelibl, U3y4EHHUIO SKOJIOTUYECKOI0 COCTOSIHUS MOMEIICHUH 1IIKOJIBI, TOYBBI, BO3/lyXa
B HAaceJEeHHOM MyHKTe M T.JA. MccnenoBarenbckue paboThl ¢ HCIOIB30BaHUEM LHU(POBBIX JaTYUKOB
nenecooOpasHo mpemtararh ydammmes 10 - 11 kimaccoB B pamkax o00s3aTelabHOM Ui HUX
MIPOCKTHOM JICATEIIFHOCTH. BBIMOTHEHNE TaKUX MPOEKTOB SBISICTCS OCHOBAHHWEM Ui OIICHKH HE
TOJIbKO YPOBHS c(hOPMUPOBAHHOCTH MPEIMETHBIX PE3YIbTAaTOB, HO UTOTOBOM OLIEHKH JOCTHXKEHHS
METaINpPEeIMETHBIX Pe3yJIbTaTOB OOy4YEHHS: KOMMYHHKATHBHBIX (KOTOpPBIC OIICHHWBAIOTCS KaK B
npolecce MpOBENEHUs PabOThl, TaK W B IPOLECCE 3allUThl MPOEKTa WM HCCIENOBaHUA) U
PETYISATHBHBIX (KOTOPHIE OIIEHUBAIOTCS B MPOIECCE BHITOIHEHHSI TPOEKTA).

OcHarenue 11 u3ydeHusi GU3MKU TPEICTABICHO B BHUJIE 00OPYIOBaHUS ISl JEMOHCTPAIIMOHHBIX



OTIBITOB U 000PYAOBaHUS AJIsl TaOOPATOPHBIX paObOT U YUEHUYECKUX OTBITOB, BKIIIOYAs OOIIYIO AJIs
€CTECTBEHHO-HAYYHOTO IHUKJIA MU(PPOBYIO JTa0OpaTOpUI0, a TaKke IU(POBYIO JIAOOPATOPHIO IO
¢u3uKe (KaK TOMONIHUTEIBHBINA JIEMEHT JJIs YTIyOJIEHHOTO U3y4eHUs (PU3UKH).

JleMoHCTpalMOHHOE 00OpyZOBaHHE O0ECIEUYNBACT BO3MOXKHOCTb HAONIOJCHUS OOJBIIMHCTBA
M3Y4aeMbIX SBJICHHMM, MPOLECCOB M 3aKOHOB. OTO BO3MOXKHO IIPH ONTHMAaJIbHOM COYETAHHUHU
AHAJIOTOBBIX M HM(POBBIX CPeNCTB HAOMIOACHUWS, aHamu3a W3MepuTenbHOr uHpopmaruu. Tak,
Hanpumep, Ui Kypca (PU3MKH OCHOBHOM HIKOJIbI €CTh BO3MOKHOCTb JIEMOHCTPALIMH KJIACCHYECKUX
JEMOHCTPALIMOHHBIX 3KCIIEPUMEHTOB: IaJeHUE Tel B TpyOke HbroTOHA, AeMOHCTpanus AeUCTBUA
aTMocepHOro JaBieHus, 3akoHa [Ilackansd, wu3MeHeHuss oObeMa Tel IpU HArpeBaHUU
(oxJakJeHun), TPUTSDKEHUST MOJeKyn u T.0. HabGop mo snexTpocTaTHKe IaeT BO3MOKHOCTh
JEMOHCTpAallMM  JJIEKTPU3alMM TeEJl, 3aKOHAa COXPaHECHMs 3apsja, JIMHHA HalpsHKCHHOCTH
NIEKTPUYECKOTO0 TMOJIsI M T.JO. U MOXET MCHOJIb30BaThCs Kak & Kilacce NIpU  HU3YYEHHUH
JJIEKTPOMAarHUTHBIX SIBJICHUM, Tak U B 10 K1acce npu U3y4eHUH dJIEKTPOCTATHKH.

[Ipy mpoBeneHWU JAEMOHCTPAIMOHHBIX ONBITOB JIOJDKHBI COOMIOAAThcsl TpeOOBaHUS K UX
HArJSIIHOCTY (SICHASL M TIOHSTHASI TOCTAHOBKA OIIBITA), BUIUMOCTH JIJISl BCEX y4aluxcs Kiacca (Ipu
HAIMYUU MEJKHX JICTAICH WCIONB3YeTCSl HMX YBEIMYCHHOC H300paKEHUE TMPU  TOMOIIH
BeO-KaMepbl), 3MOIIMOHAIBHOCTH M, N0 BO3MOXHOCTH, 3aHUMATEIBHOCTU (JIIEMOHCTPAIIMOHHBIN
OTIBIT JIOJDKCH BBI3BIBATH WHTEPEC YYAIIUXCS, CO3/1aBaTh MOTHBAIMIO K H3YYCHHIO MPEAMETA) W
yOemuTeNnbHOCTH (ITOKA3bIBaTh TOT 3P PEKT, HA JEMOHCTPALIMIO KOTOPOTO OH OB HAIPABJICH).

Opnako peanu3anus AEATEIBHOCTHOTO TNOAXOAa B OOyueHUH (U3HKE TMEPEHOCHT aKIeHT C
JEMOHCTPALlMOHHOIO JKCIEpUMEHTa Ha ydeHudeckuil. Hampumep, mo MexaHHKe HCClIEeOBaHHE
KMHEMaTUYeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMHKH, KOJIeOaTENbHbBIX JBHKEHUN MIEPEHECEHO B
YUYEHHUYECKUH OSKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm oOopynoBanus. Ilpum wu3ydeHun
JNEKTPOANMHAMUKHN Ja00paTopHOE OOOPYIOBaHHME MO3BOJIAET HCCIEAOBATH HE TOJIBKO 3aKOHBI
NOCTOSTHHOTO TOKa, HO C HCIOJb30BAHUEM KOMITBIOTEPHOTO ocuuiuiorpada mo3Bojsier
MPOHAOIIIOIaTh U UCCIEIOBATh ANEKTPUUYECKUE IENMU MEPEeMEHHOI0 TOKa, OJIOK TUOJIOB MO3BOJISIET
UCCJIEIOBaTh BOJIbTAMIIEPHBIE XAapaKTEPUCTUKH aAuoda. llpu u3ydeHHM ONTUKH J1abopaTOpHOE
000pyJOBaHUE MO3BOJSAET HM3YYUTh 3AaKOHBI T'€OMETPHUECKOW ONTHKH (TpeloMJICHHE CBETa B
MONYIWINHAPE W TOJNYYeHHE HW300paKeHHs B JIMH3aX) M TPOHAOIIOIATh OCHOBHBIC SIBJIICHUS
BOJIHOBOM onTuku (uHTepdepeHIus ¢ MoJsdpu3anus), HUCCIenoBaTh Au(pakiuio cBeTa
(IndpakunOHHAS PEIIETKA).

B coorBercTBUM ¢ mpeAMETHBIMH pe3yibTaTaMu oO0ydeHus Qusuke oOopyJqoBaHUE s
YUEHUYECKUX OIBITOB 00eCIeunBaeT MPOBEACHHUE CIEAYIOIUX TUIIOB paboT, CrpyNNUPOBAHHBIX IO
BHJIaM JIEATENbHOCTH, HE3aBUCUMO OT X TEMAaTU4YECKOW TPUHAIEKHOCTH:

1. IlpoBeneHue NpsAMBIX U3MEPEHUN (U3NUYECKUX BEIMYUH (M3MEPEHUE MAcChl, 00beMa KHUIKOCTH,
TEMIIepaTypbl KHUIKOCTH, CHJIBI, CHJIBI TOKA, HANPSIKCHHs) C HCIOJIB30BAaHHEM AaHAJOTOBBIX H
U(PPOBBIX TPHUOOPOB.

2. IlpoBepka 3aJaHHBIX MPEATIONIOKEHUH (MpsAMbIe U3MepeHus: (PU3NUECKUX BEIUYMH U CpaBHEHHE
3a/laHHBIX COOTHOLIEHUI MeXay HuMMHK). Hampumep: mpoBepka yciaoBHMH IUIaBaHUS TeEIN, YCIOBUI
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEN0BATEIbHOIO U  MapalIeNbHOTO
COEIMHEHUS IPOBOIHUKOB U T.JI.

3. Pacuer 1o moyiydyeHHBIM pe3yjbTaTaM NPSMBIX M3MEPEHHH 3aBUCHUMOIO OT HHMX Mapamerpa (B
OCHOBHOI1 1IKOJ€) U KocBeHHbIe n3Mepenust (B 10 - 11 kiaccax). Hanpumep: yckopenue Tena npu
PaBHOYCKOPEHHOM  JIBUXKEHHUH, YCKOpPEHHE CBOOOJHOTO TaJeHHs, JKECTKOCTb MPYKUHBI,
KOd(PUITMEHT TPEHUsI CKOJIbKEHUSI, MEXaHW4YeCKast paboTa U MOITHOCTh | T.]I.



4. HabGmoneHue sBIEHUN M TIOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YpPOBHE) MO OOHAPYKECHHIO
(GakTOpoB, BIUAIOIIMX HAa NPOTEKAaHWE JaHHBIX sBJIeHUN. Hampumep: mnpsMonuHEHOE
pacrpocTpaHeHHE CBETa, JUCIIEPCHUS CBETa; M3yUCHHE CBOMCTB M300paKEHHsSI B IJIOCKOM 3€pKae u
T.II.

5. HccnenoBanue 3aBUCHMOCTH OJIHOM (PU3MYECKOW BEIUYHMHBI OT JIPYroMl ¢ MPEJACTaBICHHEM
pe3ylnbTaTOB B BUAE rpaduKka M pacueTa MCKOMOTO mapamerpa. Hampumep: 3aBHCHMOCTH IyTH
PaBHOMEPHO JIBIDKYIIETOCS Tela OT BPEMEHH JIBIKCHHSI TEJa; CHUJIbI TPEHUS CKOJBKEHHUS OT CHIIBI
HOPMAJTBHOTO JABJICHUS, KadecTBa 00pa0OTKH MOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIBI TPSHHUS OT
IJIOMIAU CONPUKOCHOBEHHS TEN; CHJIBl YIPYTOCTH OT YJIMHEHHS TPYXKXUHBI; BBITAIKHUBAIOIICH
CWJIBI OT 00beMa MOTPYKEHHON YacTH Tella W OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHUCUMOCTH OT
IJIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO IOTPY>KEHO TEJIO U T.1.

JlaboparopHoe o00OopymOBaHHE O0O0ECIICYMBACT CAMOCTOSITEILHBIA YYEHUYECKH JKCIICPUMEHT,
KOTOPBI MOXET UMETh pa3inuHble GOpMbl: (PPOHTANBHBIN SKCIIEPUMEHT ((PPOHTATIBLHBIE OMBITHI U
nabopartopHble pabOTHI), padOTHl MPAKTHKYMa, y4eOHO-HCCIENOBATEIbCKHE PAa0OTHI U MPOSKTHI
JKCIIEPUMEHTANFHOTO Xxapaktepa. [Ipm 3TOM HOPMATUBHO-00S3aTENbHBIM BHE 3aBHUCHUMOCTH OT
ypoBHS u3ydeHHs (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTEIBHONW MPOTPAMMBI
(OCHOBHAsI WJIM CpelHsAA LIKOJIa) SBISETCS (POHTAIBHBIN JKCIepuMEHT. MIMEHHO mocpeacTBOM
(GPOHTAIBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIE PEe3YyIbTaThl 3KCICPUMEHTAIBHOTO
XapakTepa, a yJalluMHUCs OCBaMBAIOTCS CIIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKa3aHHBIM BBIIIE
nATH TUNaM padot. JIabopaTopHBI MPAKTUKYM LEJIECO00pa3eH TOIBKO MPH YIITyOJICHHOM YPOBHE
U3YYEHHUS MIpeIMeTa.

OnTtuManbHBIM Ui JIOCTHIKEHUS Lieled NpoBedeHHs] (POHTAIBHOIO SKCIIEPUMEHTa SBISETCS
IpeJICTaBICHNUE JIabOpaTOPHOro O0OpPYIOBAaHUS U MAaTEpUAIOB B BHJIE€ TEMAaTHUYECKUX KOMIUIEKTOB
[0 MEXaHUKe, MOJICKYJSIPHOH (U3MKe, JIEKTPUUYECTBY M ONTHUKE. Vcrosb30BaHME TEMAaTHYECKUX
KOMILJIEKTOB CIIOCOOCTBYET (DOPMUPOBAHHIO TAKOTO BKHEHUIIIETO YMEHUS, KaK OJ00p YyJalMMHUCS
00OpyJOBaHUS B COOTBETCTBUM C LEJNbIO HCCIEAOBAHUS U3 H30BITOYHOM HOMEHKJIATYpPbI
MPEJI0KEHHOTO KOMIUIEKTA; MO3BOJSET MPOBOIUTH 3KCIIEPUMEHTANIbHYIO padoTy Ha JH0O0M 3Tarne
YPOKa; YMEHBIIAET TPYAOBBIE 3aTpaTbl YUYMTENs IPU IOATOTOBKE K YypOKaM, IIOCKOJIBKY HE
TpeOyeTcs MepeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 33/1a4aMi KOHKPETHOTO ypOKa.

HpI/I IJIAaHUPOBAHUHN TPAKTHUYCCKUX pa60T BA)KHO HMMCTb B BUAY, UTO NPCAMCETHBIC PE3YJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKTepa MOryT OBITH OCBOEHBI TOJILKO IIpru OINTHUMAJIBHOM COUYCTAHHUUN
KpaTKOBPEMCHHBIX (I)pOHTaJ'ILHLIX OIIBITOB U OJHOYAaCOBBIX J'Ia60paT0pHBIX pa60T.

BaxHoe 3HaueHue uMeeT TOT (PaKT, 4YTO B COCTaB (PPOHTAIBHOTO OOOPYIOBAaHUS Hapsdy C
AQHAJIOTOBBIMM BXOAAT U LU(]poBBIe cpeacTBa u3MepeHus. K HUM OTHOCATCS 3JEKTPOHHBIM
CeKYHJIOMEp C JaTYMKaMM, JJIEKTPOHHBIE BeChbl M JaT4MKH IudpoBoi nabopaTopuu. Takum
0o0pa3oMm, Ipu NPOBEACHUN (PPOHTAILHOTO SKCIIEPUMEHTA B OCHOBHOM IIKOJIE YUEHUKH 3HAKOMSATCS
C 2JIEKTPOHHBIMU CIIOCO0aMH U3MEPEHUHN U BBIUUCIICHUH.

brnokx oOopynoBaHusi A ydeHH4eckux paboT mo ¢usuke copMupoBaH Ha 0aze MepedHs
o0opynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO OJK3aMeHa Mo  (usuke.
Ucnonp3oBaHnne mpubOOpoB W OOOpPYHOBaHUS C E€AUHBIMH JJII  BCEX  OOYYaronIuXcs
XapaKTEePUCTHUKAMU TO3BOJISIET CTaHAAPTU3UPOBATH MPOLEAYPHl BHIIOTHEHUS SKCIEPUMEHTAIBHBIX
3aJJaHAl Ha SK3aMEHE W 00ECIeYNTh HAJCKHYIO OIEHKY Pe3ylIbTaTOB Ha OCHOBAaHUM IKCIEPTHOMN
IOpOBEpKH OTBETOB oOyuatommxcs. [Ipy 3TOM oOCHOBaHHMEM ISl BBIBOJA O MPAaBUIBHOCTU
MMPOBECACHUA JAaHHOI'O0 OIIbITa SBJIAIOTCA PE3YyJbTaTbl, IMMOJYYCHHBIC Y4YalllUMHUCA IMOCPCACTBOM
NPSMBIX U3MEPEHHH 3aJaHHbBIX (PU3UUECKUX BETHUUH.



HaGop s mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOTO SK3aMeHa o0ecreunBaeT pa3paboTKy
HECKOJIBKUX OJHOTHITHBIX 3aJaHU{ NPH HMCIOJIb30BAaHUH OAWHAKOBOTO OOODPYIOBAaHUS C Pa3HBIMU
XapaKTEePUCTHKAMU. DTOT MOJXO/ LIEJIECO00pa3HO UCTONIb30BATh U MPHU MPOBEACHUHN (HPOHTAIBHBIX
OIBITOB M JlabopaTopHbIX pabor. Hampumep, npu npoBeNeHNH UCCIEIOBAHHUS 3aBUCUMOCTH CHIIBI
TOKa OT HANpsDKEHUS MOXKHO BBIJCIUTH B KJAcCe TPYIIbI, KOTOphIe OyIyT HMPOBOIUTH TAHHOE
UCCIIEJOBAaHHE, MCIIONB3Ysl PE3UCTOPHI C Pa3sHBIM CONPOTHBICHHEM, W JaMnodky. Ilo pesymbraram
MOYKHO CPaBHUTH MOJYYEHHBIC 3aBHCUMOCTH, OOCYIWTh TPAHMIBI BBHIOJHEHHUs 3akoHa Oma s
y4acTKa IIeIH, ONPEJEeIIUTh CONPOTUBIICHHUS PE3UCTOPOB.

Crnenyer OTMETHTh, YTO TPU MPOBEACHUU (PPOHTAIBHBIX OIBITOB W JA0OpPAaTOPHBIX PAbOT B
OCHOBHOM IIKOJIE TpeOyeTCs 3aluCh PEe3yIbTaTOB BCEX MPSIMBIX H3MEPEHUHN C yU€TOM aOCOIIOTHOM
MOTPEITHOCTH. 3/€Ch TPH  HCIOJB30BAHMHM  TPAAMIIMOHHOTO  00OpymoBaHus (MEH3YPOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEIIOYHBIX aMIIEPMETPOB M BOJBTMETPOB aOCOIIOTHYIO
MOTPEITHOCTh 1EJIECO00Pa3HO CBA3BIBATH C IIEHOM JEICHHS MPUOopa, a mpu nepexoie K udpoBbIM
UHCTpyMeHTaM (uudpoBbIle Bechl M AATYMKH) YYUTh paboTaTh C OMUCAHUSAMHU 3TUX MPHUOOPOB,
BBIICNISAST JaHHbIE 00 aOCOMIOTHOM IMOTIPEIIHOCTH, JUO0 Mpejyiarath 3HAY€HHWE IOTPEIIHOCTH B
TEKCTE 3aJaHUH.

