MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

PACIIOPAXKEHHUE
or 12 ssuBaps 2021 r. N P-6

OB YTBEPKJIEHUU METOINYECKHUX
PEKOMEHJAIIMH 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSX,
PACITIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOMN U TEXHOJOTINYECKOM
HATIPABJIJEHHOCTEM

Bo ucnonnenue nmynkra 4 [IpaBun npegoctaBieHus U pacnpeneneHus cyocuanii u3 gpeaepaibHOro
Oromkera OrokeraM cyObekToB Poccuiickoii @enepanyu Ha CO(PUHAHCHPOBAHUE PACXOAHBIX
o0s3aTenbeTB cyObekToB Poccuiickoit denepanyy, BOSHUKAIOUIMX MPH PeTU3allli pErHOHATbHbBIX
IIPOEKTOB, O00ECIEeYNBAIOUINX JIOCTH)KEHUE LIelel, Moka3aTeliel M pe3yibTaToB (erepalbHbIX
MPOEKTOB, BXOMASIIMX B COCTaB HalMOHAIbHOTO TmpoekTa "OOpa3oBaHue", B paMmkax
rocyJaapcTBeHHOM mporpamMmmbl Poccuiickoit @enepannn "Pa3Butne oOpazoBanus', TpUBEICHHBIX B
ITpunoxkxennn N 5 K rocymapctBeHHOM mnporpamme Poccuiickoin ®enepaunn  "Pa3Butne
obOpasoBanus'", yTBep>KJaeHHON mocraHoBieHueM lIpaButenbctBa Poccuiickoit deneparuu ot 26
nexadbps 2017 r. N 1642:

1. YTBepauth npusiaraemeie Mertonnueckue peKOMEHIaluU 10 CO3AaHUI0 U (YHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUAX, PACTIONOKEHHBIX B CETHCKOM MECTHOCTH U MaJIbIX TOpojiax,
IIEHTPOB 00pa30BaHUs E€CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HANPABJICHHOCTEH B paMKax
PETHOHANIBHBIX TIPOEKTOB, O0ECIEYMBAIONINX JOCTHKEHHE IIelei, ToKa3aTelleil M pe3ylbraTta
benepanbaoro npoekra "CoBpeMeHHas IIKoIa" HallMOHAIBHOTO TpoekTa "O0pa3oBanue",;

2. KoHTpo:Ib 32 UCTIOTHEHNEM HACTOSLIET0 PaCOPSKEHHS OCTaBIISIO 32 COOO.
T.B. BACHJIPEBA
Ipunosxcenue

YTBEPK/[EHB!



pacnopsajicenuem
Munucmepcmea npoceewenus
Poccuiickxoii @edepayuu

om 12 auneaps 2021 2. N P-6

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

1. O01mue moJIoKeHus

Hacrosimue Metoauueckue pekoMeHaluu (Janee - PekomeHjaium) HarpaBieHbl Ha oOecrieueHue
CAWHBIX OpPraHU3allMOHHBIX W MCTOAWYCCKUX YCHOBI/II;'I co3gaHuAad u O6HII/IX Ioaxoa0B K
(GYHKIMOHUPOBAHUIO B 00I1€00pa30BaTENbHBIX OpraHU3alMsIX, pPacloIOKEHHBIX B CEIbCKON
MCCTHOCTH W MaJlbIX ropoaax, LHCHTPOB 06pa3OBaHI/I$[ CCTCCTBGHHO-H&Y‘IHOﬁ A TEXHOJIOTUYECKOM
HanpaBieHHocTell "Touka pocra", B memssx obecredeHus peanusanuu (eaepaJbHOrO MPOEKTa
"CoBpemeHHasl 1IKoja" HallMoHaIbHOro npoekTa "O6pa3oBanue” (aanee - ¢peaepanbHbINA IPOEKT), B
TOM YHCJI€ YCTAaHOBJIEHUS TpeOOBAHUI K pe3y/ibTaTaM MCHOJIb30BaHUS cyOcuanu u3 eaepaibHOro
Oromxera OropkeraM cyObekToB Poccuiickoii @enepanyu Ha CO(QUHAHCHPOBAHUE PACXOAHBIX
o0s3aTenbeTB cyObekToB Poccuiickoit deaepanny, BOZHUKAIOUIMX MPU peaTU3alMi perMoOHaIbHBIX
IPOEKTOB, OOECHEUMBAIONINX JOCTIKEHHE IeNIel, ToKa3zaTeled M pe3ynabTata (heaepasbHOro
npoekTa "B 001eo0pa3oBaTeNbHbIX OpPraHU3alMsIX, PACHOJIO0KEHHBIX B CEIbCKOW MECTHOCTH WU
MaJbIX TOpOJAax, CO3/aHbl U (PYHKUHOHHPYIOT LEHTPbl OOpa30BaHUSA €CTECTBEHHO-HAyYHOU H
TEXHOJIOTUYECKOM HampaBieHHOCTEel".

[IpuBenenHble B HacTOAIMX PekoMeHIanMsIxX TpeOOBaHMS SBIAIOTCS MUHUMAaJIbHBIMH. Oprassl
UCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit denepanuu (opranbl MECTHOTO CaMOYITPaBIICHHUS)
OpU pean3aluyd MEpONpPUSATHI MO CO3MaHUI0 U (YHKIMOHHPOBAHHIO B 00IIE00pa30BaTEIbHBIX
OpraHu3alusaX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH M MAaJIbIX TOpojaX, LEHTPOB 0Opa3oBaHUs
€CTECTBEHHO-HAYYHOW M TEeXHOJIOrMueckoil HampaBieHHocTeil "Touka pocra" (manee - LleHTpbl
"Touka pocrta") BlpaBe oOecreunBaTh TPEOOBAHUS, MPEBBIIIAIONINE YCTAHOBICHHBIE HACTOSIIUMU
Pexomenmanmsamm.

Henamu co3zmanust LlenTtpoB "Touka pocta" sBiseTcsl COBEPUICHCTBOBAHHUE YCIOBHM  JIst
MOBBIIIICHUS] KauyecTBa 0Opa3oBaHMs B 00IIe00pa30BaTENbHBIX OpPraHU3AIUAX, PACIOJIO0KEHHBIX B
CEJIbCKOM MECTHOCTU M MaJIbIX IOPOAAX, PACHIMPEHHS] BO3MOXKHOCTEH O0ydaromuxcs B OCBOCHUH
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOW HamNpaBICHHOCTEH, Mporpamm
JIOTIOJIHUTEIIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOH HalpaBIEHHOCTEH, a TakxkKe



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

entpsr "Touka pocra" oOecrednBarOT MOBHIIICHHE O0XBaTa 00ydJarIMUXcs 0011e00pa3oBaTeIbHBIX
OpraHu3alii, pacloJO)KEHHBIX B CEIbCKOM MECTHOCTM M MajbIX Tropojax, MNporpaMMamMu
OCHOBHOTO OOILIEro U JOMOJHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYYHONW M TEXHOJIOTMYECKOM
HAIpPaBJIEHHOCTEHN C MCII0JIb30BaHUEM COBPEMEHHOTO 00OpY10BaHUS.

Opranu3alMOHHO-TEXHUYECKOE, METOJMYECKOe M HH(POPMAIIMOHHOE COIMPOBOXIICHHE CO3IAaHUS B
cyobekrax Poccmiickoit ®epepaumu LlentpoB "Touka pocta" ocymectiusier DenepanbHoe
rOCYapCTBEHHOE aBTOHOMHOE oOpa3zoBarenpHOe yupexJeHne JOTIOJTHUTEITBHOTO
npodeCCHOHATBPHOTO 00pa3zoBaHus "AKaaeMHs peaju3alid TOCYIAPCTBEHHOW MOJUTHKH U
npodecCHOHAaIBHOTO  pa3BUTHs  paOOTHHKOB  0Opa3oBaHuMss MUHHCTEPCTBA  HPOCBEIICHUS
Poccuiickoit denepanun (nanee - GenepanbHblii onieparop). Axapec caitra: https:// www.apkpro.ru/.

2. Ilopsiok co3nanust

LenTps! "Touka pocta" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyocunuit heaepaibHOro OroIKeTa
B paMmKax peanmsanuu (enepanbHoro mnpoekrta "CoBpeMeHHas MIKoJA", TaK U B paMKax HHBIX
IporpaMM M MPOEKTOB 3a CUET CPEeICTB OrOIKeTOB cyObekToB Poccuiickoit denepanuu, cpeacTs
MECTHBIX 6IOI[)K€TOB n BHCGIOII)KGTHI)IX HUCTOYHUKOB.

Cosznanue Lentpos "Touka pocta" ocyecTBisercss Ha 6a3e 001eo0pa3oBaTeNbHbIX OpraHU3aIHi,
PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH U MAJIBIX TOpOJax, IPHU 3TOM B IIEPBYIO OYEPEb CO3/IaHUE
LlertpoB "Touka pocra" peKOMeHAYeTCs OCYIIECTBIATh B OpraHU3alMsAX, MOKa3bIBAIOIIUX HU3KHE
o0pa3oBaTeNbHbIE PE3YJIbTATHI.

B cnydae coznanus Llentpa "Touka pocta" 3a cuer cpencts cyocuauu u3 penepanbHOro Or0pKeTa B
pamkax (enepanbHoro mnpoekra "CoBpemeHHas 1mkosa" cyosekT Poccuiickoit ®Deneparnuu
ornpezenser:

- OpraH HCHOJHMTENbHOM BiacTH cyObekra Poccuiickoit @enepanuu, OTBETCTBEHHBIM 3a
peanu3aluo MEpOnpUiTUN MO CO3JaHuI0 M olecnedyeHuto (pyHkunoHupoBaHus llentpoB "Touka
pocta" Ha Teppuropuu cyonrekta Poccuiickoit denepannu (PernonanbHbli KOOpAUHATOD);

- KOMIUIEKC Mep (IOpOXkKHYIO KapTy) Mo co3fanuio u ¢yHKIrmoHnpoBanuto Llentpos "Touka pocra"
cornacHo [Ipunoxennto N 1 k HacTosimum Pekomenganusm.

KommuiekcoM Mep mpu3HaeTcs IIaH MEPONPUATHN Ha OYEPENHOM Toj M JBYXJIETHUH IUIAaHOBBIN
nepuoj, MpelycMaTpUBAIOUIMN MEpONpHUATHS IO co3JaHuio0 U (QyHKIHOHHMpoBaHHIO LleHTpoB
"Touka pocTa", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPONPUSTHSI, HAIIPABJIEHHBIE HA co3/1aHue U OoTKpbITHE LlenTpoB "Touka pocra';
MEpPONPUSTHS, HallpaBJIeHHbIE Ha o0ecnieueHne ¢pyHkuuonuponanus Llentpos "Touka pocTa";

MEPOMNPHTHSI TIO TOBBIIMICHUIO TPOGECCHOHATBHOrO0 MacTepcTBa paboTHHKOB llenTpoB "Touka
pocra";

MEpONPHUATHS 0  KOHTPONIO  JIOCTWXKEHHsS MUHMMAJIbHBIX  IIOKa3aTeled co3gaHus U
¢ynkunonuposanus Llentpos "Touka pocra".

