MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

PACIIOPAXKEHHUE
ot 12 suBaps 2021 r. N P-6

Ob YTBEPKAEHUU METOINYECKHUX
PEKOMEHJIAIIUH IO CO3JAHUIO U
OYHKIIMOHUPOBAHUIO B
OBINEOBPA3OBATEJBHbBIX OPI'AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUSA
ECTECTBEHHO-HAYYHOM U TEXHOJIOT'HYECKOM
HATIPABJEHHOCTEHN

Bo ucnonnenue nmynkra 4 [IpaBun npegoctaBieHus U pacnpeneneHus cyocuanii u3 deaepaibHOro
Oromxkera Oromkeram cyOwbekToB Poccmiickoit ®denepanyn Ha COPUHAHCHPOBAHUE PACXOIHBIX
o0s13aTenbeTB cyObekToB Poccuiickoit denepanyy, BOSHUKAIOUMX MPH PeATU3allii pErHOHAIbHbBIX
IIPOEKTOB, O00ECIEeUNBAIOUINX JIOCTH)KEHUE ILIeel, Moka3aTeliel M pe3yibTaToB (enepabHbIX
MPOEKTOB, BXOMASAIIMX B COCTaB HalMOHAIbHOTO TmpoekTa "OOpa3oBaHue", B paMmkax
rocyJaapcTBeHHOM mporpamMmmbl Poccuiickoit @enepannu "Pa3Butne oOpazoBanus', MpUBEICHHBIX B
[Tpunoxennn N 5 K rocynapctBeHHOM mnporpamme Poccuiickoit ®enepauun "PasButue
obOpasoBanus", yTBep>KJaeHHOU mocraHoBieHueM lIpaButenbctBa Poccuiickoit deneparuu ot 26
nexabps 2017 r. N 1642:

1. YTBepauth npunaraemele Meronuueckne peKOMEHIaluU 110 CO3AaHUI0 U (QYHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUIX, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH U MaJbIX ropojax,
IEHTPOB 00pa30BaHUs E€CTECTBEHHO-HAYYHON M TEXHOJOTUYECKOW HANPABJICHHOCTEH B paMKax
PETHOHANIBHBIX TPOEKTOB, 00ECIEeYMBAIONINX JOCTHKEHHE IIelei, ToKa3aTeleil M pe3ylnbraTta
denepanbHoro npoekra "CoBpeMeHHas IIKoIa" HallMOHAIBHOTO MpoekTa "O0pa3oBanue",;

2. KoHTpo:1b 32 UCTIOTHEHNEM HACTOSLIETO PacCOPSKEHHS OCTaBIISIO 32 COOOI.
T.B. BACHJIPEBA
Ipunosxcenue

YTBEPK/I[EHBI



pacnopsicenuem
Munucmepcmea npoceewenus
Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

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

1. O01mme moJiIoKeHus

Hacrosimue Meronuueckue pexoMeHnanmu (nanee - PexoMeHnamm) HarpasieHbl Ha 00ecriedeHue
CAWHBIX OpPraHu3allMOHHBIX W MCTOAWUYCCKUX YCJIOBI/Iﬁ co3gaHuAad Hu O6HH/IX IoaxoagoB K
(YHKIIMOHMPOBAaHHIO B 0O0IIEOOpa30BATENBHBIX OPraHU3AIMAX, PACIIOJIOKEHHBIX B CEJIbCKOM
MCCTHOCTH W MaJlbIX ropoaax, LHCHTPOB 06pa3OBaHI/I$I CCTCCTBGHHO-Hay‘IHOf/’I A TEXHOJIOTUUYECKOM
HarpaBieHHocTel "Touka pocra", B wmensx oOecneueHus peanu3anuyl (elepantbHOrO IMPOEKTa
"CoBpemeHHasl 1IKoja" HallmoHaIbHOro npoekTa "O0pa3oBanue” (aanee - ¢peaepanbHbINA IPOEKT), B
TOM YHCJI€ YCTAaHOBJIEHUS TpeOOBAHUHN K pe3yibTaTaM MCHOJIb30BaHUS cyOcuanu u3 eaepaibHOro
Oromkera OrokeraM cyObekToB Poccuiickoil @enepanyu Ha CO(PUHAHCHPOBAHHUE PACXOAHBIX
o0s3aTenbeTB cyObekToB Poccuiickoit deaepanny, BOZHUKAIOUIMX MPU peaTU3alMi perMoHaIbHBIX
IPOEKTOB, OOECHEUMBAIONINX JOCTIKCHHE IeNIel, ToKa3zaTeled M pe3yiabTata (heaepasbHOro
npoekTa "B 00meo0pa3oBaTeNbHbIX OpPraHU3alMsIX, PACHOJIO0KEHHBIX B CEIbCKOW MECTHOCTH WU
MalbIX TOpPOJAax, CO3/aHbl U (PYHKIHOHUPYIOT LEHTPbl OOpa30BaHHS €CTECTBEHHO-HAyYHOU H
TEXHOJIOTUYECKOM HampaBieHHOCTeH" .

[TpuBenenHple B HacToALMX PekoMeHIanMsIX TpeOOBaHMS SBIAIOTCS MUHUMAaJIbHbIMH. OpraHsl
UCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit deneparnn (opranbl MECTHOTO CaMOYITPaBIICHHUS)
IOpU pean3alud MEpONpPUATHI MO CO3/laHUI0 U (YHKIMOHMPOBAHHIO B 00IIe00pa3oBaTEIbHBIX
OpraHu3alysIX, PaCHOJI0KEHHBIX B CEIbCKOW MECTHOCTH U MaJlbIX TOpojaX, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHOW M TEXHOJIOrMueckoil HampaBieHHocTeil "Touka pocra" (manee - LleHTpbI
"Touka pocrta") BIpaBe oOecreunBaTh TPEOOBAHUS, MPEBBIIIAIONINE YCTAHOBICHHBIE HACTOSIIUMU
Pexomenmanmsamm.

Hensmn co3nanusa LlentpoB "Touka pocra" sBIseTCS COBEPIICHCTBOBAHWE YCIOBUW JUIS
MOBBIIIIEHUS] KauyecTBa 0Opa3oBaHMs B 00IIe00pa30BaTENbHBIX OpPraHU3aIUAX, PACHOJIO0KEHHBIX B
CEJIbCKOW MECTHOCTH M MaJlbIX TOpoAax, pacIiIUpeHHs BO3MOXKHOCTEH OOy4arolMXcs B OCBOCHHH
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HampaBIeHHOCTEH, Mporpamm
JOTIOTHUTEILHOTO 00pa30BaHMs €CTECTBEHHO-HAYUYHOM U TEXHUYECKOW HaNpaBJIE€HHOCTEH, a TaKxke



JUISL TIPAaKTHYECKOM 0TpabOTKM yueOHOro MaTepuana 1o yueOHsM npeameram "@usuka', "Xumus",
"bronorusa".

entpsr "Touka pocta" oOecrnednBarOT MOBHIIICHUE OXBaTa 00ydJarImMXcs 0011e00pa3oBaTeIbHBIX
OpraHu3alii, pacrhoJO)KEHHBIX B CEIbCKOM MECTHOCTM M MajbIX Tropojax, MNporpaMMaMu
OCHOBHOTO OOILIEro U JOMOJHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYYHONW M TEXHOJIOTMYECKOM
HAIpPaBJIEHHOCTEHN C MCII0JIb30BAaHUEM COBPEMEHHOTO 000pY10BaHUS.

OpraHu3anroOHHO-TEXHUIECKOE, METOJUYECKOe U WH(POPMAIIMOHHOE COMPOBOXICHUE CO3JaHUS B
cyonrektax Poccuiickoit ®enepanmu IlentpoB "Touka pocra" ocymectBiasier DenepanbHoe
roCyJIapCTBEHHOE ABTOHOMHOE o0pa3oBaTenbHOe YUpeKICHUE JIOTIOJTHUTEIILHOTO
npodeCCHOHATBHOTO 00pa3zoBaHus "AKaJeMHs peaju3alid TOCYAAPCTBEHHOW MOJUTHKH U
npoeCCHOHATBPHOTO  pa3BUTHS  PaOOTHUKOB  00pa3oBaHWss MUHHCTEPCTBA  MPOCBEHICHUS
Poccutickoit @enepanun" (nanee - @epepanbHbiii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsiok co3nanust

LenTps! "Touka pocta" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyocunuit henepaibHOro Or0IKeTa
B paMmKkax peanmsanuu (enepanpHoro mnpoekrta "CoBpeMeHHas MIKoJA", TaK U B paMKaxX HHBIX
MporpaMM M IMPOEKTOB 3a CUET CPEeICTB OrOIKeTOB cyObekToB Poccuiickoit denepanuu, cpeacTs
MECTHBIX 6IOI[)K€TOB n BHCGIOII)KGTHI)IX UCTOYHUKOB.

Cosznanue Lentpos "Touka pocta" ocyecTBisercss Ha 6a3e 001eo0pa3oBaTeNbHbIX OpraHU3aIHi,
PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH U MAJIBIX FOpOax, IPH 3TOM B IIEPBYIO OYEpEb CO3/IaHUE
LlentpoB "Touka pocta" peKOMEHIYETCs OCYLIECTBIATh B OPraHU3ALMAX, MTOKA3bIBAIOIINX HU3KUE
00pa3oBaTeIbHbIE PE3YJIbTATHI.

B cnyuae coznanus L{entpa "Touka pocta" 3a cuer cpencTB cyocuanu u3 GenepaibHOTO OKETa B
pamkax ¢enepanbHoro mnpoekra "CoBpemeHHas Mmkosa" cyosekT Poccuiickoit ®Deneparuu
orpezenser:

- OpraH UCHOJHMTENbHOM BiacTH cyObekra Poccuiickoit ®enepauuu, OTBETCTBEHHBIM 3a
peanu3aluo MEpONpUITUN MO CO3JaHuI0 M olecnedeHuto (pyHkunoHupoBanus llenTpos "Touka
pocta" Ha Teppuropuu cyonrekta Poccuiickoit denepannu (PernonanbHbli KOOpAUHATOD);

- KOMIUIEKC Mep (IOpOXkKHYIO0 KapTy) Mo co3fanuio u ¢pyHKIrmonnposanuto Llentpos "Touka pocra"
cornacHo [Ipunoxxennto N 1 xk HacTosim PexoMeHanusm.

KommuiekcoM Mep mpu3HaeTcs IJIaH MEPONPUATHN HAa OYEPEIHOM ToJl M JBYXJIETHUH IUIAaHOBBIN
nepuoj, MpelyCMaTPUBAIOUIMN MEpONpHUATHS IO COo3JaHui0 U (QyHKIHOHHMpOoBaHMIO LleHTpoB
"Touka pocra", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPONPUSTHSI, HAIIPABJICHHBIE HA co3/1aHue U OTKpbITHE LlenTpoB "Touka pocra';
MEpPONPUSTHS, HallpaBlIeHHbIE Ha o0ecnieueHne ¢pyHkuonuponanus Llentpos "Touka pocTa";

MEPOMPHSITHSI TIO TOBBIMICHUIO TPOodeCCHOHAIBHOrO0 MacTepcTBa paboTHHKOB llenTpoB "Touka
pocra";

MEPONpPUATHS 1O  KOHTPOJIO  JIOCTH)KEHUS MMHHMMAJbHBIX  [IOKa3zaTeled Cco3laHus W
¢dynkunonuposanus Llentpos "Touka pocra'.

PervonanbHbIl KOOPIUHATOP B COOTBETCTBUU CO CpPOKaMU, ycTaHOBIEeHHbIMU B [Ipunoxenun N 1
PexomenpanusaM, yrBepKIaer:



- JIOJDKHOCTHOE JIMII0 B COCTaB€ pPETHOHAIBHOTO BEJOMCTBEHHOTO NIPOEKTHOTO oduca,
OTBETCTBEHHOE 3a co3nanue u pynknuonupoBanue L{entpor "Touka pocra';

- IepevYeHb TMOoKa3areyeld U MHIAMKATOPOB, COOTBETCTBYIONIMX NMpUBeAeHHBIM B [Ipmioxenun N 2
HacTosIUM PekoMeHmanusaM, X 3HaYCHUH;

- IepeveHb 00111e00Pa30BaTEIbHBIX OPraHU3aIHA, PACTIONIOKEHHBIX B CEIBCKONH MECTHOCTH M MAJIbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercs cosganue LlentpoB "Touka pocta" (mo dopwme,
npezcrasiaennoi B [Tpunoxenun N 3);

- tunoBoe [lomoxxenne o LleHTpe o00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTMUYECKOH
HanpasienHoctei "Touka pocra" (ITpunoxenue N 4).

Coznanne nentpa "Touka pocra" Ha 6aze 00me0Opa3oBaTEIPHOM OpraHU3AIMK JOMYCKAeTCs KaK
IyTEM BBIJIEIEHHUS] COOTBETCTBYIOIIETO CTPYKTYPHOTO MOApa3jeieHust o001eo0pa3oBaTeabHOM
OpraHu3aly, TaKk U 0e3 BhIICICHUS OTIEIBHOTO MOIPa3/Ie/ICHNUS.

OO0ueobpa3zoBarenbHas OpraHU3alUsl M3/aeT JIOKAJbHBIE HOPMATUBHBIA aKT O Ha3HAYeHUU
pykoBogutensa lLlentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOrOo 3a (PYHKUHOHHUPOBAHUE U
pa3BUTHE), a TAKXKE O CO3AaHuU LeHTpa "Touka pocTa" U yTBEPKICHUN NOJO0KEHUS O JeSITEIbHOCTH
[lentpa "Touka pocra".

Pernonanpublii kKoOpauHaTOp HE mo3aHee nHA OTKpbITHS Llentpa "Touka pocra" obecneunBaer
pasMenieHre B crenuaibHo co3mganHoM paszzgene "llerntp "Touka pocrta" odunuanpHOrO caiTta
o0mieo0pa3oBareabHO  OpraHu3alud B WH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHON  CeTH
"UuTepHer" uHpoOpManuu o co3nanuu 1 pyHkunonupoanuu Llenrpa "Touka pocra', B TOM uncie
uHpopmanuu 00 oOpa3oBaTeNbHBIX MporpamMmax, obOopynoBanuu Ilentpa "Touka pocra,
IUIAHUPYEMOM PEXHMME 3aHATHI 00ydaroluxcs, IUIAHUPYEMBIX MEpOINpusATHsSX. B co3gaHHOM
paszzerne ouIHuaIbHOrO caiiTa 00pa3oBaTeIbHOM OPraHU3alMK TaKkKe pa3MeliaeTcss HHPopMaIus o
HalMoHaJdbHOM mpoekre "OOpa3oBaHue" (B TOM uMCIE JIOTOTHUII), aapec caiita U oduuuanbHas
cuMBOJIMKa MuHucTepeTBa npocselienns Poccuniickon denepannu.

PernonanpHblit koopauHaTop obecrieunBaeT nHpopMupoBanue deneparbHOTO ONepaTopa B CIydae
co3nmanus Ha Tepputopuu cyowbekrta Poccuiickoit ®@enepanun LlentpoB "Touka pocta" B pamkax
WHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCA K peanu3aiuu (QeaepalbHOrO MpOoeKTa
"CoBpeMeHHasi 1mikojia" HalMoOHaIbHOTO mpoekta "OOpazoBaHue", 3a CYET CPEACTB OIOKETOB
cyonexToB Poccuiickoit @enepanuiu U (W) CPEIACTB MECTHBIX OIOJIKETOB M (MJIM) BHEOKOIKETHBIX
HUCTOYHUKOB, a TaKKe HaIpaBlieHUE Ha corjiacopanne DepepaibHOMY OINMEpPaTopy KOHIICTIIHH
co3fanus U QyHKIIMOHUPOBaHUS TakuXx L[eHTpoB.

3. TpeOoBaHus K MOMELIEHUAM, KOMILICKTOBAHHIO 000PYA0BaHHUEM,
PacXoAHbIMHM MAaTEpPHAJIAMH, CPEACTBAMH 00yYeHHUSI U BOCIIMTAHUS

Coznanne IlentpoB "Touka pocrta" mpeamonaraeT KOMIUIEKC YCJIOBUM MO OCHAIIEHUIO
0o0pa3oBaTeNbHBIX OpraHu3aluii  O00OpYAOBAaHUEM, pPACXOAHBIMM MaTepuallaMH, CpeICTBaMU
oOydeHHsT W BOCIMTAaHUS i1 JOCTHKEHHS 00pa30BaTelbHBIX PpE3yJNbTaTOB MO MpPEeIMETHBIM
obmactssm "EcrecTBeHHO-HayuyHble mpeamersl’, "EcrecTBeHHble Hayku", "Marematuka u
nHopmatuka", "OOmecTBo3HaHWe U ecrecTBo3HaHue", "TexHomorus'", 00pa30BaTEIbHBIX
nporpaMm o011ero 00pa3oBaHUsl €CTECTBEHHO-HAYUYHOW U TEXHOJIOTMYECKON HalpaBIeHHOCTEH, mpu
pean3aliuy KypcoB BHEYPOUHOU JEATEIbHOCTH U TOMOTHUTEIbHBIX 00IEpa3BUBAIOLINX POTpaMM
€CTECTBEHHO-HAYYHO! U TEXHUYECKOW HAIIPABJIEHHOCTEH.



[lepeuens HampaBieHHOCTEW peanu3yemblx Ha Oa3e LlentpoB "Touka pocta" oOpa3oBaTenbHBIX
IporpaMM MOXET ObIThb PACHIMPEH B 3aBUCHUMOCTH OT MMEIOLIMXCS y 0011eo0pa3oBaTelbHbIX
OpraHu3alfil YCIOBHH, a TAaKXKe MOTPEOHOCTEH YHaCTHUKOB 00pa30BaTEIbHBIX OTHOUICHUH.

Co3nanue nentpa "Touka pocrta" mpeamnoiaraeT pa3BuUTHE 00pa30BaTENbHOW HHEGPACTPYKTYPHI
001meo0pa3oBaTebHON  OpraHM3ald, B TOM 4YHCJIE€ OCHAIIeHHEe O00meo0pa3oBaTeIbHOM
OpraHMU3aLUH:

- 000opynoBaHHEM, CpeACTBAaMU OOy4YeHHS M BOCHUTaHHS JUIsl H3y4YeHHs (B TOM 4YHCIIe
AKCIIEPUMEHTAJILHOT0)  MPEAMETOB, KYPCOB, JUCHUIUIMH (MOAYJEi) eCTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTH M  TEXHOJOTMYECKOM  HAMpaBJICHHOCTEM TpU  peaju3alud  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOTPaMM H JOMOJHUTEIBHBIX 00I1e00pa30oBaTeIbHbIX MPOTPaMM, B TOM
YUCIIe IS pacIIUpeHus coAepKanus yueOHbIX npeameroB "dusuka', "Xumus", "buonorus";

- 060py,I[OBaHI/IeM, CpeacTBaMu O6y‘I€HI/I${ U BOCIIMTaHUA JId HM3Y4YCHHSA OCHOB pO6OTOTeXHI/IKI/I,
MCXAaHUKH, MCXATPOHUKHU, OCBOCHHA OCHOB MpPOrpaMMHUpPOBAHUA, pcaln3alluid IMIporpaMm
JOITOJIHUTCIIBHOI'O O6paBOBaHI/I$I TEXHUYECKON U CCTCCTBeHHO'Hay‘IHOﬁ HaHpaBHeHHOCTeﬁ uT.AO.

- KOMIIBIOTCPHBIM U WHBIM O6Op}II[0BaHI/I€M.

[lepeyenb, MHUHMMaIbHO HEOOXOIUMBIE (YHKIHMOHAJIBHBIE M TEXHHYECKHE TpeOOBaHHUA U
MUHUMAJIbHOE KOJIUYECTBO OOOpYyIOBaHMS, PACXOAHBIX MAaTEPHUAJIOB, CPEICTB OOy4YeHUS H
BocnUTaHus Juisl ocHamleHuss LlentpoB "Touka pocta" (nmanee - MHQPACTPYKTYpHBIH JIHCT),
OTpeeNsaoTcs PernoHanbsHbIM KOOPAMHATOPOM C ydeToM [IpumepHoro mepeuyHsi o00pyAoOBaHUSA,
pacXodHbIX MaTepuaioB, CpeACTB OOyYeHHs M BOCIMTAHUSA JJs CO3JaHUs U obecreueHus
(GYHKIIMOHUPOBAHMUSI ~ LIEHTPOB  OOpa30OBaHMsI  €CTECTBEHHO-HAYYHOM W TEXHOJIOTUYECKOM
HanpaBieHHocTH "Touka pocra" B 00IIc00pa30BaTEIbHBIX OpPraHU3AIUSAX, PACIOJOKEHHBIX B
cenbckoid  MectHocTh U Manbix  ropogax (IIpumokenne N 6), OpUMEpPHOro TUIIOBOTO
UH(QpacTpyKTypHOro JiucTa, ompenenseMoro ®denepanbHbIM ONEPATOPOM, U HACTOSIIUX
PexomMeHnnanuii.

B pamkax  ocHameHus ~— oOmeoOpa3oBaTeNbHBIX — OpraHu3anuii  npu  (GopMHpOBaAHUU
UHPPACTPYKTYpHOTO JHcTa cyobekT Poccuiickoit ®enepanuu BIpaBe BbIOpaTh CTaHIAPTHBIA WK
npoUIbHBIA KOMIUIEKT 000py/I0BaHUs, MPEACTABICHHBIH B MPUMEPHOM IE€peuHe 000pyI0BaHMS,
pPacXoHBIX MaTepHAIOB, CPEACTB 00yUeHHs U BociuTaHus /i ocHaieHus Llentpos "Touka pocra"
(ITpunoxxerne N 6). s MaJTOKOMIUIEKTHBIX 00111€00pa30BaTeNbHBIX OpraHu3amuii <I1> o0beM
€/IMHUI] CPEJICTB 00YUYEHUS M BOCIUTAHUS (OPMUPYETCS B MEHBILIEM KOJIMUYECTBE.

<1> ManokommiekTHON 001eo0pa3oBaTeNbHON  OpraHM3alMel B  paMKax pealu3aluu
MEpONPHUATHA MO CO3MaHUI0 M  (DYHKIMOHUPOBAHMIO LEHTPOB E€CTECTBEHHO-HAyYHOH M
TEXHOJIOTUYECKOM  HANpaBJIEHHOCTEW  INpHu3HaeTcs  oOmieoOpa3oBaTenbHas  OpraHM3aLus,
YHUCICHHOCTh KJIaCCOB-KOMIUIEKTOB B KaXJOM W3 mapajuieneil KoTopoi coctaiser He Oonee 1
€IMHHUIIBI.

[TpodwmiibHbli  KOMIUIEKT 000OpyIOBaHHS MOXKET OBITH BBIOpaH i 00IIe00pa3oBaTEIbHbBIX
OpraHu3alyii, UIMeIUX Ha MOMEHT co31anus ueHTpa "Touka pocta" HaboOp cpeAcTB 0OydeHUs U
BOCIIUTaHMsI, MTOKPHIBAIOIINN CBOMMHU (PYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
pu u3ydeHnu npeameroB "dusuka", "Xumua" u "buonorus".

[TpopmibHelii  KOMIUIEKT — oOopymoBaHus — oOecrneunBaeT  3()(eKTHUBHOE  JOCTHXKEHHE



00pa3oBaTeNbHBIX PE3YIbTATOB OOYYAIOIIMMHUCA TIO0 MPOTpaMMaM €CTECTBCHHO-HAYYHOU W
TEXHOJIOTMYECKON  HANpaBJICHHOCTEH, BO3MOXXHOCTh YITyOJEHHOIO HU3YYEHHUS OTIENbHBIX
MPEeIMETOB, B TOM 4HCe Uit (DOPMHPOBAHHS H300pETATEIBCKOT0, KPEATUBHOTO, KPUTUIECKOTO
MBILUICHUSI, Pa3BUTHUS (PYHKIMOHAIHHOW TPaMOTHOCTH Yy OOydYalolluUxcsi, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Ipu ¢dopmupoBanun HHPPACTPYKTYPHOTO JHCTAa M3 MPO(PUIBLHOIO KOMIUIEKTa B 00S3aTEIbHOM
nopsijike odecrieunBaeTcs BbIOOp cpeAcTB 00yueHUs! U BOCIIUTAHHsI HE MEHEEe YeM 110 TpeM y4eOHbIM
npeameram ("®uzuka", "Xumus", "buonorusa") u komneorepHoro odbopyaoanus. OcTaBmuecs Mo
UTOTaM OIpeJesIeHUs] 0053aTeIbHOr0 000pyJOBAHUS CPEICTBA, IPEAYCMOTPEHHBIE /1711 OCHALLCHUS
[lentpa "Touka pocrta", pacmpenenstoTcs Ha NPHOOPETEHHE IOIMOJHUTEIBHOTO O00O0PYIOBAHHS,
BXOJISIILET0 B IepeueHb 000pyI0BaHUsA, PACXOIHBIX MaTepHaIOB, CPEACTB 00Y4YEHHUS U BOCIUTAHUSA
npodmisHoro komruiekta (I[Tpunoxenne N 6 Kk METOAUYECKHM PEKOMEHIAIUSM).

[Ipu BbIOOpE JONOJHUTEIBHOIO OOOpPYIOBAHUS TaKXKe CIEAyeT YYMThIBaTh CHELUPUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKHU cyobekTa Poccuiickoii deneparui.

PernonaneHblii KOOpAMHATOP 00ECHEUMBACT COTIAcCOBaHHE C(HOPMUPOBAHHOTO B COOTBETCTBUH C
TunoBoi (opmoii uHppacTpykTypHOro nucta ¢ denepaibHbIM ONEPATOPOM B COOTBETCTBUH C
periaameHToM, ornpeaensieMblM DeepanbHbIM ONIEPaTOPOM.

[Ipu HampaBieHMM Ha COTJIaCOBaHHME HH(PACTPYKTYpHOTO IIMCTA, COAEPIKAIIETO CTaHIapTHHIC
KOMIUIEKTBI, PernoHalIbHEIN KoopauHaTop npenoctasiseT (1mo ¢gopme DenepaabHOro oneparopa):

- NOATBCPXKACHUC OTCYTCTBUA B COOTBCTCTBYIOLIUX O6p8,30BaTeJII>HI)IX opranu3aluiax, OCHAIICHUC
KOTOPBIX INIAHUPYCTCA, O60py,[[0BaHI/I$I, PaCXOJHBIX MATCPHUATIOB, CPCACTB o6yquH$[ 1 BOCIIMTaHMHA,
YKa3aHHBIX B [ICPCUYHEC CTAHAAPTHOTO KOMIIJICKTA,

- IOATBEPKJAeHNUE HannuMs (1100 obecriedeHne Haluuus 10 MoMeHTa ocHauleHus Llentpos "Touka
pocta") yciaOBMM i XPAaHEHHUS M MCIOJIb30BAaHUS XMMMUYECKUX pPEAKTUBOB, B TOM 4YHCIIE
HE00X0IMMOro 000pylOBaHMs, BKIItOYas IIKa( BHITSXKHOW MAaHOPAMHBIM M mKad A XpaHEHUs
XUMHYECKHX PEaKTUBOB OTHEYNOpPHBbIN, corynacHo IlepeuHio cpencTtB oOy4yeHHS W BOCHUTAHMS,
HEOOXOIUMBIX Ul pealu3ali 0o0pa30BaTeNIbHBIX MPOrpaMM HAayaJlbHOTO OOIEro, OCHOBHOTO
o011ero u cpeaHero ooIero oopa3oBaHus, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBUSIM OOYyUEHHUS,
HEOOXO/MMOro TMpH OCHAIIEHUH 00I1e00pa30BaTEeIbHBIX OpraHu3alluil B LENAX peaau3aluu
MEpOTIPUATHIA TIO COJCUCTBUIO co3daHHI0 B cyObekTax Poccuiickoit ®denepanuu (ucxoas u3
IPOTHO3UPYEMOM  MOTPeOHOCTH) HOBBIX MeCT B  00me0o0pa3oBaTEeNbHBIX  OpraHU3aLUsX,
YTBEpPKIEHHOMY Iipruka3zoM MuHnmnpocsemeHust Poccun ot 3 centsops 2019 r. N 465.

OO6pa3oBarenbHble OpraHu3alnu, Ha 0a3e KOTOpbIX co3fatoTcs U pyHKunoHupytoT Llentpst "Touka
pocTa", MOJDKHBI COOTBETCTBOBAaTh JEHCTBYIOIIMM TpPEOOBAaHHUSAM K YCTPOHCTBY, COAEPIKAHUIO U
OpraHu3aIyu pexxuma padboThl 00pa30BaTEIbHBIX OPraHU3allMid ¥ UHBIM HOPMATUBHBIM ITPABOBBIM
aKTaM, OIPENeNIAIONMM TPeOOBaHUS K OpraHM3allMy OOILIEro M JOMOJHUTEIBHOro 00pa3oBaHUs
JIeTen.

[Tomemenust (QyHKIMOHANBHBIE 30HBI, B TOM 4HCIE Y4eOHbIe KaOMHETHl (PU3UKH, XUMHH,
ouonorun) Llentpa "Touka pocta" pekoMeHAyeTCs pacnoyaraTh B Mpeesiax 0JHOTO 3AaHHS.

IIpoextupoBanue, 3o0HuMpoBaHue nomemenuil IlentpoB "Touka pocta" wu onpenenenue
JU3aliH-PELIEHUI OCYIIECTBIIIETCS C Yy4€TOM PYKOBOJCTBA IO NMPOEKTHUPOBaHUIO LIEHTpoB "Touka
pocra', yTBepxkaaeMoro (eaepaibHbIM OIIEPaTOPOM.

ITpu npoextnpoBanuu, 30HMpoBaHMM nomewieHuil LlenTpoB "Touka pocra" cieqyer y4uuThIBAaTH



0c00EeHHOCTH 000pYOBaHUS, PACXOAHBIX MAaTEPUAIIOB, CPEICTB 00YUYEHUS U BOCIIUTAHHS, KOTOPHIM
Oynet obecrieunBaThCsi 0OpazoBaTebHAs OPraHU3aITHsl.

[Ipoexkt 30HUpoBanusi mnomemenuit LlentpoB "Touka pocrta" mpencrasisiercs DeneparibHOMY
orepaTopy OJHOBPEMEHHO C MPEACTABICHUEM HHPPACTPYKTYPHBIX JTHCTOB.

