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n o [JokymeHT npepoctasneH KoHcynbTaHTAOC
CDC;?I ;ZJEEE):AeHMM METOANYECKMX PEKOMEHAALIMN NO CO3AaHUIO U [laTa coxpaHermsi: 08.04.2021

HUcTouHuk myOamkannu
"O¢unuanpHbie TOKyMeHTHI B oOpa3oBanun’, N 10, anpens, 2021 (MeTonudeckue peKOMEH AN )

IIpumeuyanue K JOKyMEHTY

Ha3BaHue nokymeHTa
Pacnopsixkenne Munnpocsemenust Poccuu ot 12.01.2021 N P-6
"OO6 yTBEpXKACHMHM METOAMYECKMX pEKOMEHJAUMd 1O Cco3JaHui0 U (YHKIUOHHPOBAHHUIO B

0011e00pa3oBaTeIbHBIX OPraHU3aIUAX, PACTIONOKEHHBIX B CETbCKOM MECTHOCTH U MAallbIX TOpOJax, IEHTPOB
00pa30BaHMs €CTECTBEHHO-HAYYHOUN U TEXHOJIOTHUECKON HAMPaBICHHOCTEH"
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MWHUCTEPCTBO NPOCBELIEHUSA POCCUUCKON ®EOEPALIUA

PACINOPAXEHUE
ot 12 auBapa 2021 r. N P-6

OB YTBEPXXOEHMU METOAUYECKUX PEKOMEHOALMA
no CO30AHUIO N ®YHKUMOHUPOBAHUIO B OBLLEOBPA3OBATEJIbHbIX
OPITAHU3ALUAX, PACMONOXEHHbBLIX B CEJTIbCKOU MECTHOCTU U MAJbIX
roOPOOAX, ULEHTPOB OBPA3OBAHUA ECTECTBEHHO-HAYYHOU
N TEXHOJTIOT'MYECKOU HAMNPABJIEHHOCTEW

Bo ucnonnenue nyskra 4 IlpaBun mpenocTaBieHust U pacrpeseneHus cyocuauii u3 eaepaibHOro
Oroxera OromkeTaM cyorekToB Poccuiickoit @enepanun Ha coUHAHCUPOBAHUE PACXOJHBIX 00S3aTENBCTB
cyobekToB Poccuiickoii  @enepanuy, BO3HHMKAIOUIMX IPU peaJU3alUd PETUOHAIBHBIX IPOEKTOB,
o0ecTieunBarOIUX JOCTIKEHUE IeNel, IMoKazaTeleil U pe3yabTaToB (penepanbHbIX MPOEKTOB, BXOISIIMX B
cocTaB HalMoHajgbHOro mpoekra "OOpa3oBaHue", B paMKax TroCyJapCTBEHHOH mporpamMMbl Poccuiickoit
Oenepannu "Pa3Butne obpazoBanus", npuBeneHHbIX B [IpmimokeHun N 5 K rocymapCTBEHHOW Iporpamme
Poccuiickoit @enepanuu  "Pa3Butue o0pazoBaHus", YyTBEpXkKACHHOH MocTaHoBIeHHeM [IpaBuTenbcTBa
Poccuiickoit @enepanuu ot 26 nexadps 2017 r. N 1642:

1. YTBepautp mpuiaraeMbie MeToIuYecKne PeKOMEHJAUN MO CO3JaHHI0 M (YHKIMOHHPOBAHHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aLUsAX, PACTIOIOKEHHBIX B CEJILCKOM MECTHOCTH U MaJlbIX TOpojax, LIEHTPOB
o0pa3oBaHMsl €CTECTBEHHO-HAyYHOM W TEXHOJIOTMYECKOM HampaBIEHHOCTEW B paMKaX pPErHOHaJbHBIX
IPOEKTOB, 00ECIEeYMBAIOLINX JOCTHKEHHUE IeJel, Iokas3arened M pesyibTara (erepaibHOro [POeKTa
"CoBpeMeHHas 1IKoja" HallMOHaJIbHOTO NpoekTa "Obpa3zoBanue",;

2. KOHTpOJIB 34 UCITOJIHCHHUECM HACTOAMICTO PACIIOPAKCHHUA OCTABJIATO 3a co0oii.

T.B.BACUJIbEBA

[Ipunoxenune

Y TBepKICHBI
pacropsiKeHueM
MuHucTepcTBa NPOCBEIICHUS
Poccuiickoit ®enepanuun

ot 12 suBaps 2021 r. N P-6

METOANYECKWE PEKOMEHOALIUU
no CO30AHUIO N ®YHKUMOHUPOBAHUIO B OBLLLEOBEPA30OBATEJIbHbIX
OPTAHU3ALUAX, PACMONOXEHHbBIX B CEJIbCKOU MECTHOCTU U MAJIbIX
rOPOOAX, LEHTPOB OBPA30OBAHUA ECTECTBEHHO-HAYYHOU
N TEXHOJIOT'MYECKOU HAIMNPABJIEHHOCTEW

1. O6wme nonoxeHusa
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[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

Hacrosmue Mertonuueckue pekomMeHganuu (nanee - PekomeHnaiuu) HampaBlieHbl Ha oOecreueHue
€IMHBIX OPTaHU3AIMOHHBIX U METOJANYECKHUX YCIOBUH CO3aHHS U OOIIMX MOAXO0J0B K (PYHKIMOHUPOBAHHIO B
0011e00pa3oBaTeIbHbIX OPraHU3aLUsAX, PACTIOIOKEHHBIX B CEILCKOM MECTHOCTH U MaJlbIX TOpojax, LIEHTPOB
o0pa3oBaHMsl €CTECTBEHHO-HAYYHOW U TEXHOJOrMueckod HampaBieHHocTel "Touka pocrta", B 1ensax
oOecrieueHus peanusanuu QenepaibHoro mnpoekrta "CoBpeMeHHas IIKoja" HaIMOHAIBHOTO IPOEKTa
"O6pa3oBanue" (nmanee - (pemepanbHBI MPOEKT), B TOM YHCIE YCTAHOBJICHHs TpeOOBaHMUU K pe3yiabTaTam
UCMOJIb30BaHUs cyOcuauu U3 QenepanbHoOro Owpkera OropkeraM cyOobekToB Poccuiickoit denepanun Ha
copHAHCUPOBAHHUE PACXOMHBIX O0053aTeNbCTB CyOBEKTOB Poccuiickoit ®Depepariy, BO3HHUKAIONIUNX IPU
peanu3ani perHoHABHBIX MPOEKTOB, 00ECIEeUnBAIONIMX JOCTIDKEHHUE IIeNiel, TMoKa3aTeleld W pe3ylibTara
(dhenepanpHOrO TIpoekTa "B 0011€00pa3oBaTeNIbHBIX OPTraHU3ANMIX, PACIIONIOKEHHBIX B CETHCKONH MECTHOCTH U
MalbIX TOpOJax, CO3JlaHbl U (QYHKIMOHUPYIOT IIEHTPhl OOpa3oBaHHsl €CTECTBEHHO-HAYYHOU U
TEXHOJIOTMYECKOW HampaBlIeHHOCTEN" .

[IpuBeneHHble B HacTOSAMMX PekoMeHAamusx TpeOOBaHUS SBISIIOTCS MHUHUMAIbHBIMH. Opranbl
WCTIOJHUTENBHOW BiacTu cyOBbekToB Poccuiickoit dexepanmu (OpraHbl MECTHOTO CAMOYIPABICHHS) HpU
peanu3ani MEpONPHUATHI 10 CO3MAaHHI0O M (PYHKIIMOHUPOBAHHIO B O0MIE00pa30BaTENbHBIX OpraHH3AINsX,
PacIoJIOKEHHBIX B CEIBCKOM MECTHOCTH M MallbIX FOpOJax, IIEHTPOB 00pa30oBaHUs €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKOM HarpaBieHHOCTel "Touka pocta" (manee - Llentpsr "Touka pocta'") BrpaBe oOecrieunBaTh
TpeOOBaHUS, MPEBBIMIAOIINE YCTAHOBIEHHBIC HACTOALIMME PexoMeHanusmu.

Henssmu coznanust Llentpos "Touka pocra" siBisieTcs COBEPLUIEHCTBOBAHUE YCIOBHMM JUISl MOBBIIIEHUS
KadyecTBa 0Opa3oBaHMs B 00IIE00pa30BATEIBHBIX OPraHU3ALUAX, PACIIOIOKEHHBIX B CEIbCKOIl MECTHOCTH U
MajblX TOpOJaX, pAacCUIMPEHUss BO3MOXKHOCTEH OOyyarolmmxcs B OCBOGHHMM Y4Y€OHBIX IPEAMETOB
€CTECTBEHHO-HAYYHONM U TEXHOJIOTWUYECKOW HaIpaBICHHOCTEH, MPOrpaMM JOIMOJHUTEIBHOIO 00pa3oBaHUs
€CTECTBEHHO-HAyUYHOW M TEXHWYECKOH HalpaBJIEHHOCTEH, a Takxke IJs MPAaKTU4YEeCKOH O0TpabOTKH yueOHOTro
MaTepuana 1o yuyeonom npeameram "dusuka", "Xumus", "buonorus".

[entper "Touka pocra" oOecrednBarOT TOBBIIICHHE OXBaTa OOYYAIOIIUXCS O00IIe00pa30BaTEIbHBIX
OpraHu3allyi, pacro0KEHHBIX B CETbCKOM MECTHOCTH U MaJIbIX ropojax, IporpaMMamMu OCHOBHOTO OOIIETO
U JOMOJHUTEIBHOTO O00pa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HaIpaBICHHOCTEH ¢
HCIIOJIb30BAHUEM COBPEMEHHOT0 000PYI0BaHMS.

OpraHu3almOHHO-TEXHUYECKOE, METOJNYecKoe H WH(GOPMAIMOHHOE COMPOBOXKICHHE CO3/IaHUs B
cyonekTax Poccuiickoii @enepanuu LlentpoB "Touka pocta" ocymectBisier denepaabHOe TOCYIaPCTBEHHOE
aBTOHOMHOE  00pa3zoBaTeIbHOE YUPEKACHUE JOMOJHHUTEIBHOTO MNpOPecCHOHATBHOrO  00pa30BaHUS
"AkameMusi peaNH3alii TOCYIApPCTBCHHOW TMOJHUTUKH U MPO(PECCHOHAIBHOTO pa3BUTUS PaOOTHUKOB
oOpasoBanuss MunucTepcTBa mnpocBenieHus: Poccuiickoit denepanun" (nanee - denepanbHblil omepaTop).
Anpec caitra: https://www.apkpro.ru/.

2. NMopsaaok co3naHus

[enTpsr "Touka pocra" MOTYT CO3AaBaThCs KaK 3a CYET CPEJACTB cyOcuauil eepaibHOTO OrOKETa B
pamkax peamusanuu (enepanbHoro mpoekrta "CoBpeMeHHas mikoyia", TaK U B paMKax WHBIX IPOrpaMM U
MIPOCKTOB 3a CUET CPEeACTB OrO/KETOB CyOBekTOB Poccuiickoit deneparuu, cpeiCcTB MECTHBIX OIOJKETOB U
BHEOIOP)KETHBIX UICTOYHHUKOB.

Co3nanue LlentpoB "Touka pocta" ocymiecTBisiercs Ha 0a3e 0011e00pa3oBaTeIbHBIX OpPraHU3alMid,
PacIoyIOKEHHBIX B CEIbCKOM MECTHOCTH M MallbIX TOPOJAAx, IPU 3TOM B MEPBYIO ouepeas co3nanue LleHTpos
"Touka pocTa" pEeKOMEHIYEeTCs OCYILECTBIIATh B OPraHM3ALUAX, IMOKA3bIBAIOIINX HHU3KHE 00pa3oBaTelbHbIC
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pe3yJbTaThI.

B cnyuae cozmanus Llentpa "Touka pocta" 3a cuer cpenctB cyocunuu u3 QenepanbHOro OwJpkera B
pamkax ¢enepanbHoro npoekra "CoBpemenHas mkona" cyobpekt Poccuiickoit @enepaniu onpeaenser:

- OpraH UCTIOJHUTEIHLHOW BiacTH cyObekTa Poccuiickoit denepamnyu, OTBETCTBEHHBINA 32 pealN3aIlHIo
MEpPOIPHUATHI N0 CO3/1aHuI0 U obecrieueHnto QpyHkunoHupoBanus Llentpos "Touka pocta" Ha Teppuropun
cyonsekTa Poccuiickoit @enepanuu (PernoHabHbIN KOOPIUHATOD);

- KOMIUIEKC Mep (IOpPOKHYIO KapTy) Mo co3aaHuto U ¢yHkiuonupoanuio LlentpoB "Touka pocra"
cornacHo [Ipunoxenuto N 1 k HacTosiuM PexomeHganusm.

KoMiuriekcoMm mep npusHaeTcs I1aH MEpONPUATHIA HAa OUYEPEAHON IO/l U ABYXJICTHUH IIJIAHOBBINM IIEPUOL,
MpeIyCMaTPUBAIOIIMKA MEPONpPUATHS MO co3maHuio M ¢GyHKuuoHupoBanuio lLlentpoB "Touka pocra',
BKJIFOYAOIUI B TOM YHCIIE:

MEpOIPHUATHS, HAIIPpaBJICHHbIE Ha co3aHue U oTkpbiTHe LlenTpoB "Touka pocra";
MEpPOIPUITHSI, HAlIpaBlieHHbIE HA o0ecnieueHue ¢pyHkimonnposanus Llentpos "Touka pocra";
MEPOTPHSTHS 110 MOBHIIICHUIO MPo(decCroHaIbHOTO MacTepcTBa paboTHUKOB LleHTpoB "Touka pocra';

MCPONPUATHA 11O KOHTPOJIIO JOCTHUIKCHUA MUHUMAJIbHBIX oKa3aTeliel CO3JaHusd " q)yHKI_[I/IOHI/IpOBaHI/ISI
Hentpos "Touka pocra".

PernonanbHblii KOOPAMHATOP B COOTBETCTBHUU CO CPOKaMH, YCTaHOBIEHHbIMU B [Ipmnoxenmn N 1 k
PexoMeHpanysM, yTBEpKIAcT:

- TOJUKHOCTHOE JIUIIO B COCTAaBE PETMOHAIIBHOTO BEJOMCTBEHHOI'O IPOEKTHOTO O(hrca, OTBETCTBEHHOE 32
co3nanue u pyHnkunonuposanue Llentpos "Touka pocra";

- IepeyeHb I0Ka3aTeJIel M MHIUMKATOPOB, COOTBETCTBYIOIIMX INpuBEACHHbIM B [lpmioxennn N 2 k
HacTosAImuM PexoMeHmanusamM, UX 3HaAUCHHI,

- TiepeueHb 001Ie00pa3oBaTEIbHBIX OpPTraHU3aIlui, PACTIONOKEHHBIX B CEIThCKOW MECTHOCTH U MAJIbIX
ropojaax, Ha 0aze KOTOphIX IuaHupyercst co3ganue Llentpor "Touka pocta" (o dhopme, nmpencTaBieHHON B
[Tpunoxenun N 3);

- tunoBoe Ilomoxenne o ILleHTpe 00pa3oBaHUS €CTECTBEHHO-HAYYHOH M TEXHOJOTMYECKOU
HanpasyieHHocTel "Touka pocra" (Ilpunoxenue N 4).

Coznanue niearpa "Touka pocta" Ha 6aze 001Ie00pa30BaTEIIEHON OpraHU3AINH JOITYyCKAeTCs KaK ITyTeM
BBIJICJICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TOJpa3esieHus] 00meo0pa3oBaTebHON OpraHn3alluy, TaKk 1
0e3 BBIICIICHUS OTACIBLHOTO TOPA3ICIICHHS.

OOmeoOpa3oBaTenbHas OpraHM3alys M3AaeT JIOKaJbHBI HOPMATUBHBIM aKT O Ha3HAYeHUU
pykxoBogutens Llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOTO 32 ()yHKIIMOHMPOBAHHE U PA3BUTHE), a
Takke 0 co3maHuu 1eHTpa "Touka pocra" U yTBepKIeHUM MOJOXKEeHHUs O nearenbHocTu Llentpa "Touka

"
pocra".
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PervonansHblii KoopauHaTOp He mo3aHee IHA OTKpbITHA llentpa "Touka pocta" oOecneunBaer
pa3MmelieHue B chenuainbHo co3naHHoM pasnene  "Llentp "Touka pocta" odunmansHOro caiira
o0mieo0pa3oBaTenbHONM OpraHu3aud B WHPOPMAIMOHHO-TEICKOMMYHUKAMOHHOW cetu  "MHTepHer"
nHpopManmu o co3maHuu U ¢yHkuuoHupoBanuu llentpa "Touka pocra", B TOM ymcine mHPoOpManuu 00
oOpa3oBaTeNnbHBIX MporpamMmax, obopynoBanuu lLlentpa "Touka pocta", miaHUpyeMOM pexuUMe 3aHATUI
o0yyarolmuxcs, INIaHUPYEMbIX MEpONpUATHIX. B co3naHHOM pasnene opuuuanbHOro caiita 00pazoBaTeabHON
OpraHu3alMM TaKXkKe pa3Meliaercs MHPopMauus O HauuMoHalIbHOM Hpoekre "OOpa3oBaHue" (B TOM uucie
JIOTOTHIT), apec caifTa U opuInanbHas CUMBOJIMKa MuHKCTepCTBa npocBenienus Poccuiickoit deaepanmu.

PernonanpHplii kOoOpauHATOp OOecneunBaeT uHpopmupoBanue dDenepalbHOTO oOmepaTopa B ClIydyae
co3manusi Ha Tepputopun cyowbekta Poccuiickoit ®enepanuu llentpoB "Touka pocta" B paMkax HHBIX
MporpaMM U TIPOEKTOB, HE OTHOCALIMXCA K peanuzanuu (enepanpbHoro mnpoekra "CoBpemeHHas mikosna"
HalMoHaNbHOTO mpoekTa "Obpa3oBaHue", 3a CYET CPEICTB OIOHKETOB CyObeKkTOB Poccuiickoit denepanuu u
(unu) CcpencTB MECTHBIX OIO/DKETOB U (WMJIM) BHEOIOKETHBIX HCTOYHHKOB, a TaKXKE HaNpaBlieHHE Ha
cornacoBanue denepansHOMY orepaTopy KOHIEHINH CO3MaHus U (PyHKIIMOHUPOBaHUS TakuX L{eHTpoB.

3. Tpe6oBaHUsA K NOMeLLEHUAM, KOMNIIEKTOBaHMIO 060pyAoBaHuEM,
pacxoaHbIMM MaTepuanamm, cpeacTtsaMm o6yyeHUs U BOCNUTAHUS

Co3nanue LlentpoB "Touka pocta" mpeanosiaraeT KOMIUIEKC YCIOBUH 10 OCHAILIEHHIO 00pa30BaTeIbHbIX
opraHuzanuii o0OpyJOBaHUEM, PACXOJHBIMU MaTepUalaMH, CpPEACTBaMU OOyuYeHHs U BOCIHUTAHHS IS
JOCTIDKEHHSI 00pa30BaTeNbHBIX PE3YJIbTAaTOB IO MPEAMETHBIM 00acTsM "EcTecTBEHHO-HAayuUHBIE MTPEIMETHI",
"EctecTBenHble Hayku', "Marematuka u wuH(popmaruka"', "OOlIecTBO3HaHME M €CTeCTBO3HaHue",
"Texnomorusi",  oOpa3oBaTeNbHBIX  MporpaMM  0Omero  OOpa3oBaHUS  €CTECTBEHHO-HAYYHOHW |
TEXHOJIOTUYECKOM  HAmpaBJICHHOCTEH, MpU  pealu3alud KypCcOB  BHEYPOUHOW  JESATENbHOCTH U
JIOMOJTHUTEBHBIX 00IIEepa3BUBAIOIINX [TPOrPaMM €CTECTBEHHO-HAYYHOHN U TEXHUUECKOM HalpaBIeHHOCTEH.

[lepeuenp HampaBieHHOCTeH peannzyembix Ha ©0aze LlentpoB "Touka pocra" o00pa3zoBaTeIbHBIX
MpOrpaMM MOXET OBbITh PacIIMPEH B 3aBHCUMOCTH OT MMEIOLIUXCS Yy 001Ie00pa3oBaTeIbHBIX OpraHU3aui
YCIIOBHH, a TaKXKe MOTPeOHOCTEH yIaCTHUKOB 00pa30BaTEbHBIX OTHOIICHUA.

Coznanmne mnentrpa "Touka pocta" mnpeamonaraeT pa3BuUTHE 0Opa30BaTEIbHOM HMHPPACTPYKTYPHI
00111e00pa30BaTeIbHON OpraHu3aliy, B TOM YHCIIE OCHAIIEHUE 0011e00pa3oBaTeIbHON OpraHu3aluu:

- ob0opynoBaHueM, CpeACTBaMH OOy4YeHHs M BOCHHTAHUA JUId U3y4eHHs (B TOM 4HCIE
SKCMEPUMEHTAIBHOT0) MPEIMETOB, KYpCOB, TUCHUILINH (MOAYJIEH) €CTEeCTBEHHO-HAYYHON HAMPABIEHHOCTH U
TEXHOJIOTMYECKOH HaNpaBlIeHHOCTEH NpH pealiu3allid OCHOBHBIX 001e00pa3oBaTeNbHBIX MPOrpaMM U
JOTIOTHUTEIBHBIX 00IIe00pa30BaTEeIbHBIX MPOrPaMM, B TOM YHCIIE IJIsi PACIIUPEHUS] COAEPKaHUs yIeOHBIX
npeametoB "®duzuka", "Xumug", "buonorus";

- 060py,Z[OBaHI/IeM, CpeaAcCTBaMH O6y‘IeHI/IH W BOCIIMTAHHA I HU3YUYCHUA OCHOB pO6OTOTeXHI/IKI/I,
MCEXAaHUKH, MEXAaTPOHUKH, OCBOCHHA OCHOB IIPOrpaMMHPOBAHUS, pC€ajin3alluu IPOIrpaMM IAOIOJHHUTECIBHOI'O
06pa3013aH1/1;1 TEXHUYECKOH U CCTCCTBGHHO-HaquOﬁ HaHpaBHGHHOCTeﬁ nT.AO.

- KOMIIIOTCPHBIM U UHBIM O60pyZ[OBaHI/I€M.
HepequL, MHWHUMAaJIBHO HGO6XOI[I/IMI)IG q)YHKIII/IOHaJ'ILHI)IG U TEXHHUYCCKHUEC Tp€6OBaHI/Iﬂ 1 MUHUMAaJIBHOC

KOJIMYECTBO OOOPYIOBAHUS, PACXOJHBIX MAaTEpPUAJIOB, CPEJCTB OOYUYEHUS W BOCTHTAHUS ISl OCHAICHUS
entpor "Touka pocta" (naynee - ”HGPACTPYKTYPHBIH JIKCT), ONPEACISAIOTCS PernoHaaIbHBIM KOOPIUHATOPOM
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¢ yueroMm [IpumepHoro nepeunss 000pyJ10BaHHUs, PACXOAHBIX MaTepHajoOB, CPEACTB 0OyUYEeHHUS M BOCHHTAHUS
JUIs  co3daHusl W oOecrneyeHHs (PYHKIMOHUPOBAHHMS IIEHTPOB OOpa30BaHUS €CTECTBEHHO-HAyYHOU U
TEXHOJIOTHUECKOW  HampaBineHHocTH  "Touka pocra" B 00meoOpa3oBaTeNbHBIX  OpPraHU3ALUAX,
PacIoJIO)KEHHBIX B CEJIbCKOM MECTHOCTHM M Majbix ropoaax (IIpunoxenne N 6), mpUMepHOro THUIIOBOIO
UH(QPaCTPyKTYpPHOTO JUCTa, onpezenseMoro denepanbHbIM ONepaTOpoOM, U HACTOAUIMX PekoMenaanmii.

B pamxkax ocHamienust o01ieo0pa3oBaTesIbHbIX OpraHu3aluii npu GopMUPOBaHUM MH(PACTPYKTYpHOTO
mucta cyOwbekT Poccuiickoit ®enepanuu BrOpaBe BbIOpaTh CTAaHAAPTHBIA HIM MTPOQPUIBHBIN KOMILJIEKT
000pyI0BaHUs, MPEJCTABICHHBIM B MPUMEPHOM IepeyHe 00OpYJOBaHUS, PACXOIAHBIX MAaTEPUATIOB, CPEICTB
oOydeHuss u BocnuTanus i ocHamenus LleatpoB "Touka pocra" (Ilpunoxkenne N 6). s
MaJIOKOMITJIEKTHBIX 00I1e00pa3oBaTeNbHbIX Opranu3anmuii <1> o00beM eIuHHIl CpPeICcTB OOy4YeHHS U
BOCIUTaHUS POPMHUPYETCSI B MEHBIIIEM KOJINYECTBE.

<1> ManokoMIIJIEKTHOM 00111e00pa3oBaTelbHON OpraHu3alreil B paMKax peanu3alii MEpOpUITUN 110
CO3MaHHUI0 U (DYHKIMOHHPOBAHHUIO IICHTPOB €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKON HampaBIeHHOCTEH
npu3HaeTcsl o0meo0pasoBaTeNbHasl OpraHU3alys, YHUCICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXIOW U3
napauiesielt KOTOpoi cocTaBisieT He Oosiee | e TMHUITBI.

[TpodunbHBI KOMIUIEKT 000pY0BaHUS MOXKET OBITh BIOpaH Il 00IIe00pa30BaTeIbHBIX OpraHu3aIui,
UMEIOIINX Ha MOMEHT co3fgaHus ueHTpa "Touka pocta" Habop cpeacTtB OOyueHUS U BOCIUTAHUS,
MOKPHIBAIOMINN CBOMMHU (DYHKIIMOHAIBHBIMU BO3MOXHOCTSIMH 0a30Bble TOTPEOHOCTH TIPH U3YYCHUU
npeameToB "®duzuka", "Xumus" u "buonorus".

[MpodunpHEIA KOMIUIEKT 00OpymoBaHUS obecrieunBaeT 3PQPEKTUBHOE IOCTHIKCHHE O00pa30BaTEIBHBIX
pe3yabTAaTOB 00YUYAIOIIUMHUCS IO TPOTpaMMaM €CTECTBEHHO-HAYYHON W TEXHOJIOTHYECKON HalpaBIeHHOCTEH,
BO3MOXXHOCTh yIIyOJEHHOTO H3Y4YEHHsS OTIEIbHBIX MPEIMETOB, B TOM uyucie i (GopMupoBaHUs
U300peTaTeNnbCKOro, KpeaTUBHOTO, KPUTUYECKOTO MBIIUICHUS, Pa3BUTUS (DYHKIIMOHATFHOW TPaMOTHOCTU Y
00ydaronuxcsi, B TOM YUCJIEe CTECTBEHHO-HAYYHOW U MaTeMaTHUYECKOM.

[Tpu popmupoBanry HHGPACTPYKTYPHOTO JHCTA U3 MPODUIBHOTO KOMIUIEKTa B 00s3aTEILHOM MOPS/IKE
oOecnieunBaeTcs BbIOOp CPEACTB OOY4YEHHMsS] M BOCIHMTAHUS HE MEHEe 4YeM I0 TPeM Y4eOHBIM IpeaMeTam
("®uzuka", "Xumus", "buonorua") u koMneoTepHOro 00opynoBaHus. OcTaBUIMeCs O UTOraM OINpeaeIeHUs
00s13aTeIbHOTO  000PYIOBAaHUS CPEACTBA, NpEIXycMOTpeHHble s ocHamieHus llentpa "Touka pocrta",
pacrpenensoTcss Ha OpuoOpeTeHHe  JONOJHHUTEIbHOTO  000pyAOBaHMs, BXOASAIIET0 B  IEpevyeHb
000pYyIOBaHUS, PACXOJHBIX MAaTepHajoB, CPEICTB OOyYEHUS W BOCHHUTAHUS MPO(UIBHOTO KOMILIEKTa (
[Ipunoxxenne N 6 kK METOINYECKUM PEKOMEHIALIMSIM).

[Tpu BEIOOpE AOMOTHUTEIHHOTO O0OPYAOBAHUS TaKXKE CIEAYET YUYUTHIBATH CIICIM(PUKY U TOTPEOHOCTH
oTpaciei SJKoHOMHUKH cyObekTa Poccuiickoit deneparmm.

PervonansHblii KOOpAMHATOpP OO€cleYMBaeT coOrjacoBaHHe C(HOPMHUPOBAHHOTO B COOTBETCTBUHU C
TUNOBOM (opMoii HH(ppacTpyKTypHOro JucTa ¢ denepanbHbIM ONEPaTOPOM B COOTBETCTBUHU C PErIIaMEHTOM,
onpezaensieMblM PenepanbHbIM ONIEPATOPOM.

[Ipn HampaBieHMHM Ha COTJIACOBaHME WH(PACTPYKTYpHOTO JIMCTA, COJAEPIKAIIETO CTaHIAPTHHIE
KOMIUICKTBI, PernoHabHbIN KoopanHaTOp npenoctasisieT (mo ¢gopme DenepanbHOro oneparopa):
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- HNOATBEPKACHUEC OTCYTCTBUS B COOTBECTCTBYROIIHUX O6pa3OBaTeJ'II>HBIX opraHu3zanusiax, OCHAIIICHUC
KOTOPLBIX TUIAHUPYCTCH, OGOPYI[OBaHI/Iﬂ, pacxXodHbIX MAaTepuajaioB, CPCACTB O6y‘{CHI/ISI n BOCIIMTAHUA,
YKa3aHHBIX B ICPCYHEC CTAHAAPTHOI'O KOMILJIICKTA,

- TIOATBEpKIeHUE Hanuuus (b0 obecrieyeHue Haauuusi 70 MoMmeHTa ocHamieHus LlentpoB "Touka
pocta") ycinoBHIl i XpaHEHHs] W HCIOJIb30BAHMS XMMHMUYECKHUX PEaKTUBOB, B TOM YHCIIE HEOOXOIMMOIO
o0opya0BaHus, BKIIOYas IKad BBITSHKHONW MAHOPAMHBIM W IIKad A7 XpaHEHHS XUMHYECKUX PEaKTHBOB
OTHEYTOPHBIN, cornacHo [lepeyHro cpeacTB oOy4eHHS M BOCMUTAHHS, HEOOXOAMMBIX ISl peaau3aluu
00pa3oBaTeNbHBIX MPOTPaMM HaAyaJIbHOTO OOIEro, OCHOBHOTO OOIIEro M cpeaHero oolero odpa3oBaHus,
COOTBETCTBYIOIIUX  COBPEMEHHBIM  YCJOBUSAM  OOy4eHHs,  HEOOXOAMMOTO  IpH  OCHAIICHUHU
o011eo0pa3oBaTeabHbIX OpPraHu3aluil B LENAX pealn3allid MEpONpHUSITHH MO COAEWUCTBUIO CO3JAHMIO B
cyobektax Poccuiickoit ®egepanuu (UCXOAsT U3 TNPOTHO3UPYEMOM TMOTPEOHOCTH) HOBBIX MECT B
0011eo0pa3oBaTeIbHBIX OpraHU3alMsIX, YTBEPKACHHOMY Npuka3oM MuHmpoceeHus Poccun ot 3 ceHTs0ps
2019 r. N 465.

OOpa3oBarenbHble OpraHu3aly, Ha 0aze KOTOpHIX co3patoTcs U ¢GyHKunoHupyroT Llentpsr "Touka
pocta", JOHKHBI COOTBETCTBOBATh JIEHCTBYIOIIUM TPEOOBAHMSM K YCTPOWUCTBY, COEPKAHUIO U OpraHu3aluu
pexxuma paboThl 00pa30BaTEIbHBIX OPTaHU3AIMI U MHBIM HOPMAaTHBHBIM IPABOBBIM aKTaM, ONPEACIISIONINM
TpeOOBaHUS K OPraHU3alMK OOIIETo U TOMOJIHUTEIFHOTO 00pa30BaHus AETEH.

[Tomemenust (pyHKIMOHATBHBIE 30HBI, B TOM YHCJC Y4eOHbIe KaOMHETHl (U3MKH, XUMHH, OUOJIOTHH)
entpa "Touka pocta" peKOMEHIyeTCs pacroiarath B peeiiaXx 0JHOrO 3JaHuUs.

IIpoexktupoBanue, 30HupoBanue nomemeHui Lientpos "Touka pocra" u onpeneneHue AU3aliH-pelICHUI
OCYILIECTBJISIETCS C YYETOM PYKOBOJCTBA IO IPOEKTHpPOBaHHIO LEHTpoB "Touka pocra", yTBEp:KIaeMoro
(denepaabHBIM OIEPaTOPOM.

IIpn mnpoextupoBanuu, 30HUpoBaHMM nomemeHuil LlenTtpoB "Touka pocra" cinegyer y4yuThHIBaThH
0COOEHHOCTH 000pYAOBaHMs, PACXOAHBIX MAaTEpUANIOB, CPEICTB OOyYEHHUS M BOCIMTAHUS, KOTOPBIM Oyjaer
o0ecreunBaTbcsi 00pa3oBaTeNbHask OpraHu3aLus.

ITpoekt 30HMpoBanus noMenieHui LlenTpos "Touka pocta" npencrasnsercs PenepallbHOMY ONEPATOPY
OJTHOBPEMEHHO C TPeACTaBICHNEM HHYPACTPYKTYPHBIX JIUCTOB.

4. OpraHusauusa obpasoBaTenbHON AeATENIbHOCTU

OOpasoBarenbHasi  AeqTeNbHOCTb Ha 0a3e 1meHTpoB "Touka pocta" oOCyIIECTBIAETCS IO
o0pa3oBaTeNbHBIM POrpaMMaM OOIIETO U JONOTHUTEIBHOTO 00pa30BaHusl.