PernoHasibHBIN KOOPAMHATOP B COOTBETCTBUU CO CPOKAMU, YCTaHOBIEHHBIMU B [Ipunoxenun N 1
PexomenganusaM, yrBepxIaer:



- JIOJDKHOCTHOE JIMII0 B COCTaB€ pPETHOHAIBHOTO BEJOMCTBEHHOTO TNIPOEKTHOTO oduca,
OTBETCTBEHHOE 3a co3nanue u pynknuonupoBanue Llenrpor "Touka pocra';

- MEpEeYCHb MOKa3aTeaed U UHAMKATOPOB, COOTBETCTBYIOIIUX NpUBEICHHBIM B [Ipunoxenun N 2 k
HacTosIUM PekoMeHmanusaM, X 3HaYCHUH;

- lepeueHb 00111e00pa30BaTeIbHBIX OPTaHU3AlNUN, PACIIONIOKEHHBIX B CEIbCKOM MECTHOCTH U MAJIbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercsi cosganue LlenTpoB "Touka pocta" (mo dopwme,
npencrabieHHoi B [Ipunoxenuu N 3);

- tunoBoe [lomoxxenne o IleHTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTHUYECKOU
HarpaBieHHocTel "Touka pocta" (I[Ipunoxenue N 4).

Coznanue nentpa "Touka pocta" Ha 0a3e 001Ie00pa30BaTENIbLHON OpraHU3alluu JTOMYCKaeTCsl Kak
MyTeM BBIJICJICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOJpA3eieHHsl 00I11eo0pa3oBaTeabHOM
OpraHu3aIiy, TaK U 0€3 BhIICICHUS OTACIBHOTO ITOPA3ICIICHHUS.

OO0ueobpa3zoBarenbHas OpPraHU3alUsl M3/1aeT JIOKAJbHBI HOPMATUBHBIA aKT O Ha3HAYeHUU
pykoBogutensa lLlentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOro 3a (PYHKUHOHHUPOBAHUE U
pa3BUTHE), a TAKXKE O CO3AaHuU LeHTpa "Touka pocTa" U yTBEP)KICHUU HOJIO0KEHUS O JESTEIbHOCTH
[lentpa "Touka pocra".

Pernonanpublii KoOpauHaTOp HE mo3aHee nHA OTKpbITHS LlenTpa "Touka pocrta" obecneunBaer
pasMenieHre B creruaibHo co3ganHoM paszzgene "llentp "Touka pocrta" odunuanpHOrO caiTta
o0mieo0pa3oBaTeabHO  OpraHu3alud B WH(OPMALMOHHO-TEIEKOMMYHHKAIMOHHON  CEeTH
"NnTepHer" unpopmanuu o co3nanuu U GpynkunonupoBanuu Llentpa "Touka pocta", B TOM uncie
uHpopMmanuu 00 oOpa3oBaTeNnbHBIX HporpamMmax, obopynoBanun ILlentpa "Touka pocra",
IUIAHUPYEMOM PEXHMME 3aHATHI 00ydaroluxcs, IUIAHUPYEMBIX MEpONpusATHsSX. B co3gaHHOM
paszene odunuansHoro caiita 00pa3oBaTEIbHOM OpraHU3alMy TakKe pa3MeliaeTcs HHGopMalus o
HalMoHaJbHOM mpoekre "OOpazoBaHue" (B TOM uMci€ JIOTOTHII), agpec caiita U oduuuanbHas
cuMBOJIMKa MuHucTepeTBa npocselienns Poccniickon denepannu.

PernonanpHblit koopauHaTOp obecneunBaeT nHpopMupoanue denepanbHOTO ONepaTopa B CiIydae
co3nmaHus Ha Tepputopuu cyowbekrta Poccuiickoit ®@enepanuu LlentpoB "Touka pocta" B pamkax
WHBIX TIPOrpaMM U TPOEKTOB, HE OTHOCSIIMXCA K peanu3aluu (QeaepalbHOTO MPOoeKTa
"CoBpeMeHHas 1mIkojia" HalMOHaIbHOTO mpoekta "OOpazoBaHue", 3a CYET CPEACTB OIOKETOB
cyonexToB Poccuiickoit @eneparuiul U (UIM) CPEICTB MECTHBIX OIOJIKETOB U (MJIM) BHEOKOIKETHBIX
HUCTOYHUKOB, a TaKKe HamlpaBlieHWE Ha corjiacopanne DepepanibHOMY OIEpaTopy KOHIICTIIHH
co3manus U QYHKIIMOHUPOBaHUS TakuX L[eHTpoB.

3. TpBﬁOBaHHH K IOMCIICHUAM, KOMIIJICKTOBAHHUIO OﬁOpyIlOBaHHeM,
PacxoAHbIMHA MaTE€pHaJIaMH, CPEACTBAMHA oﬁyqennﬂ U BOCIIMTAaHUHA

Coznanne IlentpoB "Touka pocrta" mpeamonaraeT KOMIUIEKC YCJIOBUM MO OCHAIIEHUIO
00pa3oBaTeNbHBIX OpraHu3aluii  O00OpYAOBaHUEM, pPACXOAHBIMM MaTepuallaMH, CpeICTBaMU
oOydeHHsT W BOCIMTAaHUS i1 JOCTHKEHHS 00pa30BaTelIbHBIX PpE3yNbTaTOB MO MpPEeIMETHBIM
obmactsam "EcrecTBeHHO-HayuyHble mpeamersl’, "EctecTBeHHble Hayku", "Marematuka u
nHpopmaruka", "OOmecTBo3HaHWEe W ecrecTBo3HaHue", "TexHomorus", 00pa30BaTEIbHBIX
nporpaMm o011ero 00pa3oBaHUsl €CTECTBEHHO-HAYUYHOW U TEXHOJIOTMYECKOW HalpaBIEHHOCTEH, pu
peanu3aly KypcoB BHEYPOUHOH AEATENbHOCTU U JONOJHUTENbHBIX 00IEpa3BUBAOLINX IPOrpaMM
€CTECTBEHHO-HAYYHOU U TEXHUYECKOU HAIPABICHHOCTEH.



[lepeuens HampaBieHHOCTEW peanu3yembix Ha Oa3e LlentpoB "Touka pocta" oOpa3oBaTenbHBIX
IporpaMM MOXKET ObIThb pPACHIMpPeH B 3aBUCHUMOCTH OT MMEIOLIMXCS y 0011e00pa3oBaTelbHbIX
OpraHu3alfil YCIOBHM, a TAaKXKe MOTPEOHOCTEH YHaCTHUKOB 00pa30BaTEIbHBIX OTHOUICHUH.

Co3nanue nentpa "Touka pocrta" mpeamnoiaraeT pa3BuUTHE 00pa30BaTENbHOW HHEGPACTPYKTYPHI
001meo0pa3oBaTebHON  OpraHM3alid, B TOM 4YHCJIE€ OCHAIIeHHEe O00meo0pa3oBaTeIbHOM
OpraHMU3aLUH:

- 00opynoBaHHEM, CpeACTBAMU OOy4YeHHS M BOCHUTaHHUS JUIsl H3y4YeHHs (B TOM 4YHCIIe
AKCIIEPUMEHTAJILHOTO)  MPEIMETOB, KYPCOB, JUCHUIUIMH (MOJAYJE) eCTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTHU M  TEXHOJOTMYECKOM  HAaNpaBJIEHHOCTEM TIpU  peaju3alud  OCHOBHBIX
00111€00pa30BaTENbHBIX MPOTPAMM H JOMOJHUTEIBHBIX 00I1€00pa30oBaTeIbHBIX MPOTPaMM, B TOM
quclie 7Sl paclIupeHus coJiepkanus yueOHbIx npeameroB "dusuka", "Xumus", "buonorus";

- 060py,I[OBaHI/ICM, CpeacTBaMu O6y‘IeHI/I${ U BOCIIUTAHUSA U HU3YUYCHHUSA OCHOB pO6OTOTCXHI/IKI/I,
MCXaHUKH, MEXATPOHUKH, OCBOCHHA OCHOB MpOrpaMMHUpPOBaHHA, pcald3alluid IMIporpaMm
JOITOJIHUTCIIBHOI'O O6paBOBaHI/I$I TEXHUYECKON U CCTGCTBSHHO-Hay‘IHOﬁ HaHpaBHeHHOCTeﬁ nT.AO.

- KOMIIBIOTCPHBIM U MHBIM O60pYI[0BaHI/I€M.

[lepeyenb, MHUHMMaIbHO HEOOXOIUMBIE (YHKIHMOHAJIbHBIE M TEXHHYECKHE TpeOOBaHHUA U
MUHUMAJIbHOE KOJIUYECTBO OOOpYyIOBaHMS, PACXOAHBIX MAaTEPHUAJIOB, CPEICTB OOy4YeHUS H
BocnuTaHus Juisl ocHamleHus LlentpoB "Touka pocra" (nmanee - MHQPACTPYKTYpHBINH JIHCT),
OTpeeNsaoTcs PernoHanbHbIM KOOPAMHATOPOM C ydeToM [IpumepHoro mepeuyHsi o00pyAOBaHUSA,
pacXodHbIX MaTepuaioB, CpeACTB OOyYeHHs M BOCIMTAHUSA JJS CO3JaHUs U obecreueHus
(YHKIMOHUPOBAHUS  LIEHTPOB  OOpa30BaHMsI  E€CTECTBEHHO-HAYYHOM M  TEXHOJOTMUYECKOU
HarnpaBieHHOCTH "Touka pocta" B 001€00pa3oBaTEIbHBIX OPTaHHU3AIUAX, PACIMOJIOKECHHBIX B
CEJIbCKOW MeCcTHOCTH M Manblx ropojgax (IIpumokenne N 6), mNpuUMEpHOro THUIIOBOTO
UH(QpPacTpyKTypHOro JiMcTa, ompenenseMoro ®deaepanbHbIM ONEPATOPOM, U  HACTOSIIUX
PexomMeHnnanuii.

B pamkax  ocHameHuss =~ oOmeoOpa3oBaTeNbHBIX ~ OpraHM3anuii  npu  (GopMHpOBaHUU
UHPPACTPYKTYpHOTO JHucTa cyobekT Poccuiickoit ®enepanuu BIpaBe BbIOpaTh CTaHIAPTHBIA WK
npoIIEHBI KOMIUIEKT 000PYAOBaHUS, MPEACTABICHHBI B IPUMEPHOM TIepedHe 000pyIOBaHHS,
pPacXoHBIX MaTepHAIOB, CPEACTB 00yUeHHs U BociuTaHus /i ocHaieHus Llentpos "Touka pocra"
(ITpunoxxerne N 6). s MaJOKOMIUIEKTHBIX 00111€00pa30oBaTeNbHBIX OpraHu3amuii <I1> o0beM
€IMHUI] CPEJICTB 0OYUYEHUS M BOCIUTAHUS (OPMUPYETCS B MEHBILIEM KOJIMUYECTBE.

<1> ManokommiekTHON 001eo0pa3oBaTeNbHON  OpraHu3aleil B  paMKax  pealu3aluu
MEpONPHUATHA MO CO3JaHUI0 M (PYHKIHMOHHUPOBAHMIO LEHTPOB E€CTECTBEHHO-HAYyYHOH H
TEXHOJIOTUYECKON  HAaNpaBJIEHHOCTEW  IpHu3HaeTcs  oOmieoOpa3oBaTenbHas  OpraHM3aLus,
YHUCICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXJI0M M3 Mapajieneil KoTopoi cocraiser He Oonee 1
€IMHUIIBI.