4. Opranuszanusi 00pa3oBaTeIbHOM AeATeJbHOCTH

OOpa3oBarenbHast JeATeNbHOCT, Ha ©0a3e wneHTpoB '"Touka pocrta" ocyllecTBiISETCS IO
00pa3oBaTeNLHBIM ITPOrpaMMaM OOILETO U JOTIOJHUTEIBHOTO 00pa30BaHMSL.

TpeboBanust Kk ¢Gopmary opraHuzauud 00pa30oBaTENbHON  JEATEIBLHOCTH  PETYIUPYIOTCS
HACTOSAIUMHU PekoMeHTanusiMi U WHBIMH WH(GOPMAIMOHHBIMU U METOJAMYECKUMHU MaTepuaiaMu
®enepalibHOTO OTepaTopa.

Hamnpapnenus peanusyembix ¢ ucrnosb3zoBanueMm pecypcoB lLlentpoB "Touka pocrta" mporpamm
ONPENENSITCI B COOTBETCTBUM C METOJUYECKMMH MaTepHajaMH W  PEKOMCHIAIUSIMH,
YCTaHaBIMBAEMBIMHU U aKTyanu3upyembsiMu DenepanbHbeIM OIIEpaTopoM.

Ha ©0a3ze uentpoB "Touka pocrta" oOecneunBaercs peanu3anus o0Opa30BATEIbHBIX IMPOTPAMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HaIpaBIIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMHU 3aKOHOAATENLCTBA B cpepe 0Opa3oBaHus U C yU€TOM peKoMeHaanuii denepaabHOTO
onepaTtopa. B o0s3arensHOM mopsiike Ha 6a3e 1eHTpoB "Touka pocta" oOecreunBaeTcs OCBOCHUE
obyvatonumucs ydeOHbIX mpeameroB "®dwusuka", "Xumwus", "buomorus" c wucnoiab30BaHHEM
nprodpeTaeMoro 060pyI0BaHMs, PACXOAHBIX MAaTEPUAJIOB, CPEJICTB OOYUEHHUS U BOCIIUTAHUS.

He menee 1/3 o6peMa BHEYpOUHOI 1EATETFHOCTH 00yYArOMIUXCS JIOJDKHO OBITh OPUEHTHPOBAHO HA
HOJJICpKAHUE ECTECTBCHHO-HAYYHOW W TEXHOJIOTMYECKOW HalpaBJIeHHOCTEH 00pa3oBaTelbHBIX
porpaMM, IpUd 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH HE MOXET
coctaBiATe MeHee 20% oT obmero o0beMa BHEYpOUHOM jedrenbHOCTH. (OOpa3oBaTesbHbIE
nporpamMmbl IO JAPYruM HAIpPaBJICHHOCTAM IIpPpU HAJIWYHUU BO3MOXHOCTH PCKOMCHIAYCTCA
IUTAHUPOBATh € UCTONIb30BaHKeM pecypcoB Llentpos "Touka pocta".

Pa3zpaGotka pabounx mnporpamMm mno npeameram "®duzmka", "Xumus", "buonorus", yueOHbIM
peIMeTaM €CTECTBEHHO-HayYHOM M TEXHOJOTMYECKOM HampaBJIEHHOCTEH W3 4YacTH y4eOHOro
wiaHa, (opMUpyeMOil ydyaCTHMKaMH OOpa3oBaTENbHBIX OTHOLIEHHWH, NpOrpaMM BHEYpOUHOU
JESITEIbHOCTH U JOIOJIHHUTENBHOTO 00pa30oBaHUS OCYLIECTBISIETCA 00IIe00pa30oBaTeIbHBIMU
OpraHM3alUsIMH, B KOTOPBIX CO3/Jal0TCs LEHTphl "Touka pocTa", caMOCTOATENBHO C YYETOM
METOAMYECKUX MaTepuaoB W  pexkoMeHpauuid  @enepasbHOro  omeparopa. Peammsanus
0o0pa3oBaTeNbHBIX ~ HPOrpaMM  JIOTIOJIHUTENIBHOTO  O0pa3oBaHMs B MAJOKOMILIEKTHBIX
0o011e00pa3oBaTeIbHbIX  OpraHU3alUsAX  OCYIIECTBISAETCS MpPU HATUYUM Y  OpraHu3aluu
COOTBETCTBYIOIIMX yCIOBUH. JlJI1 MallOKOMIUIEKTHBIX OO0I1€00pa3oBaTeNbHbIX OpraHU3aIui
JIOITYCKAETCsl OTCYTCTBUE JIMLEH3UU Ha JIOTOJIHUTENIbHOE 00pa3oBaHUE U PeaTn3yeMbIX MpOrpaMMm
JIONIOJIHUTEIBHOTO 00pa30BaHHUs.

PekoMenganuu 1o HMCHOJIB30BAaHUIO CTaHAApTHOro Komiuiekta obopyaoBanus lLlentpa "Touka
pocta" IpH pealn3aluyd IpOrpaMM €CTECTBEHHO-HAYYHON M TEXHOJIOIMYECKON HAalpaBICHHOCTEH
onpenenensl B [Ipunoxxernnu N 5 k HacTosmuM Pexomenaamusim.

ConpoBox/ieHHE U METOAMYECKOe O0ecleYeHne HCIONb30BaHusl MPOQUIBHOTO KOMILJIEKTa
o0opynoBaHuss B 00pa3oBaTeNbHOM JesATeNbHOCTH LEeHTpoB "Touka pocra" OCYIIECTBIISIET
®denepanbHbIA OIEPATOP.



Meronudyeckue MaTepuanbl, pa3pabOTKH W HWHBIE MaTepHalbl IO BOIMPOCAM HCIIOJIb30BAHUS
PO UIBHOTO KOMIUIEKTa  O0OpyAoBaHHsS  pa3pabaThIBarOTCH, aAKTYaITM3UPYIOTCSA u
pacmpoctpansitorcs DeepanbHBIM OMIEPATOPOM, B TOM YHCIIE C TIPUMEHEHHUEM COBPEMEHHBIX Mera
WHCTPYMEHTOB (BHJI€0, BEOMHAP, IMyOJIUKAIUN ).

@DenepalibHBIM ONEPATOPOM Ha PETYNIAPHON OCHOBE 00eCreunBaeTCs MPOBEICHUE METOJANYECKUX U
00yJaromux MEpONPHITHA TI0 BOMPOCAM OpraHW3alu o0pa3oBaTenbHOro mporecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEeM TPO(PHIBHOTO KOMILJIEKTa 000PYI0BaHUs, OKa3aHUE METOINYECKON
MIOMOIIH NP pa3paboTKe yueOHBIX MATEPUANIOB, 3aJaHHUK ISl COBEPIICHCTBOBAHUS MPAKTUYECKOM
MOJATOTOBKA OOy4aromuxcss MO Y4eOHBIM IMpeAMeTaM, KypcaM BHEYPOYHOW JeATeIbHOCTH,
JIOTIOJTHUTEILHOTO 00pa30BaHUs JeTEH.

[Tenarornyeckrue paOOTHHUKH, OCYIIECTBISIONMINE EATeIbHOCTh Ha O0ase LlenTpoB "Touka pocra" ¢
NpUMEHEHHEM MPO(UIBHOTO KOMIUIEKTa 00OpYyIOBaHHMSA, MPOXOAAT OOY4YEeHHE IO MpOoTrpamMMaM
JIOTIOJTHUTEIILHOTO TMPO(heCCHOHATBHOTO 00pa3oBaHus (KypChl TOBBIIEHUS KBATU(PUKALMKA) W3
OenepaibHoro  peectpa  nporpamm  JIITO. TloBeimieHne KBaTH(PUKAUU — MEAArOTHYECKUX
pabOTHUKOB OCYILECTBIISIETCS] HE PEKE OJJHOTO pa3a B TPU roja.

5. Opranu3anMOHHO-METOAMYECKOE CONMMPOBOK/ICHUE U UCII0JIb30BAHUE
HHOM CO3JaHHOM B PaMKaX peaju3allMi HAIIMOHAJIbHOI'0 MPOEKTA
"OOpa3zoBaHue'" MHPPACTPYKTYpPHI

B umensx kommuiekcHoro compoBoxaeHust JaestenbHocTH LlentpoB "Touka" denepanbHbiM
OIepaTopoM OOECIeYMBAETCS OCYIIECTBIEHUE MyONMKAUMH © OOHOBJIEHUS METOJMUYECKUX
MaTepHajoB, BKIIOYAIOIINX Y4eOHO-METONMYECKHE MaTepualibl (MHCTPYKLIUH, METOINYECKHE
nocoOusi, HHGOPMAILIMOHHBIE MaTepHajbl, IEPEYHN PEKOMEHIYEMBIX JHUTEPATypHBIX MCTOYHHUKOB,
BUJICOMaTEpHalIbl U JIp.), a TAK)KE MaTepUasbl 110 UTOraM MposeaeHus: Meponpustuii denepanbHoro
orneparopa (BeOMHaphl, CEMUHAPhl, KOH(PEPEHIINU, COBEILIAHUS U JP.).

Jns  menarornyeckux pabotHukoB IlentpoB "Touka pocta" denepaibHbIM —ONEPaTOPOM
o0OecrieunBaeTcs TIpPOBEJCHUE TEMaTHUYECKUX BeOMHApoB U 00pa30BaTENbHBIX MEPOIPHUSATHH,
HalpaBJIEHHBIX Ha DPa3bsSCHEHHE BOMPOCOB peaM3aluU 00pa3oBaTelbHBIX MporpaMm Ha Oase
[lenTtpoB "Touka pocta" ¢ mpuUMEHEHHEM MTPOPUIBLHOTO KOMILJIEKTAa 000py10BaHUSI.

Jns PernoHanbHBIX KOOPAMHATOPOB M pyKoBoAAmmMx paboTtHukoB LlentpoB "Touka pocra'
®denepanbHbIN onepaTop oOecrneynBaeT MPOBEACHUE TEMATHUECKUX BEOMHAPOB, HANIPABJICHHBIX Ha
JIOTIOJIHUTEIIBHOE PA3bSICHEHUE BONPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MEp
(TIOpO’KHBIX KapT) Mo co3faHuio U QyHkuuoHupoBaHuio LlenTpoB "Touka pocTa", JOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3aTeneld (yHKIMOHMPOBAHUS, WCHOJIb30BAHUIO MHOM CO3AaHHOW B pamKax
peanu3anuy HalMoHAIBLHOTO MpoekTa "O0pazoBanue" HHPPACTPYKTYpPHI.

B  umensx  sddextuBHOM  OpraHM3AIMOHHO-METOAMYECKOW  TMOIJACPKKH  CO3JaHUSA |
¢ynkunonuposanus LlentpoB "Touka pocra" Ha Tepputopun cyobektoB Poccuiickoit @enepannu
PernonanbHbIM  KOOpPAMHATOpPOM  oOecreyuBaeTcs  BOBJIIEYEHHE  JETCKUX  TEXHOIMApKOB
"KBantopuym", 1eHTpoB uudpoBoro obpazoBanus jgereil "IT-kyG", KiIIOUEBBIX LIEHTPOB
JIOTIOJTHUTETLHOTO 00pa3zoBanus "J[oM HaydHOU Kosmaboparuu' B nestenbHOCTh LleHTpoB "Touka
pocta" B cinenyromux popmarax:

1. [IpoBeneHue COBMECTHBIX MEPOIPHUATHI Il OOy4yarouMxcs U IeJarornyeckux pabOTHHUKOB
o01mieoOpa3oBaTeNbHBIX OpraHu3anuid, Ha 0Oa3e KoTopbix co3natorcs Llentper "Touka pocra"



(oOyuaromye ceMHUHApbl U MacTep-KJIacChl MO BOIPOCAM HCIOJIb30BaHUS 000OpYIOBaHHUSA, CPEICTB
OoOy4eHHSI ¥  BOCIHTAaHHUS; METOJUYECKHE MEpONpHATHS IO  BOHpocaM  pa3paloTky,
COBEPILICHCTBOBAHUS u BHE/IPCHHUS porpaMm JOTIOJTHUTEIILHOTO o0pazoBaHus
€CTECTBEHHO-HAyYHOH M TEXHUYECKON HAINpaBICHHOCTH, OPTAaHU3ALUH BHEYPOUHOU JEATEILHOCTH
00y4aromuxcst; MHANBUAYaIbHbIE KOHCYIbTALUHU IS TIEJarOTHYeCKUX PaObOTHUKOB, B TOM YHCIIE B
peXXMME OHJIAlH; 3aHATUS NPOEKTHOW JEATCNBHOCTBIO; KOHKYPCHBIE W COPEBHOBATEIIbHBIC
MEPONPUSTHSL ISl IeTe U 1p.).

2. OpraHu3anust U y4acTHE B PETHOHATBHBIX M MEKPETHOHAIBHBIX KOH(EpeHIUsAX, (pecTuBamsx,
dbopyMax 1Mo oOMeHy OMBITOM pabdOTHl Ha BHICOKOOCHAIEHHBIX YYEHHWKO-MECTaX, B TOM YHCIE IO
peanmzauuy npeaMeTHbIx obsacteil "EcrecTBeHHO-HayuHble npeamersl”, "EcTtecTBeHHBIE Hayku',
"Marematuka U uHpopmartuka", "OOmecTBo3HaHUE W ecTrecTBo3HaHHWe", "TexHomorusa", a Takxke
nporpamm JIOTIOJTHUTETLHOTO o0Opa3oBaHwUs €CTECTBEHHO-HAY4YHOU u TEXHUYECKON
HaIpaBJIECHHOCTEH.

3. Yuactue pervoHaibHbIX KOOpIMHATOpOB, mnpexacraButenei LlentpoB "Touka pocra" M HMHBIX
LEHTPOB, (PYHKIIMOHUPYIOLIUX Ha TeppuTopru cyonsekta Poccuiickoit denepariyu, B MEpOIPUATHIX
®denepanbHOro oneparopa.

I'paduk MeponpusTHii, KBOThl y4acTus, COJACPKAHUE U TEXHOJOTUHU IPOBENEHUS MEPONPUSITHI
nosoasrcs dOenepanbHbIM ONEPATOPOM AOIOTHUTENBHO.

4. Opranm3anus ¥ ydacTHE€ B TIPOBEICHHH WH(POPMALMOHHBIX KaMIIAHUK IO MOMYJISPH3AHN
HalMoHaJabHOro mpoekTta "OOpa3oBaHue" Ha Teppuropun cyobektoB Poccuiickoit denepanuu, B
TOM 4YHUCIIE COOBITHSIX, IPOBOJUMBIX /IS KOHCYJIBTAIHOHHOTO COINPOBOXKICHUS POTUTEICH
(3aKOHHBIX TpeACcTaBUTENCH) OOYYaIOIIMXCS O BO3MOMKHOCTSIX Ui PAa3BUTHUSL CHOCOOHOCTEH U
TAJIAHTOB WX JeTei, Npo(ecCHOHAIFHOW OpPUEHTAMM U YCHEIIHOTO OCBOCHUS OCHOBHBIX
00pa3oBaTeNbHBIX TPOrpaMM OOIIET0 0Opa30BaHHUS.

5. Pa3paboTka, yTBepKIEHHE U peaau3alus CeTeBbIX 0O0pa30BaTeNbHBIX MpPOrpamMMm C
UCIIOJIb30BaHUEM BBICOKOOCHAIIIEHHBIX YUYEHUKO-MECT, CO3/JaHHbIX B cyObekTe Poccuiickoii
@denepau B paMKax HalMOHaJIbHOro mnpoekta "OOpa3oBaHue", B TOM 4YHCIE COBMECTHO C
JETCKUMH TexHonapkamu "KBantopuym".

6. BoBneuenue oOydaronmxcsi 001eo0pa3oBaTeNIbHBIX OpraHu3anuii, Ha 6a3e KOTOPBIX CO3/1al0TCs
u  Qynkuuonupytor ILlentper "Touka pocta", B paziauuHble (OPMBI CONPOBOXKIEHUS U
HAaCTaBHUYECTBA C  MCIOJIb30BAaHMEM  KaJpPOBBIX  PECYpCOB, OOECIEYMBAIOLUIMX  paboTy
BBICOKOOCHAIIIEHHBIX YYEHHKO-MECT, CO3/laHHbIX B CyOBekTe Poccuiickoit depepanun B pamkax
HallMOHaJbHOTO mpoekTta "OOpa3zoBaHue" ¢ y4eTOM METOAOJNOrMM  (LIEeJIeBOM  MOJENH)
HAaCTaBHMYECTBA OOydYalOmMXCS JUId  OpraHu3alui, OCYILECTBISIOIUX  00pa30BaTEIbHYIO
NeSITeIbHOCTh M0 00lIe00pa3oBaTeIbHBIM,  JOMOJHUTEIBHBIM  00Ie00pa3oBaTeIbHBIM U
porpaMMaM CpelHEero npogeccHOHaIbHOIO 00pa30BaHus, B TOM YHUCIIE C MPUMEHEHHEM JIYUILINX
NPaKTUK 0OMEHA ONBITOM MEX1Y 00Y4atoIUMHCS.

Llentpsl "Touka pocta" HCHONB3YIOT UHYPACTPYKTYPY U KaJPOBBIE PECYPCHI AETCKUX TEXHOMAPKOB
"KBanTopuyM", co3maBaeMbix Ha 0Oa3e 00II€00pa30BaTENBHBIX OpTaHU3AIMMA, ISl Pa3BUTHSA
NPOEKTHON JesTenbHOCTH oOyuaronuxcs. Ilemaroruueckue pabotHuku Llentpo "Touka pocra"
o0ecneunBarOT yyacThe oOydarolIUXcsli B MEPONPUATHUAX JIETCKUX TexHomapkoB "Ksantopuym" c
yJAJIEHHBIM HCIOJb30BAHUEM OOOPYAOBaHUs, CPEJICTB OOY4YeHHS W BOCIHUTAHHS, a TaKxKe
MPUHUMAIOT Y4acTHE B OPraHU3yeMbIX MU CEMHHApax MO JEMOHCTpaluu 3(P(GEeKTHBHOIO OIbITA
peanu3anuy 00pa3oBaTEbHBIX €CTECTBEHHO-HAYYHOU, TEXHOJIOIMYECKON 1 MHBIX HalpaBIEHHOCTEH
Cpeau MHBIX OOIIe00pa30BaTEIbHBIX OpraHU3alMil, PACIONIOKEHHBIX Ha TEPPUTOPUU CYyOBEKTa



Poccuiickoit @enepanuu.

PernonanpHpIM  KOOpIMHATOPOM Ha  TeppuTopuu  cyOwbekta  Poccuiickoit  ®enepanuu
obOecrieunBaeTca paboTa MO MOAJAEPKKE 00I1e00pa30BaTENbHBIX OpraHU3alUi, MMOKa3bIBAIOIIUX
HU3KHE O0Opa3oBaTeNbHBIE pPE3YJIbTaThl, C HCIOJb30BaHUEM HHMPACTPYKTYpPHl U KaJpOBOTO
obecrieuenuss IlenTtpoB "Touka pocra" B pa3auuHblx (popmaTax (COBMECTHas peaau3aiius
00pa30BaTeNbHBIX MIPOrPaMM, MIPOBEIEHUE O0YUYaIOIUX MEPONPUATUN, CEMUHAPOB, KOHCYIbTALIUN

U 1p.).

IIpu mpoBeneHUN pas3IMYHBIX MEPONPHUATHM, CBA3AHHBIX C pealu3alreld HAMOHAJIBHOIO IIPOEKTa
"OO6pa3oBaHue", HCTIOJBb30BaHUEM COOTBETCTBYIOIICH MHPPACTPYKTYPHI, KaIPOBBIX U (PHHAHCOBBIX
pPECYpPCOB, JIOIDKHO OBITH 00ECHEYeHO HMX HH(POPMAIIMOHHOE COMPOBOXKICHHE, B TOM YHCIE B
CpelCcTBaX MaccoBOM MH(OpMAIINH, COLMATBHBIX CETSIX, Ha caliTax 00pa30BaTEbHBIX OpraHU3aIHii
C MCIOJIb30BaHNEM (PUPMEHHON CHMBOJIMKH HallMOHAJILHOTO TpoekTa "O6pa3oBanue.

WNudopmanus 06 yuactuu LlentpoB "Touka pocta" B MepornpusTusx HampaisieTcss OenepanbHOMY
OIIEepaTopy B PAMKAX €KEKBAPTaIbHOI'O MOHUTOPUHTA.

6. TpeOoBanus k punancosomy odecneyeHuro Llenrpos "Touka
pocrta'"

®unancoBoe oOecneueHue (pyHkunonupoBanusi LlenTpoB "Touka pocra" BKIIIOYaeT 3aTpaTbl B
cooTBeTcTBUM ¢ OOmUMHM TpeOOBaHUAMM K ONPEAEICHHUI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHe
rOCYyJapCTBEHHBIX (MyHHIMNAIBHBIX) YCIYr B cdepe IOIMIKOJIBHOTO, HAvajdbHOro o00miero,
OCHOBHOTO  OOIEro, cpeaHero oOIIEro, CpeiHero MNpoQecCHOHaIbHOIO  00pa3oBaHMS,
JONOJHUTEIBHOTO O00pa30oBaHUS IETEl M B3POCIBIX, JOMOJHHUTEIBHOIO MPO(ECCHOHAIBHOTO
o0pa3oBaHus AJs JIML, UMEIOLMX WIHM IMOJIyYarolluX cpesiHee MpodeccuoHanbHOe 00pa3oBaHMUE,
npodeCCHOHATBPHOTO 00yUeHUs, TPUMEHIEMBIMHA TIpU pacueTe oObeMa cyOcuanu Ha (UHAHCOBOE
o0ecrieyeHHe BBIIOJHEHHUS TOCYAAPCTBEHHOro (MYHHUIMIAJIBHOIO) 3aJaHMsl Ha OKa3aHUe
rOCy/IapCTBEHHBIX  (MYHULHMIAIbHBIX)  yCAyr  (BBIIOJIHEHHE  PabOT)  TroCyAapCTBEHHBIM
(MyHMLIMTIAIBHBIM) yUYpeXJIE€HUEM, YTBEP)KICHHbIMU IpHKazoM Munnpocsemenuss Poccun ot 20
HOs10ps 2018 . N 235 u BKITIIOYAIOIIMMU B TOM UYHUCIIE:

- omiary Tpylda T[eJarornyeckux pabOTHUKOB  0O0IIeo0pa3oBaTeNbHON  OpraHu3alny,
oOecneunBaromux pynkronuponanue Llientpos "Touka pocra";

- IpuoOpeTeHne T0CTaTOYHOTO 00BhEMa OCHOBHBIX CPEICTB U MaTEPHAIBHBIX 3alIaCoOB, B TOM YHUCIIE
PacXOJHBIX MaTepHalioB, Al OOecledeHHs peanu3anuu o0pa3oBaTeNbHBIX MPOTPaMM B OOBEME,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM peasin3aliui o0pa3oBaTeI-HOTO MPOoIIecca;

- o0ecrieueHrne TEKYIIEH IesATEIHLHOCTH 00I1e00pa30BaTeIbHONW OpraHu3aluu Mo 00eCIeueHUIo
00pa3oBaTeNLHOTO MpoIiecca.

[Ipu ¢opmupoBanuu Owomxera cyobekra Poccuiickoit ®denepanun (MectHoro Orojkera) Ha
OYepeHOI roJl U TUIAHOBBIN MEPHOA HEOOXO0AUMO MpeaycCMaTpUBaTh OIOPKETHBIC aCCUTHOBAHUS B
o0beme, HeoOxonuMoM i (uHAHCOBOrO oOecrneueHus ¢yHkuuoHuposanus LlentpoB "Touka
pocTa", B TOM YHCJIe C y4ETOM COOTBETCTBYIOIIEH MHIECKCAIIUH.

7. 3aKII0YUTEeIbHbIC MMOJ0KeHUS

[Tpu peanuzanuu MeponpHsITHIA B LENIX co3aaHus U GyHkunonuposanus Llentpos "Touka pocta"


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

cyonrekT Poccuiickoit ®@enepanuu obecrieunBaeT coOMOeHNE TPeOOBAaHWI AHTUMOHOMIOJIBHOTO
3aKOHOJATEIhCTBA M 3aKOHOJATEIhCTBA O KOHTPAKTHOW CHCTEME B cpepe 3aKyloK TOBapoB, padoT,
yCIyr aiiss 00eCnedYeHHs] TOCYIapCTBEHHBIX M MYHHIIMITANBHBIX HYXKJ, B TOM YHCJIE B YacTH
oOecrieyeHrsT TOBBIIEHUS 3()(HEKTUBHOCTH, UCKIIOUEHHUS OTPAHWYCHUS Kpyra IOCTABIIUKOB W
MOCTaBIISIEMOT0  O0OPY/OBaHMS, TOBBIIMICHUS PE3YJIbTATUBHOCTH OCYIISCTBICHHUS 3aKYIIOK,
o0ecrieyeHnst PO3PavYHOCTH, MTPEIOTBPAILECHHSI KOPPYIIIIUU U JPYTUX 37I0YIOTPEOICHHIA.

[Ipu ocymectBienun cyowbekramu Poccuiickoit denepanuy 3aKkylmoK TOBapoOB, padOT, YCIyr ¢
[0 TPHOOpETEHUsT 000PYAOBAHUS, PACXOAHBIX MAaTEPUAIIOB, CPEJICTB OOYUEHUS U BOCITUTAHUS B
nensx co3nanus Llentpos "Touka pocra" 3a cuer cyOcuauu u3 penepanbHOro OI0KETa OI0KETaM
cyobekToB Poccuiickoii @enepanuu Ha COOUHAHCHPOBAHHE PACXOAHBIX 00S3aTEIBCTB CyOBEKTOB
Poccuiickoit deneparuu:

- o0ecreunBaeTcsl LEHTpAIU3alUsl 3aKyIMOK B TOPSJKE, OMPEIEIECHHOM IYHKTOM 7 cTaTbu 26
®denepanbHoro 3akoHa "O KOHTPAaKTHOM cHCTeMe B cepe 3akyIlok, TOBapoB, paboT, yCIyr aJis
obecrieueHus roCyJapCTBEHHBIX U MYHUIIUIIATBHBIX HY X'

- IPUMCHSICTCS HAIIMOHAIBHBIA PEXKUM B COOTBETCTBUU C TpeOOBaHMAMH cTathu 14 denepaabHOro
3akoHa ot 5 ampens 2013 r. N 44-®3 "O xoHTpakTHOH cucteme B cepe 3aKylnoK TOBapoB, padoT,
YCIIYT U1 00€CIIeYCHHSI TOCYIaPCTBEHHBIX M MYHUITUIAIBHBIX HYX)'.

Kpome Toro, mpu ocyiiecTBiIeHHH 3aKynok cyObekTamu Poccuiickoii @enepainuil TOJKHBI OBITH
YUTEHBI:

- nojoxeHus: nocranoninenus [IpaBurenscrBa Poccuiickoit ®@enepanuu ot 03.12.2020 N 2013 "O
MHHHMAJIBHOH JI0J1€ 3aKyITOK TOBAPOB POCCHICKOTO POUCXOKACHU'";

- nojoxeHus: nocranoninenus [IpaBurenscrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHUMAJIBbHON 00s3aTeNbHON J0J€ 3aKYNOK POCCUUCKUX TOBAPOB U €€ JOCTHXKEHUU 3aKa3UyUKOM"
(Bmecte ¢ "[lomoxeHnem o TpeOOBaHMSIX K COIEpkaHWI0 M (opMe oTdera 00 00BeMEe 3aKyIOK
POCCHUHCKHUX TOBapOB, B TOM YHCJIE TOBApOB, MOCTABISIEMBIX MPHU BBHITOJIHEHUHU 3aKyMaeMbIX pador,
OKa3aHUM 3aKyMaeMbIX YCIYT, OCYIIECTBIECHHBIX B LESAX JOCTHKECHUS 3aKa3YUNKOM MHUHUMaTbHOU
00s3aTeNbHOM JOMHM 3aKYMOK, O TpeOOBaHHSIX K COAEPKAHUIO OOOCHOBAHMS HEBO3MOKHOCTH
JOCTIDKCHHS 3aKa3YMKOM MHUHUMATIBHOW 0053aTeNbHOM JTOIH 3aKYMOK POCCUHUCKUX TOBApOB (B TOM
Yrclieé TOBAapOB, IMOCTABISEMBIX MPH BBIMOJHEHUH 3aKyMaeMbIX paboT, OKa3aHMM 3aKyMaeMbIX
YCIIYT) OTHIENBHBIX BUIOB, MPH OCYIIECTBIEHWU 3aKYMOK KOTOPBIX YCTAHOBJIEHBI OTPAaHUYEHUS
JIOMyCKa TOBAapOB, MPOMCXOASAIIMX W3 HMHOCTPAHHBIX TOCYAApCTB, O MOPSJAKE MOJATOTOBKU U
pasMmelieHuss B eAUHOM WHGOPMAIMOHHOW cucTeMe B cdepe 3aKyloK TakuX oTueTa |
obocHoBanusa", "[lomoxeHHWeM O TOpSAKE, KPUTEPUSAX U TOCIHEACTBHHM TMPOBEACHUS OLIEHKH
BBITIOJIHEHHS 3aKa3YUKOM OOSI3aHHOCTH JOCTIKEHUS MHUHUMAIBHOM 005S3aTeNbHON JOJU 3aKyIOK
POCCHUHCKHUX TOBapoOB (B TOM YHUCIIE TOBAPOB, MOCTABISEMBIX MPHU BBIMOJIHEHUHU 3aKylaeMbIX padoT,
OKa3aHUM 3aKyMaeMbIX YCIYT) OTACIbHBIX BHJIOB, TPH OCYIIECTBICHUU 3aKYIMOK KOTOPBIX
YCTaHOBJICHBI OTPAHUYEHUS IOMyCKa TOBAPOB, MPOUCXOISAIINX U3 HHOCTPAHHBIX TOCy1apcTB").