TpeboBanusi k (hopMary OpraHU3aIMU OOpPA30BATEIBHON NEATEIBHOCTH PETYIHUPYIOTCS HACTOSIIUMU
PexomenpanusMu u “HBIMU HHGOPMAIIMOHHBIMU U METOAMYECKUMU MaTepraiamu deepanbHOro onepaTopa.

HampaBnenuss peanusyemMbIx ¢ HCIonb30BaHHEeM pecypcoB lLlenTpoB "Touka pocra" mnporpamm
ONPEACISAIOTCA B COOTBETCTBUU C METOINYECKUMHU MATEPUAIAMU M PEKOMEHIALNSAMH, YCTaHABIMBACMBIMU U
akTyanusupyeMmbiMu denepanbHpIM OIIEPaTOPOM.

Ha o©0asze mnenrpoB "Touka pocta" obecrieunBaeTcsi peaiuzanusi 00pa3oBaTEIbHBIX MPOrpamMm
€CTeCTBEHHO-HAyYHOW W TEXHOJOTMYECKOW HampaBICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMHU 3aKOHOJATENLCTBA B cdepe oOpa3oBaHMs U C Y4YETOM pekomeHaaruii deaeparbHOTro
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omepatopa. B oOs3arenpbHOM mopsiake Ha 0Oasze 1meHTpoB "Touka pocra" obecreunBaeTcs OCBOEHUE
oOydaromumucs yaeOHbIx npeameroB "dusuka", "Xumus", "buonorus" ¢ ucnoas3oBaHuEM MPHOOPETAEMOTO
000pyI0BaHUsI, PACXOJHBIX MATEPUAIIOB, CPEICTB OOYUCHUS M BOCITUTAHHSL.

He menee 1/3 oObema BHEYPOYHOH AEATENBHOCTH OOYYAIONIMXCS JOJDKHO OBITH OPUEHTHPOBAHO Ha
MojJiep>)KaHuEe €CTECTBEHHO-HAYYHOW M TEXHOJIOTMUECKOH HaIpaBJIEHHOCTEH 00pa30BaTEIbHBIX MPOrPaMM,
pu 3ToM 00BEM HPOTrpaMM E€CTECTBEHHO-HAyYHOW HAlpaBJIEHHOCTH HE MOXKET cOoCcTaBisATh MeHee 20% or
ofOmiero oobeMa BHEYpouHOW aedrenbHOCTH. OOpa3oBaTeNnbHbIE NMPOrpaMMbl MO JAPYTMM HalpaBIEHHOCTSIM
IPU HAJIWYMHM BO3MOXKHOCTH PEKOMEHJIyeTCsl IUIAHUPOBaTh C HCIHOJb30BaHHEM pecypcoB Llentpor "Touka
pocta".

Pa3pabotka pabounx nporpamm no npeaMeram "dusuka", "Xumus", "buonorud", yueOHbIM mpeaMeTam
€CTECTBEHHO-HAYYHONM M TEXHOJOTMYECKOW HaIpaBJIEHHOCTEW M3 4YacTh ydeOHOro IuiaHa, (GopMupyemoit
YYaCTHHKaMU 0Opa30BaTeNbHBIX OTHOIIEHUH, MPOrpaMM BHEYPOUYHON JAEATEIBHOCTH M JIONOJHHUTEIHLHOIO
00pa30BaHMs OCYILIECTBISETCA 00IIe00pa30BaTeIbHBIMM OPraHU3alUsAIMHU, B KOTOPBIX CO3JAIOTCS LIEHTPHI
"Touka pocra", CaMOCTOSITEIBHO C Y4€TOM METOAMYECKHX MaTepualoB M pekoMeHaanuii denepaibHOro
oneparopa. Peanusanus oOpa3oBaTeNbHBIX IPOrpaMM JONOJHUTEIBHOIO 00pa30BaHMUs B MalOKOMIUIEKTHBIX
0011e00pa30BaTeIbHBIX OPraHU3alUAX OCYILECTBISETCS NMPU HAIWYMM Yy OPraHu3allid COOTBETCTBYIOIIHX
ycloBui. {151 MallOKOMIUIEKTHBIX 00111e00pa30BaTeNbHBIX OpraHU3alli TOMyCKaeTcs OTCYTCTBUE JIMIEH3UN
Ha JIONOJIHUTEIbHOE 00pa30BaHKE U pealu3yeMbIX IPOrPaMM JONOIHUTEIBHOT0 00pa3oBaHusl.

PexomeHanmy Mo MCMOJIb30BAaHUIO CTAHAAPTHOrO KoMIulekTa obopyaoBanus Llentpa "Touka pocra"
IIpU pealu3aluu IPOrpaMM €CTECTBEHHO-HAYyYHOM M TEXHOJIOTMYECKOW HAIIPaBICHHOCTEH OIPEIEIICHBI B
[Ipunoxxennu N 5 k HacTosIMM PexoMeHpanusaMm.

ConpoBokJieHME U  METOJMYECKOEe OO0EeCleueHUue HCIHOJb30BaHUS MPOPUIBHOTO  KOMIUIEKTa
obopynoBanus B 00pa3oBaTeNbHON JesTenbHOCTH IeHTpoB "Touka pocrta" ocymiecTBisier dDenepaibHBIN
orepaTop.

Meroauueckue MaTepHanbl, pa3padOTKH H HMHBIE MaTepHalbl IO BOMPOCAM HCHOJIb30BAHHMS
NpoMIBHOTO KOMIUIEKTa 000pyNOBaHMS pa3palaThIBAIOTCS, AaKTyaJlU3UPYIOTCS M PacHpOCTPaHAIOTCS
@denepanbHBIM ONEPATOPOM, B TOM YHCJIE C NMPUMEHEHHEM COBPEMEHHBIX MeIua HMHCTPYMEHTOB (BHIECO,
BeOMHAp, MyOJIMKAIIUH).

®denepalibHBIM OINEPATOPOM Ha PETYJSIPHON OCHOBE oOecredyuBaeTcsl MPOBEACHHE METOAMYECKUX U
oOydaronux MeponpUaTHN MO BOMpOCAM OpraHu3anuu obpazoBaTenbHOro mpouecca B Llentpax "Touxka
pocta" ¢ MpUMEHEHHEeM MNPOPUIBHOTO KOMILIEKTa OOOPYIOBaHMS, OKa3aHHE METOIWYECKOW MOMOIIM MpHU
pa3paboTke y4yeOHBIX MaTepUaloB, 3aJaHUl Ui COBEPILIEHCTBOBAHHUS IPAKTHMYECKOW MOJATOTOBKU
o0yyaromuxcs 1o y4eOHbIM IpeaMeTam, KypcaM BHEYPOUHOH JIEATEIIbHOCTH, TOTIOIHUTENIFHOTO 00pa30BaHus
JeTeH.

[legarornyeckue paOOTHHMKH, OCYIIECTBISIOLIME AesTenbHOCTh Ha Oaze LlentpoB "Touka pocra" ¢
IpPUMEHEHHEM MpO(UIBHOIO KOMIUIEKTa OOOpYJOBaHUsS, MpOXoAiAT oOO0ydyeHHe 10 IporpaMmam
JIOMIOJTHUTEIBHOTO MPO(ecCHOHANbHOT0 00pa3oBaHusl (Kypcehl MOBBIIEHNs KBanupukanuu) u3z denepaabHOro
peectpa nporpamm JII1O. IloBblmeHne KBadupHUKalMKU TEJArorn4eckux pabOTHUKOB OCYIIECTBISIETCS HE
peke OJHOro pasa B TPU roja.

5. OpraHusauMoHHO-MeTOANYECKOE CONPOBOXAEHMNE U UCNOSb3OBaHMe
MHOM CO34aHHOW B paMKaXx peanusauum HauuoHasribHOro npoekTa
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"O6pa3oBaHue" MHpPaCcTPYKTypbI

B nensix kommiekcHOro conpoBoxaeHus aestenbHocTu LlentpoB "Touka" denepalibHbIM OnepaTopom
o0OecrieunBaeTcs OCYILIECTBICHUE IMyONUKalUWid W OOHOBJIEHHS METOAMYECKMX MaTepHUajoB, BKIHOYAIOIINUX
y4eOHO-MeToInYecKrue MaTepuaibl (MHCTPYKLIHH, METOJWYECKUE MOcoOusi, MHGOPMAIMOHHBIE MaTepUalbl,
NEPEeYHN PEKOMEHIyeMbIX JIMTEPaTYypPHBIX MCTOYHUKOB, BHUJEOMATEpHANbl U [p.), @ TaKKe MaTepHallbl IO
uTOraM TMpoBeaeHuss Meponpustuii @DenepanbHOro omneparopa (BeOMHApBl, CEMHHApBl, KOH(EpPEHIIUH,
COBEILIAHUS U JIp.).

s nenarornyeckux padotHukoB LlentpoB "Touka pocta" denepanbHbIM OIEpaTOpoM 00eCIIeUnBaCTCS
MPOBEICHNE TEMATUYECKUX BEOMHApPOB M 00pa30BaTEIbHBIX MEPOIPHATHH, HAPABICHHBIX HAa Pa3bsSCHEHHE
BOIIPOCOB peanu3anuu oOpazoBarenbHBIX mporpamMMm Ha 0Oaze llentpoB "Touka pocra" ¢ mpuMeHEHHEM
IpOQHIBHOIO KOMILIEKTa 000py10BaHHUS.

Jns  PernoHanbHBIX KOOPAMHATOPOB M pyKoBoAsmux paboTHukoB IlentpoB "Touka pocta"
@DenepalibHBIl  omepaTop oOecleynBaeT TNPOBEACHHE TEMATUYECKUX BEOWHAPOB, HAMpPaBICHHBIX Ha
JOTIOJTHUTEIBHOE Pa3bsICHEHUE BOMPOCOB, OTHOCSIIUXCS K MUCIOJHEHUIO KOMIUIEKCOB Mep (JIOPOKHBIX KapT)
1o co3nanuio u ¢yHkuuoHupoBanuto LlentpoB "Touka pocta", TOCTHKEHUIO YCTAHOBIICHHBIX TMOKa3aTesen
(OYHKIIMOHUPOBAHUS, HWCIOJIb30BAHUIO WHOW CO3aHHOW B paMKax peaju3aldd HallMOHAIBHOTO IPOEKTa
"O6pa3oBanue" HHOPACTPYKTYPHI.

B nensx 3¢ dexTuBHON OpraHn3alMOHHO-METOANYECKON MOAJEPKKU CO3/1aHUS U (PYHKIMOHUPOBAHUS
Hentpos "Touka pocra" Ha TeppuTopuu cyObekToB Poccuiickoii @enepanuu PernoHanbHbIM KOOPAMHATOPOM
oOecrieynBaeTcsi BOBJICUCHHE JETCKUX TexHomapkoB "KBantopuym'", meHTpoB ImmdpoBoro oOpa3oBaHUsS
nereir "IT-ky0", KITIOYEBBIX LEHTPOB JOMOJIHHUTENBHOTO OOpazoBaHus "Jlom Hay4yHOH Koimtaboparmu" B
nesteabHOCTh LlenTpoB "Touka pocta" B crenyronmx Gopmarax:

1. TlpoBeneHue COBMECTHBIX MEPONPUATHH Ui OOyYarolUXCs M IEJaroruyeckux pabOTHUKOB
o011eo0pa3oBaTeNIbHBIX OpraHu3aluii, Ha 6a3e koTopblx co3natorcs Llentpsr "Touka pocrta" (oOyuwaromue
CEMUHApPBI U MACTEP-KJIACCHI 110 BOIIPOCAM HCIIOIb30BAHUS 000pPY10BaHUs, CPEJCTB O0OYyUEHUS! U BOCIIUTAHMUS;
METOJMYECKHUE MEpOINPHUATHS IO BOMPOCAM pa3padOTKH, COBEPIICHCTBOBAHUS W BHEAPEHHS MPOTrpaMM
JIOTIOJTHUTEIBHOIO 00pa30BaHUsl E€CTECTBEHHO-HAYYHOW W TEXHWYECKOM HAaNpaBiIeHHOCTH, OpraHu3aluu
BHEYPOUYHOM JI€ATENbHOCTH OOyYaromMXCs; WHJIMBUIYaJbHbIE KOHCYJIbTAllMM JJI1 T€1arorH4ecKux
pabOTHHUKOB, B TOM YHCJIE€ B pEXHUME OHJIAlH; 3aHATUSA NPOEKTHOM JEATeNbHOCTHIO; KOHKYpPCHBIE W
COpPEBHOBATENIbHbIE MEPOIIPUATHUS TS IeTeH U JIp.).

2. Opranu3anus M y4yacThe B PETHMOHAJIBHBIX M MEXPETHOHAIbHBIX KOH(EepeHIMAX, (pecTUBasX,
(dopymax 1o oOMEHY ONBITOM pabOThl HA BEICOKOOCHAIICHHBIX YUEHUKO-MECTAX, B TOM YHCIIE 110 Pealn3aluu
npeameTHeIx oOmacteit "EctecTBeHHO-HayuHbie mnpenmeTsl, "EcrecTBeHHbie Hayku', "Marematuka u
nHpopmartuka", "Ob6mecTBo3HaHNE U ecTecTBo3HaHUE", "TexHomorus", a Takke MPOrpaMM JIOMTOJTHUTEIIBHOTO
00pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHUYECKOM HAalpaBIeHHOCTEH.

3. YuacTue peruoHanbHbIX KOOPAUHATOPOB, npeacraButeneil Llentpos "Touka pocTa" ¥ MHBIX LIEHTPOB,
(YHKIMOHMPYIOIMX Ha TeppuTOpuu cyObekTra Poccuiickoit @eneparun, B Meponpusatuiax denepaibHOTO
oreparopa.

I'padux wmeponpusTHi, KBOTBHI y4YacTHs, COJCpKAHWE W TEXHOJOTHH TIPOBEIACHUS MEPONPHUSTHIHA
nosonATcs denepanbHbIM ONIEPATOPOM JIOIIOIHUTEINBHO.

4. OpraHuzanuss M ydacThe B IMPOBEICHUU HMH(POPMAIMOHHBIX KAMIIAHUW [0 MOMYJSpU3aLUuU
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PacnopsixeHne MuHnpocseleHns Poccum ot 12.01.2021 N P-6
"O6 yTBEPXKAEHNN METOAMYECKUX PEKOMEHAALMI MO CO3L4aHUI0 U
(YHKLUMOHM...

[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

HallMOHaJbHOTO IpoekTa "OOpa3oBaHue" Ha TeppuTropun cyobekToB Poccuiickoit denepanun, B TOM yucie
COOBITHSIX, MPOBOAMMBIX JJISi KOHCYJBTAIIMOHHOTO COIPOBOXACHUS poauTeNeil (3aKOHHBIX MPEICTaBUTENEH)
00yYaromuxcs O BO3MOXKHOCTSX JJISI Pa3BUTHS CIIOCOOHOCTEH W TAlaHTOB HMX JeTed, MpodecCHOHATbHON
OpHUEHTAIIMH U YCITIEITHOTO OCBOEHUSI OCHOBHBIX 00pa30BaTENIbHBIX TPOrpaMM OOIIET0 0Opa30BaHMUS.

5. Pa3paboTtka, yTBepXKJICHHE M peai3anus CETEeBBIX 00pa30BaTEIbHBIX MPOTPaMM C HCIOIb30BAHHEM
BBICOKOOCHAIIICHHBIX ~ YYCHHKO-MECT, CO3JaHHBIX B cyObekte Poccuiickoit @enepannm B pamkax
HallMOHaJbHOTO mpoekra "OOpa3oBaHue", B TOM 4YHCIE COBMECTHO C JETCKHUMH TEXHONapKaMu
"KBantopuym".

6. BoBneueHnne oOydaromuxcsi 00meo0pa3oBaTeIbHBIX OpraHu3annii, Ha 0a3e KOTOPBIX CO3JAIOTCS U
¢yskumnonupytor Llentpsr "Touka pocta", B paznuuHbie (OPMBI COMPOBOXKICHHUS W HACTABHHYECTBA C
WCIIOJIb30BAaHUEM KaJIPOBBIX PECYPCOB, OOECHEUMBAIOIMNUX pPabOTy BBICOKOOCHAIIECHHBIX YYEHUKO-MECT,
CO37aHHBIX B cyOBekTe Poccuiickoit deneparuu B paMkax HallMOHAJILHOTO mpoekTa "OOpa3zoBanue" ¢ yueToM
METOONIOTUU (I[ENIeBOM MOJENM) HACTaBHHUYECTBA OOYYAIOIIMXCS Ui OpTraHU3alUid, OCYIIECTBIISIOIINX
00pa30BaTeNbHYIO JEATEIBHOCTh MO 00I1e00pa30BaTeIbHBIM, JTOMOJHUTEIBHBIM 0011e00pa30oBaTeIbHbIM U
porpaMMaM CpeiHero mpoecCHOHAIBLHOrO 00pa3oBaHus, B TOM YHCJIE C NPUMEHEHHUEM JYYIIUX MPAKTHK
00OMeHa OIBITOM MEXy 00yUYarOIUMHUCS.

Hentpor "Touka pocta" MCHONB3YIOT MHPPACTPYKTYpY U KaJpPOBBIE PECypChl AETCKUX TEXHOMAPKOB
"KBanTopuyM", co3gaBaeMbIXx Ha 0a3e 0011€00pa30BaTeIbHBIX OpPraHU3AIMM, JJIsI Pa3BUTHS IMPOCKTHOMN
nesitenbHOCTH oOy4varomuxcs. [legarornueckue padornuku LlenTpoB "Touka pocta" obecreynBarOT yyactue
o0ydJaromuxcst B MEPONPUITUAX AETCKUX TexHomapkoB "KBaHTopuyM" C yJIaneHHBIM HUCHOIb30BAHUEM
000pyIOBaHUs, CPENCTB OOYYEHHsT M BOCHHUTAHUS, a TAKXKe MPUHUMAIOT Y4acTHE B OPTaHU3YEMBIX HUMHU
ceMHUHapax Mo JAEMOHCTpauuu 3()(PEeKTUBHOTO OMNbITa peaau3aluu 00pa30BaTENbHBIX €CTECTBEHHO-HAYYHOMH,
TEXHOJIOTMYECKOM M MHBIX HANpaBJIEHHOCTEH CpeAu UWHBIX 0011eo0pa3oBaTeNibHbIX OpTraHU3alui,
PacIOJIOKEHHBIX Ha TEPpUTOPHH cyObekTa Poccutickoit deneparum.

PernonanpHBIM KOOpIMHATOPOM Ha TeppuTOpuu cyObekTa Poccuiickoit denepanuu obecrneuyuBaeTcs
pabora mo mojepkke 00IIe00pa30BaTENbHBIX OpraHM3allNi, MOKa3bIBAIOIINX HHU3KHME 0O0pa30BaTENIbHBIC
pe3yNbTaThl, C UCIOJIb30BaHWEM HH(]PACTPYKTyphl U KajapoBoro obecmnedenus llentpo "Touka pocra" B
pa3nmuuHbIX (popmarax (COBMECTHas peanu3aiisi 00pa30BaTENbHBIX MPOTPaMM, IMPOBEICHHE OO0YYarOIINX
MEpPOIPHUATHI, CEMUHAPOB, KOHCYJIbTALIUN U TIP.).

[Ipu npoBeneHUM pa3IMYHBIX MEPONPHUITHH, CBS3aHHBIX C pealu3alieidl HAIMOHAJIBHOTO IPOCKTa
"O6pa3oBaHue", UCTIONB30BAHHEM COOTBETCTBYIOIIEH HHPPACTPYKTYPHI, KAIPOBBIX U (PMHAHCOBBIX PECYPCOB,
JOJKHO OBITH 00ecredeHo uX WH(GOPMAIMOHHOE COMPOBOXKICHHE, B TOM YHCJIE B CPEACTBAX MAacCCOBOM
nHpOpMaINH, COLMATBHBIX CETAX, Ha caliTax 00pa30BaTeNbHBIX OpPraHU3alUi C UCIIOIb30BaHHEM (PUPMEHHON
CHMBOJIMKH HAalIMOHATBHOTO IpoekTa "O0pa3zoBanue.

Nndpopmanusa o6 ygactuu llentpoB "Touka pocta" B Meponpustusx Hampasisercs deneparbHoOMy
OIlepaToOpy B paMKax €KEKBAPTAIILHOIO MOHUTOPHUHTA.

6. TpeboBaHusa kK pnHaHcoBoMy obecneyvyeHuto LieHTpoB
"Touyka pocta"

®dunancoBoe obecreyenne ¢(yHkuuonupoanus lLlentpoB "Touka pocra" BKiIIOYWAaeT 3aTpaThl B
coorBercTBUM ¢ OOmMMu TpeOOBAHMAMHU K ONPEACICHUIO HOPMAaTUBHBIX 3aTpaT Ha OKa3aHue
rOCYJapCTBEHHbIX (MYyHHLMIIANBHBIX) YCIyr B cdepe IOMIKOIBHOIO, HAyajJbHOIo OOIIEro, OCHOBHOI'O
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PacnopsixeHne MuHnpocseleHns Poccum ot 12.01.2021 N P-6
"O6 yTBEPXKAEHNN METOAMYECKUX PEKOMEHAALMI MO CO3L4aHUI0 U
(YHKLUMOHM...

[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

o0111ero, cpegHero oOIIero, CpeaHero MnpopeccHoHalIbHOIO0 00pa3oBaHMs, JOMOJHUTEIBHOIO 00pa30BaHUS
JeTeil M B3pOCIBIX, JOMOJIHUTEIBHOTO MNPOGECCHOHATBHOIO 00pa3oBaHMA IS JIUL, HMEIOIUX WIN
MOJyYaroIUX CpeaHee NpodeccuoHaIbHOe 00pa3oBaHHE, MPO(ECCHOHATBFHOIO O0yYeHUs, MPUMEHIEMbIMU
npu pacuere oOvema cyOcuaunm Ha (UHAHCOBOE OOECleYeHHEe BBITIOIHEHHUS TOCYIapCTBEHHOTO
(MyHUIIMIIAIBHOT0) 3aJjaHUsl HAa OKa3aHUE TOCY/IapCTBEHHBIX (MYyHHUIMMAIbHBIX) YCIyT (BBIMOJIHEHHE padoT)
rOCYJapCTBEHHBIM (MyHHMLIMIAIBHBIM) YUPEXKIEHUEM, YTBEPXKICHHBIMU NpHKazoM Munnpocsenienus Poccun
ot 20 Hos1tOpst 2018 r. N 235 u BKITIOYAIOMIMMH B TOM YHUCIIE:

- OIUIATY TpyJa Melarorndeckux pabOTHUKOB 0011e00pa30oBaTeIbHON OpraHu3aluy, 00ecTIeYMBaIOIIUX
¢ynkunonuposanue Llentpos "Touka pocra';

- MPUOOpETeHHEe IOCTATOYHOTO0 O0bEeMa OCHOBHBIX CPEICTB M MaTE€pPHAJbHBIX 3allacoB, B TOM YHCIE
pacXoJHBIX MaTepuanoB, Uil oOecredeHHs] peanu3aluu o0pa3oBaTeNbHBIX MporpaMM B 00BeEMe,
HE0OXO0AMMOM JUTSI HETIPEPBIBHOM pean3anui 00pa3oBaTeIbHOrO IpoLecca;

- obecmeueHue TeKYH_[Cﬁ ACATCIIBHOCTH 06H1606p330BaTeJ'IBHOI71 opraHu3anuu 110 o0ecreyeHnro
06pa3013aTenLH0ro mnmpomnecca.

[Tpu dopmupoBanuu Oropkera cyobekTa Poccuiickoit @enepanun (MECTHOTO OIO/IKETa) Ha OYEPEIHOM
roJ W IUIAHOBBI NEepuoa HEOOXOAMMO IpeaycMaTpuBaTh OIOJKETHbIE aCCUTHOBaHUS B 00beMe,
HeoOxoauMoM Ui (ruHaHCOBOro odOecneueHus ¢pyHkuonuposanus LlentpoB "Touka pocra", B TOM uncie ¢
YU€TOM COOTBETCTBYIOLIEH MHIEKCALIUH.

7. 3aknounTesnbHbIe NOJIOXEeHUA

[Tpu peanuzanmu MeponpusATHH B mensx cozmaHus U (pyHkmmonupoBanus LlentpoB "Touka pocra"
cyobekt Poccuiickoit  ®eneparuu  obecrieunBaeT  COONMIOJEHWE  TPEOOBaHWI  AHTUMOHOIIOJIBLHOTO
3aKOHOJATEIbCTBA U 3aKOHOJIATENILCTBA O KOHTPAKTHOM cucTeMe B cdepe 3aKyIllOK TOBapOB, padboT, yCIIyT 1Jis
o0ecreyeHns: roCcy1apCTBEHHBIX M MYHHUIMIIAIBHBIX HYXKA, B TOM YHCJIE B YaCTH OOECIEeYEeHUs MOBBIIIECHUSI
3¢ (GEKTUBHOCTH, HCKIIOYEHHUS OrpaHUYEHHs Kpyra TOCTaBIIMKOB W IIOCTaBISEMOro 000pyIOBaHMA,
MOBBIIICHUS] PE3YJIbTaTUBHOCTH OCYIIECTBJICHUSI 3aKyINOK, OOECHeueHHs! MPO3PAaYHOCTH, HPEAOTBPALICHUS
KOPPYIIIUH U APYTHX 3I0YIOTPEOICHHNA.

[Ipu ocymecTtBieHnn cyonrektamu Poccuiickoit Deaepanuu 3aKymoK TOBapoB, pabOT, YCIYT C IEIbIO
npuoOpeTeHus: 000pyJ0BaHUS, PACXOJHBIX MaTEPHUATIOB, CPEICTB OOYUEHHS U BOCIIUTAHUS B LENIAX CO3JaHUS
HentpoB "Touka pocta" 3a cuet cyOcuauu u3 ¢eaepaibHoro OrwokeTa OrmKeTaM cyOrekToB Poccuiickoit
®eneparnyn Ha COPUHAHCUPOBAHKUE PACXOIHBIX 0053aTeNBCTB CyObekTOB Poccuiickoit denepanuu:

- of0ecrniednBaeTcs IIEHTpAM3alUs 3aKylNOK B TMOPSAKE, ONPEACICHHOM IIYHKTOM 7 cTatbu 26
®denepabHOTO 3aK0HA "O KOHTPAKTHOHN cHUCTeMe B cdepe 3aKyIoK, TOBApOB, paboT, yCIyT JIsl 00ecIeueHUs
TOCYJApCTBEHHBIX U MYHUIIUITAJIbHBIX HY)K)I”;

- IPUMEHSIETCS HALMOHAIbHBIM pEeXHUM B COOTBETCTBUU ¢ TpeOoBaHMAMHU craThil 14 denepanbHOro
3akoHa ot 5 anpenst 2013 r. N 44-®@3 "O koHTpaKTHOM cucTemMe B cepe 3aKyloK TOBApOB, padoT, yCIyr 1is
o0ecreyeHns: TOCYJapCTBEHHBIX M MyHULIMTAIBHBIX HYX['".

Kpome Toro, mpu OCyIIECTBICHHMH 3aKynoK cyOwekramu Poccuiickoit ®Denepaiinu JOKHBI OBITh
YUTEHBI:

- monoxkeHust nocranoBaeHus I[lpaButenscTtBa Poccuiickoir ®epepamuu ot 03.12.2020 N 2013 "O
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PacnopsixeHne MuHnpocseleHns Poccum ot 12.01.2021 N P-6
"O6 yTBEPXKAEHNN METOAMYECKUX PEKOMEHAALMI MO CO3L4aHUI0 U
(YHKLUMOHM...

[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

MUHUMAaJIBLHOU J0Je 3aKYIIOK TOBapOB pOCCHfICKOl"O HpOI/ICXO)K)IeHI/ISI";

- nonoxeHuss nocraHosieHus [IpasutensctBa Poccuiickoit ®enepaunn ot 03.12.2020 N 2014 "O
MUHHMAaJILHON 0053aTeNIbHON JI0JIe 3aKyTOK POCCHICKUX TOBAPOB U €€ JOCTIKEHHH 3aKa3zyukoMm" (BMecTe ¢ "
HosioxkeHreM o TpeOOBaHUAX K COJEpKaHUIO U PopMe oTdeTa 00 00BeMe 3aKYIOK POCCHHCKHUX TOBApOB, B
TOM 4YHCJIE TOBApOB, MOCTaBISEMBIX IMPH BBIMNOJIHEHUM 3aKylaeMbIX paldOT, OKa3aHUM 3aKyNaeMbIX YCIYT,
OCYILECTBJICHHBIX B ILEIAX JOCTM)KEHUS 3aKa3YMKOM MMHUMAJIbHOW 00s3aTeNbHOM 10U 3aKyIOK, O
TpeOOBaHUSAX K COAEPKAHUIO OOOCHOBaHMS HEBO3MOXKHOCTH JIOCTHMIKEHUS 3aKa3uMKOM MHHUMAaJbHOU
00s13aTeNIbHON J0JIM 3aKyIOK POCCHMCKHX TOBapoOB (B TOM YHCJIE TOBAPOB, MOCTABISEMBIX NPH BBIIOJIHEHUU
3aKynaeMbIX padoT, OKa3aHUM 3aKyNaeMbIX YCIYyT) OTAEIbHBIX BUIOB, IPU OCYIIECTBICHUH 3aKYIOK KOTOPBIX
YCTAaHOBJIEHbl OTPaHMYEHUS JOIyCKa TOBAPOB, NMPOMCXOIALIMX W3 MHOCTPAHHBIX TOCYJapCTB, O MOPSIKE
MOATOTOBKM U pa3MelIeHHUs B €IuHOW HH(OPMALMOHHOW cUCTeMe B cdepe 3aKyloK Takhx OT4deTa u
obocHoBaHus", "[lonoKeHUEM O MOpPAJKE, KPUTEPUSAX U MOCJIEICTBUU IPOBEIEHHsS OLEHKH BbIIOJIHEHUS
3aKa34MKOM OOSI3aHHOCTH JOCTHIKE€HHsI MUHUMAJIbHOW 0053aTeIbHON JI0JIM 3aKYMOK POCCUHCKUX TOBAapoOB (B
TOM 4YHCII€ TOBapoOB, IOCTABJIIEMBIX TPHU BBHINOJHEHUM 3aKyNMaeMbIX paboT, OKa3aHUM 3aKyNaeMbIX YCIIyT)
OTIENbHBIX BUJOB, IIPU OCYIIECTBICHUM 3aKyIOK KOTOPBIX YCTAHOBJIEHBI OTPAaHMYEHUS JOIyCKa TOBApOB,
MPOUCXOASAIINX U3 HHOCTPAHHBIX TOCYIapCTB").

[Tpunoxenue N 1
K MeToauyeckuM peKOMEeHIaIHsIM

KOMMJIEKC MEP ("OOPOXHAA KAPTA")
no CO30AHUIO N ®YHKUMOHUPOBAHUIO B OBLLEOBPA3OBATEJIbHbIX
OPTAHU3ALUAX, PACMONOXEHHBLIX B CEJIbCKOU MECTHOCTU U MAJIbIX
rOPOAAX, LEHTPOB OBPA3OBAHUA ECTECTBEHHO-HAYYHOMW,
N TEXHOJNTOMMYECKOU HAIMNPABJIEHHOCTEW "TOYKA POCTA"

N | Haumenosanue meponpusitust | OTBETCTBEHHBI Pesynbrar Cpok
i

Y TBEPKICHBI:

- IOJDKHOCTHOE JIUIO B COCTaBe PacniopsaurenbHbii

PErHOHAILHOTO aKT PErHOHaJIbHOIO

BEJIOMCTBEHHOI'O ITPOEKTHOTO opraHa

odrca, OTBETCTBEHHOE 3a VCIIOJIHUTENIbHON

CO3/1aHHE U BJIACTH,

. He no3zaHee 31

1 (YHKIMOHMPOBAHUE LIEHTPOB | PEerHOHANBHBIN | OCYIIECTBIISIONIETO sBaps X <2>

"Touxka pocra"; KOOPAMHATOP | TOCYAapCTBEHHOE rona

- IOKa3aTesu eATeIbHOCTH yIpaBJieHHUE B

nentpoB "Touka pocra"; chepe obpazoBaHU

- tunoBoe [lonoxenue o (mamee -

nestenpHocTH LlenTpoB "Touka pacnopsiAUTENbHBII

pocra" Ha TEppUTOPUU akt POUB)

cyonekTa Poccutickoit

www.consultant.ru Crpanvua 12 ns 72

HafeXHasa npaBoBan noaAepXxkKa


https://login.consultant.ru/link/?req=doc&base=LAW&n=370114&date=08.04.2021&demo=1
https://login.consultant.ru/link/?req=doc&base=LAW&n=370114&date=08.04.2021&demo=1
https://login.consultant.ru/link/?req=doc&base=LAW&n=370114&date=08.04.2021&demo=1&dst=100669&fld=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=370114&date=08.04.2021&demo=1&dst=100669&fld=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=370114&date=08.04.2021&demo=1&dst=100763&fld=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=370114&date=08.04.2021&demo=1&dst=100763&fld=134
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacnopsxeHvne MuHnpocselleHus Poccumn ot 12.01.2021 N P-6

Y ROHCYJ/IbTAHTIINOC
"06 YTBEPXKAEHUN METOANYECKMNX PEKOMEHAALIMM MO CO3AaHUIO U AokymenT npepoctasnck Koncynbrantilatoc

[aTta coxpaHeHus: 08.04.2021

(YHKLUMOHM...
denepauun
- IepeYEeHb
0011e00pa30BaTeIbHBIX
OpraHu3alMi, pacroJIOKEHHBIX
B CEJIbCKOW MECTHOCTH U
MaJIbIX TOpoJiax, Ha Oa3e
KOTOPBIX IUIAHUPYETCS
co3nanue LlenTpos "Touka
pocra".
o [Tucemo
PernonanbHbiit
beneparbHOTO CormacHo
CdopmupoBaH 1 coriacoBaH | KOOPAMHATOD,
. o orneparopa u OT/IEIIBHOMY
UHGPACTPYKTYPHBIN JIUCT (benepanbHbIN .
OLIEDATO pacnopsiIUTEIbHbII rpaduky
patop akt POVB
OObsIBIICHBI 3aKyTIKH TOBAPOB, . W3Bemnienus o
PervnonanbHblii He no3naHee 1
paboT, yciIyr Ui CO3aHHs IIPOBEJICHUU
" " KOOPAUHATOP arnpens X roaa
enTpos "Touka pocra 3aKYIIOK
CcdhopmupoBaHbI IPOEKTHI . .
" Perunonanshslii | PacnopsnurensHelil | He nmo3aHee |
3onupoBanus LlenTpos "Touka
" KOOpAUHATOP akt POVB anpeins X rojaa
pocrta
[IpoBeneH MOHUTOPHUHT paboT Mo dopme 25 aBrycra X
10 MPHUBEACHUIO TUIOMA0K PME, roja, najuee
" " onpenensieMon
entpos "Touka pocra" B . €XXEroHO
Pernonanbhelil | MUHNpOCBEIEHUS
COOTBETCTBHE C
KOOPAMHATOP Poccun nnmn
METOANYECKUMU
denepanbHbIM
pEKOMEHIallUsAIMU
OIIepaToOpoOM
Munnpocsenienus Poccun
Hauano pa6ots Llentpos Pernonaneusiit | Unpopmanmonnoe | 1 centsaops X
"Touxa pocra" KoopauHarop | ocemienue B CMU rojaa
ExexBapTanbHbIil MOHUTOPUHT Otuer 1 oxTs16ps X
BBIIIOJIHEHHUS [TI0Ka3aTesen . | denepanbHOMY roja, gajiee -
PernonanbHbiit
CO3JaHus U oreparopy Io €KEKBApPTaJIbH
KOOPJAMHATOP
(YyHKIIMOHUPOBAHUS LIEHTPOB HATOTaM 0 B TCUCHHE
"Touka pocra" MOHHUTOPHHIA 2-X JeT

<2> X - o1 moJy4eHus CyOCHInu.