[TpodmiibHBI  KOMIUIEKT 00OpyIOBaHHS MOXET ObITH BBIOpaH Ui 00IIe00pa3oBaTEIbHbBIX
OopraHu3aIii, IMEIONMX Ha MOMEHT co3nanus 1neHTpa "Touka pocta" Habop cpeacTB oOydeHUs u
BOCIIUTaHMsI, MTOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJIILHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
Npy U3ydeHuu npeameroB "Ouzuka', "Xumusa" u "buonorus".

[TpopmibHelii  KOMIUIEKT — oOopymoBaHus — oOecmeunBaeT  3((eKTHUBHOE  JOCTHXKEHHE



00pa3oBaTeNbHBIX PE3YIbTATOB OOYYAIOIIMMHUCS TI0 MPOTpaMMaM E€CTECTBECHHO-HAYyYHOU W
TEXHOJIOTMYECKONW  HAMpaBICHHOCTEH, BO3MOXXHOCTh YITyOJEHHOIO HW3YYEHHUs OTIENbHBIX
MPEeIMETOB, B TOM 4HCJe Uit (DOPMHUPOBAHHS HM300pETATEIBCKOT0, KPEATUBHOTO, KPUTUYECKOTO
MBILUICHUSI, Pa3BUTHUS (PYHKIHOHATBHOW TPaMOTHOCTH Yy OOydYaloluXcsi, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[TIpu dopmupoBanun HHPPACTPYKTYPHOTO JHCTAa M3 MPO(PUIBLHOIO KOMIUIEKTa B 00S3aTEIbHOM
nopsijike odecreunBaeTcs BbIOOp CpeAcTB 00yueHUs U BOCIIUTAHKsI HE MEHEEe YeM 110 TpeM y4eOHbIM
npeameram ("®uzuka", "Xumus", "buonorusa") u komneorepHoro odbopyaoanus. OcTaBmuecs 1o
UTOTaM OIpeJesieHus] 0053aTebHOr0 000pyJOBAHUS CPE/ICTBA, IPEAYCMOTPEHHBIE /ISl OCHALLCHUS
[lentpa "Touka pocrta", pacmpenenstoTcs Ha NPHOOPETEHHE IOMOJHUTEIBHOTO O00OPYIOBAaHHS,
BXOJISIILET0 B IepeueHb 000pyI0BaHUsSA, PACXOIHBIX MaTEpHAIOB, CPEACTB 00Y4YEHUS U BOCIUTAHUSA
npodunbHoro komiuiekra (Ilpunoxenne N 6 kK METOAMUYECKUM PEKOMEHIALUAM).

[Ipu BbIOOpE ONMOJHUTEIBHOIO OOOpPYJOBAHUS TaKXKe CIEAyeT YYMThIBaTh CHELUPUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKHU cyOobekTa Poccuiickoii deneparu.

PernonaneHbii KOOpAMHATOP 00ECHEUYMBACT COTIACOBaHHE C(HOPMUPOBAHHOTO B COOTBETCTBUH C
TunoBoi (opmoii uHppacTpykTypHOro nucta ¢ denepaibHbIM ONEPATOPOM B COOTBETCTBUH C
periaameHToM, ornpeaensieMbM DeepanbHbIM ONIEPaTOPOM.

[Ipu HampaBieHMM Ha COTJIaCOBaHHME HH(PACTPYKTYpHOTO JIMCTA, COAEPIKAIIETO CTaHIapTHHIC
KOMIUICKTBI, PernoHaIbHEIN KoopanHaTop npenoctasiseT (1mo gopme DenepaabHOro oneparopa):

- NOATBCPKACHUC OTCYTCTBUA B COOTBCTCTBYIOLIUX O6p330BaTeJ'II>HI>IX OopraHm3alnusiax, OCHAIICHUC
KOTOPBIX INIAHUPYCTCA, 060py,[[OBaHI/I$I, PacXogHbIX MAaTECpUaIOB, CPCACTB O6y‘{eHI/IH 1 BOCIIMTaHMA,
YKa3aHHBIX B IICPCYHEC CTAHAAPTHOTO KOMIIJICKTA,

- IOATBEPKJAeHNUE HaNnuMs (1100 obecrieueHne Halu4us 10 MOMeHTa ocHaileHus Llentpos "Touka
pocta") yciaOBMHM i XpaHEHHUS M HCIOJIb30BaHUS XMMMUYECKHUX pPEAKTUBOB, B TOM 4YHCIIE
HE00X0IMMOro 000pyIOoBaHMs, BKIItOYas IIKa( BHITSHKHOW MAaHOPAMHBIM M mKad A8 XpaHEHUs
XUMHYECKHX PEaKTUBOB OTHEYNOpPHBIN, corynacHo IlepeuHio cpencTtB oOy4yeHHS W BOCHUTAaHMS,
HEOOXOJUMBIX Ul pealu3ali 0o0pa30BaTeNbHBIX MPOrpaMM HAayaJlbHOTO OOIEro, OCHOBHOTO
o011ero u cpeaHero ooIero oopa3oBaHus, COOTBETCTBYIOUINX COBPEMEHHBIM YCIOBUSIM OOYyUEHUS,
HEOOXO/MMOr0 TpH OCHAIIEHUH 00I1e00pa30BaTEeIbHBIX OpraHu3aluil B LENAX peaau3aluu
MEpOTIPUATHIA TIO COJCUCTBUIO co3daHHI0 B cyObekTax Poccuiickoit ®denepanuu (ucxoas u3
IPOTHO3UPYEMOM  MOTPeOHOCTH) HOBBIX MeCT B  00mIe00pa3oBaTEeNbHBIX  OpraHU3aALUsX,
yTBEpKACHHOMY Npuka3zoM Munnpocsemenus Poccun ot 3 centsiops 2019 r. N 465.

OO6pa3oBarenbHble OpraHu3alny, Ha 0a3e KOTOPbIX co3fatoTcs U pyHKkuuoHupytoT Llentpst "Touka
pocTa", TOJDKHBI COOTBETCTBOBATh JEHCTBYIOIIMM TpPEOOBAaHHUSAM K YCTPOWCTBY, COAEPIKAHUIO U
OpraHu3aIu pexxuma padboTel 00pa30BaTEIbHBIX OPraHU3alMid ¥ UHBIM HOPMATUBHBIM ITPABOBBIM
aKTaM, OIPENeNIAIONMM TPeOOBaHUS K OpraHM3allMU OOILIEr0 U JOMOJHUTEIBHOro 00pa3oBaHUs
JIeTen.

[Tomemenust (QyHKIMOHANBHBIE 30HBI, B TOM 4YHCIE Y4eOHbIE KaOMHETHl (PU3UKH, XUMHH,
ouonorun) Llentpa "Touka pocta" pekomMeHayeTCs pacnoyaraTh B Mpeesiax 0JHOTO 3AaHHS.

[IpoexktupoBanue, 3oHuUpoBaHue mnomemeHuid l[lentpoB "Touka pocrta" u  omnpeneneHue
JU3aliH-PEIEHUI OCYIIECTBIIIETCS C YY€TOM PYKOBOJCTBA IO NMPOEKTHUPOBaHHUIO LIEHTpoB "Touka
pocta", yrBepkaaeMoro dhenepaibHbIM ONEpaTOPOM.

U IIPOCKTHUPOBAHHUH, 30HHUPOBAHUU HOMGH_IGHI/II\/JI CHTPOB O4YKa pocTta  CICAYCT HUTBIBATh
I1 , "T " y yu



0c00EeHHOCTH 000pYOBaHUS, PACXOAHBIX MAaTEPUAIIOB, CPEICTB 00YUYEHUS U BOCIIUTAHHSI, KOTOPBIM
Oyzaer obecnieunBaTbcsi 00pa3oBaTeNIbHAs OpraHU3alys.

IIpoexkt 30HuUpoBanusi mnomemenuil LlentpoB "Touka pocrta" mpencrasisiercs DeneparibHOMY
orepaTopy OJTHOBPEMEHHO C MPEACTABICHUEM HHPPACTPYKTYPHBIX JTHCTOB.

4. Opranuszanusi 00pa3oBaTeIbHOM AeITeJbHOCTH

OOpa3oBarenbHasl JeATeNbHOCT, Ha ©Oa3e wneHTpoB '"Touka pocta" ocyuiecTBisercs IO
00pa3oBaTeNFHBIM ITPOrpaMMaM OOILETO U JOTIOJHUTEIBHOTO 00pa30BaHMUSL.

TpeboBanust Kk ¢dopmary opraHuzauud 00pa30oBaTENbHON  JAEATEIBbHOCTH  PETYIUPYIOTCS
HacTOSMMHU PexoMeHanusMu U MHBIMU WH(OPMAIIMOHHBIMA U METOJWYECKUMH MaTepuajiaMu
®denepalibHOTO OTepaTopa.

Hamnpapnenus peanusyembix ¢ ucrnosibzoBanueMm pecypcoB lLlentpoB "Touka pocrta" mporpamm
ONPENENSIOTCS B  COOTBETCTBUM C METOJUYECKMMHU MarTepHajaMH W  PEKOMCHIAIUSIMH,
YCTaHaBIMBAEMBIMHU U aKTyanu3upyembeiMu DenepanbHbeIM OIIEpaToOpoOM.

Ha ©0a3ze uentpoB "Touka pocrta" oOecneurBaercs peanu3anus oOpa30BATEIbHBIX IPOTPAMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HaIpaBIIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMHU 3aKOHOAATENLCTBA B cpepe 0Opa3oBaHus U C yU€TOM peKoMeHaanuii denepaabHOTro
onepaTtopa. B o0s3arensHOM mopsiike Ha 6a3e 1eHTpoB "Touka pocta" oOecneunBaeTcs OCBOCHUE
oOyvatonumucs ydeOHbIX mpeameroB "®dwusuka", "Xumwus", "buomorus" c wucnoab30BaHHEM
nprobOpeTraeMoro o00py0BaHuUs, PACXOIHBIX MaTepUAJIOB, CPEJCTB OOYUEHUS U BOCIIUTAHUSL.

He menee 1/3 o0bema BHEYpOUHOH €ATEIBHOCTH 00yUYarOIUXCsl JOHKHO OBITh OPUEHTUPOBAHO HA
HOJ/Iep)KaHUE E€CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOH HampaBlIeHHOCTeH 00pa3oBaTelbHbBIX
nporpaMM, IpUd 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHON HAIpPaBICHHOCTH HE MOXET
coctaBiATe MeHee 20% oT obmero o0beMa BHEYpOUHOH jedrenbHOCTH. OOpa3oBaTresbHbIE
nporpamMmbl IO JAPYrdM HApPaBJICHHOCTAM IIpU HAJIWYHUU BO3MOXHOCTH PCKOMCHIAYCTCA
IUTAHUPOBATh € UCIOJIb30BaHUEeM pecypcoB Llentpos "Touka pocta".