Ipunoowcenue N 1

K Memoouueckum pekomeHoayusam

KOMIIVIEKC MEP ("AOPOKHASA KAPTA") 110
CO3JAHUIO U DYHKIIMOHUPOBAHHIO B
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OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HIEHTPOB OEPA3SOBAHMUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT TYECKOH
HATIPABJIJEHHOCTEM "TOUYKA POCTA"

N HaumenoBanue OTBETCTBEHHBIH PesynbTar Cpox
MEpONPUITHS
1. Y TBEpKICHBI: PernonanbHbIN PacniopsiauTenbHblil [He nmo3aHee 31
- JOJDKHOCTHOE JIMLIO B [KOOPZMHATOP aKT pErHOHAJIBHOIO [HBaps X <2>rona
COCTaBe opraHa
[PETMOHAIBHOTO MICTIOJTHUTEJIbHON
BETOMCTBEHHOT'O BJIACTH,
[poeKTHOro oduca, OCYILECTBIISAIOLIETO
OTBETCTBEHHOE 32 rOCy/1apCTBEHHOE
CO3JlaHKE U yrpaBiieHue B chepe
(yHKIIMOHUPOBAHUE 0Opa3oBaHus (Janee
ieHTpoB "Touka -
pocra"; pacropsiAUTEIbHBIN
- TOKa3zaTenu axT POVB)

NIeSITEIbHOCTH LIEHTPOB
"Touka pocra";

- Tunosoe [lonoxenne
0 IESATEIIBHOCTH
[lenTpoB "Touka
jpocTa" Ha TEPPUTOPUU
cyonekta Poccuiickoit
Denepanuu

- IepeUeHb
00111e00pa30BaTEIbHBIX]
OpraHu3alnii,
[PacIioJIOKEHHBIX B
CEJIbCKON MECTHOCTH U
MaJIbIX TOpOJiax, Ha
0a3e KOTOPbIX
[IaHUPYETCS CO3JaHKE
[{enTpoB "Touka

ocra".

2. ChopmupoBan u PernonanbHbIN [Incemo CormnacHo
COIJIacOBaH KOOpJIUHATOD, (benepaabHOrO OTIEIBHOMY
MH(PACTPYKTYpHBIA  |peaepasibHbII orneparopa u rpaduxy
ITUCT orepaTop pacropsiANTEIbHBIN

akT POIIB
3. OOBsABIEHBI 3aKYNIKH  |PermoHambHbIN 3Bentenus o He no3aHee 1 anpesns




TOBApOB, padOT, YCIYT [KOOPAUHATOP [IPOBEACHUHT X rona
s coznanus LienTpos 3aKYyIIOK
"Touka pocra"

4. CdhopmupoBaHbl PernoHabHbIN PacniopsauTenbHblid [He nmo3aHee 1 anpens
[MPOEKThI 30HUPOBAHUS [KOOPAUHATOP akT POVIB X rona
lentpoB "Touka
pocra"

0. [IpoBeneH MOHUTOPUHT|PErMOHAIBHBIN [To dhopme, 25 aBrycra X roaa,
paboT MO MPUBEICHUIO [KOOPAMHATOP oTnpeensieMoit najiee eXXeroIHoO
romanok Lienrpos MuHIIpoCBeLICHUS
"Touka pocta" B Poccun nnm
COOTBETCTBUE C DenepaabHbIM
METOINYECKUMU oIepaTopoM
[PEKOMEHIalUsIMU
MUuHIPOCBEIICHUS
Poccun

6. Hauano paboThl PernonanbHbIN Mudopmanmonnoe |1 ceHTs6ps X roga
[{entpoB "Touka KOOPAUHATOPD ocsenieHue B CMU
pocra"

7. ExxexBapTanbHbIi PernonanbHbIi Otuer 1 oxTs16ps X roza,
MOHUTOPHUHT KOOPJAUHATOP DdenepanbHOMY nasee -
BBITIOJTHEHUS orepaTopy o €KeKBapTaJIbHO B
[TOKa3aTeNe CO3MaHMs MTOraM TeYeHHE 2-X JIET
1 (O YHKIIMOHUPOBAHUS MOHHTOPHHTA
tenTpoB "Touka
pocra"

<2> X - roj nosy4yeHus cyocuauu.

Ipunoowcernue N 2

K Memoouueckum pekomenoayusim

MHUHUMAJIBHBIE UH/IUKATOPBI U IIOKA3ATEJIN
PEAJIM3AIIMMA MEPOIIPUSATHUH MO CO3JJAHUIO U
OYHKIIMOHUPOBAHUIO B
OBIIHIEOBPA3OBATEJIBHBIX OPTAHU3AIIUAX,
PACHOJOXEHHBIX B CEJIbCKOH MECTHOCTH U
MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOI'MYECKOM
HATIPABJIEHHOCTEM "TOYKA POCTA"



Haumenosanue MuHanMaiabHOE MunanmaiabHOE Meronuka pacyera
WHUKATOpa 3HAYEHUE B TOJ Ui | 3HAYCHHE B TOJ IS MUHUMAITBHOTO
(mokazaterns) 0011e00pa30BaTeIbHbIX| MaJOKOMIUIEKTHBIX |[TOKA3aTess B LIEJIOM I10

opranu3zaiyii, He  [oOmeoOpa3oBaTeNbHbIX| CyObekTy Poccuiickoit
SBIISIOIIUXCS OpraHu3anuit ®denepanu, B roj
MaJIOKOMIUICKTHBIMU
UuciieHHOCTh 300 100 CyMMa 3HaYCHHI
00yJaronmxcs (B rox otkpbITHs - 150)|(B roa oTkpbiThs - 50) [moka3aTesns mo Bcem
00111600pa30BaTEIIHLHOM 00111600pa3oBaTeIbHBIM
OpraHU3aIuH, OpraHu3aiysaM, Ha 0aze

OCBaMBAIOIINX JBA U
Oosee yueOHBIX
[peaMeTa U3 4ncia
[peIMETHBIX o0nacTen
"EcTecTBEeHHO-Hay4HbIE
npeaMeTsl'”,
"EcTecTBeHHbIC HAyKu'",
"Marematuka u
mHpopmaTuka",
"OO0111eCTBO3HAHUE U
ecTeCTBO3HaHME",
"Texnomorus" u (Min)
KypChbl BHEYPOUHOM

e TEIbHOCTH
OOILIEMHTEIIEKTyaTbHON
HAIIPaBJIEHHOCTHU C
MCIIOJIb30BaHUEM
CpPEICTB OOYUECHHS U
BocriuTanus LlenTpa
"Touka pocra" <3>

KOTOPBIX CO3JAF0TCS
eHTpsl "Touka pocra"

(uenoBeK)

YncneHHOCTh 60 30 CymMa 3HaYeHU I
00y4JaroInXCs (B rox otkpbiTHs - 30) |(B rojx OTKpbITHS - 15) |[moka3zaress mo Bcem
0011e00pa3oBaTeIbLHOM 0011e00pa30BaTeIbHBIM
OpraHu3aluy, OpraHu3aiysM, Ha 0aze
0OCBaMBAIOIINX KOTOPBIX CO3/Ial0TCS
ITOTIOJIHUTEIIbHBIE eHTphl "'Touka pocra"
00111€600pa3oBaTebHbIC

[IPOTPaMMBI

TEeXHUYECKON U
€CTECTBEHHO-HAY4YHOU
HAIIPaBJIEHHOCTHU C
MCII0JIb30BaHUEM
CpEICTB OOYUECHHS U
Bocniutanus Llentpa
"Touka pocra" <4>
(uenoBeK)

Vo megarorndeckux

100

100

100




PaOOTHHUKOB IIEHTPA
"Touka pocra",
poIIeAmux o0ydeHne
[0 IpoTrpaMMam M3
peecTpa mporpaMm
MOBBIIICHHS
KBaTH(DUKAITTH
(benepanbHOTO
onepatopa <5> (%)

<3> Hcnonb30BaHue cpeicTB 000pyI0BaHUsA, O0yUEHHS U BOCIIMTAHUS BO3MOXHO Ha BCEX YPOBHAX
o0rmiero oO6pa3oBaHus U LEIecO00pa3HO s pealn3alui YpOUHOU U BHEYPOUHOU NESTETBHOCTH 110
porpaMMaM €CTECTBEHHO-HAy4YHOM M TEXHOJIOTMYECKOH HampasieHHocTed. Pacder mokasaresns
npeaycMaTpuBaeT ~— CyMMHPOBAaHHE  YHCIECHHOCTH  OOydarommxcsi — o0meo0pa3oBaTeIbHON
OpraHu3aliM, KaKIblH U3 KOTOPBIX 33J€HCTBOBAH B OCBOGHUM HE MEHEE JIByX NPEIMETOB, KypCOB,
JUCLUIUIMH (MOJyJiel) €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HamlpaBJICHHOCTEH B paMKax
peanu3aly OCHOBHBIX 00Ie00pa3oBaTeIbHBIX HNPOrpaMM. YUMUTHIBAIOTCA Y4eOHBIE MPEIMETHI U3
ypciaa TmpeaMeTHBhIX obnacteir  "Marematuka u mHpOpmarmka', "OOIIECTBO3HAHWE W
ecrectBo3Hanue", "TexHomorus", "EcTtecTBeHHO-HayuHble npeameTsl”, "EcTecTBeHHblE Hayku'" U
() Kypchl BHEYPOYHOH NESTENBHOCTH, Peaji3yeMble C HCIOJIb30BaHHEM CPEICTB OOy4YCHHS U
Bocriutanust Llentpo "Touka pocta". B cinywae, ecnmu B 00uieoOpazoBaTeabHON OpraHu3alyi,
oO11asi YUCIEHHOCTh 00YYaIOIIMXCSl MEHbIIE YKa3aHHOI'O 3HAYEHMsI, 3HAUCHUE MTOKA3aTeNsl TOJIKHO
cocTaBiiATh He MeHee 80% OT 0011el YUNCIIEHHOCTH 00yUYaroIIUXCsl.

<4> B cnydae, ecnu B 00111€00pa30BaTEIbHON OpraHU3aIiy, 00Iasi YUCICHHOCTh 00YyJaroluxcs
MEHbIIE 3HAYEHMs, YKA3aHHOro B IOKasarese 1, 3HaueHHe MOKa3aTens JOJDKHO COCTABIATh HE
meHee  20% ot  oOmed  yumciaeHHocTH — oOydamomuxcs.  Jas  MaJIOKOMIUIEKTHBIX
00111€00pa30BaTENIbHBIX OpraHu3alMi JONYCKAaeTCsl OTCYTCTBHE JIMLIEH3UM Ha JIOMOJHUTEIIBHOE
o0pa3oBaHHE U peali3yeMbIX IPOrpaMM JIOIOJHUTEIBHOTO 00Pa30BaHHUS.

<5> B cooTBeTcTBMM ¢ OYHKTOM 2 4yacTH 5 crathu 47 dexnepanpHoro 3zakoHa ot 29.12.2012 N
273-®3 "OO6 oOpa3oBanuum B Poccuiickoli ®exepanmu” TOBBINIEHHE KBaTH(DUKAIUU
Ne1arornyeckux pabOTHUKOB OCYLIECTBISIETCS HE PeXe OJHOro pa3a B TpH roza. lloBeimeHue
KBaJIM(UKAIMK TIeJaroruuyeckoro paboTHuka neHTpa "Touka pocTta" 3acUMTBHIBAETCS MPH HATMYUU
JefcTByIOIEro (¢ JaThl MPOXOXAEHUS MPOLUIO He Oojee 3 JeT) yJO0CTOBEPEHMsI O MOBBIILICHUU
KBaJIM(UKAMM IO IporpamMmam, COOTBETCTBYIOIIMM HampasiieHHocTsM LlenTpa "Touka pocta",
WIA TPOXOXKJIEHUH OOydeHMs Mo mporpammam (enepanbHoro omnepartopa. Takke y4duThIBaeTcs
HaJIMYue y MeAarornyeckux pabOTHUKOB YIOCTOBEPEHHH O NOBBILIEHUH KBaTU(PHUKALUU IO
nporpamMaM  u3  ®PezpepanbHOro peectpa 00pa3oBATENbHBIX MPOrpaMM  JOMOJHUTEIHLHOIO
PO EeCCHOHAIBHOTO 00pa30BaHUsI.

Ipunooscernue N 3

K Memoouueckum pekomenoayusim

HEPEYEHD OBHIEOBPA3OBATEJIBHbBIX
OPTAHM3AIIUHA, HA BA3E KOTOPBIX IIJIAHUPYETCSI
CO3JAHUE U ®PYHKIIMOHUPOBAHUE LIEHTPOB
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OBPA30OBAHUSA ECTECTBEHHO-HAYYHOU U
TEXHOJIOT'MYECKOH HAIIPABJIEHHOCTEH "TOYKA
POCTA"B _ 104Y B PAMKAX ®EJIEPAJIBHOI'O
ITPOEKTA "COBPEMEHHAA HIKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPA3OBAHUE" B

POCCUMCKOHN ®EJIEPALINN)

(HAUMEHOBAHMUE CYBBEKTA

HanmenoBanmne
MYHHITHITATEHOTO
oOpa3oBaHHs

/1]

HaumenoBanue

0011e00pa3oBaTeIHLHON

OpraHu3anuu, Ha baze

KOTOPOU IIJIaHUPYETCS

coznanue LlenTpa
"Touka pocra"

IOpunnueckuit anpec
00111600pa3oBaTeIbHON
opraHuzanu (I1mo

yCTaBy)

YucneHHOoCTh
00yJaronmxcs|

MasokoMIUIeKTHas
(ma/HeT, KOJIMYECTBO
KJ1aCCOB-KOMILIIEKTOB)

Ipunoowcenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MNOJIOKEHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOHN N TEXHOJIOI'MYECKOU
HATIPABJIEHHOCTEH "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPITAHM3AIINN>

1. O01mue moJ10KeHUA

1.1. Lentp obOpa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HampaBieHHOcTel "Touka
pocta" Ha 0aze <HauMeHOBaHHE 00IIE00pazoBaTEeIbLHON opranuzanun™> (fganee - LleHTp) coznman c
LEeNbI0 pPa3BUTHUS y OOydYarOIIMXCSl €CTECTBEHHO-HAay4yHOH, MaTeMaTH4ecKod, HH()OpMalOHHON
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEATUBHOI'O MBIIUICHHS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKON HAIPABICHHOCTEN.

1.2. LleHTp He sSBAsSETCS HOPUANYECKHM JIUIIOM U JACHCTBYET ISl IOCTHXKEHHS YCTABHBIX LIEJIeH

<HaMMEHOBaHUE 06Hl606p330BaTCHBHOﬁ opraHu3anuu~> (;[anee -

VYupexeHue), a Takke B LENIX

BBITIOJTHCHHUA 3aa4 W AJOCTHXKCHUA Imokasarelieii u PE3YIbTAaTOB HALIMOHAJIBHOTO IIPOCKTA

"ObpazoBanue".

1.3. B cBoeil nearenbHocTH lleHTp pykoBoacTByeTcsa DenepanbHbIM 3aKOHOM Poccuiickoi




Oeneparun ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit denepanun", ,
JPyTUMU HOPMaTUBHBIMH JOKyMeHTaMM MwuHuctepcTBa mnpocBenieHus Poccutickoit deneparuu,
WHBIMU HOPMAaTMBHBIMM IIpaBOBbIMH akTamMu Poccuiickoir ®denepanuu, mporpamMmoun pa3BUTHS
<HaMMEHOBaHME 00Ie00pa30BaTENbHON OpraHu3alMy™>, IJIaHaMu paboThl, YTBEPKIECHHBIMU
ydpenurenem 1 HactoamuM [lonoxxeHneM.

1.4. LleHnTp B CBOEH J1€ATEIBHOCTH MOAYMHACTCS PYKOBOJAUTEIIO Y UPEXKACHUS (IIUPEKTOPY).

2. Leau, 3apaum, pyHkuuu aesarejabHoctu llentpa

2.1. OcHoBHOW 1ENbIO JeATENbHOCTH LleHTpa sBis€eTCS COBEPLICHCTBOBAHME YCIOBHM JUId
HOBBIILIEHUS] KadecTBa OOpa3oBaHUs, PACIIMPEHUs BO3MOXKHOCTEH oOOydaroluxcs B OCBOCHHUHU
y4€OHBIX NPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOIMYECKON HalpaBiIeHHOCTEH, Nporpamm
JIOTIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOI HampaBIEHHOCTEH, a Takxke
JUISL IPAKTUYECKON OTpabOTKU yueOHOro MaTepuaia no yueOHsM npeameram "®dusuka”, "Xumus",
"buonorus".

2.2. 3agayamu LleHTpa sSBIASAIOTCS:

2.2.1. peanu3amus OCHOBHBIX OOIIEO0pa3OBaTEIbHBIX NPOTPAMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOH HAIPaBICHHOCTEH, B TOM YHCJIE B paMKaX BHEYPOUYHOM
NeSITeTLHOCTH 00yUaroMnXCs;

2.2.2. pa3paboTka U peajau3alus Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00I1€00pa30BaTeIbHBIX
pOrpaMM €CTECTBCHHO-HAyYHOW M TEXHHYECKOW HAINPaBJICHHOCTEH, a TAK)KE MHBIX MPOrpamm, B
TOM YHUCJIC B KaHHKy.]IprHI;Iﬁ 11(570)5(0)1 ¢

2.2.3. BOBJIEUCHHE o6yqafomnxc;1 Hn 1€Jarorut4cCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIIbHOCTD,

2.2.4. opraHuzanus BHEY4eOHOH JesATeIbHOCTM B KaHMKYJSIpHBIA Tepuoi, pa3paboTka u
peanu3anysi COOTBETCTBYIOIIMX 00pa3oBaTeNbHBIX MporpamMMm, B TOM UHCIE JJs Jlarepew,
OpraHU30BaHHbBIX 00Pa30BaTEIbHBIMU OpPraHU3alMAMU B KAHUKYJISIPHBINA TIEPUO/;

2.2.5. mnoBbimieHHEe MPodecCHOHATBPHOTO MacTepcTBa Iemarorudeckux pabotHukoB LleHTpa,
pean3yIoNINX OCHOBHBIE U JIOTIOTHUTEIbHBIE 00IIe00pa30BaTENbHbBIE POTPAMMBI.

2.3. LlenTp nnsi JOCTUKEHHUSI 1I€JI U BBITIOJIHEHHMS 33/]a4 BIPAaBE B3aUMOJIEHCTBOBATH C:
- pa3IUYHBIMU 00pa30BaTEIbLHBIMU OPraHU3AMAMEI B (HOPME CETEBOTO B3aHMO,ICHCTBUS;
- C UHBIMU 00pa30BaTeIbHBIMU OpTraHU3aIUsIMHU, Ha 6a3e KOTOPhIX co3/anbl IeHTpHI "Touka pocra";

- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBISIOUIMM (QYHKIMH 1O HHGOPMAIMOHHOMY,
METOJIMYECKOMY M OPTaHU3aI[MIOHHO-TEXHUYECKOMY COIIPOBOXK/ICHUIO MEPOTIPUSATHI MO CO3JaHUIO U
¢yHkumoHupoBaHuto 1eHTpoB "Touka pocra’, B TOM 4YHCI€ 10 BONPOCAM MOBBIILICHUS
KBaJIM(DUKALIMY MTeJarOrTHYeCKuX pabOTHUKOB;

- 06y‘-IaIOH_II/IMI/IC$I U pOOUTECIIAMU (SaKOHHBIMI/I Hpe,[[CTaBI/ITeJBIMI/I) o6yqa101uﬂxc;1, B TOM YHUCJIC C
MPUMCHCHHUEM NV CTAHIIUOHHBIX 06p330BaTeJ'IBHI)IX TEXHOJIOTHI.

3. llopsinok ynpasiaenusi Llearpom "Touka pocra'

3.1. PYKOBO,Z[I/ITGJIB quemneHI/m U3JaeT JIOKaJbHBIN HOpMaTHBHLIﬁ adKT O Ha3Ha4YCHUHU


https://normativ.kontur.ru/document?moduleid=1&documentid=381651#l1

pykoBoautens LlenTpa (kKypaTtopa, OTBETCTBEHHOTO 32 ()YHKIIMOHUPOBAHUE M PA3BUTHE), a TAKKE O
coznanuu Llentpa u yrBepxkaenuu [lonoxxenue o nesrensaoctu LlenTpa.

3.2. PykoBomutenem lleHTpa MokeT OBITh Ha3HAUYEH COTPYAHUK YUPSKICHHS W3 4YHUCIIA
PYKOBOJSIIIIUX U EAArOrM4eCKuX pabOTHUKOB.

3.3. PykoBoaurens LlenTpa o0s13aH:
3.3.1. ocylecTBIISATh ONEpaTUBHOE PYKOBOACTBO LIeHTpoM;

3.3.2. npexncraBiATh UHTEpechl LleHTpa Mo JOBEPEHHOCTH B MYHMIMIAIBHBIX, IOCYAApCTBEHHBIX
OpraHax perMoHa, OpraHM3aIMsIX I pean3aluy neiel u 3angad Lenrtpa;

3.3.3. oTunthiBaThCs nepen PykoBoguTenem YupexaeHus o pe3ynbrarax padotsl LlenTpa;

3.3.4. BBINOJHATH UWHBICE OOS3aHHOCTH, MNPEAYCMOTPEHHBIC 3aKOHOAATEIHCTBOM, YCTaBOM
Yupexaenus, T0HKHOCTHON HHCTPYKIMEN U HacToAmuM [lonoxxenuem.

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocyiecTBIATh paccTaHOBKY KajapoB llentpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISIETCS
NPUKA30M PYKOBOJUTEINS YUPESIKIACHUS;

3.4.2. Mo coriacoBaHuUIO ¢ PYKOBOAMUTENEM YUPEKICHUSI OPTraHU30BBIBATH YUeOHO-BOCITUTATENbHBIH
npotiecc B LleHTpe B cOOTBETCTBUU C LesIMU U 3aauaMu LleHTpa 1 oCyIiecTBISTh KOHTPOJIb 32 €T0
peanuzanuei;

3.4.3. ocywmecTBIATh MOATOTOBKY OOyYarOIMXCi K Y4YacTHIO B KOHKYpCax, OJIMMIIMAJax,
KOH(EpEeHIMAX U MHBIX MEPONIPHUATHUSX 110 MPOIITIO HAIIPpaBJIeHHUH AesTenbHocTh LleHTpa;

3.4.4. 1o coOrnacoBaHMIO C PYKOBOJIUTENEM YUPEXKICHUS OCYILIECTBIATh OPTraHU3ALHI0 U
IPOBEICHUE MEPOIPUATHI 1O MPOGUITIO HATIPABJICHUH AesTenbHocTH LleHTpa;

3.4.5. ocymecTBIATh MHBIE IIpaBa, OTHOCSIIMECS K JieaTeNbHOCTH LleHTpa u He mpoTuBOpeyalue
HelsiM M BHJAAM JESTEIbHOCTH 00pa3oBaTeNbHOM OpraHM3allliMi, a TakXKe 3aKOHOJATEelIbCTBY
Poccuiickoit denepanuu.

Ipunooicenue N 5

K Memoouueckum pekomeHOayusam

PEKOMEHJAIIUU 110 UCITOJBb3OBAHUIO
CTAHAJAPTHOI'O KOMIIVIEKTA OBOPYJIOBAHUSA
HEHTPA "TOYKA POCTA" I1PU PEAJIU3ALIUUN
IMPOI'PAMM ECTECTBEHHO-HAYYHOH "
TEXHOJIOI'MYECKON HATTIPABJIEHHOCTEHN

[lepeuenb cTaHAApTHOTO KOMIUIEKTa OOOpymoBaHus s ocHameHus LlentpoB "Touka pocra"
c(OpMHUPOBAH C yYETOM pPsiia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMIT TPEEeMCTBEHHOCTH CUCTEM o0opynoBaHus. OO0Opya0oBaHHE 7S TPOBEICHUS YUEHUIECKUX
MPaKTUYECKUX palOT SBISETCA OOMIMM [T YPOBHEW OCHOBHOTO OOIIEro M CPEAHEro OOIIero



oOpa3oBanus. B cucreme HarisgHbBIX CpEACTB OOy4YeHHS U JEMOHCTPAIIMOHHOTO 00OpYyIOBaHHUS
UMEIOTCSl 0a30BBIC AJIIEMEHTHI, OOIIHE JJIT OCHOBHOTO OOIIETro M cpeaHero odmero odpa3oBaHUsI.
[ludposast maboparopuss u 0OOpyAOBaHHE OOIIET0 HA3HAYCHHUS TIO3BOJISIIOT OOECIeYnBaTh
JESATCIIBHOCTh OOYYAIOIMMXCS KaK B OCHOBHOM, TaK M B CTapIIed INKOJEC, a B COBOKYITHOCTH C
UGPOBBIMU J1a0OPATOPUAMHU 1O (PHU3UKE, OMOJOTHH M XUMHUH - MPAKTHYECKYIO JEATEIbHOCTH B
paMKax M3y4eHHs €CTeCTBEHHO-HAay4HbIX mpeaMeToB B 10 - 11 kaccax Ha yriyOJIeHHOM ypOBHE.

[lpyHIMn coyeTaHWst KIACCHUECKMX W COBPEMEHHBIX CpPEACTB M3MEPEHHH U  crocoOoB
HKCIEPUMEHTAIBHOTO HCCIIEIOBaHMs SBICHUH. B coctaB 00OpyZoOBaHUS BXOIAT KJIacCHYECKHE
CpeAcTBa HM3MEpeHHs (HampuMep: AWHAMOMETPHI, CTPENOYHbIE aMIEPMETP M BOJBTMETP) |
udpoBsie MPUOOPH (HarpuMep: HU(PPOBBIE BECHI, CEKyHAOMEp) M AaTyuku. CoOIofeHne 3Toro
NpUHIKIA UMeeT 0c000e 3HaYeHHE Ul yPOBHS OCHOBHOTO 00IIEro 00pa3oBaHMs, OCKOJIBbKY 371€Ch
MPOUCXOIUT 3HAKOMCTBO CO CHOCOOaMHM U3MepeHUus: (U3MYECKUX BEIWYHH, (HopMHUpyeTcs
NOHMMAaHHE NPUHIMIOB JCHCTBUS AHAIOTOBBIX H3MEPHTENBHBIX NPUOOPOB W 00ECHEeYHBACTCS
nepexo K UCHOIb30BAHMIO HHCTPYMEHTOB U (POBOit mabopaTopuu.

[IpuHuuMn npuopuTeTa YYEHUYECKOTO SKCHEPUMEHTA JJI Pealnu3alli CUCTEMHO-AESITEIIbHOCTHOTIO
noaxoAa. Peanmuzarusi CUCTEMHO-IEATEIBHOCTHOTO TOJAX0/a B OOYYEHUH E€CTECTBEHHO-HAYUYHBIM
npeaMeraM 0OasupyeTcsi B IMEPBYIO OYepeb Ha BOBJICUYCHHU OOYYAIOIIHUXCS B IMPAKTUUYECKYIO
NCATCIIBHOCTD I10 HpOBeIICHI/IIO Ha6JIIOIl€HI/II71 U OIIBITOB. HOBTOMY 3HAYUTCJIBHAA 4aCTb Ha6JHOIIeHI/II71
W ONBITOB, KOTOPbI€ B TPAJUIIMOHHONM METOAMKE TMpEeajaraluch Kak JEeMOHCTpPAIlMOHHBIE,
MEPEHECEHBI B pa3ps/ yueHnueckux padbot. CiaemyeT OTMETUTh, YTO B HACTOSAIIEE BPEMS U3YUCHUE
bu3uky, XUMUU M OHOJOTMM B OCHOBHOHM IIKOJNe M Ha 0a30BOM YypOBHE CTapileil HIKOJIbI
OPUEHTUPYETCS HA OCBOCHHE E€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KOTOPOE HMJET 4Yepe3 pa3BUTHUE
CIIOCOOHOCTEH yyalmxcsi aHaJIU3upOBaTh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0 MHGOPMAIUIO U
HUCITIOJIB30BAThH nonyquHHe 3HAHUS OJIs1 06’I)$ICHCHI/I$I HBJIeHI/If/'I nu Hpoueccms Oprmanmero ana;
MOHUMATh OCOOCHHOCTH WCIIOIb30BAHUS METOAOB E€CTECTBO3HAHMS JUISl TMOJYYEHHs] Hay4HBIX
JaHHBIX HpOSIBJISITI) CaMOCTOSATCIBHOCTD CY)KZIGHI/If/'I 1 IIOHUMATh pOJIb HaYKI/I U TCXHOJOTHYCCKUX
WHHOBAIIM B Pa3BUTUU OOINECTBA; OCO3HABATH BAYKHOCTb HAYYHBIX HCCIEIOBAHUU U HX CBS3b C
HalllUM MaTepUaJbHBIM OKPY)KEHHEM U COCTOSHHEM OKpYyKaromel cpenbl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO T'PAMOTHOCTBH IPEANOJAraeT akKUEeHT Ha METOAOJIOTMI0 HAYKH U HANPIMYIO
CBsI3aHO KaK C O6HII/IM YUCJIOM y‘leHI/I‘-IGCKI/IX OIIBITOB B Kypcax €CTCCTBCHHBIX HayK, TaK H
HANPaBIEHHOCTBIO WX Ha (OpPMHpPOBAHUE CAMOCTOSTENHHOCTH JEHCTBHM TIpU TPOBEICHHUU
HaOJIOZICHUH, U3MEPEHUHN U UCCIIeIOBAHUM.

Hcrnonp3oBaHne CpeACTB HATJAIHOCTH W y4yeOHOTO OOOpYyJIOBaHUS B Y4yeOHOM Mpolecce
HANPaBIIEHO HAa BBHITIONHEHUS CIEAYIOMUX (QYHKIHI: obecreuynBaioT OoJjiee TMOJHYIO U TOYHYIO
uH(popMalMi0 00 M3y4aeMOM SIBIEHUU WIM OOBEKTE U TEM CaMbIM CIOCOOCTBYIOT IMOBBIIIEHHUIO
KauecTBa OOYYEeHHs; MOMOTAl0T B MaKCHMAalIbHOW Mepe pa3BUTh IO3HABATEIbHBIE WHTEPECHI
ydyalmuxcs; MOBBIIIAOT YPOBCHb HArJIAAHOCTU M OOCTYIMHOCTH O6y‘IeHI/I$I; YBCINYNBAIOT 00BeEM
CaMOCTOSITENILHOM pabOThI yJalluXcsl Ha YpOKe U BHEYPOUHOU eATeIbHOCTH; CO3AAI0T YCIOBUS IS
OpTaHM3aIH MMPAKTUKO-OPUCHTHPOBAHHON MPOSKTHOW M UCCIICIOBATEILCKOM JIEeATEIbHOCTH; JAl0T
BO3MOXXHOCTh JIOCTYITHEE U TIIyO)Ke pacKphITh COJAEp)KaHHWE yuyeOHOro maTepuana, CoCOOCTBYIOT
(GOpPMHUPOBAHUIO Y YUAIIUXCS MOJIOKUTEIBHBIX MOTHBOB 00YUYEHHUS.