[Ipunoxenne N 2
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PacnopsixeHne MuHnpocseleHns Poccum ot 12.01.2021 N P-6
"O6 yTBEPXKAEHNN METOAMYECKUX PEKOMEHAALMI MO CO3L4aHUI0 U
(YHKLUMOHM...

[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

K MeToIn4eckuM peKoMeHAalusIM

MWHUMAITbHbIE UHOUKATOPbI U MOKA3ATEJIU
PEAJTU3ALUN MEPOINPUATUU NO CO3OAHUIO U ®YHKUMOHUPOBAHUIO
B OBLLEOBPA3OBATEJIbHbIX OPTAHU3ALUUAX, PACMOJIOXEHHbLIX B CEJIbCKOU
MECTHOCTU U MANbIX TOPOJAX, LEHTPOB O6PA3OBAHUA 5
ECTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOU HAMNPABJIEHHOCTEM

"TOYKA POCTA"
HaumenoBanue nnavkaropa | MuHuManbHOE MuHumaneHOE Meroanka
(mokazarernsi) 3HAUEHUE B | 3HAYEHHE B TOJ AJIs pacuera
TOJ TSt MaJOKOMITIEKTHBIX | MUHIMAIEHOTO
obmreoOpas3oBa | 00meodpazoBaTeNb | MOKa3aTels B
TEITBHBIX HBIX OpTaHHU3AIHIA 1[EJIOM T10
OpraHu3alMi, CyOBEKTY
HE Poccuiickoit
SIBIISTFOILIAXCSI ®denepanuu, B
MaJTOKOMIUIEKT roj
HBIMH
UncneHHOCTh 00yYJaronuXcst
o01ieo0pa3oBaTebHON
OpraHu3alliK, OCBAUBAIOIINX
1Ba 1 0oJiee yueOHbIX
npeaMeTa U3 4ucia Cymma
MpeIMEeTHBIX o0nacTe 3HAYEeHUN
"EcTecTBeHHO-Hay4YHbBIC MOKa3aTes 1o
npeameTsl”, "EcrecTBeHHbBIE BCEM
Hayku'", "MaremaTuka u 300 100 o0mieo0pasoBa
uHpopmartuka", (BTOA TEJIbHBIM
"OO11eCTBO3HAHKE H OTKPBITHUA - (B TOZL OTKpHITH - OpraHu3alusIM
50) ’
€CTECTBO3HaHHE", 150) Ha Oa3e
"TexHnonorus" u (UIM) Kypchl KOTOPBIX
BHEYPOUHOH JICSITEIIbHOCTU CO3/1a10TCs
OOIICHHTEIUICKTY A TbHON [IEHTPHI
HaIIPaBJIEHHOCTH C "Touka pocra"
UCIIOJIb30BaHUEM CPEJICTB
o0yueHus: U BOCIIUTAHUS
Ilentpa "Touka pocra" <3>
(uenmoBek)
UncneHHOCTh 00yYJaronuXcst Cymma
o01ieo0pa3oBaTeIbHON 3HAYCHUI
OpraHu3alliK, OCBAUBAIOIINX 60 30 MoKasaTelis 1o
JOTIOJTHUTETBHBIC BCEM
(BTOR (B TOZ OTKPBITHS -
o01ieobpazoBaTesbHBIC o0meobpazoBa
. OTKpbITHS - 30) 15)
MPOrpaMMbl TEXHHUECKOHN U TEIbHBIM
€CTECTBEHHO-HAyYHOMI OpTraHHU3aIHsIM,
HaIPaBJICHHOCTH C Ha 0Oa3ze
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PacnopsxeHvne MuHnpocselleHus Poccumn ot 12.01.2021 N P-6

Y ROHCYJibTAHTIINIIOC
"06 YTBEPXAEHNUN METOANYECKUX PEKOMEHAAUNN MO CO34aHUIO U AokymenT npepoctasnck Koncynbrantilatoc

[aTta coxpaHeHus: 08.04.2021

(YHKLUMOHM...
HCIIOJIb30BAaHUEM CPECTB KOTOPBIX
0o0ydYeHUs U BOCITUTAHUS CO31a0TCA
[lenTpa "Touka pocra" <4> LEHTPbI
(demoBek) "Touka pocra"

Jons megarormaeckux
paboTHHUKOB 1ieHTpa "Touka
pocta", mpouieamux ooy4eHme
3 | mo mporpammam u3 peectpa 100 100 100
MPOrPaMM MOBBIIICHUS
kBasnukanyu heaeparsHOro
orepatopa <5> (%)

<3> Hcnonb30BaHue CpencTB 000pYyIOBaHUS, OOYUCHHsST W BOCIIMTAHHS BO3MOXKHO Ha BCEX YPOBHSX
obmiero o0pa3oBaHUS W IEJIECOO0PA3HO MJIsi peaM3allid ypOYHOM M BHEYPOUHOH JCSATEIHHOCTH II0
nporpaMMaM  €CTeCTBEHHO-HAy4YHOH W TEXHOJIOTMYecKo  HampaBieHHocTed. Pacuer mokasarens
npeaycMaTpuBaeT CYMMHPOBAHHE UHCICHHOCTH oOOydaromuxcs oO0meo0pa3oBaTenbHON OpraHu3aluy,
KaKIbI U3 KOTOPBIX 3aJ€HCTBOBAaH B OCBOCHUM HE MEHEE JBYX NPEAMETOB, KypCOB, JUCLUUIUIMH (MOIYJIEH)
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HAIPaBJICHHOCTEM B paMKax peaau3alld  OCHOBHBIX
o011e00pa3oBaTeIbHbBIX IPOrpaMM. YUMTBHIBAIOTCSA ydeOHBbIE NMPEAMETbl U3 YHUCia MPEAMETHBIX obyacTeit
"Matematuka uW  uHQOpMaTHKA'", "OOmecTBO3HaHUE U €CTEeCTBO3HaHueE", "Texnomorus",
"EcTecTBenHO-HayuHble TipeaMmeThl”, "EcrtecTBeHHBIe Hayku" W (MJIM) Kypchbl BHEYPOYHOU JIE€ATEIHLHOCTH,
peann3yeMble C UCIIOIB30BaHUEM cpencTB o0yueHus u Bocnutanus LlentpoB "Touka pocta". B ciyuae, ecnu
B 00111€00pa30BaTeIbHON OpraHu3aluy, 00IIast YUCICHHOCTh 00YyYalOLIMXCsl MEHbIIE YKa3aHHOIO 3HAYEHUS,
3HAUEHUE MMOKA3aTelsl JOKHO COCTaBISITh He MeHee 80% OoT o0IIei YNCIIEHHOCTH 00YyYarOIIUXCsl.

<4> B ciyvae, eciin B 00IIe0Opa3oBaTeIbHON OpPTraHMU3AMH, OOMIAasi YUCICHHOCTh OOYYArOIIUXCS
MEHbIIIEe 3HAYCHHUsI, YKa3aHHOTO B MOKa3aTelne 1, 3HaueHue MmoKa3aTells JODKHO COCTaBIsATh He MeHee 20% oT
oOmield YHUCIEHHOCTH oOOyd4aromuxcs. JlJis  MaJOKOMIUIEKTHBIX — 00IIe00pa3oBaTeIbHBIX —OpraHU3alui
JIOMTyCKAETCsl OTCYTCTBHE JIMIEH3WM Ha JIOTMIOJIHUTEILHOE OOpa3oBaHHE U pealu3yeMbIX MPOrpaMMm
JIOTIOTHUTEIHHOTO 00pa3oBaHUs.

<5> B cooTBeTCcTBUM ¢ MYHKTOM 2 yactu 5 ctareu 47 denepanpHoro 3akona ot 29.12.2012 N 273-®3
"O6 obpazoBanuu B Poccuiickoii deneparyn" MoBBIIEHNE KBATM(UKAIUMKN TEAarOTHYECKUX PaOOTHHKOB
OCYIIECTBIISIETCS HE PeKe OJHOTO pa3a B TpH roja. [loBblieHne kBannduKauy neJjaroruyeckoro paboTHIKa
nenTpa "Touka pocra" 3aCUYUTHIBACTCS IPU HAIMYWHU JEHCTBYIOMIETO (C JaThl MPOXOXKIACHHS POILIO HE OoJiee
3 51eT) yI0CTOBEPEHHUS O MOBBIIICHUN KBATU(UKAIIMU 110 TPOrpaMMaM, COOTBETCTBYIOIIUM HAMPaBICHHOCTSIM
entpa "Touka pocTa", WIM NPOXOXKACHUU OOydYeHHs MO HporpamMmMam ¢eaepanbHOro omeparopa. Taxoke
YUUTBIBACTCS HAJMYUE y TENarorndeckux pabOTHUKOB YIOCTOBEPEHHH O TMOBBIIICHUN KBATU(UKALUMH 10
nporpaMMaM  u3  @exnepanbHOro  peectpa  00pa30BaTENbHBIX  IPOrpaMM  JOIMOJHUTEIBHOTO
po¢eCCHOHATBHOTO 00pa30BaHUS.

[Ipunoxenne N 3
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PacnopsxeHvne MuHnpocselleHus Poccumn ot 12.01.2021 N P-6

Y ROHCYJibTAHTIINIIOC
"06 YTBEPXKAEHUN METOANYECKMNX PEKOMEHAALIMM MO CO3AaHUIO U AokymenT npepoctasnck Koncynbrantilatoc

[aTta coxpaHeHus: 08.04.2021

(YHKLUMOHM...
K MeToIn4eckuM peKoMeHAalusIM
IIepedyenn
00m1e00pa3oBaTeIbHBIX OPTaHU3aNNiA, Ha 0a3¢ KOTOPBIX
IUIaHUpyeTces co3fanue U GyHKIMoHupoBanue LlenTpoB oOpa3zoBaHus
€CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOM HAIIPaBICHHOCTEH
"Touka pocta" B rojy B paMKax ¢eepalbHOro mpoeKTa
"CoBpeMeHHas 1IKoJa" HallMOHAIBHOTO npoekTa "Obpa3zoBanue"
B (manmeHoBanue cyonrekTa Poccuiickoit denepannn)
N | HaumenoBan HaumeHnoBanue FOpunnuecknit | Yucnenn | MajaokoMIuieKTHa
/i ue o011e00pa3oBaTeIbHO azapec OCTh a1 (ma/uer,
MYHUIUNATb | W OpraHu3amnuu, Ha | oOmeoOpaszoBaTe | 00ydaio KOJIMYECTBO
HOTO 0a3e KoTopou JIbHOU HIUXCSA | KJIACCOB-KOMILIEK
o0Opa3oBaHUs IUTAaHUPYETCS OpraHu3aluu TOB)
co3nanue llenTpa (o ycrany)
"Touka pocra"

ITpunoxenne N 4
K MeToIn4ecKuM peKoOMEeHAAlNAM

Tunosoe Ilonoxenune
o LlenTpe 06pa3zoBaHUs €CTECTBEHHO-HAYYHOU U TEXHOIOTMYECKOM
HanpasieHHocTel "Touka pocta" Ha 0a3e <HaMMEHOBaHHE
00111e00pa30BaTENIbHON OpraHnu3alum>

1. OO1ue moJI0XKEeHU

1.1. Llentp oOpa3oBaHMs €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOM HampaBieHHocTell "Touka pocra”
Ha 0a3e <HanMeHOBaHHUE 00111e00pa30BaTEeIbHON OpraHu3auuu> (najuee - LleHTp) co3naH ¢ 1enbo pa3BUTHA Y
o0yyaroIuxcs eCTeCTBEHHO-HAy4YHOM, MaTeMaTH4ecKoi, MH(POPMALMOHHOM TIpaMOTHOCTH, (OPMHUPOBAHUS
KPUTHYECKOTO UM KPEaTUBHOI'O MBILIUICHUS, COBEPLICHCTBOBAHUSA HABBIKOB ECTECTBEHHO-HAYYHOU W
TEXHOJIOTMYECKON HAIIPaBICHHOCTEH.

1.2. llenTp He SBISETCS IOPUIWYECKUM JIMIIOM M JEUCTBYET I JIOCTHIKEHHUS YCTaBHBIX IIeJIeH
<HamMeHOBaHUE 0011e00pa30BaTEIbHON OpraHu3aIui> (1anee - YUpexaeHHUE), a TAKXKE B IEJIAX BBITIOTHECHUS
3a/1a4 ¥ JOCTKEHUS MOKa3aTeNIel u pe3yIbTaTOB HAIlMOHAIBHOTO IpoekTa "Obpa3oBaHue".

1.3. B cBoeii gestenbHocTU LlenTp pykoBoacTByercst @enepanbHbiM 3akoHOM Poccuiickoit @eaepannn
ot 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoit @enepanun", , IpYTUMH HOPMaTHUBHBIMU
nokymeHtamMu MunucrepctBa npocsewienus Poccuniickoit denepanuu, UHBIMA HOPMAaTUBHBIMHU IPABOBBIMU
aktamu Poccuiickoii ®epepanuu, nporpaMmon pa3BUTHS <HaMMEHOBaHHE 00I11€00pa30BaTEIbHOMN
OpraHM3ali>, MJIaHaMHi paOoThl, yTBEPKACHHBIMH yUpeauTeneM 1 HacTosmuM [lonoxxennem.
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PacnopsixeHne MuHnpocseleHns Poccum ot 12.01.2021 N P-6
"O6 yTBEPXKAEHNN METOAMYECKUX PEKOMEHAALMI MO CO3L4aHUI0 U
(YHKLUMOHM...

[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

1.4. llenTtp B cBOEH AESATETHLHOCTU MOTYMHSIETCS PYKOBOJUTENIO YUpexaAeHUS (AUPEKTOPY).
2. Uenwn, 3amaun, GpyHKIMU aesreabHocTy LlenTpa

2.1. OcHOBHOM LeNbIO AeATenbHOCTH LleHTpa sBisieTcs COBEpUICHCTBOBAHUE YCIOBHUM Ul TOBBIIIECHUS
KauecTBa OOpa30BaHHUs, PACHIMPEHHUS BO3MOXKHOCTEH OOy4alomIMXCs B OCBOCHHHM Y4YEOHBIX MPEAMETOB
€CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOM HAIPaBICHHOCTEH, MPOrpaMM JOMOJIHUTEIBHOrO 00pa30BaHUs
€CTECTBEHHO-HAyUYHOW M TEXHWYECKOH HalpaBIIEHHOCTEH, a Takxke JIJs MPaKTHYEeCKOH OTpabOTKU yueOHOTro
MaTepuaa 1o yueOHsM npeameram "dusuka", "Xumusg", "buonorus".

2.2. 3apauamu Llenrtpa sBasitoTCs:

2.2.1. peamu3anusi OCHOBHBIX 00II€00Opa3oBaTeNbHBIX MPOrpaMM MO Y4eOHbIM IpeaMeTam
€CTECTBCHHO-HAYYHOM M TEXHOJOTMYECKOM HAIpaBICHHOCTEW, B TOM 4YHCIE€ B paMKaX BHEYPOYHOU
NeSITeIbHOCTH 00yUaroIINXCs;

2.2.2. pa3paboTKa U peanu3anus pa3HOYpPOBHEBBIX JOMOJIHUTENIBHBIX 00I11€00pa30BaTeNbHBIX IPOrpaMM
€CTECTBEHHO-HAYYHOM M TEXHHYECKOW HANpaBIEHHOCTEH, a TaKKe HMHBIX IPOrpaMM, B TOM 4HCIE B
KaHUKYJISIPHBIN [IEPUOL;

2.2.3. BoBJI€UCHHE O0YYAIOIIUXCS U TIEJarOTHIeCKUX paOOTHUKOB B MPOEKTHYIO ESATEITHHOCTD;

2.2.4. opraHu3anysi BHEY4YEOHON AESITEIbHOCTH B KaHMKYJSPHBIA NEepuoj, pa3padoTka M peanu3arus
COOTBETCTBYIOIIMX OOpa30BaTeNbHBIX IpOrpamMM, B TOM YHCIE M Jlareped, OpraHu30BAHHBIX

O6pa30BaTCHBHHMI/I opraHu3alusiMu B KaHI/IKyHﬂpHHﬁ Iepruoa;

2.2.5. MOBBIIICHHUE HpO(I)eCCI/IOHaJIBHOFO MaCTCpCTBa MNCHArorn4CCKux pa6OTHI/IKOB HCHTpa,
pCAIN3yIOIUX OCHOBHBIC U JOMMOJIHUTCIIBHBIC 06H1606pa30BaTeHBHBIe IMporpaMmal.

2.3. lleHTp 15 TOCTHKEHUS LENIN U BBIMOJIHEHUS 3a/1a4 BIPaBe B3aMMOJECTBOBATS C:

- pa3IMYHBIMU 00pa30BaTEIbHBIMU OPTaHU3ALUIMHU B (hOpME CETEBOr0 B3aUMOIEHCTBUS;

- ¢ MHBIMM 00pa30BaTeJIbHBIMU OpPraHU3alMsIMU, Ha 0a3e KOTOPBIX cO3/1aHbl HeHTph! "Touka pocra';

- ¢ (hezepasIbHBIM OMEPATOPOM, OCYIIECTBISIIOIUM (GYHKLIUHU 10 HHPOPMALIMOHHOMY, METOAUYECKOMY U
OpPraHU3aIMOHHO-TEXHUUYECKOMY COIPOBOXKACHUIO MEPONPUATHH IO CO3JaHHI0 M (PYHKIHMOHUPOBAHHIO
neHtpoB "Touka pocra", B TOM YHCIIE IO BOMNPOCAM TMOBBIIICHUS KBATH(UKAIUN MEAArOrHYECKUX

pabOTHHKOB;

- 0o0ydJalomuMUCS U POIAUTENSAMHU (3aKOHHBIMHU IPEACTABUTEISIMH) OOYydaloOIUXCs, B TOM YHUCIE C
IPUMEHEHNEM TUCTAHLMOHHBIX 00pa30BaTEIbHbBIX TEXHOJIOIHH.

3. lMopsaok ynpasnenus Llentpom "Touka pocra”
3.1. PykoBonuTenb YupexIeHus U3AAET JIOKAJIbHBbIH HOPMATUBHBINA aKT O HA3HAYEHUM PYKOBOAMUTEIS
Lentpa (Kyparopa, OTBETCTBEHHOTO 3a (DYHKIIMOHHMPOBAHWE W Pa3BHUTHE), a Takke o co3manuu llentpa n

yTrBepxaeHun [lonoxenue o nestenbHocTH LlenTpa.

3.2. PykoBogurenem LlenTpa MokeT ObITh Ha3HAUEH COTPYIHUK YUPEKICHUS U3 YHCIia PYKOBOISIINUX U
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"O6 yTBEPXKAEHNN METOAMYECKUX PEKOMEHAALMI MO CO3L4aHUI0 U
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[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

HIeJarOTHYeCKUX PaObOTHHUKOB.
3.3. PykoBoaurens Llentpa o0s3aH:
3.3.1. ocy1iecTBIATh ONEPATUBHOE PYKOBOJACTBO LleHTpoM;

3.3.2. mpencraBiasTh uHTEpechl LleHTpa MO TOBEpPEHHOCTH B MYHHUIMNAIBHBIX, [OCYAAPCTBEHHBIX
OpraHax perrMoHa, OpraHMU3aIISIX U peasin3aluy neiel u 3agad Lienrtpa;

3.3.3. oTunThiBaThCs nepenl PykoBoauTenem YupexkaeHus o pe3ynbTaTax padotsl LleHTpa;

3.3.4. BBLINIOJIHATL HWHBIE 065138.HHOCTI/I, npeaAyCMOTPCHHBIC 3aKOHOAATCILCTBOM, YCTAaBOM Y‘-Ipe)K,I[eHI/IH,
JOJDKHOCTHOM HHCTPYKHHeﬁ u HacTosmuM IlomoxxeHueMm.

3.4. PyxoBoautens Llentpa Bripase:

3.4.1. ocymecTBIATh paccTaHOBKY KaapoB LleHTpa, mpuem Ha paboTy KOTOPBIX OCYIIECTBISETCS
MIPUKA30M PYKOBOJUTENS Y UPEKICHMUS;

3.4.2. Mo COrJacoBaHUIO C PYKOBOJUTEIEM YUPEKICHUS OPraHU30BBIBATH YUCOHO-BOCIUTATEIHHBIN
npouecc B LleHTpe B COOTBETCTBMM € LEMAMH M 3anadyaMu LleHTpa M OCYLIECTBISATH KOHTPOJb 33 €ro
peanu3anuei;

3.4.3. oCymIecTBIATh MOATOTOBKY OOYYAOLIMXCS K YYAaCTHIO B KOHKYPCAX, OJMMITNAIaX, KOH(PEPEeHIUIX
Y MHBIX MEPOTIPHUATHAX 10 MPO(UITIO HANIpaBIeHHU AesTenbHocTr LleHTpa;

3.4.4. MO COIVIACOBAHMIO C PYKOBOAMUTENIEM YUpPEXKJIECHHS OCYIIECTBIATh OPraHU3ALUI0 U IPOBEICHHE
MEpONPHUATHI 110 IPOQUIIIO HarpaBiieHUH aestenbHocTH LenTpa;

345. OCYHIECTBJIATH UHBIC ITpaBa, OTHOCAIIHUECH K ACATCIbHOCTH I_[eHTpa 1 HC MMPOTHUBOPCHAIIUC LICIISIM
1 BUJaM ACATCIbHOCTH 06pa3OBaTCHBHOﬁ OpraHu3alny, a TaKKC 3aKOHOAATCIILCTBY Poccuiickoit d)ez[epauml.

IIpunoxxenue N 5
K MeToIn4ecKuM peKoOMEeHAAlNAM

PEKOMEHOALUA
No NCNoJib3OBAHMNIO CTAHOAPTHOIO KOMIMJIEKTA OBOPYAOBAHUA LLEHTPA
"TOYKA POCTA" NPU PEANTU3ALUN NPOIr'PAMM ECTECTBEHHO-HAYYHOU
N TEXHOJNTOT'MYECKOWU HATMNPABJIEHHOCTEWN

[lepeyeHp cTaHDAPTHOTO KOMIUIEKTa OOOpyaoBaHus Uit ocHamienus LlentpoB "Touka pocra"
c(OPMHPOBAH C YUETOM psiJia PUHIIMIIOB, B TOM YHCJIE:

[TpuHIMI NpeeMCTBEHHOCTH cucTeM oOopynoBaHus. OOopylnoBaHME A NMPOBEICHHS YYEHUYECKUX
NPaKTUYECKUX paboT ABJIsIETCs OOIIMM Ul YPOBHEH OCHOBHOTO OOIIEro U cpeiHero obiero oopasopanus. B
CHCTEME HAIJISIIHBIX CPEJCTB OOyUeHUs U JEMOHCTPALIMOHHOIO 000pYy10BaHHs UMEIOTCS 0a30BbIE 2JIEMEHTHI,

www.consultant.ru Crpanvua 18 ns 72
HafeXHasa npaBoBan noaAepXxkKa


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacnopsixeHne MuHnpocseleHns Poccum ot 12.01.2021 N P-6
"O6 yTBEPXKAEHNN METOAMYECKUX PEKOMEHAALMI MO CO3L4aHUI0 U
(YHKLUMOHM...

[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

oO1Ire /uisi OCHOBHOTO 001Iero u cpeanero odmiero oopazoBanus. L{udposas madboparopust u o6opynoBaHue
o0I1Iero Ha3HAuYeHUs TO3BOJIAIOT 00eCHeunBaTh JAEATEIBHOCTh OOyYaloMIMXCs Kak B OCHOBHOM, Tak M B
CTaplIeil IKOJe, a B COBOKYMHOCTH ¢ HU(poBBIMU naboparopusMu 1o (U3WKe, OUOJIOTHMH W XUMUU -
MPAKTUYECKYIO NIEATETFHOCTh B PAMKaxX M3Yy4eHHUs e€CTeCTBEHHO-HAaydHBIX mpeameroB B 10 - 11 kimaccax Ha
yTayOJIeHHOM YpOBHE.

[lpyHIMn  codeTaHus KJIACCMYECKUX M COBPEMEHHBIX CpPEACTB HM3MEPEHHH M CHocoOOB
IKCTIEPUMEHTAILHOTO HCCIIE/0OBaHMs SIBIEHUH. B cocTaB 0o0opyIoBaHMs BXOAAT KIIACCHYECKHUE CPENICTBA
U3MEpeHusl (HampuMep: IUHAMOMETPBI, CTPENIOYHBIE aMIepMeTp M BOJBTMETP) M LU(GPOBbIE MPHUOOPHI
(mammpumep: uuppoBbIE BeChl, CeKyHIAOMep) M naTdyukd. CoOnrofeHHe STOro MPUHIUIA HUMEET 0coboe
3HAUeHHE I YPOBHS OCHOBHOTO O0mIeTro 0Opa3oBaHMS, IOCKOJIBKY 37€Ch IPOUCXOIUT 3HAKOMCTBO CO
crioco0amu U3MepeHusl GU3NIECKUX BEITHUWH, (GOpMUpYETCS MOHUMaHKUE MPUHITUIIOB ACWCTBUS aHAIOTOBBIX
M3MEPHUTENBHBIX MPUOOPOB M o0ecreunBaeTcss Mepexol]] K HCHONb30BAaHUIO HHCTPYMEHTOB IM(POBOI
n1abopaTopuu.

[IpuHuun npuopuTeTa YYEHHUUECKOTO SKCHEPUMEHTa [UIsl pealn3aldd CUCTEMHO-IEATEIbHOCTHOTO
noaxoja. Peanmusanusi cHCTEMHO-IESATEIIBHOCTHOTO MOAX0/1a B OOYYCHUH €CTECTBEHHO-HAYYHBIM MPEIMETaM
0aszupyeTrcsi B TMEpPBYIO OdYepelb Ha BOBJICUYCHHH OOYYAIOIIUXCS B TPAKTUYECKYIO ESATEIBHOCTh 10
MPOBEACHUIO HAOMIOIeHU W onbITOB. [loaTOMY 3HaUMTENbHAS YacTh HAONIOJCHUN W OIBITOB, KOTOPHIC B
TPaJAUIIMIOHHONW METOMKE MpeIarajJnuch KaK JeMOHCTPAIIMOHHBIC, IIEPEHECEHBI B pa3ps/l yICHHUYECKHX padoT.
CrnenyeT OTMETUTD, YTO B HACTOsIIEE BpeMs U3ydyeHHue (PU3UKU, XUMUU U OUOJIOTUH B OCHOBHOH IIIKOJIE M HA
0a30BOM ypOBHE CTapIICH KOl OPUESHTHPYETCS Ha OCBOCHHE €CTECTBEHHO-HAYYHON TPaMOTHOCTH, KOTOPOE
UIET 4Yepe3 pa3BUTHE CHOCOOHOCTEH yYalIMXcs aHAIM3UPOBATh Pa3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYIO
MH(OPMAIIAIO ¥ WCIIOIH30BaTh MOJyUEHHBIC 3HAHUS JIJIsi OOBSCHEHUS SBICHUN M MPOIECCOB OKPYIKAOIIETO
MHpa; TOHUMATh OCOOEHHOCTH MCIOJIb30BAaHUSI METOJO0B €CTECTBO3HAHUS ISl TIOJTYyUYCHUS HAYYHBIX JaHHBIX;
MPOSIBIISITE CAMOCTOSITEIBHOCTh CYXJACHHUH M TOHUMAaTh POJIb HAYKHM W TEXHOJOTWYECKMX HWHHOBAIUH B
pa3BUTUHU OOIIECTBA; OCO3HABATh BAKHOCTH HAYUYHBIX HCCIEAOBAHUN U HMX CBSI3b C HAIIUM MaTepuaibHBIM
OKPY’KEHHEM WU COCTOSIHUEM OKpy»XKaromied cpenbl. OpueHTanus Ha €CTECTBEHHO-HAy4YHYI) TIPAMOTHOCTH
MpeAnoiaraeT akIEeHT HAa METOJOJOTHI0 HAYKH M HANPSAMYIO CBSI3aHO KaK C OOLIMM YHCIOM YYEHHYECKHX
OTIBITOB B KypcaxX €CTECTBEHHBIX HAayK, TaK M HAIPABJICHHOCTHIO UX Ha (DOPMUPOBAHHE CAMOCTOSITEIILHOCTH
JIEHCTBUI TTPU TTPOBEICHUH HAOTIOICHUN, U3MEPESHUI U UCCIIEOBaHUH.

Vcnonb30BaHue CpeACTB HAIMIAHOCTH U y4eOHOro 000py/J0BaHUS B yUeOHOM IpOLiecce HalpaBJIeHO Ha
BBIMOJIHEHUSI CeIyIomuX (QyHKIMNA: oOecrieunBaroT 0ojiee MOJHYI0 U TOYHYI0 MHPOpPMALUI0 00 U3yyaeMoM
SABJICHUM WM OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHHIO KadecTBa OOydYEHHs; MOMOTAIOT B
MaKCHUMaJIbHOM Mepe pa3BUTh [103HABATENIbHBIE MHTEPECHl yYAIIUXCs; MOBBIIAIOT YPOBEHb HAIVISIHOCTH U
JOCTYITHOCTH O0yUYeHUsI; yBETUYNBAIOT 00BEM CaMOCTOSATEIBHOW paOOTHl YUAIINXCS HA YPOKE U BHEYPOUHOU
NEeSTeNIbHOCTH; CO3JAl0T  YCJIOBUS JJIs OpraHu3allid  MPaKTUKO-OPUEHTHUPOBAHHOM MNPOEKTHOM U
UCCIIEI0BATEIbCKON JEATENIbHOCTH; Jal0T BO3MOXHOCTb [JOCTYNHEE M TIIIy0Xe pPAaCKpBITh COJIEpKaHue
y4eOHOro MaTepuana, CliocoOCTBYIOT (POPMUPOBAHUIO Y YUAIIUXCS TOJT0KUTEIBHBIX MOTUBOB O0yUEHHUS.

Baxweiimei yacteio ocHamenus Llentpa "Touka pocra" siBrsieTcst nudpoas nabopaTopusi, epeyeHb
JATYNKOB KOTOPOH MO3BOJISIET UCHOJIB30BATh 3Ty Ja00paTOPHIO MPU U3yYeHUH (QU3UKU, XUMHU U OHOJIOTHH.
BBenenre B IIKOJMBHBINH SKCIIEPUMEHT HH(POBBIX IATYMKOB [UIS PETUCTPAIMH PA3JIMYHBIX BEIWYHH U
BO3MOXHOCTH HCHOJb30BaTh KOMIBIOTEp (CMapTQOH WM IUIAHOIET) U1 pacuyeToB U odopmileHus
pe3yJbTaTOB OIBITOB, MO3BOJISIET MEPEHTH HA HOBBIM KAYECTBEHHBIH YPOBEHb IPOBEICHMUS H3MEpPEHUil,
YIPOCTUB MPOLIECC U3MEPEHH U TIOBBICUB UX TOUHOCTH. [losiBiIeHne M(POBBIX TEXHOJIOTHH B 1a00paTOPHBIX
paboTax MOBBIIMIAET WX AaKTYaJbHOCTh M IPHUBIEKATEILHOCTh B CO3HAHUU COBPEMEHHOTO UIKOJbHHKA,
YCUJIMBAET HAIJITHOCTh KaKk B XOJI€ OMNBITOB, TaK M MHpH 0OpabOTKE pEe3ylbTaTOB C HCIIOJIb30BaHHEM
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IIPpOrpaMMHBIX CPEACTB. I[J'ISI 9KCIICPUMCHTOB I10 OMOJIOTHU U XMMHH 3TO SIBISIETCS 3HAYMMBIM nepexoaoM OT
KauCCTBCHHBIX Ha6HIOHeHHﬁ 1 OIBITOB K KOJIMYCCTBCHHBIM 3KCIICPUMCHTAM.