Pa3zpaGotka pabouux mnporpamMm mno npeameram "duzuka", "Xumus", "buonorus"”, yueOHbIM
IpeIMeTaM €CTECTBEHHO-HAyYHOM W TEXHOJOTMYECKOM HampaBJIEHHOCTEH W3 4YacTH y4eOHOro
wiaHa, (HopMUPYyeMOil ydacTHMKaMH OOpa3oBaTEIbHBIX OTHOLICHHH, NPOrpaMM BHEYPOUHOU
JESITEIbHOCTH U JONOJIHHUTENIBHOTO 00pa30oBaHUs OCYLIECTBISIETCA 00IIe00pa3oBaTeIbHBIMU
OpraHM3alMsIMH, B KOTOPBIX CO3/al0Tcs LEHTphl "Touka pocTa", caMOCTOATENBHO C YYETOM
METOJMYECKUX MaTepualoB W  pekoMeHjauuid  DenepasibHOro  omeparopa. Peammsanus
0o0pa3oBaTeNbHBIX ~ MPOTpaMM  JIOTIOJIHUTENIBHOTO  O0pa3oBaHMs B MAJIOKOMILJIEKTHBIX
o01ieo0pa3oBaTeabHbIX ~ OpraHU3alUsAX  OCYHIECTBISETCS MpPU HATUYUM Y  OpraHu3aluu
COOTBETCTBYIOIIMX yCJIOBUH. JlJIi MaJlOKOMIUIEKTHBIX 00I1€00pa3oBaTeIbHbIX OpraHU3aIUi
JIOITYCKAETCsl OTCYTCTBUE JIMLIEH3UU Ha JIOTIOJHUTENIbHOE 00pa3oBaHUE U PEaTM3yeMbIX MpPOrpaMM
JIONIOJIHUTEIIBHOTO 00pa30BaHMUs.

PekoMenpanuu Mo WMCHOJIb30BAaHUIO CTaHAAPTHOrO Komiuiekta obopynoBanus lLlentpa "Touka
pocta" mpH peanu3aluyd MporpaMM €CTECTBEHHO-HAYYHON M TEXHOJIOTMYECKOW HampaBlIeHHOCTEH
onpexaeneHsl B [Ipunoxxenuu N 5 k HacTosiuium Pekomenaanusam.

CompoBokJIeHHE U METOAUYecKoe OO0eCNedYeHne HWCIOIb30BaHUS MPOQHUILHOTO KOMIUJICKTa
obopymoBaHuss B 00pa3oBaTeIbHOM JEATENbHOCTH IIeHTpoB '"Touka pocrta" OCYIIECTBISIET
®denepanbHbI OnIEpaTop.



Meronudeckue MaTepuanbl, pa3pabOTKM W WHBIE MaTepHalbl 10 BOIMPOCAM HCIIOJIb30BAHUS
npopWILHOTO  KOMIUIEKTa  O0OpyHOBaHHs  pa3pabaThIBAlOTCS,  AKTYaIM3HPYHOTCS |
pactpoctpansitorcs DeepanbHBIM OMIEPATOPOM, B TOM YHCIIE C TIPUMEHEHHUEM COBPEMEHHBIX Mera
WHCTPYMEHTOB (BHJI€0, BEOMHAP, IMyOJIUKAIUN ).

@DenepalibHBIM ONEPATOPOM Ha PETYNIAPHON OCHOBE 00ecreunBaeTCs MPOBEICHUE METOJANYECKUX U
00ydJarmux MEpONPHITHA TI0 BOMPOCAM OpraHW3aluu oOpa3oBaTelbHOro mporecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEeM TPO(PHIBHOTO0 KOMITJIEKTa 000PYI0BaHUS, OKa3aHUE METOINYECKON
MIOMOIIH MPHU pa3pabOoTKe yU4eOHBIX MATEPUANIOB, 3aJaHHUK ISl COBEPIICHCTBOBAHUS MPAKTUYECKOM
MOJATOTOBKA OOy4aromuxcss MO Y4eOHBIM MpeAMeTaM, KypcaM BHEYPOYHOW JeATeIbHOCTH,
JIOTIOJTHUTEILHOTO 00pa30BaHUs JETEH.

[legarornyeckue pabOTHUKH, OCYHIECTBIAIOIMINE JesTeNbHOCTh Ha 0aze LlenTpoB "Touka pocra" ¢
NpUMEHEHHEM MPO(UIBHOTO KOMIUIEKTa O0OpYyIOBaHHUSA, MPOXOAAT OOY4YEHHE IO MpOoTrpaMMaM
JOTIOTHUTEIBLHOTO MpOo¢eCCHOHATBHOrO0 00pa3oBaHus (KypChl TOBBIINICHHUS KBaNu(UKALNUK) U3
OenepaibHoro  peectpa nporpamm  JIITO. TloBbimieHne KBaTH(PUKAUU — MEAArOTHYECKUX
pabOTHUKOB OCYILECTBIISIETCS] HE PEKE OJJHOTO pa3a B TPU roja.

S. Opranu3anMOHHO-METOAMYECKOE CONMPOBOK/ICHUE U UCIIOJIb30BAHUE
HHOM CO3JaHHOM B PAaMKaX peaju3allMi HAIIMOHAJIbHOI'0 MPOEKTA
"OOpa3zoBaHue" MHPPACTPYKTYpPHI

B nmemsix KOMIUIEKCHOrO compoBoXkaeHus pesrenbHocTd LlentpoB "Touka" ®denepanbHbIM
orepaTopoM oOOecreynBaeTcsl OCYIIECTBIEHHE MyONMKaMid U OOHOBIEHUS METOIMUYECKUX
MaTepUajoB, BKIIOYAIOIMINUX Y4eOHO-METOOUYECKHE MaTepuanbl (MHCTPYKIUH, METOJUYECKHE
nocoOusi, HHPOPMAIIMOHHBIE MaTepHajbl, IEPEUHN PEKOMEHIYEMBIX JUTEPATypHBIX MCTOYHHKOB,
BUJICOMaTEpHalIbl U JIp.), a TAK)KE€ MaTepUalbl 110 UTOraM MpoBeaeHus: Meponpustuii denepanbHoro
oreparopa (BeOMHaphbl, CEMUHAPbl, KOH(PEPEHIINU, COBEILIAHUS U JP.).

Jns  menarornyeckux pabotHukoB IlentpoB "Touka pocta" @enepaibHbIM —ONEPaTOPOM
o0OecrieunBaeTcs TMPOBEJACHUE TEMaTHUYECKUX BeOMHApoB U 00pa30oBaTENbHBIX MEPOIPHUATHH,
HalpaBJIEHHBIX Ha pPa3bACHEHHE BOIPOCOB peaM3aluu 00pa3oBaTelbHBIX MporpamMm Ha Oase
[lenTtpoB "Touka pocta" ¢ mpuMEHEHHEM TPOPUIBLHOTO KOMILJIEKTAa 000py10BaHUS.

Jns PernoHanbHBIX KOOPAMHATOPOB M pyKoBoasmmx pabotHukoB LlentpoB "Touka pocra'
®denepanbHBIN onepaTop oOecreynBaeT MPOBEACHNUE TEMATHIECKUX BEOWHAPOB, HANIPABJICHHBIX Ha
JIOTIOJIHUTEIIBHOE PA3bSICHEHUE BONPOCOB, OTHOCSIIMXCS K HCIOJHEHUIO KOMIUIEKCOB MEp
(TOpOXKHBIX KapT) Mo co3fgaHuio U QyHkuuoHupoBaHuio LlentpoB "Touka pocta", MOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3aTeneld (yHKIMOHUPOBAHUS, HCHOJIb30BAHUIO MHOM CO3AaHHOW B pamKax
peanu3anuy HalMoHaIBHOTO TIpoekTa "O6pa3zoBanue" HHOPACTPYKTYPHI.

B  mensx  sddextuBHOM ~ OpraHM3AIMOHHO-METOAMYECKOW  TMOJICPKKH  CO3JaHUSA |
¢ynkunonuposanus LlentpoB "Touka pocta" Ha Tepputopun cyobektoB Poccuiickoit @enepanuu
PernonanbHbIM  KOOpPAMHATOpPOM  oOecreyuBaeTcs  BOBJIICYEHHE  JETCKUX  TEXHOIMAPKOB
"KBantopuym", 1eHTpoB uudpoBoro obpazoBanus jgereil "IT-ky0", KiIIOUEBBIX LIEHTPOB
JIOTIOJTHUTELHOTO 0OpazoBanus "J[om HaydHOU Kosmaboparuu" B aestenbHOCTh LlenTpoB "Touka
pocta" B cnenyromux popmarax:

1. IIpoBeneHNEe COBMECTHBIX MEPONPHATHH Ui OOYYarOIIMXCS M IMENAarorHuecKuX pabOTHUKOB
o0mieoOpa3oBaTeNbHBIX OpraHu3anuid, Ha 0Oa3e KoTopbix co3natorcs Llentper "Touka pocra"



(oOyuaromyie ceMHUHApbl U MacTep-KJIacChl MO BOIPOCAM HCIIOJIb30BaHUS 000OpYIOBaHHUSA, CPEICTB
oOy4eHUSI ¥  BOCIHTAHUS; METOJUYECKHE MEpONpHATHS IO  BOHpocaM  pa3paloTky,
COBEPILICHCTBOBAHUS u BHEIPCHHUS porpaMm JIOTIOJTHUTEILHOTO o0pa3zoBaHUs
€CTECTBEHHO-HAyYHOH M TEXHUYECKON HAINpaBICHHOCTH, OPTaHU3ALUN BHEYPOUHOU JEATEILHOCTH
00y4aromuXxcst; MHANBUAYaIbHbIE KOHCYIBTALUYU IS IEJarOTHYeCKUX PaOOTHUKOB, B TOM YHCIIE B
peXXMME OHJIAlH; 3aHATUS NPOEKTHOW JEATENBHOCTBIO; KOHKYPCHBIE W COPEBHOBATEIIbHBIC
MEPONPUITHSL UIsl IeTeN U 1p.).

2. OpraHu3anusi U y4acTHE B PETHOHATBHBIX M MEKPETHOHAIBHBIX KOH(EpeHIUsIX, (pecTuBamsx,
dbopyMax 1Mo oOMeHy OMBITOM padOTHl Ha BHICOKOOCHAIEHHBIX YYEHHKO-MECTaX, B TOM YHCIE IO
peanu3zauuy npeaMeTHbIx obsacteil "EcrecTBeHHO-HayuHble npeamersl”, "EcTtecTBeHHBIE Hayku',
"Marematuka u uHpopmaTtuka", "OOmecTBo3HaHUE W ecTrecTBo3HaHMe", "TexHomorusa", a Takxke
nporpamm JIOTIOJTHUTETLHOTO o0Opa3zoBaHus €CTECTBEHHO-HAYYHOU u TEXHHYECKON
HaIlpaBJIECHHOCTEH.

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

I'paduk MeponpusiTHii, KBOTbl y4acTus, COJACPKAHUE U TEXHOJOTUHU IMPOBENEHUS MEPONPUITHH
nosoasircs denepanbHbIM ONEPATOPOM AONOTHUTENBHO.