[Ipy mnpoBeneHHM UCCIEIOBaHMUS 3aBUCUMOCTEH OJHOW (PU3MUECKOM BEJIWYMHBI OT JApYro
yJamuecs: JTOJDKHBI OCBOMTH MOCTPOSHHE TPapHKOB C yKa3aHHEM aOCOJIOTHBIX MOTPEUIHOCTEH, a
IpU IPOBEACHUH pabOT Ha MPOBEPKY MPENNOIOKEHUN - yMETh CPAaBHUBATh 3HAUEHUS JIBYX MPSIMbIX
U3MEPEeHUH C y4eToM aOCONIOTHOM MOTrpEeIHOCTH (HampuMep, MyTeM CpaBHEHHsS HHTEPBAJOB
HOJYYEHHBIX 3HaueHW Ha uucioBoil ocu). IlpoBeneHue n3MepeHHN M HCCIIEOBaHUM B Kypce
¢uzuxkn 10 - 11 kjaccoB JOMOJHSIOTCS MCIONIb30BAHUEM OTHOCUTENIBHBIX MOTPEIIHOCTEH,
yyaliuecs: JOJDKHbI HAyUUThCSl PACCUUTHIBATh OTHOCHUTENBHBbIE IOIPEIIHOCTH B MPOCTEHIINX
CIIy4asiX IPsIMbIX U3MEPEHUIN U CPAaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUH.

OO0paimaeM BHHMaHHE, YTO OIIEHMBAHHE JIA0OPATOPHBIX pabOT JODKHO 0a3MpoBATHCS, KaK W B
KPUTEPHSIX OLIEHMBAaHMs 3KcrepuMeHTalbHbIX 3aganuil KMM OI'D, He Ha NpaBUIIBHOCTH
oopmiieHHs OT4eTa 0 paboTe, a Ha MPABWJIBHOCTH JAEUCTBUN MO cOOpPY YCTAaHOBKH, IPOBEICHHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHOOPOB.

OcHaiienue Uisi U3ydyeHus OUOJIOTUU TPEACTABICHO KOMIUIEKTaMU JE€MOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparos, repdapueB W KOJUIEKLIMH MO pa3HbIM TeMaM Kypca OMOJIOTHH, a Takke LU(POBOM
naboparopuelt A MpOBeAeHUS MpakTUUecKux padot. Kpome Toro, npu n3ydeHnn OMOJIOTHU MOXKET
UCNONb30BaTh HH(ppoBas maboparopuss MO OHUONOTUM (KaK JOMOJHHUTEIbHBIM 3JIEeMEHT Ui
YTIyOJIGHHOTO U3y4YeHUs Kypca).

B yuebHOM mnporecce ydamuecss IOJKHBI MOJIYYUTh BO3MOXKHOCTh YYBCTBEHHOI'O BOCHPHSITHS
U3y4aeMbIX SBJICHUH M 00beKTOB. OHAKO M3ydaeMble SIBIEHUS M OOBEKTHl HE BCErJa MOTYT OBITh
HEMOCPEACTBEHHO BOCIIPOM3BEIEHBl WM IOKa3aHbl B y4yeOHOM IOMeNeHMH. B 3TOoM ciydae
yueOHOe 000pyNOBaHUE €T BO3MOXKHOCTh MX BOCHPOM3BECTH OINOCPENOBAHO, YEPE3 KOJIEKIIUIO,
repOapHbIil IMCT, MUKPOIIPENapar, MoJieb, BUI€OPparMeHT U T.11.

Bnaxxnele mnpenapaTbl IpeNCTaBISAIOT €000 HaTypanbHble OOBEKTHI, CMOHTHPOBAHHBIE Ha
CTEKJISTHHOW TJIACTUHKE U OIYILEHHBbIE B CTEKJISHHBIN LWIMHJIP C KOHCEPBUPYIOUIEH UIKOCTHIO,
au00 TMpescTaBleHHbIE B IUIACTHKE. 3/1€Ch MpEAaraloTcsl TOTaJbHbIE MpenapaTsl, MO3BOJISIONINE
M3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero yactu, (Hanpumep: "Kopenb 6000BOTO pacTeHus C
kiayoenbkamu", "l'amroka"); aHaTOMHUYECKHE TpenapaTsl, NpeAHAa3HAYCHHbIE [UIA H3YYCHHS
BHYTPEHHETO CTPOCHHS OpraHM3Ma WM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHme
asarymkn”, "BHyTpeHHee cTpoeHue nTHlbl'"); OHMoIoruyeckre npenapaThsl, Jaroliue MnpeicTaBlieHIe



0 CTaausX pa3BUTHS opranusMa (Hampumep: "Pa3Butie koctuctoi pwiObl", "PazButne Kypuis").
Brnakuble npenapaThl UCIONB3YIOTCS KaK pa3JaTOYHbIN MaTepuas B Ipolecce AEMOHCTPALUU pU
W3YYEHHH HOBOIO MaTrepuaja WIM B IIPOLECCE BBIIOJHEHUS MPAKTUYECKUX 3aJaHMMH,
pa3paboTaHHbBIX Ha UX OCHOBE.

['epbapuu - coOpaHue MpeccOBaHHBIX, 3aCYLICHHBIX PACTEHUN MJIM UX YacTel MOMOraroT U3ydarb
pacTeHre B KaOWHETE W y3HaBaTh €ro B MpHpoje, a repbapusaius - Hanboyee MpPOCTO crocod
COXpaHEHMsI PAaCTeHUN M UX 4YacTeil B T€YeHME JIMTEIbHOrO BpeMeHU. B mepeune mpenaiaraercs
cucTeMaTHyeckuii repbapuii (Hanpumep, "OCHOBHBIE TPYMIBI pacTeHHid") U repOapuil mo oomiei
Ouoyoruu (KOTOPBI MO3BOJSET MNPOWLUIIOCTPUPOBATH H3MEHUMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYeCKHe KaTeropuy U BUI000pa30BaHKe, TUBEPIreHIINA U KOHBEPT €HIHS, TOMOJIOTHYHBIEC U
AQHAJIOTMYHBIE OPTaHbl, pyAUMEHTapHbIE OpraHbl, apoMopdo3, uanoagantanus GEeHOTHI U TeHOTHII,
NOJUIUIONJNS, OTJAJICHHAas THUOpUIM3alMs, B3aUMOJICHCTBUE pacTeHUd ¢ aOMOTHYECKUMU
dbakTOopaMu cpebl, B3aMMOJICHCTBHE PACTCHHH ¢ OMOoTHYeCKUM dakTopamu cpeabl). ['epOapHbIii
MaTepHall UCIOJb3YIOT KaK pa3JaTOYHbIM MaTepHuai /Ui IEMOHCTPAUN U3y4aeMbIX OOBEKTOB, JUIS
BBITIOJTHEHUS MPAKTUYECKUX 3aJaHUi MpH 3aKperjieHUH MaTepuaia WU JTUArHOCTHUKU Y4eOHBIX
Pe3yIbTATOB.

Takxke mpeAcTaBleHbl KOJUIEKIIMM - Ha0Ophl MPEIMETOB WM BEUIECTB, MOAOOPAaHHBIX IO
omnpeneseHHbIM mnpu3HakaM. OObEKTaMH WX MOTryT OBITh pachpaBiCHHBIE U 3aCYIICHHBIC
HACEKOMbIE, PaKoOoOpa3Hble, PaKOBHHBI MOJUTIOCKOB, OT/AEIbHBIE YACTU CKEJIETOB >KUBOTHBIX. B
KOJUICKIIUSX COYCTAIOT HATYPAIbHBIC OOBEKTHI C HX U300paKCHUEM B BUJIC PUCYHKOB WJIA MYJISDKEH
- umutauuid. [IpennoxkeHHsie B mepeuyHe MOp(hOIOrHYecKre KOJUICKIUU HAr0T MpPEICTaBICHHUE O
BHEIIIHEM CTPOCHMHM OPraHoOB WM MX YacTEH, MO3BOJSIOT MPOBOJAUTH CPaBHEHUSI OOBEKTOB,
BBISICHATH UX OOIIME YepThl U 4epThl pa3nuuus (Hampumep: "[IpencraBurenn oTpsa0B HACEKOMBIX"
U JIp.); 00IIeOMOIOTHICCKUE KOJIICKITUH TTO3BOJISIOT BEISICHITH B3aHMOCBSI3H B OPraHUIECKOM MUPE,
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, IPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(mammpumep: "[IpuMephl 3aMUTHBIX MpHUCIIOCO0ICHM Y HacekoMbIX'"). Korekiuu, kak u repOapuu,
UCIONB3YIOT KaK pa3aTOYHBIM MaTepuan s JEMOHCTPAllMd H3Y4aeMbIX OOBEKTOB, MJis
BBITIOJIHEHHS TPAKTHYECKUX 3aJaHUM MPU 3aKPETUICHWH MaTepuaja WM JUAarHOCTUKH YYEOHBIX
pE3yNbTaTOB.

O3HaKOMJICHHE Y4YaIlUXCS C MHUKPOCKOIMMYECKMM CTPOCHHEM JKUBBIX OPTraHM3MOB - OJIHA U3
[VIaBHEWIIUX 337a4 HayKH, IO3BOJSIONIMX TIOABECTH IIKOJIBHUKOB K TOHUMAHHUIO €IUHCTBA
OpraHu4eckoro mupa. J{ias nmpoBeneHus 1adopaToOpHBIX paboT B LU(POBYIO JIAOOPATOPUIO BKIIOYEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/bl U 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS] UMEIOTCS HE00X0IuMoe
OCHAIIIeHUE JUIs IPOBEACHUS JIaOOPaTOPHBIX padoT.

[Mudpposast naGoparopus BKIOYAaeT HaOOp /s M3rOTOBIEHUS MUKporpenapaToB. CBexue
IpenapaTsl M3rOTAaBIUBAIOT A HEMEIJIEHHOIO paccMOTpeHusa. K HUM OTHOCATCA KUAKOCTHBIE
(0OBEKTHI OOBIYHO TTOMEUIAIOTCS B BOAY, a MpenapaThl COXPAHIIOTCS B TEUEHUE HECKOJIbKUX THEN),
cyxue (HampuMmep, 4YacTHUIly NTHYBEro Iepa, HPOCTO TMOJOXKHUTh Ha NPEIMETHOE CTEKIO U
MUKpPOCKOIIUPOBATh), JKUBbIE IMpemapaThl (Ma3Ku - KaIuld >KUJIKOCTH, HampuMep KpOBU) H
BUTAJIbHBIE TIpenapaThl (KOTOpbIE MCIOJNB3YIOTCS Ui H3YYEHHUS MAaJOKJIETOYHBIX OOBEKTOB
(mpocTeHmmMX, KOJOHUM Bojopociel), uis HaOmoneHus JABMKeHus (Tydenbku, ameOsl).
[TpuroroBneHre MUKponpenapaTa BeIpabaThIBaeT y y4yallerocsi HABbIKM CaMOCTOATENbHOM paboThI,
AaKTUBM3HUPYET UX MO3HABATEIbHYIO JEATENIbHOCTh U 3HAKOMHUT C TEXHUKOW M METOJUKON Hay4HOTO
uccienoBanus. B 1udpoByro 1a60paTopuio BKIIOUEH TakKe U HAOOp MHUKpPONpenapaToB, KOTOPBIHA
COJIEP’)KUT TIOCTOSTHHBbIE TIperaparbl, JI0JIT0€ BPEMsS COXPAHSIONIIMECS B MPUTOJHOM JUIS
MUKPOCKOIIUPOBAHMSI BUJIE.



Crnemyer OTMETHTh, YTO HapAgy C HCIOIb30BAaHMEM IIEPEUMCIIEHHOTO BBIIIE Y4eOHOTO
000py/IOBaHUSI BAXHYIO POJIb B M3YYCHHH OHOJIOTMU WIPAIOT NPHPOJHBIE OOBEKTH, TaK KakK B
OOJIBIIMHCTBE CIY4YaeB TOJBKO OHM MOTYT OOECIEUHUTh HaWOOJBIIYI0 KOHKPETHOCTh M MOJHOTY
3HAHW{ YdYaIIuXcs, MMOMOTaoT ()OPMUPOBAHMIO Y HUX MPABWIBHBIX Onojormdeckux 3HaHuid. K
TaKUM >KUBBIM OOBEKTaM OTHOCST PacTEHHs, KHUBOTHBIE )KUBOTO Yrojika, akBapuyma, Teppapuyma.
D¢ GEKTUBHBIM CPEICTBOM 3HAKOMCTBA C TPHPOAHBIMH OOBEKTaMHU SBISIOTCS OKCKYpPCHU B
OMOJIOrMUYECKHE U KPaeBEJUECKHe My3eH, OOTaHMYECKUE CaJibl, 300MapKU U OKPYKAIOIIUE IIKOIY
€CTECTBEHHBIE U HCKYCCTBEHHBIE TIPUPOTHBIE COOOIIECTBA.

TpaguiuonHple OMOJOTUYECKHE MYJSKM M MOJIEIM B HACTOAILIEE BpPEMsl YCIEIIHO 3aMEHSIOTCS
U(GPOBBIMU  00pa30BaTEIbHBIMU pECypcaMu: BUACOPpAarMEHTaMM, aHMMAIlUeH, BUPTYyaJbHBIMHU
naboparopusmu. L{udpossie oOpazoBaTenbHble pEeCypchl HE MOTYT CTaTh IMOJIHOICHHON 3aMEHOM
peasbHBIX MPUPOIHBIX OOBEKTOB, HO MAIOT BO3MOXKHOCTH TO3HAKOMHTHCS C 0ojiee IHPOKUM
KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKH JUIsl MHTeHCHU(UKAIUU 00pa30oBaTeNbHOTO Mpolecca U
00ecreynBaOT  HEe3aMeUIMTENbHYI0  OOpaTHYIO  CBSI3b,  KOMITBIOTEPHYIO  BU3YaJU3aIUIO
uH(pOpMaIi1, aBTOMATU3ALIMIO YIIPaBIEHUS Y4eOHOM 1eATeIbHOCTHIO U KOHTPOJIb €€ Pe3yIbTaToB.

OcHamienne Uil W3YYeHUS XMMHU TPEJCTAaBICHO B BHJE JEMOHCTPAIMOHHOTO 0O0OpYIOBaHHMSA,
KOMIUIEKTa XMMHUYECKMX PEaKTHBOB C HEOOXOAWMBIM 00OpYyIOBaHHEM H3 OOIIEro KOMILUICKTa
nocynsl M1 000pyIOBaHUS JIJIsl YUEHHUECKUX OIBITOB M KOMIUIEKTa KoJulekuuid. Kpome toro, mpu
U3y4CHUU XUMHHU UCTIONIB3YETCs 00IIas Ul eCTECTBEHHO-HAYYHOTO [IUKIIA [I(poBas 1adopaTopus,
a Take IUdpoBas J1adOpaTOpUs MO XUMHUHU (KaK JOTOJIHUTEIBHBIA AJIEMEHT Ui YIIIyOJICHHOTO
U3YYCHUS XUMHUH).

JleMOHCTpallMOHHBIN KCIEPUMEHT SBISETCS Ba)KHOW 4acTbio OOy4YEHHsS XUMHH. 31€Ch BaXKHO
MOMHUTH, YTO TIPU €r0 MPOBEACHUU O00S3aTEILHO JOJKHBI OBITH COOJIOZCHBI BCE HEOOXOAWMBIC
JTallbl:

IIOCTaBKa LIeJIN DKCIIEPUMEHTA,

ONKCcaHue He0OXOJUMOrO JUIsl €0 BBIIIOJHEHHUS] 000pYI0BaHUs U PEaKTUBOB,

IIJIaHUPOBAHUE MOPSAAKA IPOBEACHUSA,

OIMCaHUE UCXOIHBIX BEIIECTB,

IIPOTHO3UPOBAHUE 0’KMJIAEMBIX B PEAaKIIMOHHOW CMECH U3MEHEHHI U PE3yJIbTaTOB SKCIIEPUMEHTA,
ONMCaHNE U3MEHEHUH, PON30LIEANINX C BENIECTBAMHU,

(opMyIHpOBKa BEIBOJIOB U3 IKCIIEPUMEHTA,

CO3/1JaHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKH U COCTABICHUE YPABHEHUS PEAKLIUN.

B npouecce mnposeneHus AEMOHCTpanui, ydalquecs OCBAMBAKOT J3Talbl IMPOBEACHUS OIBITA,
nostoMy Haubosee >PQPEKTHUBHBIM SBISETCS HE TMPOCTOE OMNMCAHUE OMNbITa YUYHUTEIEM, a
UCIIONIBb30BaHUE 3BpUCTHYECKON Oecenpbl. [lpu peamusanum Takoro cueHapus Jake HE O4YEHb
CJIO’KHBINA OTMBIT 3aHUMAET JIOBOJIBHO MHOT'O BPEMEHH, HO CIIeZIOBaHHE €My IM03BOJISIET 00ECIeUUTh
NOHMMAaHHWE OO0Yy4arolIMMHCS MPUEMOB HAYYHOIO TIO3HAHMSI M HCIIOJIIb30BAHHE HX YXKE B
CaMOCTOSATENIBHON JEATEIIBHOCTH B MPOLECCE YYECHUYECKOTo dKcnepumenTa. Ha HaganbHOM 3Tame
u3ydyeHus xumMuu (B 8 - 9 kjaccax) MMEHHO TaKOM IMOJXOJ MO3BOJISIET JOCTUYh MaKCHUMaJbHOM
3P PEKTUBHOCTH OT MPOBEIEHUS JTaOOPaTOPHBIX U MPAKTHUECKUX PaboT, a Takke CPOpMHUPOBATH Y
YYAIIHUXCS OTBETCTBEHHOE OTHOILIEHUE K OKCIIEPUMEHTY.