Hcnons3oBanne nudpoBol 1adOpaTopuy CYHIECTBEHHO HW3MEHSET TMOAXOABl K TIPOBEACHHUIO U
JIEMOHCTPAIIMOHHBIX, U YICHUYECKUX OIBITOB:

Hcnons3oBanne HI/I(l)pOBBIX JaTYNKOB B KQYCCTBC USMEPUTCIbHBIX HHCTPYMEHTOB U3MCHACT IMOAXOABI K
IMPOBEACHUIO ITPAMBIX HBMepeHI/Iﬁ (bl/ISI/I‘ICCKI/IX BCJIMYHH.

TpaauLIMOHHO B Ka4eCTBE CPEACTB U3MEPEHHUS UCTIOIb30BAIMCH TPOCTEHIIINE HHCTPYMEHTHI (pPbIuakKHbIE
BECHI M pa3HOBECHI, MEH3YpKa, TUHAMOMETP, TEPMOMETP) U CTPEIOUYHbIE TPUOOPHI (aMIIEPMETP U BOJIBTMETD).

Hcnonb3oBanue MUQPOBBIX JATYUKOB TO3BOJISIET HA COBEPLICHHO APYIrOM KayeCTBEHHOM YpPOBHE
MIPOU3BOJUTh H3MEPEHUS] BPEMEHH, PpACCTOSHUS, HMMETh BO3MOXHOCTb PEruCTpUpOBaTh W HaOII0NaTh
M3MEHEHUE BO BPEMEHU TaKUX BEJIMYHMH KaK TEMIIEPATypa, JIEKTPUUECKOE HANPSKEHHE, CHJIa TOKA U T.1I.

OTH BO3MOKHOCTHU IIO3BOJIAKOT, HAIIPUMEP, HA YpOKax (bI/I3I/IKI/I C BBICOKOH TOYHOCTBIO HN3MCPUTH
MIHOBCHHYI CKOPOCTb T¢€JIa, JABWXKXYLIECTOCA HCPABHOMEPHO, Ha6J'IIOI[aTL B JHUHAMHKE IIPOLECC
BHCKTpOMaFHHTHOﬁ HWHAYKIWUH, BOSHUKHOBCHUC U U3SMCHCHUC MHAYKIIMOHHOI'O TOKA, UCCIICAOBATh U3MCHCHUC
TEMIICPATYPhbI C TCUCHUCM BPCMCHH B ITPOLCCCC YCTAHOBJICHHA TCIIJIOBOTO PAaBHOBCCHA U T. .

Ha ypokax OMOJIOTHU TOSIBIISETCS BO3MOXKHOCTH IOJIYYHTh KOJUYECTBEHHBIC JaHHBIC TIPHU MTPOBEICHUN
OTIBITOB, HANPUMEP: MPHU OMpeeacHUH (aKTOPOB, BIUSIONIMX Ha CKOPOCTh Mporiecca (OTOCHHTE3a, MPHU
U3YYEHUU JbIXaHUSI KOPHEH U JUCTHEB, IPHU UCCIIETOBAHUU YCIOBUI IPOPACTaHUS CEMSH U T.1I.

Ha ypokax XuMHM Ha KOJIMYECTBEHHBIH YPOBEHb NEPEXOAAT NpPAaKTUYECKUE PAOOTHI MO HM3YUYEHHUIO
nporiecca 3JIeKTPOoJIN3a, UCCISI0BaHNE K30TEPMUUYECKUX U SHIOTEPMUYECKUX PEeaKLui, TermmoBoro s dexra
ropeHusi ToruBa U T.4. C UCHOJIB30BAHUEM TPATUIIMOHHBIX "aHAIOTOBBIX" CPEACTB MOJOOHBIE W3MEPEHUs
BBIMIOJIHUTh HEBO3MOXHO. OjHako, Npu mepexoje Ha LUPPOBYIO JIaDOpaTOpUI0 B TEMaTHYECKOM
IUTAHUPOBAHUKM HEOOXOIMMO MPEAyCMOTPETh JONOJHUTENbHOE BpeMs Mg oOydeHus paboTe ¢ JaT4yuKaMu,
BKJII04asi cOOpPKY 3KCIEPHUMEHTAIIbHOW YCTAHOBKU C JaTYUKaMH, CHATHE IOKAa3aHUU C 3KpaHa KOMIIBIOTEpA,
OTIpeJIeJIeHUEe MOTPEeIIHOCTEH N3MEpEeHUH.

Jns paGotbl ¢ mMQPOBBIMH JaTYMKAMHU HCIOJB3YETCsl CIEHUAbHOE IMPOrpaMMHOE oOOecledeHue,
YCTQHOBJICHHOE Ha KOMIbIOTEP. [Ji1 KOMMYHUKAIMK HU(PPOBBIX TaTYNKOB, 3aIIMCU M XpaHEHHs HH(OpMAIIIH,
MOJIyYEHHOM C HMX MOMOUIbI0, IU(poBas JadbOpaTopusi MCIONb3YEeTCd B KOMIUIEKTE C HOYTOYKOM C
HEO0OXOIMMBIM YCTaHOBJICHHBIM IPOIPAaMMHBIM 00€CTIEUECHUEM.

Hcnonp30BaHne KOMIBbIOTEPHOU (HOPMBI perucTpanyy NoJyuYeHHBIX 3HAU€HUH U OCTPOEHUs rpaduKoB
U3MEHSET MOIX0bl K 0(OPMIICHHIO TA0OPATOPHBIX U MPAKTHUECKUX padOT 00yUdatoIuMUCS.

JlaHHbBIe, MOJyYEHHBIE TPHU TOMOIIM IU(PPOBLIX NATYMKOB, BHOCITCS B JJCKTPOHHBIC TAOIHIIBI, YTO
MO3BOJIACT CTPOUTH I‘pa(i)I/IKI/I 3aBUCHUMOCTEU HCCIICAYCMBIX BCIMYHMH HA DKPAHC KOMIIBIOTEpA. Ha ocHoBanuu
ITUX T’paCbI/IKOB ACJIaTh BBIBOABI O XapaKTEPEC 3aBUCUMOCTHU BCJIMYHMH OT BPpECMCHHU HUJIU APYIUX MapaMETPOB. Ha
yIIIyOJIGHHOM YpOBHE Iiesiecoo0pa3Ho o0ydaTh MPOBOJUTH ANMPOKCHUMAIIMIO BBIOPAHHBIX TOYEK HTOTOBOU
rpadu4ecKoil 3aBHCUMOCTBIO.

OTH HOBBIE BO3MOKHOCTH IO3BOJISIOT ABTOMATU3HUPOBATH PYTHHHLBIC MPOLUCAYPHI 3aIIOJIHCHUA Ta6.]'II/II_[,
BBITIOJIHCHUC  OJHOTHUIIHBIX PACUCTOB, IIOCTPOCHUMA Fpa(I)I/IKOB. HI/I(I)pOBaﬂ (I)OTOKaMepa IIO3BOJIACT
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cpororpadupoBaTh COOpaHHYI0 S3KCIIEPUMEHTAJIBHYIO YCTAHOBKY M MpHKpenuTh (QoTorpapuio B
AJIEKTPOHHBINA oT4eT. TakuM 00pa3oM, OCYILECTBISETCS Mepexo] K OQOPMIICHHIO 3JEKTPOHHOTO OTYeTa O
MIPOETAHHOM SKCIIEPUMEHTE, POSKTHOM MIIM UCCIIEI0BATEILCKON paboTe.

B03MOKHOCTh HCIONB30BaHUS BUACOHAONIONCHHUS 32 TPOIECCOM BBIMOJHEHHUS MPAKTUYECKUX padoT
00y4arouMuCcs U3MEHSET MOAX0Abl K OLIEHUBAHUIO PadoT.

DNEKTPOHHBIA OTUET O MPOJCIIAHHON MPAKTUYECKOH paboTe MOKET CONpPOBOXKIATHCS MPHUKPEIIEHHON
¢dororpadueii, KoTopasi MO3BOJSAET OLEHUBATH MPABUIBHOCTh COOPAHHOM IKCHEPUMEHTAIbHOM YCTaHOBKH,
Oosiee TOJHO OMNpeNeNiATh IMOJHOTY M MPaBUIBHOCTH IPOJECIAHHOTO HCCIEA0BaHMs, aHAJIN3UPOBATh
JIOCTOBEPHOCTH MPECTABIEHHBIX IKCIIEPUMEHTAIbHBIX JaHHBIX. [Ipy 0THOBPEMEHHOM BBIIIOJIHEHUN PA3HBIMU
rpymmaMu OOyYarolMXCsl Pa3HBIX HMCCIENOBATENBCKUX pabOT IenecooOpa3HO HMCIONIb30BATh BHUJICO3AIHCH
Bcero xoja pabor. B 3ToMm ciydae onieHMBAaTbhCS MOTYT HE TOJBKO NMPEAMETHBIE Pe3yJbTaThl, CBSI3aHHBIE C
IPOBEICHUEM KOHKPETHOTO OSKCIIEPUMEHTa, HO U KOMMYHHKAaTHBHbIE M pEryJIATUBHbIC JCHCTBUS:
IUIAHUPOBaHUE paboThl, OTCIEXKHBAHHE XoJa pPabOThl, KOPpeKUus IUIaHa padoThl, KOMMYHMKalUs B
COBMECTHOH JIeITEIbHOCTH, HAIWYKE (MM OTCYTCTBHE) KOH(IMKTOB U CIIOCOOBI UX PEIICHHUS.

Hcnonb3oBanue 1UQPOBBIX TaOOpaTOPHil CYIIECTBEHHO PACIIUPSET CHEKTP BO3MOXKHBIX OIBITOB H
WCCIIeIOBAaHM, 0COOEHHO 3TO KacaeTcsi U3y4eHus: OMOJIOTHH U XUMUH.

Pacimpenue cnekTtpa BO3MOMKHOCTEH MOXHO —TMPOWJUIIOCTPUPOBATH Ha TpUMEpPE H3YUYCHUS
JIEKTPOMArHUTHOM MHAYKUMH B Kypce ¢u3uku. IIpm HCHOIB30BAHMM CTPEIOYHOIO aMmIepMmeTpa
TPaJULMOHHO HAOMIONAIOT JIMIIb (DAKT BOZHUKHOBEHUS MHIYKIIMOHHOTI'O TOKA B IPOBOHUKE U U3MEHEHHE €ro
HaIpaBJICHUs IPU H3MEHEHHUU CKOPOCTH BHECEHUs MAarHura WIM €ro nojspHocTH. Mcmonb3oBaHue
nu(pPOBOro JaTYMKA MO3BOJISET MONYyUUTh octuiuiorpammy 2J1C MHAYKIUH, BO3HUKAIOMIECH B KaTyIIKe, IPU
MIpOJIETe Yepe3 Hee MarHuTa. JTO MO3BOJISET CPAaBHUBATH 3HaUEHUSI MakcuMalbHBIX DJC mpu mposere yepes
KaTylIKy MarHuTa ¢ pa3HbIMH CKOPOCTSIMM U C pPa3HON MOJSPHOCTHIO, aHAJTU3WPOBATH BUJ MOIYYEHHOU
3aBUCUMOCTH, KOHCTPYHPOBATH HKCIIEPUMEHTAIbHBIC 33Ja4H 110 U3YyUYEHUIO JIEKTPOMArHUTHON UHAYKIIHH.

[Mudposass nabopaTopuss TO3BOJSIET OPraHU30BaTh MPOCKTHYKD U Y4eOHO-HCCIIEIOBATEIbCKYIO
NEeSTENbHOCTh IIKOJIHHUKOB KakK B paMKaX ypOKOB, TaK M BO BHEYPOUYHOU JesTeNbHOCTH. Hammuwue
Pa3HOOOPA3HBIX MU(PPOBHIX JATYUKOB JACT BOZMOXKHOCTH MIPOBOJUTH CaMbIe Pa3HOOOpPA3HBIC UCCIICIOBAHMSI,
OIMHpPasiCh Ha MHTEpeCH oOydaromuxcs. B kadecTBe mpruMepa MOKHO MPUBECTH MCCIIEAOBAHUS YKOJIOTHUSCKON
HAIPABJICHHOCTH TI0 BBHISBJICHHUIO (DAKTOPOB 3arpsi3HEHUS OKPYKAIOMICH Cpelbl, N3YICHHIO YKOJIOTHYECKOTO
COCTOSIHUS TIOMEIICHUH IIKOJIBI, TOYBBI, BO3/lyXa B HACEJICHHOM MYHKTE U T.J1. MccinenoBarenbeckue paboThl ¢
UCIIOJIb30BaHUEM HU(POBBIX JAaTYUKOB Iiesiecoo0pa3Ho mpezarate ydammmcs 10 - 11 kiaccoB B paMkax
00s13aTeNTbHOM IS HUX MPOCKTHON JESITeTbHOCTU. BBIMOTHEHNE TaKUX MPOEKTOB SBISETCS OCHOBAHUEM ]IS
OIICHKH HE TOJBHKO YPOBHs COPMUPOBAHHOCTH MPEAMETHBIX PE3YJITATOB, HO UTOTOBOM OIEHKU TOCTHKCHUS
METanpeIMETHBIX PE3yJIbTATOB OOyUYeHUS: KOMMYHHUKATHBHBIX (KOTOpBIC OIIEHWBAIOTCS KaK B IpoIecce
MPOBEJICHUST padOTHI, TaK M B IMPOIECCe 3alIUTHl MPOCKTA WJIM WCCIICIOBAHMS) U PETYJIATUBHBIX (KOTOpBIC
OLICHUBAIOTCS B TIPOIIECCE BBHIOIHEHUS IPOCKTA).

OcHarenue sl U3ydeHus (DU3MKH TPEICTAaBICHO B BUAC O0OpYIOBaHHS Ui JEMOHCTPAIIMOHHBIX
ONBITOB U 00OpyAOBaHMs sl Ja0OpaTOPHBIX pabOT M YUYCHHUYECKUX OIBITOB, BKJIFOYAs OOIILYIO ISt
€CTECTBEHHO-HAYYHOTO IIUKJIa MU(PPOBYIO TAOOPATOPHIO, a TAaKXKe MUPPOBYIO JIabopaTopHio Mo (u3uke (Kak
JIOTIOJTHUTEIBHBIN AJIEMEHT IS YTITyOJICHHOTO U3YYEeHUs (PU3UKH).

JleMoHCTpaniiOHHOE ~ 00OpyZOBaHHE O0OECTeunBacT BO3MOXKHOCTh  HAOMIOJACHUS  OOJBIIMHCTBA
U3y4aeMbIX SIBJICHHM, MPOLECCOB M 3aKOHOB. JTO BO3MOXHO MpPU ONTHMAJIbHOM COYETAHMM AHAJIOTOBBIX U
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U(PPOBBIX CPEICTB HAOIIOAEHUS, aHAIM3a U3MEPUTEIbHON HHpopManuu. Tak, Hanpumep, A Kypca GU3UKU
OCHOBHOI HIKOJIBI €CThb BO3MOKHOCTb JEMOHCTPALUU KJIACCUYECKUX JIEMOHCTPALMOHHBIX 3KCIEPUMEHTOB:
najeHue Ten B TpyOke HbroToHa, neMOHCTpaiusi AeHCTBHS atMoc(epHOro naBiieHHs, 3akoHa Ilackais,
U3MEHEHHs oObemMa TeJd IpU HarpeBaHWU (OXJIAXAEHWHU), MPUTSDKEHUs MoJjekyn u T1.0. Habop mno
UIEKTPOCTATUKE J1a€T BO3MOYKHOCTh JEMOHCTPALMK DJICKTPU3ALUM TEJl, 3aKOHA COXPAHEHUs 3apsija, JTUHUN
HaNpsHPKEHHOCTH 3JIEKTPUUYECKOro MO W T.J. M MOXKET HCIOJIb30BaThCS KaK § Kiacce MNpU HM3Y4YEHUHU
JIEKTPOMArHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu U3yYEHUHU 3JIEKTPOCTATUKU.

[Tpu mpoBeJeHUH NEMOHCTPAIMOHHBIX ONBITOB JIOJKHBI COOMIONAThCS TPEOOBaHMS K MX HAIJITHOCTH
(sicHast ¥ TOHATHas MOCTAHOBKA OMbITa), BUAMMOCTH Ul BCEX ydallMxcs Kiacca (IIpU HaJIMYUU MEJIKHUX
JeTajiell UCTIOJIb3YeTCsl UX YBEJIIMYEHHOE M300paKeHHe MPH MOMOIIM BeO-KaMepbl), SMOIMOHATIBHOCTH U, 110
BO3MOXXHOCTH, 3aHMMATEIbHOCTU (JIEMOHCTPAI[MOHHBIM ONBIT JOJKEH BbI3bIBATh HHTEPEC Yydalluxcs,
cO3/laBaTh MOTHBALIMIO K M3YyYEHHIO MpeaMeTa) MU yOeauTenbHOCTH (IOKa3blBaTh TOT 3(dekr, Ha
JIEMOHCTPALIMIO KOTOPOT'O OH OB HAIIPaBJIEH).

OnHako peanu3anusi JAEATENIBHOCTHOTO TM0AXOJa B OO0y4eHHH (U3UKE TMEPEHOCUT AakKIEeHT C
JEMOHCTPALIMOHHOTO ~ JKCIIEpUMEHTa Ha ydeHudyeckuid. Hampumep, 1o MexaHuUKe MCCIEIOBaHUE
KHHEMAaTHYeCKNX 3aKOHOMEPHOCTEH, 3aKOHOB JTUHAMUKH, KOJeOATENbHBIX MABIDKEHHHA IIEPEHECEHO B
YUYEHUYECKUI IKCIIEPUMEHT C COOTBETCTBYIOIIMM Ha0OpoM oOopynoBanus. [Ipu u3yueHun 3eKTpoIuHaMUKN
n1abopaTopHOEe 00OpYAOBaHHE II03BOJIAET MCCIENOBATh HE TOJBKO 3aKOHBI IIOCTOSIHHOTO TOKa, HO C
UCIIOJIb30BAaHUEM KOMIIBIOTEPHOTO OCHMIUIOrpada mo3BoJseT NMPOHAOII0AATh U UCCIEN0BaTh JIEKTPUUECKUE
LEeNH MEePEeMEHHOr0 TOKa, OJOK JMOJIOB TO3BOJIAET MCCIEAOBAaTh BOJBTAMIIEPHBIC XapaKTEPUCTHUKU AMOJA.
[Ipu U3ydeHun ONTUKHU J1abOpaTOpHOE 0OOPYAOBAHHE MO3BOJISIET U3YyYUTh 3aKOHBI T€OMETPUUYECKON ONTUKU
(mpenomieHue cBeTa B MOITYLMWIMHIPE W MOJy4YeHHE H300pa’KeHUs B JIMH3aX) U NPOHAOII0aTh OCHOBHBIE
SBJICHUS BOJHOBOM ONTHKU (MHTepdepeHIMsT U MOJIIpU3alus), HUCCIenoBaTh AUQPPAKIMIO CBeTa
(mudpakimoHHas pemeTka).

B cooTBercTBUM ¢ mpeaMETHBIMU pe3ysbTaTaMu oOyueHHs (u3nke o0OpyIOBaHUE JUIsl YUEHHYECKUX
OTIBITOB O00ECIEYMBAET MPOBEACHUE CIEAYIOUIMX THIIOB padoT, CrPYINIUPOBAHHBIX MO BHJIAM JEATEIbHOCTH,
HE3aBHCHUMO OT UX TEMaTHYECKON IPUHAIEKHOCTH:

1. TlpoBenenue MPSMBIX W3MEpPEHUN (UINICCKUX BEIUYHH (M3MEpPEHHE MAacChl, 00beMa KHJIKOCTH,
TEMIIEPATYPHbl KUIAKOCTH, CHJIbI, CHJIBI TOKA, HANPSOHKCHHS) C WCIOIH30BAaHHEM aHAJIOTOBBIX W IH(PPOBBIX
puOOpOB.

2. IlpoBepka 3aJaHHBIX NPEANOJIOKEHUH (MpsiMble M3MEpeHHs (U3NYECKUX BEJIUYMH U CpaBHEHHE
3a/laHHBIX COOTHOIIEHWH MEXJy HUMH). Hampumep: npoBepka ycioBuil IJIaBaHUs TeJl, YCIOBUN paBHOBECHUS
pbIdara v 0JIOKOB, 3aKOHOMEPHOCTEH IOCIIEA0BATEILHOIO U IaPAJUIEIBHOIO COEIUHEHHS IPOBOIHUKOB U T.JI.

3. Pacuer mo mnosyuyeHHBIM pe3yJbTaTaM MpPSMBIX HM3MEPEHUN 3aBUCHMOrO OT HUX MapameTpa (B
OCHOBHOI 1mKojJe) M KocBeHHble u3Mmepenus (B 10 - 11 kmaccax). Hampumep: yckopeHue Tena mnpu
PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHHE CBOOOIHOIO MaJeHNUs, )KECTKOCTh IPY>KUHBI, KO3 PULIMEHT TpeHus
CKOJIBKEHUS, MEXaHW4ecKas paboTa U MOIHOCTh U T.JI.

4. HaGmioneHue SBICHHM W IOCTAHOBKA OMBITOB (Ha Ka4eCTBEHHOM YpPOBHE) MO OOHApYKEHUIO
(hakToOpoB, BIUSIONIMX Ha MPOTEKAHWE JAHHBIX sBICHWH. Hampumep: mpsmMoiuHEHHOE pacnpocTpaHEeHUE
CBETa, IUCIIEPCHUS CBETA; M3yYCHHE CBOWCTB M300paKEHHUS B TNIOCKOM 3€pKajie U T.II.

5. HccnenoBaHue 3aBHCHUMOCTH OJHOM (U3WYECKOM BEIUMYMHBI OT JPYrod C MpeAcTaBICHUEM
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pe3yJbTaToOB B BHUJE Ipaduka M pacueTa UCKOMOro napamerpa. Hampumep: 3aBUCUMOCTH IYTH pPaBHOMEPHO
JBUKYLIETOCS TeNla OT BPEMEHU ABM)KEHHUS TENa; CUIIbI TPEHMSI CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JABJICHUS,
KayecTBa 00pabOTKH MOBEPXHOCTEH TN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHHS TEI;
CHJIBI YIPYTOCTH OT YAJIMHEHUS MPYKUHBI, BBITAIKUBAIONIEH CHIIBI OT 00beMa MOrpy>KEHHON 4acTH Tela M OT
IJIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Te€ja, OT IIyOHHbI, HA KOTOPYIO MOTPY>KEHO TEJOo U

T.1.

JlabopatopHoe o0opyaoBaHHE 0OECTIEYMBAET CAMOCTOSTENbHBIM YYSHUUECKH SKCTIEPUMEHT, KOTOPBIN
MOXXET HMMETh pa3inuyHbie (QOpMbL: (PPOHTANBHBIN SKCIEPUMEHT ((PpPOHTANBHBIC OMBITHI M JIaOOpaTOpPHBIC
paboTel), pabOTHl MpaKTUKyMa, Y4eOHO-HCCIEIOBATEIbCKUE pPAOOTHI W MPOEKTHl AKCIEPHUMEHTAIHHOTO
xapakrepa. [Ipu 3ToM HOpMaTHBHO-00s3aTEILHBIM BHE 3aBUCUMOCTH OT YPOBHSI M3y4YeHHS (HU3HKHU (Oa30BBIN
WU yTIyOJIeHHBIN) 1 00pa30BaTeIbHOM TPOrpaMMbl (OCHOBHAS WIIA CPEHSS MTKOJIA) SBISETCS (PpOHTATHHBINA
JKCIepUMeHT. VIMeHHO mocpencTBOM (PPOHTAIBHOIO SKCHEPUMEHTA JOCTUTAIOTCS MPEAMETHBIE Pe3yJIbTaThl
JKCIIEPUMEHTAIFHOTO XapakTepa, a Y4YalldMHUCS OCBaMBAIOTCS CIOCOOBI NIEHCTBUH, COOTBETCTBYIOIIKE
yKa3aHHBIM BBIIIE TSTH TUNIAM paboT. JIJabopaTopHbIi MPaKTUKYyM [eeco00pa3eH TOIbKO MPHU YIriyOIeHHOM
YPOBHE M3yUeHUS TPeIMETA.

OnTuManbHbIM Ui JOCTHDKEHUS IleJied TNpOBEAECHUS (QPOHTAIBHOIO OSKCIIEPUMEHTA  SBISETCS
npescTaBieHre J1abopaTOpHOrO OOOpPYIOBaHMS W MaTepualioB B BHUAEC TEMAaTHUECKUX KOMILUIEKTOB I10
MEXaHHUKE, MOJIEKYJIIPHON (PU3MKE, 3JIEKTPUUECTBY U onTHKe. Vcnoiap3oBaHHE TEMaTHUYECKUX KOMIUIEKTOB
crocoOCTByeT (OPMHPOBAHUIO TAKOTO Ba)KHEHILEro yMEHHUs, Kak IMOJ0O0p ydaluumucs oO0OpyaoBaHHS B
COOTBETCTBUHM C LIEJNbIO HCCIEAOBAaHUS U3 M30BITOYHOM HOMEHKJIATYpHl MPEAJIOKEHHOTO KOMIUICKTA;
MO3BOJISIET IPOBOIUTH HKCIEPUMEHTANIBHYIO paboTy Ha JII0OOM 3Tare ypoKa; YMEHbIIAET TPYAOBBIE 3aTPaThl
yUUTENsl TPH TMOJATOTOBKE K YPOKaM, IIOCKOJBKY HE TpeOyercsi IMepeKOMIIOHOBKa OOOpyNOBaHHS B
COOTBETCTBUH C 3a/ladaMH KOHKPETHOTO ypOKa.

HpI/I IIAHUPOBAHHUHN IIPAKTHYCCKUX pa60T BAXXHO HMCTb B BHAY, YTO IMPEAMCTHBLIC PEC3YyJIbTaTbl
OKCIICPUMCHTAJIBHOTO  XapaKTepa MOryT OBITb OCBOEHBI TOJBKO npu OHNTUMAJIBHOM  COYCTAHUU
KpPaTKOBPEMCHHBIX (I)pOHTaJ'ILHBIX OIIBITOB 1 OAHOYAaCOBBIX naGopaTopHLIX pa60T.

BaxHoe 3HaueHue UMeeT TOT (GaKT, YTO B COCTaB (PPOHTAIHLHOTO 000PYIOBAHUS HAPSIY C aHAJIOTOBBIMH
BXOJAT M IU(PpPOBbIE cpeAcTBa u3MepeHus. K HUM OTHOCSTCS 3JEKTPOHHBIM CEKYHIOMEp C JaT4MKaMH,
JJIEKTPOHHBIE BEChl M AATYMKU HUPPoBOil 1aboparopun. Takum oOpa3om, Npu NpoBeACHUU (HPOHTAIBHOTO
9KCHEpPUMEHTa B OCHOBHOH WIKOJE€ YYEHMKHM 3HAKOMATCS C 3JEKTPOHHBIMU CIIOCOOAMHU H3MEpPEeHUH u
BBIYMCIICHUH.

bnok o6opynoBanus Ui yueHHUECKUX padoT no ¢usuke chopMUpoBaH Ha O6a3e nepeyHst 000py0BaHHS
IUIL TIPOBEJCHUS OCHOBHOTO TOCYAAapCTBEHHOIO »JK3aMeHa Mo (usuke. lcnonb3oBaHue IIpUOOPOB U
00OpYIOBaHUSI C E€IWHBIMH JUIsI BCEX OOYyYarOIMXCS XapaKTePUCTUKAMHU II03BOJIIET CTaHIApPTHU3UPOBATH
MPOIeTyphl BBHITIOJTHEHUSI AKCIEPUMEHTAIBHBIX 3aJaHWil Ha dK3aMeHEe M OO0ECICYHTh HAJICKHYIO OIICHKY
pe3ysIbTaTOB HAa OCHOBAaHWHM SKCHEPTHOW MNPOBEPKH OTBETOB OOydarommxcs. [Ipu 3TOM OcHOBaHMEM IS
BBIBOJIa O TPABHJIBHOCTH NPOBEJCHUS JAHHOTO OIBITA SIBISIOTCS PE3YJIbTaThl, MOJYYECHHBIE YYaIIUMHCS
MOCPEICTBOM IPSMBIX H3MEPEHHH 3aJJaHHBIX (PU3UUECKUX BEITHUHUH.

HaGop ans mpoBeneHHs OCHOBHOTO T'OCYAAapCTBEHHOIO OJK3aMeHa o0ecreuynBaeT —pa3paboTKy
HECKOJIbKUX OJHOTHITHBIX 3aJaHWH TIPU HUCIOJH30BAHWU OJMHAKOBOTO OOOPYZOBaHUS C Ppa3HBIMU
XapaKTePUCTHKAMH. DTOT MOIXOJ IIeTIECO00Pa3HO UCTIONB30BaTh U TIPU MPOBEICHUH (PPOHTATBHBIX OTBITOB U
n1abopaTopHbIX paboT. Hampumep, nmpu npoBEICHUH UCCIICAOBAHMS 3aBUCUMOCTH CHJIBI TOKA OT HANPSIKCHUS
MOYXHO BBIJICIIUTh B KIJACCE€ TPYIIbI, KOTOpble OYIyT TMPOBOAMTH JJaHHOE WCCIEIOBAHHE, HCIIONIb3YS
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PE3UCTOpPHI C Pa3HBIM COMPOTUBJIICHHWEM, W JamIouky. [lo pe3ynbpraTaM MOXHO CpPaBHHUTH TMOJYYCHHBIC
3aBHCUMOCTH, OOCYJIUTh TPAHUIIBI BHITOJHEHHS 3akoHa OMa JJisl y4acTKa ILEH, ONPEICIIUTh COMPOTUBIICHUS
PE3UCTOPOB.

CrnenyeT OTMETUTH, YTO MPHU NPOBEACHUH (POHTAIBHBIX OIBITOB U JIAOOPATOPHBIX PabOT B OCHOBHOM
IKoJIe TpeOyeTCs 3aIUCh PE3yIbTAaTOB BCEX MPSMBIX U3MEPEHUN ¢ YUETOM aOCOIOTHON MOTPEITHOCTH. 3/1eCh
OpU UCIHOJB30BAaHUU TPAJAULMOHHOTO OOOpYyAOBaHUS (MEH3YPOK, JHHAMOMETPOB, TEPMOMETPOB) U
CTPEJIOYHBIX aMIIEPMETPOB U BOJBTMETPOB A0COJIOTHYIO MOTPEIIHOCTh I€1eCO00pa3HO CBS3BIBATH C LIEHOM
JeneHust mpubopa, a mpu rnepexoje K HU(pPOBBIM HHCTpyMeHTaM (LM(poBble BEChl UM JaTYUKH) YUHUTh
paboTaTh ¢ ONMUCAHUSMU ITUX MPUOOPOB, BBIACISSA JaHHBIC 00 a0CONIOTHON MOTPENTHOCTH, THOO0 MpeaIarath
3HAYEHUE MOTPEIIHOCTH B TEKCTE 3a/laHUM.

[Ipu mpoBeneHUU HUCCIIEJOBAHUS 3aBUCUMOCTEH OJHOM (PU3MUECKON BEIMUYMHBI OT APYroM ydairuecs
JIOJKHBI OCBOUTH ITOCTPOEHUE IPa(hUKOB C YKa3aHHEM a0COIIOTHBIX OTPELIHOCTEHN, a TP IPOBEJEHUU padoT
Ha IPOBEPKY IPEAIOJIOKEHUN - YMEThb CpaBHUBaThb 3HA4YCHMs JABYX NPAMBIX HM3MEPEHHH C Y4ETOM
a0COIIOTHON TOTPEIIHOCTH (HapuMep, IMyTeM CPaBHEHUS] MHTEPBAJIOB MOJTYYECHHBIX 3HAUYCHUH Ha YMCIOBOM
ocn). IlpoBenenne wu3MmepeHuid W ucciefoBaHuii B Kypce ¢usuku 10 - 11 KiIaccoB OMONHAIOTCS
WCIIOJIb30BAHUEM  OTHOCHUTEIBHBIX IOTPEIIHOCTEH, ydYallMecs JOJDKHbI HAyYHWThCS  PACCUMUTHIBATH
OTHOCHUTEJIbHBIE MOTPEIIHOCTH B MPOCTEHUIINX Cy4yasX MpsAMbIX H3MEPEHUH W CpaBHUBAThb TOYHOCTh
Pa3IUYHBIX U3MEPEHUIA.

OOpaiaeM BHUMaHME, YTO OLICHMBAHUE JAOOPATOPHBIX pPabOT JOHKHO Oa3upoBaThbcs, Kak U B
KPUTEPHX OLIEHUBAHMS dKCIIepUMEHTaIbHbIX 3a1anuii KUM OI'D, He Ha npaBUIBLHOCTH O(OPMIICHHUS OTYETa
0 paboTe, a Ha MPaBUWJIBHOCTH JEUCTBUN IO cOOpPY YCTAaHOBKH, IPOBEACHUIO OIBITOB, CHATHIO IOKa3aHUI
prOOpOB.

OcHaiienue a1 W3y4eHHs] OWOJIOTMM TMPEACTaBICHO KOMIUIEKTAMHU JEMOHCTPALMOHHBIX BIIAXKHBIX
npenapaToB, repOapueB U KOJJIEKIMHA 110 pa3HbIM TeMaM Kypca OMOJIOruH, a Takxke 1udpoBoi naboparopueit
JUI TIPOBEJICHMs MNpakTHUecKux padoT. Kpome Toro, mpu u3ydeHHH OHMOJOTMH MOXKET HCIOJIb30BATh
udpoBas 1adopaTopus Mo OUOJIOTHHU (KaK JOMOTHUTEIBHBINA JIEMEHT AJIs YIITyOJIeHHOT0 N3y4eHHs Kypca).