4. Opranm3anus ¥ ydacTHE B TIPOBEICHHH WH(POPMALMOHHBIX KaMIIAHWUK 110 MOMYJISPH3AIHN
HalMoHainbHOro npoekta "OOpa3oBanue" Ha Tepputopuu cyObekToB Poccuiickoit denepauuu, B
TOM 4HCI€ COOBITHSX, TNPOBOJUMBIX [UIsi KOHCYJIbTAIIMOHHOTO COIPOBOXKAEHUS PpOAUTEIEH
(3aKOHHBIX TpeJCTaBUTENEH) OOYYaIOUIMXCS O BO3MOXKHOCTAX JUIS Pa3BUTUS CIIOCOOHOCTEH U
TaJaHTOB HX JeTei, NpoPecCHOHAIbHON OpUEHTAllMM U YCIEUIHOTO OCBOEHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpaMM 0011ero 00pa3oBaHusl.

5. Pa3paboTka, yTBepKIEHHE U peaqu3alus CeTeBbIX 00pa30BaTeNbHBIX 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 OpraHu3alnuii, Ha 6a3e KOTOPBIX CO3/1al0TCs
u  Qynkunonupytor ILlentper "Touka pocta", B pazauuHble (OPMBI CONPOBOXKIEHUS U
HAaCTaBHMYECTBA C  MCIIOJIb30BAaHHMEM  KaJpPOBBIX  PECypCOB, OOECIEUMBAIOLINX  paboTy
BBICOKOOCHAIIIEHHBIX YYCHHKO-MECT, CO3/IaHHbIX B CyOBekTe Poccuiickoit dexepannn B pamkax
HallMOHaJbHOTO mpoekTra "OOpa3zoBaHue" ¢ y4eTOM METOAONOrMM  (LI€JIEBOM  MOJEH)
HAaCTaBHUYECTBA OOydYaromMXCS JUIs OpraHu3alui, OCYIIECTBISIONUX  00pa30BaTEIbHYIO
NeSITeIbHOCTh M0 00mIe00pa3oBaTeIbHBIM,  JIOMOJHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM U
porpaMMaM CpeiHero npogeccHoHaIbHOIO 00pa30BaHUs, B TOM YHUCIIE C MPUMEHEHHEM JIYULINX
NPaKTUK 0OMEHA OMBITOM MEX1y 00Y4atOIUMHCS.

LenTpsr "Touka pocTa" UCTIONB3YIOT HHPPACTPYKTYPY U KAJPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBanTopuyM", co3maBaeMbix Ha 0Oa3e 00I1Ie00pa30BaTENbHBIX OpPTaHU3AIMMA, ISl Pa3BUTHSA
MPOEKTHOHN JnesTenbHOCTH oOyuatonuxcs. llemarormdeckue padotauku LlentpoB "Touka pocta"
00ecreunBarOT ydyacTie OOYyYalomuXcsi B MEPONPUITHAX JETCKUX TexHomapkoB "KBanTtopuym" c
yIAJIEHHBIM HCIOJb30BAHUEM OO0OPYAOBaHUS, CPEICTB OOY4YeHHS W BOCIHUTAHHS, a TaKxKe
MPUHUMAIOT Y4acTHE B OPraHU3yeMbIX UMHU CEMHHApax MO JEMOHCTpauuu 3(P(GEKTUBHOIO OIbITA
pcajm3anuun OGpﬁSOB@.TGJIBHBIX eCTeCTBeHHO-Hay‘IHOfI, TEXHOJIOTHYECKON U UHBIX HaHpaBHeHHOCTeﬁ
cpeau MHBIX OOIIe00pa30BaTeIbHBIX OpraHU3alMil, PACIONIOKEHHBIX Ha TEPPUTOPUU CYyOBEKTa



Poccuiickoit @enepanuu.

PernonanpHpIM  KOOpIMHATOPOM Ha  TeppuTopuu  cyOwbekta  Poccuiickoit ~ ®Denepanyu
obOecrieunBaerca paboTa MO MOAEPKKE 00I1e00pa30BaTENbHBIX OpraHU3alUi, [MOKa3bIBAIOIIUX
HU3KKHE O0Opa30BaTeNbHBIE pPE3YJIbTaThl, C HCIOJb30BaHUEM HHOPACTPYKTYpPHl U KaJpOBOTO
obecrieuenus IlentpoB "Touka pocra" B pa3auuHblXx (popmaTax (COBMECTHas peaau3aiivs
00pa30BaTeNbHBIX MIPOTrPaMM, MIPOBEIECHUE O0YUYaIOIUX MEPONPUATUN, CEMUHAPOB, KOHCYIbTALIUN

v 1p.).

IIpu mpoBeneHUN pas3IMYHBIX MEPONPHUATHM, CBA3AHHBIX C pealu3alyeld HAMOHAJIBHOIO IIPOEKTa
"O6pa3oBaHue", HCTIOJIB30BAaHUEM COOTBETCTBYIOIIECH MHPPACTPYKTYPHI, KaJIpOBBIX U (PHHAHCOBBIX
PECYpPCOB, JOIDKHO OBITH 00ECHEYeHO HMX HH(POPMAIIMOHHOE COMPOBOXKICHHE, B TOM YHCIE B
CpeICTBaX MaccOBOM MH(OpMAIIMH, COLMATBHBIX CETIX, Ha caiiTax 00pa30BaTENIbHBIX OpraHU3AIIHA
C MCIOJIb30BaHHEM (PMPMEHHON CHMBOJIMKH HallMOHAJILHOTO TipoekTa "O6pa3oBanue.

HNndpopmanus o6 yuactuu LlentpoB "Touka pocta" B Mmeponpusitusix Harpasisercs OenepanbHomy
OIIEpaTopy 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 HOPMATHBHBIX 3aTpaT Ha OKa3aHHe
rOoCy/IapCTBEHHBIX (MYHMIMIAJIBHBIX) YyCIAyr B cdepe IOIIKOJIbHOTO, HayalbHOro OOILIero,
OCHOBHOIO  OOLIEro, cpexHero oOIIero, CpemHero mnpodeccHoHaIbHOro  00pa3oBaHus,
JIONIOJIHUTEIBHOTO 00pa3oBaHUs JAETEl U B3POCIBIX, [JOMOJHUTEIBHOIO NPO(EeCCHOHAIBHOIO
0o0pa3oBaHUs AJ JIML, UMEIOLIMX WIHM IMOJyJarolluX cpenHee mpodeccuoHanibHOe 00pa3oBaHME,
npoeccCuoHaNbHOr0 00yYeHHUs, MPUMEHsEMBbIMH MIPH pacueTe oObeMa cyOcuauu Ha (PUHAHCOBOE
o0ecrieyeHHe BBIIOJHEHUS TOCYAAPCTBEHHOro (MYHHUIMIAJIbHOIO) 3aJaHMsl Ha OKa3aHUe
rOCy/IapCTBEHHBIX  (MYHULHMINAIbHBIX)  yCAyr  (BBIIOJIHEHHE  PAabOT)  TroCyAapCTBEHHBIM
(MyHMLIMNIAIBHBIM) yUYpeXIE€HUEM, YTBEP)KICHHbIMU IpHKazoM Munnpocsemenuss Poccun ot 20
HOs10ps 2018 1. N 235 u BKIIIOYAIOIIMMU B TOM YHUCIIE:

- omIary TpyJda TMeJarornyeckux pabOTHUKOB  0O0IIeoOpa3oBaTebHON  OpraHu3alIiy,
obecneunBaromux pynxronuponanue Llentpos "Touka pocra';

- IpuoOpeTeHne TO0CTaTOYHOTO 00BeMa OCHOBHBIX CPEICTB U MaTEPHAIBHBIX 3alIaCOB, B TOM YHUCIIE
PacXOJHBIX MaTepHalioB, A OOECleYeHHs peanu3anuu o0pa3oBaTeNbHBIX MPOTPaMM B OOBEME,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM peasin3aiiui o0pa3oBaTeI»HOTO POoIIecca;

- olecrieueHre TEKYIIEH IeATEIHLHOCTH 00I1e00pa3oBaTeIbHONW OpraHu3aluu 10 00eCIeUeHUI0
00pa3oBaTeNLHOTO MpoIiecca.

[Ipu ¢opmupoBanuu Owomxera cyobekra Poccuiickoit ®denepanuu (MectHoro Orojkera) Ha
OYEepeHOH roJ U TUIAHOBBIN MEPHOA HEOOXOAUMO MpeayCMaTpUBaTh OIOPKETHBIC aCCUTHOBAHUS B
o0beme, HeoOxonuMoM i (uHAHCOBOrO obecrneueHus ¢yHkuuonuposanusa LlentpoB "Touka
pocra', B TOM YUCJIE C yYETOM COOTBETCTBYIOIIEH NHIAEKCALIMH.

7. 3aKJII0YUTEIbHbIC MMOJ0KeHUS

[Ipu peanuzanuu MeponpusATHH B IesX co3nanus U GyHkuunonupoBanus Llentpos "Touka pocra"


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

cyonrekT Poccuiickoit ®@enepanuu obecrieunBaeT coOMOeHNE TPeOOBaHWI aHTUMOHOMOIBHOTO
3aKOHOJIATEILCTBA M 3aKOHOJIATEIhCTBA O KOHTPAKTHOW CHCTEME B cpepe 3aKyIloK TOBapoB, pador,
yCIyr afiss 00eCnedYeHHs] TOCYIapCTBEHHBIX M MYHHIIMITANBHBIX HYXKJ, B TOM YHCIE B YacTH
oOecrieyeHrsT TOBBIEHUS 3()(HEKTUBHOCTH, UCKIIOUEHHS OTPAaHUYCHUS KPyra IOCTABIIUKOB W
MOCTaBIISIEMOTO  O0OPY/IOBaHUS, TOBBIMICHUS PE3YJIbTATUBHOCTH OCYIISCTBICHHS 3aKYIIOK,
o0ecrieyeHHs: MPO3PAvyHOCTH, MIPEIOTBPAILECHHS KOPPYIIIIUU H JPYTUX 37I0YIOTPEOICHHIA.

[Ipu ocymectBienun cyowbekramu Poccuiickoit denepanuy 3aKkymoK TOBAapoOB, padOT, YCIAyr ¢
[EJTBbI0 TPHOOpETEHUsT 000PYAOBAHUS, PACXOAHBIX MATEPUAIIOB, CPEJICTB OOYyUEHUS U BOCITUTAHUS B
nensx co3ganus Llentpos "Touka pocra" 3a cuer cyOcuauu u3 penepanbHOro OI0KETa OI0KETaM
cyobekToB Poccuiickoii @enepannu Ha COOUHAHCHPOBAHHE PACXOAHBIX 00S3aTEIBCTB CyOBEKTOB
Poccuiickoit deneparuu:

- o0ecrnieuynBaeTcsl LEHTpaM3alMsl 3aKylNOK B IOPSAKE, OMNPEICIIEHHOM IYHKTOM 7 cTatbu 26
O®enepanbHoro 3akoHa "O KOHTPaKTHOM cuUcTeMe B cdepe 3aKymoK, TOBapoB, paboT, yciayr ams
o0ecrneyeHns rocy1JapCTBEHHbIX U MyHULIMIIAIbHBIX HYXKA'";

- IPUMEHAETCS] HAlIMOHAJIBHBIN PEXUM B COOTBETCTBHH ¢ TpeOoBaHusMU cTaThu 14 denepanbHOro
3akoHa ot 5 ampens 2013 r. N 44-®3 "O xoHTpakTHOI cucteme B cepe 3aKymnoK TOBapoB, padoT,
YCIIYT U1 00€CIIeYCHHSI TOCYIaPCTBEHHBIX M MYHUITUIAIBHBIX HYX)1'".