[Ipy oOlLIeHWBAaHWM YYEHHYECKUX NPAKTHUECKHUX pPAOOT I1e1eco00pa3HO YUUTHIBaTh IOJXOJBI,



UCIOJB3YIOUIME B OSK3aMEHAIIMOHHBIX Marepuanax. Tak, B HacTosllee BpeMs INpelaracrcs
9KCHEPUMEHTAIbHOE 3aJaHue, IIPEAYCMATPUBAIOLLEE BBIOOP ABYX BELIECTB U3 MATH MPEAIOKEHHBIX
U IPOBEJCHUE C HUMM peakUui, OTPaKaIOIUX XHMHUYECKUE CBOMCTBA YKa3aHHOI'O B YCJIOBUHU
3ajaHus BemlecTBa. OleHMBaHME MJET HAa OCHOBAaHMM OTYETa yYEHMKa O IpOJeJaHHOH pabote
(YpaBHEHHs peakIfii, BBHIBOJABl O HAONIOJCHHUSX) M Ha OCHOBAaHMM MPSIMOTO HAONIONEHHS 3a
JEHCTBUSAMHU YUEHUKA IO MPOBEJACHUIO ONBITOB. IIpn 3TOM BBIIENAIOTCS 3Tanbl 0TOOpa BELIECTB U
CMEIIMBaHMS BEIIECTB B COOTBETCTBUH C ITYHKTAMH UHCTPYKIIMU K pabore.

Baxueiiimm HanpaBlieHHEM Kak JIGMOHCTPALIMOHHOT'0, TaK M YYCHUYECKOTO SKCIICPUMEHTA JOJIKHO
CTaTh KCHOJIb30BaHHE HU(PPOBOW 1a0OPAaTOpUH, KOTOpas IO3BOJSET OPraHU30BaTh XHMHYCCKHI
9KCIICPUMCHT Ha IIPUHIUIINAIBHO HOBOM YPOBHC, HepeﬁTI/I OT KauyeCTBECHHOM OLICHKHU Ha6HIO[[aeMbIX
SBIICHUH K CHCTEMHOMY aHAaJM3y KOJMYECTBEHHBIX XapakTepucTHK. [Ipum paboTe ¢ narymkamu
udpoBoii 1abopaTopun 00eCIieunBaeTCs aBTOMATU3MPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
IKCIIEPUMEHTa MOXKET O0TOOpa)kaThCsi B BHJIE I'papUKOB MM [OKa3aHHH HNPUOOPOB, a PE3yNIbTATHI
SKCIICPUMCHTOB MOT'YT COXPAaHATHCA IJIMTCIBHOC BPCMs. Hawnb6onee AKTYAJIbHBIM [IJI1 XHWMHUH
SIBJISICTCSL TIEPEX0]] K KOJMYCCTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIA MOXHO HPOUILTIOCTPHPOBATH
CIENYIOIMMH NPUMEPAMH: H3Y4EHHE CTPOCHHs IUIAMEHHM, omnpeneneHue pH B pasHbIX cpenax,
OIPEJICIICHNE CKOPOCTU PEAKIMH, U3YYCHUE BIMSHUS KOHICHTPALMU U TEMIIEPaTypbl Ha CKOPOCTb
peaKIuy.

[{udposast nabopaTopusi MO3BOJIIET PEATM30BATh MEKIPEIMETHBIC CBSI3U C APYTMMHU MpPEAMETaMHU
€CTECTBEHHO-HAYYHOI'0 1IMKJIA, IOCKOJBKY JAa€T BO3MOXHOCTb BBIINOJHATh HHTETPUPOBAHHBIC
yueOHbIEe HCCIIEIOBAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHATh U OCBaWBATh 3JIEMEHTHI CTATUCTUKH
1 UHOOPMAIMOHHBIE TEXHOJIOTHH.

Ilpunooicenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPYJIOBAHUSI,
PACXOJIHBIX MATEPHUAJIOB, CPE/ICTB OBYYEHUS 1
BOCIIUTAHUSA 151 CO3JIAHUSA U OBECIIEUEHUS
®YHKIIMOHUPOBAHUS IIEHTPOB OBPA30OBAHUS
ECTECTBEHHO-HAYYHOMN U TEXHOJOINYECKOM
HATIPABJIEHHOCTEM "TOUYUKA POCTA" B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOW MECTHOCTH U
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBIA KOMILJIEKT



HaumenoBanue
00opyIoBaHUs

Kparkue npumepHbie
TEXHUUYECKHE
XapaKTEPUCTUKH

KoanuecTtBo enunnin
IUIS
0011e00pa30BaTEIBHBIX|
OpraHu3aiui, He
SIBJISTFOILIUX CST
MaJIOKOMIIIEKTHBIMH,
€Jl. U3M.

KoanuecTBo enunnil
TUIs
00111600pa30BaTEIHHBIX]
OpraHu3alni,
SIBJISTFOTIIAX CST
MaJOKOMIUIEKTHBIMU,
ell. U3M.

ECTGCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

1. |O6mee o6opynoBanue (pusnka, XUMHUsI, OUOJIOTHS)
1.1. [Hudposas [{udpoBoii qaTunk 3 . 2 wrT.
mabopaTopust PIIEKTPOITPOBOTHOCTH
ydeHHUYECKas [{udposoii natunk pH
(busuka, xumus,  |[udpoBoii maTynk
OHOJIOTHS) [TOJIOKCHHUSI
[{ndpoBoii qaTunk
TeMIIePaTypPhI

[{ndpoBoii qaTunk
A0COJIFOTHOIO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
TaTunK

Becsl 21eKTpOHHBIE
yaeOubIe 200 T
MUKpOCKOIL: TU(PPOBOH
MJTH ONTHYECKHI ¢
yBenmuueHuem ot 80 X
HaGop 17151 U3roToBIECHUS
MUKpOTIpEIIapaToB
Mukpornpenapatsl
(Habop)
CoenuHUTEIbHBIE
POBOJIA, TPOrPAMMHOE
oOecneucHue,
METOIMYECKUE YKA3aHUS
KOMITJIEKT
COITYTCTBYIOIIIUX
PIIEMEHTOB JIJISl OTILITOB IO
MEXaHHUKE

KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJISl OTIBITOB IO
MOJICKYJISIpHON (hU3UKe
KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJISl OTIBITOB IO
PIIEKTPOMTHAMUKE
KOMITJIEKT




COIYTCTBYIOIINX
PJIEMEHTOB JJIS ONBITOB 110
OIITHKE

1.2.

KoMIuiekT nocyasl
1 000pyI0OBaHUS
11 YYeHUYECKHUX
OTBITOB ((hU3HUKa,
XUMUSI, OUOJIOTHS).

[IITaTHB J1ab0OpaTOPHBIN
XUMUYECKHM

Habop wamiex Ilerpu
Habop uHCTpyMEHTOB
[pemapoBaTbHBIX

Jloxka 11 COKUTaHus
BEILIECTB

Crynka dapdopoBas ¢
[IECTUKOM

HaGop 6anok myist
XPaHEHUS TBEPIbIX
peakTrBoB (30 - 50 mu1)
Habop cxistHOK
((h1aKOHOB) JJIs1 XpaHECHUS
[PACTBOPOB PEaKTHUBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Tpubop st moTy4eHust
ra3zoB

CrniupToBKa

['oprouee 111 CIUPTOBOK
DuibTpoBanibHas Oymara
(50 mt.)

Kon6a konnyeckas
[Tamouka crekssHHAs (C
[PE3UHOBBIM
HaKOHEUYHHUKOM )
Yarreuka st
BEITIAPUBAHHUS
(BBITapUTENbHAS
Jareyka)

MepHbIN IWIHHAP
(TJIaCTUKOBBII )

BopoHka cTekasHHas
(Manas)

Crakan crexasHHBIN (100
MIT)

["azooTBO/MHAs TPyOKa

bI1OJIOI' 1A

KOMIUIEKT BIIayKHBIX
[IpenaparoB
IEMOHCTPALIMOHHBIN

Ha3HauYCHHE:!
TEMOHCTPAIIMOHHOE,
MaTepual KOHTeHepa:
[JIACTHK,

repMETUYHAS KPBIIIKA:

HaJIM4Ine,

1 mIT.

1 mrT.




KpEIUICHUE DKCIIOHATA:
Hau4ue,
KOHCEPBHPYIOILIEE
BELIECTBO: HAIMYUE,
HaKJIeWKa ¢
HAaUMEHOBAHHEM:
HaJIU4ue.

He meHee 10 mpemnapaTos
113 IPUBEACHHOIO HUXKE
CIIMCKA!

Briaxxusiii npenapat
"be33yOka"

Briaxusiii npenapat
"T"amroka"

Briaxxusiii npenapat
"BayTpeHHee cTpoeHue
OPIOXOHOTOI'0 MOJUTFOCKA"
BitayxHb1 Ipeniapar
"BuyTpeHHee cTpoeHue
KpbICH"

BiaxHbli penapar
"BayTpeHHee cTpoeHue
nArymKu"

BirayxHb1 Ipeniapar
"BHyTpeHHee cTpoeHue
I TULBL"

BitayxHb1 Ipeniapar
"BuyTpeHHee cTpoeHue
pHIOBI"

BiiayxHb1 Ipenapar
"Kapacp"

BiiayxHb1 Ipenapar
"Kopenb 6000Boro
pacTeHus ¢ KiyoeHbkamu"
BirayxHb1 ipeniapar
"Kpeserka"

BirayxHb1 Ipeniapar
"Hepenna"

BirayxHb1 Ipeniapar
"Pa3BuTHe KocTHCTOM
pBHIOBI"

BitayxHbII nIpenapar
"PaszButne kypunpr"
BitayxHbII nIpenapar
"Criupomenysa"
BitayxHbII nIpenapar
"Tputon"

BitayxHbII nIpenapar
"Uepemaxa 6omoTHas"




Brnaxnsiil npenapat "Yx"
BitaykHbII Ipenapar
"HH_IepI/IHa"

2.2.

Kommexkr
repOapuen
[IEMOHCTPALIMOHHBII

Hasnauenue:
NIEeMOHCTPALlMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

He MeHee § repbapueB U3
[IPUBEJCHHOTO HUXKE
cnucka: Haznauenue:
NIEeMOHCTPALlMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

He MeHee § repbapueB U3
[IPUBEJICHHOTO HUXKE
CIIHCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuit

" [lukopacTyiue
pacteHus"

["epbapuii "Kopmossie
pacteHus"

["epbapuii "KynbTypHble
pacTeHus”

["epOapuii
"JlexapcTBEHHBIE
pactenus"

["epOapuii "MenoHOCHBIE
pactenus”

["epOapuii "Mopdonorus
pacTeHuit”

["epOapuii "OcHOBHBIE
rpynmbl pacTeHuit"
["epOapuii "PactutenbHble
cooOmiecTBa"

["epOapuii
"CesbCKOX0351ICTBEHHBIE
pacTeHus"

['epOapuii "SAnoButhie
pacTeHus"

["epbapuii kK Kypcy OCHOB
o oOiei 6uonoruu

1 mrT.

1 mrr.

2.3.

KoMmiext

Haznauenue:

1 mrr.

1 mrr.




KOJUIEKLIUU
IEMOHCTPALIMOHHBIN
(110 pa3HBIM TeMaM
Kypca Ouojorun)

TEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETLJICHUS:
HaJIu4ue,

HaKJICHKH C
HaMEHOBAaHUEM: HAIMYHE
He MeHee 10 xomeKmi
13 TIPUBEICHHOTO HIKE
CITMCKA!

Kommmekus
"["010CEeMCHHBIC
pacteHus"

Komnekius "Oburarenn
MOpCKOro jaHa'"
Konnexmus
"[lameonTonornyeckas"
Konnexmus
"[IpencraBurenu OTpsI0B
HACEKOMBIX'" KOJIUYECTBO
HACEKOMBIX: He MeHee 4
Komnekuust "Ipumepst
BaIIUTHBIX
[PHUCIIOCOOTICHHIN Y
HACEKOMBIX"

Konnexmus
"[IpucrocoOuTenbHbIC
M3MEHEHHUS B
KOHEYHOCTSAX HACEKOMBIX"
Komneknus "Pa3Burue
HACEKOMBIX C HETIOJIHBIM
[IpeBpaLEHUEM "
Komnekius "Pa3surie
HACEKOMBIX C IOJHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
MIITEHUIB"

Kommexmus "Pa3surue
0abouku"

Kommexius "PakoBHHEI
MOJITFOCKOB"

Kommexmus "CemelicTBa
0abouek"

Komnekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
10161

Komtekuus "®@opma
COXPaHHOCTH
MCKOIAeMbIX PACTEHHI U
PKUBOTHBIX"




Ha6op
[MAJICOHTOIOTUICCKUX
HaXOI0K
"[IpoucxoxaeHue
ueoBeka"

KOJIMYCCTBO MOJICIICH: HE
MeHee 14

3. XMMUA
3.1. [emoncTpannonHoe|CocTaB KOMILICKTA: 1 mrT. 1 morr.
00OpynoBaHUE CTOJIMK TTObEMHBII

Haznauenue: coopka
y4e€OHBIX YCTaHOBOK,
[pa3Mep CTOJICIIIHUIIBI: HE
meree 200 * 200 MM,
[UIABHBIM TIOABEM C
[TOMOIIbIO BUHTA!
HaIu4ue

[[ITaTuB
TEMOHCTPAIIMOHHBII

X IMHYICCKHIA:
HazHaueHue:
IEeMOHCTpaLus IpuoOpoB
1 yCTaHOBOK,

010pa, CTeP>KHU, JaKu,
My(TBI, KOJIbLIa: HATUYUE,
BO3MOKHOCTD
BaKpPEIICHUS SJIEMEHTOB
Ha pa3JIu4YHON BBICOTE:
HaIu4ue

Anmnapat AJisl IpOBEACHUS
XUMUYECKUX PEaKIIUM:
Haznauenwue:
IEMOHCTPALIMS
XAMHYECKUX PEaKIUH,
[OTJIOTUTENb apOB U
ra30B: HAJTUYHWE,
MaTepuai KOJIObI: CTEKIIO
Ha6op nis snextponusa
TEMOHCTPALIMOHHBII:
Hasnauenue: nzydenue
3aKOHOB JJIEKTPOJIN3A,
cOOpKa MOJIENH
AKKyMYJISITOpA,

€MKOCTb: HAJIMYHE,
PIEKTPO/IbI: HATUYKE
KoMIIeKT MepHBIX K010
Majioro oobema:
Haznauenwue:




NIEeMOHCTpPALlMOHHBIE
OTTBITHI,

00BeM k0110: oT 100 Mut 10
2000 m,

KOJIMYECTBO KOJIO: HE
menee 10 .,

MaTepuai KoJIO: CTEKIIO
Habop ¢nakonos (250 -
300 MJ1 151 XpaHEHUs
[pPaCTBOpPOB PEAKTHBOB).
Haznauenue: xpaHnenue
[PACTBOPOB PEaKTHUBOB,
KOJIMYECTBO (PJIAKOHOB: HE
menee 10 .,

MaTepuai GIaKoOHOB:
CTEKIIO

poOKa: HaTM4He
[TpuGop It OTIBITOB TIO
XUMHH C JJIEKTPUIECKIM
TOKOM (J1aOOpaTOPHBINA)
[TpuGop s
MJLTIOCTPAIH 3aKOHA
COXPAHEHUS MaCCHI
BEIIECTB: COCY/]
Jlanonpra: HaMU4ue,
poOKa: HaIM4Ke,

Tum puoopa:
IEeMOHCTPAIIMOHHBIN
/lenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
NIBYX KUIKOCTEH 10
[JIOTHOCTH,

MaTeprasl BOPOHKH:
CTEKJIO

'Y craHOBKa s
[EPErOHKHU BEIIECTB:
Hasnauenue:
TEeMOHCTpAIIMS OUUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOMOAUIBHUK IS
OXJTaXICHUS, aJUIOHK,
poOKka: Halu4Ke,

[UTHHA YCTaHOBKU: HE
MeHee 550 MM

[Ipubop 1u1st moTy4eHust
ra30B: Ha3HAUYEHUE!
[TOJTy9IEeHUE Ta30B B MaJIBIX
KOJTMYeCTBax,

COCTaB KOMIUIEKTA: HE




MeHee 6 MpeIMETOB
baHst KOMOMHHPOBaHHAS
maboparopHas: bans
BOJISIHAS: HAJIMYUE,
KOJIbI]A CMEHHBIE C
OTBEPCTUSIMHU Pa3HOTO
nMameTpa: HaJlnaue,
[UTUTKA SJIEKTPUYECKAs:
HaTIue

DapdopoBast cTynka ¢
nectukoM: Ha3nauenue:
ISl pa3MeTbueHHS
KpYIHBIX (Dpakiuit
BEIIECTB U
[IPUTOTOBIICHHS
[TOPOIIKOBBIX CMECEN
KoMIuIeKT TepMOMETPOB

(0 - 100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMHUYECKUX
[PEAaKTHBOB

CocTaB KOMILJIEKTA:
Ha6op "Kucnorsr"
(a3oTHas, cepHas,

cosstHasz, opTodochopHas)

Ha6op "I'uapokcuasr"
(ruppoxcun dapwus,
CUAPOKCHUJL Kalus,
CHIPOKCHT KaJIbITHS,
TUAPOKCHUI HATPHUS)
Ha6op "Oxcuabl
MeTaoB" (ATFOMUHUS
OKCH]I, Oapus OKCH]I,
pkenesa (I11) okeun,
KaJIBITHST OKCHJT, MATHHS
oxcua, meau (II) oxcun,
[IMHKA OKCHU]T)

Ha6op "lllenounsie u
[11€JI0YHO3EMENbHbIE
MeTabl" (JTUTHH,
HaTpUM, KaJbIUi)
Ha6op "Metansr"
(UTFOMUHUH, KeNe30,
MarHuii, Mefib, IUHK,
0JIOBO)

Ha6op "lllenounsie u
[11eJI0YHO3EMENbHbIE
MeTauibl" (JIMTUH,
HaTpUH, KaJbIU)
Habop "OrueonacHeie

BemecTBa" (cepa, hochop

(KpacHBIi1), OKCUJT

1 mT.