B ydeOHOM mporecce ywammecs JODKHBI TOJXYYUTh BO3MOXHOCTh YYBCTBEHHOTO BOCIIPHUSITHS
M3y4yaeMbIX SBJICHHM U 00BeKTOB. OJHAKO HU3y4yaeMble SBJICHHS M OOBEKTHI HE BCErJAa MOTYT OBIThH
HETIOCPEJICTBEHHO BOCIPOW3BEICHBI WJIM TIOKa3aHbl B y4yeOHOM TOMemieHHuH. B 3ToM ciydae yueOHOE
000opyI0BaHHE Ja€T BO3MOXKHOCTh MX BOCIIPOM3BECTH OTOCPEOBAHO, Yepe3 KOJIIEKIIMIO, repOapHbIN JIUCT,
MUKpOIIpenapar, MoJielb, BUeo(GparMeHT u T.I1.

Brnakuble mpenapatsl MpeICTaBIsSIOT cCOOON HaTypajbHbIE 0OBEKThI, CMOHTUPOBAHHbIC HAa CTCKISTHHOM
TUTACTUHKE ¥ OMYUICHHBIE B CTEKJISTHHBIN UIMHIP ¢ KOHCEPBUPYIOMIEH KHUIKOCTBIO, JTHO0 Mpe/ICTaBICHHbIE B
IJIacTUKe. 37ech Npe/laraloTcs TOTajlbHbIE IIpernaparbl, IO3BOJSIONIME H3y4daThb BHEIIHEE CTPOCHHUE
opranu3sma wid ero vactH, (Hampumep: "Kopenbp 0600oBoro pactenuss c kiaybenbkamu", "I'amioka");
aHaTOMMYECKHE Ipernaparsl, NpeAHa3HaYeHHble JJI M3YYCHHUs BHYTPEHHErO CTPOEHHsl OpraHM3Ma WM €ro
opranoB (Hampumep: "BHyTpeHHee cTpoeHue nsarymiku", "BHyTpeHHee cTpoeHue NTHUIH'"); OHOIOTHYECKue
IpenapaTsl, AAOIIKE NPEACTABICHUE O CTaAMSIX Pa3BUTHS opraHu3Ma (Hampumep: "Pa3BuTthe KocTUCTOMN
pbi0bl", "Pa3Butne Kypunbl"). BraxkHeie mpenapaThl UCIIOIB3YIOTCS KaK pa3gaTOuHBIA MaTtepHual B Mpolecce
JEMOHCTpAallMd NPU M3YyYEHUU HOBOTO MaTepHaja WU B IPOLECCE BHINOJHEHHS MPAKTUYECKUX 3aJaHUH,
pa3paboTaHHBIX HA UX OCHOBE.

I'epbapun - coOpaHHe NPECCOBAHHBIX, 3aCYLICHHBIX PACTEHUN WIM HX YacTeil MOMOTralmT H3y4yaTh
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pacTeHre B KaOMHETE M y3HABaTh €ro B MPHPOJIE, a Tepdapu3ainus - Hauboiee MPoCToi crocod COXpaHEeHHUs
pacTeHMii M WX dYacTell B TEeUeHHE JUIUTEIHHOIO BpEeMEHU. B mepeuHe mpelaraeTcss CUCTEMaTHYECKUN
repOapuii (Hapumep, "OCHOBHBIE TPYIIIBI pacTeHui") U repOapwuii mo od1iei Onoaoruu (KOTOPHIN TO3BOJISET
MPOMJUTIOCTPUPOBATE ~ M3MEHYHMBOCTh, HCKYCCTBEHHBIH  OTOOp, CHUCTEMAaTHYECKHE  KaTeTOpHH U
BHJI000pa30BaHNE, TUBEPTCHINS U KOHBEPTCHIIHSI, TOMOJIOTHYHBIC U aHAJIOTUYHBIC OPraHbl, PyJAMMCHTApHBIC
opranel, apomMopdo3, wamoamanTanus (EHOTUI W TCHOTHIL, MOJUIUIOWIMS, OTIAJCHHAs TUOpUAMU3ALNS,
B3aUMO/ICHCTBHE PacTEHHUI ¢ a0MOTHYECKUMU (DaKTOpaMH CPEJIbl, B3aUMOICHCTBUE PACTCHUN ¢ OMOTHUECKUM
(daktopamu cpensl). ['epOapHBIil MaTepual UCHONB3YIOT KaK Pa3AaTOYHBIN Marepuan Ajis JEeMOHCTpAIuu
M3y4aeMbIX OOBEKTOB, JUISI BBHITIOJHEHHS MPAKTUYECKUX 3aJaHUN TP 3aKPEIUICHUW MaTepuayia WIn
JTUATHOCTHKH YICOHBIX PE3yJIbTaTOB.

Takxke npeacTaBlIeHbl KOJUIEKIIUN - HA0OPHI MPEMETOB UJIH BEIIECTB, MM000PAaHHBIX MO OMPEICICHHBIM
npuzHakaM. OObeKTaMM HX MOIYT OBITh pAacIlpaBlICHHbIE U 3aCyIEHHbIE HAcCEKOMble, pakooOpa3HbIe,
PAKOBHMHBI MOJITFOCKOB, OTJENbHBIE YacTH CKEJETOB >KMBOTHBIX. B KOJJIEKIUSAX COUETAIOT HATypasibHbIE
O00BEKTHI C UX M300paXEHHEM B BHJIE PUCYHKOB WJINM MyJisDKed - umurtanmid. [IpemnoxkeHHble B mepeuHe
MOp(OJIOTHUECKUE KOJUICKIIMM JIAIOT NPEJCTAaBICHWE O BHEIIHEM CTPOCHUH OPraHOB WM HX YacTew,
MO3BOJISIIOT MPOBOJUTH CPABHEHMSI OOBEKTOB, BBICHATH MX OOILIME YEpPThl U YEPThl pazauuus (Harpumep:
"IIpencraBuTenu OTPSIIOB HACEKOMBIX" M JIp.); OOIIEOHMOJOTHYECKHE KOJIJIEKIUU IO3BOJISIIOT BBISICHSTH
B3aUMOCBSI3M B OpPraHMYeCKOM MHpE, paccMaTpuBaTh pa3BUTHE  OPraHU3MOB, IPOCIECKHUBATH
o0mebunonornyeckre 3akoHomepHocTu (Hanpumep: "[IpuMepsl 3alUTHBIX TPUCTOCOOIEHUH Y HaCeKOMBIX").
Komneknuu, kak u repOapuu, HCIONB3YIOT KaK pa3JaTOYHbIM MaTepuall A JEMOHCTPALUU HM3YydaeMbIX
OOBEKTOB, JUI BBIOJHEHUS TNPAKTHUECKUX 33JaHUN MpH 3aKPeIUICHMH MaTepuana HId JUarHOCTHUKU
y4€OHBIX pe3yIbTaTOB.

O3HaKOMJIEHUE ydamuxcsa ¢ MUKPOCKOITMYECKUM CTPOCHUEM KHUBBIX OPraHM3MOB - OAHA U3 TJIaBHEHUIIINX
3aa4 HayKH, MMO3BOJISIONIMX ITOJIBECTH INKOJIBHUKOB K TOHUMAHHUIO €IUHCTBA OpraHmdeckoro mupa. s
NPOBEICHUS J1a00OPaTOPHBIX paboT B MU(PPOBYIO JTA00OPATOPUIO BKIFOUYEH MUKPOCKOII, & B KOMIUIEKTE MOCYIbI
1 00opyaoBaHMs OOIIEro Ha3HAYEHUS WMEIOTCS HEOOXOAMMOE OCHAIEHUE Ui MPOBEACHUS JTa00PATOPHBIX
pabor.

[Mu¢posast maboparopus BKIIOYAET HAOOp JJs M3TOTOBJIEHUS MHKpoIlpenapaToB. CBexue mpenaparbl
W3rOTABIIMBAIOT JUIsI HEMEUIEHHOTO paccMoTpeHus. K HUM oOTHOcATCS XKUAKOCTHBIE (OOBEKTHI OOBIYHO
MOMEIIAIOTCSL B BOJy, @ IperapaTbl COXPaHAIOTCS B TEUEHUE HECKOJIbKUX JHEH), cyxue (Hampumep, 4YacTHUIly
NTUYBETO Tepa, MPOCTO MOJOXKUTH Ha MPEMETHOE CTEKII0O MU MUKPOCKOIMPOBATH), KUBbIE MIpenapaTsl (Ma3Ku
- KalUIM JKUIKOCTH, HAapUMep KpPOBH) M BUTAJIbHBIC IMpenaparhl (KOTOpPbIE MCIOIB3YIOTCS AT HU3y4EHUS
MAJIOKJIETOYHBIX OOBEKTOB (IIPOCTEUIINX, KOJOHUHM BOAOpOCIHEH), s HaOMroAeHUs NBUXKEHUs (Ty(elbKH,
ameOn1). [IpuroroBnenrne MUKpornpernapaTa BeIpadaThIBAECT Y YUalIerocsi HABBIKU CaMOCTOSITEIbHOU paloTHI,
aKTUBHU3HPYET HX II03HABATENbHYIO JEATEIbHOCTh M 3HAKOMUT C TEXHUKOM M METOAMKOW Hay4yHOTrO
uccienoanus. B uudposyro mabopaTopuio BKIOYEH TaKkKe U HAOOp MUKPOMPENapaToB, KOTOPBIM COAEPKUT
MOCTOSTHHBIE TIPETapaThl, I0JIT0€ BPEMS COXPAHSIOIINECS B IPUTOTHOM ISl MUKPOCKOTTUPOBAHUS BUJIE.

Crnenyer OTMETUTh, YTO HapsALy C MCIOJIb30BAHHUEM MEPEUMCICHHOTO BBINIE y4eOHOro 00Opy/OBaHHUs
BOXHYIO POJIb B U3YYEHUH OMOJIOTUU UTPAIOT IPUPOAHBIE OOBEKTHI, TAK KaK B OOJIBIIMHCTBE CIIy4aeB TOJIBKO
OHM MOTyT 0O0€cleynuTb HauOOJBIIYI0 KOHKPETHOCTh M IOJIHOTY 3HAaHUM YydYalllUXcsl, IOMOTaroT
(hOpMUPOBAHUIO Y HUX MPABWIbHBIX OHONOrHYecKux 3HaHUH. K TakuM *UBBIM 00BEKTaM OTHOCAT pacTeHUS,
YKUBOTHBIE KUBOTO yToJika, akBapuyma, Teppapuyma. I HeKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOIHBIMU
00BEKTAMU SIBISIFOTCS] SKCKYPCHUH B OMOJIOTHYECKHE U KpaeBeAueCKue My3eH, OOTaHUYECKHE Caflbl, 300MapKu
U OKpY’KaroIllye IIKOJIy €CTECTBEHHbIE M HCKYCCTBEHHBIE MPUPOJIHBIE COOOIIECTRA.
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PacnopsixeHne MuHnpocseleHns Poccum ot 12.01.2021 N P-6
"O6 yTBEPXKAEHNN METOAMYECKUX PEKOMEHAALMI MO CO3L4aHUI0 U
(YHKLUMOHM...

[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

TpaauiMOHHBIE OHMOJIOTUYECKHE MYJSDKM M MOJEIM B HACTOSIIEe BPEMs YCICIIHO 3aMEHSIOTCS
IUGPOBBIMU  O00pa3oBaTeIbHBIMH  pecypcaMu:  BuIacoparMeHTaMu, aHUMalMeH, BHUPTYaJIbHBIMU
naboparopusmu. [{udpossie oOpa3oBaTenbHbIe peCypchl HE MOTYT CTaTh MOJHOIICHHON 3aMEHOHN peallbHbIX
MIPUPOJTHBIX 0OBEKTOB, HO JIAIOT BO3MOXHOCThH TMTO3HAKOMHTHCS ¢ 00JIee IMPOKUM KPYroM OOBEKTOB, CO3AI0T
MPEINOChIIKN JUII WHTEHCH(UKAMu 00pa30BaTENLHOTO Tpolecca W 00eCHeunBaIOT HE3aMeIITUTEIbHYIO
00paTHYI0 CBsI3b, KOMITBIOTEPHYIO BH3yajH3alHui0 HHOOpMAIMH, aBTOMATH3AIMIO YIPABICHHUS Y4eOHOH
JIeSITeIIbHOCTBIO U KOHTPOJIb €€ Pe3yJIbTaToB.

OcHamieHue Ui U3y4YeHHs XMMHUHU TIPEJICTaBICHO B BHJEC JEMOHCTPAIMOHHOTO 00OpYyIOBaHMA,
KOMIUIEKTa XMMHUYECKUX PEAKTUBOB C HEOOXOAMMBIM O0OpYyIOBaHHMEM M3 OOILEro KOMIUIEKTa MOCYAbl U
000py/OBaHUs AJIsl YYEHHMUYECKHUX ONBITOB M KOMIUIEKTa Kojulekuuid. Kpome TOro, mpu H3yuyeHUU XUMUU
HCIIONIb3yeTCsl 00mias JUIsi eCTEeCTBEHHO-HAyyHOro IuKia Iudpoas nabopaTopusi, a Takke HUppoBas
n1abopaTopus O XUMUH (KaK JOMOJHUTEIbHBIN 3JIEMEHT [yl yIIIyOJIE€HHOTO U3YUEeHUs XUMUH).

I[CMOHCTpaI_II/IOHHHﬁ 9KCIICPUMCHT SBJISICTCA Ba)XKHOM Y4aCThIO O6y‘{eHI/I$I XHUMHU. 3,[[60]: Ba’XHO IIOMHMUTB,
4TO IIpH €ro NpoBCACHUN 00s13aTCIBLHO JOJIDKHBI OBITH CO6J'IIOI[CHBI BCC HCO6XOI[I/IMBIG OTallbI:

IIOCTaBKa LIeJIM DKCIIEPUMEHTA,

ONMCaHUe HEOOXOUMOTO JUISl €0 BBIIIOJHEHHS] 000PY10BaHUS U PEaKTUBOB,

IJIAHUPOBAHUE MOPSIKA POBEIACHUS,

ONMCAHUE UCXOHBIX BEILECTB,

MIPOTHO3UPOBAHUE 0KMIAEMBIX B PEAKIIMOHHOM CMECH U3MEHEHUU U PE3YIbTAaTOB 3KCIIEPUMEHTA,
ONMCAaHUE U3MEHEHUM, IPOU3OLICAIINX C BEIIECTBAMU,

(bopMyIHpPOBKa BHIBOJIOB U3 SKCIIEPUMEHTA,

CO37JaHUE PUCYHKA SKCIEPUMEHTAIBHON YCTAHOBKH M COCTABJICHUE YPABHEHUS PEAKIUH.

B mpouecce nmpoBeneHus 1eMOHCTpalUii, yJalluecss OCBaMBAIOT 3Tallbl MPOBEACHUS OMbITA, MOITOMY
HanOosee 3(h(HEeKTUBHBIM SBISIETCSA HE IIPOCTOE OIMCAHUE OIBITA YUYUTEIEM, & UCIIOJIb30BaHUE IBPUCTUYECKON
6ecenpl. Ilpu peanmuzanuu Takoro cueHapusl Jake HE OYEHb CIOXKHBIM OIBIT 3aHMMAaeT JOBOJBHO MHOTO
BpPEMEHHU, HO CJEI0OBaHME €My IMO3BOJSET 00ecleYuTh MOHMMaHUe OOYyYaroIMMUCS MPHUEMOB HAy4YHOTO
IIO3HAHUS U HCIIOJIb30BAHUE WX YK€ B CaMOCTOSITEJIbHOM JEATEIbHOCTH B IPOLECCE YUEHUUECKOIO
skcriepuMenTa. Ha HavanpHOM 3Tane u3ydeHus xumuu (B 8 - 9 kjaccax) MMEHHO TaKOM MOJXOJ MO3BOJISET
JOCTUYb MaKCUMaIbHON 3(P(GEKTUBHOCTH OT MPOBEACHHS JTAOOPATOPHBIX M NMPAKTUYECKUX paboT, a Takke
c(OpMHPOBATH Y yUalllUXCs OTBETCTBEHHOE OTHOIIEHUE K SKCIIEPUMEHTY.

[Ipy ouEHUBAaHMM YYEHHUYECKUX MPAKTUYECKHX paboT 1eaecoo0pa3HO YUMTHIBATh MOJIXOJBI,
HCIOJB3YIOIME B  JK3aMEHALMOHHBIX  Marepuainax. Tak, B HacTOALEe BpeMs Ipeajaraercs
SKCHEPUMEHTAIbHOE 33/IaHuE, IPEeIyCMaTPUBAIOLIEe BBHIOOP JBYX BELIECTB W3 IATH NPEAJIOKEHHBIX U
MIPOBEJIEHUE C HHUMH PEAKLMH, OTPAKAIOUIUX XHMHUYECKHE CBOMCTBA YKa3aHHOTO B YCIIOBUHM 3a/laHus
BemecTBa. OlleHMBaHME UJIET HA OCHOBAaHUM OTYETa YUEHHKA O MpojeiaHHOW paboTe (ypaBHEHMs peaklUi,
BBIBO/IbI O HAOJIOAEHUSAX) M Ha OCHOBAHMUU NPSAMOro HAOMIOACHUS 3a ACHCTBUSAMM YYEHHUKA 110 MPOBEJIEHHIO
onbITOB. [IpH 3TOM BBIIEISAIOTCS 3TAbl 0TOOPA BEIIECTB M CMEIINBAHUS BEIIECTB B COOTBETCTBUU C IyHKTaMHU
MHCTPYKIIMHU K padoTe.
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"O6 yTBEPXKAEHNN METOAMYECKUX PEKOMEHAALMI MO CO3L4aHUI0 U
(YHKLUMOHM...

[JokymeHT npepoctasneH KoHcynbTaHTAOC
[aTta coxpaHeHus: 08.04.2021

BaxkneiimuM HampaBieHHEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYEHHMYECKOTO 3KCIEpUMEHTa JOJHKHO
CTaTh UCMOIB30BaHUE IUPPOBOIL TaGOpaTOPUH, KOTOPAsI TIO3BOJSET OPraHU30BATh XUMUYECKHUI IKCTIEPUMEHT
Ha TMPUHIUIIMAILHO HOBOM YpPOBHE, MEPEHTH OT KaueCTBEHHOM OLIEHKM HaOJI0/1aeMbIX SBICHUN K
CUCTEMHOMY aHAJIM3y KOJMYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ maTumkamu MUQPPOBOI J1abopaTopuun
obecreunBaeTCsl aBTOMaTU3UPOBAHHBINA cOOp M 00pabOTKa JaHHBIX, X0/ IKCIIEPUMEHTA MOXKET 0TOOpax)aThCs
B BUJe IrpadMKOB WM MOKa3aHUN MPUOOPOB, a PE3yNbTaThl IKCIIEPUMEHTOB MOTYT COXPAHATHCA JJIUTEIBHOE
Bpems. Haumbonee akTyanpHBIM A8 XUMHUU SBISETCS MEPEXOA K KOJIMYECTBEHHBIM XapaKTEPUCTHKAM,
KOTOPBIA MOKHO MPOWUIIOCTPUPOBATH  CIECAYIOUIMMU MpPUMEpPAMU: HU3YUYEHUE CTPOCHUS IJIAMEHH,
onpeneneHue pH B pa3HbIX cpenax, ONpeAesieHUe CKOPOCTU PEAKIUU, U3YyUYCHUE BIUSHUS KOHIEHTPALMHU U
TEeMIIepaTyphbl Ha CKOPOCTh PEAKIIUH.

[udposast naboparopus MO3BOJIIET pealn30BaTh MEXIPEIMETHBIE CBSI3U C JIPYTMMH IpeIMeTaMu
€CTECTBEHHO-HAyYHOI'0 IIMKJIA, IOCKOJbKY JaeT BO3MOXHOCTb BBINOJIHATh HMHTETPUPOBAHHBIE YydeOHbBIE
UCCICNOBAHMUS II0 E€CTECTBEHHBIM HayKaM, [PUMEHATb W OCBaWBaTb JJIEMEHTBI CTAaTUCTUKU U
MH(POPMAIMOHHbIE TEXHOJIOTHH.

ITpunoxenne N 6
K MeToan4eckuM peKOMEeHIAIsIM

NMPUMEPHbIW NEPEYEHb
OBOPYAOBAHUA, PACXOAHbIX MATEPUAINOB, CPEACTB OBYYEHUA
U BOCMUTAHUA ANnA CO30AHUA U OBECNEYEHUA ®YHKUMOHNPOBAHUA
LUEHTPOB OBPA3OBAHUA ECTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOM
HAMNPABJIEHHOCTEW "TOYKA POCTA" B OBLUEOBEPA3OBATEJIbHbIX
OPIrAHU3ALUAX, PACIMNMONOXEHHbLIX B CEJIbCKOU MECTHOCTH
N MAJbIX TOPOOAX

Taomuma N 1

CTAHOAPTHbIA KOMIMJEKT
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PacriopsixeHne MuHnpoceelleHns Poccumn ot 12.01.2021 N P-6
"O6 yTBEPXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHUIO U DYHKLIMOHMW. ..

[lokyMeHT npeaocTasneH KoHcynbTaHTIAOC

[ata coxpaHeHus: 08.04.2021

HanmmMmeHnoBaHme
00opy1oBaHUS

KpaTkue npumepHbie TEXHUYECKHE XAPAKTEPUCTUKHU

KommuectBo
€AMHULL JJI5
obmeoOpaszoBare
JTBHBIX
OpraHu3alnii, He
SIBIISTFOTIIAX CSI
MaJIOKOMIUICKTH
BIMH, €. U3M.

KonmuaectBo
EIMHULL IS
o0mieobpazoBar
€JIbHBIX
OpraHu3alui,
SIBIISTFOLIIAX CSI
MAaJIOKOMIIIIEKT
HBIMH, €]I. U3M.

EcrecTBeHHO-Hay4Has1 HAPABICHHOCTh

1.

Oo6mee obopynoBanue (pu3uka, XUMuUs, OHOTOTHS)

1.1.

Hudposas
nabopaTopus

y4eHUYeCKas
(puzuka, xumus,
OHOIOoTHS)

[{udpoBoii AATYHUK IEKTPOIIPOBOAHOCTH

Hudposoit natunk pH

[{u¢poBoii JaTYNK NOJIOKEHUS

[udposoii gaTuuk TEMIEPaTyphI

[TudpoBoii JaTYMK aOCOTIOTHOTO JaBJIECHUS
[{udposoii ocumiorpadpuuecKkuil 1aTInK

Becsl anextponnsie yueousie 200 r

MHUKpOCKOIT: TUPPOBON MIIN ONTHUECKHUH C
yBenudyeHuem ot 80 X

HaGop a5 U3roToBIEHNs MUKPOIpENapaToB
Muxkpornpenapatsl (Habop)

CoenuHUTENbHBIE IPOBOJIA, IPOTPAMMHOE
o0ecrieyeHre, METOIMUYECKUe YKa3aHus

KOMIUIEKT COITyTCTBYIOLIUX 3JIEMEHTOB ISl OIIBITOB I10
MEXaHUKe

KOMIUIEKT COIIyTCTBYIOLIMX JIEMEHTOB JIJISl OIIBITOB IO
MOJIEKYJISIpPHOM (hu3nke

KOMIUIEKT COIIyTCTBYIOUIMX AJIEMEHTOB ISl OIBITOB IO
JJIEKTPOAUHAMHUKE

KOMIUIEKT COITyTCTBYIOLIUX 3JIEMEHTOB ISl OIIBITOB I10
OITHKE

3 mT.

HapAe)XHas npaBoBas noaaepXKa
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[lokyMeHT npeaocTasneH KoHcynbTaHTIAOC

[ata coxpaHeHus: 08.04.2021

1.2.

Kommiext nocy el u
o0opynoBaHus IS
YUEHHUECKUX
OTIBITOB (puzmka,
XUMUS, OUOJIOTHS).

[lItaTuB 1abopaTOPHBIA XUMHYECKUN

Ha6op wamex [Tetpu

Ha6op uHCTpyMEHTOB mpenapoBaibHBIX

Jloxkka Juis COKUTaHus BEIIECTB

Crynka ¢apdopoBas ¢ mecCTHKOM

HaGop 6anok 11t XxpaHeHust TBEpbIX peakTHBoB (30 -
50 M)

Hab6op ckisiHOK ((pi1akoHOB) JUTsl XpaHEHUST PACTBOPOB
PEaKTUBOB

Ha6op npubopoxk (I1X-14, I1X-16)

[Tpubop 11 noayyeHus ra3oB

CnuproBka

I'oprouee w1 ciupTOBOK

dunbTpoBanbHas Oymara (50 mT.)

Konba kxonnueckas

[Tanouka cTexyisiHHAs (C pe3MHOBBIM HAKOHEYHHKOM )
Yameuka /715 BhIMTapUBaHUS (BIIAPUTEIbHAS YaIIeuKa)
MepHbiii TUIHHID (MJTACTUKOBBIN)

Boponka creknsanaas (Manas)

Crakan crexasaubii (100 mt)

["azooTBOHAs TpyOKa

BbHNOJIOI' A

2.1.

KommiiekT BiakHBIX
MperapaTroB
JEMOHCTPALIMOHHBII

Ha3Ha4YeHHeE: IEMOHCTPAI[MOHHOE,
MaTepuaj KOHTeHHepa: IJIaCcTHK,

repMeTHUYHas KPBIIIKA: HATH4HE,

KpEIJICHUE PKCIIOHATA: HAJIU4Ke,
KOHCEPBHPYIOIIIEE BELIECTBO: HAJTUUNE,
HaKJIEWKa C HAMMEHOBAaHUEM: HaJIU4HeE.

He MeHee 10 mpemapaTtoB U3 MPUBEAECHHOTO HUXE
CIIHCKa!

Bnaxxnerit npemapar "be33yoka"

Bnaxusiii npenapar "["agroka"

HapAe)XHas npaBoBas noaaepXKa
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[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

Brnaxuslit npenapar "BHyTpeHHee cTpoeHue
OpIOXOHOTOI'0 MOJUTIOCKA"

Brnaxunsiii npenapat "BHyTpeHHee CTpOeHHE KPBICHI"
Brnaxuslil npenapar "BHyTpeHHee cTpoeHue JIAryImKu"
Brnaxuslii npenapar "BHyTpeHHee cTpOoeHUE NTHLIB"
Brnaxxusiii npenapat "BHyTpeHHee cTpoeHHe PHIObI"
Brnaxusiit npenapar "Kapacp"

Bnaxxnsrit npemnapat "Kopenb 6060BOro pacTeHus ¢
KITyOeHbKaMu'"

Bnaxuslii npenapar "Kpeserka"

Bnaxuslii npenapar "Hepenna"

Brnaxxusiii npenapat "Pa3BuTie KOCTHCTON PHIObT"
Brnaxusiit npenapar "Pa3zutue Kypuupl"”

Bnaxxnsrit npemnapart "Crudomenysa"

Bnaxwnsiit npenapat "Tputon"

Brnaxxusiit npenapat "Yepenaxa 6osnotHas"
Bnaxusii npenapar "Yx"

Bnaxuslii npenapar "SAmepuna”

2.2.

Kommnekr
repOapueB
JIEMOHCTPALIMOHHBII

HazHnaueHnue: 1eMOHCTpPAIMOHHOE,
OCHOBA JIJIsl KpEIUIEHUS: TepOapHBIi JIHCT,
CIIMCOK 3KCIIOHATOB: HaJN4Ke

HEe MeHee 8 repOapueB U3 MPUBEICHHOTO HUKE CITHCKA!

Haznauenue: neMoHCTpaIiMOHHOE,
OCHOBA JJIsl KpETJIeHUs1: TepOapHbIif JIHCT,
CIIMCOK 3KCIIOHATOB: HAaJIN4Ne
He MeHee § repbapueB U3 MPUBEIACHHOTO HIKE CITHCKA!
I'epbapuii "/lepeBbst u KycTapHUKH"
I'epGapwmit "IukopacTymue pacteHus"
I'epGapwuii "KopmoBbie pactenus"
I'epOapuii "KynbrypHble pacTeHus"
epOapuii "JIekapCTBEHHBIE PACTEHUS
1—‘ p6 p "J"[ p p "
I'ep6apuii "MenoHocHbIe pacTeHus"
I'epbapuit "Mopdonorus pacternuit”

HapAe)XHas npaBoBas noaaepXKa
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[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

I'ep6apuii "OcHOBHBIE IpyHIIbl pacTeHU"
I'epGapwuii "Pacturenbubie coobmiecTra"
I'epGapwuii "CenbCKOX035HCTBEHHBIE pacTCHHS"
I'epOapuii "AnoButbie pacreHus"

I'epbapuii Kk Kypcy OCHOB 10 001Ie# OnoIoTun

2.3.

Kommiekt
KOJUIEKLUA
JEMOHCTPALIMOHHBII
(mo pasHbIM TEMam
Kypca Ouoorun)

Ha3nauenue: n1eMOHCTpalmOHHOE,

OCHOBA JIJIsl KpEIUJICHUS: HaJu4ue,

HaKJIEWKH ¢ HAUMEHOBAaHUEM: HaJIMYHeE

He MeHee 10 KoJuleKIni U3 NPUBEIEHHOIO HIXKE
CITHCKA:

Konnekmusa "I"'onocemennbie pacteHus"

Komnnekuus "Oburarenn Mopckoro qHa"

Konnekuusg "ITaneontonornyeckas"

Komnexkuusa "lIpencraButenun oOTpsAAOB HACEKOMBIX"
KOJMYECTBO HACEKOMBIX: HE MeHee 4

Konneknus "ITpumepsl 3aUTHBIX TPUCTTOCOOTIEHUHN Y
HaceKOMBIX"

Konnekuus "IlpucnocoOuTensHble U3MEHEHUS B
KOHEYHOCTSIX HACEKOMBIX"

Konneknusa "Pa3BuTne HacEKOMBIX ¢ HEIOJHBIM
npeBpaeHuem"

Koninexnus "Pa3Butie HACEKOMBIX C ITOJTHBIM
npeBpaiieHuemM"

Komnexnuga "Pa3sutue nmeHuns!"

Komneknug "Pa3surue 6a60uku”

Konnexnusa "PakoBUHBI MOJUIFOCKOB"

Komnnekuusa "CemeiictBa 60abouex"

Komnekmus "CemelicTBa xKyKoB"

Konnexuusa "Cemena u mioas!"

Komnekuusa "®opma coxpaHHOCTH UCKOMAEMBbIX
pacTeHu U )KMBOTHBIX"

Habop MaJ€OHTOIOTMUECKUX HaXO0JI0K
"[Ipoucxoxaenue yenoneka"

HapAe)XHas npaBoBas noaaepXKa
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[lokyMeHT npeaocTasneH KoHcynbTaHTIAOC

[ata coxpaHeHus: 08.04.2021

KOJIMYECTBO MOJENEH; He MeHee 14

XNMHUA

3.1.

JleMOHCTpalimoHHOE
obopyoBaHue

CocTaB KOMILIEKTA:

Cronuk mogbeMHblit Ha3zHauenne: cOopka yueOHBIX
YCTaHOBOK,

pasmep crosemHunbl: He MeHee 200 * 200 MM,
MUTaBHBIN TIOJIBEM C TOMOIIBIO BUHTA: HATUYHE
[IITaTus JEMOHCTPALIMOHHBIN XUMHUYECKHM:
Haznauenue: neMoHCTpaIys mpuOOPOB U YCTAaHOBOK,
OTI0pa, CTEPXKHU, JIATIKH, MY(DTHI, KOJIbIIA: HATUIHE,
BO3MOKHOCTh 3aKpEIJICHUSI JIEMEHTOB Ha Pa3IuIHOU
BBICOTE: HAIMYUE

Armnmapar ans  TpOBENEHUS XUMHUYECKHX peaKIuil:
Ha3nauenue: neMoHCTpanusi XUMUYECKUX PEaKIUi,
MOTJIOTUTEIIb MAPOB U T'a30B: HAIMYUE,

MaTepHall KOJObI: CTEKIO

HabGop g  osnexkrpoiau3a  JI€MOHCTPAIIMOHHBIM:
Haznauenue: n3yueHue 3aKOHOB 3JIEKTPOJM3a, cOOpKa
MOJIETIH aKKyMYyJIsTOpa,

€MKOCTb: HaJIM4YHe,

ANEKTPOJIbl: HAIMYKE

Kommekt MepHbIX K010 Manoro oosema: Hasnauenue:
JIEMOHCTPAIIIOHHBIC OTIBITHI,

00beM k0160: ot 100 M 10 2000 mu1,

KOJIMYECTBO K0J10: He MeHee 10 miT.,

MaTepHai Kojo: CTEKIO0

Ha6op ¢uakonos (250 - 300 mut 11 XpaHeHus
pPacTBOpPOB PEaKTUBOB).

Hasnauenwne: xpaneHue pacTBOPOB PEaKTUBOB,
KOJMYEeCTBO ()i1akoHOB: HE MeHee 10 miT.,

MaTepuai (IaKoHOB: CTEKIJIO

npoOKa: HaTuIue

1 mrr.

1 mrr.

HapAe)XHas npaBoBas noaaepXKa
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[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

[Ipubop mJis ONBITOB MO XHMHH C DJIECKTPUUECKUM
TOKOM (JTa00OpaTOPHBII)

[Tpubop m1st MILTFOCTPAllMU 3aKOHA COXPAHEHUS MaCChI
BELIECTB: COCY ]

JlangonpTa: HaTU4JHE,

poOKa: HaJIU4ue,

THUII IPUOOpA: JEMOHCTPAIIMOHHBIIN

JenurenbHas BopoHka: HazHauenue: pazieneHue AByx
KUIKOCTEH MO IIIOTHOCTH,

Marepuanl BOPOHKHU: CTEKIIO

VYcraHoBka sl meperoHku BemiecTtB: Hasznauenwue:
JIEMOHCTpAIIUSI OYUCTKH BEIIECTBA, IEPETOHKA,

KOJIOBI, XOJIOIUIIBHUK JIJIS1 OXJIAXKICHHS, aJITIOHK,
nmpoOKa: HaJIM4Iue,

JUTMHA YCTaHOBKU: HE MeHee 550 MM

[IpuGop st modMydeHHs  Tra30B:  HA3HAYCHHE:
MOJIyYEHHUE Ta30B B MAJIbIX KOJIMYECTBAX,

COCTaB KOMIUIEKTa: HE MeHee 6 MPeIMETOB

bans komOuHUpoBanHas taboparopHas: bans BoasHas:
HaJU4Ke, KOJIbLIa CMEHHBIE C OTBEPCTUSIMHU Pa3HOTO
JMaMeTpa: HaJaudue,

IUTUTKA 3JEKTPUUECKas: Halnuue

dapdopoBasi crynka ¢ nectukoMm: Hasnauenwe: ams
pa3MenbueHUsS  KPYMHBIX  (pakiuil  BEImIeCTB U
MIPUTOTOBJICHUS TTOPOIITKOBBIX CMECEH

Kommekt repmomerpos (0 - 100 C; 0 - 360 C)

Komruiekt
3.2. | XUMHYECKUX
pEaKTHUBOB

CocTaB KOMILIEKTA!