Baxmwueiimeit uvacthto ocHamenus lLlentpa "Touka pocra" sBisercs uugppoBas nabopaTopus,
nepeyeHb JaTYUKOB KOTOPOM MO3BOJISET MCIOJB30BATh 3Ty Ja0OPaTOpHUIO MPHU U3y4yeHUU (U3UKH,
XUMHHU ¥ OMoJoruu. BBeseHne B MIKOMBHBIN 3KCIIEPUMEHT HU(POBBIX JaTYUKOB JJISI PETUCTPALIIH
Pa3IMYHbIX BEIUYMH M BO3MOXKHOCTU MCIIOJIb30BATh KOMIIbIOTEP (CMApT(OH WM IUIAHLIET) IS
pacyeToB U O(QOPMIICHHS PE3YJIbTATOB OIBITOB, MO3BOJSET MEPEUTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb MPOBEJACHUS HW3MEPEHHUM, YIPOCTUB IIPOLIECC H3MEPEHHH M ITOBBICUB HX TOYHOCTb.



[TosiBnenne nMQPOBBIX TEXHOJIOTHH B J1a00OpAaTOPHBIX pabOTax MOBBIMACT MX aKTyaJbHOCTh U
IIPUBJIEKATEIBLHOCTh B CO3HAHUM COBPEMEHHOIO ILKOJIbHWKA, YCUIUMBAET HAIVIAJHOCTh KaK B XOI€
OTBITOB, TaK W MpH O0OpabOTKE pPE3yIbTAaTOB C HCIIOJIB30BAaHUEM NPOTPaMMHBIX cpeacTB. s
9KCHEPUMEHTOB 110 OHMOJIOTUM U XMMHUHU 3TO SABISETCS 3HAUYUMBIM IIE€PEXOJOM OT KayeCTBEHHBIX
HAOJIIOJIEHUI U OIIBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanne 1udpoBoil a0OpaTOpHH CYIIECTBEHHO HM3MEHSET IMOAXOABl K TPOBEACHHIO H
JEMOHCTPALIMOHHBIX, U YIEHUYECKUX OMBITOB:

Hcnonns3oBanue I.IPI(i)pOBbIX JaTYUKOB B KadCCTBC MU3MCPUTCIIbHBIX HWHCTPYMCHTOB UH3MCHACT
oAXOAbl K IIPOBCACHUIO IIPAMBIX I/I3MepeHI/Iﬁ (bI/I3I/ILICCKI/IX BCJIMYHH.

TpaguIIMOHHO B KayecTBE CPEICTB HM3MEPEHHS WCIOJIB30BAIUCh MPOCTCUIIINE HWHCTPYMEHTHI
(pplUaXHBIE BECHl M PA3HOBECHI, MEH3YpKa, JTUHAMOMETpP, TEPMOMETP) M CTPEIIOYHBIC MPUOOPHI
(ammepmeTp U BOJIBTMETD).

Hcmons3oBanne III/I(i)pOBI)IX AATYUKOB IMO3BOJIACT HAa COBCPHICHHO APYTOM Ka4€CTBCHHOM YPOBHC
MMpOU3BOJUTL HU3MCPCHHUA BpPEMCHHU, PACCTOAHUA, HUMCTb BO3MOXHOCTL pPCTUCTPHUPOBATHL H
Ha6JIIOI[aTI) N3MCHCHHEC BO BPpCMCHHU TaKUX BCIMYHH KaK TCMIICPATypa, 3JICKTPHUICCKOC HAIIPSIKCHUC,
CHJila TOKa U T.A.

OTH BO3MOKHOCTH MMO3BOJIAKOT, HAIpUMEDP, Ha YPOKax (1)I/I3I/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTDH
MIHOBCHHYIO CKOpPOCTH TCJia, ABMIXYLICIOCA HCEPABHOMCPHO, Ha6JHOIlaTI) B AWHAMMUKE IIPOLECC
BHGKTpOMaFHHTHOﬁ WHAYKIIMHU, BOBHUKHOBCHUC U U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHHUEC TCMIICPATYPhI C TCUCHUECM BPEMCHU B IMTPOLECCEC YCTAHOBJICHUA TCIIJIOBOI'O PaBHOBECHUA U

T.1.

Ha YpOKax OMOJIOTUH TIOSBIISACTCS BO3MOXKHOCTh MOJIYYHUTh KOJHWYCCTBCHHLIC JaHHBIC IIpU
IMPOBCACHUHU OIIBITOB, HAIIPUMEP: IIPU OIPCACIICHUU q)aKTOpOB, BJIMAIOIONX Ha CKOPOCTH IIpoLeccCa
q)OTOCI/IHTe?;a, Ipyu  HU3YUYCHUHU ObIXaHUA KOpHGfI U JIMCTHEB, IIpHU HUCCIICAOBAHUUA yCJIOBI/Iﬁ
npopacTtaHusd CEMsH U T.O.

Ha ypokax XMMHUM Ha KOJIMYECTBEHHBIH YpOBEHBb MEPEXOJAT MpaKTHUECKUEe paboThl MO M3YUEHUIO
npoliecca IEKTPOIN3a, UCCIEA0BaHUE SK30TEPMUUYECKUX U YHAOTEPMHUUECKUX PEAKIIUN, TEIIOBOIO
spdekta ropeHuss TormBa U T.J. C HCHONB30BAaHUEM TPAAULMOHHBIX "aHAJIOTOBHIX" CpPEACTB
NOJOOHBIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, MNpH Tmepexojae Ha LUPPOBYIO
7a0opaTopyui0 B TEMaTHMYECKOM IUIAHUPOBAHMM HEOOXOAMMO MPEAYCMOTPETh JOMOJIHUTEIBHOE
BpeMs A 00ydeHHs] paboTe ¢ JaT4MKaMH, BKJIOYas COOPKY SKCIIEpUMEHTAIbHON YCTAHOBKH C
JaTYNKAMHM, CHATHUE TMIOKA3aHUM € SKpaHa KOMIIBIOTEpA, ONIPEEICHUE OTPEMIHOCTEN N3MEPEHUH.

s pa®oThl ¢ HMPPOBBIMU JaTUUKAMM HCIIOJIb3YETCS CIIEMaIbHOE MPOrpaMMHOE OOecrieueHue,
YCTAHOBJICHHOE Ha KomrbtoTep. lJis KOMMYyHUKauu [UQPOBBIX TATUYUKOB, 3alMCU U XPaHEHUS
uH(pOpMalny, MOTYYEHHON C UX MOMOIIBIO, IIU(PpOBas J1adopaTOpPUs UCIOIb3YETCSd B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonb30BaHue KOMIBIOTEPHOH (DOPMBI pPEruCTpallii TMOJYYEHHBIX 3HAYEHUH M TOCTPOCHUS
rpagukoB H3MEHSET MOAXOAbl K O(OPMIIEHHIO Ja0OpPAaTOPHBIX U MPaKTUYECKHX paboT
00yJarIuMucs.

JlanHble, MoyydeHHbIe TPU MOMOIIM UGPOBBIX TaTYMKOB, BHOCSATCS B 3JIEKTPOHHBIE TAOJMUIIbI, UTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHUCUMOCTEH HCCIIeAyeMbIX BEIMYMH Ha 3KpaHe KoMmmbioTepa. Ha
OCHOBaHUU ATUX TpaUKOB J€JIaTh BBIBOJBI O XapaKTepe 3aBUCHUMOCTH BEJIUYHMH OT BPEMEHHU WM
apyrux —mapamerpoB. Ha  yrimyOGnmeHHOM — ypoBHe — 1enecooOpa3Ho  oOyyaTb  HPOBOJHTH



aNMpPOKCHMALIUIO BBIOPAHHBIX TOUEK UTOTOBOW IpauecKoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH IIO3BOJISIIOT aBTOMATH3UPOBATh PYTHHHBIC MPOLEIYPHI 3arOJIHEHUS
TaOJIML, BBINOJIHEHHWE OJIHOTHUIIHBIX pacueToB, nocTtpoeHus rpadukon. Ludposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAIBHYIO YCTAaHOBKY M TIPUKPENHTH
dororpaduio B 3NEKTPOHHBIN OT4ET. Takum 00pazoM, OCYHIECTBISETCS MEPeXo]l K 0(hOpMIICHUIO
AJIEKTPOHHOI'O OTYETA O IPOAEIAHHOM SKCIIEPUMEHTE, IPOEKTHOM UIIM MCCIIEI0BaTENbCKON padoTe.

B03MOXXHOCTE HCITOJIE30BaHUS BI/II[€OH86J'IIO,I[CHI/IH 3a MpoucCCOM BBIITOJTHCHHSA IMMTPAKTUICCKUX pa60T
06yanOH_[I/IMI/ICSI HU3MCHIACT NMMOAXOJbI K OICHHNBAHUIO pa60T.

OJEeKTPOHHBIM OTYET O MPOAETAHHOM NPAKTUYECKOH padoTe MOXKET CONPOBOXKIATHCS
IpUKpeIvIeHHON  (oTorpadueid, KoTopass IO3BOJSIET OLEHMBATh IPABUIBHOCTH COOpaHHOU
OKCIEPUMEHTAIBHOM  YCTaHOBKM, OoJieeé TIOJHO ONPEACTsATh IOJHOTY M IMPaBHIBHOCTH
IIPOJECIIAHHOT O UCCIIEJOBAHMS, AHAJIN3UPOBATh JIOCTOBEPHOCTh IIPEICTaBICHHBIX
DKCIICPUMEHTAIBHBIX  JaHHbIX. [Ipy OJZHOBPEMEHHOM BBIIIOJIHEHMM Pa3HbIMM  T'pYINIIAMHU
0o0yJaroIuXxcsl pa3HbIX HCCIIEA0BATENbCKUX padOoT Ies1eco00pa3HO HCMONIb30BaTh BHUIE03aIHCh
BCEro xoaa pabor. B 3ToM ciyyae OLEHMBATBCA MOIYT HE TOJBKO IPEAMETHBIE PE3YJIbTATHI,
CBSI3aHHBIE C NIPOBEICHNEM KOHKPETHOI'O IKCIIEPUMEHTA, HO U KOMMYHHUKATUBHBIC U PETYJISTUBHBIC
JEHCTBUS: IUIAHUPOBAaHUE padOThl, OTCICKMBAHME XOJa pabOThl, KOPPEKLHUs IUIaHAa padoThI,
KOMMYHHKAIMsI B COBMECTHON AEATENbHOCTH, HATMYME (WIM OTCYTCTBHE) KOH(DIMKTOB U CIIOCOObBI
UX pELIEHUS.

Hcnonp3oBanue MudpoBEIX 1a00paTOPHid CYIIECTBEHHO PACHIMPSIET CIIEKTP BO3MOXKHBIX ONBITOB U
UCCIIEIOBaHM, OCOOEHHO 3TO KacaeTcs N3ydeHUs! OMOJIOTHH U XUMUH.

Pacummpenne crekrpa BO3MOXHOCTEH MOXKHO IPOWJUIIOCTPUPOBATh HAa IPUMEPE HU3YHEHUS
3JIEKTPOMArHUTHOM MHAYKIMU B Kypce (usuku. [Ipu Mcronp30BaHMM CTPEIOYHOTO aMIiepMeTpa
TPAIUIIMOHHO HAONIONAIOT JUIIb ()aKT BO3HUKHOBEHHSI WHAYKIIMOHHOTO TOKAa B TMPOBOJHHUKE U
W3MEHEHHUE €r0 HaIPaBJICHUS NP U3MEHEHUU CKOPOCTH BHECEHMSI MarHuWTa WIHM €ro MOJSPHOCTH.
Hcnonp3oBanne LUQPOBOro AaTyuka MO3BOJSET MONYyduTh ocuuwmiorpammy OJC HMHIyKIUH,
BO3HHUKAIOIIEH B KaTyIIKE, IIPU IIPOJIETE YepEe3 HEE MAarHUTa. DTO MO3BOJISAET CPaBHUBATh 3HAUYEHUS
MakcuMaibHbIx DJIC mpu mposere yepe3 KaTyIIKy MarHuTa C pa3HbIMU CKOPOCTSIMH U C pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJIy4YEHHOU 3aBHCHMOCTH, KOHCTPYMPOBaTh
9KCIIEPUMEHTAJIbHBIE 33J]a4l 110 U3YYEHHIO 3JIEKTPOMAarHUTHON MHIYKIUU.

[MudpoBast mabopaTopusi TMO3BOJSET OPraHU30BaTh IMPOCKTHYIO M Yy4eOHO-HCCIEeI0BATEIbCKYIO
ACATCIIBHOCTE HMIKOJIbHUKOB KaK B paMKaX YpPOKOB, TaK U BO BHGypO‘IHOfI ACATCIIbHOCTH. Hanmume
pa3HoOOpa3HBIX HUMPOBBIX MAaTYMKOB JAET BO3MOXKHOCTH MPOBOJUTH CaMble pa3sHOOOpa3HbIe
MCCJIEIOBAHMS, OINMUPAsSCh HAa WHTEpeCchl oOydaromuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH
WCCIICIOBAHMSI DKOJOTHYECKOW HAMpPaBICHHOCTH IO BBISIBICHUIO (DAKTOPOB  3arps3HEHUS
OKPY>KaIOIIEeH CPeibl, M3yUYEHUIO IKOJOTUUYECKOTO COCTOSIHUSI TIOMEIICHUH ITKOJIbI, TTOYBHI, BO3/1yXa
B HaceJIEHHOM MyHKTe U T.J. MccnenoBatenbckue paboThl ¢ UCIOIB30BaHUEM HU(POBBIX JATUNKOB
nenecoodpasno mpeziarate ydammmcs 10 - 11 kmaccoB B pamMkax oOs3aTeNbHOW JUIsl HUX
MPOEKTHON AEATENbHOCTU. BBINMOIHEHNE TaKUX MPOEKTOB SIBJISETCS OCHOBAHUEM JUJISl OLEHKH HE
TOJIBKO YpPOBHA C(i)OpMI/IpOBaHHOCTI/I MNPEAMETHBIX PE3YIbTATOB, HO UTOTOBOU OLCHKHU OJOCTHXXCHUS
METamnpeMETHBIX PE3yIbTaTOB OOyUYEHHUS: KOMMYHUKATHUBHBIX (KOTOpPBIE OIICHUBAIOTCS KaK B
mpouecce MpoBeleHHs padoThl, TaK M B MpoIEecCce 3allUThl MPOEKTa WM HUCCIEJOBAHMS) H
PETyIATUBHBIX (KOTOPBIE OIICHUBAIOTCS B MPOIIECCE BHIMOIHEHHSI IPOEKTA).

OcHamenue A u3ydeHus GU3MKU MPEACTaBICHO B BUJE 000pyIOBaHMS I AEMOHCTPALMOHHBIX
OTIBITOB U 000PYIOBaHMS Ui 1aOOPAaTOPHBIX pabOT U yYEHUYECKHUX OIBITOB, BKIIOYAsl OOLIYIO IS



€CTECTBEHHO-HAYYHOTO IHUKJIA IU(PPOBYIO JIAOOPATOPHUIO, a TaKkKe IM(PPOBYIO JIAOOPATOPHUIO TI0
¢busuke (KaK JOTOTHUTEIbHBINA AJIEMEHT JIs YTIyOJeHHOTO U3YUeHUS (DU3UKH).

JleMoHCcTpaniMoHHOE 00OpyI0BaHHE OOECHEeUYrMBAaeT BO3MOXHOCTh HaONIO/eHHs OOJIBIIMHCTBA
U3Y4aeMbIX SIBJICHMM, MPOLECCOB M 3aKOHOB. OTO BO3MOYKHO IPU ONTHUMAJIbHOM COYETAHUU
AQHAJIOTOBBIX M IU(POBBIX CPEICTB HAONIOIEHUS, aHalIM3a W3MEpUTENbHON uHpopmauuu. Tak,
Harpumep, Ui Kypca (PU3MKH OCHOBHOM HIKOJIBI €CTh BO3MOXKHOCTBH JIEMOHCTPALIUHU KJIACCHYECKHUX
JEMOHCTPALIMOHHBIX 3KCIIEPUMEHTOB: IMajJieHue Ten B TpyOke HbioToHa, AeMOHCTpauus AeHcTBUS
aTMocepHOro JaBieHHs, 3akoHa [lackams, wu3MeHeHUs oObeMa Tel TpU HarpeBaHHUU
(OXJIaXIeHUU), TPUTSHKEHUS Moyiekyndl u T.J. Habop mo »snekTpocTtaTHke [aeT BO3MOXKHOCTh
JEMOHCTpAallMM  3JIEKTPU3alMM TeJ, 3aKOHA COXpPaHEHMs 3apsijia, JHMHUA HalpsHKEHHOCTH
JJEKTPUYECKOTO TMOJds M T.J. U MOXET HCIHOJIb30BaThCs Kak 8§ Kiacce MpH HU3YyYCHHUH
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npy U3y4eHHUHU AIEKTPOCTATUKH.

[lpn mpoBeneHMM JEMOHCTPAIIMOHHBIX OIBITOB JIOJDKHBI COOMIONATHCA TpPeOOBaHHS K HX
HarjisigJHOCTHU (SICHaSI U IIOHATHAaA IIOCTaHOBKaA OHI)ITa), BUIUMOCTH JI BCCX ydaAIIMXCA Kilacca (HpI/I
HAJIMYUM  MEJIKUX JeTaleil MCIONb3yeTcs MX YBEIMYCHHOE H300paKEHHWE TPU OMOIIH
BeO-KaMephl), SMOIMOHAIBHOCTH ¥, MO BO3MOXXHOCTH, 3aHUMATEIBHOCTH (IEMOHCTPAIMOHHBIN
OIIBIT JIOJDKEH BBI3BIBATh MHTEPEC YYaIIUXCs, CO3/aBaTh MOTHBAIMIO K HM3YYEHHIO TPEIMETa) M
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha IEMOHCTPAIMIO KOTOPOTO OH OBLIT HAIPaBIICH).

Opnako peanm3anys AEATEIBHOCTHOIO IOAXOAAa B OO0y4eHMHM (U3UKE IEPEeHOCHT AakKIeHT ¢
JIEMOHCTPAIlMOHHOTO AKCIEpUMEHTa Ha ydeHudyeckuid. Hampumep, mo MexaHuKe HCCIEI0BaHHE
KMHEMATUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMUKH, KOJI€OATEeIbHBIX IBUKCHUN MIEPEHECEHO B
YUYEHHUYECKUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HaOopoMm oOopynoBaHus. Ilpum wusydenun
JIEKTPOAMHAMUKU J1a0OpaTOpHOE O00OpYJOBAHME IIO3BOJIIET HCCIEAOBAaTh HE TOJIBKO 3aKOHBI
IOCTOSIHHOTO TOKa, HO C HCIOJb30BAaHUEM KOMIIBIOTEPHOro ocuuiuiorpada mo3Bojser
IpOoHA0II01aTh U UCCIEN0BATh JIEKTPUYECKUE LENH MEPEMEHHOrO TOKa, OJOK JUOJ0B IMO3BOJISET
UCCIIEIOBaTh BOJbTAMIIEPHBIE XapaKTEPUCTHUKU aAuona. IlpW m3ydyeHUM ONTHKH J1abopaTopHOE
000py/si0BaHUE TO3BOJSET H3YYUTh 3aKOHbI T'€OMETPUYECKOM ONTHUKH (TPEJIOMJIEHHE CBETa B
HNOJYLWINHAPE M TOJydYeHHEe M300pakeHUs B JIMH3aX) M IMPOHAOIIOAAaTh OCHOBHBIE SIBICHUS
BOJIHOBOM onTuku (uHTepdepeHuuss | Moisdpu3alus), HCCleroBaTh AUQPPAKIMIO CBETa
(TudpakMOHHAS PEIIeTKA).

B cooTrBercTBMM ¢ NpeaIMETHBIMU pe3ynbTaTaMu OO0y4deHHs (usuke o0opynoBaHHe IS
YYEHHUYECKUX OIBITOB 00ECIeYrBaeT MPOBEJCHHUE CIEAYIOIUX THUIIOB paboT, CrpyNIUPOBaHHBIX MO
BHJIaM JI€ATEIbHOCTH, HE3aBUCHUMO OT MX TEMAaTUYECKON ITPUHAJICKHOCTH:

1. IlpoBeneHwe NPSIMBIX H3MEPEHHH (QU3NIECKUX BEIHMUUH (M3MEpEHUE MAcCChl, 00beMa KHUIKOCTH,
TEMIepaTypbl XHJIKOCTH, CHUJIbI, CHJIbl TOKA, HANpsIKEHHs) C MCIOJIb30BAaHHMEM AaHaJOrOBBIX H
U (POBBIX TPHUOOPOB.

2. IIpoBepka 3aJlaHHBIX MPEINOIOKEHUN (TpsAMbIE U3MEPEHUsT (PU3NYECKUX BEJIWYMH U CPaBHEHHE
3aJJaHHBIX COOTHOILIEHWM MeXay HuMu). Hampumep: mpoBepka yCIOBUM IJIaBaHHs Tell, YCIOBHM
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U  MapalIeNIbHOTO
COEIMHEHUS TPOBOJIHUKOB U T..

3. Pacyer mo moJy4eHHBIM pe3yjibTaTaM MPSMBIX U3MEPEHHH 3aBUCMMOro OT HMX MHapamerpa (B
OCHOBHOMH IIKOJI€) U KOcBeHHbIe u3MepeHus (B 10 - 11 knaccax). Hanpumep: yckopeHue Tena mnpu
PaBHOYCKOPEHHOM  JIBWXKEHHHM, YCKOPEHHE CBOOOJHOTO TMAJCHMs, IKECTKOCTh MPYKUHBI,
KO3 PUIIMEHT TPEHUs CKOJIBKEHUS, MEXaHn4ecKas paboTa U MOIHOCTh U T.JI.



4. HabGmoneHue sSBIGHUH M TIOCTAHOBKA OMBITOB (HA KAa4eCTBEHHOM YpPOBHE) MO OOHAPYKEHUIO
(GakTOpoB, BIUAIOIIMX HAa NPOTEKaHWE JaHHBIX sBJIeHUN. Hampumep: mnpsMonuHEiHOE
pacrpocTpaHeHHE CBETA, JUCIIEPCUS CBETA; M3yUCHHUE CBOMCTB M300PaKEHHS B TNIOCKOM 3epKaje U
T.II.

5. HccnenoBanuwe 3aBUCHMOCTH OJHON (U3WUYECKOW BEIMYHMHBI OT JPYrOM C TMpeICTaBICHUEM
pe3ynbTaTOB B BUIE rpaduka W pacueTa MCKOMOTO Mapamerpa. Hampumep: 3aBHCHUMOCTH MyTH
PaBHOMEPHO JIBIDKYIIIETOCS Tela OT BPEMEHH JIBH)KCHHSI TEJa; CHUJIbI TPEHUS CKOJIBKCHUS OT CHIIBI
HOPMAJIBHOTO JJABJICHUS, Ka4ecTBa 00paOOTKH MOBEPXHOCTEH TET U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IJIOMIAU CONPUKOCHOBEHHS TEN; CHJIBl YIPYTOCTH OT YJIMHEHHS TPYXXUHBI; BBITAIKHUBAIOIICH
CWJIBI OT 00beMa MOTPYKEHHOH YacTH Tella W OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHUCHMOCTH OT
IJIOTHOCTH TeJa, OT TIyOWHBI, HA KOTOPYIO IOTPY>KEHO TEJIO U T..

JlaboparopHoe o00OoOpymOBaHHE O00ECIIEYMBACT CAMOCTOSITEILHBIA YYEHUYECKH JKCICPHUMEHT,
KOTOPBI MOXET UMETh pa3inuHble GOpMbl: (PPOHTANBHBIN SKCIIEPUMEHT ((PPOHTANIBHBIE OMBITHI U
naboparopHbie PabOTHI), padOTHl MPAKTHKYMa, Y4eOHO-HCCIICIOBATEIILCKHE PAa0OTHI U MPOSKTHI
JKCIIEPUMEHTANLHOrO xapaktepa. [Ipm 3TOM HOPMATHBHO-00s3aTENbHBIM BHE 3aBHUCHUMOCTH OT
ypoBHS u3ydeHHs (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTEIBHONW MPOTPAMMBI
(OCHOBHasI WJIM CpelHsAs LIKOJIa) sBIseTcS (POHTANbHBINA 3KCHepuMeHT. MIMeHHO mocpeacTBoM
(GpPOHTAIBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIC PEe3YNIbTAaThl JKCICPUMEHTAIBHOTO
XapakTepa, a yJalluMHUCs OCBAaMBAIOTCS CIIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKA3aHHBIM BBIIIIE
IATH TUIaM padoT. JIabopaTOpHBINA MPAKTUKYM IIEJIECO00Pa3eH TOIBKO MPHU YIITyOJICHHOM YPOBHE
U3YYEHHUS MIpeIMeTa.

OnTuManbHBIM IS TOCTHIKEHUS 1ienieil mpoBeneHuss (POHTANIBHOIO HSKCIEPUMEHTA SIBISETCS
MpEAICTaBICHUE Ja00OPaTOPHOTO O0OPYAOBAHUS M MAaTEPUATIOB B BUJIE TEMATHUYECKUX KOMILIEKTOB
M0 MEXaHHUKe, MOJEKYISIpHOU (pu3mKe, dNMEeKTpUUecTBY U onTuke. lcnonap3oBaHue TeMaTUYECKUX
KOMIUIEKTOB CIIOCOOCTBYET (DOPMHUPOBAHUIO TAKOTO BAKHEHUINETO YMEHUS, KaK MOA00p yJalIuMHUCS
000py/lOBaHUsT B COOTBETCTBUU C II€NbI0O HCCIENOBAaHUS U3 U30BITOYHOH HOMEHKIATYPHI
MPEJI0KEHHOTO0 KOMIUIEKTA; MO3BOJISET MPOBOIUTH 3KCIEPUMEHTAIbHYIO paboTy Ha JIH0O00M 3Tare
YpOKa; YMEHbILIAEeT TPYAOBBIE 3aTpaThl YUMTENs MpPU MOATOTOBKE K YpOKaMm, IOCKOJBbKY HE
TpeOyeTcs epeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 33/1a4aMU KOHKPETHOTO ypOKa.

HpI/I IJIAaHUPOBAHUHN TPAKTHYCCKUX pa60T BA)XKHO HMMCTb B BUIAY, YTO HNPCIMCTHBIC PE3YJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKTepa MOryT OBITH OCBOCHBI TOJIBKO IIpru OITHUMAJIBbHOM COUYCTAHHUUN
KpaTKOBPEMCHHBIX (prHTaJ'IBHLIX OIIBITOB U OAHOYAaCOBBIX J'Ia60paT0pHHX pa60T.

BaxHoe 3HaueHue umeer TOT (hakT, 4TO B COCTaB (POHTAIBHOIO OOOpPYIOBAHUS HApALy C
AQHAJIOTOBBIMM BXOASAT M LU(POBBIE cperncTBa u3MepeHus. K HUM OTHOCATCS 3JIEKTPOHHBIN
CeKYHJIOMEp C JaT4MKaMM, 3JIEKTPOHHBIE BeChl M JaT4MKU IudpoBoi nadopatopuu. Takum
o0pa3oMm, Ipy NPOBEACHUN PPOHTAILHOTO SKCIIEPUMEHTA B OCHOBHOM HIKOJIE YYEHUKH 3HAKOMSATCS
C 2JIEKTPOHHBIMU CIIOCO0AMH M3MEPEHUHN U BBIUUCIICHUH.

brnokx oOopynoBaHusi A ydeHHYecKMX paboT mo ¢usuke cPopmMupoBaH Ha 0Oaze mepedHs
o0opynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO OJK3aMeHa Mo  (usuke.
Ucnonp3oBanne mpuOOpOB W OOOpYIAOBaHWUS C E€AWMHBIMH I BCEX  OOYYaIOMIUXCS
XapaKTEePUCTHUKAMM TO3BOJISIET CTaHAAPTHU3UPOBATH MPOLEAYPHI BHITOJHEHUS KCIEPUMEHTAIbHBIX
3aJJaHAl Ha SK3aMEHE W 00ECIeYNTh HAACKHYIO OIEHKY pe3ylIbTaTOB Ha OCHOBAaHUHM IKCIEPTHON
NPOBEpKH OTBETOB oOyuaronmxcs. [Ipy 3TOM oOCHOBaHHMEM ISl BBIBOJA O NPAaBUIBHOCTU
MMPOBCACHUA JAaHHOI'O OIIbITa SBJIAIOTCA PE3YyJbTaTbl, IMMOJIYUYCHHBIC Y4JYallUMHUCA IMOCPEACTBOM
OPSMBIX U3MEPEHHH 3aJaHHBIX (PU3UUYECKUX BETHUUH.



HaGop s mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOIO SK3aMeHa oO0ecleunBaeT pazpaboTKy
HECKOJIbKUX OJHOTHUIIHBIX 33JaHUI NP UCIOJIB30BAaHUM OJMHAKOBOIO OOOPYAOBaHMS C pa3HbIMU
XapaKTEPUCTHKAMH. DTOT MOJIXO0/ 1EeJIeCO00pa3HO UCIOIB30BATh U MPHU MPOBEACHUHN (HPOHTAIBHBIX
OMBITOB U JabopaTOpHbIX padoT. Hampumep, npu npoBeieHUN UCCIEI0BaHUS 3aBUCUMOCTH CHJIbI
TOKa OT HANpPsDKEHUS MOXKHO BBIJCIUTH B KJIACCE TPYIIIBI, KOTOphIe OYyAYyT MPOBOIUTH JaHHOE
UCCJICOBAHNE, UCIIONB3Ysl PE3UCTOPHI C Pa3HbIM COIPOTUBIIECHUEM, U JIaMnoukKy. Ilo pesynpTaram
MOYKHO CPaBHUTH MOJYYECHHBIE 3aBHCUMOCTH, OOCYIUTh TPAHMIIBI BBHINOJHEHHUs 3akoHa Oma i
y4acTKa LENH, OIPEIEIUTh COIIPOTUBIICHUS PE3UCTOPOB.

Crnenyer OTMETHTh, YTO TPU TMPOBEAECHUU (PPOHTAIBHBIX OIBITOB W JIAOOPAaTOPHBIX pPabOT B
OCHOBHOM IIKOJIE TpeOyeTCs 3alUCh Pe3yIbTaTOB BCEX MPSIMBIX U3MEPEHUHN C yU4eTOM aOCOIIOTHOM
MOTPEITHOCTH. 3/€Ch TPH  HCIOJB30BAHMHM  TPAAMIIMOHHOTO  000pymoBaHUs (MEH3YPOK,
JUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIEPMETPOB H BOJIBTMETPOB aAOCOITIOTHYIO
MOTPEITHOCTh IEJIECO00Pa3HO CBA3BIBATH C IIEHOM JCICHH MPUOOpa, a MpHU nepexoae K MudpPOBbIM
UHCTpyMeHTaM (uudpoBbIe Bechl M JATYMKH) YYUTh paboTaTh C OMUCAHUSAMHU 3TUX MPHUOOPOB,
BBIZICNISAST JaHHbIE 00 aOCOIOTHOW IMOTPEIIHOCTH, JUOO MpenIaratb 3HAYCHHE IOTPEIIHOCTH B
TEKCTE 3aJaHUMH.