1 mT.




thocopa (V)

Ha6op "T"amorenst" (o,
Opom)

Hat6op "T"amorenunr"
(aJTFOMUHUS XJIOPU],
AMMOHMUSI XJIOpUJI, Oapust
xjopu, xenesa (I11)
XJIOpUI, KUl HOAuL,
Kaust XJIOpUJ, KallbLus
XJIOPUJIL, JINTHS XJIOPUJI,
Maraus xiaopu, meau (1)
XJIOpU/I, HATPHSI OPOMHI,
HaTpus propun, HaTPHUs
XJIOpU, LIMHKA XJIOPH]T)
Ha6op "Cynbdartsl,
cynb(ubl, CynbpuThH"
(amoMuHUA cynb(ar,
AMMOHWUS CyNb(arT,
pkenesa (1) cynsdun,
kenesa (11) cynsdar, 7-mu
BOIHBIN, Kanus cynbdar,
KkoOanbTa (II) cynbdar,
Maraus cynbdar, Meau
(I1)) cynbdar 6e3BoAHBIH,
menu (II) cynedar 5-tu
BOJIHBINA, HATPHS CYIbOUI,
HaTpus CylIb(UT, HATPUS
cynbGaT, HaTpHs
ruapocysibdar, HUKEs
cynbdar

Ha6op "Kap6onatsr"
(aMMOHHUA KapOOHar,
Kanust kapoonat, meau (1I)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
rUJIpoKapOOHaT)

Hab6op "®ocdarsl.
Cunukatsl" (kanus
MoHOTHUIpoOpTOdOCcharT,
HATpUs CUIMKAT 9-Tu
BOJIHBII, HATPUS
opTodocdar
TpeX3aMeIlEeHHbIN, HATPUS
muruapodocdar)

HaGop "AreraTsl.
Ponanuabl. CoenrHeHHs
brene3a’ (Kaus areTar,
kamust peppo (1)
reKcaluaHul, KaIus




dbeppo (I11) rexcarmonu,
KaJust pOJaHUI, HATPHs
alieTar, CBUHIIA alleTar)
Hat6op "Coennnenus
Mapranima" (Kaaus
[epMaHTaHaT, MapraHua
(IV) oxcun, mapranma (II)
cynbdar, Mapranna
XJIOPHU)

Hat6op "CoennneHus
xpoma" (aMMOHHS
TUXpomar, Kaaus
TUXpomar, Kajaus XpoMmar,
xpoma (II) xmopun 6-tu
BOJTHBII )

Ha6op "Hutpatsr"
(aIFOMUHUS HUTPAT,
AMMOHHUS HUTPAT, KaJIus
HUTpAT, KaJbIKs HUTPAT,
menu (1) autpar, Hatpus
HUTpAT, cepedpa HUTPAT)
Ha6op "Wnaukatopsr”
(J1akMOU ], METUIIOBBIH
OpPAH>KEBBIH,
(heHondTanenH)

HaGop
"Kucnoponaconepxkarue
OpraHu4ecKue BelecTna"
(alleToH, MIMIIEPHH,

U TUIIOBBIN APUP, CIUPT
H-OYyTHIJIOBBIH, CIUPT
M30aMUJIOBBIH, CIIUPT
1300yTUIIOBBIH, CIIUPT
TUIIOBBIH, (heHo,
(hopMaiuH,
PTUJICHTJIUKOIIb,
[YKCYCHO-3THJIOBBIN 3(uUp)
Habop "YrneBonoposr"
(6eH3uH, TexcaH, HeTh,
TOJTYOJI, IIUKJIOT€CKaH )
Ha6op "Kucnotst
oprannueckue” (KHcIoTa
AMHHOYKCYCHasI, KHCIIOTa
OCH30MHAas, KUCI0Ta
MacIsTHas!, KHCII0Ta
MypaBbHHAS, KHCIIOTA
OJICMHOBAS, KHCIIOTa
MaTbMUTHHOBAs, KUCIIOTa
CTeapHHOBAsI, KHCIOTA




[YKCyCHasl, KUCIIOTa
[1aBeJIeBast)

HaGop "YrieBossl.
IAMUHBI" (QaHWJIMH, aHUJIUH
CEPHOKHCIIBIN,
/[-Ti1r0K03a, METUIIaMUH
CUIPOXJIOPH, caxaposa)

3.3.

KoMmmiekt
KOJUIEKIIUU U3
CITICKA

HazHnaueHue:
TEMOHCTPAIIMOHHOE,
BUJ] YITAKOBKH: KOPOOKa,
OITMCAHKE: HAIMYUE
CocTaB KOMILICKTA:
Komexknus "Bosgokaa"
Kosmekius "KaMmeHHBIH
YTOJIb ¥ TIPOTYKTHI €T0
repepaboTku’”
Komekuus "MeTtamisl 1
cruiaBbl”

Kosneknus "Munepaiibl 1
ropHbie opoabl” (49
BHJIOB)

Kommexmus
"MunepaibHbie
ynoopenus"

Komnekuus "Hed1h u
[IPOITYKTHI €€
repepaboTku”
Kommexmust
"IImacTmaccher"
Komutexmus "Tommmso"
Komtekuus "YyryH n
cTaJb"

Komrekuus "Kayuayx"
Konnexus "lkama
TBEpIOCTH"

HaGops! s
MOJEIIMPOBAHUS CTPOCHUS
OpraHUYECKUX BEIIECTB
(yueHuueckue) He MeHee 4
IIIT.

1 mrT.

1 mrr.

DOU3NKA

CocTaB KOMIIIEKTA:
[lITaTuB
ITEMOHCTPAIIMOHHBII:
Hasnauenue: npoBeneHue
TEMOHCTPAIIMOHHBIX
OITLITOB, OCHOBAaHHE,

CTEpKEHb, JIANKHU, KOJIbIIA,

1 mrr.

1 mrr.




My ThI: HATHYWE

CTOIUK IO bEMHEIN:
THI cToMKA:
yaeOHBII1/1ab0paTOpHBIH,
0TI0pa, CTEPKEHDb
BHHTOBOI, BUHT
[PEryIUPOBOYHBIN:
HaIu4ue,

(hyHKIHS TOTbEMa U
OMYyCKaHUs CTOJIUKA!
HAJIMYHC

1CTOYHUK MOCTOSIHHOTO B
[epeEMEHHOTO
HaIPSKEHUS
Ha3znaueHwe: 11 TUTaHUS
[PEryJIupyeMbIM
[epeMEHHBIM 1
[IOCTOSIHHBIM TOKOM
PICKTPUICCKUX CXEM,
uacrtota, I'11: 50,
rmoTpebisieMast MOIITHOCTb,
BA: 10

MaHOMeTp JKHJIKOCTHOM
IEMOHCTPALIMOHHBIN:
Haznauenwe: mist
M3MEPEHUS JaBICHUS 10
300 MM BOASIHOI'O CTOJI0A
BBIILIC U HIKE
aTMOC(EpPHOTO TaBJICHHS,
ctexstHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaJIM4YHe

KamepToH Ha
[PE30HAHCHOM SIIIUKE:
Haznauenue: mia
TEMOHCTPALIMH 3BYKOBBIX
KOJIcOaHMI U BOJIH,

TBa KaMepTOHA Ha
[PE30OHUPYIONINX AMIUKAX:
HaJI4HeE,

[PE3UHOBBI MOJIOTOYEK:
HaJIMYKe

Hacoc BakyyMHBII €
PIEKTPONPUBOJIOM:
Haznadenue: co3maHme
[pa3psOKEHUS UK
M30BITOYHOI'O JABJIEHUS B
3aMKHYTBHIX 00BEMaX,
OITBITHI: KHIICHHE




PKUJKOCTH TIPH
[MOHMKEHHOM JIaBJICHUH,
BHEILIHEE U BHYTPEHHEE
ITaBJICHUE U JP.

Tapenka BakyymHasi:
Ha3unauenue:
IEMOHCTPALIMS OIIBITOB B
3AMKHYTOM 00BbeMe ¢
[pa3pEKEHHBIM BO3yXOM,
OCHOBAaHHE C KPAHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pE3UHOBAS
[IPOKJIAAKA,
PIIEKTPUYECKUI 3BOHOK:
HaIu4yue

Benepko Apxumena:
HaznaueHnwe:
IIEMOHCTpALIMS JEHCTBUS
PKUJKOCTH Ha
[MOrPY>KEHHOE B HEE TEIIO
1 N3MEPEHUE BEIMYHUHbI
BEITATKABAIOIICH CUJIIBI,
BEJIEPKO, TEJIO
[MTHHAPUIECKON (HOPMBI,
[IpY>KUHHBIA JUHAMOMETD:
HaTu4Ine

OrHUBO BO3/YIIHOE:
HaznaueHwe:
IEMOHCTpALIMS
BOCIUIAMEHEHHUS TOPIOYE
CMECH TIpU €€ ObICTPOM
CKaTHH,

TOJICTOCTEHHBIN LIWJIMHAP,
[OpILIEHb HA
METALTAYECKOM IITOKE €
[PYKOSITKOM, ITO/ICTaBKa
11 MAJIMHIPA: HATHYHE

4.1.

OO6opynoBaHue st
IEMOHCTPAIIMOHHBIX
OIIBITOB

[Ipubop st
IEMOHCTPALIMH J1aBJICHUS
B )kuIKoCcTH: Ha3zHauenme:
IEMOHCTPALIMS U3MEHEHUS
aBJIEHUS C TIIyOHMHOM
[Orpy>KeHUs,

TaTYMK TaBJICHUA,
KPOHILTENH ISt
KpETUICHUS Ha CTEHKE
cocyJia: HaIM4ue

[Ipubop st
TEMOHCTpPALIHI




aTMOC(EPHOTO TaBJICHHS
(Marnebyprekue
[TOTYIIapHs ):
Hazunauenue:
[IEMOHCTpPALIUS CUJIBI
aTMOC(EepHOTO TaBICHMSI,
1TBa pa3beMHBIX
METALTUIECKIX
[OJTyIIapysi C MPOYHBIMU
PyYKaMH U XOPOIIIO
PUILTH(OBAHHBIMU
KpasMu, HUIIIEIh C
KpaHOM: HaJTM4He,
CO3/1aBaeMO€ BHYTpHU
[1apoB
BAKYYMMETPUUYECKOE
masienue: He menee 0,05
MIIa,

MaKkcUMaJIbHOE
[pa3phIBAIOIIEE YCUIIHE: HE
menee 90 H

Ha6op ten paBHOTO
o0bema: Hasnauenue: ans
onpeiesIeHus 1
CpPaBHEHHUS TEIUIOEMKOCTH
M TUTOTHOCTHU PA3IMYHBIX
TBEPABIX MAaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMYHBIX
MaTepuasoB: HE MeHee 3
[1T.,

KPIOUKH TSI
[O/IBEIINBAHUS
[MJTAHIPOB: HAJTMYHC
Habop Ten paBHOI Macchl:
Haznauenue: mia
oTpeeNeHus 1
CpPaBHEHUIO MIIOTHOCTH
[PA3TUYHBIX MaTEPUAJIOB,
[ATAHIPBI U3 PA3THIHBIX
MaTepuasoB: HE MeHee 3
[T,

KPIOUKH IS

1O/ IBEIITUBAHUS
[MJIMHIPOB: HAJTMYKE
Cocypl COOOIIAIONITHECS
Ha3nauenue:
TEMOHCTpAIIHS
0JINHAKOBOTO YPOBHS
OJTHOPOJIHOM KUJKOCTH B




COOOIIAONITUXCS MEXKTY
co0oli cocynax pa3HOi
(hopMmBI,

COOOIIArOIIUECs
CTEKJITHHBIC TPYOKH
[pa3HOI (OpPMBI: HE MEHEe
3 miT.,

[10JICTaBKa: HATMYHE
TpyOka HproTona:
HaznaueHue:
IEMOHCTpALIHS
0JIHOBPEMEHHOCTHU
[aIeHUs Pa3INYHBIX TEII B
[pa3pexKEHHOM BO3IyXeE,

(b yHKIIHS TIOJIKJTFOYCHHS K
BaKyYMHOMY Hacocy:
HaTu4ue,

UTMHA TPYOKH: HE MEHEe
80 cM.,

[PE€3MHOBBIE TPOOKH,
HUTIIEIb: HAJTUYHE,
KOJIMYECTBO TEJl B TPyOKe:
HE MEHEe 3 IIT.

[[Tap [Tackass:
HazHaueHue:
IIEMOHCTpALIHS TIEpeIavn
[IPOU3BOIUMOTO Ha
PKUIKOCTD JaBJICHUS B
3aMKHYTOM COCY/JIE,
IEeMOHCTpAaIIUS MOAbeMa
PKUJIKOCTH TI0]T JICHCTBHEM
aTMOC(hepHOTO TaBICHHUS,
METAUTAYECKUN IHJIHHAP
C oIlpaBamH, MOPIIEHb CO
IIITOKOM, ITOJIBII
MEeTaTUYEeCKHil map ¢
OTBEPCTUSIMU: HATUYUE,
JUTHHA [WIHHIPA: HEe
MeHee 22 cMm,

TuameTp Iapa: He MeHee
8 cM

[[Tap ¢ KonbIOM:
Haznauenwue:
IEMOHCTpALIUS
[pACIITUPEHUS TBEPAOTO
TeJia MpU HarpeBaHUH,
[ITaTHB, METAJTHICCKOE
KOJIBIIO ¢ MYy(DTOH, map ¢
[IETIOYKOM: HAJIUYHE,




JUTMHA [IETIOYKH: HE MEHEe
80 MM,

uaMeTp 1apa: He MeHee
25 Mmm

[ {MnmuHIpBI CBUHIIOBBIE CO
ctpyroMm: HazHauenue:
IEMOHCTPALIMS B3AUMHOTO
MIPUTSHKEHUS MEXKTY
ATOMaMH TBEPAbIX Tell,
KOJIMYECTBO OJIMHAKOBBIX
LIUJTMHIPOB: HE MEHEE 2
IIT.,

MaTepual LWIAHIPOB:
CTaJlb U CBUHEII,

KPIOUKH IS
[MOBEITMBAHUS: HAIUYHE,
CTPYT, HallpaBJIArOIIas
TpyOKa: Hanuuue
[TpuGop Jlenna:
Hasznauenue: niist
rcciea0BaHus
3aBUCHMOCTH
HaIrpaBJICHUs
MHTYKIIUOHHOTO TOKa OT
XxapakTepa U3MEHEHHUS
MarHMTHOTO MTOTOKA,
CTOMKA C KOPOMBICIIOM:
Hau4ue,

KOJTMYECTBO
QITFOMUHHEBBIX KOJIEIl: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJISI[: HaJTU4IKe

MarHuT 1yrooOpasHblit
TEMOHCTPALIMOHHBII:
Ha3unauenue:
ITIEMOHCTPALIUS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,
TUIT MAaTHUTA:
HaMarHUYEHHBIH OpYCOK,
KOJTMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYEeHHE TOJIFOCOB
MarHuTa: HaJau4ue
MarauT noJIoCOBOM
[IEMOHCTPALIMOHHBIN
(mapa): Ha3znauenue:
IEMOHCTpALIMS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,




TUTI MarHUTA!
HaMarHA4YeHHBIH OpyCcOK
[PSIMOJIMHEIHON (POPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE TTOJIFOCOB
MarHuTa: HaJudue
CTpesiki MarHUTHbBIE Ha
mratuBax: HazHauenue:
NIEMOHCTpALIUS
B3aMMOJICVCTBHS TIOJIFOCOB
MarHuTOB, OPUEHTALIUU
MarHuTa B MAarHUTHOM
roue,

HaMarHMYeHHAs CTPEJIKa:
Han4ue,

KOJTMYECTBO IIBETOB
MarHurTa: He MeHee 2,
[MO/ICTaBKa: HATNIHE
Ha6op
TIEMOHCTPALIMOHHBII
"JnekTpocraTuka"
(371eKTpOCKOIBI (2 WT.),
cynTaH (2 mT.), maJouka
CTCKJISTHHASI, ITaJl0YKa
POOHUTOBAS, IITATUBBI
3oupyromue (2 1iT.)
Maruna snekTpodopHas
VM BBICOKOBOJIBTHBIN
ctouHuk: Hasznauenue:
TUTST TTOJTY9CHUS
PIEKTPUYECKOTO 3apsaa
BBEICOKOT'O TTOTCHITHATIA U
[OJTy4eHUsI UCKPOBOTO
paspsna,

ITICKY Ha CTOMKax:
HaTH4ne,

KOJTMYECTBO JIEHIEHCKHIX
0aHOK: HE MEHee 2,
[O/ICTaBKa: HATUYKE
KomIekT mpoBo10OB:
J[muna: He menee 500 Mmm
- 4 mT., 250 MM - 4 T,
100 MM - 8 mir.,
Ha3HAYCHUE: JIJIS
[TOIKITFOUCHUS
IIEMOHCTPAIIMOHHBIX
puOOpPOB U
000pyI0BaHUS K




MCTOYHUKY TOKA, /IS
COOPKH JIEKTPUUECKHUX
[erneu, BKiIrovas
PIIEMEHTHI U3 paObOTHI
"[locTostHHBII
PICKTPUYECKUM TOK"

4.2.

OO6opynoBaHue st
mabopaTOpHBIX
padoT u
VICHUYECKUX
oTBITOB (Ha Oa3ze
KOMIUJICKTOB JIJIS

0)3e))

[[ITaTuB J1aOOPaTOPHBIIA C
epiKaTensIMu

BECHI 3JICKTPOHHBIE
MEH3YypKa, Mpeen
3Mepenus 250 M
munamometp 1 H
muHamometp S H
LIUITUHP CTAJIbHOM, 25
cMm3

IAJTUHIP aTFOMUHUEBBIN
25 cm3

IAJTUHIP aTFOMUHUEBBIN
34 cm3

LIUITUHIP TIACTUKOBBINA 56
cM3 (A1 U3MEPEHUS CUITBI
Apxumena)

npyxuHa 40 H/m
npyxuna 10 H/m

rpy3sl 1o 100 1 (6 mrT.)
rpy3 HaOOpPHBII
yCTaHABIIMBAET MacCy C
marom 10 r

MEpHasi JICHTA, JIMHEHKa,
TPAHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaIpaBJISIOIAsl ITIMHON
He MeHee 500 MM.
J10KHBI OBITH
oOecreyeHbl pa3Hble

KO3 (HULIMEHTHI TPEHUS
Opycka 1o
HAMPaBJISAOIICH
CEKYHIOMEpP
PIEKTPOHHBINA C TATYUKOM
HaIpaBJIsOIIAst CO
KON

OpYCOK JIepPEBSHHBIN C
[TyCKOBBIM MarHUTOM
HUTSIHOW MasTHHUK C
TPY30M C ITYCKOBBIM
MarHuTOM U C
BO3MOKHOCTBIO

8 mIT.

4 11T,




M3MEHEHHUS JUIMHBI HUTU
[ppryar

0JIOK ITOIBUKHBIA

0JIOK HETIOIBUKHBIN
KaJTIOpUMETp

TepMOMETP

MICTOYHUK MTUTAHUS
[TOCTOSIHHOTO TOKa
(BBIIPSIMUTEITb C
BBEIXOHBIM HAPSKEHUEM
36 - 42 B unm
OaTapeitHbIil OJIOK C
BO3MOYKHOCTBIO
[PETYJIIMPOBKHU BBIXOJIHOTO
HANPSKEHUS

BOJIBTMET
nByxmpenenbHbii (3 B, 6
B)

aMIIEpMETP
nByxmpenenbHeiii (0,6 A,
3 A)

pesuctop 4,7 Om
pesucrop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IepEeMEHHBII pe3ucTop
(peoctat) 1o 10 Om
COCTUHUTEIILHBIC
rpoBoja, 20 mrT.