Ha6op "Kucnots" (a30THas1, cepHas, coysiHas,
oprodochopHas)

HaGop "I'mapoxcunsl" (ruapokcusi 6apusi, TUIPOKCHU
KaJIMst, TUIPOKCHUT KalbLUsl, TUAPOKCHU]] HATPHS)

Ha6op "Oxcunbl MetamioB" (amoMUHHS OKCUI, Oapus
okcup, xene3a (III) okcua, xkamplus OKCHI, MarHus

1 mT.

1 mrr.
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okcua, meau (I1) okcun, MHKa OKCH)

HaGop "lllenounble u MmIEI0YHO3EMEIbHBIE METAJUIBI"
(JTMTHIA, HATPHUH, KATBITH)

Ha6op "Metamisl" (adroMUHUI, )Kene30, MarHui, MeJib,
IIUHK, 0JIOBO)

Ha6op "lllenouyHble U MEI0YHO3EMEbHBIE METAILTHI"
(JtuTUi, HaTPU, KabLUI)

HaGop "Orneomacuele BemectBa" (cepa, ¢ocdop
(xpacHbrif), okcun hocdopa (V))

Ha6op "T"anorens!" (ifox, 6pom)

HaGop '"Tamorenuns" (amtOMHUHUS XJIOPHI, aMMOHHS
xyopup, Oapust xjopun, xkenesa (III) xmopun, xanus
HOIUT, Kausl XJIOPHUI, KAIBLUS XJIOPHI, TUTHS XJIOPHUI,
Maraus xmnopua, meau (II) xmopun, Hatpus Opomwun,
HaTpus GTOpU, HATPUS XIOPHU, IIUHKA XITOPU)

Ha6op "Cynbdartsl, cynbhuabl, cynbGuTe" (aTroMUHUSA
cynbdar, ammonusi cynbgat, xenesa (II) cymabdun,
xeneza (I) cynpdar, 7-Mu BOAHBIN, Kamus Cynb(ar,
kobanbra (II) cynedar, maruus cynbdpar, menu (II))
cynbdar 6e3Boansiii, menu (II) cynasdar 5-tu BOAHBIN,
HaTpusi Cyiabdua, HaTpus Ccyiabdur, HaTpus cyiabdar,
HATpUs TUAPOCYIb(AT, HUKEIS CyIbdar

HaGop "KapOonatel" (aMMOHHMS KapOOHAT, Kalus
kapoonat, memu (II) kapOoHAT OCHOBHOW, HaTpHs
KapOOHAT, HATPUs TUAPOKAPOOHAT)

Hab6op "docdarsl. Cunukatsr” (xamus
MOHOTHApoopTOodochaT, HATPHs CUIIUKAT 9-TH BOAHBIH,
HaTpusi ~ opTodocdar  Tpex3aMelleHHbIH, HaTpus
muruapodocdar)

HaGop "Auwnerarsl. Pomanuapl. CoemuHenus sxenesa"
(xanus aunerat, kainus ¢eppo (II) rexcanmanun, xamnus
deppo (IIl) rexcanmmoHum, Kamus PpOJAHHI, HATPHUS
areTar, CBUHIIA alleTarT)

HaGop "Coenunenus mapranua" (kajausi nepMaHraHar,
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mapranna (IV) oxcun, wapranna (II) cynedar,
Maprasiia XJopun)

Ha6op "Coemunenumst xpoma" (aMMOHHUS JHXpPOMAT,
KaJaus auxpomar, kanus xpomart, xpoma (III) xmopun
6-TH BOIHBIH)

HaGop "Hwutparel" (aqtoMHHUS HUTpAT, aMMOHUS
HUTpAT, Kalus HUTparT, Kanpuus Hutpar, memu (II)
HUTpAaT, HATPUS HUTpPAT, cepedpa HUTPAT)

HabGop  "Wunmukatopel"  (JaKMOWZ,  METHUJIOBBIM
OpaHKeBbIH, peHonTanenH)
Ha6op "Kucnopoacoaepxaiue OpraHMYECKHe

BeuiecTBa" (aLETOH, TJIMIEPUH, IUATUIIOBBIA 3up,
COUPT H-OyTUJIOBBIM, CHUPT HW30aMUJIOBBIM, CHOUPT
M300yTWJIOBBIN, CIUPT ATHIOBBIK, ¢deHos, (hopmainH,
ATUJICHIJIMKOJIb, YKCYCHO-3TUIIOBBIN 3(Hp)

HaGop "VYrneBomopons!" (OeH3uH, TreKkcaH, HE(Tb,
TOJIYOJI, IUKJIOT€CKaH)

Ha6op "Kucnotsr opraHuueckue"” (xuciota
aMUHOYKCYCHas,  KHCIIOTa  O€H30#Has,  KHCIIOTa
MaclisiHas, KUCIO0Ta MypaBbHHas, KHUCIOTA OJIEUHOBAs,
KHACJIOTa NaJbMUTHHOBAs, KHUCIOTa CTEapUHOBAs,
KHCJIOTa YKCYCHasl, KUCJIOTa LaBeieBast)

HaGop "YrmeBomasl. AmuHb" (QaHWIMH, aHWINH
CepHOKHCIBIN, JI-TTII0K03a, METHIIAMUH THIPOXJIOPHI,
caxaposa)

Komruiekt
3.3. | KoJIeKIU
CIIHICKa

nus3

HazHnaueHnue: 1eMOHCTpPAIIMOHHOE,

BU/J| YIITAKOBKH: KOPOOKa,

OIMCaHKE: HAJTN4ue

CocraB KOMILJIEKTa:

Konnexkuus "Bonokna"

Konnexkuus "KaMeHHBIN yroyib U IPOAYKTHI €T0
nepepadboTku"

Konnekuus "Metasuibl u crijiaBsl”

1 .

1 .
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Konnekuus "Munepainsl 1 ropHsie nopoast” (49 BuaoB)
Konneknus "Munepaibable yno0peHus "

Konneknus "HedTh 1 mpoayKTh ee mepepadoTKu"
Komnexnug "IlnactMmaccer”

Komnexnug "Tonnuso"

Konnexkuus "UYyrys u cranp"

Konnekuus "Kayuyx"

Komneknusa "llIkana tBepmoctu"

HaGops! 1151 MoenupoBaHusl CTPOSHHSI OPraHUYECKUX
BelIeCTB (YUCHUYECKUE) HEe MeHee 4 TIIT.

4. | ®DU3UKA

CocraB KOMILIEKTA:

[lIratus JE€MOHCTPALIMOHHBIN: Ha3nauenue:
MIPOBEACHUE JAEMOHCTPALIMOHHBIX OIBITOB, OCHOBAHHE,
CTEpKEHb, JIATKH, KOJbIA, My()ThI: HATUYHE

CTONMK MOAbEMHBIN:

Tun cronuka: y4eOHbIH/1ab0paTOpHbIH,

0I0pa, CTEP>KEHb BUHTOBOM, BUHT PErYJIUPOBOYHBIN:
HaJgu4ue,

GyHKIUS TIOJbeMa U OMYCKaHHUs CTOJUKA: HATUYUE
HcTouHMK MOCTOSSHHOTO M MEPEMEHHOTO HAIPSKEHUS:
Haznauenwue: JUTSt MUTAHUSA peryaupyeMbiM
MEPEMEHHBIM U TIOCTOSIHHBIM TOKOM DJJIEKTPUUYECKHUX
CXEM,

yacTtoTa, I'm: 50,

notpebiseMast MoIHOCTh, BA: 10

MaHnomertp JKUJKOCTHOMN JE€MOHCTPALIMOHHBIN:
Haznauenue: s usmepenus pgasineHus a0 300 mm
BOJSTHOTO CTOJI0A BBIIE W HUXKE AaTMOC(PEPHOTO
JIaBJICHUS,

crexisiHHas U-oOpa3Hasi TpyOka Ha MOJICTaBKe:
HaJau4ue

1 mT.

1 mT.
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4.1.

OGopynoBanue aJis
ACMOHCTpalMOHHBIX
OTIBITOB

Kamepton Ha pe3oHaHcHOM smuke: Ha3Hauenue: aiis
JACMOHCTpAlH 3BYKOBBIX KoyebaHuii u BOJIH,

JIBa KaMEPTOHA Ha PE30HUPYIOLINX SAIIMKaX: HAJIU4NE,
p€3HHOBBIﬁ MOJIOTOYECK: HAJIMYHUC

Hacoc BakyyMmHBII ¢ anekTponpuBogom: HaznaueHue:
CO3/1aHHE Pa3psHKEHUST WM M30BITOYHOTO JIaBIICHUS B
3aMKHYTBIX 00beMax,

OIIBITHI: KHUIICHUC KHUAKOCTH npu IIOHU>KCHHOM
JaBJICHUH, BHCINHECC U BHYTPCHHEC JABJICHUC U AP.
Tapenka BakyymHas: Ha3zHaueHue: neMOHCTparus
OIIITOB B 3aMKHYTOM o0beMe ¢ Pa3pPECIKCHHBIM
BO3JIyXOM,

OCHOBAaHHME C KpPAaHOM, KOJOKOJ W3 TOJICTOTO CTEKIa,
pe3nHOBas  INPOKJIAJAKA,  DJIEKTPUUECKUH  3BOHOK:
HaJINn4ue

Benepko Apxumena: Hasnauenuwe: aemMoHCTpanus
JIEUCTBUS KUAKOCTA Ha TOTPYKEHHOE B HEE TEJIO U
M3MEPEHHE BEJIMUMHBI BBITAIKUBAOIIEH CUJIBI,
BEJIEPKO, TENIO MUIUHAPUYIECKOW (HOPMBI, MPYKUHHBIHA
JAUHAMOMCTP: HAJIMIUC

OrnauBso BO3YIIHOC: Haznauenme: ACMOHCTpanunsa
BOCIUIAMEHEHUSI Toproyeil cMecu Ipu ee ObICTpoM
CKaTww,

TOJICTOCTEHHBIN HWIMH/P, HOPLIIEHb HA METAJUIMYECKOM
IITOKE C PYKOSATKOW, TOJCTaBKa I UWJIUHAPA:
HaJIM4yue

[Tpubop UIs NEMOHCTpALMU JABJICHUS B IKHUIKOCTHU:
Ha3nauenue: neMOHCTpalusi W3MEHEHHS IaBIICHHUS C
TIIyOMHOM MOTPYKEHUS,

JaTYMK JIaBJICHUs, KPOHIUTEHH JUIS KpeIUleHHs Ha
CTEHKE COCy/la: HaJlnuue

[Tpubop ans AeMOHCTpauuu aTMOC(HEPHOro JaBJICHHUS
(MargeOypreckue MOJTyILIApHS): Ha3nauenue:
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JIEMOHCTpAIIHSI CHITBI aTMOC(EPHOTO JTaBICHHUS,

JIBA  Pa3beMHBIX METAUIMYCCKHX  TOJyIapus C
MPOYHBIMU pPYyYKaMH MU XOPOLIO NPULIUIH(OBAHHBIMU
KpasiMu, HUIINEb C KPaHOM: HAJTM4He,

CO3/1aBaéMO€ BHYTPU MIAPOB  BaKyyMMETPUUYECKOE
nmasienue: He meHee 0,05 Mlla,

MaKCHMaJbHOE pa3pbiBatoliee ycuiue: He meHee 90 H
HaGop Tenm paBHoro oOwema: Hasnauenue: mis
OTIpe/IeNICHUS U CPABHEHMSI TEINIOEMKOCTH U IJIOTHOCTH
pa3IMYHBIX TBEPbIX MAaTEPUAJIOB,

WIAHJIPHI U3 PA3IMYHBIX MAaTEpUANIOB: HE MEHee 3 MIT.,
KPIOYKH IS TTOIBEIIUBAHUS IIWIHMHIPOB: HATHINE
HaGop Tem paBHOW Maccel: HasnaueHnwe: yis
OTIpe/ICNICHUS] W CPABHEHHWIO IUIOTHOCTH Pa3IMIHBIX
MaTepuasos,

IWIMHJPBI U3 PA3IMYHBIX MaTepUANIOB: HE MEHee 3 IIT.,
KPIOYKH JJIs TTO/IBEIINBAHUS IIWIIMHIPOB: HATHINE
Cocynel coobmaronuecs: HaznaueHnue: neMoHCTpamus
OJIMHAKOBOTO yPOBHS OJHOPOJHOW IKHJIKOCTH B
COOOMIAIONTUXCS MEXKIy CO0O0M cocymax pasHOU
hopmsI,

COOOIIAIONTNECS CTEKIISIHHBIE TPYOKU pa3HOU (hOPMBI:
He MeHee 3 IIT.,

MOJICTABKA: HAJTMYNE

TpyOka Hprorona: Haznauenue: AeMoOHCTpanus
OJTHOBPEMEHHOCTH  TIQJICHUS  pa3IUYHBIX Tel B
pa3pekeHHOM BO3JyXe,

GYHKIUS TOJKIIOYSHHS K BAKYYMHOMY HAacocCy:
HAJINYUeE,

JuinHa TpyOku: He meHee 80 cM.,

PE3WHOBBIC TPOOKH, HUIIIEIh: HATUIHE,

KOJIMYECTBO TeJ B TpyOKe: He MeHee 3 TIT.

[lap Ilackans: Ha3znaueHnue: neMOHCTpalus nepeaadu
MPOU3BOJUMOTO Ha KUIKOCTh JABICHHUS B 3aMKHYTOM
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cocyle, JAEMOHCTpalus TMOabeMa KUIAKOCTH  TIOJ
JIeHCTBHEM aTMOC(EPHOTO JaBICHUS,

METAUIMYECKUNA LWIMHAP C ONpaBaMHu, MOPIIEHb CO
IITOKOM, TMOJIBIA METANIMYECKUN IIap C OTBEPCTUSIMHU:
HaJlnuue,

JUTMHA IIWIMHpA: HEe MeHee 22 cM,

JUaMeTp I1apa: He MeHee 8 cM

[lap ¢ xonpuoM: Ha3HaueHuwe: JEMOHCTpAIUS
pacuIUpeHus TBEPIOTO TeJla MPYU HarpeBaHuH,

MITaTUB, METAITTNYECKOE KOJIBLIO ¢ My TOM, IIap C
LICIIOYKOM: HAJIM4He,

JUIMHA LIETIOYKH: He McHee 80 MM,

JIMaMeTp I1apa: He MeHee 25 MM

Hunuuaapel cBHHIIOBBIE €O cTpyroMm: HasHaueHue:
JICMOHCTpAIMsl  B3aUMHOIO  TPUTHKEHUS — MEXIY
aTOMaMH TBEPIBIX TeT,

KOJIMYECTBO OJJMHAKOBBIX IIMJIMHJIPOB: HE MEHEE 2 MIT.,
Marepual HWIMHIPOB: CTallb U CBUHEII,

KPIOYKH /IS TTOABEIINBAHUS: HAJIMYHE,

CTpPYT, HaIPaBIIAIONIAs TPyOKa: HAJTUIHE

[Mpubop Jlennma: HasHadenwe: JIs UCCIICOBAHHS
3aBUCUMOCTH HANPABJICHUs HMHIYKIMOHHOIO TOKa OT
XapakTepa U3MEHEHHs] MarHUTHOTO ITOTOKA,

CTOMKa C KOPOMBICJIIOM: HAJINYUE,

KOJIMYECTBO AJIIOMUHUEBBIX KOJIEL: HE MEHEee 2 IIIT.,
IIpOpe3b B OJTHOM U3 KOJIEL: HaJTu4Ke

Marnut ZyrooOpa3HbIit JEMOHCTPALMOHHBIN:
Ha3nauenue: peMoOHCTpanuss CBOWCTB ITOCTOSTHHBIX
MarHuTOB,

THUIl MarHWTa: HaMarHW4YeHHbIN OPYCOK,

KOJIMYECTBO LIBETOB MarHUTa: HE MEHee 2,

0003HaYeHHE TIOJTIOCOB MarHUTa: HAJIMYKE

MarHut 1OJIOCOBOM  JIEMOHCTPAIIMOHHBIA  (TIapa):
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Haznauenue: nemMoHcTpamusi CBONCTB IOCTOSIHHBIX
MarHuros,

TUI MarHUTa: HAMarHWYEeHHBIH OpyCcoK
PSIMOTTUHEHHON (OPMBI,

KOJIMYECTBO 1IBETOB MarHuTa: HE MEHee 2,

0003HaYeHHE TIOTFOCOB MarHUTa: HAINYHE

Crpenku MarHuTHble Ha wTaTuBax: Ha3HadyeHwue:
JIEMOHCTpAlMsl B3aUMOJICHCTBUS MOJIOCOB MAarHUTOB,
OpPUEHTALIMM MarHUTa B MarHUTHOM I10JI€,
HaMarHW4YeHHas CTpeJIKa: HaJIM4Ke,

KOJIMYECTBO 1IBETOB MarHuTa: HE MEHee 2,

[I0JICTAaBKA: HaJIN4ne

Ha6op JIeMOHCTPAIIMOHHBIH "DnexTpocTaThka"
(anmexTpockonsl (2 1mT.), cynaTaH (2 IIT.), Majgoyka
CTeKJIIHHAs,  Majo4yka  HOO0HMUTOBas,  IUTAaTHBbI

u3onupyromue (2 mr.)

MamuHa  snektpodopHas  WIM  BBICOKOBOJIBTHBIN
UCTOYHHUK: Haznauenwue: L MOy YCHHUS
AJIEKTPUYECKOTO 3apsiia  BBICOKOIO MOTEHIHala MU
MOJTy4€HHUsI UCKPOBOT'O pa3psia,

JIICKH Ha CTOMKax: HaJIM4ue,

KOJINYECTBO JIEHIEHCKMX OaHOK: HE MEeHee 2,
MOJICTaBKa: HATMYHe

Kommekt npoBoos: Jlnuna: ne menee 500 mm - 4 .,
250 MM - 4 ., 100 MM - 8 1IT., Ha3HAYEHHE: IS
MOJKITIOYCHUSI  IEMOHCTPAIIMOHHBIX ~ TPUOOPOB |
0o0OpyJOBaHUS K HCTOYHMKY TOKa, [uId COOpKH
AJIEKTPUUYECKUX LIeNeH, BKIItoYask 3JIEMEHThl U3 paboThl
"IlocTOSIHHBIN AIEKTpUYECKUI TOK"

4.2.

OOopynoBanue st
1a00paTOPHBIX
pabor u
YUEHHUECKUX

[TaTuB 1a60OpaTOPHBINA C IepKaTEIAMU
BECHI DJIEKTPOHHBIE

MEH3YypKa, rpeaen usmepenus 250 mi
nunamometp 1 H
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OnbITOB  (Ha
KOMILJIEKTOB

orD)

Oaze
JUTS

nuHamometp S H

HWIMHAP CTAbHOM, 25 cM3

HWIMHAP aJTIOMUHUEBBIN 25 cM3

UMJIUHAP aTIOMUHHUEBBIN 34 cm3

UMAJTUHAP MJIACTUKOBBIN 56 cM3 (17151 UBMEPEHUsI CUITbI
Apxumena)

npyxuHa 40 H/m

npyxkuna 10 H/m

rpy3bl o 100 1 (6 1mT.)

rpy3 HaOOPHBIN yCcTaHABIMBAET Maccy ¢ marom 10 r
MepHasi JIeHTa, TUHEHKa, TPAaHCIIOPTUD

OpYCOK C KPIOUKOM U HUTBIO

HarpaBisitomas JiiuHo He Menee 500 MM. JIOMKHBI
ObITh OOecredeHbl pa3Hble KOADDHUIMEHTHI TpEHUS
Opycka Mo HampaBIsOLIEH

CEKYHJOMEp 3JIEKTPOHHBIN C JATUUKOM

HaIIPaBJIAIOIIAs CO IIKAIOU

OpYCOK JEPEBSIHHBIN C MyCKOBBIM MarHUTOM

HUTSHOW MasTHUK C TPY30M C ITyCKOBBIM MarHUTOM U C
BO3MO>XHOCTBIO U3MEHEHUS AJTUHBI HUTH

JUSEEN

0JIOK ITOIBUYKHBIN

OJIOK HETIOIBUKHBIN

KaJIOPUMETD

TEPMOMET)P

MCTOYHUK MUTAHUS MMOCTOSHHOTO TOKA (BBIIPSMUTEID C
BBIXOJIHBIM HampspkeHueM 36 - 42 B unu GatapeitHbrii
OIOK C BO3MOXHOCTBIO PETYIUPOBKH BBIXOJHOTO
HATPSDKEHUS

BOJILTMETP JIByXIpeaenbHbli (3 B, 6 B)

amnepMetp aByxmnpeaensHblii (0,6 A, 3 A)

pesuctop 4,7 Om

pesuctop 5,7 Om

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

HapAe)XHas npaBoBas noaaepXKa
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nepeMeHHsblIi pesucrtop (peocrar) 1o 10 Om
COEMHUTEIIbHBIEC MPOoBOA, 20 IIT.

KITI0Y

HAOOP MPOBOJIOYHBIX PE3UCTOPOB plS

cobupatomas auH3a, pokycHoe paccrosaue 100 MM
coOuparoias JuH3a, pokycHoe paccrosiHue 50 MM
pacceuBaroas JMH3a, OKYCHOE pacCTOSTHHE - 75 MM
JKpaH

OIITUYECKAsi CKaMbsl

cmaiin "Monens npeamera"

OCBETUTENh

MONYIIJIMHAP C TUIAHIIETOM C KPYTOBBIM
TPAHCIIOPTHPOM

[Tpubop st U3ydeHwus ra30BbIX 3aKOHOB
Kanwmsaper

Hudpaxmonnas pemerka 600 mTpruxos/Mmm
Hudpakauonnas pemerka 300 mTpuxoB/MM
3epkaio

JlazepHas ykaska

[Tonspoun B pamke

[lenn FOnTa

Karymka moTok

bnok nuonos

brox xoHneHcaTopoB

Kommnac

Marsut

DJIeKTPOMAarHuT

Onuiku xKene3Hble B OaHke

Texnomornueckas HaIpaBJICHHOCTb

ObpaszoBarenbHblii | PoGoToTexHnueckuid  Habop  mpegHasHauyeH Ul

1. | KOHCTpYKTOD JUIS | UI3yYeHHUST OCHOB POOOTOTEXHMKH, AETanel, y3JI0B U I wr. I wr.
MPAaKTUKA OJIOYHOTO | MEXaHU3MOB, HEOOXOTUMBIX JUIs CO3aHUs
www.consultant.ru CtpaHuua 42 u3 72
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IPOrpaMMUPOBAHUS
c KOMIUIEKTOM
JaTYUKOB

POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop mpencraBnser coOoif KOMIUIEKT CTPYKTYPHBIX
AIIEMEHTOB, COETMHUTENbHBIX AJIEMEHTOB u
ANEKTPOTEXHUIECKIX KOMIIOHEHTOB.

HaGop mno3Bomser cobupark (M NpPOrpaMMHpOBATH
coOupaeMbie MOJIENN), U3 DJIEMEHTOB, BXOJSIIUX B €T0
COCTaB, MOJCIM MEXATPOHHBIX M POOOTOTEXHUUYECKHUX
YCTPOICTB C aBTOMAaTH3MPOBAHHBIM YIIPABICHUEM, B
TOM 4YHCJIE Ha KOJIECHOM XOAY, a TaKKe KOHCTPYKIUH,
OCHOBAHHBIX Ha MCMOJIb30BAaHUM Iepenad (B TOM YuCie
YepBSUHBIX U 3y0YaThIX), @ TAKIKE PHIYArOB.
CBETOJIMOJIHBI ~ MATPUUYHBIA  JAWCIIEH ¢ Oeroi
MOJICBETKOM Ha KOHTPOJLIEPE

KonnuecTBo nopToB BBOAA/BBIBOIa HA KOHTPOJIEPE HE
MeHee 6

KonnuecTBo KkHOTIOK HEe MeHee 4

OO0111ee KOJIMYECTBO 3JIEMEHTOB: He MeHee 520 T, B
TOM YHCIIE:

1) mporpammupyemblii OJIOK YIpaBlI€HUS, KOTOPBIH
MO3KET paboTaTh aBTOHOMHO U B TIOTOKOBOM PEXHIME;
2) cepBOMOTOPHI

3) naT4YMK CUIIBI

4) naT4uK paccTOSHUS

5) naT4uK 1BETA

6) akKyMyIaTOpHas 6arapes

7) IlnacTUKOBBIE CTPYKTYpPHBIE 3JIEMEHTHI, BKJIIOYAs
neppoprUpoBaHHBIE DJIEMEHTHI: OalKu, KyOMKH, OCH H
BaJibl, COCAMHUTEIbHBIC DJIEMEHTHl K OCSIM, LIECTEpPHH,
npelHa3HAYeHHbIE I CO3JaHHsl YEPBAYHBIX H
3yOuUaThIX TIepeaad, COCAUHUTENbHBIE M KPETECKHBIC
AJIEMEHTHI,

7) IlporpammHoe obecrieueHHue, HCIOIb3yeMOe s
MPOrpaMMHUPOBAHUS COOMPAEMBIX POOOTOTEXHUYECKUX
MoOJeNiell M YCTPOWCTB, AOCTYNHO AJIs CKauMBaHUS U3

HapAe)XHas npaBoBas noaaepXKa

www.consultant.ru

Crpannua 43 ns 72


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacriopsixeHne MuHnpoceelleHns Poccumn ot 12.01.2021 N P-6
"O6 yTBEPXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHUIO U DYHKLIMOHMW. ..

[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

cetu aTepuer

OO6pa3zoBaTeIbHBIN
HaOoOp MO MEXaHUKeE,
MEXaTPOHHKE u
pOOOTOTEXHUKE

KommekT 17151 U3y4eHusi OCHOB JIEKTPOHUKH U
POOOTOTEXHUKU

HaGop nomxeH ObITh NpenHa3HaueH Ui MPOBEICHHUS
Y4eOHBIX 3aHATUH MO DJEKTPOHUKE M CXEMOTEXHUKE C
HEeNbI0  HW3y4YeHHs  Hambojee  pacnpOCTPaHEHHOU
SJIEMEHTHOU 0askl, MPUMEHSIEMO VIS
MH)KEHEPHO-TEXHUYECKOTO TBOPYECTBA YYAIIUXCS U
pa3paboTku y4eOHBIX Mojeneit poboroB. Habop
JOJDKEH TIO3BOJIATH YYallUMCsl Ha TPAKTUKE OCBOMTH
OCHOBHBIE TEXHOJIOTHUH IPOEKTHPOBAHUS
POOOTOTEXHUIECKHX KOMILJIEKCOB Ha MPUMEpe YIeOHBIX
Mojiesieli  poOOTOB, a TaKKe M3yYUTh OCHOBHBIC
TEXHUYECKHUE PELICHHUs B 00JaCTH KMOEpPHETHYECKUX U
BCTPAaNBAEMBbIX CUCTEM.

B cocraB KoMIJIeKTa JIOJDKEH BXOJAUTH Habop
KOHCTPYKTUBHBIX JJIEMEHTOB JUIi COOpKHM Makera
MaHHITYJIIIAOHHOTO POOOTA, KOMIUIEKT METAJUTMYECKIX
KOHCTPYKTUBHBIX 9JIEMEHTOB JuId COOpKHM Makera
MOOWJIBHOTO poOOTa U T.1I.

B cocraB KoMIuleKTa BXOJUT HaOOp 3JIEKTPOHHBIX
KOMIIOHEHTOB JJISi M3yYEHHUs] OCHOB 3JIEKTPOHUKH U
CXEMOTEXHUKH, a TaKKe KOMIUIEKT TIPUBOJIOB U
JAaTYUKOB  PA3IIMYHOTO  TUMA A pa3paboTKu
POOOTOTEXHUYECKUX KOMILIEKCOB.

B coctaB kommiekTa JOKHO BXOAMTH: MOTOPBI C
HHKOJEPOM - HE MEHee 2 LIT, CEpBONPHUBO] OOJIBIION -
HEe MEHee 4 1T, CEpBONPUBOJ Majblil - HE MEHee 2 IIT,
WHQpaKpacHbIi JaTYUK - HE MeHee 3  WIT,
VIBTPa3BYKOBOW JAaTYMK - HE MeHee 3 IIT, JaT4uK
TEeMIIepaTypbl - He MEHee | 1T, JaTYMK OCBELICHHOCTH
- He MeHee | 1T, HAOOP SJIEKTPOHHBIX KOMIIOHEHTOB

1 mrT.

1 mrt.

HapAe)XHas npaBoBas noaaepXKa
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MPOTOTUITUPOBAHHS,
MPOTOTUITUPOBAHHSI,
YCTPOMCTBO.

pacrpoCcTpaHsIeMbIX

BBIYHUCIINTCIBHOC

IjiaTa

B COCTaB KOMILICKTA
MPOrpaMMHUPYEMBII KOHTPOJIEP, MPOrPaMMHUPYEMBIi B
cpene Arduino IDE wnum aHajgorH4HbIX CBOOOHO
pa3paboTKu.
[IporpamMmMupyembiii KOHTpOJIJIEp JOJKEH 001a1aTh
MOpTaMU JTS TIOJAKITFOYCHUS MU(PPOBBIX U aHAJIOTOBBIX
ycrporicts, untepdericamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth i WiFi.

B coctaB KkoMIUIeKTa JOJDKEH BXOJIUTh MOMYJb
TEXHHYECKOTO  3PCHU,

cpenax

MPEICTABIIS IO
YCTPOMCTBO €O  BCTPOCHHBIM
MUKpPOIIPOIIECCOPOM (KOJI-BO SJ€p - HE MeHee 4 T,
gactora siapa He meHee 1.2 I'Th, oovem O3Y - He
MeHee 512 MO, 06beM BCTPOSHHON MaMsTH - HE MEHee
8 I'0), umHTEerpupoBaHHON KaMepoil (MakcHUMalbHOE
paspenieHue  BHUJEOIIOTOKA,
unatepdeiicy USB - He menee 2592 x 1944 en.) wm
ONTHYECKON CUCTEMOW. MOyJIb TEXHHYECKOTO 3PEHUS
JIOJDKEH 00J1a1aTh  COBMECTUMOCTBIO C Pa3JIUYHBIMU
IIPOrPaMMUPYEMBIMH  KOHTPOJUIEPAMH € IIOMOILBIO
untepdeiicos - TTL, UART, I2C, SPI, Ethernet.
3pEHHsI  JIOJDKEH  HMMETh
BCTPOEHHOE MpPOrpaMMHOE O0O€CledYeHHEe Ha OCHOBE
OMNEPAlMOHHOM  CHCTEMBI
OCYILECTBIATh  HAaCTPOHKY
o0yyeHHs  IMapaMeTpoB
OoOHapy>KeHHsI OOBEKTOB, ONPEAEICHUs UX MapPaMeTPOB
U JanpHeNIIed naeHTu()UKAIIH.

Moaynb  TEXHHYECKOTO

Linux,
CHUCTEMBI
HEUPOHHBIX  CeTeu

(pe3ucTopbl, KOHACHCATOPHI, CBETOIUOBI PA3TMYHOTO
HOMMHAJIA), KOMIUIEKT IPOBOJOB JUIS OECITaeuyHOro
OecriaeqyHoro
aKKyMYJISITOp W 3apsaHoe

JIOJDKEH BXOJUTH

nepecaaBacMoro

coboit

TTO3BOJIAROIICE
MAallIMHHOI'O

HapAe)XHas npaBoBas noaaepXKa
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[ata coxpaHeHus: 08.04.2021

Kommiekt gomkeH  oOecneduMBaTh  BO3MOYKHOCTD
U3Y4YEHHUS OCHOB  pa3pabdOTKM MPOTrpaMMHBIX H
anmnapaTHblX  KOMIUIEKCOB  MH)KEHEPHBIX  CHCTEM,
pemienuit B chepe "UHTepHer Bemielt", a Takxke
pemieHuii B 0071acTH pOOOTOTEXHUKH, UCKYCCTBEHHOTO
MHTEJUIEKTA ¥ MAIIMHHOTO O0YYEeHHUS.

KommsrorepHoe o0opynoBanue

HoyTt6yx

dopm-dakTop: HOYTOYK;

XKecrtkas, HeoTK/IIOYaeMas KJIaBUaTypa: HaJIM4YKE;
Pycckas packiiazika kiaBuaTypbl: HAIHUKE,
Juaronane skpaHa: He MeHee 15,6 q1oiMoB;
Paspemenne skpana: He MeHee 1920 x 1080 nukcenein;
KonuuectBo siaep npoueccopa: He meHee 4;
KonuyecTBo MOoTOKOB: HE MeHee §;

bazoBas TakToBas yactoTa mporeccopa: He MeHee |
ITu;

MakcumanbHasi TaKTOBasi 4aCTOTa MpoIieccopa: He
menee 2,5 I'T;

Kam-namsate nporieccopa: He MeHee 6 MoOaii;

OO0beM yCcTaHOBIICHHOH ONEpPaTUBHOMN MaMsITH: HE
MeHee 8 ['0aiiT;

O0beM noIIepIKUBAEMOU ONIEPATUBHOM maMsTh (st
BO3MOKHOCTH pacuidpenus): He menee 24 ['0aiit;
O0nem HakormmTeaa SSD: He menee 240 ["0aiiT;
Bpewmst aBToHOMHO# paboThI OT OaTapen: He MeHee 6
4acoB;

Bec HOyTOyKa ¢ yCTaHOBJICHHBIM aKKyMYJISITOPOM: HE
ooiee 1,8 kr;

Bremnnit nuarepdetic USB crannapra He Huke 3.0: He
MEHEEe TPEX CBOOOHBIX;

Buemnwnii nuarepdeiic LAN (ucrnonbs3oBanue
MEPEXOIHUKOB HE MPEyCMOTPEHO): HaJIHUnE;

3 .