[lpu mnpoBeneHHM UCCIENOBAaHUS 3aBUCUMOCTEH OJHOM (PU3MUECKOW BEJIMYMHBI OT JApYro
ydJamuecs: JTOJDKHBI OCBOUTH MOCTPOSHHE TPapHUKOB C yKa3aHHEM aOCOJIOTHBIX MOTPEUIHOCTEH, a
IpU IPOBEACHUH pabOT Ha MPOBEPKY MPENION0KEHHUH - yMETh CPAaBHUBATh 3HAUEHUS JABYX MPIMbIX
U3MEpPEHUIl C y4yeToM aOCOJIIOTHOM NOrpelHOCTH (HampuMmep, MYTEM CPaBHEHMsSI HHTEPBAJIOB
HOJYYEHHBIX 3HaueHW Ha uucioBoil ocu). IlpoBeneHue n3MepeHHN M HCCIIEOBaHUM B Kypce
¢uzukn 10 - 11 kjaccoB JOMOJHSIOTCS MCIOJIb30BAHUEM OTHOCHUTENIbHBIX IOTPEIIHOCTEM,
yyaliuecs: JOJDKHbI HAayYHUThCS PACCUMTBIBATh OTHOCUTENbHBIE IOIPEIIHOCTH B MPOCTEHIINX
CILy4asiX IPsIMbIX U3MEPEHUIN U CPAaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUN.

OOpamraeM BHUMAaHHUE, YTO OLCHHMBAaHHME J1A0OPATOPHBIX PAOOT AOJKHO 0a3MpoBaThCs, KaK U B
KPUTEPHSIX OLIEHMBAaHMs SKclepuMeHTalbHbIX 3amaHuii KMM OI'D, He Ha mnpaBWIBHOCTH
oopmiIeHHs OT4YeTa O paboTe, a Ha MPaBWIBHOCTH ACUCTBUI MO cOOpPY YCTAaHOBKH, ITPOBEICHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHUOOPOB.

OcHaienue uisi U3ydyeHus: OMOJIOTUN TMPEICTABICHO KOMIUIEKTaMU JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparToB, repdapueB W KOJUIGKLIMI MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke LuppoBOH
naboparopueit A MpOBeAeHUS MpakTUUecKux padot. Kpome Toro, npu n3ydeHun OMOJIOTHU MOXKET
UCNONb30BaTh LH(ppoBas maboparopuss MO OUONOTUM (KAaK JOMOJHUTENbHBIA 3JIEMEHT Ul
YTIyOJIGHHOTO U3y4YeHUs Kypca).

B yuebHOM mnporecce ydamuecss OOJKHBI MOITYYUTh BO3MOKHOCTb YYBCTBEHHOT'O BOCIPUSTHUS
U3y4aeMbIX sBJICHUH M 00beKTOB. OIHAKO M3ydaeMble SIBIEHUS M OOBEKTHI HE BCErJa MOTYT OBITh
HETOCPEACTBEHHO BOCIPOM3BEIECHbl WIM IOKa3aHbl B y4eOHOM momelieHuu. B atom ciydae
ydeOHOe 000pylOBaHUE €T BO3MOXKHOCTh MX BOCIPOU3BECTH OIOCPEIOBAHO, YEPEe3 KOJIEKIHIO,
repOapHbIil TMCT, MUKPOIIPENapar, MoJiejb, BU1€0pparMeHT U T.11.

Brnaxxnele mnpenapaTbl MpenCTaBISAIOT €000 HaTypalbHble OOBEKTHI, CMOHTHPOBAHHbBIE Ha
CTEKJISTHHOW TJIACTUHKE U OIYILEHHBbIE B CTEKJISIHHBIN HUWIMHIAP C KOHCEPBUPYIOIIEH *KHUIKOCTHIO,
a100 TMpencTaBleHHbIE B IUIACTHKE. 3/1€Ch MPEAaraloTcsl TOTaJbHbIE MpenapaTsl, MO3BOJISIONINE
M3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero yactu, (Hanpumep: "Kopenb 6000BOT0 pacTeHus ¢
kiayoenbkamu", "l'amroka"); aHaTOMHUYECKHE TNpenapaThl, NpeAHAa3HAYCHHbIE JUIS H3Y4YEeHUs
BHYTPEHHETO CTPOCHHS OpraHM3Ma WM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
asarymkn”, "BHyTpeHHee cTpoeHue NTHibl"); OMoJI0ruyeckie npenapaThsl, Jaroliye npeicTaBlieHue



0 CTagusX pa3BUTHS opranusMa (Hampumep: "Pa3zButue koctuctoi pwiObl", "PazButne Kypuis").
BrnakHble npenapaTsl UCIONB3YIOTCS KaK pa3JaTOYHbIN MaTepuas B Ipolecce AEMOHCTPALUU IpU
U3YYEHHH HOBOIO Marepuaja WIM B IIPOLECCE BBIIOJHEHUS MPAKTUYECKUX 3aJaHMil,
pa3paboTaHHbBIX Ha UX OCHOBE.

['epbapuu - coOpaHue MpecCOBaHHBIX, 3aCyIICHHBIX PACTEHUN MM UX YacTell MOMOraroT M3ydaTh
pacTeHre B KaOMHETE M y3HaBaTh €ro B MpHUpOJE, a repbapu3anus - Haubojiee MPOCTOM CIocod
COXpaHEHMsI PAaCTeHUH M UX 4YacTeil B T€UEHHE JIMTEIbHOrO BpeMeHU. B mepeune mpezaraercs
cucTeMaTHyeckuii repoapuii (Hanpumep, "OCHOBHBIE TPYIIBI pacTeHUH'") U repbapuil mo oOmien
Ouoyorun (KOTOPBI MO3BOJSET MPOWLUIIOCTPUPOBATH H3MEHUMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYECKHe KaTerOpHH U BUA000pa30BaHKE, AUBEPTEHIINS U KOHBEPT€HIIUS, TOMOJIOTHYHBIE U
AQHAJIOTMYHBIE OPTaHbl, pyAUMEHTapHbIE OpraHel, apoMopdo3, uanoagantanus GEeHOTUIl U TeHOTHII,
NOJUIUIONJNS, OTJAJICHHAas THUOpUIM3alMs, B3aUMOJICHCTBUE pacTeHUd ¢ abMOTHYECKHMU
dbakTopaMu cpejbl, B3aMMOJICHCTBHE PACTCHHN ¢ OMOTHYECKMM (akTopamu cpeiabl). ['epOapHbIii
MaTepHall UCHOJIb3YIOT KaK pa3JaTOYHbIM MaTepuai Ui IEMOHCTPALIUN U3y4aeMbIX OOBEKTOB, IS
BBITIOJTHEHUS MPAKTUYECKUX 3aJaHUi MpH 3aKperjieHUH MaTepuaia WUId JTUArHOCTHUKU Y4eOHBIX
pe3yIBTATOB.

Takxe mpeAcTaBleHbl KOJUIEKIIMM - Ha0Ophl MPEIMETOB WM BEUIECTB, MOAOOPAaHHBIX IO
omnpeneseHHbIM Mnpu3HakaM. OObEKTaMH WX MOTryT OBITh pachpaBiCHHbIE U 3aCYIICHHBIC
HACEKOMbIE, PaKoOoOpa3Hble, PaKOBHHBI MOJUTIOCKOB, OT/AEIbHBIE YacCTU CKEJIETOB >KUBOTHBIX. B
KOJUICKIIUAX COYETAIOT HATypajbHbIE OOBEKTHI C MX M300paKEHUEM B BUJIE PUCYHKOB MJIH MYJISDKEH
- umutauuid. [IpeanoxkeHHpie B nepedyHe MOp(oIoruueckre KOJICKIUU JAl0T IMPEICTaBICHHE O
BHEIIIHEM CTPOCHMHM OPraHoOB WJIM HX YacCTEH, MO3BOJSAIOT MPOBOAUTH CPaBHEHUS OOBEKTOB,
BBISICHATH UX OOIIME YepThl U uepThl pa3nuuus (Hampumep: "[IpencraBurenn oTpsaI0B HACEKOMBIX"
U JIp.); OOIIeOMOIOTHICCKUE KOJIJICKIIUHU TIO3BOJISIOT BBISICHATH B3aUMOCBSI3H B OPraHUIeCKOM MHUPE,
paccMaTpuBaTh Ppa3BUTHE OPTraHU3MOB, IMPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(mammpumep: "[IpuMepsl 3aMUTHBIX pHCIIOcOo0IeHM y HacekoMbIX'"). Korekiuu, kak u repOapuu,
UCTIONB3YIOT KaK pa3aTOYHBI MaTepuan Juis JAEMOHCTpallMd M3y4aeMblX OOBEKTOB, IS
BBITIOJIHEHHS TPAKTHYECKUX 3aJaHU MPU 3aKPEIUICHUH MaTepuana Wi JUArHOCTUKH Y4eOHBIX
pE3yNbTaTOB.

O3HaKOMJICHHE Y4YaIlUXCSl C MHUKPOCKOIMYECKMM CTPOCHHEM JKUBBIX OPIraHHM3MOB - OJIHA U3
[VIaBHEWIIUX 337a4 HayKH, IO3BOJISIOIIMX TOJBECTH IIKOJbHUKOB K IOHMMAHHUIO €IUHCTBA
OpraHu4eckoro mupa. J{is mpoBeeHus J1abOpaTOPHBIX paboOT B LUPPOBYIO TAOOPATOPUIO BKIIOUYEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/Abl U 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS] UMEIOTCS HE00X0IuMoe
OCHAIIIeHUE JUIs IPOBEACHUS JIaOOPaTOPHBIX paboT.

[Mu¢poBast naboparopuss BKJIOYAaeT HAOOp MM U3rOTOBJIEHHUS MHUKpornpenapartoB. CBexue
IpenapaTsl M3rOTAaBIUBAIOT A HEMENJIEHHOIO paccMOTpeHusa. K HUM OTHOCATCA KUAKOCTHBIE
(0OBEKTHI OOBIYHO TTOMEUIAIOTCS B BOAY, a Mpenaparhl COXPaHSIOTCS B TEUEHUE HECKOJIbKUX JHEN),
cyxue (HampuMmep, 4YacTUIly NTHYbEro IMepa, NPOCTO MOJOXHUTh HA MPEIMETHOE CTEKJIO U
MUKpPOCKOIIUPOBATh), JKMBbIE IMpemapaThl (Ma3Ku - Kaluld >KUJIKOCTH, HampuMep KpOBU) H
BUTAJIbHBIE TpenapaThl (KOTOpbIE HCIOIB3YIOTCS JUISI H3YYEHHUS MAaJOKJIETOYHBIX OOBEKTOB
(mpocTeHmmMx, KOJOHUM Bojopociei), [uisi HaOmoneHus ABMXKeHUA (Tydenbku, ameOsl).
[TpuroroBneHre MHUKpoInpenapara BIpabaThIBaeT y y4yalllerocss HaBbIKM CaMOCTOSATENBHOM paboTHI,
aKTUBM3UPYET UX MO3HABATEJIbHYIO JEATEIbHOCTh U 3HAKOMUT C TEXHUKOM U METOJAMKONW HAYyYHOIO
uccnenoBanus. B mudpoByto 1abopaTopuio BKIIOUEH TaKKe M HAOOp MUKPOIpENnapaToB, KOTOPHIH
COJIEP’)KUT TIOCTOSTHHBbIE TIperaparbl, JIOJIF0€ BpEeMsl COXPAHSIOLIMECS B IMPUTOJHOM JUIf
MUKPOCKOIIUPOBAHMSI BUJIE.



Crnemyer OTMETHTh, YTO Hapsiay C HCIOJb30BAaHMEM IEPEUYMCICHHOTO BhIIE Y4eOHOTO
000py/0OBaHUsl BaXXHYIO pOJIb B U3YYEHHUU OHOJOTHMH WIPAIOT NMPUPOAHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIY4YaeB TOJBKO OHU MOTYT 00ECHEYNTh HAMOOJIBLIYI0 KOHKPETHOCTh M TOJHOTY
3HAHUU y4alluXcs, MOMOTalT (HOPMHUPOBAHHUIO Yy HUX MPaBUWIbHBIX Ouosornyeckux 3HaHuil. K
TaKUM KUBBIM OOBEKTaM OTHOCST PacTEHHs, KHUBOTHBIC KUBOTO YrojiKa, aKkBapuyma, Teppapuyma.
O} PeKTUBHBIM CpPEACTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTaMU SBIIAIOTCS JKCKYpCHUU B
OMoNoTHYecKre M KpaeBequecKue My3er, OOTaHWYECKHE Cajibl, 300MapPKH U OKPYKAIOIIUE MIKOTY
€CTECTBEHHbIE U HCKYCCTBEHHBIE IPUPOJAHBIE COOOIIECTBA.

TpaguiuoHHble OMOJOTHYECKHE MYJSHKM M MOJIEIM B HACTOAILIEE BpeMsl YCIEHIHO 3aMEHSIOTCS
U(pPOBBIMU  00pa30BaTEIbHBIMU pECypcaMu: BUACO(PpPAarMEHTaMM, aHMMAIlUEH, BUPTYyaJbHBIMU
naboparopusmu. L{udpossie oOpa3oBaTenbHble peCypchl HE MOTYT CTaTh IMOJIHOIICHHON 3aMEHOM
peasbHBIX MPUPOJHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH IO3HAKOMHUTBCA C 0ojiee HIMPOKHM
KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKH JUIsl MHTeHCU(UKaud 00pa30oBaTebHOTO Mpolecca U
00eCreynBaOT  HE3aMeUIMTEIbHYI0  OOpaTHYI0  CBSI3b, KOMIIBIOTEPHYIO  BU3YaJIU3AIUIO
uH(pOpMaIlMK, aBTOMATU3ALIMIO YIIPABIEHUS y4eOHOM AEITETbHOCTBIO U KOHTPOJIb €€ PEe3yIbTaTOB.

OcHamienne Ui W3YYEHUS XMMHW TPEICTABICHO B BHJE JEMOHCTPAIMOHHOTO 0O0OPYIOBaHHS,
KOMIUIEKTa XMMHUYECKUX PEaKTHBOB C HEOOXOAWMBIM 00OpYyIOBaHHEM H3 OOIIEro KOMILICKTa
nocynsl M1 000pyIOBaHUS JJIsl YUEHHUYECKUX OIBITOB M KOMIUIEKTa Koyuiekiuid. Kpome Toro, mpu
U3y4CHUU XUMHHU UCTIONI3YETCs 00IIas Ui eCTeCTBEHHO-HAYYHOTO [IUKIIA [I(poBas 1adopaTopus,
a Take UdpoBas J1adOpaTOpUs MO XUMHUHU (KaK JOTOTHUTENBHBIA AJIEMEHT IS YIIIyOJIEHHOTO
U3YYCHUS XUMHUH).

JleMOHCTpallMOHHBIN SKCIEPUMEHT SIBJISETCS Ba)KHOM 4YacTbio OOyuYeHMs] XMMHH. 3]€Chb Ba)KHO
MOMHUTH, YTO TIPU €r0 MPOBEACHUU O00S3aTEeNIbHO IOJDKHBI OBITH COONIOACHBI BCe HEOOXOAUMBIC
STaIIBL:

IIOCTaBKa LIeJIN DKCIIEPUMEHTA,

ONKCaHue HeOOXOJMMOrO JUIsl €0 BBIIIOJHEHHUS! 000pYI0BaHUs U PEaKTUBOB,

IIJIAHUPOBAHUE MOPSALKA IPOBEACHUS,

OIMCaHUE UCXOIHBIX BEIIECTB,

IIPOTHO3UPOBAHUE 0’KMJIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHHUN U PE3YJIbTaTOB SKCIIEPUMEHTA,
ONMCaHNE U3MEHEHUH, POU30LIEANINX C BENIECTBAMHU,

(opMyIHpOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3JJaHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKY U COCTABIICHUE YPABHEHUS PEAKLIUMN.

B 1npouecce mnpoBeneHus AEMOHCTpanui, ydalquecs OCBAaWBAKOT JTallbl IIPOBEICHMS OIbITA,
nosToMy Haubosee >PQPEKTHUBHBIM SIBISETCS HE MPOCTOE ONMCAHUE OMNbITa YYHUTEIEeM, a
UCIIOJIb30BaHUE 3BpUCTHYECKOM Oecenpl. [Ipu peanmsanuu Takoro cCleHapus [ake HE OYCHb
CJIO’KHBINA OMBIT 3aHMMAET JIOBOJIHLHO MHOTO BPEMEHH, HO CIIEJIOBAaHHE €My IO3BOJISIET 00ECIeUnTh
NOHMMAaHHWE OO0Yy4arolIMMHCS MPUEMOB HAYYHOIO TIO3HAHMSI M HCIIOJIIb30BAHHE HX YXKE B
CaMOCTOSATENIBHON JEATEIBHOCTH B IPOLECCE YYEHUYECKOTO dKcnepumenTa. Ha HagaibHOM dTamne
u3ydyeHus xuMuu (B 8 - 9 kjaccax) MMEHHO TaKOW IMOAXOJ MO3BOJSET JTOCTMYh MaKCHMallbHOM
3P PEKTUBHOCTH OT MPOBEAEHUS JTaOOPAaTOPHBIX U MPAKTHUECKUX PadoT, a Takke CPOPMHUPOBATH Y
YYAIIHUXCS OTBETCTBEHHOE OTHOILIEHNE K SKCIIEPUMEHTY.

[Ipy oOlLIEHWBAaHWM YYEHHYECKUX NPAKTHUECKUX paboT 1enecoo0pa3sHO YUMTHIBATh IOAXOJIbI,



UCIIOJIB3YIOIIME B OK3aMEHALMOHHBIX MaTrepuasax. Tak, B HACTOsIllee BpeMs Ipeiaraercs
9KCHEPUMEHTAIbHOE 3aJ[aHNe, IIPEAYCMATPUBAIOLLEE BBIOOP ABYX BELIECTB U3 MATH NPEAIOKEHHBIX
U IPOBEACHUE C HHUMM PEAKIUM, OTPAXKAIIIUX XUMUYECKHE CBOMCTBA YKAa3aHHOTO B YCJIOBUU
3ajaHus BemlecTBa. OlleHMBaHME MJET HAa OCHOBAaHMM OTYETa YYEHHKAa O IPOJAEIaHHOM pabore
(YpaBHEHHs peakIfii, BBHIBOJABl O HAONIOJCHHUSX) M Ha OCHOBAaHMM MPSIMOTO HAONIONEHHS 3a
JeHCTBUSAMHU YUEHUKA IO MPOBEACHUIO OMbITOB. IIpu 3TOM BBIAENAIOTCS 3Talbl 0TOOpa BELIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBHH C ITYHKTAMH WHCTPYKIIMU K paboTe.

Baxueiiimm HanpaBlieHHEM Kak JIGMOHCTPALIMOHHOT'0, TaK M YYCHUYECKOTO SKCICPHUMEHTA JOJKHO
CTaTh KCIHOJIB30BaHHE HU(PPOBOW 1a0OPaTOpUH, KOTOpas IO3BOJSET OPraHW30BaTh XUMHUYECKHI
9KCIICPUMCHT Ha IIPUHIUIINAIIBHO HOBOM YPOBHC, HepeﬁTI/I OT KauyeCTBECHHOM OLICHKHU Ha6.HIO[[a€MBIX
SBJICHUH K CHCTEMHOMY aHAJIM3y KOJMYECTBEHHBIX XapakTepucTHK. [lpu padore ¢ aaTdynkamu
udpoBoii 1abopaTopun 00eCreunBaeTCs aBTOMATU3HPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
IKCIIEPUMEHTa MOXKET O0TOOpa)kaThCs B BHJE IpaMKOB I ITOKa3aHHH MPUOOPOB, a Pe3yNIbTaThl
SKCIICPUMCHTOB MOT'YT COXPAaHATHCA IJIUTCIILBHOC BPCEMI. Haubonee AKTYaJIbHBIM [IJI1 XHMHUH
SIBJISICTCSL TIEPEX0]] K KOJMYCCTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIA MOXHO HPOUJLTIOCTPHUPOBATH
CICNYIOIIMMH TpPUMEpPaMH: U3YYCHHE CTPOCHHUs TUIAMEHH, ompenesneHue PH B pasHbIX cpepax,
OIPE/ICIICHHE CKOPOCTU PEaKIMK, U3yYCHUE BIUSHUS KOHLECHTPAILMU U TEMIIEPATypbl Ha CKOPOCTh
peaKIuy.

[Tudposas nabopaTopusi MO3BOISIET PEATU3OBATH MEXKIIPEIMETHBIE CBSI3U C JIPYIMMHU MpeIMEeTaMu
€CTECTBEHHO-HAYYHOI'0 IMKJIA, IIOCKOJIBKY JAa€T BO3MOXKHOCTBH BBIIIOJIHATh WHTEIPUPOBAHHBIE
yueOHbIe MCCIIEIOBAHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHATh U OCBAUBATh JIEMEHTHI CTATUCTUKU
¥ UTHPOPMALIMOHHBIE TEXHOJIOTUH.

Ipunooicernue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPY/IOBAHUSI,
PACXOJIHBIX MATEPHUAJIOB, CPE/ICTB OBYYEHUS 1
BOCIIUTAHUSA 151 CO3JIAHUA U OBECIIEUEHUSI
®YHKIIMOHUPOBAHUS IIEHTPOB OBPA30OBAHUS
ECTECTBEHHO-HAYYHON U TEXHOJOTINYECKOM
HATIPABJIEHHOCTEM "TOUYUKA POCTA" B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTHU !
MAJIBIX TOPOJIAX

Tabruya N 1

CTAHJAPTHBIA KOMILJIEKT



HaumenoBanue
00opyIoBaHUs

Kparkue npumepHbie
TEXHUYECKHE
XapaKTEPUCTUKH

KoanuecTtBo enunmnin
IUIS
0011e00pa30BaTEIBHBIX|
OpraHu3aiui, He
SIBIISIIOIIUX CSI
MAaJIOKOMIUIEKTHBIMH,
€Jl. U3M.

KoanuectBo enunmnin
TUIs
0011e00pa30BaTEIBHBIX]
OpraHu3alni,
SIBJISTIOLLIAX CST
MaJIOKOMIUIEKTHBIMU,
ell. U3M.

ECTCCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

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

[{ndpoBoii qaTunk
A0COJIFOTHOTO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
aTunK

Becsl 21eKTpOHHBIE
yuebnsie 200 r
MUKpOCKOIL: TU(PPOBOH
MJTH ONTHYECKHH ¢
yBenmudyeHuem ot 80 X
HaGop 1715 M3roToBIeHUs
MUKpOTIpEIiapaToB
Mukpornpenapatsl
(Habop)
CoenuHUTEIbHBIE
POBOJIA, TPOrPAMMHOE
oOecneucHue,
METOIMUYECKUE YKA3aHUS
KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JJISl OTIBITOB IO
MEXaHHUKE

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




COIYTCTBYIOIINUX
JIEMEHTOB JJI ONBITOB 10
OIITHKE

1.2.

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

[[ITaTHB J1a00paTOPHBIN
XUMUYECKHM

Habop wamiex Ilerpu
Habop uHCTpyMEHTOB
[pemapoBaTbHBIX

Jloxka 11 COKUTaHus
BEIICCTB

Crynka dapdopoas ¢
[MECTUKOM

HaGop 6anok myist
XPaHEHUS TBEPIBIX
peakTuBoB (30 - 50 mu)
HaGop ckiistHOK
((h1aKOHOB) JJIs1 XpaHECHUS
[PAaCTBOPOB PEAaKTHBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Tpubop st moTy4eHust
ra3oB

CriupToBKa

['oprouee 11 CIUPTOBOK
DuibTpoBanbHas Oymara
(50 mt.)

Kon6a konndeckas
[Tamouka cTexisiHHAs (C
[PE3UHOBBIM
HaKOHEUYHHUKOM )
Yarreuka st
BEITIAPUBAHHUS
(BBITapUTENbHAS
Jareyka)

MepHbIN IWIUHAP
(TJIaCTUKOBBII)

BopoHka cTekasHHas
(mauast)

Crakan crexasHHbIN (100
MIT)

["azooTBO/MHAs TPyOKa

bI1OJIOI' 1A

KoMmieKkT BiIakHbIX
[pernapaToB
[IEMOHCTPALIMOHHBIH

Ha3HAUYCHHC:
TEMOHCTPAIIMOHHOE,
MaTepuail KOHTelHepa:
[UIACTHUK,

repMETUYHAS KPBIIIKA:

HaJIM4Ine,

1 mIT.

1 mIT.




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

He meHee 10 mpemnapaToB
113 IPUBEACHHOIO HUXKE
CIIMCKA!

Briaxxusiii npenapat
"be33yOka"

Briaxusiii npenapat
"T"amroka"

BiaxHbli penapar
"BayTpeHHee cTpoeHue
OPIOXOHOTOI'0 MOJUTFOCKA"
BitayxHb1 Ipeniapar
"BHyTpeHHee cTpoeHue
KpbICH"

BiaxHbli penapar
"BayTpeHHee cTpoeHue
nArymKu"

BirayxHb1 Ipeniapar
"BuyTpenHee cTpoeHue
I TULBL"

BitayxHb1 Ipeniapar
"BHyTpeHHEe cTpoeHMe
pHIOBI"

BiiayxHb1 Ipenapar
"Kapacp"

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

BirayxHb1 ipeniapar
"Hepenna"

BirayxHb1 Ipeniapar
"Pa3BuTHeE KOCTHCTOM
PBHIOBI"

BitayxHbII nIpenapar
"PasButne Kypuupr"
BitayxHbII nIpenapar
"Criupomenysa"
BitayxHbII nIpenapar
"Tputon"

BitayxHbII nIpenapar
"Uepemaxa 6omoTHas"




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

2.2.

Kommexkr
repOapuen
[IEMOHCTPALIMOHHBII

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

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

CIIMCOK 3KCIIOHATOB:
HaJ4yue

He MeHee § repbapueB U3
[IPUBEJICHHOTO HUXKE
CIIHCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuit

" [lukopacTyiue
pacteHus"

["epbapuii "Kopmossie
pacteHus"

["epbapuii "KynbTypHble
pacTeHus"

["epOapuii
"JlexapcTBEHHbIE
pactenus"

["epOapuii "MenoHOCHBIE
pactenus"

["epOapuii "Mopdonorus
pacTeHuit”

["epOapuii "OcHOBHBIE
rpynmbl pacTeHuit"”
["epOapuii "PactutenbHble
coooO1ecTsa"

["epOapuii
"CesbCKOX 0351 ICTBEHHBIE
pacTeHus”

['epbapuii "SAnoButhie
pacTeHus”

["epbapuii kK Kypcy OCHOB
o oOiei 6uonoruu

1 mrT.

1 mrT.

2.3.

KoMmiext

Haznauenue:

1 mrr.

1 mrr.




KOJUIEKIIUH
[IEMOHCTPALIMOHHBIH
(110 pa3HBIM TeMaM
Kypca Ouojorun)

TEMOHCTPAIIMIOHHOE,
OCHOBA JIJIs1 KPETLJICHUS:
HaJIu4ue,

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

Kommmekus
"["010CEeMCHHBIC
pacteHus"

Kosmnekmus "Oourarenn
MOpCKOro jaHa'"
Konnexmus
"[TaeonToNnorNYecKas"
Konnexmus
"[IpencraBurenu oTpsI0B
HACEKOMBIX'" KOJIUYECTBO
HACEKOMBIX: He MeHee 4
Komnekuust "Ipumepst
BalIUTHBIX
[PHUCIIOCOOTICHHIN Y
HACEKOMBIX"

Konnexmus
"[IpucrocoOuTenbHbIC
M3MEHEHHUS B
KOHEYHOCTSAX HACEKOMBIX"
Kommexmus "Pa3sutue
HACEKOMBIX C HETIOJIHBIM
[IpeBpaLEHUEM "
Komnekius "Pa3surie
HACEKOMBIX C IOJHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
MIITEHUIB"

Kommexmus "Pa3surue
0abouku"

Kommexius "PakoBHHEI
MOJITFOCKOB"

Komnekmus "CemelicTBa
0abouek"

Komnekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
10161

Komtekuus "®@opma
COXPaHHOCTH
MCKOTAeMbIX PACTEHHI U
PKUBOTHBIX"




Ha6op
[MAJICOHTOIOTUICCKUX
HaXOI0K
"[IpoucxoxaeHue
ueoBeka"

KOJIMYECTBO MOJICIICH: HE
MeHee 14

3. XHUMUAI
3.1. [emoncTpannonHoe|CocTaB KOMILICKTA: 1 mT. 1 mT.
00OpynoBaHUE CTOJIMK TTOTbEMHBII

Haznauenue: coopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHUIIBI: HE
meree 200 * 200 MM,
[UIABHBIM TIOABEM C
[TOMOIIbIO BUHTA!
HaIu4ue

[[ItaTus
TEMOHCTPAIIMOHHBII

X IMHYICCKHIA:
HazHaueHue:
IEMOHCTpaLust IpUOOPOB
1 YCTaHOBOK,

0T0pa, CTeP>KHU, JaKH,
My(TBI, KOJIbLIa: HATHYUE,
BO3MOKHOCTD
BaKpEIUICHUS SJIEMEHTOB
Ha pa3JIu4YHON BBICOTE:
HaIu4ue

Anmnapat JJisl IpOBEACHUS
XUMUYECKUX PEaKIIUM:
Haznauenwue:
IEMOHCTPALIMS
XAMHYECKUX PEaKIUH,
[IOTJIOTUTEND apOB U
ra30B: HAJTUYHWE,
MaTepuai KOJIObI: CTEKIIO
Ha6op s snexTponusa
TEMOHCTPALIMOHHBII:
Hasnauenue: nzydenue
3aKOHOB JJIEKTPOJIN3A,
cOOpKa MOJIENH
AKKyMYJISITOpA,

E€MKOCTh: HAJIMYHE,
PIEKTPO/IbI: HATUYKE
KoMI1eKT MepHBIX K010
Majioro oobema:
Haznauenwue:




NIEeMOHCTPALIMOHHBIE
OTTBITHI,

00BeM k0110: oT 100 Mu1 1O
2000 m,

KOJIMYECTBO KOJIO: HE
menee 10 .,

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

MaTepuan GIaKoHOB:
CTEKIIO

poOKa: HaTM4He
[TpuGop It OTIBITOB TIO
XUMHH C JJIEKTPUIECKIM
TOKOM (J1a0OpaTOPHBIN)
[TpuGop s
MJLTIOCTPAIH 3aKOHA
COXPAHEHUS MaCCHI
BEIIECTB: COCY/]
JlanonpTa: HANMUYKE,
poOKa: HaIM4Ke,

TUT puoopa:
[IEMOHCTPALIMOHHBII
/lenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
NIBYX KUIKOCTEH 1O
[JIOTHOCTH,

MaTepuasl BOPOHKH:
CTEKJIO

'Y craHOBKaA 1A
[EepPErOHKHU BEIIECTB:
Hasnauenue:
TEeMOHCTpAIIHS OUUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOMOAUIBHUK IS
OXJTaXICHUS, aJUIOHK,
poOKka: Halu4Ke,

[UTHHA YCTaHOBKH: HE
MeHee 550 MM

[Ipubop 1u1st moTy4eHust
ra30B: HA3HAYCHUE!
[TOJTy9IEeHUE Ta30B B MaJIBIX
KOJTMYECTBaX,

COCTaB KOMIUIEKTA: HE




MeHee 6 MpeIMETOB
baHst KOMOMHHPOBaHHAS
maboparopHas: bans
BOJISIHAS: HAJIMYUE,
KOJIbI]a CMEHHBIE C
OTBEPCTUSMHU PA3HOTO
MameTpa: HaJm4due,
[UTUTKA SJIEKTPUYECKAs:
HaTIue

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

(0 - 100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMHUYECKUX
[PEAaKTHBOB

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

cosstHasz, opTodochopHas)

Ha6op "I'uapokcuasr"
(runpoxcun Oapus,
CUAPOKCHUJL Kalus,
CHIPOKCHT KAJTbITHS,
TUAPOKCHUI HATPHUS)
Ha6op "Oxcuabl
MeTaioB" (ATFOMUHUS
OKCH]I, Oapus OKCH]I,
pkenesa (1) okenn,
KaJIBITHST OKCHJT, MATHHS
oxcua, meau (1) oxcun,
[IMHKA OKCHU]T)

Ha6op "lllenounsie u
[EI0YHO3EMETbHBIE
MeTabl" (JTUTHH,
HaTpUH, KaJbIUi)
Ha6op "Metamnmsr"
(UTFOMUHUH, KENe30,
MarHuii, Mefib, IUHK,
0JIOBO)

Ha6op "lllenounsie u
[ET0YHO3EMETbHBIE
MeTauibl" (JIMTUH,
HaTpUH, KaJbITU)
Habop "OrueonacHele

BemecTBa" (cepa, hochop

(KpacHBIi1), OKCUJ

1 mT.