KITFOY

HAaO0Op MPOBOJIOYHBIX
pe3ucTopoB plS
coOuparoIas J1H3a,
(hoKyCHOE paccTosHue
100 Mmm

coOuparoias JTuH3a,
(hoxycHoe paccrosiaue 50
MM

[paccenBaroias TMH3a,
(hoKyCHOE pacCTOsTHUE -
75 MM

bKpaH

OTITUYECKAsI CKaMbS
cinanx "Moaenb
rpenmMera”

OCBETHTEIIh
MOJTYLIIITUHIP C
[JTAHIIIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop 11t u3yueHus




ra30BbIX 3aKOHOB
Kanumsper
JlndpakimoHHas peieTKa
600 mTprxoB/MM
JlndpakimonHas pemeTKa
300 mTpuxoB/MM
3epkaino

UlasepHas ykaska
[lonspoun B pamke

[Lleau FOura

KaTyiika MOTOK

b0k 11og0B

biiok KoHAEHCaTOPOB
Kommnac

Marsnut

DIIEKTPOMAarHuT

OnuiKy >Kee3HbIe B
OaHke

TexHomoruyeckas HaIIPpaBJICHHOCTb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP AJIst
[IPaKTUKU OJIOYHOTO
[IpOrpaMMUpPOBaHUS
C KOMILJIEKTOM
TaTYNKOB

PoGoToTexHMYeCKHiA
HaOOp NpeHa3HAYCH IS
M3Yy4CHUS OCHOB
[POOOTOTEXHUKH, JICTAJICH,
Y3JI0B ¥ MEXaHHU3MOB,
HEOOXOIUMBIX JUIS
CO3aHus
[POOOTOTEXHUYECKIX
[YCTPOWCTB.

Habop npezncrasisier
co00M KOMILJIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COCOANHUTCIBbHBIX
DIIEMEHTOB U
DJIICKTPOTCXHUYCCKHUX
KOMITOHEHTOB.

HaGop mo3Bossier
cobupats (1
[IpOrpaMMUpPOBATH
coOupaeMble MOJIENN), U3
DJIEMCHTOB, BXOIAIIINUX B
€ro cocTaB, MOJICITH
MCXAaTPOHHBIX U
[POOOTOTEXHUUECKUX
[YCTPOWCTB C
ABTOMATH3HPOBAHHBIM
[YIIpaBIICHUEM, B TOM
YKCIIC HA KOJIECHOM X0y,

A TAaK)K€ KOHCTPYKIIUH,

1 mrr.

1 mrr.




OCHOBaHHBIX Ha
MCIIOJIb30BaHUU TIepead
(B TOM 4HcCIIe YEPBSIYHBIX
1 3yOuaThIX), a TAKXKE
[PBIYATOB.

CBETOIMO/IHBIN
MATPUYHBIA TUCIUICH C
0eIIoi MOACBETKOM Ha
KOHTpOJLIEpe
KosmyecTBo nopTos
BBO/1a/BBIBOJIA HA
KOHTpOJIEpE HE MEHEE 6
KosruecTBoO KHOTIOK HE
MeHee 4

O011IEE KOJIMYECTBO
HIIeMEHTOB: HE MeHee 520
[T, B TOM YHUCIIE:

1) mporpaMMupyeMslii
OJIOK yIIpaBJICHHUS,
KOTOPBIN MOXKET paboTaTh
AQBTOHOMHO U B
[TOTOKOBOM PEKHUME;

2) cepBOMOTOPHI

3) JaTYUK CUJIIBI

4) TaT4nK paccTOSHUS

S) naT4uk 1BeTa

6) aKKyMYJIATOpHAs
OaTapes

7) [InacTukoBbIe
CTPYKTYpHBIE SJI€MEHTHI,
BKITIOYAsT
nepdoprpoBaHHbIE
DJIEMEHTBI: OaJIKH,
KYOWKH, OCH U BaJIbI,
COCTUHUTEIIEHBIC
PIIEMEHTHI K OCSIM,
[IIeCTePHH,
[peHa3HauYeHHBIC IS
CO3/TaHUS YEPBSIYHBIX U
3yOuaThIX Tepeaad,
COCTUHUTEITBHBIC U
KpereKHbIe DIIEMEHTHI;
7) IIporpammHoe
oOecrneucHue,
MCTIOB3yeMOe ISt
MPOrPaMMHUPOBAHUS
coOnpaeMbIxX
[POOOTOTEXHUUECKUX
MOJIETIEN U YCTPOMCTB,




NTOCTYIHO JJIS1 CKaYMBaHUS
3 cetu MHTepHeT

O06pa3oBaTENbHBIN
Ha0Op 10 MEXaHUKE,
MeXaTpOHUKE U
[POOOTOTEXHUKE

KoMIuiekT amst u3yueHust
OCHOB 3JICKTPOHUKHU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
[peHa3HayYeH [
[IpOBEICHUS YIEOHBIX
BaHSATHUI MO JIEKTPOHUKE
1 CXEMOTEXHUKE C LIENbIO
M3y4deHus Haubosee
[pacIpoCTpaHEHHOMN
JIEMEHTHOH 0a3kl,
[IPUMEHAEMON JUIs
MHKEHEPHO-TEXHUYECKOTO|
TBOpYECTBA yUAIUXCS U
pa3paboTKu y4eOHbIX
Mozpeneir podoTos. Habop
TOJKEeH MTO3BOJISITh
YJaIIuMCsl Ha IPAKTHUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUU
[IPOEKTUPOBAHUS
[POOOTOTEXHUUECKHUX
KOMIUJIEKCOB Ha IIpUMeEpe
[yaeOHBIX MoJeneit
POOOTOB, a TAK)KE U3YUHUTh
OCHOBHBIE TEXHUYECKHE
pereHust B 001acTu
KHOCPHETUYECKHUX U
BCTPAaNBAEMbIX CHCTEM.

B cocTaB KOMIIIIEKTa
TOJKeH BXOAUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB /7151 COOPKU
MaKeTa
MaHUITYJISIIIHOHHOTO
[po00Ta, KOMIIJIEKT
METaTHYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB /17151 COOPKU
MaKeTa MOOMJILHOTO
poboTa u T.M.

B cocTaB KOMIIIIEKTa
BXOJIUT HAOOp
PIIEKTPOHHBIX
KOMITOHEHTOB JIJISI

M3Y4CHUS OCHOB

1 mT.

1 mT.




PIICKTPOHUKHU U
CXEMOTEXHHUKH, a TAKKE
KOMILICKT IPUBOJIOB U
TaTYNKOB Pa3TMIHOTO
TUIa 7151 pa3paboTKH
[POOOTOTEXHUUECKUX
KOMILJICKCOB.

B cocraB koMILUIeKTa
ITOJDKHO BXOJIUTH: MOTOPBI
C PHKOJEPOM - HE MeHee 2
[T, CEPBOITPUBO/T
0OJIBIIION - HE MeHee 4 1T,
CEPBOMPUBO]T MAJIbIN - HE
McHee 2 IIT,
MH(ppaKpacHBIN JaTUYHK -
HE MCHEe 3 1T,
yJIIbTPa3BYKOBOM TaTUHK -
He MeHee 3 1T, TaTYUK
TeMIIEpaTyphl - HE MEHEE
1 1T, JaTYnuK
OCBCILICHHOCTH - HEC MCHEE
1 mt, Habop PIEKTPOHHBIX
KOMIIOHCHTOB
(pe3ucropsl,
KOHJICHCATOPBHI,
CBETOJINOJIBI PA3TTUIHOTO
HOMHHAJIA), KOMIUIEKT
[TPOBOJIOB JIJIs
OecIracyHoro
[IPOTOTUITUPOBAHUS,
riaTta 0ecIracaHoro
[IPOTOTUITHUPOBAHHS,
AKKYMYJITOP U 3apsTHOE
[YCTPOMCTBO.

B cocraB KoMILIEKTa
TOJKEH BXOJIUTh
[TPOrpaMMHUPYEMBIi
KOHTpOJLIED,
[TPOrpaMMHUPYEMBIi B
cpene Arduino IDE unu
QHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHsIeMbIX
cpenax pa3paboTKHu.
[IporpamMmmupyemslii
KOHTPOJUIEP TOJIKEH
00JaaTh TOPTaMHU TSI
MOJIKITIOYEHUS IIM(PPOBBIX
1 aHAJIOTOBBIX YCTPOWCTB,
mHTepdeiicamu TTL,




USART, 12C, SPI,
Ethernet, Bluetooth mmm
WiFi.

B cocraB komIiekTa
TOJKEH BXOJUTh MOJYJIb
TE€XHUYECKOT'O 3pEHUS,
MpEeACTABISAIONNNA COO0H
BHIYMCIIUTEIILHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIPOIIECCOPOM
(x0J1-BO s1iep - HE MeHee 4
[T, YacTOTA siipa He
Menee 1.2 I'T, o0beM
O3V - He MeHee 512 MO,
00BEM BCTPOEHHOM
rmamsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoil (MakcuMaiabHOe
[pasperieHue
BU/ICOTIOTOKA,
repeaaBaeMoro Imo
muTepdeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1ysib TEXHUYECKOTO
BpeHus J0DKEeH 00J1a/1aTh
COBMECTUMOCTBIO C
[Pa3TMIHBIMU
[IPOrpPaMMUPYEMBIMHU
KOHTpOJIEpaMU C
[MOMOIIBI0 HHTEP(]EICcoB -
TTL, UART, I12C, SPI,
Ethernet. Moaynb
TEXHUYECKOTO 3PECHHUS
TOJKEH UMETh
BCTPOEHHOE MPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTNIEPALMOHHON CHCTEMBI
Linux, mO3BOJISIOIICE
OCYIIECTBIIATh HACTPOUKY
CHUCTEMBI MAIIMHHOTO
00yueHus: mapaMeTpoB
HEMPOHHBIX CETEU IS
0OHapyXeHHSI O0BEKTOB,
onpeIeTIeHUs UX
rapaMeTpoB H
TanpHeHmen
MIeHTU(DUKAITNH.




KOMIIUIEKT JOJIKEH
oOecrieunBaTh
BO3MOYKHOCTh M3YYCHUS
OCHOB pa3padOTKu
[POrpaMMHBIX U
ATapaTHBIX KOMIUIEKCOB
MH)XCHEPHBIX CHCTEM,
pereHwuii B cepe
"NnaTepHer Bemeit", a
TAK)KE PELICHUI B
00J1aCTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEIUICKTa ¥ MAIlIHHHOTO
00yUYeHUSI.

KommbrotepHoe o0opynoBanue

1

HoyTOyk

Dopm-pakTop: HOYTOYK;
DKecTkast, HeoTKIIIouaemast
KJIaBUATypa: HAINYUE;
Pycckas packinaaka
KJIaBUATYphl: HAJINYUE;
JlnaroHaib PKpaHa: He
MeHee 15,6 1IOMMOB;
Pa3perieHne SkpaHa: He
Menee 1920 x 1080
IMUKCEIIEH;

KosmmuectBo saep
rporieccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee &;

bazoBas TakTOBas YacToTa
Mpolieccopa: He MeHee |
[T

MaxkcuManbHas TAKTOBAst
gacToTa Mmporeccopa: He
menee 2,5 I'T;
Ksm-namars npoieccopa:
He MeHee 6 MOaiiT;
O0BeM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMsTH: HE
MeHee 8 ['0aliT;

O0BeM noaaepKUBAEMO
OIepaTUBHOM MaMsATH (JU1s]
BO3MOKHOCTH
[pacIIpeHHsi): He MeHee
24 T"0aiit;

O6bvem HakormTenst SSD:
He meHee 240 ['0aiiT;

Bpemst aBTOHOMHOM




paboTHI OT OaTapeu: He
McHee 6 4acoB;

Bec HoyTOyKa C
yCTaHOBJIEHHBIM
AKKYMYJIATOpOM: He Ooiiee
1,8 xr;

Buemnanii naTepdeiic
'USB crangapra He HIXE
3.0: He MeHee Tpex
CBOOOHBIX;

Buemanii naTepdeiic
LAN (ucrnosnb3oBaHue
[epEeXOIHUKOB HE
[PEAYyCMOTPEHO):
HaIH4ue;

Hanuuue monyineit u
MHTEep(delicoB
(1cronb30BaHUE
[epEeXOTHUKOB HE
rpeaycMoTpeHo): VGA,
HDMI,

becnipoBoHas CBA3b
Wi-Fi: nanuuwue ¢
[MOJEPKKON CTaHaapTa
[EEE 802.11n nnu
COBpPEMEHHEE;
\Web-kamepa: Hanuuue,
MaHumynsaTop "Mbip":
HAINIHE;
[IpenycTaHoBieHHas
OTIepallMOHHAS CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
HTEepdEiicom,
oOecnieunBaroias padboTy
[pacTipoCTpaHeHHbIX
00pa3oBaTeNbHBIX U
00I11€CUCTEMHBIX
[IPUIIOKEHUN: HAJIMYHE.

MOV (mipunrep,
CKaHep, KOIHUp)

Tun ycrpoiictea: MOY
(pyHKIIMM TTeyaTH,
KOTTMPOBAHUA,
CKaHUPOBAHHUS);

@dopmat Oymaru: He
MeHee A4;

[[BeTHOCTB: YepHO-0OEIBIIA;
TexHonmorus nevaTu:
mazepHas

MakcuManbHOE

1 mrr.
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[pa3pelieHre neyaTu: He
meree 1200 x 1200 Touek;
MuTepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MPO®UIbHBIN KOMILIEKT OBOPYJOBAHUSI

HaumenoBanue
obopynoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapaKTEPUCTUKU

KonngectBo equHumIL
JUT IPO(HIIEHOTO
KOMILICKTa
(061Ie00pa3oBaTeIIbHBIC
OpraHu3aIu, He

KonuyecTBo enuHumII
111 TPOQHUIBHOTO
KOMILIIEKTa
(MaJIOKOMITJIEKTHBIE
00111600pa30BaTEIIbHBIC

SIBIISTFOIITHECS OpTaHU3AIMH ), €]I. U3M.
MaJIOKOMIUIEKTHBIM),
eJl. M3M.

HEA30BAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHO-Hay4YHas! HAITPABICHHOCTD
1. [Hudposas O0ecrieunBaeT BBIIIOJIHEHUE |3 IT. 2 wT.

lTabopaTopus 1o ITabopaTOPHBIX padOT HA

Oouroorun [YpOKax 1o OMOJIOTHU B

(yueHnueckas) OCHOBHOM IIIKOJIE U

[MPOEKTHO-UCCIEA0BATEIBCKOM]
NEATENBHOCTH Y4alIuXCs.
Kommnekranus:
becripoBOHON MyJIBTUAATUUK
o OuoJioruu ¢ 6-1o0
BCTPOECHHBIMM JaTYUKaMHU:
/laTyuK BIaXHOCTH C
anazoHOM U3MEPEHHUS
0...100%

JlaTunK OCBEIIEHHOCTH C
arnazoOHOM U3MEPEHMsI He
y>ke yem ot 0 7o 180000 1k
Jlatunk pH ¢ nuanasonom
3MepeHus He yxxe yem oT 0
o 14 pH

JlaTunK TeMIiepaTyphl C
anazoHOM U3MEPEHMsI HE
yxe yeM oT -20 mo +140 C
JlaTuuK
PIEKTPOIPOBOANMOCTH C
uana3zoHaMH U3MEpPEHUS He

yoxe gem oT 0 10 200 MxCw;




oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

JlaTuuk TemnepaTypsl
OKpY>Karollen CpeJibl C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke uem oT -20 1o +40
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
KkabOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOit
imaboparopuu

[{udpoBas Bumeokamepa ¢
METaJUTMYECKUM IITATHBOM,
pazpewenue He meHee 0,3
Mnukc

[IporpamMmMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 30
padot

YakoBka

Hanuuune pycckos3pI9HOTO
caiiTa NOAJEP>KKHU, HAITMYHE
BHICOPOJIUKOB.

[{udposas
iraboparopus 1o

X MUK
(yueHuueckas)

O0ecrieynBaeT BBHIMIOJIHEHUE
mabopaTOPHBIX padOT MO
XUMHUHU Ha YPOKax B OCHOBHOM
[ITKOJIE U
[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YYaIIXCs.
KoMmiekTamusi:
becnpoBOHOM MYIBTHAATIUK
[10 XUMHH C 4-Ms
BCTPOCHHBIMH JIATYUKAMH:
Jlatunk pH ¢ nuanasonom
3MepeHus He yxke yem oT 0
o 14 pH

JlaTark BHICOKOM
TeMIepaTypbl (TEpMOTIApHbBIN)
C IMana3oHOM H3MEPEHUs He
yke gem oT -100 o +900 C
JlaTunk
PIEKTPOIPOBOANUMOCTH C
Tuana3oHaMHu U3MEPEHUS He

3 mT.

yke ueM oT 0 10 200 MxCwm;

2 1IT.




oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

JlaTuuk TemnepaTypsl
[JIATUHOBBIN C IUANIa30HOM
M3MepeHus He yxe yeM oT -30
o +120 C

OTnenbHbIE JATYNKU:
JlaTunk onTHYeCKOM
[JIOTHOCTH 525 HM
IAKceccyaphl:

Kab6ens USB
COCIUHUTEIILHBIN

3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 10
PKCILTyaTauu UPpPOBO
imabopaTopuu

HaGop nabopaTopHoit
OCHACTKH

[TporpammHoe obecnieueHune
MeTtoanueckue
pexomeHauuu He meHee 40
padot

Hanuuune pycckos3pI9HOTO
caiTa IOAIEPKKU

Hannuue BUIeOpOIuKOB.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

ObecnieunBaeT BHIMOIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca QU3UKH.
Kommiekranus:
becripoBOHON MyJIBTUAATUUK
o gusuke ¢ 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{udpoBoit naTunk
TEMIIEPATYPHI C TUANa30HOM
M3MepeHus He yxke yeM oT -20
o 120 C

[{udpoBoit gaTunk
A0COJTIOTHOTO JABJICHHUS C
ana3oHoOM U3MEpEeHHsI He
y:ke ueM ot 0 1o 500 kIla
/[aTYMK MarHUTHOTO MOJIS C
arna3zoHOM U3MEPEHMsI HE
yxe yeM oT -80 10 80 MmTn
JlaTunK HanpspKEHUs ©
arna3zoHaMy U3MEpPEHUs He

y’ke gem oT -2 110 +2 B; ot -5

3 mT.