HapAe)XHas npaBoBas noaaepXKa
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[ata coxpaHeHus: 08.04.2021

Hanuuue moayneit u unrepdeiicos (MCnoab30BaHUE
MePEX0IHUKOB He npeaycmotpeHo): VGA, HDMI;
becnipoBoanas cBsa3p Wi-Fi: Hanuuue ¢ moamepxkoi
cranaapra I[EEE 802.11n unu coBpemenHee;
Web-kamepa: Hanuue;

Manunynstop "Mbllb": HATUYKE;
[IpenycranoBneHHas oneparoHHasi CHCTEMA C
rpauIecKuM MOJIb30BATEIHLCKUM HHTEP(hEcoM,
oOecnieunBaroas paboTy pacpoCTPaHEHHbIX
00pa30BaTENbHBIX M OOIIECUCTEMHBIX MPUITOKCHHIA:
HaJu4ue.

Moy (npunTep,
CKaHep, KOIHUpP)

Tun ycrpoiictBa: MOV (pyHKIUM e4aTy,
KOIIMPOBAaHUs, CKAHUPOBAHUS);

®opmar Oymaru: He MeHee A4;
L{BeTHOCTD: YepHO-0O€bIl;

TexHomorus nevary: ja3zepHas

MakcumanbHOe pazpenieHue nevar: He Menee 1200 x

1200 Touek;
Wntepodeiicor: Wi-Fi, Ethernet (RJ-45), USB.

HapAe)XHas npaBoBas noaaepXKa
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Tabmuma N 2

NMPO®UNbHbIA KOMMJIIEKT OBOPYOAOBAHUSA

N HaumenoBanue Kpartkue npuMepHbIEe TEXHUUECKHE XapaKTEPUCTUKH KomnuectBo KommuectBo
o0opyaoBaHus eIMHUIL JUTS eIUHUIL JUTS
PO HIHHOTO PO UITHHOTO
KOMIUIEKTa KOMIUIEKTa
(o6meobpazoBarte | (MaTOKOMILIEKT
JIbHBIE HBIC
OpraHu3aIym, He | 00meodpazoBar
SIBIISTIOTIIAECS eJIbHBIC
MaJIOKOMIUIEKTH | OpraHu3aluu),
bIM), €/1. U3M. /1. U3M.
BA30BAS (OBA3ATEJIBHAA UACTD)
EctecTBeHHO-Hay4YHas! HAITPABICHHOCTD
OOecnieunBaeT BHINOIHEHUE Ta0OPAaTOPHBIX PabOT Ha
ypoOKax 1o OMOJIOTUM B OCHOBHOM IIIKOJIC U
MIPOEKTHO-HUCCIIEI0BATENbCKON eI TENIbHOCTH
YYaILUXCA.
Komnnekranus: becripoBoiHON MyIbTHIATYUK 110
Hudposas OUOJIOTHH € 6-10 BCTPOCHHBIMHU JIaTYUKAMU:
nabopaTopus 1o Jatuuk BnaxHoCTH ¢ nquarna3zonoM nmepenus 0...100% 3wt 2 wr
ouosorun JlaT4yrK OCBEIIEHHOCTH C IHANa30HOM U3MEPEHUS HE ) '
(yueHnnueckas) yxe gem ot 0 1o 180000 nx
Hatuuk pH ¢ ananazoHom u3mepeHus He yxe yeM oT ()
1o 14 pH
JlaTuuk TeMIiepaTypsl C TUana3oHOM U3MEPEHUs He
yxe yem oT -20 1o +140 C
JlaTuuK 37€KTpOIpOBOAUMOCTH € JUara3oHaMu

HapAe)XHas npaBoBas noaaepXKa
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[ata coxpaHeHus: 08.04.2021

u3mepenus He yxxe yem ot 0 10 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 1o 20000 MxCm

JlaTuuk TeMIiepaTypbl OKpYyKaromei cpeIbl C
JIMara30HOM U3MEpPEeHUs He yxe ueM oT -20 go +40
Akceccyapbl:

Kabens USB coenMHHATEIbHBIN

3apsiiHOe yCTporcTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO IO SKCILTyaTaiy UGPOBOM
nabopaTtopuu

[{udpoBast BuIeOKaMepa ¢ METATUNYECKAM IITATHBOM,
paspemienue He meHee 0,3 Mnukc

[IporpamMmmMHOe obecrieueHue

Meroandeckue pekoMeHaanuu He meree 30 pabot
VYmakoBka

Hanuuue pycckosI3pIUHOTO caiiTa MOJACPKKU, HATUIHE
BUJICOPOJIUKOB.

Hudposas
nabopaTopus 1o

XUMUH
(yueHuueckas)

OOecnieunBaeT BhINOIHEHUE Ja00PATOPHBIX PabOT 1O
XVUMHH Ha ypPOKaxX B OCHOBHOM ILIKOJIE U
IIPOEKTHO-HUCCIIE0BATENbCKON JESITENIEHOCTH
yYaLUXCA.

Kommexranus:

becnipoBoHOM MyIBTHAATUHUK IO XUMUU € 4-Mst
BCTPOEHHBIMH JaTYNKAMMU:

Hatuuk pH ¢ nuanazonoM uzMepenus He yxe 4em oT 0
1o 14 pH

JlaTuuk BBICOKOM TeMIepaTypbl (TEpMONIApHBI) ¢
JIMana3oHoOM U3MepeHus He yxe yem ot -100 mo +900 C
JlaT4uK 371E€KTpONPOBOAUMOCTH € JUANa30HAMHU
n3Mepenus He yxe yem ot 0 7o 200 mxCwm; ot 0 1o
2000 mxCwm; ot 0 10 20000 MxCm

JlaTuuk TeMIiepaTypbl INIATHHOBBIN C AMAIA30HOM
u3MepeHus He yxxe yem ot -30 no +120 C

HapAe)XHas npaBoBas noaaepXKa
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[ata coxpaHeHus: 08.04.2021

OTtnenbHBIC JATYUKU:

JlaTumk onTHYECKON MNIOTHOCTH 525 HM
Axceccyapsl:

Ka6ens USB coeanHUTETBHBIN

3apsimHOE yCeTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO MO dKCILTyaTaiiy MUGPOBOIMA
nmabopaTopuu

Ha6op naGopaTopHo#i 0OCHaCTKH

[TporpammHuoe oOecrieueHue

Metoanyeckue pekomeHnanuu He menee 40 pador
Hannune pyccKkosi3pI4HOTO cailTa NOoAIEepKKU
Hannuue Buaeopoankos.

Hudposas
nabopaTopus 1Mo

¢buznke
(yueHunueckast)

OOecnieunBaeT BHIMOIHEHUE SKCIIEPUMEHTOB 10 TEMaM
Kypca pusmuku.

Kommekrarus:

becnipoBoHOM My IbTHAATYHK IO PU3KKE C 6-10
BCTPOEHHBIMU JIaTYUKAMMU:

[{udpoBoii JaTYMK TeMIepaTyphl ¢ AUANA30HOM
u3MepeHus He yxxe yem ot -20 no 120 C

[MudpoBoit gaTynk abCOMIOTHOIO AaBJIECHUS C
Jirana3oHoM u3Mepenus He yxe uem ot 0 qo 500 kIla
JlaTuvk MarHUTHOTO TOJIS C IMANa30HOM U3MEpEHUs He
yxe ueM oT -80 1o 80 mTn

JlaTuuk HanpsiKeHUs ¢ Auana3oHaMu U3MEPEHUsI He
yke yem oT -2 10 +2 B; ot -5 10 +5 B; o1 -10 10 +10
B;or-15 10 +15 B

Jlatuuk ToKa He y»ke yeM oT -1 no +1 A

JlaTuuk akcenepoMeTp ¢ oKa3aTeNIIMU HE MEHEe YeM:
+/-2¢g +/-4g,+/-8¢g

OtnenpHBIE yCTPOMCTBA:

USB octmmnorpad He MmeHee 2 kanana, +/- 100 B
Axceccyapsl:

3 mT.

HapAe)XHas npaBoBas noaaepXKa
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[lokyMeHT npeaocTasneH KoHcynbTaHTIAOC

[ata coxpaHeHus: 08.04.2021

Kabens USB coenunuTenbHbII

3apsimHOE yCTpOKHCTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy
KoHncTpykTop A mpoBeaeHUs SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 10 3KCILTyaTauu uGpoBoit
nabopaTtopun

[IporpamMmmMHOe obecrieueHue

Meroandeckue pexomeHaamnuu (40 pabor)
Haymdme pyccKoOsI3BIMHOTO CaliTa MOIePIKKH
Hannuue BUACOPOIHKOB.

KoMm

MBI0TEPHOE 000pYyI0BaHUE

HoytOyx

dopmMm-pakTop: HOYTOYK;

XKecTkas, HeOTKITIIOUaeMasl KIIaBHaTypa: HaJIu4uue;
Pycckas packnajgka KiaBUaTypbl: HATUYUE;
Juaronane skpaHa: He MeHee 15,6 q1oiMoB;
Pa3pemenue skpana: He MmeHee 1920 x 1080 nukceneii;
KonmuecTBo siziep nporeccopa: He MeHee 4;
KomndaecTBo MOTOKOB: HE MeHee §;

bazoBas TakTOBas yactoTa mnpoieccopa: He MeHee 1
ITu;

MaxkcuManbHasi TAKTOBasE YacTOTa MPoIeccopa: He
Menee 2,5 I'T'm;

Komi-mamsate nporieccopa: He Menee 6 Moaiir;
OOBeM yCTaHOBIIEHHOM ONEpaTUBHON MAMATH: HE
MeHee 8 ['0aiiT;

O06beM noIepKUBAEMOM ONepaTUBHOM maMsaTu (Ass
BO3MOXXHOCTH pacIiIupeHusi): He menee 24 '6aiit;
O0beMm Hakonutelnss SSD: He menee 240 I'0aiit;
Bpems aBToHOMHOI paboThl OT GaTapen: He MeHee 6
4acoB;

Bec HoyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJISITOPOM: HE
ooiee 1,8 kr;

HapAe)XHas npaBoBas noaaepXKa
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"O6 yTBEPXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHUIO U DYHKLIMOHMW. ..

[lokyMeHT npeaocTasneH KoHcynbTaHTIAOC

[ata coxpaHeHus: 08.04.2021

Buemnuit unrepgeiic USB crannapta e Huxe 3.0: He
MEHEEe TPEX CBOOOIHBIX;

Buemnawmii nuarepdeiic LAN (ucrons3oBanue
IIEPEXOITHUKOB HE MPEyCMOTPEHO): HAJIUYHNE;
Hannune monyneii u uarepdericos (MCmonb30BaHNEe
NIEPEXOIHUKOB He npeaycMoTpeHo): VGA, HDMI;
becripoBognas cBsa3p Wi-Fi: Hanuuue ¢ mogaepxkoit
crannaptra IEEE 802.11n uiu coBpemeHHee;
Web-kamepa: Hasnuue;

Manunynsatop "MbIlb": HaTUYKE;
IIpenycTaHoBI€HHAs ONIEPALIMOHHAS CUCTEMA C
rpadUUecKuM IMOJIb30BaTENIbCKUM HHTEpdericoMm,
oOecnieunBaroas padboTy pacpoCTpaHEHHbIX
00pa3oBaTeNbHBIX U 00IECUCTEMHBIX TPHUIIOKCHHI:
HaJIn4ue.

Tun ycrpoiictBa: MOV (byHKIMH meyatu,
KOIMPOBAHUS, CKAHUPOBAHUS);
®opmar Oymaru: He MeHee A4;

5 M®YV (npunrep, [[BeTHOCTB: YepHO-OEIBIiL; 1 e 1 e
’ CKaHep, KOIHUp) TexHonorus nevyaTu: JazepHas ’ '
MaxkcumanbHOe paspeuieHue neyatu: He meHee 1200 x
1200 Touek;
Wnrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.
JOITOJIHUTEJIBHOE OBOPYIOBAHUE
EcrecTBeHHO-Hay4YHAasI HAPABICHHOCTh
OOecnieunBaeT BHINOIHEHUE Ta0OPAaTOPHBIX PabOT Ha
Hudposas o
ypOKax 1o OMOJIOrMH B OCHOBHOM IIKOJIE U
nabopaTopus 1Mo .
1. MPOEKTHO-UCCIIEI0BATEIBCKOMN NESTEILHOCTH 1 mr. 1 mr.
OHOJIOTHH
YYaILUXCA.
(yueHunueckas) . .
Kommnekranus: becipoBogHOM MyIbTHAATYHK 1O

HapAe)XHas npaBoBas noaaepXKa
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PacriopsixeHne MuHnpoceelleHns Poccumn ot 12.01.2021 N P-6
"O6 yTBEPXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHUIO U DYHKLIMOHMW. ..

[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

OMOJIOTHH C 6-10 BCTPOCHHBIMH JITaTYUKaAMHU:

Jatuuk BnaxHoctu ¢ quamnazonoM mdmepenus 0...100%
JlaTunK OCBEHIEHHOCTH C JUANa30HOM U3MEPEHHUS HE
yxe ueM oT 0 7o 180000 ik

Hatuuk pH ¢ nnanazonoM uzMepenus He yxe 4em oT 0
1o 14 pH

JlaTuuk TeMieparypsl ¢ 1uana30HOM U3MEPEHHsI He
yxe yeM oT -20 no +140 C

JlaTumk 31eKTpOonpoBOAUMOCTH € AUaNa30HaMU
n3Mepenus He yxe yem ot 0 1o 200 mxCwm; ot 0 1o
2000 mxCwm; ot 0 10 20000 MxCm

JlaTuuk TeMIeparypbl OKpy>Karolen cpeisl ¢
JIMaria30HOM M3MEpPEHHs He yxe 4eM oT -20 go +40
AKceccyaphl:

Ka6ens USB coennHUTENLHBIN

3apsimHOE yCcTpoiicTBO ¢ kabenem miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO 10 dKCILTyaTaiu UG poBoit
naboparopuu

[{udposas Buneokamepa ¢ METAITMYECKUM IITATUBOM,
paspemenue He MeHee 0,3 Mnukc

[TporpammHuoe oOecrieueHue

Metoanyeckue pekomeHaanuu He menee 30 pador
YnakoBka

Hanuuue pycckosA3pIMHOTO caiTa MOIEPKKHU, HAITUINE
BHJIEOPOJIUKOB.

Hudposas
naboparopus 1o

XUMHU
(yuenunueckas)

ObecnieynBaeT BBIIIOJIHEHUE JIAOOPATOPHBIX padbOT MO
XMMHUH Ha ypOKax B OCHOBHOM LIKOJIE U
IPOEKTHO-MCCIIEI0BATENBCKOM 1€ TEIbHOCTH
yyaluxcs.

Kommiexrarnus:

becripoBoiHON MyJIBTUAATUUK 10 XUMUU C 4-MsI
BCTPOEHHBIMH JaTUNKAMMU:

1 mT.

1 mrt.

HapAe)XHas npaBoBas noaaepXKa
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"O6 yTBEPXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHUIO U DYHKLIMOHMW. ..

[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

Hatuuk pH ¢ ananaszoHom u3mepeHus He yxe yeM oT ()
1o 14 pH

JlaT4rk BBICOKO# TeMIepaTypsl (TEPMOIIAPHBIN) C
JMana3zoHoM u3MepeHus He yxke yeM oT -100 o +900 C
JlaT4uK 31eKTpONpOBOAUMOCTH € AUANa30HaAMU
n3Mmepenus He yxxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 1o 20000 MxCm

JlaTuuk TeMrepatyphl IUIATUHOBBIN C JUANTa30HOM
u3MepeHus He yxke uem ot -30 go +120 C
OTtnenbHbIE JaTYUKU:

JlaTuyuK ONTUYECKOU IIIOTHOCTH 525 HM
Akceccyapbl:

Ka6ens USB coeauHuTENbHBIN

3apsimHOE yCTpoCTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu uppoBoit
nabopaTtopuu

Hab6op mabopatopHoii OCHACTKH

[IporpamMmmMHoOe obecrieueHue

Meroandeckue pekoMeHaanuu e Mmeree 40 pabot
Hanuuue pycckosi3pIuHOTO caifTa MOJAePKKU
Hanuune Buaeopoukos.

Hudposas
naboparopus 1o

¢dbusuke
(yueHunueckas)

ObecneynBaeT BBIIOJIHEHUE SKCIIEPUMEHTOB 110 TEMaM
Kypca QHU3UKH.

Kommnekrarus:

BecnipoBoHON MyIBTHIAATYHK 110 (PU3HKE C 6-10
BCTPOCHHBIMH JATYNKAMH:

[udposoii gaTunk TeMIepaTrypsl ¢ JUaNa30HOM
n3MepeHus He yxe uem ot -20 1o 120 C

[{udpoBoii gaTynk aGCOTIOTHOTO JABJICHUS C
Jiana3oHoM u3mepenus He yxe uem ot 0 1o 500 klla
JlaT4uK MarHUTHOTO TIOJIS C TUANa30HOM M3MEpPEHUS He
yxe yeM oT -80 10 80 MmTn

1 mr.

1 m.

HapAe)XHas npaBoBas noaaepXKa
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"O6 yTBEPXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHUIO U DYHKLIMOHMW. ..

[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

JlaTuuk HanpsKEHUs ¢ AMana3oHaMU U3MEPEHUS HE
yxe yeM oT -2 110 +2 B; ot -5 no +5 B; oT -10 10 +10
B;or-1510+15B

JaTunk Toka He yxe ueM oT -1 1o +1 A

JlaTunk akcenepoMeTp ¢ MoKa3aTesIsIMU HE MEHEE UeM:
+/-2¢g+/-4g,+-8¢g

OTtnenpHBIE yCTPOMCTBA:

USB ocmmmiorpad ve menee 2 kanana, +/- 100 B
Axceccyapsr:

Ka6ens USB coeqnHUTENBHBIN

3apsimHOE yCeTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy
KoncTpykTop 11t mpoBeieHNs SKCTIEPUMEHTOB
Kpartkoe pykoBOACTBO MO dKCILTyaTay UGPOBOMA
nabopaTopun

[TporpammHuoe oOecrieueHue

MeTtoauueckue pekomenaanuu (40 padbor)

Hannune pyccKkosi3pI4HOTO cailTa OoAIEPKKU
Hanuuue Buaeopoankos.

Hudposas
nabopaTopus 1o

4. | pusnomorun
(npodunbHbBIN
YPOBEHb )

OOecnieunBaeT MpPOBEACHNE HCCIIEIOBAHUS 110
(GYHKIMOHUPOBAHMIO YEJIOBEYECKOTO OPraHu3Ma.
Kommnekrarus: becnipoBogHON MyIbTHIATYUK 110
($U3MOIOTHH C 5-10 BCTPOEHHBIMU JlaTYMKaMu: JlaTunk
aprepuansHoro nasienus (0...250 mm pT. CT.)

JlaTuuk nynbca ¢ AMana3oHOM MU3MEPEHUs HE YXKE UeM
ot 30 o 200 yx/mMuH

JlaTuuk TeMIieparypsl Teja ¢ 1Mana3oHOM U3MEpPEHUs
He yxe yeM oT +25 1o +40 C

JlaTuuK 4acTOTHI ABIXaHUS C AUANIA30HOM MU3MEPEHHS
He yxe ueM ot 0 1o 100 rukioB/MuH

JlaTunk yckopeHUs ¢ mokaszareiasiMu +/- 2 g; +/- 4 g; +/-
8¢

OTtnenpHBIE yCTPOMCTBA:

1 mrr.

HapAe)XHas npaBoBas noaaepXKa
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[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

Hatuuk OKI ¢ nuana3oHOM U3MEPEHHsI HE YKE YEM OT
-300 mo +300 MB)

Hatuuk pH ¢ ananazoHom u3amepeHus He yxe yeM oT ()
1o 14 pH

JaTuuk cuiomep ¢ Auana3zoHOM U3MEPEHHUS HE yKe ueM
ot -40 1o 40 H

JlaTurK OCBEIIEHHOCTH C JUana30HOM U3MEpEHUsI He
yxe yeM oT 0 1o 180000 nk

Axceccyapsr:

Ka6ens USB coeqnHUTENBHBIN

3apsimHOE yCeTpoiicTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy
KoncTpykTop 11t mpoBeieHNs SKCTIEPUMEHTOB
Kpartkoe pykoBOACTBO MO dKCILTyaTay UGPOBOMA
nabopaTopun

[TporpammHuoe oOecrieueHue

Metoanyeckue pekomeHaanuu He menee 20 pador
Hannune pyccKkosi3pI4HOTO cailTa OoAIEPKKU
Hanuuue Buaeopoankos.

Hudposas
5. | maboparopus 1o

9KOJIOTHH

ObecrieunBaeT MPOBEJICHNUE YUEOHOTO IKOJIOTHUECKOTO
MOHMTOPHUHTa HHCTPYMEHTaIbHbIMU MeTogamu. Habop
IPUMEHSETCS IIPU U3YUYEHUH SKOJIOTHH, OUOJIOTUH,
XUMUH, reorpaduu ¥ IpUpOAOBEACHUS, a TAKXKE IS
MHAVBUAYaAJIbHBIX UCCIIEI0BAaHUS U IPOEKTHON
JESATEIIBHOCTH IIKOJIBHUKOB.

Kommiekranus: becnpoBoaHONW MyIbTHAATYHK 110
AKOJIOTMYECKOMY MOHUTOPHHTY C 8-10 BCTPOCHHBIMU
JATYNKAMMU:

JlaT4nk HUTPAT-HOHOB

JlaT4uk XJI0pHUA-UOHOB

Hatuuk pH ¢ nnanazonoM uzMepenus He yxe 4em oT 0
1o 14 pH

Jatuuk BnaxxHocTH ¢ nuanaszonoM n3mepenus 0...100%

1 mrr.

HapAe)XHas npaBoBas noaaepXKa
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[okyMeHT npefgoctasneH KoHcynbTaHTAKOC
[ata coxpaHeHus: 08.04.2021

JlaT4rK OCBEIIEHHOCTH C TUANa30HOM U3MEPEHHUSI HE
yxe yeM oT 0 1o 180000 nk

JlaTuuk TeMreparypsl ¢ TMana3oHOM U3MEpEHHsI He
yxe yem oT -20 no +140 C

JlaT4uK 31eKTpONpOBOAUMOCTH € AUANa30HaAMU
n3Mmepenus He yxxe yem ot 0 1o 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 1o 20000 MxCm

JlaTuuk TeMIepatypbl OKPYKarOUIEH Cpeibl C
JIMana3oHOM U3MepeHus He yxke ueM ot -20 g0 +50 C
OTtnenbHbIE JaTYUKU:

JlaTumk 3ByKa ¢ (yHKIMEH HHTETPUPOBAHUS C
JIMara30HOM U3MEpPEHHUsI 4acTOT He MeHee ueM oT 50 '
1o 8 kl'm;

JlaTuuk BIIaXKHOCTHU MOYBBI C AMANIa30HOM MU3MEPEHUS
He yxe yeM oT 0 10 50%

JaTuuk kuciopoja ¢ AuanazoHoM usMepenus ot 0 10
100%

JlaTuyuK OoNTHYECKON IIOTHOCTH 525 HM

Jatunk ontudeckoit motHocT 470 HM

JaTtuuk TypOuAMMETp C JUana30HOM U3MEPEHHUsI He
yxe yeM oT 0 10 200 NTU

JlaTuuk okucH yriepojia ¢ AMana3oHOM U3MEpPEHUs He
yxe uem ot 0 10 1000 ppm

Axceccyapsl:

Ka6ens USB coeaunurenbHbiii (2 mrt.)

3apsiiHOE yCTpOKCTBO ¢ Kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

CrepxeHb 1)1 3aKpeIIeHUs] JaTYUKOB B IITATUBE
KpaTkoe pykoBOJCTBO IO 3KCILTyaTanuu uppoBoit
nabopaTtopuun

[IporpamMmmMHOe obecrieueHue

Meroandeckue pekoMeHaanuu He Mmeree 20 pabot
VYnakoBka

Hanuune pycckos3pIvHOTO caiiTa HOIEPKKHU, HAITUYNE

HapAe)XHas npaBoBas noaaepXKa
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[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

BUJICOPOJINKOB.

Mukpockorn
6. .
nudposoit

Tun Mukpockona: OMOJIOrHYeCKuit

Hacanka Mukpockona: MOHOKYJISIpHas
Haznauenwne: naGopatopHbIii

Merton uccnenoBaHus: CBETIIOE 110JIe
Matepuran ONTHKU: OITUYECKOE CTEKIIO
YBenuueHnue MUKpockona, kpat: 64 - 1280
Oxynsipel: WF16x

O6wbektuBbl: 4%, 10X, 40xs (MoANpy>KUHEHHBIN)
PeBonbBepHas ronoBka: Ha 3 00bEKTHBA

Tun noJCBETKM: 3epKajo MM CBETOINON
Pacronio)keHne oICBETKU: BEPXHSISI U HUKHSA
Marepuan kopIiyca: MeTasul

[IpeameTHsIit cTonuk, mm: 90

HcTtounuk nutanus: 220 B/50 'y

Yucno Meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o
XUMHHU

B Habop BxoasT Bechl JlabopaTopHble 3ieKTpoHHbIe 200
I, CHMPTOBKA Ja00paTOpHas, BOPOHKA KOHUYECKas,
najouka crekisiHHas, npooupka [1X-14 (10 mTyk),
CTakaH BbICOKUI ¢ HocukoM BH-50 ¢ meTkoii (2
LITYKH), HUJIMHAP U3MEPUTENbHBIN 2-50-2
(CTEKJIIHHBIM, ¢ IPUTEPTOMN KPBILIKOM), INITATUB AJIs
npooupok Ha 10 rue3n, 3aXuUM NpoOUpPOYHbIH,
mmnaTeNnb-JIokeuka (3 mTyku), Habop (HIakoHOB ISt
XpaHEHHS pacTBOPOB M peakTUBOB (00beM (hiakona 100
MJI - 5 KOMIUIEKTOB 10 6 MITyK, 00beM (akona 30 mi -
10 xOMIUIEKTOB 10 6 IITYK), LUIUHAP U3MEPUTEIbHBIN
¢ HocukoM 1-500 (2 mTyku), ctakad Beicokuit 500 M
(3 mrykn), Habop epiiei sl MBIThSL OCYAbI (E€pII JIst
MBIThSI IPOOUPOK - 3 WITYKH, €PIL AJIsT MBIThsI KOJIO - 3
ITYKH), XajaT O0emslid X/0 (2 MTyKH), mepyaTku
PE3MHOBBIE XMMUYECKHE CTOMKHUE (2 MITYKH), OUKU

1 mr.

1 m.

HapAe)XHas npaBoBas noaaepXKa
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[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

3amuTHBIE, GUIbTphl OyMaxkHbie (100 mTyK), roprouee
Ju1st cnuptoBok (0,33 ).

B coctaB Habop BXOJAT peakTUBHI: AIFOMUHUMN, JKETE30,
COJISIHAsl KUCJIOTa, METUIIOpaHXK, (heHoapTaneuH,
aMMHMaK, IEpOKCH]] BOJIOPOIa, HUTPAT cepedpa u
JIPYTHE; B OOIIEH CIIO)KHOCTH - 44 pa3INIHBIX BEIIECTB,
MCIOJIb3YEMBIX JJIsl COCTABJICHHS KOMILIEKTOB
PEaKTUBOB MPU MPOBEACHUH SK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB IO KypCY MIKOJIbHOM XUMHH.

VYueOHast
8. | nmabGoparopus no
HEHPOTEXHOIOTUH

B cocTtaB BxoaaT:

Cencop Tun 1 He menee 1 mT., oOecrieynBaer
BO3MO’KHOCTb PETUCTPALIMU CUTHAJIA 3JIEKTPUUECKOMN
aKTUBHOCTH MBI (3JIeKTpoMHUOrpammbl, IMI).
Perucrparust 7omkHa OCYIIECTBISIETCS HEMHBA3UBHO,
CYXHUMH DJIEKTPOIAMH.

B03MOXKHOCTBIO KpEIUIEHHS K pyKE UelIoBeKa, YTo
JIOJIKHO JaBaTh BO3MOXKHOCTh PETUCTPUPOBATD
AIEKTPUYECKYIO aKTUBHOCTH MBIIIIBI B 00JaCTH, HAJ
KOTOpPOH pacnoJjiaraercst KkperieHue. [Ipu Hanpsbxenun
MBIIIIIBI JOJIKHA OBITH 0OecTieueHa BO3MOKHOCTh
HaOJIIOZICHUS TyYHOCTH CUTHAJIA (T.€. MPUCYTCTBUE
OMI"), npu pacciiabaeHUN MBIIIIIH - €€ OTCYTCTBHE.
Cencop Tun 2 He menee | mT., oOecreynBaeT
BO3MOKHOCTh PETUCTpAIlMU CUTHAJIA
dorormnernsmorpammel (OI1) onTryeckum myTem, 3a
CYeT U3MEHEHHUS OTPAKEHHOT'O OT KPOBEHOCHBIX
COCYJIOB CBETa, 00bEM KOTOPHIX U3MEHSIETCS IO
BO3JEHCTBUEM ITYyJILCOBOM BOJIHBI. CEHCOP NOTKEH
ObITh 0OecTieueH BO3MOKHOCTBIO KPETIIICHUS K
MOAYLICYKE Nabla YeJIOBEKA.

Cencop Tun 3 He menee 1 mrT., obecnieunBaeTt
BO3MO>KHOCTB: PETUCTPAIIMU CUTHAJIA
anexTpokapauorpammsl (OKI') He ”HBa3UBHBIM

HapAe)XHas npaBoBas noaaepXKa
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cIocooomM;

peructpauuu I, I u [l oTBeneHn#; MOaKIIOYEHUS
AIIEKTPOIOB K CEHCOPY C MOMOIIBIO COSTUHUTENbHBIX
poBoAoB, o0opyaoBanHbix TouchProof pazsemamu.
Cencop Tun 4 He menee | mT. obecrieanBacT
BO3MO>KHOCTB: PETrMCTpAI[Mi CUTHAJIa
KOoxHO-TanpBanndeckoi peakuuu (KI'P), perucrpanus
KOTOPOT'O OCYILIECTBIISIETCS HA IOCTOSTHHOM TOKE;
MOJIKJIFOUEHUS K TEIly YelIoBeKa ¢ MOMOUIbIO CYXUX
ANIEKTPOJIOB, OJKIOYEHHE KOTOPBIX K CEHCOPY
ocymecTBisieTcs ¢ nomouisio TouchProof pazsemos.
Cencop Tun 5 ve menee 1 mt., odecrieynBaer
BO3MO>KHOCTh: PETUCTPALlUU CUTHAJA AIEKTPUYECKOM
akTUBHOCTH Mo3ra (D31") ¢ MOMOIIBI0 CYXHX
HEWHBA3UBHBIX AJIEKTPOAOB; PETUCTPALINU
AIIEKTPUYECKOM aKTUBHOCTH PA3HBIX J0JEH MO3ra;
MOJIKJIFOUEHUS 3JIEKTPOJIOB K CEHCOPY C IOMOILBIO
COEMHUTENFHBIX ITPOBOJIOB, 000PYIOBAaHHBIX
TouchProof pazpremamu; 3aKpernieHus 2JIEKTPOIOB Ha
MOBEPXHOCTHU T'OJIOBHI.

Cencop Tun 6 He menee 1 mT., oOecreynBaeT
BO3MOKHOCTh: PETUCTPALIMM CUTHAIA KOJIeOaHUs
rpynHoi kietku (CeHcop AbIXaHus); OnpeaeIeHUs
YaCTOTHI JABIXAHHUS.

YerpoiicTBo 115t cOOpa TaHHBIX OT CEHCOPOB U
nepeayy Ha NePCOHANIbHBIN KOMITbIOTEp 00eCIeunBaeT
BO3MOXXHOCTh cOOpa JaHHBIX OT MOAKIIOYEHHBIX K
HEMY CEHCOPOB M OTIPABKY MOJIYYCHHBIX JaHHBIX Ha
[IK. TToakmrouenue uentpaibHoro Moyt k I1K ¢
nomouibo USB-ka0ens. LleHTpanbHblil MOYJIb HMEET
He MeHee | T.: ranbBaHn4ecKyo n3osanuio ot I1K.
IleHTpanbHBIA MOYJIb 0OECTICUNBACT BO3MOKHOCTD
OJTHOBPEMEHHOTO MOAKIIOYEHHS BILIOTH 10 4 CEHCOPOB.
Kaxxapiit u3 Bxo0B LleHTpanbHOTO MOyl UMEET
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rajlbBaHUYECKYI0 H30JIsLHUI0 (00ecneueHre
MEKXKaHAIbHOW TaIbBAHUYECKON 301NN ).
[Tonkrouenue ceHCOpoB K LleHTpambHOMY MO IO
OCYILECTBIISIETCS C TIOMOLIBIO CIIEUATN3UPOBAHHBIX
pazsemoB tuna LEMO, oGecnieunBaromumx
MPaBUIBHOCTb MOJKIIOUYEHHUS pa3beMa U CHIKAIOIINX
PHICK CITYyYaifHOTO KacaHUs pa3beMOB TOKOTIPOBOISIIINX
qacTeil, a Takke 00ecreYnBaONMX 3aIIUTY OT
HECAHKIIMOHMPOBAHHOTO MOJKITFOUEHUS K
IIPOM3BOJILHBIM YCTPOMCTBAM.