Kpome Toro, mpu ocyiiecTBiICHHH 3aKynok cyObekramu Poccuiickoit Denepanyivl TOKHBI OBITH
YUTEHBI:

- nojoxeHus: nocranoninenus [IpaBurtenscrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2013 "O
MHUHHMMAJIBHOH J10JI€ 3aKyTIOK TOBApPOB POCCUHCKOTO MPOUCXOXKACHUSA";

- nojoxeHus: nocranonienus [IpaBurtenscrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MUHUMAJIBHON 00s3aTeNbHON J0J€ 3aKYNOK POCCUUCKUX TOBAPOB U €€ JOCTIXKEHUU 3aKa3uyUKOM"
(Bmecte ¢ "llonoxkeHwem o TpeOOBaHUSAX K conepkaHuio U (popme oTdyera 00 oOBeMe 3aKyIoK
POCCHUHCKHUX TOBapOB, B TOM YHCJI€ TOBApOB, MOCTABISIEMBIX MPHU BBHIIOJIHEHUHU 3aKylaeMbIX pador,
OKa3aHUM 3aKyMaeMbIX YCIYT, OCYIIECTBIECHHBIX B LEJAX JOCTHKEHUS 3aKa3YUKOM MHUHUMAaTbHOU
00s3aTeNbHON JOMHM 3aKYNMOK, O TpeOOBaHMSIX K COACPNKAHUIO OOOCHOBAHMS HEBO3MOKHOCTH
JOCTIDKCHHS 3aKa3YMKOM MHUHUMATIBHOW 0053aTeNbHOM JTOIH 3aKYMOK POCCUHUCKUX TOBApOB (B TOM
Yrclie TOBAapOB, IMOCTABISEMBIX MPH BBIMOJHEHUH 3aKyMaeMbIX paboT, OKa3aHMM 3aKyMaeMbIX
YCIIYT) OTHIETBHBIX BUIOB, MPH OCYIIECTBIEHWU 3aKYMOK KOTOPBIX YCTAHOBJIEHBI OTPAaHUYEHUS
JOTyCKa TOBApOB, MPOUCXOMANINX U3 HWHOCTPAHHBIX TOCYAAPCTB, O TOPSAKE TOATOTOBKU U
pasMmemieHusT B eAuHOW WHGOPMAIMOHHOW cucTeMe B cdepe 3aKylmoK TaKuX oTdeTa |
obocHoBanus", "[lomoxeHHeM O TOpPSAKE, KPUTEPUSX U TOCIHEACTBHHM TPOBEACHHS OLIEHKH
BBITIOJTHEHHS 3aKa3YUKOM OOSI3aHHOCTH JOCTIKEHUS MHUHUMATHHOM 005S3aTeNbHON JOJU 3aKyIOK
POCCHUHCKHUX TOBapoOB (B TOM YHUCIIE TOBAPOB, MOCTABISEMBIX MPHU BBIMOJIHEHUHU 3aKylMaeMbIX padoT,
OKa3aHUM 3aKyMMaeMbIX YCIYT) OTACNBbHBIX BHJIOB, IPH OCYIIECTBICHUU 3aKYIMOK KOTOPBIX
YCTaHOBJICHBI OTPAHUYEHUS IOMyCKa TOBAPOB, MPOUCXOISAIINX U3 HHOCTPAHHBIX TOCy1apcTB").

IIpunosxcenue N 1

K Memoouueckum pekomeHoayusam

KOMIIVIEKC MEP ("AOPOKHASA KAPTA") 110
CO3JAHUIO U DYHKIIMOHUPOBAHHIO B
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OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJILCKOM MECTHOCTHU 1
MAJIBIX TOPOJIAX, HIEHTPOB OBPA3OBAHMUSI
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT TYECKOH
HATIPABJIEHHOCTEM "TOUYKA POCTA"

N HaumenoBanue OTBETCTBEHHBIH PesynbTar Cpox
MEPOIPUITHS
1. Y TBEpKICHBI: PernonanbHbIN PacniopsiquTenbHblil [He no3aHee 31
- TOJDKHOCTHOE JIMLO B [KOOPAUHATOP AKT PETMOHAJIBLHOIO [AHBaps X <2> roxaa
COCTaBe opraHa
[PETHOHAJIBHOTO MICIIOJIHUTEIIBHON
BETOMCTBEHHOT'O BIIACTH,
[poeKTHOro oduca, OCYILIECTBIISAOLETO
OTBETCTBEHHOE 32 rOCy/1apCTBEHHOE
CO3/1aHHE U yrpaBieHue B chepe
(yHKIIMOHUPOBAHUE 0Opa3oBaHus (Janee
eHTpoB "Touka -
pocra"; pacropsiAUTEIbHBIN
- IOKa3aTeIn axT POVB)

NIeSITeIbHOCTH LIEHTPOB
"Touka pocra";

- TunoBoe [lonoxenne
0 IEATEIBHOCTH
[lenTpoB "Touka
jpocTa" Ha TEPPUTOPUU
cyonekta Poccuiickoit
Denepanuu

- IepeYeHb
00111e00pa30BaTEIbHBIX]
OpraHHu3alnii,
[PacIIOJIOKEHHBIX B
CEIbCKON MECTHOCTH U
MaJIbIX TOpO/iax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3JaHKE
[{enTpoB "Touka

ocra'.

2. ChopmupoBan u PernonanbHbIN [Incemo CormnacHo
COTJIAaCOBaH KOOPAWHATOD, (benepaabHOTO OTICTEHOMY
MHPpacTPyKTypHBIN  |beaepanbHbIN orieparopa u rpadguky
ITCT oriepaTop pacToOpsAUTEIbHBIN

akT POVIB
3. OOBsABICHBI 3aKYNIKH  |PernoHambHBIN 3BemeHus o He nmo3aHee 1 anpesns




TOBapoOB, paboT, yCIyT [KOOPAMHATOP [TPOBEACHUU X rona

s coznanus LienTpos 3aKYyIIOK

"Touka pocra"

CdhopmupoBaHbI PernoHabHbIN PacniopsauTenbHblid [He no3aHee 1 anpens
[MPOEKTHI 30HUPOBAHUS [KOOPAUHATOPD akT POVB X roga

lentpoB "Touka

pocra"

[IpoBeneH MOHUTOPUHT|PErMOHAIBHBIN [To dhopme, 25 aBrycra X roaa,
paboT Mo MPUBEICHUIO [KOOPAMHATOP onpenensieMon ajee eKeroHo
romanok Lienrpos MuHIIpOCBELICHUS

"Touka pocta" B Poccum nnm

COOTBETCTBUE C DenepaabHbIM

METOANYECKUMU OIIEPATOPOM

[PEKOMEHIalUsIMU

MuHIIpOCBELICHUS

Poccun

Hauano paboThl PernonanbHbIN Mudopmanmonnoe |1 cenTsa6ps X roga
[entpoB "Touka KOOPIAUHATOPD ocsenieHue 8 CMU

pocra"

E>xekBapTanbHbIN PernoHanbHbIN Otuer 1 okTs16ps X roja,
MOHUTOPHUHT KOOpJMHATOP DenepanbHOMY nasee -
BBITTOJIHEHUS OIepaTopy Mo €KEKBApTaJIbHO B
[TOKa3aTeNeN CO3aHMs UTOraM TeYeHHEe 2-X JIeT

1 (O YHKITMOHUPOBAHUS MOHUTOpPHUHTA

tenTpoB "Touka
octa"

<2> X - roJ] oJty4eHus CyOCHuauu.

K Memoouueckum pekomenoayusim

OYHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHbIX OPI'TAHU3ALIUSAX,

Ilpunoowcenue N 2

MHUHUMAJIBHBIE UTHAUKATOPDBI U IIOKA3ATEJIN
PEAJIMZAIIUUN MEPOITPUATHUNA 110 CO3JAHUIO U

PACHOJOXEHHBIX B CEJIbCKOH MECTHOCTH U

MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUASA

ECTECTBEHHO-HAYYHOM U TEXHOJIOI'HMYECKOM

HAINIPABJIEHHOCTEH "TOYKA POCTA"




OCBaMBAIOIINX JBA U
0osee yueOHBIX
[peaMeTa U3 4ncia
[peIMETHBIX o0acTen
"EcTecTBEeHHO-Hay4HbIE
peaMeTs”,
"EcTecTBeHHbIC HAyKu'",
"Marematuka u
mHpopmaTuka",
"OO0111eCTBO3HAHUE U
ecTeCTBO3HaHME",
"Texnomorus" u (Win)
KypChl BHEYPOUHOMH

eI TeIbHOCTH
OOIIENHTEIIEKTYaIbHON
HAIPaBJIEHHOCTHU C
MICII0JIb30BaHUEM
CpPEICTB OOYYECHHS U
BocriuTaHus LleHTpa
"Touka pocra" <3>

Haumenosanue MuHanMaibHOE MunanmaiabHOE Meroauka pacyera
WHMKATOpa 3HAYEHUE B TOJ U1 | 3HAYCHHE B TOJ IS MUHUMAITBHOTO
(mokazaterns) 0011e00pa30BaTeIbHbIX| MaJOKOMIUIEKTHBIX |[TOKA3aTess B LIEJIOM I10

opranuzanyii, He  [oOmeoOpa3oBaTenbHbIX| CyObekTy Poccuiickoit
SBIISIOIIUXCS OpraHu3anuit ®denepanu, B roj
MaJIOKOMIUICKTHBIMU
UuciaeHHOCTh 300 100 Cymma 3HaYeHU
00yJaronmxcs (B rox oTkpbITUs - 150)|(B roa oTkpbITHs - 50) [MOKa3aTens 1o BCeM
00111600pa30BaTEIIHLHOM 00111600pa30BaTeIbHBIM
OpTraHU3aIiH, OpraHu3anusaM, Ha 6aze

KOTOPBIX CO3JAFOTCS
neHTphl "Touka pocta"

TEeXHUYECKON U
€CTECTBEHHO-HAYy4YHOU
HAIPaBJIEHHOCTHU C
MCII0JIb30BaHUEM
CpEICTB OOYYCHHS U
BocniuTaHus Llenrpa
"Touka pocra" <4>
(uenoBek)

(uenoBeK)

YncneHHOCTH 60 30 CymMma 3Ha4eHUI
00yJaroImuxcst (B rog oTkpbITHA - 30) |(B rOA OTKpBITUA - 15) [MOKa3aTens Mo BceM
0011e00pa30BaTeIbLHOM 0011e00pa3oBaTeIbHbIM
OpraHu3aluy, OpraHu3aiusM, Ha 0aze
OCBaMBAIOIINX KOTOPBIX CO3AI0TCS
ITOTIOJIHUTEIIbHBIE eHTpsl "Touka pocra"
00111600pa3oBaTebHBIC

[POTPaMMBI

J{oms megarornaeckux

100

100

100




PaOOTHHUKOB IIEHTPA
"Touka pocra",
poIIeAmuX o0ydeHne
[0 MPOrpaMMaM U3
peecTpa mporpaMm
[TOBBIIIICHUS
KBaTH(UKAITTH
(benepanbHOTO
onepatopa <5> (%)