2 1IT.




mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

JlaTuuk akcenepoMeTp ¢
[10Ka3aTEIsIMU HE MEHEE YeM:
+/-2q9;+/-49;+-8¢
OTnenpHbIE yCTPOMCTBA:
USB ocmmmtorpad He MeHee
2 kanaia, +/- 100 B
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
KkabOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[IPOBEICHUS YKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu MUPPOBOii
imaboparopuu

[IporpamMmMHOe obecrieueHue
Mertoauueckue
pexomennanuu (40 padbor)
Hanuuune pycckos3pI9HOTO
caiTa IOAIEPKKU

Hannuue BUIeOpOIuKOB.

KomnproTepHoe o0opyioBaHuE

4.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKecTkas, HeoTKII0o9acMast
KJIaBHaTypa: HAJIHYNE;
Pycckas packnanka
KJIaBUATYphI: HAJINYUE;
/luaroHanb sKpaHa: HE MEHee
15,6 nroiMoB;

Paszpelienne skpana: He
Mmenee 1920 x 1080 nmukcerneii;
KonuuecTBo siaep
rporieccopa: He MeHee 4;
KoauuecTBO IMOTOKOB: HE
MeHee 8;

ba3oBas TakTOBas yacToTa
rpoueccopa: He meHee 1 I'T;
MakcuMabHas TaKTOBast
gacToTa MpoIeccopa: He
menee 2,5 I'T;

Khmi-namsats npoieccopa: He

2 1.




MeHee 6 MOaliT;

O0beM yCTaHOBJICHHOMN
OTICPaTUBHOM MaMSITH: HE
McHee 8 ['0aliT;

O0BeM noIIep)KUBAEMOI
OTNEePaTUBHON MaMsTH (17151
BO3MOKHOCTH PACIIUPEHUS):
He MeHee 24 ['0aliT;

O0bem HakoruTenst SSD: He
MmeHee 240 ['0aliT;

Bpemst aBTOHOMHOW pabOThI
0T OaTapeu: HE MeHee 6
JacoB;

Bec HoyTOyKa ¢
[YCTaHOBJICHHBIM

KT;
Bremnuii uarepdeiic USB
cTaHjapra He Hxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemranii uarepdeiic LAN
(McTIoSIb30BaHUE
[epEeXOIHUKOB HE
[PEAYCMOTPEHO): HAJTUYHE;
Hanuuue monyneit u
mHTEepEiicoB
(McTIoSIb30BaHUE
[epEeXOIHUKOB HE
rpeaycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaJIN4YKE C MOAJCPKKON
crangaprta IEEE 802.11n unu
COBpPEMEHHEE;
\Web-kamepa: Hajgnuue,
ManunynasaTop "MbIb'":
HaTHINC;
[IpenycTanoBIeHHAas
OTIepallMOHHAs CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
mHTEepdEeiicom,
oOecnieunBaroias padboTy
[pacIpOCTpaHEHHBIX
00pa3oBaTEeNbHBIX U
00IIECUCTEMHBIX
[TPUIIOKEHUI:

HaTH4ue.

AKKyMyJiiTopoM: He Oosee 1,8

MOV (mpunrep,

Tun ycrpoiictea: MOY

1 mrr.
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CKaHep, KOIHUP)

(byHKIIMM TIeUaTH,
KOITMPOBAHUS,
CKaHHPOBaHMS ),

Dopmar Oymaru: HE MEHEe
A4;

[{BeTHOCTB: YepHO-OEBIN;
TexHonorus nevyaru:
mazepHas

MakcruMaabHOE pa3peleHue
reyatu: He MeHee 1200 x
1200 Touexk;

Mutepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECTGCTBCHHO'Hay‘IHaH HAaIIpaBJICHHOCTDb

1.

[{udposas
lmabopaTopus 1o

OHOIOTHH
(yueHuueckas)

O06ecnieurBaeT BHITIOJHEHUE
ImabopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTUH B
OCHOBHOM ILIKOJIE U
[MPOEKTHO-UCCIEA0BATEIBCKOM]
NeATEIbHOCTH YUaIIuXCs.
Komrmnekranus:
becripoBOAHON MYIbTUAATYUK
o 6uosoruu ¢ 6-10
BCTPOCHHBIMH JIaTYUKAMM:
/laTyuK BIaXHOCTH C
T1ara3oHOM U3MEPEHHUS
0...100%

JlaTuK OCBEIIEHHOCTH C
Tara3oHOM U3MEPEHUsI HE
yke ueM ot 0 go 180000 ik
/laTuuk pH ¢ nnanazonom
3MEpeHus He yxe yem ot 0
o 14 pH

JlaTurk TeMmepaTypsl C
Tara3oHOM U3MEPEHUsI HE
yxxe gem oT -20 no +140 C
/laTunk
PIEKTPOIPOBOAUMOCTH C
Tuana3oHaMu U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

/laTunk TEMIIEpaTypHI
OKpY>Karollen cpeibl ¢
Tuara3oHOM U3MEPEHHUsI HE
y:ke ueM ot -20 o +40

AKceccyaphl:

1 mrr.




Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 110
PKCIUTyaTauy HuppoBoi
imabopaTopuu

[{udposas Bumeokamepa ¢
METAITTNYECKUM IITAaTHBOM,
paspemenue He menee 0,3
Mmukc

[IporpammHoe obecnieueHue
MeToauueckue
pexomeHauuu He meHee 30
padot

'YakoBka

Hanuune pyccKosS3bI9HOTO
caiTa NOAJEPKKHU, HATTMYHE
BUICOPOJINKOB.

[{udposas
lmabopaTopus 1o

X MUY
(yueHnueckas)

O06ecnieurBaeT BHITIOJHEHHE
TabopaTOPHBIX pabOT MO
XMMHUHU HA YPOKax B OCHOBHOM
[ITKOJIC
[MPOEKTHO-UCCIEA0BATEIBCKOM]
eI TeIbHOCTH YUaIHXCA.
KoMmiekranusi:
becipoBOAHON MYIbTUAATYUK
[0 XUMHH C 4-Mst
BCTPOEHHBIMH JIATYUKAMM:
/laTuuk pH ¢ nnanazonom
M3MEpeHUs He yxe yeM oT ()
o 14 pH

J[aTdrK BBICOKOM
TeMIIepaTypsl (TepMOIIapHbIN)
C IMana3oHOM MU3MEpPEHUs He
y>ke yem oT -100 no +900 C
JlaTunkK
PIEKTPOIPOBOAMMOCTH C
uana3oHaMHu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MmxCm

JlaTunk TeMmnepaTypsl
MJIATHHOBEINA C THMAIa30HOM
M3MepeHus He yxe uyem ot -30
o +120 C

OT,I[CJIBHBIG JaTUYUKH .

1 .
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JlaTark onTHYeCKOH
TJIOTHOCTH 525 HM
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
kabermem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOii
maGopaTtopuu

Habop naGopaTopHoi
OCHACTKHU

[IporpamMmMHoOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 40
padot

Hanuune pyccKosS3bI9HOTO
caiTa OAIEPKKU

Hannuue BUIeopoIuKoB.

[{udposas
lmabopaTopus 1o

(buznke
(yueHnueckas)

O06ecnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB 10 TeMaM
Kypca (pU3uKH.
KoMIUIeKTanus;:
becripoBOHON MYyJTBTHAATYUK
o ¢pusmKe ¢ 6-10
BCTPOCHHBIMH JTATYHKAMHU:
[{udpoBoit gaTunk
TeMITepPaTyphI C TUANIa30HOM
M3MepeHus He yxxe yem ot -20
o 120 C

[{ndpoBoit gaTuuk
AOCOJIFOTHOTO JIABJICHUS C
Tana3oHoOM U3MEpEeHHUsI He
y>ke uem ot 0 1o 500 kI1a
JlaTyuKk MarHUTHOTO TOJIS C
TIara30HOM U3MEPCHHSI He
y>ke uem oT -80 10 80 mTn
JlaTunK HanpsKEHUs C
ana3oHaMH U3MEPEHUs He
y’ke gyem oT -2 0 +2 B; ot -5
mo +5 B; or -10 10 +10 B; ot
-15 1o +15 B

JlaTuuk TOKa HE YK€ 4eM OT
-1 o +1 A

/laTuuk akceinepomerp ¢
[MOKa3aTeIsIMU HE MEHEee YeM:

+/-20;+/-49;+/-8¢

1 .
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OTnenbHbIE YCTPOMCTBA:
USB ocuumtorpad He meHee
2 kaHaia, +/- 100 B
IAKceccyaphbl:

Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop s
[IPOBEICHUS IKCIICPUMEHTOB
KpaTkoe pykoBOJCTBO 110
PKCIUTyaTauy HuppoBoi
imabopaTopun
[TporpammHoOe oOecnieueHue
MeTtoanueckue
pexomenaanuu (40 padbor)
Hanuune pyccKosS3bI9HOTO
caiTa OAIEPKKU

Hannuue BUIeopoIuKoB.

[{udposas
lmabopaTopus 1o

(buznonornu
(mpoduIbHBIN
YPOBEHD)

ObecrieunBaeT NpoBEICHNE
icCiieIOBaHUs 110
(byHKIIMOHHPOBAHUIO
YEeIOBEYECKOT0 OpraHu3Ma.
Komrmnekranus:
becripoBoHON MyITBTUAATYUK
o pU3M0JIOTHH C 5-10
BCTPOEHHBIMH JIATYUKAMM:
/laTuMK apTepHUaIbHOIO
nasinenus (0...250 MM pT. CT.)
/laTuuk myJsbca ¢ 1Mana3oHoOM
3MepeHus He yxe yem ot 30
o 200 ya/mun

JlaTunk TeMIiepaTypsl Tea ¢
TUara3oHOM U3MEPEHUsI HE
y>ke yem oT +25 1o +40 C
JlaT4rK 9acTOTHI IBIXaHUS C
T1ana3oHOM U3MEPEHHUsI He
y>ke yem ot 0 1o 100
IIUKJIOB/MHUH

JlaTuMK yCKOPEHHUsI C
mokaszarensmu +/- 2 g; +/- 4 g;
+/-8 ¢

OTaenbHbIE YCTPOMCTBA:
Jlatank OKI" ¢ nnanazonom
M3MEPEHUS HE YK€ YEM OT
-300 10 +300 MB)

Jlatuuk pH ¢ nuanasonom

1 .
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M3MepeHus He yxke uem oT 0
o 14 pH

JlaTuuk cuomep ¢
TMana3oHOM U3MEPEHUsI HE
yxe yeM oT -40 no 40 H
/[aTYMK OCBELIEHHOCTH C
I1ara30HOM U3MEPEHHUS He
y>ke yem ot 0 no 180000 1k
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
KkabOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[IPOBEACHUS HKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 110
PKCIITyaTaluu MUPPOBOii
imaboparopuu
[IporpamMMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 20
padot

Hanuuue pycckos3pI4HOTIO
caiTa OAJEPKKU

Hayimune BUIE€OpOINKOB.

[{udposas
itabopatopus 1o

PDKOJIOTHH

O0becrieunBaeT NpoBeICHNE
y4eOHOTO SKOJIOTHIECKOTO
MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU
Metonamu. Habop
[TPUMEHSIETCS TPU U3YUYEHU T
DKOJIOTUH, OMOJIOTHN, XUMUH,
reorpaguu u
[IPUPOIOBEICHMUSI, a TAKXKE
U1 MTHIMBUAYaJIbHBIX
CCIeA0BaHUs U IPOCKTHOU
NESATEIBHOCTH IKOJIBHUKOB.
Kommiekranus:
becripoBOgHON MyJIBTUAATUUK
10 3KOJIOTHYECKOMY
MOHHUTOPHHTIY C 8-10
BCTPOECHHBIMH JTaTYUKAMHU:
JlaTunK HUTPAT-UOHOB
JlaTurK XJIOpUA-HOHOB
Jlatunk pH ¢ nuanasonom
M3MEPEHUs He yxe yeM oT ()

o 14 pH

1 mrT.




JlaTdark BIa)KHOCTH C
T1ara3oHOM U3MEPEHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke yem ot 0 go 180000 1k
JlaTunk TeMmeparypsl ¢
TMana3oHOM U3MEPEHUS HE
yxe yeM oT -20 qo +140 C
J/laTunk
PIEKTPOIPOBOAUMOCTH C
Tuana3oHaMyu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCm

/laTuMK TEMIIEpaTyphl
OKpY>Karolen cpe/sl ¢
Tuarna3oHOM U3MEPEHUsI HE
yke gem oT -20 go +50 C
OTaenbHbIC JAaTYUKU:
JlaTuuk 3ByKa ¢ QyHKIIUEH
MHTETPUPOBAHUS C
Tana3zoHoM U3MEPEeHUS
4acTOT HE MeHee yeM oT 50
' no 8 xI'm;

JlaTurK BIAXKHOCTH TTOYBHI C
Tuarna3oHOM U3MEPEHUsI HE
yxxe gyem ot 0 1o 50%
/laTuuk kuciopona ¢
uana3oHoM u3mepenus ot ()
o 100%

JlaTurK onTHYECKOM
[JIOTHOCTU 525 HM

JlaTurk onTHYECKOM
roTHoCcTH 470 HM

JlaTuuk TypOUIUMETp C
TUara3oHOM U3MEPEHUsI HE
yxe gem oT 0 1o 200 NTU
/laTuuk okucH yriepoja ¢
T1ana3oHOM U3MEPEHHUsI He
yxe yeM ot 0 1o 1000 ppm
IAKceccyapbl:

Kabens USB
COCTUHUTENBHBIH (2 IIT.)
3apsiAHOE YCTPOMCTBO C
kabenem miniUSB

\USB Anantep Bluetooth 4.1
Low Energy

CTep>KEeHb JUIs 3aKPETIICHUS




TaTYMKOB B IITATHBE
KpaTkoe pykoBOJCTBO 11O
PKCIUTYaTaIuu 1u(pOBOA
maGopaTopuu
[IporpammHOe oOecrieueHne
MeToauuecKkue
[pekomeH1anu He Menee 20
padot

'YiakoBka

Hanuuue pyccKosA3bI9HOTO
caiiTa OJICP)KKH, HATTMIHE
BHJICOPOJTUKOB.

MuKpockoI
1 poBoi

Tun MUKpockorna:
OHOJIOrNYECKUI

Hacanka Mukpockomna:
MOHOKYJISIpHAS

Haznauenwue: 1a00paToOpHbIiA
MeToa ucClIeJOBaHMUS:
CBETJIO0E I10JIE

Marepuan ONTHKU:
OIITHYECKOE CTEKIIO

Y BennueHne MUKpOCKOIIa,
kpat: 64 - 1280

Oxymsipel: WF16x
OO0bekTuBbL: 4x, 10x, 40xs
(mOaIpY>KUHEHHBII)
PeBosibBEpHas roJIOBKa: Ha 3
00BEKTHBA

Tun noACBeTKU: 3epKaio Uiu
CBETO IO/

PacmonoxeHue moacBEeTKHU:
BEPXHSISI K HUXKHSISA
Martepuan Kopiryca: MeTasul
[TpeameTHsIi cTOMMK, MM: 90
Mcrounuk mutanus: 220 B/50
1

Uwncmo meranukceneii: 1

1 mr.

1 mT.

Ha6op OI'D o
XHMHU

B Habop BXOJAT BeChl
iabopaTOpHbIE ANEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKa
KOHUYecKas, MajJoyKa
CTEeKJIsiHHas1, mpooupka [1X-14
(10 mTyK), cTakaH BBICOKHIA €
HocukoM BH-50 ¢ metkoii (2
[ITYKH), TUITAHIP
3MepUuTeNnbHbINA 2-50-2

(CTEKJIIHHBIH, C IPUTEPTON

1 .
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KPBIILIKOMN ), INTATUB JIJIs
poOupok Ha 10 rHe3 M, 3aKUM
MPOOUPOYHBIH,
[rnaresb-iokeuka (3 mrykn),
Ha0op (hy1aKOHOB IS
XpaHEHHs PAaCTBOPOB U
[peakTHBOB (00BEM (h1akoHa
100 M - 5 KOMILIEKTOB 110 6
mTyK, 00beM (aakona 30 mi -
10 xOMIUIEKTOB 110 6 MITYK),
[MIHH]IP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrykn),
cTakaH BeIcOKHi 500 mut (3
ITYKH), HAOOp epiei Ass
MBITbsSI IOCY/IBI (€I 17151
MBIThsI IPOOUPOK - 3 LITYKH,
epIIl ISl MBIThSI KOJIO - 3
[ITYKH), Xanat O0emnbiit x/0 (2
[ITYKH), IEPYATKU PE3HHOBBIC
XUMUYECKHUE CTONKHE (2
[ITYKH), OYKU 3alTUTHBIE,
(bunbTpel Oymaxasie (100
[ITYK), TOprouee s
criupToBOK (0,33 ).

B coctaB HabOp BXOIAT
[PEaKTUBBI: AITFOMUHUM,
PKeIIe30, COJISTHAS KUCIIOTa,
METHUIIOpaHK, (heHOI(PTANICHH,
AMMHaK, IEpOKCH]T BOJOPO/Ia,
HUTpAT cepedpa u Apyrue; B
o011ei cioxHocTu - 44
[Pa3TTMYHBIX BEIIECTB,
MCTIOB3YEMBIX TSI
COCTaBJICHHS KOMILJIEKTOB
[PEAKTUBOB TIPU MTPOBEICHUH
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB 110 KypCy
[IKOJIbBHOW XHMUHU.

YueOHas
iraboparopus 1o
HEHPOTEXHOIOTUN

B coctaB BXOAST:

Cencop Tun 1 He menee 1
IIT., 00ECIIEYNBAET
BO3MOYXHOCTh PETHCTPAITIH
CUTHaJa dJIEKTPHUECKOM
AQKTHBHOCTH MBIIIIIT
(anexTpoMuorpammsl, OMI).
Peructpanus nomkHa
OCYIIIECTBISETCS
HEWHBA3HBHO, CYXHMH
PIEKTPOIAMHU.