1 mT.




thocpopa (V)

Ha6op "T"amorenst" (o,
Opom)

Hat6op "T"amorenunr"
(aIFOMUHMSL XJIOpUJI,
AMMOHMUSI XJIOpUJI, Oapust
xopu, sxesesa (111)
XJIOpUI, KUl HOAuL,
KaJIHsl XJIOpUA, KalnbLus
XJIOPUJL, JINTHS XJIOPU,
Maruus xaopu, meau (11)
XJIOpUJ, HATpHUsI OpOMHUL,
HaTpus PTOPUL, HATPUS
XJIOpU, LIMHKA XJIOPH]T)
Ha6op "Cynbdatsl,
cynb(ubl, CynbpuThH"
(amoMuHUA cynb(ar,
AMMOHWUS CyIb(arT,
pxenesa (1) cynsdun,
kenesa (1) cynsdar, 7-mu
BO/IHBIN, Kanus cyiabdar,
KkoOanbTa (I) cynmbdar,
MarHus cynbdar, Meau
(1) cynbdat Ge3BOHBIH,
menu (1) cynedar 5-tu
BOJIHBIN, HATPHS CYIbOUI,
HATpUs Cynb(UT, HATPUS
cynbdar, HaTpUs
ruapocysibdar, HUKEs
cynbdar

Ha6op "Kap6onatsr"
(aMMOHHUA KapOOHar,
Kanus kapooHar, meau (11)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
rUIpoKapOOHaT)

Hab6op "®ocdarsl.
Cunukatsl" (kanus
MoHOTHUIpoOpTOdOCcharT,
HATpUS CUJIMKAT 9-TH
BOJIHBIN, HATPUS
opTodocdar
TpeX3aMeIlEeHHbIN, HATPUs
muruapodocdar)

HaGop "AneraTsl.
Ponanuabl. CoenrHeHHs
brene3a’ (Kaius areTar,
kanust peppo (1)
reKcaluaHul, KaIus




beppo (1) rexcarmonu,
KaJust pOJaHu]I, HATPHUs
aleTar, CBUHIIA alleTar)
Hat6op "Coennnenus
Mapranma" (Kamus
[epMaHTaHaT, Maprania
(1V) okcunu, maprania (I1)
cynbdar, Mapranna
XJIOPHU)

Hat6op "CoennneHus
xpoma" (aMMOHHMS
TUXpomar, Kaaus
TUXpomar, Kajaus Xpomar,
xpoma (1) xsmopun 6-tu
BOJTHBIH )

Ha6op "Hutpatsr"
(aIFOMUHUS HUTPAT,
AMMOHHUS HUTPAT, KaJIHus
HUTpPAT, KaJbIUs HUTPAT,
menu (1) auTpar, Hatpus
HUTpaT, cepedpa HUTpAT)
Ha6op "Wnaukatopsr”
(JlakMOU ], METUJIOBBIH
OpPAH>KEBBIH,
(heHondTaneuH)

HaGop
"Kucnoponaconepxkarue
OpraHuYecKue BelecTna"
(alleToH, MIMIIEPHH,

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




[YKCyCHasl, KUCIIOTa
[1aBeJIeBast)

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

3.3.

KoMmmiekt
KOJUIEKIIUU U3
CITICKA

HazHnaueHue:
TEMOHCTPAIIMOHHOE,
BUJ] YITAKOBKH: KOPOOKa,
OITMCAHKE: HATMYHE
CocTaB KOMILJICKTA:
Komexknus "Bosgokaa"
Kosmekius "KaMmeHHBIH
YTOJIb U IPOAYKTHI €T0
repepaboTku"
Komekuus "MeTtamisl 1
cruiaBbl”

Kosneknus "Munepaiibl 1
ropHbIie opoabt" (49
BHJIOB)

Kommexmus
"MunepaibHbie
lynobpenus"

Komnekuus "Hed1h u
[IPOIYKTHI €€
repepaboTku”
Kommexmust
"IImacTmaccher"
Komutexmus "Tommmso"
Komtekuus "YyryH n
cTab"

Komrekuus "Kayuayx"
Konnexus "lkama
TBEpIOCTH"

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

1 mrT.

1 mrT.

DOU3NKA

CocTaB KOMIIIEKTA:
[lITaTuB
TEMOHCTPAIIMOHHBII:
Hasnauenue: npoBeneHue
TEMOHCTPAIIMOHHBIX
OITLITOB, OCHOBAHME,

CTEpKEHb, JIANKHU, KOJIbIIA,

1 mrr.

1 mrr.




My ThI: HATHYWE

CTOIUK IO bEMHEI:
Tun croauka:
yaeOHBII1/1ab0paTOpHBIH,
0TI0pa, CTEPIKEHb
BHHTOBOI, BUHT
[PEryIUPOBOYHBIN:
HaJI4ue,

(hyHKIHS TOTbEMa U
OMyCKaHUs CTOJIUKA!
HAJIMYHC

11CTOYHHUK IMOCTOSHHOTO U
[epeEMEHHOTO
HaIPSKEHUS
Ha3znauenwe: 11l TUTaHUS
[PEryJIupyeMbIM
[epeMEHHBIM 1
[TOCTOSTHHBIM TOKOM
PICKTPUICCKUX CXEM,
uacTota, I'11: 50,
rmoTpebisieMast MOITHOCTb,
BA: 10

MaHOMeTp JKHJIKOCTHOM
IEMOHCTPALIMOHHBIN:
Haznauenwe: mist
M3MEpEeHUS JaBICHUS 10
300 MM BOASHOTO CTOJI0a
BBIIIIC M HIDKE
aTMOC(EPHOTO J1aBJICHUS,
crexsisiHHas U-o0pa3Has
TpyOKa Ha MOJICTaBKe:
HaTUINe

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

TBa KaMepTOHA Ha
[PE30OHUPYIONINX AMIUKAX:
HaTu4ue,

[PE3UHOBBI MOJIOTOYEK:
HaTUINE

Hacoc BakyyMHBII €
PIEKTPONPUBOJIOM:
Hasnauenue: co3maHme
pa3psHKSHUST UITH
M30BITOYHOTO TABJICHUS B
3aMKHYTBHIX 00BEMaX,
OTIBITBI: KHTICHUE




PKUIKOCTH TIPH
[MOHMKEHHOM JIaBJICHUH,
BHEILIHEE U BHYTPEHHEE
TaBJICHUE U JP.

Tapenka BakyymHasi:
Hasnauenue:
IEMOHCTPALIMS OIIBITOB B
3AMKHYTOM 00beMeE ¢
[pa3pEKEHHBIM BO3yXOM,
OCHOBAHHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAs
[IPOKJIAAKA,
PIIEKTPUYECKUI 3BOHOK:
HaTu4yne

Benepko Apxumena:
Haznauenue:
IEMOHCTpALMS JEHCTBUS
PKUJKOCTH Ha
[TOrpY>KEHHOE B HEE TEJIO
1 N3MEPEHUE BEIMYHUHbI
BBITAJIKUBAIOLLICH CHIIBL,
BEJIEPKO, TEJIO
[IMTHHAPUIECKOH (HOPMBI,
[IPY>KUHHBIA JTUHAMOMETP:
HaTu4Ine

OrHUBO BO3/YIIIHOE:
Ha3unauenue:
IEMOHCTpALIUS
BOCIIJITAMEHEHHUS TOproven
CMECH IIpH €€ OBICTPOM
CKaTHH,

TOJICTOCTEHHBIN LIMJIUHAD,
[OpILIEHb HA
METALUTAYECKOM IITOKE C
[PYKOSITKOM, ITO/ICTaBKa
11 MAJIMHIPA: HATHYHE

4.1.

OO6opynoBaHue st
IEMOHCTPAIIMOHHBIX
OITBITOB

[Ipubop st
IEMOHCTPALIMH J1aBJICHUS
B )KHUIKocTH: Ha3zHauenmue:
IEMOHCTPALINS U3MEHEHUS
aBJIEHUS C TIIyOHMHOM
[Orpy>KeHUs,

TaTYMK TaBJICHUA,
KPOHILTENH It
KpETUICHUSI Ha CTEHKE
cocyJia: HaIM4ue

[Ipubop st

JICMOHCTpAallun




aTMOC(EPHOTO TaBJICHHS
(Marnebyprekue
[TOTYIIapHs ):
Hazunauenue:
[IEMOHCTpPALIUS CUJIBI
aTMOC(EepHOTO aBJICHMSI,
1TBa pa3beMHBIX
METaJLITUIECKIX
[OJTyIIapysi C MPOYHBIMU
PyYKaMH U XOPOIIIO
PUILTH(OBAHHBIMU
KpasMuy, HUIIIETb C
KpaHOM: HaJTM4He,
CO3/1aBaeMO€ BHYTpHU
[1apoB
BaKyyMMETPHUICCKOE
masienue: He MmeHee 0,05
MIIa,

MaKkcUMaJIbHOE
[pa3phIBAIOIIEE YCUIIHE: HE
menee 90 H

Ha6op ten paBHOTO
o0bema: Hasnauenue: ans
onpeiesIeHus 1
CpPaBHEHHUS TEIUIOEMKOCTH
M TUTOTHOCTH PA3IMYHBIX
TBEPABIX MATEPHAJIOB,
[MIHHIPBI U3 Pa3IMUHBIX
MaTepuasoB: HE MeHee 3
[IT.,

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

KPIOUKH IS

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




COOOIIAONITUXCS MEXKTY
co0oli cocynax pa3HOi
(hopMmBI,

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

[10JICTaBKa: HATMYKE
TpyOka HeroTona:
HaznaueHue:
IEMOHCTpAIIHS
0JIHOBPEMEHHOCTHU
[aIeHUs Pa3InYHBIX TEII B
[pa3peKEHHOM BO3IyXeE,

(b yHKIUS TTOJKITIOYSHHST K
BaKyYMHOMY Hacocy:
HaTu4ue,

UTMHA TPYOKH: HE MEHEe
80 cM.,

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

[[Tap [Tackass:
HazHaueHue:
IEMOHCTpALIMS TIepeadn
[IPOU3BOIUMOTO Ha
PKUIKOCTD JIaBJICHUS B
3aMKHYTOM COCY/JIE,
TeMOHCTpalMs MoabeMa
PKUIKOCTH 10T ICHCTBHEM
aTMOC(epHOTo aBJICHHUS,
METAUTAYECKUN IWJIHHAP
C oIlpaBamH, MOPIIEHb CO
IITOKOM, ITOJIBII
MeTaTUYeCcKHil map ¢
OTBEPCTHUSMU: HATUYHE,
JUTHHA [WIHHIPA: HEe
MeHee 22 cMm,

TuaMeTp Iapa: He MeHee
8 cM

[[Tap ¢ KonbIOM:
Haznauenwue:
IEMOHCTpPALIUS
[pACIITUPEHUS TBEPAOTO
TeJia Mpu HarpeBaHUH,
[ITaTHB, METAJTNICCKOE
KOJIBIIO ¢ MYy(DTOH, map ¢
[IETIOYKOM: HAJIUYHE,




JUTMHA [IETIOYKH: HE MEHEe
80 MM,

uaMeTp 1apa: He MeHee
25 Mmm

[ {MnmuHIpBI CBUHIIOBBIE CO
ctpyroMm: HazHauenue:
NIEMOHCTPALIMS B3AUMHOTO
MIPUTSHKEHUS MEKITY
ATOMaMH TBEPAbIX Tell,
KOJIMYECTBO OJJMHAKOBBIX
LIUJTMHIPOB: HE MEHEE 2
IIT.,

MaTepual LWIAHIPOB:
CTaJib U CBUHEII,

KPIOUKH 115
[MOBEITMBAHUS: HAIUYHE,
CTPYT, HalpaBJIArOIIas
TpyOKa: Halnuuue
[TpuGop Jlenna:
Hasznauenue: niist
rcciea0BaHus
3aBUCUMOCTH
HaIrpaBJICHUs
MHTYKIIHOHHOTO TOKA OT
XxapakTepa U3MEHEHUS
MarHMTHOTO MTOTOKa,
CTOMKa C KOPOMBICIIOM:
Hamu4ue,

KOJTUYECTBO
QITFOMUHHEBBIX KOJIEIl: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJISI[: HaJTU4He

MarHuT 1yrooOpasHblit
TEMOHCTPALIMOHHBII:
Ha3unauenue:
[TIEMOHCTPAIIUS CBOMCTB
[TOCTOSIHHBIX MarHUTOB,
TUIT MAarHUTA:
HaMarHMYEHHBIH OPYCOK,
KOJIMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYEeHHE TOJIFOCOB
MarHuTa: HaJau4ue
MarauT noJIoCOBOM
[TIEMOHCTPALIMOHHBIN
(mapa): Ha3znauenue:
IEMOHCTpALIMS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,




TUTI MarHUTA!
HaMarHA4YeHHBIH OpyCOK
[PSIMOJIMHEIHON (POPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE TTOJIFOCOB
MarHuTa: HaJu4ue
CTpesiki MarHUTHbBIE Ha
mratuBax: Haznauenue:
NIEMOHCTpPALIUS
B3aMMOJICHCTBHS TIOJIFOCOB
MarHuToB, OPUEHTALIUU
MarHuTa B MarHUTHOM
roue,

HaMarHMYeHHAs CTPEJIKa:
Hannuue,

KOJTMYECTBO IIBETOB
MarHurTa: He MeHee 2,
[MO/ICTaBKa: HATNIHE
Ha6op
TIEMOHCTPALIMOHHBII
"JnekTpocraTuka"
(371€KTpOCKOIBI (2 1T.),
cynTaH (2 mT.), HaJoyKka
CTCKJISTHHASI, ITaJI0YKa
POOHUTOBAS, IITATUBBI
3oupyromue (2 1iT.)
Marmna snekTpodopHas
VM BBICOKOBOJIBTHBIN
cTouHuk: Haznauenue:
TUTST TTOJTY9CHUS
PIEKTPUYECKOTO 3apsaa
BBEICOKOT'O TTOTCHITHATIA U
[OJTy4eHUsI UCKPOBOTO
paspsna,

ITICKY Ha CTOMKax:
HaTH4ne,

KOJTMYECTBO JIEHIEHCKIX
0aHOK: HE MEHee 2,
[O/ICTaBKa: HATMYHE
KomIiekT mpoBOIOB:
J[muna: He menee 500 Mmm
- 4 mT., 250 MM - 4 T,
100 MM - 8 mir.,
Ha3HAYCHUE: JIJIS
[TOIKITFOUCHUS
IEMOHCTPAIIMOHHBIX
puOOpPOB U
000pyI0BaHUS K




MCTOYHUKY TOKA, IS
COOPKH JIEKTPUUECKHUX
[erneu, BKiIrovas
PIIEMEHTHI U3 pabOThI
"[locTossHHBII
PICKTPUYECKUM TOK"

4.2.

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

0)3e))

[[ITaTuB J1aOOPaTOPHBII C
epKaTeNnsIMu

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

AJTUHIP aTFOMUHUEBBIN
25 cm3

IAJTUHIP aTFOMUHUEBBIN
34 cm3

LIUITUHP TIACTUKOBBINA 56
cM3 (A1 U3MEPEHUS CUITBI
Apxumena)

npyxuHa 40 H/m
npyxuna 10 H/m

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

MEpHas JICHTA, JIMHEHKa,
TPAHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaIpaBJISIOIAsl ITIMHON
He MeHee 500 MM.
J10KHBI OBITH
oOecreyeHbl pa3Hble

KO3 (HULIUEHTHI TPEHUS
Opycka 1o
HAMPaBJISAOIICH
CEKYHJOMEpP
PIEKTPOHHBINA C TATYUKOM
HaIpaBJIsOIIAst CO
KON

OpYCOK JIepPEBSHHBIN C
[TyCKOBBIM MarHuTOM
HUTSHOW MasTHUK C
TPY30M C ITYCKOBBIM
MarHuTOM H C
BO3MOKHOCTBIO

8 mIT.

4 11T,




M3MEHEHHUS [UIMHBI HUTU
[ppryar

0JIOK ITOIBUKHBIA

0JIOK HETIOIBUKHBIN
KaJIOpUMETP

TepMOMETP

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

BOJIBTMET
nByxmpenenbHbiid (3 B, 6
B)

aMIIEpMETP
nByXxmpenenbHeiit (0,6 A,
3 A)

pesuctop 4,7 Om
pesucrop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IepEeMEHHBII pe3ucTop
(peoctart) 1o 10 Om
COCTUHUTEIIEHBIC
rposoaa, 20 mr.

KITFOY

HAaO0Op MPOBOJIOYHBIX
pesuctopos plIS
coOuparoIas J1H3a,
(hoKyCHOE paccTosiHUE
100 Mmm

coOuparoias JTuH3a,
(hoxycHoe paccrosiaue 50
MM

[paccenBaroias TMH3a,
(hoKyCHOE pacCcTOsSTHUE -
75 MM

bKpaH

ONITUYECKAsI CKAMbS
cianx "Moaenb
rpenmMera”

OCBETHTEITh
MOJTYLIIITUHIP C
[JTAHIIIETOM C KPYyTOBBIM
TPAHCTIOPTHPOM

[Tpubop 11t u3yueHus




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

JlazepHas ykaska
[lonspoun B pamke

[[lesn FOnHTa

KaTyiika MOTOK

b0k 11og0B

biiok KoHAEHCaTOPOB
Kommnac

Maraut

DIIEKTPOMAarHuT

OnuiKy >Kee3HbIe B
OaHke

TexHomorudyeckas HaIIPpaBJICHHOCTDb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP JUIS
[PAKTUKH OJIOYHOTO
[IPOTrpaMMHPOBAHHS
C KOMIUIEKTOM
aTYNKOB

PoGoTtoTexHn4ecKkuit
HaOOp NpeHa3HAYCH IS
M3Yy4CHUS OCHOB
[POOOTOTEXHUKH, JICTaJICH,
Y37I0B 1 MEXaHHU3MOB,
HEOOXOIUMBIX JUIS
CO3ITaHMSI
[POOOTOTEXHUYECKIX
[YCTPOWCTB.

HaGop npezncrasisier
co00M KOMILJIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COCOANHUTCIBbHBIX
DIIEMEHTOB H
DJIICKTPOTCXHUYCCKHUX
KOMITOHEHTOB.

HaGop mo3Bossier
cobupath (1
[IpOrpaMMUpPOBATH
coOupaeMble MOJIENN), U3
DJIEMEHTOB, BXOIAIIINX B
€ro COCTaB, MOJIEIH
MCXAaTPOHHBIX U
[POOOTOTEXHUUECKUX
[YCTPOWCTB C
ABTOMATH3HPOBAHHBIM
[YIIpaBIICHUEM, B TOM
YKCIIC HA KOJIECHOM X0y,

A TAK)K€ KOHCTPYKIIUH,

1 mrr.

1 mrr.




OCHOBaHHBIX Ha
MCTIOJIb30BAHUH TIEpeaay
(B TOM 4HcCIIe YePBSIYHBIX
1 3yOuaThIX ), a TAKXKE
[PBIYATOB.

CBETOJIMO/IHBIN
MATPUYHBIA TUCIUICH C
OeIIoi MOACBETKOM Ha
KOHTpOJLIEpe
KonnyecTBo nopros
BBO/1a/BBIBOJIA HA
KOHTpOJLJIEPE HE MEHEE O
KoruecTBO KHOMOK HE
MeHee 4

O0111e€ KOJIMYECTBO
HIIeMEHTOB: He MeHee 520
[T, B TOM YHUCIIE:

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

2) cepBOMOTOPHI

3) JaTYUK CHUJIIBI

4) maT4nK paccTOSHUS

S) naT4uK 1BeTa

6) aKKyMYJIATOpHas
Oarapes

7) [InacTukoBbie
CTPYKTYpPHBIE 2JIEMEHTHI,
BKITIOYAsT
nepdoprpoBaHHbIE
DJIEMEHTBI: OaJIKH,
KYOWKH, OCH U BaJIbI,
COCMHUTEIbHBIC
HIIEMEHTBHI K OCSIM,
[IIeCTEPHH,
[peHa3HAuYCHHbIE JIs
CO3JIaHMSI YEPBAYHBIX U
3yOuaThIX nepeaad,
COCMHUTEIbHBIC U
KpETeKHbIE 3JIEMEHTHI;
7) IIporpammHoOe
oOecrneucHue,
MCTIOB3yeMOe ISt
MPOrPaMMHUPOBAHUS
coOnpaeMbIxX
[POOOTOTEXHUUECKUX
MOJIENIEN U YCTPOMCTB,




NTOCTYIHO JJIS1 CKaYMBaHUS
3 cetu MHTEepHET

O06pa3oBaTEIBHBIN
Ha0Op 10 MEXaHUKE,
MeXaTpOHUKE U
[POOOTOTEXHUKE

KoMIuiekT amst u3yueHust
OCHOB 3JICKTPOHUKU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
[peHa3HayYeH [
[IpOBEICHUS YIEOHBIX
BaHSATUI MO JIEKTPOHUKE
1 CXEMOTEXHUKE C LIENbIO
M3y4deHus Haubosee
[pacrpoCTpaHEHHOMN
JIEMEHTHOH 0as3kl,
[IPUMEHAEMOU JUIs
MHKXEHEPHO-TEXHUYECKOTO|
TBOPYECTBA yUaIIUXCS U
pa3paboTKu y4eOHbIX
Mozpeneir podoTos. Habop
TOJKEeH MTO3BOJISITh
YJaIIuMCsl Ha TPAKTHUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUHT
[IPOEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMIUJIEKCOB Ha IIpUMeEpe
[yaeOHBIX MoJeneit
POOOTOB, a TAK)KE U3YUHUTh
OCHOBHBIE TEXHUYECKHE
pereHust B 001acTu
KHOCPHETUUECKHUX U
BCTPAaNBAEMbIX CHCTEM.

B cocTaB KOMIIIIEKTa
TOJKeH BXOAUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB /17151 COOPKU
MaKeTa
MaHUITYJISIIIHOHHOTO
[po00Ta, KOMIIJIEKT
MEeTaTHYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIs1 COOPKH
MaKeTa MOOMJILHOTO
poboTa u T.M.

B cocTaB koMIIIeKTa
BXOJIUT HAOOp
PIIEKTPOHHBIX
KOMITOHECHTOB JIJISI

M3Y4CHUS OCHOB

1 mT.

1 mT.




PIICKTPOHUKHU U
CXEMOTEXHHUKH, a TAKKE
KOMILICKT IPUBOJIOB U
TaTYNKOB PA3TMIHOTO
TUTIA 7151 pa3paboTKU
[POOOTOTEXHUUECKUX
KOMILJICKCOB.

B cocraB koMILIeKTa
ITOJDKHO BXOJIUTH: MOTOPBI
C PHKOJEPOM - HE MeHee 2
[T, CEPBOIIPUBO/T
0OJIBIIION - HE MEeHee 4 1T,
CEPBOMPUBOT MAJIBIN - HE
McHee 2 IIT,
MH(ppaKpacHBIN JaTYHK -
HE MCHEe 3 1T,
yJIIbTPa3BYKOBOM JTaTUHK -
He MeHee 3 1T, TaTYUK
TeMIIepaTyphl - HE MEHEe
1 mrt, JaTYUK
OCBCILICHHOCTH - HEC MCHEE
1 mt, Habop PIEKTPOHHBIX
KOMIIOHCHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOJIO]IbI PA3TTUIHOTO
HOMHHAJIA), KOMIUIEKT
[TPOBOIOB TSI
OecIracyHoro
[IPOTOTUITHPOBAHUS,
riaTta 0ecIracaHoro
[IPOTOTUITHPOBAHUS,
AKKYMYJITOP U 3apsTHOE
[YCTPOMCTBO.

B cocraB KoMILIEKTa
TOJKEH BXOJIUTh
[IpOrpaMMHUpPYEMbIi
KOHTpOJLIIED,
[IporpaMMHUpYyEMBbIi B
cpene Arduino IDE wim
QHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHsIeMbIX
cpenax pa3paboTKHu.
[IporpamMmmupyemslii
KOHTPOJIEP TOJIKEH
00JaaTh TOPTAMHU TSI
MOJIKITIOYEHUS IIM(PPOBBIX
1 aHAJIOTOBBIX YCTPOWCTB,
mHTepdeiicamu TTL,




USART, I2C, SPI,
Ethernet, Bluetooth wmu
WiFi.

B cocraB koMILUIeKTa
TOJDKEH BXOJUTHh MOJTYJIb
TEeXHUYECKOT0 3pEeHUS,
MpEeACTABISAIOMNNA COO0H
BBIUHCIIUTEIILHOE
YCTpPOMCTBO CO
BCTPOCHHBIM
MHUKPOIIPOIIECCOPOM
(x0J1-BO s1iep - HE MeHee 4
11T, 4acTOTa sApa HE
menee 1.2 I'T, o0beM
O3V - ve menee 512 Mo,
00BEM BCTPOEHHOM
rmaMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHON
Kamepol (MaKCUMaJIbHOE
[pasperieHue
BUICOIOTOKA,
repeaaBaeMoro Imo
muTepdeiicy USB - He
Menee 2592 X 1944 en.) u
OIITHYCCKON CHUCTEMOM.
Mo1ysib TEXHUYECKOTO
BpeHus J0DKEeH 001a/1aTh
COBMECTUMOCTBIO C
[Pa3TUYHBIMHU
[IPOrpPaMMUPYEMBIMHU
KOHTpOJIEpaMu C
[MOMOIIBI0 HHTEP(]ECcoB -
TTL, UART, 12C, SPI,
Ethernet. Moayns
TEXHUYECKOTO 3PEHHUS
TOJKEH UMETh
BCTPOEHHOE IMPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTNIEPAlMOHHON CHCTEMBI
Linux, mo3Bossomiee
OCYIIECTBJIATh HACTPOUKY
CHCTEMbI MAIlTMHHOT'O
00yueHus: mapaMeTpoB
HEPOHHBIX CETEU IS
0OHapyKeHHs O0BEKTOB,
onpeIeTIeHUs UX
rapaMeTpoB H
TanpHeHmen
MIeHTU(DUKAITNH.




KOMIUIEKT JOJIKEH
oOecrieunBaTh
BO3MOYKHOCTh M3Y4YCHUS
OCHOB pa3padOTKu
[POrpaMMHBIX U
arapaTHBIX KOMILUICKCOB
MH)XCHEPHBIX CHCTEM,
pereHwuii B cepe
"NnaTepHer Beei", a
TAK)KE PELICHUI B
00J1aCTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEIUICKTa U MAIlIHHHOTO
00yUYeHUSI.

KommbrotepHoe o0opynoBanue

1

HoyTOyk

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIrogaemast
KJIaBUATypa: HAINYUE;
Pycckas packiaaka
KJIABUATYPBI: HAJTHYNC;
JlnaroHaib PKpaHa: He
MeHee 15,6 1IOMMOB;
Pa3perieHne SkpaHa: He
menee 1920 x 1080
IMUKCEIIEH;

KosmmuecTBo siaep
rporieccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee &;

bazoBas TakTOBas YacToTa
Mpolieccopa: He MeHee |
[T

MaxkcHuManbHas TAKTOBAst
gacToTa Mmporeccopa: He
menee 2,5 I'T;
Ksmi-namarts npoieccopa:
He MeHee 6 MOaiiT;
O0BeM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMsATH: HE
MeHee 8 ['0aliT;

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

O0neM Hakorurens SSD:
He meHee 240 ['0aiiT;

Bpemst aBTOHOMHOM




paboTHI OT OaTapeu: He
McHee 6 4acoB;

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

Buemanii naTepdeiic
USB crannapra He HUXe
3.0: He MeHee Tpex
CBOOOHBIX;

Buemanii naTepdeiic
LAN (ucrnonb3oBanue
[epEeXOIHUKOB HE
[IPEAYyCMOTPEHO):
HaTH4ue;

Hanuuue monyineit u
nHTEepdelicoB
(1cronb30BaHUE
[epEeXOTHUKOB HE
penxycmotpeno): VGA,
HDMI,

becnipoBoHas CBA3b
Wi-Fi: nanuuwue ¢
[MOJEPKKOW CTaHaapTa
IEEE 802.11n wun
COBpPEMEHHEE;
\Web-kamepa: Hanuuue,
ManunynasaTop "MpIb":
HAINIHE;
[IpenycTaHoBieHHas
OTIepallMOHHAs CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
HTEepdeiicom,
oOecnieunBaroias padboTy
[pacTipoCTpaHeHHbIX
00pazoBaTeNbHBIX U
00I11€CUCTEMHBIX
[IPUIIOKEHUN: HAJIMYHE.