<3> Hcnonb30BaHue cpecTB 000pyI0BaHUsA, O0YUEHHS U BOCIIMTAHUS BO3MOXHO Ha BCEX YPOBHAX
o0rmIero o0pa3oBaHus U LEIeCO00pa3HO IS pealn3alui YPOUHOU U BHEYPOUHOU JIEATEITBHOCTH TI0
nporpaMMaM €CTECTBEHHO-HAy4YHOM M TEXHOJIOTMYECKOH HampaBieHHOcTel. Pacuer mokasaresns
npeaycMaTpuBacT — CyMMHPOBaHHE  YHCICHHOCTH  OOydarommxcsi — o0meoOpazoBaTeIbHON
OpraHu3aliM, KaXIbli U3 KOTOPBIX 33J€HCTBOBAH B OCBOGHUM HE MEHEE JIByX NPEIMETOB, KypCOB,
JUCLUIUIMH (MOJyJiel) €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HamlpaBJICHHOCTEH B paMKax
peanu3aly OCHOBHBIX 00IEe00pa3oBaTeIbHBIX HNPOrpaMM. YUMUTHIBAIOTCA y4eOHBIE MPEIMETHI U3
yuciaa TNpeAMeTHBIX obOnacteir  "Marematnka u uH(pOpmarmka', "OOIIECTBO3HAHWE W
ecrectBo3Hanue", "TexHomorus", "EcTtecTBeHHO-HayuHble npeameTsl”, "EcTrecTBeHHbIE Hayku'" U
(M) Kypchl BHEYPOUYHOH NESTENBHOCTH, Peaji3yeMble C HCIOJIb30BaHHEM CPEACTB OOyYCHHS U
Bocriutanust Llentpo "Touka pocta". B cinywae, ecnmu B 00ueoOpazoBaTeabHON OpraHu3alui,
oO11asi YUCIEHHOCTh 00YYaIOIIMXCSl MEHbIIIE YKa3aHHOI'O 3HAYEHMsI, 3HAUCHUE [TOKA3aTeNsl JTOJIKHO
cocTaByATh He MeHee 80% OT 0011elt YNCIIEHHOCTH 00YUYarOIIUXCsl.

<4> B cnydae, ecnu B 00111€00pa30BaTEIbHON OpraHU3aIii, 00IIasi YUCICHHOCTh 00YJaromuxcs
MEHBIIIE 3HAYEHUS, YKA3aHHOTIO B IOKasaTesie 1, 3HaYeHHME IOKa3aTelsl JOJDKHO COCTaBJIATh HE
meHee  20% ot  oOmed  yucineHHocTH — oOydamomuxcs.  Jias  MaJIOKOMIUIEKTHBIX
00111e00pa30BaTeNIbHBIX OpraHu3alMi JONMYCKaeTCsl OTCYTCTBHE JIMIEH3UM Ha JIOMOJHUTENIBHOE
o0pa3oBaHHE U peali3yeMbIX IPOrpaMM JIOIOJHUTEILHOTO 00Pa30BaHHUS.

<5> B cooTrBercTBUN ¢ NYHKTOM 2 4yactu 5 cratbu 47 ®epepanbHOro 3akoHa ot 29.12.2012 N
273-®3 "OO6 oOpazoBanuun B Poccuiickoii @®enepanuu" TNOBBIIIEHHE KBaJU(UKALMU
Ne1arornyeckux pabOTHUKOB OCYLIECTBISIETCS HE peXe OJHOro pa3a B TpH roza. lloBeimeHue
KBaJIM(UKAIMK TIeJaroruuyeckoro paboTHuka neHTpa "Todka pocTa" 3acUMTBHIBAETCS MPH HATMYUU
JeMCTBYIONIEro (¢ JaThl MPOXOXAECHUS MPOLUIO He Oojee 3 JeT) yJO0CTOBEPEHHsI O MOBBIIICHUU
KBaIM(UKAMM IO IporpamMmam, COOTBETCTBYIOIIMM HampasiieHHocTsM Llentpa "Touka pocta',
WIA TPOXOXKJICHUHM OOy4deHMs IO mporpammam (enepanbHOro omepartopa. Takke yduThIBaeTcs
HaJIMYUe Yy TMeAarornyeckux pabOTHUKOB YIOCTOBEPEHHH O NOBBILICHUH KBaIU(PUKAIUU IO
nporpamMmaM  u3  ®DeznepanbHOro peectpa 00pa3oBaTENbHBIX MPOrpaMM  JOMOJHUTEIHLHOTO
poeCCHOHAIBHOTO 00pa30BaHUsI.

Ipunoowcenue N 3

K Memoouueckum pekomenoayusim

ITEPEYEHDb OBHIEOBPA3SOBATEJ/JIbHbIX
OPI'AHM3AIINU, HA BA3E KOTOPBIX IINTAHUPYETCA
CO3JAHUE U ®PYHKIUMOHUPOBAHUE LHEHTPOB
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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

POCCUMCKOH ®EJIEPALINN)

(HAUMEHOBAHMUE CYBBEKTA

HanmenoBanue
MYHUITUTIATEHOTO
oOpa3zoBaHHs

/1]

HanmenoBanue

0011e00pa3oBaTeIHLHON

OpraHu3anuu, Ha baze

KOTOPOH IIJIaHUPYETCS

coznanue LlenTpa
"Touka pocra"

FOpunnueckuii anpec
00111600pa3oBaTeIbHON
opranuzaiui (1o

yCTaBy)

YucieHHOoCTh
00yJaronmxcsy|

MaJtoKOMITIEKTHAs
(ma/HeT, KOJIMYECTBO
KJ1aCCOB-KOMILIIEKTOB)

Ilpunoscenue N 4

K Memoouueckum pekomeHoayusam

TUIIOBOE MMOJIOKEHHUE O HEHTPE OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOHN U TEXHOJIOIT'MYECKOU
HATIPABJJEHHOCTEH "TOUYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPITAHM3ALINN>

1. O01mue moJ10KeHUA

1.1. Lentp oOpa3oBaHUSI €CTECTBEHHO-HAYYHOW WM TEXHOJOTWYECKOW HampaBiieHHOCTeH 'Touka
pocta" Ha 0aze <HauMEHOBaHHE 00IIE00pa3oBaTENbHON Oopranu3anun> (nanee - LleHTp) co3nan c
LEeNbI0 pPa3BUTHUS Yy OOydYalOIIMXCSl €CTECTBEHHO-HAay4yHOM, MaTeMaTH4ecKoW, MH(OpMalOHHON
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEATUBHOI'O MBIIUICHHS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKON HAIPABIEHHOCTEN.

1.2. LleHTp He sBIsETCS HOPUANYECKUM JIUIIOM W ACHCTBYET IJIsI TOCTMXKEHHS! YCTABHBIX LiEJIeH
<HaWMEHOBaHHUE 001e00pa30BaTENLHON OpraHu3aui> (Jajiee - YUpexkJeHHe), a TaKkKe B IEIx
BBITIOJIHEHHST 3a/7lad M JOCTIDKCHHS TIOKa3aTeJie W Ppe3yJbTaTOB HAIMOHAIBHOTO ITPOCKTA

"OOpazoBanue".

1.3. B cBoeil nearenbHocTH lleHTp pykoBoacTByeTcs DenepanbHbIM 3aKOHOM Poccuiickoi




Oeneparun ot 29.12.2012 N 273-93 "O6 obpazoBanuu B Poccuiickoit denepanun’, ,
JpYTMMH HOPMaTHBHBIMH JOKyMeHTamMu MunucrepctBa npocsemenus Poccuiickonn ®enepanun,
WHBIMM HOPMAaTMBHBIMM IIpaBOBbIMM akTamMu Poccuiickoir ®denepanuu, mporpammon pa3BUTHS
<HaMMEHOBaHME O001e00pa30BaTENbHON OpraHu3alMy™>, IJIaHaMUd paboThl, YTBEPKIECHHBIMU
ydpeaurenem 1 HactoAmuM [lonoxxeHneM.

1.4. LlenTp B CBOEH 1€ATEILHOCTH MTOAYMUHSACTCS PYKOBOJAUTEIIO Y UPEXKACHUS (IIUPEKTOPY).

2. Leau, 3apaun, GpyHkuuu aesarejabHoctu Llentpa

2.1. OcHoBHOW 1ENbIO JeATENbHOCTH LleHTpa sBiseTCS COBEPLICHCTBOBAHME YCIOBHM JUId
HOBBIILIEHUS] KadecTBa OOpa3oBaHUs, PACIIMPEHUs BO3MOXKHOCTEH OOydaroluxcs B OCBOCHHUHU
y4€OHBIX NPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOIMYECKON HalpaBiIeHHOCTEH, Mporpamm
JIOTIOJIHUTEIBLHOI0 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOI HampaBIEHHOCTEH, a Takxke
JUISL IPAKTUYECKON OTpabOTKU yueOHOro MaTepuaia no yueOHsIM npeameram "®dusuka", "Xumus",
"buonorus".

2.2. 3apayamu LleHTpa sSABIAIOTCS:

2.2.1. peanu3amus OCHOBHBIX OOIIEO0pa3OBaTEIbHBIX NPOTPAaMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOH HAIPaBICHHOCTEH, B TOM YHCJIE B paMKaX BHEYPOUYHOM
NeSITeILHOCTH 00yUaromnXcs;

2.2.2. pa3paboTka U peaau3alus Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00I1€00pa30BaTeIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHON M TEXHUYECKOM HANpPaBIEHHOCTEH, a Takke WHBIX Mporpamm, B
TOM YHUCJIC B KaHI/IKy.]U[pHI)II\/’I nepuon;

2.2.3. BOBIICUCHHUE o6yqa101u1/1xc;1 " negarorudycCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,

2.2.4. opraHuzanus BHEYYeOHOH JesATeIbHOCTM B KaHMKYJSIpHBIA IepHoi, pa3paboTka u
peanu3anysi COOTBETCTBYIOIIMX OOpa3oBaTeNbHBIX MporpamMMm, B TOM UHCIE /Js Jlarepew,
OpraHU30BaHHbBIX 00Pa30BaTEIbHBIMU OPraHU3alMAMU B KAHUKYJISIPHBINA TIEpUO/;

2.2.5. mnoBbimeHHEe MpodecCHOHATBPHOTO MacTepcTBa Iegarorudeckux pabotHukoB LleHTpa,
peaM3yIONINX OCHOBHBIE U JIOTIOJTHUTEIbHBIE 00IIe00pa30BaTENbHbBIE TPOTPAMMBI.