1 mr.

1 mrT.




B03MOKHOCTBIO KPETJICHUS K
[pyKe 4enoBeKa, 4To JOKHO
TaBaTh BO3MOYKHOCTD
[PETUCTPUPOBATH
PIEKTPUYECKYIO AaKTUBHOCTHU
MBIIIIBI B 00JIACTH, HAJI
KOTOPOI1 pacrojaraercs
kperuieHue. [Ipu HanpsxkeHun
MBIILIBI TOJIKHA OBbITH
oOecrieueHa BO3MOKHOCTh
HAO0JII0/ICHUS TyYHOCTH
curHaia (T.e. IPUCYTCTBUE
OMI"), npu pacciabiaeHun
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00eCIIeYnBaeT
BO3MOKHOCTBH PETUCTPALIUU
CUTHaJIa
(dhoTomternzmorpammsl (PIII)
OTNTUYECKUM TTyTEM, 32 CUET
M3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETA,
00BEM KOTOPBIX U3MEHSIETCS
1101 BO3JCHCTBUAEM IT1YJIbCOBOM
BOJTHBI. CEHCOP TOJKEH ObITh
o0OecreueH BO3MOKHOCTBIO
KpETUICHUS K TOJIYIICUKe
[ablila YeJI0BeKa.

Cencop Tun 3 He menee 1
1T., o0ecredrnBaeT
BO3MOKHOCTB: PETHCTPALIUN
CUTHaja
PIEKTPOKAPAUOTPAMMBI
(OKTI') He nHBa3UBHBIM
cIroco0oM;

peructpauuu I, IT u 111
OTBEJICHUH; TIOIKITIOYCHHSI
PIIEKTPOOB K CEHCOpPY €
[MOMOIIIBIO COCTMHUTEIIBHBIX
MTPOBOIOB, 000PYA0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He menee 1 mT.
00ecreunBaeT BO3MOXKHOCTb:
[pETUCTpAIK CUTHATIA
KO>KHO-TaJIbBAHUYECKOMN
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYIIECTBIISIETCS HA
[TOCTOSTHHOM TOKE;
MTOKITIOUEHUS K Ty




YesoBeKa C TOMOIIIbIO CYXHUX
HIIEKTPOIOB, MOAKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C IOMOILBIO
TouchProof pa3semos.
Cencop Tun 5 ne menee 1
IIT., 00€CIICYNBAET
BO3MOYKHOCTB: PETUCTPAIIUN
CUTHaJIa 3JIEKTPUUECKOM
akTUBHOCTH Mo3ra (23I) ¢
[TOMOIIBIO CYXUX
HEWHBA3HBHBIX JICKTPOJIOB;
[PETUCTPALIMH IEKTPUUECKOM
AKTUBHOCTH Pa3HbIX J0JEH
MO3ra; MOAKIYSHUS
PIIEKTPOOB K CEHCOpY C
[TOMOIIIBIO COETUHUTENBHBIX
[IPOBOIOB, 000PYI0OBAHHBIX
TouchProof pazsemamu;
3aKperIeHUs 3JIEKTPOIOB Ha
[MOBEPXHOCTHU T'OJIOBHI.
Cencop Tun 6 He menee 1
1T., 00ecredrnBaeT
BO3MOYKHOCTB: PETUCTPALIAN
CUTHaja KoJieOaHus rpyaHON
KieTky (CeHcop AbIXaHUSA);
OTIpEICIICHUS YaCTOTHI
ITbIXaHMSI.

'YcrpoiicTBo 115t coopa
TaHHBIX OT CEHCOPOB U
repeaady Ha epCOHAIbHBIN
KOMITBIOTEp 0OecTeunBaeT
BO3MOKHOCTBH COOpa JaHHBIX
OT MOJKJIFOUEHHBIX K HEMY
CCHCOPOB U OTIIPABKY
MmoyydeHHbIX JaHHbIX Ha [1K.
[ToaknroueHne EeHTPaTbHOTO
Moxayas k [IK ¢ momoristo
USB-ka6erns. LleHTpanbHbIit
MOyJb UMEeT He MeHee |
I11T.: TAJIbBAHHYECKYIO
m3ossiuuio ot [TK.
[{eHTpanbHBIN MOIYIIb
oOecreyrBaeT BO3MOKHOCTD
0JTHOBPEMEHHOTO
[MOIKJIFOUEHUS BIUIOTH /10 4
ceHCOopoB. Kaxx/iplil U3 BXOJI0B
[{eHTpaTbHOTO MOIYJISI HMEET
raJTbBAHMYECKYIO U30JISIIHAIO




(oOecrieueHne MeXKaHATbHON
raTbBAaHUYECKOW M3OJISIINN ).
[loaxiroueHrne CeHCOPOB K
[{eHTpaJIbHOMY MOYJIFO
OCYILIECTBIISIETCS C TIOMOIIBIO
CTCIIHATN3UPOBAHHBIX
pa3zbeMoB Tuna LEMO,
00eCTIeYNBAIOIINX
[IPaBHJIBHOCTD MOIKITIOUEHUS
[pa3beMa M CHUKAIOIINX PUCK
CIIy4aiiHOTO KacaHHs
[Pa3bEMOB TOKOIPOBOISIITUX
JacTeH, a TaKkxKe
00ECTIEYNBAIOIINX 3ALIUTY OT
HEeCaHKLIMOHUPOBAHHOTO
[TOIKJTFOUYCHUS K
[IPOU3BOJILHBIM YCTPOMCTBAM.
Monyns "Knonka" ne menee 1
1T., 00ecredrnBaeT
BO3MOYXHOCTB: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB U
0TMEYaTh HE MEHee 3-X
[PA3TUYHBIX KATETOPUU
COCTOSIHUM.

'Y cTpoiicTBO, BXodIIee B
cocTaB 1ab0paTOPHUH, JOIKHO
o0OecreurnBaTh BO3MOKHOCTh
[pETUCTpAINK apTePUaATHHOTO
TaBIICHMSL.

[IporpammHoOe oOecnieueHune
(manee - T10). JomkHo
o0ecreunBaTh BU3yaIH3aIuio
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOTrpaMMBbI
TOJKHO COCTOSITh M3 BKIIAQJIOK,
KaKasi u3 KOTOPBIX
COJZIepKUT HabOp TpauKoB,
HEOOXOIUMBIX IS
oTOOpaXkeHHs TpeOyeMoin
MHGbOpMaLNH.

JlomKHA UMEThCS BKIIAIKA JIJIs
O0JTHOBPEMEHHOTO MTPOCMOTpA
CHTHAJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[TOIKJIFOYEHHBIX K
[{eHTpaibHOMY MOIYJTIO.

910 0OecrieynBaeT
BO3MOYKHOCTh




MHOTOKaHaJIbHOTO
(monurpauveckoro) pexxuma
PaboThI yCTPOICTBA.

Tak:Ke TOJKHBI UMEThCS
BKJIAJIKU JUIS BU3YyaIH3aluU
CUTHAJIOB OT ceHcopoB OMI',
OIII", OKT, KI'P, O3T,
CEHCOpa JIbIXaHus, KHOIKH; a
TaK)Ke IPOU3BOTHBIX
rpaduKOB, HA KOTOPBIX
BU3YyaTU3UPYIOTCS
CHeIM(UIHBIC JJISI TOTO WIIH
MHOTO CUTHAJIa BEJITMYUHBI.
[1O nokHO KaBaTh
BO3MOKHOCTh BU3YallU3alluH
1 00paboOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
IMEHHO:

- OMI': Buzyanuzauus
CUTHaja, CIIEKTP CUTHaJa,
AMIUTUTYIHBIN TPUTTED

- OIII': Bu3yanuzanus
CUTHaJja, CIIEeKTpa CUTHAaJa,
TaxorpamMMebl, rpaduK mysIbca
- OKI': Bu3yanuzanus
CUTHaJIa, TAXOTPaMMBl,
rpaduK mynbca

- KI'P: Bu3yanu3anus curaana
- O01": Bu3yanuzanus
CUTHaJa, CIIEKTp CUTHAJA,
AMIUIUTY1a annb(a-puTma,
AMIUTUTY1a OeTa-puT™ma.

- CeHcop JIbIXaHUS:
BHU3yaIH3aIus CUTHANA,

- KHonka: Buzyanmsanus
CUTHaJa pa3METKH

[1O moKHO UMETH
BO3MOKHOCTh KACTOMU3AIUU
1 HacTpoiiku 110 s

B (HEKTUBHOTO OTOOpaKEHHS
rpaduKOB: HaCTpPOMKa LIBETA,
BEIOOD MMapamMeTpoB IS
aHaM3a, BEIOOP
0TOOpakaeMbIX IrpauKoB,
MacTabupoBaHue rpauKoB.
[1O nomkHO UMETH
BO3MOKHOCTB 3aITUCU U
BOCIIPOM3BEIEHUS
[PETUCTPUPYEMBIX CUTHAJIOB.




B03MOXHOCTh HACTPOMKHU
apamMeTpoB (puIbTpauU
CHTHAJIa C TOMOIIBIO QuibTpa
HIDKHUX 9acTOT, (PUIIbTpa
BBICOKHX YacTOT, TIOJIOCOBOTO
(uIIbTpa, PeKEKTOPHOTO
(dbunpTpa.

C menpio ynoOCTBa aHAIM3a
CHTHaJIa, TOJDKHA UMEThHCS
BO3MOKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocienyroniei
BO3MOYKHOCTBIO X
[1OCTIETYIOIIETO
BOCIIPOU3BENICHHSI B JAHHOM
[10 (uMuTHPYS pETUCTPALIUIO
CHTHAJIa B PSKUME PEATbHOTO
BPEMEHM).

B cocraBe: MeToin4ecKue
MaTepHasIbl U1 yUUTEIS U
00y4aroIInXCsl, OMMCAHHUE
[TOJIKJTFOYEHUS] CEHCOPOB
mabopaTopuu, UHCTPYKIIUH 110
croip3oBanuio 110,
OIKCaHKE JTa0OPATOPHBIX U
[MPaKTUYECKUX paboT, KOTOpOe
B TOM YHCJI€ COJCPKHUT
[pe3CHTAIMOHHbBIE
MaTepHAITBL.

'Y nakoBka/kopoOka
lmabopaTopuu T0KHA
oOecreunBaTh y100HOE
XpaHEHHE U CO/IePKaTh
[10JICKA3KH JJIst
[PACTIONIOKEHHS] CEHCOPOB U
yCTPOHCTB J1TabopaTopuu [UIs
yZI0OHOTO MCITOJIH30BaAHUS
MpenoaaBaTeNs MU 1
00yJarOUMUCS.

TexHooruaeckas HaIpaBJICHHOCTb

0.

(OOpazoBaTeNnbHbII
KOHCTPYKTOP JIJIst
MPAKTUKU OJIOYHOTO
MPOTPaMMHPOBAHUS C
KOMITJICKTOM
TaTYNKOB

PoOoTOTEXHIUECKUI HAOOP
MIpCAHA3HAYUCH AJId U3YYCHUA
OCHOB POOOTOTEXHUKH,
eTanen, y3JoB U
MEXaHU3MOB, HEOOXOIUMBIX
TJ1S1 CO3/TaHUsI
[POOOTOTEXHUUECKUX

[YCTPOWCTB.

1 mrr.
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HaGop npeacrasisier co0oit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COCAMHUTEIbHBIX
PIIEMEHTOB U
PIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop no3Bossier cooupats (1
[IPOrpaMMHUPOBATH
coOupaeMble MOJICTH), U3
PIIEMEHTOB BXOSIIHUX B €TO
COCTaB, MOJIEIIH MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
[YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
yIIpaBJIiEHUEM, B TOM UHUCJIE Ha
KOJIECHOM XOJIY, a TaK e
KOHCTPYKLIUWA, OCHOBAaHHBIX HA|
MCII0JIb30BaHUU Iiepeaay (B
TOM YHMCJI€ YEPBSIUHBIX U
3yO4aThIX), a TaK )KE PHIYATroB.
CBETOJIMO/THBIN MAaTPUYHBIN
ucruiei ¢ 0enoi moJICBETKON
Ha KOHTpOJLIepe

KonmuecTBo nopros
BBOJ1a/BBIBOJIA HA
KOHTpOJLIEpE HE MEHee 6
KosnmyecTBO KHOIIOK HE MEHEE
4
O0111e€ KOJIMYECTBO
bJIeMEHTOB: He MeHee 520 miT.,
B TOM YHUCJIC:

1) nmporpammupyemslii 6110k
VIIpaBIICHUS, KOTOPBIH MOXKET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHUME;

2) CepBOMOTOPBI

3) TaTYUK CUITBI

4) TaT4nK paccTOSHUS

S) naT4uK 1BETa

6) akKyMynaTopHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIE DJIEMEHTHI,
BKIIIOYast NepPoOpHUpOBaHHBIE
PIIEMEHTHI: OaNKu, KyOUKH,
OCH Y BaJIbl, COCIMHUTEIIHHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peTHa3HAYCHHBIC JIS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX nepenad,




COCTMHUTEIIbHBIC 1
KPETIe)KHBIC 3JICMEHTBI;

7) [IporpammHOe
oOecreyeHre, UCIob3yeMoe
TJ1S1 IPOrPaMMHUPOBAHUS
COOMpPaEeMBIX
[POOOTOTEXHUYECKUX MOZETIeH
1 YCTPOMCTB, TOCTYITHO JIJIsI
CKauMBAHUS U3 CETH
MHTepHeT

10.

O06pa3oBaTEIbHBIN
HAOOp 10 MEXaHUKE,
MEXaTPOHUKE U
POOOTOTEXHUKE

KoMIuiekT iyt u3ydeHus
OCHOB 3JICKTPOHUKHU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
MpeaHa3HauCH IS
[pOBEICHUS YIEOHBIX
BaHSATHH 110 SJIEKTPOHHUKE U
CXEMOTEXHHUKE C IIEIIBIO
M3y4deHus: Hauboee
[pacrpoCTpaHEHHOMN
PIIEMEHTHOM 0as3bl,
[IPUMEHAEMON JUIst
MH)KEHEPHO-TEXHIYECKOTO
TBOPYECTBA yUAIUXCS U
pa3paboTKu y4yeOHbIX
Mozeneir poboTos. Habop
ITOJDKEH TI03BOJIATH YJaIuMCs
Ha MPaKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
MPOEKTUPOBAHHUS
[POOOTOTEXHUUECKUX
KOMILIEKCOB Ha TIpuMepe
yueOHBIX MoJiesielt poOOTOB, a
TaK)Ke U3YYUTh OCHOBHEIC
TeXHUYECKHE PELIeHUs B
001acTh KMOEPHETUYECKUX U
BCTPAaNBAEMBIX CHCTEM.

B cocraB KOMIUIEKTa JOIKEH
BXOJIUTH HAOOP
KOHCTPYKTHBHBIX 3JIEMEHTOB
11 COOpKM MakeTa
MaHUITYJISIUOHHOTO POOoTa,
KOMILJIEKT METAITNYECKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB
11 COOpKM MakeTa
MOOUITEHOTO po0OO0Ta U T.II.

B cocTaB KOMITJIEKTa BXOJUT
HaOOP JIEKTPOHHBIX
KOMITOHEHTOB JIJISl U3Y4YEHUs

1 mr.
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OCHOB JIEKTPOHUKH U
CXEMOTEXHHUKH, a TAKXKE
KOMILJIEKT PUBOJOB U
TaTYMKOB PA3IUYHOTO THUIIA
11 pa3paboTKU
[POOOTOTEXHUUECKUX
KOMILJIEKCOB.

B coctaB KOMIUIEKTA TOJKHO
BXOJIUTH: MOTOPBI C
PHKOJIEPOM - HE MEHee 2 T,
CEpBOIPHUBO/L OOBILON - HE
MeHee 4 1T, CepBOIPHUBO/L
MaJIbIi - He MEHee 2 IIT,
MH(pPaKpaCHBIN JaTYUK - HE
MeHee 3 1T, YIbTPa3ByKOBOM
TaT4YMK - HE MEHee 3 1T,
TaTUYMK TeMIIepaTyphl - He
MeHee 1 T, JaTYuK
OCBEILIEHHOCTH - HE MeHee |
1T, HA0OP JEKTPOHHBIX
KOMITOHEHTOB (Pe3UCTOPHI,
KOHJIEHCATOPbI, CBETOHO/IBI
[Pa3TMYHOrO HOMUHANA),
KOMILJIEKT TPOBOJIOB JIJIsI
OecracqHoro
[IPOTOTUIIUPOBAHUS, TIJIaTa
OecracqHoro
[IPOTOTUITHMPOBAHHS,
AKKYMYJISITOP U 3apsiTHOE
[YCTPOMCTBO.

B cocTaB KOMIIJIEKTa TOJIKEH
BXOJIUTH MPOTPAMMHUPYEMBIT
KOHTpOJLIED,
[IporpaMMHUpPYyEMBbI B cpefie
Arduino IDE unu
QHAJIOTUYHBIX CBOOOIHO
[pacCIIpoCTpaHsIEMbIX Cpeiax
pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJLIEP JI0JKEH
00JaaTh TOPTAMHU TSI
MOAKITIOUEHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
unTepgeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocTaB KOMIUJIEKTa TOJIKEH
BXOJIUTH MOJIYJb
TEXHUYECKOTO 3PCHUSI,




MpeACTaBISIIONTNN cOO0H
BBEIYHUCITUTEIILHOE YCTPOMCTBO
CO BCTPOEHHBIM
MUKpOIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjipa He meHee 1.2
[T, 06bem O3V - He MeHee
512 MO, 06beM BCTpOEHHOU
rmamsTH - He MeHee 8 10),
MHTETPUPOBAHHON KaMepon
(MakcUMallbHOE pa3pelleHne
BUJICOTIOTOKA, I1€PEIABAEMOT0
o uatepdeiicy USB - He
MeHee 2592 x 1944 en.) n
ONTUYECKON CUCTEMOM.
Mo1ysib TEXHUYECKOTO
BpeHus JOHKEeH 001a1aTh
COBMECTHUMOCTBIO C
[Pa3TUYHBIMU
[TPOrPaMMHUPYEMBIMHU
KOHTPOJIEPAMH C TIOMOIIIbIO
mutepdeiicos - TTL, UART,
[2C, SPI, Ethernet. Moaynb
TEXHUYECKOTO 3pEHUS JIOJDKEH
IMETh BCTPOEHHOE
[porpaMMHOE oOecrieueHune
HAa OCHOBE OIEPALIMOHHOMN
crcTeMbl Linux,
[103BOJISIIOIIEE OCYIIECTBISATh
HACTPONKY CHCTEMBI
MaIIMHHOTO O0y4YeHUs
[apamMeTpoB HEUPOHHBIX
ceTeil Juist OOHapyKEeHUs
00BEKTOB, OMPEICTICHUS UX
[TapaMeTpOB M JaJbHENHIIEeH
MICHTH(PUKAIUH.