Monynp "Kuonka" He meHee 1 miT., obecrieunBaeT
BO3MOYKHOCTB: Pa3METKH PETUCTPUPYEMBIX CUTHAJIOB H
OTMEYaTh HE MEHEEe 3-X Pa3INYHBIX KaTeTOPUH
COCTOSIHUH.

YcTpoicTBO, BXOAAIIEE B COCTaB J1aOOPaTOPHH,
JIOJDKHO 00ecrieunBaTh BO3MOKHOCTh PErHCTPaLluN
apTepUAIILHOTO JABIICHHUS.

[Tporpammuoe obecnieuenue (nanee - [10). lomkHO
o0ecneunBaTh BU3yaIu3aluio U 00paboTKy
PETUCTPUPYEMBIX CUTHAJIOB.

['maBHOE OKHO NPOrpaMMBbl I0JIKHO COCTOSITh U3
BKJIQ/IOK, KaXKJast U3 KOTOPBIX COJAEPKUT HAaOOp
rpaduKoB, HEOOXOAUMBIX JUISI OTOOpasKEHUS
TpeOyemoii nHpopMaIuu.

JlomkHa IMETHCS BKIIJIKA JUTSl OTHOBPEMEHHOTO
IIPOCMOTpa CUTHaJIa CO BCEX CEHCOPOB, OJTHOBPEMEHHO
NOJKIIOYEHHBIX K L{eHTpanbHOMY MOAYIIO.

310 o0ecrneynBaeT BO3MOXHOCTh MHOTOKaHAJIbHOI'O
(monurpaduueckoro) pexuma padboThl yCTPOHCTBA.
Taroke JOJDKHBI IMETHCS BKJIAIKU IS BU3YyaTH3aIuN
curHasioB oT ceacopoB OMI', ®III", KT, KI'P, 93T,
CEHCOpa JIbIXaHMsl, KHOIKH; a TAK)Ke IMPOU3BOJIHBIX
rpaMKoB, Ha KOTOPBIX BU3YaIU3UPYIOTCS

CHCI_[I/I(I)I/ILIHLIC JJIA TOTO MJIM MHOT'O CUI'HAJIa BCJIMYHHEI.
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[1O momxHO 1aBaTh BOZMOKHOCTH BU3yaIH3aIMN U
00pabOTKH PETUCTPUPYEMBIX CUTHAJIOB, @ UMEHHO:

- OMI'": Bu3yanuzanus CUTHaJIa, CIIEKTP CUTHAaJa,
aAMIUTATY IHBIA TPUTTEP

- OIII': BUu3yanu3anus CUrHaa, ClIeKTpa CUrHaia,
TaxoTrpaMMbl, TpaduK MyIbca

- OKI': BU3yanu3auus CUrHajia, TaxorpaMMbl, rpadux
myJibca

- KI'P: Bu3yanuzanus curana

- O0I': BU3yanu3anus CUrHaia, CreKkTp CUTrHaia,
aMIUTUTY/a anbda-puTMa, aMIuIUTyaa OeTa-puTMma.

- CeHcop bIXaHMS: BU3YyaJIM3allUsl CUTHAJIA,

- KHomnka: Bu3yanusanus CUrHaJIa pa3MeTKH

I1O nomkKHO UMETH BO3MOYKHOCTH KACTOMU3AIINUA U
Hactpouku I10O mist 3phekTHBHOTO 0TOOpaKEHUS
rpaduKoB: HaCTpPOHKa 1[BETa, BLIOOP MapaMeTpOB IS
aHajmM3a, BEIOOp 0TOOpaKaeMbIX TPaHKOB,
MacrrabupoBanue rpapukon. [10 10mKHO UMETH
BO3MOYKHOCTb 3aITHCH M BOCTIPOU3BEICHHUS
PETUCTPUPYEMBIX CUTHAJIOB.

B03MOXHOCTh HACTPOUMKH MapaMeTpoB GUIbTPAITUN
CUTHaJa ¢ MOMOIIbIO GUIBTPA HIKHUX YaCTOT,
(GMIbTpa BEICOKMX YaCTOT, MIOJIOCOBOTO (PUIBLTpA,
PEXKEKTOpPHOTO (PHUITBTPA.

C uenpto yno0OCTBa aHalM3a CUTHAJA, T0JDKHA UMEThCS
BO3MOXXHOCTh 3aITUCH PETHCTPUPYEMBIX CUTHAJIOB B
¢aiin, ¢ mocaeayoneil BO3SMOXKHOCTBIO UX
MOCJEIYIOIIEro BOCIpou3BeieHus B JaHHoM [10
(MIMHATUPYS PETUCTPALIMIO CUTHAJIA B PEKUME
pEeaJIbHOTO BPEMEHH).

B cocraBe: MeTonuveckne MaTepHuabl IS YIUTENS U
oOyuJarouxcsi, OMMCaHNue MOJIKJIIOUYEHHUSI CEHCOPOB
naboparopuu, HHCTPYKIIUH MO ucnoiab3oBanuio 10,
OIMCaHMe JJAOOPATOPHBIX U MPAKTUYECKUX padoT,

HapAe)XHas npaBoBas noaaepXKa
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KOTOPOE B TOM YHCJIC COJICPIKHUT MPE3CHTAIIMOHHBIC
MaTepHaIbL.

YnakoBka/kopoOka 1abopaTopuu JOJKHA
o0ecrnieunBaTh y100HOE XpaHEHHE U COJIEPKATh
MOJICKA3KHU JJIsI PACTIONIOKEHHSI CEHCOPOB U YCTPOHCTB
nabopaTopuu AJist yJ0OHOTO HCIIOB30BaHHS
MPeroAaBaTeIIIMUA U 00yJaIOITUMHUCS.

Texnomornueckas HAIpaBJICHHOCTb

OO0pazoBaTenbHbII
KOHCTPYKTOP IS

9 MIPaKTUKU OJIOUHOTO
' POTrpaMMHUPOBAHUS
C KOMILIEKTOM
JATYNKOB

KoncynsranTtllmroc: mpuMedyanue.
Hymeparust myHKTOB JaHa B COOTBETCTBUH C O(DHIIMAIBHBIM TEKCTOM JJOKYMEHTA.

PobGoToTexHuueckuii HaOOp MpeaHa3HAYEH AJIs
W3Y4YEeHHS] OCHOB POOOTOTEXHUKH, JeTalleH, Y3IIOB U
MEXaHHU3MOB, HEOOXOUMBIX JIJISl CO3/IaHUS
POOOTOTEXHUYECKUX YCTPOMCTB.

HaGop nmpeacraBisieT co00il KOMIUIEKT CTPYKTYPHBIX
AJIEMEHTOB, COCIMHUTEIBHBIX SJIEMEHTOB U
ANEKTPOTEXHUYECKHX KOMIIOHEHTOB.

Ha6op no3Bossier codupaTs (M mporpaMMHpOBaTh
coOupaeMbie MOJICIIN ), U3 JIEMEHTOB BXOISAIINX B €r0
COCTaB, MOJICITH MEXaTPOHHBIX U POOOTOTEXHUICCKUX
YCTPOICTB ¢ aBTOMaTU3UPOBAHHBIM YIIPABICHUEM, B
TOM YHUCJIE€ HA KOJIECHOM XOJly, a TaK K€ KOHCTPYKIIHH,
OCHOBAHHBIX Ha UCIIOJIb30BAHUU Tiepead (B TOM YHCIe
YEepBSIYHBIX U 3y0UaThIX), a TAK JKE PhIUaroB.
CBETOJIMOIHBI MAaTPUYHBIN JUCTUIEH ¢ Oernon
MOJICBETKOM Ha KOHTPOJLIEPE

KonuuecTBo nopToB BBOAA/BRIBOIAa HA KOHTPOJIEPE HE
MeHee 6

KonnuecTBo kHOOK HE MeHee 4

OO011ee KOJIUYECTBO JIEMEHTOB: He MeHee 520 miT., B
TOM YHCJIIE:

1 mT.

1 mr.
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1) mporpaMMupyeMblIii 010K yrpaBieHus, KOTOPbIT
MO3KET paboTaTh aBTOHOMHO U B TIOTOKOBOM PEXHME;
2) cepBOMOTOPHI

3) naT4YMK CUITBI

4) naT4uK paccTOSHUS

5) naT4uK 1BETA

6) akKymMyIaTOpHas 6arapes

7) IlnacTukoBbIE CTPYKTYPHBIE 3JIEMEHTBI, BKIIIOYast
nepGhOpUPOBAHHBIE JIEMEHTHI: OAJIKH, KYOUKH, OCH U
BaJIbl, COEIUHUTENBHBIEC SJIEMEHTHI K OCSIM, IIIECTEPHH,
MpeHa3HaYCHHBIC JJIs1 CO3/IaHUS YEPBSIUHBIX U
3yOUaThIX Tiepead, COSTUHUTEILHBIC U KPETIC)KHBIE
JJICMEHTHI,

7) [IporpamMHOe obecrieueHne, UCIOIb3yeMOe ISt
MPOrpaMMHUPOBAHUS COOUPAEMBIX POOOTOTEXHUYECKUX
MoOJieIell U yCTPOMCTB, JOCTYIHO AJIsl CKAYMBaHUS U3
cetu MuTepuer

10.

OO0pazoBaTenbHbII
HaOOp MO MEXaHUKe,
MEXaTPOHHKE H
pPOOOTOTEXHUKE

KoMruiexT 7151 u3yueHus: OCHOB JIEKTPOHUKH U
POOOTOTEXHUKH

HaGop nomken ObITh peIHA3HAYEH /IS
MPOBEICHUS YUEOHBIX 3aHATHUI 1O SJIEKTPOHUKE U
CXEMOTEXHHUKE C [IETbI0 U3YUYCHUS] Hanboee
pacrpoCcTpaHEeHHOM 2JIEMEHTHOU 0a3bl, MPUMEHIEMOM
JUTSL HHKEHEPHO-TEXHIUUECKOT0 TBOPYECTBA YUALTUXCS
U pa3paboTku yueOHbIX Mozeneil podoros. Habop
JIOJDKEH TTO3BOJIATH YUAIIUMCS Ha MPAKTHKE OCBOUTh
OCHOBHBIE TEXHOJIOTUH MPOSKTUPOBAHHS
POOOTOTEXHUYECKHX KOMIUIEKCOB Ha MPUMEpe yIeOHBIX
Mojiesnieil poOOTOB, a TaK)KE U3YYUTh OCHOBHbBIE
TEXHUUYECKHE PEIIECHUS B 00IaCTH KUOEPHETUIECKUX U
BCTPAaNBAEMBIX CUCTEM.
B cocraB koMIUIeKTa JOIDKEH BXOIUTH HA00P
KOHCTPYKTHUBHBIX 3JIEMEHTOB JUIsi COOpPKH MaKeTa
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MaHUIYJSUOHHOTO poO0Ta, KOMILJIEKT METAJUTHUECKUX
KOHCTPYKTUBHBIX JIEMEHTOB /7151 COOpPKH MaKeTa
MOOWJIBHOTO poOOTa U T.1I.

B coctaB koMIiekTa BXOJUT HA0Op 3JIEKTPOHHBIX
KOMITOHEHTOB ISl U3yUY€HUSI OCHOB AJIEKTPOHUKHU U
CXEMOTEXHUKH, a TAK)KE€ KOMIUIEKT MPUBOJIOB U
JTATYMKOB Pa3IMYHOr0 TUIA JJi pa3pabOTKU
POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocTaB koMIiekTa JOIKHO BXOAUTH: MOTOPHI C
HHKOJIEPOM - HE MEHee 2 LIT, CEpBONPHUBO/] OOJIBIION -
HE MeHee 4 1T, CEpBONPUBO MAJIBIM - HE MEHEe 2 T,
nH(ppaKPACHBIN TaTYHK - HE MEHEe 3 T,
YIBTPa3BYKOBOM JaTUUK - HE MEHEE 3 IIIT, JaTYUK
TEMIIEPATypHI - HE MeHee | 1T, JaTYMK OCBEIIEHHOCTH
- He MeHee | T, Habop INEKTPOHHBIX KOMIIOHEHTOB
(pe3ucTopsbl, KOHAEHCATOPHI, CBETOAUOAb] PA3IIMUHOTO
HOMHHAJA), KOMIUIEKT MPOBOJIOB JIJIsl O€CIIaeqHoOro
MPOTOTUITMPOBAHUS, IJ1aTa OeCacyHoro
MPOTOTUIIMPOBAHUS, AKKYMYJISITOP U 3apsTHOE
YCTPOMCTBO.

B coctaB koMIiekTa J0MKEH BXOIUTh
MIPOrpaMMUPYEMbIA KOHTPOILIEP, IPOTPAMMHUPYEMBIi B
cpene Arduino IDE wnu aHamorugHeIx ¢cBOOOTHO
pacrpocTpaHsieMbIX cpeax pa3paboTKH.
[Iporpammupyembliii KOHTPOJIIEP TOJDKEH 00J1a1aTh
MOpTaMU /17151 OJKITIOYEHHS IU(PPOBBIX M aHAJIOTOBBIX
ycrpoticts, uatepdeiicamu TTL, USART, 12C, SPI,
Ethernet, Bluetooth ninu WiFi.

B cocraB kommiekTa 1071KEH BXOJUTh MOy b
TEXHUUYECKOTO 3pEHMSI, TPEICTABIISIONINI COO0M
BBIUYHCIIUTEIBHOE YCTPOICTBO CO BCTPOCHHBIM
MUKPOIIPOIIECCOPOM (KOJI-BO sA1ep - HE MeHee 4 T,
yacToTa sjpa He meHee 1.2 [T, o6sem O3V - He
meHee 512 M6, 00beM BCTPOCHHON MaMsTH - HE MEHEee

HapAe)XHas npaBoBas noaaepXKa

www.consultant.ru

Crpanuua 65 uns 72


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacriopsixeHne MuHnpoceelleHns Poccumn ot 12.01.2021 N P-6
"O6 yTBEPXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHUIO U DYHKLIMOHMW. ..

[okymeHT npepoctasneH KoncynbraHntaoc

[ata coxpaHeHus: 08.04.2021

8 I'0), nHTEerpupOBaHHOM KamMepoil (MaKCUMaJIbHOE
paspelIeHne BIIEONOTOKa, Iepe1aBaeMOoro 1o
untepdeiicy USB - ne menee 2592 x 1944 en.) u
ONTUYECKOU cucTeMON. MoyIb TEXHUYECKOTO 3pEHUS
JOJDKEH 00J1a1aTh COBMECTUMOCTBIO € Pa3TUYHBIMU
IIPOrpaMMHUPYEMBIMH KOHTPOJUIEPAMH C ITIOMOIIBIO
untepdeiicos - TTL, UART, 12C, SPI, Ethernet.
Monysab TEXHUYECKOT O 3pEHUS 10JIKEH UMETh
BCTPOEHHOE ITPOrpaMMHOE 00eCIieueHNE Ha OCHOBE
OIepallMOHHON cucTeMbl Linux, mo3possoniee
OCYIIECTBIIATh HACTPOUKY CUCTEMBI MAILIMHHOTO
o0OyueHusl mapaMeTpOB HEHPOHHBIX CETEH IS
oOHapyKeHHsI 0ObEKTOB, ONPEAEICHUS UX TapaMeTPOB
U JaJbHEHIIeH uIeHTH(DUKAIINN.

KommiekT nomken obecrneunBaTb BO3MOXKHOCTb
U3y4YeHUs] OCHOB Pa3pabOTKH MPOrPaMMHBIX U
anmnapaTHbIX KOMIUIEKCOB MH)KEHEPHBIX CUCTEM,
peuieHuii B cpepe "MHTEpHET Bemie", a Takxke
pelieHuit B 001acTu pOOOTOTEXHUKU, UCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO O0YYEeHHUS.

UYetslpexoceBoi
y4eOHBIN

11. poOOT-MaHUITYJIATOP
C MOJYJIbHBIMA
CMEHHBIMU
HacaJIKaMu

VY4eOHblIi poOOT-MaHUNYJIATOP NpEeIHA3HAYEH IS
OCBOCHHS OOYYAIOIIMMUCS OCHOB POOOTOTEXHHKH, JJIS
MOJATOTOBKU 00YYAIOIINXCS K BHEAPEHUIO U
MOCIEAYIONIEMY UCIIOIb30BaHUI0 POOOTOB B
MPOMBINIJICHHOM TIPOU3BOICTBE.

KonuyecTBo oceli poOoTa MaHUTTYJIATOPA - YETHIPE.
[Tepemenenne HHCTPYMEHTA B TIPOCTPAHCTBE TI0 TPEM
OCSIM JTOJKHO YTIPABJISTHCS IIArOBBIMH JIBUTATEIISIMU.
Hanpsixkenue nuTanus M1aroBbIX ABUraTenel He Oonee
12 B.

CepBoBHUTATEINIb YETBEPTOUM OCH JIOJDKEH 00ECTIeunBaTh
MOBOPOT UHCTPYMEHTA.

VYT0I1 MOBOPOTA MAHHUITYJIATOPA HA OCHOBAaHUH BOKPYT

1 mrr.

1 mrr.

HapAe)XHas npaBoBas noaaepXKa

www.consultant.ru

CrpaHuua 66 ns 72


http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru
http://www.consultant.ru

PacriopsixeHne MuHnpoceelleHns Poccumn ot 12.01.2021 N P-6
"O6 yTBEPXAEHUN METOANYECKUX PEKOMEHAALIMI MO CO3AaHUIO U DYHKLIMOHMW. ..

[okymeHT npepoctasneH KoncynbraHntaoc
[ata coxpaHeHus: 08.04.2021

BEpTUKaJIbHOU ocu He MeHee 180 rpamaycos.

Jnst onpenenienrs MoyIoKeHUs: MaHUIYJIITOpa Ipu
MOBOPOTE BOKPYT BEPTUKAILHOM OCH TOJIKEH
HCII0JIb30BaThCS YHKOJIED.

VYron noBopoTa 3aHEro Iieya MaHUILyJISITOpa He
Menee 90 rpaaycos.

VYo noBopoTa nepeiHero mieya MaHUITyJIsITOpa He
Menee 100 rpamycos.

st onpenienenys MooKeHUs 3aTHEr0 U MepeaHEro
IJIEY MaHUILYJISATOPA OJIKEH MCIIOIb30BaThCS
TUPOCKOIL. YTOJI IOBOPOTA 110 YETBEPTON OCHU HE MEHEE
180 rpamxycos.

JomxHa ObITh BO3MOXHOCTh OCHAIIEHUSI CMEHHBIMU
HacaJkamu (Harpumep, Aepkareib KapaHaalia uin
dbomMacTepa, IpUCOCKa C CEPBOIBUTaTENIEM,
MEXaHUUYECKOE 3aXBATHOE YCTPOMCTBO C
CEPBOJBUIATEIIEM, YCTPONUCTBO IS JIa3€pHOMN
IPaBUPOBKY WK ycTpoicTBO A 3D-nevarn).
JloimkHa OBITH BO3MOKHOCTD TTOAKITIOYCHUS
JIOTIOTHUTEIBHBIX YCTPONCTB (Harpumep,
TpaHcIopTepa, pesbea i epeMenieHus podoTa,
ITyJIbTa YIIPaBJICHUs TUIIA JIPKOMCTUK, KaMEpBI
MAaIIMHHOI'O 3pEHMS, ONTHYECKOI0 AaTYMKa, MOTYJIs
OecrpoBOIHOTO JIOCTYTIA.

Po6ot-ManumynsTop n1omKeH o0ecreunBaTh
nepeMeleHne Haca Ky B IPOCTPAHCTBE, aKTUBALIUIO
HACa/IKH, BO3MOXHOCTh TIOJyYEHUS] CUTHATIOB OT
KaMephbl U JaTYUKOB, BO3MOYKHOCTb yIPaBICHUS
JIOTIOJTHUTEIIbHBIMU yCTPOUCTBAMH.

Marepuan koprmyca - amoMuHui. J{nametp padboueit
30HBI (€3 yyeTa HaBeCHOTO MHCTPYMEHTA U YeTBEPTOi
ocr) He MeHee 320 mM. MHTepdelic moaKIIoYeHUS -
USB.

JlomkeH uMeTh BO3MOXKHOCTh aBTOHOMHOM paOoThl U
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BHEUIHETO YIIPABJICHUS.
VYrpasastomuii KOHTPOJIJIEP TOJDKEH OBITh COBMECTHM
co cpenoit Arduino.

VYipaBisromui KOHTPOJIJIEP COBMECTUM CO CPENOU
mporpaMMUpoBaHus Scratch, U SI36IKOM
nporpamMmmupoBanus C.

Jomxen obecrieynBaTh MOBOPOT 110 IIEPBBIM TPEM OCIM
B 3aJIJaHHBIN YTOJI U HA 33JJaHHBINA YT0JI, TOBOPOT 1O
YETBEPTOU OCHU Ha 3aJJaHHBIN yroJl, IBUKEHUE B
KoopauHatsl X, Y, Z, nepeMelleHUe Ha 3aJaHHOE
paccrosiHue 1o koopauHaram X, Y, Z, nepenagy
JTAaHHBIX O TEKYILIEM IOJIOKEHUH YIJIOB, lepeaady
JAHHBIX O TEKYIIHUX KOOPAWHATaX HHCTPYMEHTA.
JloikeH moaiepKuBaTh epeMenieHue B J€KapTOBBIX
KOOPJIMHATAX U yIrjax MOBOPOTa OCEH, C 3aJaHHOU
CKOPOCTBIO U YCKOPEHHUEM.

Turmsl nepeMeleHni B IEKapTOBbIX KOOPAUHATAX:
JIBUKEHHE 110 TPAEKTOPUH, IBHIKEHUE TI0 IPSIMON
MEXIy TBYMS TOYKaMHU, IEPEIPHITUBAHNEC U3 TOYKU U
TOYKY (TIepeHOC O0BEKTA).

12.

OO0pa3zoBarebHBI
HaOOp 7S U3ydeHus
MHOT'OKOMITOHCHTHBI
X
POOOTOTEXHHUECKUX
CHCTEM H
MaHUITYJIIIIAOHHBIX
pobGoToB

OO6pazoBaTeIbHBIM KOMIUICKT JI0JKEH OBITh
MpeHa3HayeH JJIs U3y4yeHUs: poOOTOTEXHUUECKHUX
TEXHOJIOT i1, OCHOB HH()OPMAIIMOHHBIX TEXHOJIOTHH U
TEXHOJIOTHI POMBIIIEHHOW aBTOMAaTU3al1H, a TAKKE
TEXHOJIOTMI MPOTOTUIIMPOBAHUS U aJIUTUBHOIO
IIPOU3BO/ICTBA.

B coctaB koMIieKTa J0KHO BXOAUTD:

1) UnTennexTyabHbIA CEPBOMOIYIIH C
MHTETPUPOBAHHOM CUCTEMOM yNpaBJIeHHUS,
MO3BOJISIOIIEH 00bEUHATH CEPBOMOAYIIN APYT C
JIPYTOM II0 MOCIIeI0BaTeIbHOMY HHTEpdeEiicy - He
MeHee 6 IIT;

2) PoboToTexHnueCKHil KOHTPOJIEP MOAYJILHOTO THUIIA,

1 mrr.

1 mrr.
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MIPEACTABIISIIONTNI COO0M OJTHOTUTATHBIN
MHUKPOKOMITHIOTEP C ONEpaIMOHHON cucTeMon Linux,
00bEIMHEHHBIN C TepU(EepHUIHBIM KOHTPOJUIEPOM C
MOMOIIIBIO TUIATHI paciupenus. PoboTorexunueckuit
KOHTPOJUIEP JOJKEH YAOBIETBOPATH TEXHUUECKUM
XapaKTepUCTUKaM: KOJI-BO sJIEp BCTPOCHHOTO
MUKpPOKOMIIbIOTEpA - HE MeHee 4, TAKTOBAasI YaCTOTa
snpa - He meree 1,2 I'T', o6bem O3Y - He menee 512
M6, nammmuue untepdeiicon - SPI, 12C, 12S, TTL,
UART, PWM, nudpoBsie 1 aHAJIOTOBBIE MOPTHI IS
MOJKJIIOUYEHUS BHELITHUX YCTPOUCTB, a Takxke WiFi nim
Bluetooth i7st KOMMYHHKaIIUM CO BHEUTHUMU
ycTpoiictBamu. Po60TOTEXHNUECKHI KOHTPOJLIIE
JIOJDKEH 00ecreunBaTh BO3MOKHOCTb
IPOrpaMMUPOBAHUS C TOMOILBIO CPEJCTB S3bIKOB
C/C++, Python u cBo601HO pacnipocTpaHsieMol cpebl
Arduino IDE, a Takxxe ynpaBieHUs MOJCIISIMU
POOOTOTEXHUYECKHUX CUCTEM C TOMOIIIBIO cpeibl ROS.
3) BeruncautenbHblii MOAYIb CO BCTPOSCHHBIM
MHUKPOKOHTPOJUIEPOM - HE MeHee | mIT.
BeruncnuTenbHblit MOy b JOIKEH 0071a1aTh
BCTPOCHHBIMU LIU(PPOBBIMU OPTAMH - HE MeHee 12 1T
Y aHAJIOTOBBIMM [IOPTaMU - HE MeHee 12 mT.
BeIrarcnuTenbHBIN MOYITh TOJDKEH 00JIa1aTh
BCTPOEHHBIM MOJYJIEM OECIPOBOJIHOM CBSI3U THIIA
Bluetooth u WiF1 mis co3nanus
annapaTHO-IIPOrPaMMHBIX PELIEHUH U
"YMHBIX/CMapT"-yCTPONCTB Ui pa3pabOTKH peIeHH
"NHTepHer Benieil".

BeIrarcnuTenbHBIN MOYITh TOJDKEH 00JIa1aTh
COBMECTHUMOCTBIO C NepuPEepUNHBIMU IIIATaMH JUIS
MOAKIIOUeHHs K ceTu Ethernet m moakiroueHust
BHEIIHEH CUIIOBOW HArpy3KH.

4) Moaynb TEXHUYECKOTO 3pEHUs, IPEACTABISIOIINN
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co00¥ ycTpoiCTBO Ha 06a3¢ BHIYUCIUTEIHLHOTO
MUKPOKOHTPOJUIEpA U UHTEIPUPOBAHHOMN KamMephl,
o0ecrnieunBaroIee pacrno3HaBaHue MPOCTEHIITNX
n300pakeHHi Ha MOJ1yJIe 32 CUET COOCTBEHHBIX
BBIUUCIIUTENFHBIX BO3MOXKHOCTEH - HE MeHee | 1mT;
Moysb TEXHUYECKOTO 3pEHUS T0JKEeH 00eCTieunBaTh
BO3MOYKHOCTH OCYIIECTBIISITh HACTPOUKY IKCIIO3UIIHH,
bananca 6enoro, HSV cocrapisgromux, miomamnm
oOHapyXHBaeMoi 00JacTH U300paKeHUS, OKPYTIOCTH
oOHapy>KuBaeMoil 061acT H300paKeHUs, TOJT0KEHUE
oOHapy>KUBaeMbIX 00JIaCTE OTHOCUTEIBHO JIPYT Apyra
Moyab TEXHUYECKOTO 3pEHUS I0JKEH UMETh
BcTpoeHHble untepdeiicel - SPI, UART, 12C unu TTL
JUTSI KOMMYHUKAIUU APYT C IPYTOM WM BHEIIHUMU
yCTpONCTBaMU.

5) KoMIuIeKT KOHCTPYKTHUBHBIX SJIEMEHTOB U3 MeTalljia
JUIs COOPKH MOJIENIM MaHHUITYJISITOPOB - HE MeHee | 1T;
6) KomIuieKT 31eMeHTOB AJ1s1 COOPKU BaKyyMHOT'O
3axBara - He MeHee | mT.

OO6pa3zoBaTenbHBIN POOOTOTEXHUUECKHN KOMIUICKT
JIOJDKEH Co/IepKaTh HaOop OMOIMOTEK TPEXMEPHBIX
MoJieiel ISl MPOTOTUIIMPOBAHUS MOJIeNieil MOOMITBHBIX
¥ MaHUMYJISIIMOHHBIX POOOTOB pa3NIUYHOrO THMa. B
COCTaB KOMIUIEKTA JIOJDKHBI BXOJAUTh HHCTPYKIIUHN U
METOAMYECKUE YKA3aHUs 110 pa3paboTKe TPEXMEPHBIX
Mojiesielt MOOMIIbHBIX POOOTOB, MAHUITYJIALIMOHHBIX
pPOOOTOB C pa3NIUYHBIMU TUIIAMH KUHEMATHUKH (yTI0Bast
KMHEMAaTHKa, TUIOCKO-TIapaljie/ibHass KHHEMAaTHKa,
nenbTa-kuHeMmatuka, SCARA winm peryaskHast
KHMHEeMaTuka, ardopma CTroapra u T.11.).
OO6pazoBaTenbHBIM POOOTOTEXHUUECKHI KOMIUICKT
JIOJIKEH CO/IepKaTh HHCTPYKIUU MO MPOEKTUPOBAHUIO
pPOOOTOB, MHCTPYKIIUU U METOJUKH OCYIIECTBICHUS
WHXCHEPHBIX PacyeTOB MPU MPOCKTUPOBAHUHU (PACUETHI
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Harpy3Kd 1 MOMEHTOB, pacyeT MOIIHOCTH IIPUBOJIOB,
pacuer napaMeTpoB KUHEMATUKHU U T.I1.), HHCTPYKIIUU
1o pa3zpaboTKe CUCTeM yHpaBIeHUS U MPOTrPAMMHOTO
oOecrniedeHus AJis ynpaBiaeHus: poOOTaMH, HHCTPYKLIUU
¥ METOJIMKH TI0 Pa3pabOTKe CHCTEM YIPaBICHHUS C
3JIEeMEHTaMU UCKYCCTBEHHOT'O MHTEIIJIEKTA U
MaITuHHOTO O0y4YCeHHUSI.

KommsrorepHoe o0opymoBanue

I'Tu;

menee 2,5 I'T;
13. |HoytOyx

MmeHee 8 ['0aliT;

Y4acoB;

oounee 1,8 xr;

dopm-dakTop: HOYTOYK;

Kecrtkasi, HeoTK/IIOYaeMas KJlaBUaTypa: HaJIHMIUE;
Pycckas packiianka KinaBuaTyphl: HATHYKE,
Jlnaronanp skpaHa: He MeHee 15,6 q1oiMOoB;
Pazpemenue sxpana: He menee 1920 x 1080 nukceneii;
KonuuecTBo simep mpoueccopa: He MeHee 4;
KoanyecTBO MOTOKOB: HE MeHee §;

bazoBas TakToBas yactoTa nmporeccopa: He MmeHee |

MakcuManbHasi TaKTOBasi 4acTOTa mponeccopa: HE

Ksm-namsts nporeccopa: He MeHee 6 MOaiiT;
OObeM yCTaHOBIIEHHOHM ONEpaTUBHOM MaMSTH: HE

O6beM noIepKUBaeMoM onepaTuBHOM maMsTu (A
BO3MOJKHOCTH paciidpeHus): He meHee 24 ['0aiit;
O0beM HakoruTeaa SSD: He menee 240 ["0aiiT;
Bpewmst aBToHOMHO# paboThI OT OaTapeu: He MeHee 6

Bec HOyTOyKa ¢ yCTaHOBJIEHHBIM aKKyMYJIITOPOM: HE
Buemnwnii nuarepdeiic USB crannapta He Hioke 3.0: He

MEHee TPeX CBOOOIHBIX;
Buemnuit unrepdeiic LAN (ucnonbp3oBaHue

1 mrT.
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MEPEXOTHUKOB HE MPEAYCMOTPEHO): HATUYHE;
Hannuue momyneit u narepdericoB (MCmoib30BaHNE
MePEX0THUKOB He npeaycmoTrpeHo): VGA, HDMI;
becnipoBognas cBsa3p Wi-Fi: Hanuuue ¢ moaaepkkoit
crangaprta [EEE 802.11n unu coBpemenHee;
Web-kamepa: Hanuuue;

Manunynstop "Mpllb": HATUYKE;
[IpenycraHoBieHHAs ONEpaLlMOHHASI CUCTEMA C
rpaduyecKuM MOJIb30BATEILCKIUM UHTEpdEiicoM,
obecnieunBaroIas paboTy pacpoCTPaHEHHBIX
00pa3zoBaTENbHBIX U OOIECUCTEMHBIX MPHUIIOKCHUHA:
HaJu4ue.

14.

Tenexxka -
XPaHUJIHIIE
HOYTOYKOB

THUII KOpITyca: MeTal;
BO3MO>KHOCTh 0€3011aCHOTO 3alllMIIIEHHOTO 3aMKOM
XpaHeHus: HOyTOYKOB: HAJINYHE;

BO3MOXKHOCTb 3apsiIKK HOYTOYKOB: HaJTM4Ke,
MOJAJEP’KKAa HOYTOYKOB M3 KOMITJIEKTA MOCTaBKH;
Hasimuue poyrepa Wi-Fi cranaapra §02.11n niu
coBpemeHHee: | mrT.

MOJJEP’KKAa HOYTOYKOB M3 KOMITJIEKTA IIOCTAaBKH;
KOJIMYECTBO HOYTOYKOB: OT 6 HITYK, OIJEPIKKA
HOYTOYKOB M3 KOMILJIEKTa MOCTaBKH;

Hanpspxenne nutanus: 220 B\S0 I'm;

[Totpebnsemas momHOCTh, BT (Makcumym): 2500;
[Totpebnsiemsrii TOK, A (MakcumyM): 12;

JlnuHa mHypa 31eKTpONUTaHUs: OT 2,5 METpa;
3amuTa OT HepeHanpsLKeHNs, KOPOTKOTO 3aMbIKaHUS:
HaJIN4ue;

Koneca niia nepeaBuxeHus: ¢ TOpMO30M: HaJTUYHE.
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