MOV (mipunTep,
CKaHep, KOIHUp)

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

@dopmat Oymaru: He
MeHee A4,

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

MakcuManbHOE

1 mrr.

1 mrr.




[pa3pelleHre neyaTu: He
meree 1200 X 1200 Touek;
Mutepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MPO®UIbHBIN KOMILJIEKT OBOPYJOBAHUS

HaumenoBanue
obopynoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapPaKTEPUCTUKU

KonngectBo equHMIL
JUT IPO(HIIEHOTO
KOMILICKTa
(061Ieo0pazoBaTeIIbHBIE
OpraHu3aIu, He

KonuyecTBo enuHumII
111 TPOQHUIBHOTO
KOMILJIEKTa
(MaJIOKOMITJIEKTHBIE
00111600pa30BaTEIIbHBIC

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

HEA30BAS (OBA3ATEJIBHA S UACTD)
EcTecTBeHHO-HayYHas! HAITPABICHHOCTD
1. [Hudposas OOecrieunBaeT BBIIIOJIHEHUE |3 IT. 2 wT.

lTaGopaTopus 1Mo ITabopaTOPHBIX pabOT HA

Oouroorun YpOKax 1o OMOJIOTHHU B

(yueHnueckas) OCHOBHOM IIIKOJIE U

[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YyUaIInXCs.
Kommnekranus:
becnipoBOAHON MYIBTUAATUUK
o OuoJsioruu ¢ 6-1o
BCTPOEHHBIMH JIATYUKAMM:
/laTuuK BIaXKHOCTH C
T1ana3oHOM U3MEPEHHUS
0...100%

JlaTuK OCBEIIEHHOCTH C
T1ana3oHOM U3MEPEHHUsI He
y>ke yem ot 0 7o 180000 nx
Jlatuuk pH ¢ tuanazoHoM
M3MEPEHUS He yxke 4eM oT ()
o 14 pH

JlaTunK TeMIIepaTyphl C
T1ana3oHOM U3MEPEHHUsI He
y’ke gyem oT -20 mo +140 C
JlaTunkK
PIIEKTPOIPOBOIUMOCTH C
uana3oHaMu U3MEPEHUs He

yoke geM oT 0 10 200 MxCw;




oT 0 mo 2000 mxCwm; ot 0 10
20000 MxCm

JlaTuuk TemnepaTypsl
OKpY>Karollen Cpe/ibl C
ana3zoHoOM U3MEpEeHHUsI He
y>ke ueM oT -20 1o +40
AKceccyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
PKCILTyaTaluu MUPPOBOit
mabopaTtopun

[{udpoBas Bumeokamepa ¢
METaUTMYEeCKUM IITATUBOM,
pazpemieHue He menee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
MeTtoanueckue
[pekomeH1anuu He Menee 30
padot

YIakoBka

Hanuuue pycckos3p4HOTO
caiTa NOAJEPKKHU, HATMYHE
BHJIEOPOJIUKOB.

[{udposas
iraboparopus 1o

X MUK
(yueHuueckas)

O0ecrieynBaeT BBITOJIHEHUE
ImabopaTOPHBIX padOT MO
XUMHUU Ha YPOKax B OCHOBHOM
[ITKOJIE U
[TPOEKTHO-UCCIIEI0OBATEIBCKON
e TeTbHOCTH YYaIIuXCs.
KoMmiekramus:
becnipoBOHOM MYIBTHAATIUK
[0 XUMUHU C 4-Ms
BCTPOCHHBIMH JIATYUKAMH:
Jlatuuk pH ¢ tuanazoHoM
M3MEPEHUS He yxe 4eM oT ()
o 14 pH

JlaTdark BHICOKOM
TeMIIepaTyphl (TepMOIIapHBIiA)
C IMana3oHOM M3MEpPEHUs He
yke uem oT -100 o +900 C
JlaTunk
PIEKTPONPOBOANMOCTH C
Tuana3oHaMHu U3MEPEHUS HE

3 mT.

ke ueM oT 0 10 200 MxCwm;

2 1IT.




oT 0 mo 2000 mxCwm; ot 0 10
20000 MxCm

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

OTnenbHbIE JATYUKU:
JlaTunk onTHYecKon
[JIOTHOCTH 525 HM
IAKceccyapbl:

Kabens USB
COCIUHUTEIILHBIN

3apsiiHOE YCTPOUCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 1O
PKCITTyaTauu UPPOBOMA
imabopaTopuu

Ha6op maGoparopHoi
OCHACTKH

[Iporpammuoe obecnieueHmne
MeTtonnueckue
pexomeHanuu He menee 40
padot

Hanuuue pycckos3p4HOTO
caiTa OAIEPKKHU

Hannuue BUAeopOoInKoB.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

ObecnieunBaeT BHIMOJIHEHUE
PKCIIEPUMEHTOB IO TEMaM
Kypca pU3UKH.
Kommnekranus:
becripoBOHON MyJIBTUAATUUK
o gusuke ¢ 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{udpoBoit naTunk
TEMIIEpPATyPhI C TUANa30HOM
n3MepeHus He yxke yeM oT -20
o 120 C

[{udpoBoit naTumk
a0COJTIOTHOTO AABJICHHUS C
arna3oHoOM U3MEpEeHHsI He
ke ueM oT 0 1o 500 klla
/[aTYMK MarHUTHOTO MOJIA C
arnazoHOM U3MEpEHMsI He
yxe yeM oT -80 10 80 MmTn
JlaTunK HaMpsHKEHUs ©
arna3zoHaMy U3MEPEHUs He

y’ke uem oT -2 110 +2 B; ot -5

3 mT.

2 IIIT.




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

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

JlaTunk akcenepoMeTp ¢
[10KA3aTEIsIMU HE MEHEE YeM:
+/-2Q;+/-49;+/-8¢
OTnenpHBIE YCTPOUCTBA:
USB ocriimsutorpad He MeHee
2 kanaia, +/- 100 B
AKceccyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiIHOE YCTPOMCTBO C
KaGeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[TPOBEICHUS YKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 110
PKCILTyaTaluu MUPPOBOi
maGopaTtopun

[IporpamMMHOe obecrieueHue
MeTtoanueckue
pexkoMennanuu (40 padbor)
Hanuuue pycckos3p4HOTO
caiTa OAIEPKKHU

Hanuune Buaeoposvkos.

KomnproTepHoe o0opyioBaHuE

4.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKecTkas, HeoTKIrogaeMast
KJIaBHaTypa: HAIHYNE;
Pycckas packianka
KJIaBHATYpPhl: HAIMYUE,
/lnaroHanb 5KpaHa: HE MEHee
15,6 nroMMOB;

Paspelienne skpana: He
Menee 1920 x 1080 nmukcernei;
KonuuecTBo siaep
rporieccopa: He MeHee 4;
KoanuecTBO IIOTOKOB: HE
MeHee 8;

bazoBas TakTOBas 4acToTa
rpoueccopa: He meHee 1 ['T';
MakcuManbHas TaKTOBas
gacToTa Mporeccopa: He
menee 2,5 I'Tm;

Khmi-namsats npoieccopa: He

2 1.




MeHee 6 MOaliT;

O0BbeM yCTaHOBJICHHOMN
OIIepaTUBHOM MaMsTH: HE
MeHee 8 ['0aiT;

O0BeM noIeP)KUBAEMOI
OTIepaTHUBHOM MaMSTH (st
BO3MOKHOCTH PaCIIUpPEHUs):
He meHee 24 ['0aliT;

O6bem Hakonutens SSD: He
Mmenee 240 I'0aiiT;

Bpemst aBTOHOMHO pabOThI
oT O6arapeun: He MeHee 6
4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMyJisiTopoM: He Ooiee 1,8
KT

Bremnuii uarepdeiic USB
cTaHjapta He Hxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemanii natepdeiic LAN
(McTosIb30BaHUE
[epPEeXOTHUKOB HE
[PEAYyCMOTPEHO): HAJTUYHE;
Hanuuue monyneit u
mHTEpEiicoB
(McTosIb30BaHUE
[epPEeXOTHUKOB HE
pexycmotpeno): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaTMYUeE C MOAIEPIKKON
crarmapta |IEEE 802.11n wnm
COBpPEMEHHEE;

\Web-kamepa: Hanuuue,
Manunynsatop "Mpimb":
HaTH4INe;
[IpenycTanoBneHHAas
OTIepallMOHHAs CHCTEMA C
rpaduvecKuM
[10JIb30BATEITHCKUM
mHTEepdEeiicom,
oOecnieunBaroas padboTy
pPacIpOCTpaHEHHBIX
00pa3oBaTeIbHBIX U
00IIECUCTEMHBIX
[TPUIIOKEHUI:

HaTM4ue.

MOV (mpunrep,

Tun ycrpoiictea: MOY 1 .

1 mT.




CKaHep, KOIHUP)

(byHKIIMM TIeUaTH,
KOITMPOBAHUS,
CKaHHPOBaHMS ),

Dopmat Oymaru: He MEHee
A4;

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

MaxkcuManbHOE pa3penieHue
reyatu: He MeHee 1200 X
1200 Touek;

utepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECTCCTBGHHO'HayLIHaH HaIIpaBJICHHOCTb

1.

[{udposas
lTaGopaTopus 1o

OHOIOTHH
(yueHuueckas)

O0ecnieurBaeT BHITIOJHEHUE
ITabopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTUH B
OCHOBHOI IITKOJIE U
[IPOEKTHO-UCCIIEA0BATEIBCKOM]
NesITeIbHOCTH YUaIHXCS.
Kommnekranus:
becripoBogHON MYTBTUAATYUK
o O1oJI0THH € 6-10
BCTPOCHHBIMH JaTYUKAMHU:
/laTynK BIaXKHOCTH C
Tana3zoHoM U3MEPEeHUS
0...100%

JlaTuMK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUsI He
yke ueM ot 0 go 180000 1k
JlaTunk pH ¢ nuamnazoHoM
3MEpeHHs He yxe yeM oT ()
o 14 pH

JlaTurk TemmepaTypsl C
Tuana3oHOM U3MEPEHUsI He
yke yem oT -20 1o +140 C
laTunk
PIEKTPOIPOBOANMOCTH C
Tuana3oHaMHu U3MEPEHUS HE
yke ueM oT 0 10 200 MkCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

JlaTunK TEMIIEpaTypHI
OKpY>Karollen cpeibl C
Tuana3oHOM U3MEPEHUsI HE
yke ueM oT -20 no +40
AKceccyaphl:

1 mrr.




Kabens USB
COCTUHUTEIILHBIN

3apsiiHOE YCTPOUCTBO C
KaOeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO IO
PKCILTyaTauu uQpoBOi
imabopaTopun

[{udposas Bugeokamepa ¢
METAISTNYECKUM IITATHBOM,
paspemienue He menee 0,3
Mrinkc

[Tporpammuoe obecnieueHune
MeTtonnueckue
pexomeHanuu He menee 30
padot

YakoBka

Hannuue pyccKos3pI9HOTO
caiTa NOAJEPKKHU, HATMYHE
BUICOPOIIUKOB.

[{udposas
lmabopaTopus 1Mo

X MUY
(yueHnueckas)

O0ecnieurBaeT BHITIOJHEHUE
mabopaTOPHBIX pabOT MO
XMMHUHU Ha YPOKax B OCHOBHOU
[ITKOJIC U
[IPOEKTHO-UCCIIEA0BATEIBCKOM]
NesITebHOCTH YUaIHXCA.
Komrmiekranusi:
becripoBOAHOM MYIBTUAATUUK
10 XUMHUH C 4-Mst
BCTPOEHHBIMH JIATYUKAMMU:
JlaTunk pH ¢ nuamnaszoHoM
3MEpeHus He yxe 4eM oT ()
o 14 pH

/aTurk BBICOKOI
TeMIIepaTypsl (TepMOIIapHbIi)
C IMana3oHOM MU3MEpPEHUs He
y>ke geM ot -100 mo +900 C
JlaTunK
PIEKTPOIPOBOANMOCTH C
uana3oHaMH U3MEPEHUS He
y>ke geM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 mxCm

JlaTunk TeMIepaTypsl
MIATHHOBEINA C IHAa30HOM
M3MepeHus He yxe yem ot -30
o +120 C

OT,Z[CJIBHBIG JaTUHKH

1 mrr.




JlaTark onTHYeCcKOM
[JIOTHOCTH 525 HM
AKceccyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiiHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOACTBO 110
PKCITTyaTaluu HUPPOBOit
maGopaTtopuu

Ha6op naGopaTopHoit
OCHACTKHU

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
[pekomMeH1anuu He Menee 40
padot

Hannuue pyccKos3pI9HOTO
caiTa NOAJIEPKKHU

Hannuue BueopoInKoB.

[{udposas
lmaGopaTopus 1Mo

(buznke
(yueHnueckas)

O0ecnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB MO0 TeMaM
Kypca (pU3UKH.
KoMIuiekTanus:
becripoBOHON MYyJTBTUAATYUK
o ¢pusmKe ¢ 6-10
BCTPOCHHBIMH JTATYHKAMH:
[{udpoBoit gaTunk
TeMITEPaTyPHI C THATIa30HOM
3MepeHus He yxe yem ot -20
o 120 C

[{udpoBoii gaTuuk
A0COJIFOTHOTO JIaBJICHHUS C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke yem ot 0 1o 500 xI1a
JlaTyuK MarHUTHOTO TIOJIS C
Tara3o0HOM U3MEPECHHSI He
ke ueM oT -80 1o 80 MmTn
JlaTunK HanpsKEHUs C
Tana3oHaMu U3MEPEHUS He
y’ke gyem oT -2 0 +2 B; ot -5
mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

JlaTunk TOKa HE YK€ 4eM OT
-1 o +1 A

JlaTuuK akcenepoMeTp ¢
[MOKa3aTeIIMU HE MEHEe YeM:

+/-29;+/-49;+/-8¢

1 mrr.
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OTaenbHbIE YCTPOMCTBA:
USB ocuusmtorpad He menee
2 kaHaia, +/- 100 B
IAKceccyapbl:

Kabens USB
COEAUHUTEIIbHBIN

3apsiHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Konctpykrop s
[IPOBEICHUS YKCTICPUMEHTOB
KpaTkoe pykoBOJCTBO IO
PKCILTyaTaIuu UPPOBOA
imabopaTopun
[Iporpammuoe obecnieueHme
MeTtonnueckue
pexomenanuu (40 pabor)
Hannuue pyccKos3pI9HOTO
caiTa NOAJIEPKKHU

Hannuue BUIeopoIuKoB.

. [Hudposas
lmabopaTopus 1Mo
(buznonornu
(mpoduIbHBIN
YPOBEHD)

ObecrieunBaeT NpoBeICHNE
McCIeTOBaHUS 110
(byHKIIMOHHPOBAHUIO
YEeIOBEYECKOI0 OpraHu3Ma.
Kommnekranus:
becripoBogHON MyTBTUAATYUK
o Gpu3noIoruu ¢ 5-10
BCTPOEHHBIMH JIATYUKAMMU:
JlaTunK apTeprUaIbHOTO
nasinenus (0...250 MM prT. CT.)
/laTuuk myJsibca ¢ AMana3oHoM
3MepeHus He yxe yem ot 30
o 200 ya/mun

JlaTunk TeMIiepaTyphl Tea ¢
Tuana3oHOM U3MEPEHUsI He
y>ke uem oT +25 o +40 C
JlaT4MK 4acTOTHI IBIXaHUS C
T1ana3oHOM U3MEPEHUsI He
y>ke ueM ot 0 10 100
[IUKJIOB/MHUH

JlaTuMK yCKOPEHHUS C
mokaszarensmu +/- 2 g; +/- 4 g;
+/-8 g

OTaenbHBIE YCTPONCTBA:
latunk OKI" ¢ nnanazonom
M3MEPEHUS HE YXKE YEM OT
-300 10 +300 MB)

Jlatuuk pH ¢ ntnanazonom

1 mrr.




3MepeHus He yxke yem ot 0
o 14 pH

JlaTuuk cuomep ¢
TMana3oHOM U3MEPEHUS HE
yxke yeM oT -40 no 40 H
/[aTYnMK OCBELIEHHOCTH C
T1ana30HOM U3MEPEHHUS HE
y>ke yem ot 0 go 180000 1k
AKceccyaphl:

Ka6ens USB
COEIMHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
KaGeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[IPOBEACHUS IKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 110
PKCITyaTaluu MUPPOBOit
mabopaTtopun
[IporpamMMHOe obecrieueHue
MeTtoanueckue
[pekomMeH1anuu He Menee 20
padot

Hanuuue pycckos3p4HOTO
caiTa OAJIEPKKHU

Hayimune BuaeopoInKoB.

[{udposas
itabopatopus 1o

PDKOJIOTHH

ObecrieunBaeT NpoBEICHNE
y4eOHOTO SKOJIOTUYECKOTO
MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU
Metomamu. HaGop
[IPUMEHSIETCS TPU U3yUYEHUHN
DKOJIOTUH, OMOJIOTHN, XUMUH,
reorpaguu u
[IPUPOTOBEICHMS, a TAKKE
11 MHIMBUAYaJIbHBIX
VICCIIEA0BaHUA U IPOEKTHOU
NIEATEIBHOCTH IKOJIBHUKOB.
KoMInuiekTanus:
becripoBOHON MyJIBTUAATUUK
[10 5KOJIOTHYECKOMY
MOHUTOPHHTIY C 8-10
BCTPOEHHBIMH JTaTYUKAMHU:
JlaTunK HUTPAT-UOHOB
JlaTuMK XJIOpUA-HOHOB
Jlatunk pH ¢ quamnazoHom
M3MEPEHMS He yxe yeM oT ()

o 14 pH

1 mrr.




JlaTdrk BIa)KHOCTH C
TMana3oHOM U3MEPEHHUS
0...100%

/[aTYnMK OCBELIEHHOCTH C
Tuana3oHOM U3MEPEHHUsI HE
y>ke yem ot 0 go 180000 1k
JlaTurk TeMIiepaTyphl C
TMana3oHOM U3MEPEHUsI He
y>ke gem oT -20 10 +140 C
/laTunk
PIICKTPOIPOBOAMMOCTH C
Tuana3oHaMu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCm

JlaTunK TEMIIEpaTypHI
OKpY>KaroIen cpeibl ¢
Tuana3oHOM U3MEPEHUsI HE
yke uem oT -20 1o +50 C
OTIenbHBIC TaTYUKU:
/laTuuk 3ByKa ¢ QyHKIIUEH
MHTETPUPOBAHUS C
TMara3oHOM U3MEPECHHS
4acTOT HE MeHee ueM oT 50
' no 8 xI'm;

JlaT4rK BIAXKHOCTH TTOYBHI C
TMana3oHOM U3MEPEHUsI HE
yxe gem ot 0 1o 50%
/laTuuk kuciopona ¢
uana3oHoM u3mepenus ot 0
o 100%

JlaTYrK ONTHYECKOM
[JIOTHOCTH 525 HM

JlaTurK ONTHYECKOM
rroTHOCTH 470 HM

JlaTuuk TypOUIUMETp C
Tuana3oHOM U3MEPEHUsI He
yke yem oT 0 10 200 NTU
/laTuuk oKkucH yriepoja ¢
T1ana3oHOM U3MEPEHUsI He
yxe gyeM oT 0 1o 1000 ppm
IAKceccyapbl:

Kabens USB
COEIMHUTEIIbHBIN (2 1T.)
3apsIHOE YCTPOUCTBO C
KkaOexem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CtepeHb TSI 3aKpeTICHUs




TaTYNKOB B IITATHBE
KpaTkoe pykoBOJCTBO 1O
PKCIUTYaTaIuu IU(POBOA
maGopaTtopun
[IporpammHOe obecrieueHne
MeToauueckue
[pekomMeH1auuu He Menee 20
padot

'YnakoBka

Hanuuue pycckos3pI4HOTO
caiTa OIJICP)KKH, HATTMIHE
BHJICOPOJTUKOB.

MuKpockoI
1 poBoi

Tun Mukpockorna:
OHOJIOrNYeCKHUI

Hacanka Mukpockomna:
MOHOKYJISIpHAs

HaznaueHue: 1ab0paToOpHBIiA
MeTo ucClIeJOBaHM:
CBETJIOE I10JIE

Marepuan ONTHKH:
OIITHYECKOE CTEKIIO

Y BenmueHne MUKpPOCKOIIa,
kpat: 64 - 1280

Oxynsiper: WF16X
O0bexTuBsl: 4X, 10X, 40xs
(mOAIpY>KUHEHHBIH)
PeBosibBepHas roJIOBKa: Ha 3
00bEKTHBA

Tun noACBeTKU: 3epKajno Uiu
CBETOUO/T

PacronoxxeHue moacBEeTKHU:
BEPXHSIS U HUKHSS
Martepuan Kopiryca: MeTajul
[IpeameTHBI cTOMMK, MM: 90
McTounuk murtanus: 220 B/50
1

Uwncao Mmeramukceneit: 1

1 mr.

1 mT.

Ha6op OI'D o
XHMHU

B HaOop BXOAAT BEChl
iabopaTOpHbIE AIEKTPOHHBIE
200 r, ciupToBKa
mabopaTopHasi, BOpOHKa
KOHUYecKas, MajJoyka
CTeKJIsiHHas, mpooupka [1X-14
(10 mTyK), cTaKaH BBICOKHIA C
HocukoM BH-50 ¢ meTkoit (2
[ITYKH), TUITAHID
3MepUuTenbHbIi 2-50-2

(CTEKJIIHHBIH, C IPUTEPTON

1 .
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KPBIILIKOMN ), IITATUB JIJIs
poOupok Ha 10 rHe3 M, 3aKUM
MPOOUPOYHBIH,
[rnaresab-okeuka (3 mrykn),
Ha0op (hy1aKOHOB IS
XpaHEHUsI PACTBOPOB U
peakTHBOB (00BEM (h1aKkoHa
100 M1 - 5 KOMILIEKTOB 110 6
mTyK, 00beM (akona 30 mi -
10 xOMIUIEKTOB 110 6 MITYK),
LMTHH]IP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrykn),
ctakaH BeIcOkui 500 mut (3
[ITYKH), HAOOp epiei ass
MBIThsSI IOCY/IBI (€pII 715
MBITBSI IPOOUPOK - 3 MITYKH,
epIIl SISl MBIThS KOJIO - 3
[ITYKH), Xanat oemnbiit x/0 (2
[ITYKH), IEPYATKH PE3UHOBBIC
XUMUYECKHUE CTOMKHE (2
[ITYKH), OYKU 3alTUTHBIE,
¢bunbTpe! Oymaxasie (100
[ITYK), TOproyee aJs
criupToBOK (0,33 ).

B coctaB Habop BXOIAT
[PEaKTUBBI: AITFOMUHUM,
PKeJIe30, COJISTHASL KUCIIOTa,
MeTHIIopaHK, GpeHondraienH,
AMMHaK, IEPOKCH]T BOJIOPO/Ia,
HUTpaT cepedpa u Ipyrue; B
o011ei ciaoxHocTu - 44
[Pa3TMYHBIX BEIIECTB,
MICTIOJTB3YEMBIX TSI
COCTaBJICHHS] KOMILJIEKTOB
[PEAKTUBOB TIPU MTPOBEICHHUH
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB 110 KypCy
[IKOJIbBHOW XUMUHU.

YueOHas
iraboparopus 1o
HEHPOTEXHOIOTUN

B coctaB BXOIAT:

Cencop Tun 1 e menee 1
[IT., 00EeCIIEYNBAET
BO3MOXKHOCTh PETUCTPAIUU
CUTHAJIa SJIEKTPUUYECKOM
AQKTUBHOCTH MBIIIIIT
(amexTpoMuorpammsl, IMI).
Peructpamnus nomkHa
OCYIIECTBIISETCS
HEWHBA3UBHO, CYyXUMH
PIEKTPOJIAMH.

1 mr.

1 mT.




B03MOKHOCTBIO KPETUICHUS K
[pyKe 4enoBeKa, 4TO JOKHO
TaBaTh BO3MOYKHOCTh
[PETUCTPUPOBATH
PIIEKTPUYECKYIO AaKTUBHOCTHU
MBIIIIBI B 00JIACTH, HAJI
KOTOPOI1 pacrojaraercs
kperuieHue. [Ipu HanpsxeHun
MBIILIIBI TOJIKHA OBbITH
oOecrieueHa BO3MOKHOCTh
HA0JII0/IeHUS TyYHOCTH
cur”aia (T.e. IPUCYTCTBUE
OMI'), npu pacciiabieHun
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00ecreYnBaeT
BO3MOKHOCTh PETUCTPALIUU
CUTHaJIa
(dhoTomternzmorpammsl (PIII)
ONTUYECKUM ITyTEM, 3a CUET
M3MEHEHHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYIOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
[10/] BO3JCHCTBUEM IT1YJIbCOBOM
BoJTHBI. CEHCOP OJKEH ObITh
00ecrieYeH BO3MOKHOCTBIO
KpETUICHHS K TTOYIICUKE
Mabila YeI0BeKa.

Cencop Tun 3 He menee 1
T., 00ecreYrBaeT
BO3MOYXHOCTB: PETUCTPAIIAN
CUTHaja
PIIEKTPOKAPIHOTPAMMBI
(OKTI') He nHBa3UBHBIM
CIT0CO00M;

peructpauuu I, 11 u 1l
OTBEJICHUH; TIOIKITIOYCHHS
PIIEKTPOIOB K CEHCOpPY C
[TOMOIIBIO COCTUHUTEILHBIX
[TPOBOIOB, 000PYIOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He menee 1 mT.
00ecreuynBaeT BO3MOXKHOCTb:
[pETUCTpAIMK CUTHATIA
KO>KHO-TaJIbBAHUYECKOMN
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYIIECTBIISICTCS Ha
[TOCTOSIHHOM TOKE;
[TOTKJTFOUCHUS K TEITY




YesoBeKa C TOMOIIBIO CYXHX
PIEKTPOJIOB, OAKIIOYCHUE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C IOMOILBIO
TouchProof passemos.
Cencop Tun 5 e menee 1
IIT., 00eCIIeYNBaET
BO3MOKHOCTB: PETHCTPALIUU
CUTHaJja 3JIeKTPUUECKON
akTUBHOCTH Mo3ra (23I) ¢
[TOMOIIBIO CYXUX
HEWHBA3HBHBIX JICKTPOIOB;
[PETUCTPALIMH IEKTPUUYECKOM
AKTUBHOCTH PA3HBIX JOJIEN
MO3ra; MOAKIIOYCHUS
PIIEKTPO/IOB K CEHCOpPY C
[TOMOIIBIO COETUHUTENBbHBIX
[IPOBOI0B, 000PYI0BAaHHBIX
TouchProof passemamu;
3aKpEeIICHUS 3JIEKTPOJOB Ha
[TOBEPXHOCTHU T'OJIOBBHI.
Cencop Tun 6 He menee 1
[1T., 00ecreurnBaeT
BO3MOKHOCTB: PETHCTPALIUU
CUTHaJja KoJieOaHus rpyaHON
KiieTku (CeHcop IbIXaHus);
OTIpe/IeTICHUST YaCTOThI
ITBIXaHUSI.

Y cTpoiicTBo 1uist cOopa
ITAaHHBIX OT CEHCOPOB U
[epeaady Ha epCOHAIBHBIN
KOMITbIOTEp OOecTeunBaeT
BO3MOKHOCTBH COOpa JaHHBIX
0T MOJKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MmoyTydeHHBIX AaHHbIX Ha [1K.
[TonknroueHrne HeHTPaIbHOTO
Monyins k [TIK ¢ momorsio
USB-ka6erns. LleHTpanbHbIit
MOIyJIb UMEET HE MeHee |
[11T.: TATbBAHUYECKYIO
3ossiuio ot [TK.
[{eHTpanbHBIN MOIYJIb
oOecreurBaeT BO3MOKHOCTD
0THOBPEMEHHOT'O
[MOIKJIFOUEHUS BIUIOTH /10 4
ceHCOpoB. Kaxx/plii U3 BXOJI0B
[{eHTpamTbHOTO MOIYJISI UMEET
raJIbBAaHUYECKYIO U30JISAIIUIO




(oOecrmeueHne MeXKaHATbHON
raTbBaHUYECKOU M3OJISIINN ).
[lonxiroueHne CeHCOPOB K
L{eHTpaIbHOMY MOYJIIO
OCYILIECTBIISIETCS C TIOMOIIBIO
CTHCTIHATN3UPOBAHHBIX
pazbemoB tura LEMO,
00eCTIeUnBAOIIINX
[IPaBHJIBHOCTD MOAKITIOUYEHUS
pazbeMa M CHUKAIOIINX PUCK
CIIy4aliHOTO KacaHHs
[Pa3bEMOB TOKOTIPOBOISIITUX
gacTeH, a TakKe
00ECTICeYNBAIOIINX 3ALIUTY OT
HECaHKLMOHUPOBAHHOTO
[TOIKJTFOUCHUS K
[IPOU3BOJIBLHBIM YCTPOMCTBAM.
Monyns "Kunonka" He menee 1
[1T., 00ecreurnBaeT
BO3MOYXHOCTB: Pa3METKHU
[PETUCTPUPYEMBIX CUTHAJIOB U
0TMEUYaTh HE MEHee 3-X
[Pa3TMYHBIX KATETOPUU
COCTOSTHHIA.

Y cTpoiicTBo, BXosIee B
cocTaB 1ab0paTOPHH, JOIKHO
00ecrieunBaTh BO3MOXHOCTh
[pETUCTpAINK apTePUaATHHOTO
TaBJICHHUS.

[IporpamMMHOe obecrieueHue
(manee - 110). JomkHo
00ecreurnBaTh BU3yaIH3aIUIo
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAIIOB.
['J1aBHOE OKHO ITPOrpaMMBbI
ITOJKHO COCTOSITh M3 BKIIAJIOK,
KaKasi u3 KOTOPBIX
COZIepKUT HabOp TpaduKoB,
HEOOXOIUMBIX IS
oToOpaXkeHHus TpedyeMoin
MHGbOpMaLIHU.