KoMmIekT nomkeH
00ecreynBaTh BOZMOKHOCTh
3y4eHHs] OCHOB pa3paboTKu
[POrPaMMHBIX U almapaTHBIX
KOMITJICKCOB HH)KEHEPHBIX
crcTeM, peleHHi B cdepe
"NHTepHeT Bemen'", a Takxke
pelieHuii B 0bmacTu
[POOOTOTEXHHKH,
MICKYCCTBEHHOTO MHTEJIEKTa
1 MAallTUHHOTO OOYYEHHSI.

11.

YeTtbipexoceBoi
y4eOHBIN

Y ueOHbIit
000T-MaHUITYJISTOP

1 mrr.
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POOOT-MaHUTTYJIATOP
C MOOYJIbHBIMHA
CMECHHBIMHU
HAcaKaMu

[IpeJHa3HAueH I OCBOCHMSI
00y4JaOIUMHUCS OCHOB
[POOOTOTEXHUKH, TS
[OJIrOTOBKH 00yYaromuxcs K
BHEAPEHUIO U MOCIENYIOLIEMY
MCTI0JIH30BAHUIO POOOTOB B
[IPOMBIIITICHHOM
[TPOM3BOJICTBE.

KonmnuecTBo oceii poboTa
MaHUITYJISITOpA - YETBIPE.
[lepemelieHre HHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCSAM
TTOJPKHO YIIPaBJIATHCS
[I1arOBBIMU JIBUTATEIISIMU.
Hanpsxenue nutanus
[IarOBbIX JBUTATEJIEH HE
Oozee 12 B.

CepBoiBUraTelb YETBEPTOM
OCH JI0JKEeH 00ecrieunBaTh
[TIOBOPOT UHCTPYMEHTA.

'Yron noBopora
MaHUITYJIITOpa HA OCHOBaHUU
BOKPYT BEPTUKAJIBHOM OCH HE
Menee 180 rpaaycos.

17151 oTIpeiesIeHUs TOJI0XKEHUS
MaHUITYJISITOpa PU IOBOPOTE
BOKPYI' BEpTHKAIBHOUN OCH
ITOJKEH MCIIOJIb30BaThCs
PHKOZEP.

Yroa noBopoTa 3aaHEro
[1e4ya MaHUIYJISATOpa He
MeHee 90 rpaxycos.

'YT0JI TOBOPOTa NIEPETHETO
[1eya MaHUIYJISATOpA HE
Menee 100 rpaaycos.

/11 onpeiesIeHns OJI0KEHUS
3aJIHEr0 U MEePEeIHEro mied
MaHUITYJIITOpa TOJKEH
MICII0JIb30BATHCS THPOCKOIL.
YTo1 noBopoTa 1o 4eTBepTon
ocu He MeHee 180 rpamycos.
JloKHA OBITH BO3MOXHOCTD
OCHAIIIEHUS] CMEHHBIMU
HacaJlKaMu (HampuMmep,
neprkaTellb KapaHaalia in
(omacTepa, MpuUcocka ¢
CepBOJBUTATENIEM,
MEXaHMUYECKOE 3aXBaTHOE
[YCTPOMCTBO €




CepBOJBUTATENEM,
YCTPOMCTBO IS JIA3€PHOM
pPaBUPOBKHU WA YCTPOUCTBO
11 3D-mieuatn).

JlomkHa OBITH BOBMOKHOCTh
[1OIKITFOUCHUS
ITOTIOTHUTEJILHBIX YCTPONCTB
(Hampumep, TpaHcnopTepa,
[penbca Ui epeMeleHus
[poboTa, myabTa yInpaBIeHUs
TUIA JPKONCTUK, KaMephbI
MaIIMHHOTO 3PEHUS,
ONTUYECKOTO JTaTUHKA,
MOTyJ1s1 OECTIPOBOHOTO
ocTymna.
Po6OT-MaHUITYITSITOP TOJKEH
oOecreunBaTh MepeMereHue
HacaJ K1 B IPOCTPAHCTRE,
AKTHBALIMIO HACAJKH,
BO3MOKHOCTD TTOJTYYCHUS
CUTHAJIOB OT KaMephl U
TaTYMKOB, BOBMOXKHOCTh
yIIpaBIIEeHUS
TOTIOTHUTEIbHBIMHU
yCTpOHCTBAMM.

Marepuan kopmnyca -
anoMuHUN. Jlnamerp padboueit
30HBI (0€3 yyeTa HaBeCHOTO
MHCTPYMEHTA U YE€TBEPTOMN
ocH) He MeHee 320 MM.
NuTepdeiic moaxmoueHus -
USB.

JlomKxeH MeTh BO3MOKHOCTh
ABTOHOMHOM paboThI U
BHEIIHETO YIIPaBJICHUSI.

Y IIpaBIAOIINAN KOHTPOJLIED
TOJKEH OBITh COBMECTUM CO
cpenoii Arduino.

Y IpaBisOMMI KOHTPOJUIEP
COBMECTUM CO CpesIoit
porpamMMupoBanust Scratch,
1 SI3BIKOM MPOrPaMMHUPOBAHUS
C.

JlommkeH oOecrieunBaTh
[TOBOPOT IO TIEPBBIM TPEM
0CSIM B 33JIaHHBIN yTOJI U Ha
3aJaHHbBIN yTOJ, TOBOPOT IO
UETBEPTOW OCU HA 3aJaHHBIN
yTOJI, IBYDKCHHE B




KoopauHatel X, Y, Z,
repeMenieHue Ha 3aJJaHHOe
[pAcCTOSTHUE TI0 KOOpAUHATAM
X, Y, Z, nepenady JaHHbBIX O
TEKYIIEM ITOJIOKEHUH YTJIOB,
fepegady JaHHBIX O TEKYIIUX
KOOpJAMHATaX HHCTPYMEHTA.
/lokeH noaiepKuBaTh
[epeMenieHue B ACKapTOBBIX
KOOpAMHATAX U yriax
[MOBOpPOTa OCEH, C 3aIaHHOMN
CKOPOCTBIO U YCKOPEHHUEM.
Turbl nepeMeIeHui B
IIeKapTOBBIX KOOpAMHATAX:
ITBIDKEHUE 110 TPACKTOPHH,
ITBIKEHUE T10 TIPSIMOM MEKTY
TBYMsI TOUKaMH,
[epenpbrIruBaHue U3 TOUYKH U
TOUKy (mepeHoc 00bEeKTa).

12.

O06pazoBaTEIbHBIN
HAOOP 111 U3yUCHHUS
IMHOTOKOMITOHCHTHBIX]
POOOTOTEXHUYECKHUX
CUCTEM U
MaHHITYJISIITUOHHBIX
po6oTOB

O0pa3oBaTEIbHBIN KOMIUICKT
TOJKEeH OBITh MpelHa3HaYeH
IUTST U3YYCHUS
[POOOTOTEXHUYECKUX
TeXHOJIOTHI, OCHOB
MH()OPMALIMOHHBIX
TEXHOJIOTHI U TEXHOJIOTUI
[MPOMBIIIIICHHOM
ABTOMATHU3AIINH, a TAKKE
TEXHOJIOTUI
[MPOTOTUITUPOBAHUS U
aJIMTUBHOTO IPOU3BO/ICTBA.
B cocTaB KOMIUIEKTA TOJAKHO
BXOIUTH:

1) UnTennexTyanbHbIi
CEPBOMO/IYJIb C
MHTETPUPOBAHHON CUCTEMOMN
yIIpaBJi€HUS, TO3BOJISIOLIEH
00BETUHATD CEPBOMOTYITH
NPYT € IPYroM I10
[10CJIeI0BATETLHOMY
mHTEepdeiicy - He MeHee 6 1T,
2) PoboToTexHuueckuii
KOHTPOJLJIEP MOJIYJIBHOTO
TUIa, TPEACTABISIONIUN
o000 OAHOIIIIATHBIN
MUKPOKOMITHIOTED C
ONEPALlMOHHONW CUCTEMOM
Linux, 00beTMHEHHEIN C
nepudepuiHbIM

1 mrr.




KOHTPOJUIEPOM C TIOMOIIIbIO
[J1aThl PACIIHPEHUSI.
Po6oToTexHMUeCKHit
KOHTPOJLIEP JI0JKEH
yIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-BO
siIIep BCTPOCHHOTO
MUKPOKOMITbIOTEpA - HE
MeHee 4, TaKTOBas 4acToTa
siipa - ne menee 1,2 [T,
00bemM O3Y - He meHee 512
MO, Hannare uHTep(HercoB -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
QHAJIOTOBbIE MMOPTHI JIJIsI
[TOIKJTFOYCHU ST BHEIITHIX
YCTPOMCTB, a Takke WiFi nin
Bluetooth i koMMyHUKauu
CO BHELTHUMH YCTPONCTBAMHU.
PoGoToTexHn4eckuit
KOHTPOJIEP TOJIKEH
00ecreunBaTh BO3MOXKHOCTh
[IPOrpaMMHUPOBAHHUS C
[TOMOIIIBIO CPEJICTB SI3LIKOB
C/C++, Python u cBo6oaHO
[pacIpoCTpaHsIEMON CPEAbI
Arduino IDE, a Takxke
YIIpaBICHUS MOJCISIMHU
[POOOTOTEXHHUYECKUX CUCTEM C
romoIbio cpens ROS.

3) BeruncnuTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJIEPOM - HE
MeHee | miT.
BrranciInTenbHbIN MOAYJITb
oI KeH 00aaarh
BCTPOCHHBIMH H(PPOBBIMU
mopramu - He MeHee 12 T u
QHAJIOTOBBIMH TIOPTaMU - HE
MeHee 12 mrT.
BrranciuTenbHbI MOAYJTb
OJKeH 001aaaTh
BCTPOCHHBIM MOJTyJIEM
0ECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi qns
CO3JaHus
armapaTHO-MPOTPAMMHBIX
[PEILIEHU I U
"'yMHBIX/CMapT"'-yCTPONCTB




11 pa3pabOTKK perIeHUI
"NHTepHeT Benieit".
BrranciuTenbHbIi MOAYJIb
ToJKeH 00J1aaTh
COBMECTUMOCTBIO C
repuQepuiHbIMY IIATAMH
U1 TOAKIIIOUEHUS K CETH
Ethernet 1 moaxiroueHus
BHEITHEH CUJIOBOM HArpy3KH.
4) Moaynb TEXHUYECKOTO
3peHus1, MPeCTaBIIAIOMNN
o001 yCTpoiicTBO Ha 6aze
BBHIYUCITUTEILHOTO
MUKPOKOHTpOJLIEpa U
MHTErpUPOBAHHON Kamephl,
oOecrieurBaroniee
[pacro3HaBaHKe MPOCTEHIINX
M300pakeHUI HAa MOYJIE 32
CUeT COOCTBEHHBIX
BEIYHCITUTEIILHBIX
BO3MOXHOCTEH - HE MeHee |
11T,

Mo1yJib TEXHHUECKOTO
BpeHUs JOKEH 00eCIIeYnBaTh
BO3MOKHOCTB OCYILIECTBIISTh
HAaCTPOMKY dKCIIO3ULINH,
Oananca 6exoro, HSV
COCTaBIISIOLINX, TUIOLIAIN
0OHapyXKMUBaeMOl 001acTH
M300paXKeHUs], OKPYTIIOCTH
0OHapyXKMUBaeMOIl 001acTH
M300paXKeH M, TOJI0KEHHE
0OHapyXKMBaEMBbIX 00JIacTen
OTHOCHUTENLHO JIPYT Apyra
Monayiap TEXHUYECKOTO
BpeHus JOKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C unu TTL gns
KOMMYHHKAITUU JIPYT C
NIPYTOM HIIM BHEITHUMHU
yCTpOICTBaMU.

5) Kommekt
KOHCTPYKTHBHBIX JICMEHTOB
13 MeTaia aisi COOpKu
MOJICIIM MAHHUITYJISITOPOB - HE
McHee 1 1mT;

6) KomrmiekT 251eMeHTOB 1t
cOOpKHM BaKyyMHOTO 3axBaTa -
He MeHee | miT.




O06pa3oBaTEHHBIN
[POOOTOTEXHIUYUECKUN
KOMIUIEKT JIOJKEH COJepkKaTh
HaOop OUOIHMOTEK
TpEXMEPHBIX MOeNeH as
[IPOTOTUIIMNPOBAHUS MOJAEIIEH
MOOUITBHBIX U
MaHUTTYJISITUOHHBIX PpOOOTOB
paznu4Horo Tuna. B cocras
KOMIUJICKTA JIOJDKHBI BXOJIUTh
MHCTPYKLUU U METOAMYECKUE
YKa3aHHsI 110 pa3paboTKe
TPEXMEPHBIX MOJeei
MOOMIIBHBIX pOOOTOB,
MaHUITYJISIIUOHHBIX POOOTOB C
[Pa3TUYIHBIMHU THITAMUA
KHHEMAaTUKH (yriioBas
KIHHEMAaTHKa,
[1I0CKO-TIapasuiebHas
KIHHEMAaTHKa,
nenbTa-kuHeMaTuka, SCARA
VJTH phIYaXKHAS] KHHEMATHKa,
matrgopma CTroapTa u T.1L.).
O06pa3oBaTEIbHBIN
[POOOTOTEXHUUECKUN
KOMILIEKT JIOJDKEH COJIEPKATh
MHCTPYKIIUHU T10
[IPOEKTUPOBAHHIO POOOTOB,
MHCTPYKIIUU U METOJUKH
OCYIIIECTBICHUS HHKEHEPHBIX
[pacdeToB MpH
[MPOEKTUPOBAHUH (PACUETHI
HArpy3Kd 1 MOMEHTOB, pac4eT
MOIIIHOCTH MPUBOJIOB, pacyeT
[apamMeTpOB KHHEMATHKH H
T.I1.), MHCTPYKIIUH TIO
[pa3paboTKe CUCTEM
YIIPaBIEHUS U IPOTPAMMHOTO
oOecrieueHus i ynpaBiIeHUs
[poOOTaMH, MHCTPYKIIUU U
METOIMKH T10 pa3paboTke
CUCTEM YIPAaBICHUS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00yJeHMSI.

KommbroTepHoe 060py10BaHNe

13.

HoytOyx

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIFogaeMas

1 mrr.
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KJIaBUaTypa: HAJIUYHE;
Pycckas packianka
KJIaBUATYyphI: HAJTMYUE;
/luaroHanb SKpaHa: HE MEHee
15,6 qr0HMOB;

Paszperienue skpana: e
MmeHee 1920 x 1080 nmukcernei;
KosmmuectBo saep
[polieccopa: He MeHee 4;
KoyimuecTBO MOTOKOB: HE
MeHee 8;

ba3zoBas TakTOBas yacTOTa
rpoueccopa: He meHee 1 [T
MakcumaibHas TAKTOBAsI
HacToTa mpoieccopa: He
menee 2,5 I'T'w;

Kom-mamsth npoiieccopa: He
MeHee 6 MoOaiiT;

O0beM yCcTaHOBJICHHOMN
ONIEPaTUBHOUN MaMATH: HE
Menee 8 ['0aiT;

O6beM noIepKUBaEMOM
OTIepaTUBHOM MaMATH (JU1s
BO3MOKHOCTH PACIIUPEHUs):
He MeHee 24 '0aiiT;

O6nem HakonuTenst SSD: He
MmeHee 240 I'0aliT;

Bpemst aBTOHOMHO# pabOThI
0T OaTapeu: He MeHee 6
4acoB;

Bec HoyTOyKa C
[yCTaHOBJIEHHBIM
AKKyMyJnssTopoM: He Ooiee 1,8
KT;

Bueurnuit uarepgeiic USB
cTtaHgapta He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnunit uarepdeiic LAN
(1cronb30BaHUe
[1epEXOIHUKOB HE
MPEAyCMOTPEHO): HAJTUIHE,;
Hanune monynen u
nHTEpdeiicoB
(WcTonb30BaHME
[epPEXO0THUKOB HE
penycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HAJIUYHE C MOJIEPIKKOMN




crannapra IEEE 802.11n wnn
COBpPEMEHHEE;
\Web-kamepa: Haauuue,
ManunyasTop "Mplb'":
HAJINYHE;
[IpenycraHoBieHHas
OTIepallMOHHAs CHCTEMA C
rpaduIecKuM
[10JTb30BATEIIHCKIM
mHTEpdEiicom,
oOecrieunBaromias padboTy
[pacTipocTpaHeHHbBIX
00pa30BaTENbHBIX U
00IIeCUCTEMHBIX
[PUIIOKCHUN: HAJTMYHE.

14.

Temexka -
X PAHMITHILC
HOYTOYKOB

TUIT KOpITyca: MeTal;
BO3MOYKHOCTh 0€3011aCHOTO
BALUIIIEHHOTO 3aMKOM
XpaHEHUs1 HOYTOYKOB:
HaI4une;

BO3MOKHOCTB 3apsAKU
HOYTOYKOB: HAJIWYHE,
[o/Iep>KKa HOYTOYKOB U3
KOMILIEKTA OCTaBKU;
Hamuaue poyrepa Wi-Fi
crangapta 802.11n wimn
coBpeMeHHee: | mT.
[oj/Iep>KKa HOyTOYKOB U3
KOMILIEKTA IIOCTaBKH;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJIepAKKa HOYTOYKOB
113 KOMILJIEKTA MOCTaBKH;
Hanpspkenne nutanus: 220
B\50 I';

[ToTpebisiemas MOIIHOCTH, BT
(Makcumym): 2500;
[ToTpebnsemsbrii TOk, A
(MakcumyMm): 12;

/[muHa mHypa
PICKTPOMUTAHUS: OT 2,5
METpa;

3ammnTa OT NepeHaNpsKEeHNs,
KOPOTKOI'O 3aMbIKaHUS:
Ha4uue;

Koneca i nepeiBUKEHUs C

TOPMO30OM: HAJIMIUC.

1 mrr.

1 mrr.