JlomKHA UMEThCS BKIIAAKA s
0JTHOBPEMEHHOTO MIPOCMOTpPa
CUTHaJa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[TOIKJIFOUYEHHBIX K
[{eHTpaIbHOMY MOIYJTIO.

JTO 0OecreynBaeT
BO3MOYKHOCTh




MHOTOKaHaJIbHOT'O
(monurpauvecKoro) pexxuma
paboThI yCTPOICTBA.

Tak:Ke TOJKHBI UMEThCS
BKJIAJIKU IS BU3YyaIH3aluU
CUTHAJIOB OT ceHcopoB OMI',
OIII", OKT', KI'P, 23T,
CEHCOpa JbIXaHUs, KHOIKH; a
TaK)Ke POU3BOIHBIX
rpaduKOB, HA KOTOPBIX
BHU3YyaIH3UPYIOTCS
CHEeIM(UIHBIC TSI TOTO WIIN
MHOTO CUTHAJIa BEJIMYUHBI.
[1O noiKHO 1aBaTh
BO3MOYKHOCThH BU3YallU3alluU
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, a
MIMEHHO:

- OMI': Buzyanuszauus
CUTHaJIa, CIIEKTP CUTHAJIA,
AMIUTATYIHBIN TPUTTEP

- OIII': Bu3yanuzamus
CUTHaJja, CIIeKTpa CUTHAaJIa,
TaxorpaMMel, rpaduk mysibca
- OKI': Bu3yanuzanus
CUTHAJIa, TAXOTPaMMBl,
rpaduk mynbca

- KI'P: Bu3yanu3anus curaana
- O01": Bu3yanuzanus
CUTHaJIa, CIIEKTP CUTHAaJA,
AMIUIATY1a alb(a-puTma,
aMIUTUTYy1a OeTa-puT™ma.

- CeHCcop JIbIXaHMUS:
BH3yaTH3aIis CUTHANA,

- KHonka: Buzyanmsanus
CUTHAJIa pa3METKHU

10 1oKHO UMETH
BO3MOKHOCTh KACTOMU3AIUU
1 HacTpoiiku [10 st

P (HEKTUBHOTO OTOOpaAKESHHS
rpaduKoOB: HacCTpOMKa LBETA,
BEIOOD MMapamMeTpoB s
aHaM3a, BEIOOD
0TOOpa’kaeMbIX IpauKoB,
MaciTabupoBaHue rpaduKoB.
[1O nokHO UMETH
BO3MOKHOCTH 3aIHCH H
BOCITPOM3BEICHUS
[PETUCTPUPYEMBIX CUTHAJIOB.




B03MOXHOCTh HACTPOMKHU
apamMeTpoB (hUIbTpaUU
CHTHAJIa C TOMOIIBI0 QUiIbTpa
HIOKHUX 9acTOT, (PUITBTpa
BBICOKHX 4acTOT, TIOJIOCOBOTO
(bUIIbTpa, PeKEKTOPHOTO
(dbupTpa.

C uenbio ynoOCcTBa aHAM3a
CHTHAJIa, TOJDKHA UMETHCS
BO3MOKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocneayromei
BO3MOYKHOCTBIO X
[10CIIETYOIIETO
BOCIIPOU3BEICHHSI B JAHHOM
[10 (uMHUTHPYS PETUCTPALIMIO
CHTHAJIa B PEKUME PEATbHOTO
BPEMEHM).

B cocraBe: MeTonuveckue
MaTepHabl IJIs1 yUUTEIS U
00y4aroIInXCsl, OMUCAHNE
[TOJIKJTFOYEHUS] CEHCOPOB
mabopaTopuu, UHCTPYKIIUH 110
icrioyib3oBanuio 110,
OIHCaHKE JTA0OPATOPHBIX U
[MPaKTUYECKUX paboT, KOTOpOe
B TOM YHCII€ COJCPKHUT
[Ipe3eHTalMOHHbIE
MaTepHAaIbL.

Y nakoBka/kopoOka
lmabopaTopuu T0JKHA
oOecrieunBaTh y100HOE
XpaHEHHE U CONIEPKaTh
[OJICKA3KU JJIs1
[PACIIONIOKEHHSI CEHCOPOB U
yCTpOICTB JabopaTopuu Ass
yZI0OHOTO MCITOJIH30BaAHUS
pernoaaBaTes MU 1
00yJarOIUMUCS.

TexHoornaeckas HaIpaBJICHHOCTDb

0.

(OOpazoBaTeNbHbIN
KOHCTPYKTOP JIJISt
MPAKTUKH OJIOYHOTO
MPOTPaMMHPOBAHUS C
KOMITJIEKTOM
TaTYNKOB

PoOoTOTeXHIUECKUI HAOOP
IMIpCAHa3HAUCH IJId U3YYCHUA
OCHOB POOOTOTEXHUKH,
eranen, y3JoB U
MEXaHU3MOB, HEOOXOIUMBIX
1S CO3/TaHUsI
[POOOTOTEXHUUECKUX

YCTpPOICTB.

1 mrr.

1 mrT.




HaGop npeacrasisieT co0oit
KOMIUICKT CTPYKTYPHBIX
HIIEMEHTOB, COCIMHUTEIBHBIX
HIIEMEHTOB H
PIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop mo3BossieT codupats (1
[IPOrpaMMHUPOBATH
coOupaeMble MOJICTHN), U3
PIIEMEHTOB BXOJISIIHUX B €TO
COCTaB, MOJICIM MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
[YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
yIpaBJIeHHEM, B TOM YUCIIE Ha
KOJIECHOM XOJ1y, a TaK e
KOHCTPYKLIHNA, OCHOBAaHHBIX HA|
1ICII0JIb30BaHUU iepeay (B
TOM YHCJI€ YEPBSIUHBIX U
3yOYaThIX ), a TaK )K€ PHIYAroB.
CBETOMOIHBIN MaTPUYHBIN
ucriel ¢ 0enoi moJICBETKON
Ha KOHTpOJLIepe

KonnyecTBo nopros
BBO/1a/BBIBOJIA HA
KOHTpOJIEpe HE MeHee 6
KosmmyecTBO KHOIIOK HE MEHee
4
O0111e€ KOJINYECTBO
bJIeMEHTOB: He MeHee 520 miT.,
B TOM YHCIIE:

1) nporpamMmupyemslii 010K
YIIpaBIICHUS, KOTOPBIH MOXET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHUME;

2) CepBOMOTOPBI

3) JaTYUK CHUITBI

4) TaT4nK paccTOSHUS

5) JaT4YMK 1BETa

6) akKyMynaTopHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIE SJIEMEHTHI,
BKJIIOUYasi neppoprpoBaHHbIE
DIIEMEHTHI: OATKHU, KyOUKH,
OCH Y BaJIbl, COCIMHUTEIIHLHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peTHa3HAYCHHBIC TS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX nepenad,




COCTMHUTENBHBIC U
KPETIC)KHBIC SJIEMEHTBI;

7) [IporpammHoOe
oOecrieyeHre, UCIoIb3yeMoe
IU1S1 IPOrPaMMHUPOBAHUS
COOMpPaEeMbIX
[POOOTOTEXHUYECKUX MOAEIeH
1 YCTPOMCTB, TOCTYITHO JIJIsI
CKauMBAHUS U3 CETH
HTepHeT

10.

O06pa3oBaTEIHHBIN
HAOOp 10 MEXaHUKE,
MEXaTPOHUKE U
POOOTOTEXHUKE

KoMIuiekT amst u3yueHus
OCHOB 3JICKTPOHUKHU U
POOOTOTEXHHUKHU

HaGop noymkeH ObITh
[perHa3HaueH [
[IpOBEICHUS yUEOHBIX
BaHSTUI 110 SJICKTPOHUKE U
CXEMOTEXHHUKE C IIEIIHI0
M3ydeHust Haubolee
[pacrpoCTPaHEHHOMN
PIIEMEHTHOM 0a3bl,
[IPUMEHSAEMON ISt
MHKXEHEPHO-TEXHUUECKOTO
TBOPYECTBA yUAIUXCS U
pa3paboTKu y4eOHBIX
Mozpeneir podoTos. Habop
ITOJKEH MO3BOJISITh YUaIMCS
Ha MPaKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
MPOEKTUPOBAHUS
[POOOTOTEXHUUECKUX
KOMILJIEKCOB Ha TIpUMepe
y4eOHBIX MoJieneil po6oToB, a
TAaK)Ke U3YYUTh OCHOBHBIC
TeXHUYECKHE PELIeHUs B
00acTh KUOEPHETUYECKUX U
BCTPAaNBAEMBIX CUCTEM.

B cocraB KOMIUIEKTa JOKEH
BXOJIUTH HAOOP
KOHCTPYKTHUBHBIX DJIEMCHTOB
11 COOpKH MakeTa
MaHUITYJISIIUOHHOTO PO0OoTa,
KOMILJIEKT METAITNYECKUX
KOHCTPYKTHUBHBIX DJIEMCHTOB
11 COOpKH MakeTa
MOOUITEHOTO po0OO0Ta U T.II.

B cocTaB KOMITJIEKTa BXOJUT
HaOOP JEKTPOHHBIX
KOMIIOHEHTOB JIJIs1 U3Y4EHUS

1 mr.

1 mT.




OCHOB 3JIEKTPOHUKH U
CXEMOTEXHHUKH, a TAaKKe
KOMILICKT IPHUBOJIOB U
TaTYMKOB PA3IUYHOTO THUIIA
1S pa3paboTKU
[POOOTOTEXHUUECKUX
KOMILJICKCOB.

B cocTraB KOMILUIEKTA T0JKHO
BXOIUTH: MOTOPBI C
PHKOJIEPOM - HE MEHee 2 T,
CEPBOMPUBO/T OOJIBIIION - HE
MeHee 4 1T, CepBOIPUBO/L
MaJIbld - He MEHee 2 IIT,
MH(PaKpaCHBIH JaTYUK - HE
MeHee 3 1IT, yJIbTPa3ByKOBOM
TaT4uK - HE MEHee 3 1T,
TaTUYMK TeMIIepaTyphl - He
MeHee 1 T, TaT4uK
OCBCILICHHOCTH - HE McHee 1
1T, HA0OP JIEKTPOHHBIX
KOMITOHEHTOB (PE3HUCTOPHI,
KOHJIEHCATOPbI, CBETOIHO/IBI
[Pa3IMYHOTO HOMHUHAJIA),
KOMILIEKT MPOBOIOB JIJIst
OcCIIacuyHOro
[IPOTOTUIIUPOBAHUS, TIJIaTa
OeCcracuHoOro
[IPOTOTUIIMPOBAHHS,
AKKYMYJISITOP U 3apsiTHOE
YCTPOMCTBO.

B cocTaB KOMILUIEKTa JOJDKEH
BXOJIUTH MPOTPAMMHUPYEMBIN
KOHTPOJLIED,
[IporpaMMHUpPYyEMBbIN B cpezie
Arduino IDE wim
QHAJIOTUYHBIX CBOOOTHO
[PacCIIpOCTPaHsIEMbIX Cpeax
pa3paboTKH.
[IporpamMmmupyemsli
KOHTPOJLIIEP JI0JKEH
00JagaTh TOPTAMHU TSI
MOIKITIOUEHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
untepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFI.

B cocTaB KOMIUIEKTa JOJDKEH
BXOJIUTH MOJIYJb
TEeXHUYECKOTO 3PCHUSI,




MPEACTABISIONNNA COO0M
BBEIYHUCITUTEILHOE YCTPOMCTBO
CO BCTPOEHHBIM
MUKpOIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He meHee 1.2
[T, 06bem O3V - He MeHee
512 MO, 00beM BCTpOEHHOU
mamsTH - He MeHee 8 1°0),
MHTETPUPOBAHHON KaMepoun
(MakcUMallbHOE pa3pelieHue
BUICOTIOTOKA, [1€PEIaBAEMOT0
o uatepdeiicy USB - He
MeHee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1yJib TEXHUYECKOTO
3peHus JoKeH 001a1aTh
COBMECTHMOCTBIO C
[Pa3IMYHBIMU
[IPOrPaMMHUPYEMBIMH
KOHTPOJJIEPAMH C TTIOMOIIBIO
unTepdeiicos - TTL, UART,
I2C, SPI, Ethernet. Moayib
TEXHUYECKOTO 3PEHUS TOJKEH
IMETh BCTPOEHHOE
[porpaMMHOE oOecrieueHue
Ha OCHOBE OIEPALIMOHHOMN
cucremsl Linux,
[103BOJISIIOIIEE OCYIIECTBISATh
HACTPOIKY CHCTEMBI
MaIIMHHOTO 00y4YeHUs
[apamMeTpoB HEUPOHHBIX
ceTeil Juist OOHapyKEeHUs
00BEKTOB, OMPENICTICHUS UX
[TapaMeTpoOB U JajdbHEHIIEH
MICHTH(PUKAIIH.

KomrmekT nomxeH
00ecredrnBaTh BOZMOKHOCTh
3y4eHHsI OCHOB pa3paboTKu
[IPOrPaMMHBIX U almapaTHBIX
KOMITJICKCOB HH)KEHEPHBIX
crcTeM, pellieHui B cdepe
"NHTepHeT Bemen'", a Takxke
pelIeHuii B 006IacTu
[POOOTOTEXHHKH,
MCKYCCTBEHHOTO MHTEJIEKTa
1 MAalTUHHOTO OOYYEHHSI.

11.

YetsipexoceBoi
y4eOHBIN

Y ueOHbIi
000T-MaHUITYJISTOP

1 mrr.
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POOOT-MaHUTTYJIATOP
C MOOYJIbHBIMHA
CMECHHBIMHU
HAcaKaMu

[peHa3HaYeH /7151 OCBOCHUS
00y4JaIOIUMUCS OCHOB
[POOOTOTEXHUKH, JIJIS
[10JITOTOBKH 00yYaroImuxcs K
BHEPEHUIO U MOCIEAYIOLIEMY
MICTI0JIH30BAHUIO POOOTOB B
[TPOMBIIIJICHHOM
[IPOM3BOJICTBE.

KonmnuecTBo oceii poboTa
MaHUITYJISITOpA - YETBIPE.
[lepemelieHue HHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCSM
TOJKHO YITPABIISITHCS
[I1arOBBIMH JIBUTATEIISIMU.
Hanpsokenne nuTaHust
[IarOBbIX JIBUTATEJIEH HE
6omee 12 B.

CepBojBUraTeNIb YETBEPTOM
OCH JIOJDKEH 00ecrieunBaTh
[TOBOPOT UHCTPYMEHTA.

Yrosn noBopora
MaHUITYJISITOpa HA OCHOBAaHUU
BOKPYT BEPTUKAILHOM OCH HE
Menee 180 rpamaycos.

/11 onpesiesieHus OJI0KEHUs
MaHUIyJISTOpa IPU IOBOPOTE
BOKPYI' BEpTHKAJIbHOUN OCH
NTOJDKEH HCIIOJIb30BaThCS
PHKOZEP.

Yro1 noBopoTa 3aaHero
[1e4a MaHUIYJISTOpa He
Menee 90 rpanycos.

YT0oJ1 TOBOpOTa IEPETHETO
[1eya MaHUIYJIATOpA HE
Menee 100 rpaaycos.

/11 onpeiesIeHns OJI0KEHUS
3aJIHEr0 U MEepEeaHEero mied
MaHUITYJIATOpa TOJHKEH
MICII0JIB30BATHCS THPOCKOII.
YTo1 noBopoTa 1o 4eTBepTon
ocu He MeHee 180 rpaxycos.
JloKHA OBITH BO3MOXHOCTD
OCHAIIICHUS] CMEHHBIMU
HacaJKaMu (HampuMmep,
neprkaTellb KapaHaalia Hin
(iomacTepa, mpucocka ¢
CepBOJBUTATENEM,
MEXaHMUECKOE 3aXBaTHOE
YCTpPOMCTBO C




CEpBOJIBUTATEIIEM,
YCTPOMCTBO IS JIAa3€PHOM
rpaBUPOBKU HJIM YCTPOWCTBO
11 3D-mieuatn).

JloKHa OBITH BO3MOXHOCTb
[1OIKJIFOUEHUS
IIONOJTHUTEIBHBIX YCTPONCTB
(Hampumep, TpaHcmopTepa,
penbca Ui nepeMeleHust
poOoTa, MyabTa yIpaBIeHUs
TUIa JHKOUCTUK, KaMephbl
MaIIMHHOIO 3pEHMS,
ONTUYECKOT0 JaTUUKa,
MOTy 151 OECTIPOBOHOTO
ocTyna.
PoO0T-MaHHITYIIATOP TOTHKEH
o0ecreynBaTh epemMeleHue
Haca/JKu B IPOCTPAHCTRBE,
AKTHBALIMIO HACAIKU,
BO3MO>KHOCTb TOJTYyYEHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTb
yIIpaBJICHUS
ITOTIOTHUTEIbHBIMU
YCTPOHCTBAMM.

Marepuan kopmyca -
anmoMuHUN. {lnamerp paboueit
30HBI (0€3 yueTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOMN
ocH) He MeHee 320 MM.
uTepdeiic moaximoueHus -
USB.

JlomxeH nMeTh BO3MOKHOCTh
ABTOHOMHOM pabOoThI U
BHELITHETO YIIPABJICHUS.

Y IIpaBIsAOIINN KOHTPOJIIED
TOJKEH OBITh COBMECTUM CO
cpenoit Arduino.

Y IpaBistOIMi KOHTPOJUIEP
COBMECTHUM CO CpPENOi
porpamMmmupoBaHus Scratch,
1 SI3BIKOM IIPOTPaMMHUPOBAHUS
C.

JlokeH oOecrieunBaTh
[TOBOPOT IO MEPBHIM TPEM
OCSIM B 3a/IaHHBIN YTroJI U Ha
3aIaHHBIN YTOJI, IOBOPOT IO
UETBEPTON OCU HA 3aJaHHBIN
yroJ1, ABM)KEHUE B




KoopauHatel X, Y, Z,
[epeMenieHue Ha 3aJJaHHOe
[pAcCTOsTHUE TI0 KOOpAMHATaM
X, Y, Z, nepenauy JaHHBIX O
TeKYIIEM ITOJIOKEHUH YTJIOB,
[epefady JaHHBIX O TEKYIIHUX
KOOpJIMHATaX HHCTPYMEHTA.
/lokeH noaiepKuBaTh
[epeMenieHue B JCKapTOBBIX
KOOpAMHATAX U yTriax
[MOBOpPOTa OCEH, C 3aIaHHOMN
CKOPOCTBIO U YCKOPEHUEM.
Turbl nepeMeIeHui B
IIEKapTOBBIX KOOPAMHATAX:
IIBIDKEHUE 110 TPACKTOPHH,
IIBIKEHUE T10 TIPSIMOM MEXKTY
TBYMsI TOUKaMH,
[epenpbrIruBaHuE U3 TOYKH U
TOUKy (mepeHoc 00beKTa).

12.

O06pazoBaTEIbHBIN
HAOOP 111 U3yUCHHUS
IMHOTOKOMITOHCHTHBIX]
POOOTOTEXHUYECKHUX
CUCTEM U
MaHHITYJISIITUOHHBIX
po6oTOB

O06pa3oBaTEIbHBIN KOMIUIEKT
TOJKEeH OBITh MpelHa3HaYeH
TUTS1 U3YYCHHS
[POOOTOTEXHUYECKUX
TeXHOJIOTHI, OCHOB
MH()OPMALIMOHHBIX
TEXHOJIOTHI U TEXHOJIOTUI
[MPOMBIIIICHHON
AQBTOMATHU3AIINH, & TAKKE
TEXHOJIOTUI
[MPOTOTUIIUPOBAHUS U
aJIUTUBHOTO IPOU3BO/ICTBA.
B cocTtaB KOMIIEKTa TOTAKHO
BXOIUTh:

1) UnTennexTyanbHbli
CEPBOMO/IYJIb C
MHTETPUPOBAHHON CUCTEMOMN
YIIPABIICHHUS], I03BOJIAIOIICH
00BETUHATD CEPBOMOTYITH
IPYT C IpyroM 1o
[MOCJIeI0BATEIILHOMY
mHTEepdeiicy - He MeHee 6 1T,
2) PoboToTexHuueckuii
KOHTPOJLJIEP MOJIYJIBHOTO
TUIIa, TPEACTABISIONIUN
o001 OAHOIIIIATHBIN
MUKPOKOMITHIOTED C
ONEPALlMOHHON CUCTEMOM
LinuX, oObeIMHEHHBIH ¢
nepudepuiHbIM

1 mrr.




KOHTPOJJIEPOM C TIOMOIIIbIO
[J1aTHl PACIIHPEHUSI.
PoGoToTexHUYeCKuit
KOHTPOJLIIEP JIOJKEH
yIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-BO
s71ep BCTPOCHHOTO
MUKPOKOMITHIOTEPA - HE
MeHee 4, TAKTOBas 4acToTa
siipa - ne menee 1,2 [T,
00bem O3V - He meHee 512
MO, Hannare uHTep(HencoB -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
QHAJIOTOBbIE MOPTHI JIJIs
[TOIKJTFOUCHU ST BHEIITHIX
ycTpoiicTB, a Takxe WiFi win
Bluetooth mis koMMyHUKaIMK
CO BHELTHUMH YCTPONCTBaMHU.
Po6oToTexXHIYeCKHiA
KOHTPOJLIIEP JOJIKEH
00ecreunBaTh BO3MOKHOCTh
[IPOrpaMMHUPOBAHHUS C
[TOMOIIIBIO CPEJICTB SI3LIKOB
C/C++, Python u cBo60aHO
[pacIpoCTpaHIEMOMN CPEABI
Arduino IDE, a takxe
YIIpaBICHUS MOJEISIMHU
[POOOTOTEXHHUUECKUX CUCTEM C
rmomorsio cpenst ROS.

3) BeruncauTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJIEPOM - HE
MeHee | miT.
BrranciautenbHbIil MOAYJITb
oMKeH 00aaaTh
BCTPOSHHBIMH H(PPOBBIMU
mopramu - He MeHee 12 T u
QHAJIOTOBBIMH ITOPTAMH - HE
Menee 12 mT.
BrranciautenbHbIil MOAYJITb
TOJKeH 00a1aTh
BCTPOCHHBIM MOYJIEM
0ECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi mus
CO3/TaHUS
aTrapaTHO-ITPOTrPAMMHBIX
[pEILIEHUH U
"'yMHBIX/CMapT"'-yCTPONCTB




TS pa3pabOTKU pelIeHUI
"NHTepHer Beniei".
BrrunciautenbHbIil MOAYJITb
ToJKeH 00JaaTh
COBMECTHUMOCTBIO C
nepudepuiHbIME IIATAMH
TUIS TOIKJIIOUEHUS K CeTH
Ethernet u moaxroueHwust
BHEITHEH CUJIOBOM HArpy3KH.
4) MonyJsib TEXHUUECKOTO
3peHusi, MPeACTaBIISIOMNN
co00i1 yCTpoiicTBO Ha 6aze
BBIYHUCITUTEILHOTO
MUKPOKOHTpOJLIEpA U
MHTETPUPOBAHHON KamMephl,
oOecrieunBaroIee
[pacro3HaBaHKe MPOCTEHIINX
M300pakeHU HAa MOAYJIE 32
C4eT COOCTBEHHBIX
BBEIYHCITUTEIILHBIX
BO3MOXHOCTEH - HE MeHee |
1T,

Mo1ylib TEXHUYECKOTO
BpEHUsI I0JDKEH 00ecTieunBaTh
BO3MOYKHOCTB OCYILIECTBIISITh
HaCTPOMKY DKCIIO3ULINN,
Oananca 6emxoro, HSV
COCTaBIISIONINX, TIOMIAIN
0OHapyKUBaeMOI 001acTH
M300paKeHUs, OKPYTIIOCTH
0OHapyKUBaeMOM 00IacTH
M300paKeHMsl, TOJI0KEHHE
0OHapyKMBaEMBbIX 00JIacTei
OTHOCHUTENILHO JIPYT Apyra
Moysib TEXHUYECKOTO
3peHus JOKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C wumu TTL mnsa
KOMMYHHKAITUH JIPYT C
NIPYTOM MM BHEITHUMH
YCTPOHCTBAMM.

5) Kommiekt
KOHCTPYKTHBHBIX JICMEHTOB
13 MeTaia ajsi COOpKu
MOJICIIM MAHHUITYJISITOPOB - HE
McHee 1 mT;

6) KomruiekT 251eMeHTOB 15t
cOOpKHU BaKyyMHOTO 3axBaTa -
He MeHee | miT.




O06pa3oBaTEHHBIN
[POOOTOTEXHHUECKUN
KOMILIEKT JIOJDKCH COJIEpKATh
HaOoOp OMOIHMOTEK
TPEXMEPHBIX MOJICIICH ISt
[IPOTOTUIIMPOBAHUS MOJAEIIEH
MOOUITBHBIX U
MaHUTTYJISITUOHHBIX POOOTOB
pasnuyHoro THma. B cocras
KOMIUICKTA JIOJDKHBI BXOJIUTh
MHCTPYKIIMU U METOJTUYECKUE
YKa3aHUsI 110 pa3padoTkKe
TPEXMEPHBIX MOJICIICH
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIITUOHHBIX POOOTOB C
Pa3TMYIHBIMU TUITAMU
KHHEMATHKH (YTriioBast
KIHHEMAaTHKA,
[IOCKO-TIapalielIbHAs
KIHHEMAaTHKA,
menpTa-kuHematnka, SCARA
VJTH phIYaKHAS] KHHEMATHKA,
miargopma CTroapTa u T.1L.).
O0pa3oBaTEIbHBIN
[POOOTOTEXHUUYESCKHIA
KOMILICKT JIOJDKEH COJIEPKATh
MHCTPYKIIUU TI0
[TPOEKTUPOBAHHIO POOOTOB,
MHCTPYKIIUU U METOIUKH
OCYIIIECTBICHUS HHKEHEPHBIX
[pacueToB Mpu
[IPOEKTUPOBAHUH (PACUETHI
HArpy3Kd 1 MOMEHTOB, pacder
MOIIIHOCTH MPUBOJIOB, pacyeT
[apamMeTpOB KHHEMATHKH H
T.I1.), MHCTPYKIIUH TIO
pa3paboTKe CUCTEM
YIIPaBICHUS U IPOTPAMMHOTO
oOecrnieueHus Ui ypaBIeHUs
[poOOoTaMH, HHCTPYKIIUU U
METOIMKH T10 pa3paboTke
CUCTEM YIPaBICHUS C
pIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEJJIEKTa U MAIIMHHOTO
00yJeHMS.

KommbroTepHoe 060py10BaHNe

13.

HoyTOyx

Dopm-pakTop: HOYTOYK;
DKecTkasi, HeOTKIro9aemMast
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KJIaBUaTypa: HAJIUYHE;
Pycckas packiiagka
KJIaBUATYpBl: HAJIHMUUE;
/luaroHanb SKpaHa: HE MEHee
15,6 mroiMOB;

Pasperienue skpana: He
MeHee 1920 X 1080 nukceneit;
KosmmuectBo saep
[poreccopa: He MeHee 4;
KoyimuecTBO NOTOKOB: HE
McHee 8;

ba3zoBas TakTOBas yacToTa
rpoueccopa: He meHee 1 [T
MakcumaiibHast TAKTOBAsI
gacToTa mpoieccopa: He
menee 2,5 I'T'w;

Komi-mamsth npoieccopa: He
MeHee 6 MoOaiiT;

O0beM ycTaHOBJICHHOMN
OINIEPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O6beM noIepKUBAEMOM
OTIepaTHUBHON MaMSATH (IS
BO3MO>KHOCTH PACIIUPEHU):
He MeHee 24 ['0aiiT;

O6wem Hakonurenst SSD: He
MeHee 240 I'0aliT;

Bpemst aBTOHOMHO#M paboOThI
0T OaTtapeu: He MeHee 6
4acoB;

Bec HoyTOyKa C
YCTaHOBJIEHHBIM
AKKyMyJsiTopoM: He Ooiee 1,8
KT;

Bremnuii uarepdeiic USB
cTtangaprta He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnuit uarepdeiic LAN
(vcronb30BaHKe
[epEeXO0IHUKOB HE
[IpelyCMOTPEHO): HAJINYHE;
Hamune monynen u
mHTEpPEiicoB
(Mcnosb30BaHUE
[epEeX0THUKOB HE
npenycmorpeno): VGA,
HDMI,

becnipoBoHast cBsizb Wi-Fi:
HAJIMYHE C MOJICPKKOMN




crangapta IEEE 802.11n unu
COBpPEMEHHEE;
\Web-kamepa: Hajguuue,
Manunyiastop "Mplib":
HAJINYHC;
[IpenycraHoBieHHas
OIIEpallMOHHAs CHCTEMA C
rpadu4ecKuM
[10JTb30BATEIHCKIM
mHTEpdEeiicom,
oOecrieunBaromnias padboTy
[pacripoCTpaHeHHBIX
00pa30BaTEIbHBIX U
00IIECUCTEMHBIX
[PUIOKCHUI: HAJTMYHE.

14.

Temexka -
X PAHMITHILC
HOYTOYKOB

TUII KOpITyca: METaJl;
BO3MO>KHOCThH 0€3011aCHOTO
BALUIIIEHHOT'O 3aMKOM
XpaHeHUs1 HOyTOYKOB:
HaIM4uue;

BO3MOKHOCTH 3apsAKU
HOYTOYKOB: HaJIMuue,
[ojep>Kka HOyTOYKOB U3
KOMILIEKTa IOCTaBKU;
Hamuaue poyrepa Wi-Fi
crangapta 802.11n wiu
coBpeMeHHee: | mT.
[o/1ep’KKa HOYyTOYKOB U3
KOMILIEKTA IOCTaBKH;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJIepKKa HOYTOYKOB
113 KOMITJIEKTa MOCTaBKH;
Hanpspkenne nutanust: 220
B\50 T'm;

[loTpebnsemas MOIIHOCTH, BT
(Makcumym): 2500;
[ToTpebnsemsblii TOk, A
(MakcumyMm): 12;

/[nmuHa mHypa
PIEKTPONUTAHUA: OT 2,5
METpa;

3ammra OT nepeHanpsHKeHMs,
KOPOTKOI'O 3aMbIKaHUS:
HaIM4uue;

Koneca i nepeiBUKeHUs C

TOPMO30OM: HAJIMIHUC.
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