2.3. LlenTp anst JOCTUKEHHUSI 1I€JIM U BBITIOJIHEHHMS 3314 BIPABE B3aUMOJIEHCTBOBATH C:
- pa3IUYHBIMHU 00pa30BaTEILHBIMU OPTaHU3ANMAMEI B (HOPME CETEBOTO B3aMMO,ICHCTBUS;
- C UHBIMU 00pa30BaTEIbHBIMU OPTaHU3aIUsIMHU, Ha 6a3e KOTOPHIX co3Manbl IeHTpHI "Touka pocta";

- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBISIONIMM (QYHKIMHM 1O HHGOPMAIMOHHOMY,
METOJIMYECKOMY M OPTaHU3aIMIOHHO-TEXHUYECKOMY COIIPOBOXK/IEHUIO MEPOTIPUATHH MO CO3JaHUIO U
¢ynkumoHupoBanuto 1eHTpoB "Touka pocra", B TOM 4YHCI€ 10 BOINPOCAM MOBBIILICHUSI
KBaJIM(DUKAIMY MTeJarOTHYECKUX paOOTHUKOB;

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

3. llopsinok ynpasiaenusi llearpom "Touka pocra'

3.1. PyxoBomurenp VYupexaeHHs U3JAeT JIOKAIbHBIH HOPMATHBHBIM AaKT O Ha3HA4YE€HUU
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pykoBoautens LleHTpa (KypaTopa, OTBETCTBEHHOIO 32 ()YHKIIMOHHMPOBAHUE U PA3BUTHUE), a TAKXKE O
co3nanuu Lentpa u yreepxxaenuu Ilonoxenue o aesarenbHoctu Llentpa.

3.2. PykoBomutenem lleHTpa MokeT OBITh Ha3HAYEH COTPYIHUK YUPSKICHHS W3 4YHUCITA
PYKOBOJSIIIIUX U EAArOrH4ecKux pabOTHUKOB.

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

3.3.2. npexncraBiATh uHTEpechl LleHTpa Mo JOBEPEHHOCTH B MYHMIMIAIBHBIX, IOCYAapCTBEHHBIX
OpraHax perMoHa, OpraHM3aIMsIX U pean3aluy neiel u 3agad Lentpa;

3.3.3. oTunthiBaThCs niepen PykoBoguTenem YupexaeHus o pe3ynbrarax padbotsl LleHnTpa;

3.3.4. BBINOJHATH UHBIE OOA3aHHOCTH, MPEAYCMOTPEHHBIE 3aKOHOAATEILCTBOM, YCTaBOM
YupexxaeHus, 10JKHOCTHOM HHCTpyKIMel 1 HacTosmuM [lonoxenuem.

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocymiecTBIATh paccTaHOBKY KaapoB llentpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISIETCS
MPUKA30M PYKOBOJUTEINS YUPESIKICHUS;

3.4.2. Mo coriacoBaHUIO ¢ PYKOBOAMUTENEM YUPEKICHUSI OPTraHU30BBIBATH YU€OHO-BOCITUTATENbHBIH
npotiecc B LlenTpe B cOOTBETCTBUU C LesIMU U 3a1auaMu LleHTpa 1 oCyIiecTBISTh KOHTPOJIb 32 €T0
peanuzanue;

3.4.3. OCYIIECTBIATh TMOATOTOBKY OOYYarOIIMXCS K YYacTHIO B KOHKypcax, OJMMIIMAJIAX,
KOH(EPEeHIUSIX ¥ MHBIX MEPOIPHUATHIX M0 MPo(uITto HanmpaBleHul aearenbHocTH LlenTpa;

3.44. 1o CcOrnacoBaHMIO C PYKOBOJUTENEM YUPEXKIECHUS OCYILIECTBIATh OPTraHU3aLHAI0 U
MIPOBEJICHUE MEPONIPUATHI MO MpOoUITI0 HanpaBiIeHUH nesrenbHocTH LlenTpa;

3.4.5. ocymecTBIATh MHBIE IIpaBa, OTHOCSIIMECS K JieATeNbHOCTH LleHTpa u He mpoTuBOpeyalue
HelsiM M BHJAAM JESTEIbHOCTH 00pa3oBaTeNbHOM OpraHM3aliMi, a TakXke 3aKOHOJAATEelIbCTBY
Poccniickoit denepanum.

Ilpunoscenue N 5

K Memoouueckum pekomeHoayusam

PEKOMEHJALIUU 110 UCITIOJB3OBAHUIO
CTAHAJAPTHOI'O KOMIVIEKTA OBOPYJIOBAHUSA
HEHTPA "TOYKA POCTA" I1PU PEAJIM3ALIUUN
IMPOI'PAMM ECTECTBEHHO-HAYYHOH "
TEXHOJIOI'MYECKON HATTIPABJIEHHOCTEHN

[lepeueHp cTaHAAPTHOTO KOMIUIEKTAa OOOpymoBaHus s ocHameHus LlentpoB "Touka pocra"
c(OpPMHPOBAH C YUETOM psijia IPUHIUIIOB, B TOM YHCIIE:

[TpuHIMT TpEeeMCTBEHHOCTH cucTeM 00opyaoBaHus. O0opyaoBaHUE AT TPOBEICHUS YICHUYECKIX
MPaKTUYECKUX pabOT SBISETCA OOMIMM [T YPOBHEW OCHOBHOTO OOIIEro M CPEAHETO OOIIero



oOpa3oBanus. B cucreme HarisgHbBIX CPEACTB OOy4YeHHS U JEMOHCTPAIIMOHHOTO 00OpYyIOBaHHUS
UMEIOTCSI 0a30BBIC AIIEMEHTHI, OOIIME i OCHOBHOTO OOIIETO M CPEIHEro o0Iero oOpa3oBaHMUSL.
[ludposass maboparopuss u 0O0OpyAOBaHHE OOIIETO0 HA3HAYCHHUS TO3BOJISIOT OOECIeYnBaTh
JIeATEIFHOCTh OOYYalOIIMXCsS KaKk B OCHOBHOM, TaK M B CTapIIel IIKOJE, a B COBOKYITHOCTH C
U(POBBIMU J1A0OPATOPUAMHU 1O (PHU3UKE, OMOJOTHH M XUMHUH - TMPAKTHYECKYIO JEATEIBHOCTH B
paMKax M3y4eHUs €CTECTBCHHO-HAY4HBIX rpeameToB B 10 - 11 kiaccax Ha yriyOJIeHHOM ypOBHE.

[lpuHoMn coyeTaHWst KIACCHUECKMX M COBPEMEHHBIX CPEACTB M3MEPEHHH U  CcrocoOoB
HKCIEPUMEHTAIBHOTO HCCIIEIOBaHMs SBICHUH. B cocraB 00OpyZOBaHUS BXOIAT KJIacCHYECKHE
CpeAcTBa HM3MEpeHHs (HampuMep: AWHAMOMETPHI, CTPENOYHbIE aMIEPMETP M BOJBTMETP) |
udpoBsie PUOOPH (HarpuMep: HU(PPOBBIE BECHI, CeKyHAOMEp) U AaTynku. CoOmofeHne 3Toro
NpUHIOKIA UMeeT 0c000e 3HaYeHHE Ul YPOBHS OCHOBHOTO O0IIEro 00pa3oBaHMs, OCKOJIBbKY 371€Ch
MPOUCXOIUT 3HAKOMCTBO CO CHOCOOaMHM HW3MepeHUs (U3HYECKUX BEIWYHH, (HopMHpyeTcs
NOHMMAaHHE NPUHIMIOB JCHCTBUS AaHAIOTOBBIX H3MEPHTENBHBIX NPUOOPOB W 00ECHEYMBACTCS
nepexo K NCIOIb30BAHUIO0 HHCTPYMEHTOB I (PPOBOI TabOpaTOPHH.

[IpuHuuMn npuopuTeTa YYEHUYECKOTO SKCHEPUMEHTA JJI Pealnu3alli CUCTEMHO-AESITEIIbHOCTHOIO
noaxoAa. Peanmuzarusi CUCTEMHO-IEATEIBHOCTHOTO TOJAX0/a B OOYYEHUH E€CTECTBEHHO-HAYUYHBIM
npenMeraM 0OasupyeTcsi B IMEPBYIO OYepeb Ha BOBJICUYCHHU OOYYAIOIIUXCS B IMPAKTUYECKYIO
NCATCIIBHOCTD I10 HpOBeIICHI/IIO Ha6JIIOIl€HI/II71 U OIIBITOB. HOBTOMY 3HAYUTCJIBHAA 4aCTb Ha6JHOIIeHI/II71
W ONBITOB, KOTOPbI€ B TPAJAUIIMOHHOM METOAMKE TMpeajaraiuch Kak JEeMOHCTpPAIlMOHHBIE,
MEPEHECEHBI B pa3ps/ yueHnueckux padbot. CiaemyeT OTMETUTh, YTO B HACTOSAIIEE BPEMSI U3YUCHUE
bu3uky, XUMUU M OHOJOTMM B OCHOBHOHM MIKOJNe M Ha 0a30BOM YypOBHE CTapileil HIKOJIbI
OPUEHTUPYETCS HAa OCBOCHHE E€CTECTBEHHO-HAYYHOW IPaMOTHOCTH, KOTOPOE HJET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEH yualmxcs aHaINu3upOBaTh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0 MHGOPMAIUIO U
HUCITIOJIB30BAThH HOJ'IyLIeHHI)IG 3HAHUS IJIs1 06T)$ICH€HI/I$I HBJ’[GHI/II71 158 HpOIICCCOB 0pr>1<a}0nlero MI/Ipa;
MOHUMATh OCOOCHHOCTH WCIOIb30BAaHUS METOJOB E€CTECTBO3HAHHS JUIS TMOJYYSHHs] Hay4HBIX
JaHHBIX HpOSIBJ'[S[TI) CaMOCTOSTCIBHOCTD CY)KJIGHI/Iﬁ 1 IIOHUMATh pOJ'II) HaYKI/I U TEXHOJOTHYCCKUX
WHHOBAIIM B Pa3BUTUU OOINECTBA; OCO3HABATH BAYKHOCTb HAYYHBIX HCCIEIOBAHUU U HX CBS3b C
HalllUM MaTepUaJbHBIM OKPY)KEHHEM W COCTOSHHEM OKpyKaromeid cpenbl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO T'PAMOTHOCTBH IPEANOJAraeT akKUEeHT Ha METOAOJIOTMI0 HAYKU U HANPIMYIO
CBsI3aHO KaK C O6HII/IM YUCJIOM y‘leHI/I‘-IGCKI/IX OIIBITOB B Kypcax C€CTCCTBCHHBIX HayK, TaK H
HANPaBIEHHOCTHIO WX Ha (OpPMHpPOBAHUE CAMOCTOSTENBLHOCTH JCHCTBHM TIpU TPOBEICHHUU
HaOJIIOZICHUH, U3MEPEHUHN U UCCIICIOBAHUIA.

Hcnonp30BaHne CpeACTB HATMAIHOCTH W y4yeOHOTO OOOpYyJIOBaHUS B Y4eOHOM MpoIecce
HAPaBIIEHO HAa BBHITIONHEHUS CIEAYIOMUX (QYHKIHI: oOecreuynBaioT OoJjiee TMOTHYIO U TOYHYIO
uH(popMalMio 00 M3yd4aeMOM SIBIEHUU WIM OOBEKTE U TEM CaMbIM CIOCOOCTBYIOT IMOBBIIIEHHUIO
KauecTBa OOYYEHHs; MOMOTAl0T B MaKCHMAIbHOW Mepe pa3BUTh TMO3HABATEIbHBIE WHTEPECHI
ydalmuxcs; MOBBIIIAOT YPOBCHb HArJIAAHOCTU M AOCTYIMHOCTH O6y‘—IeHI/I${; YBCINYNBAIOT 00BEM
CaMOCTOSITENILHOM pabOThI yJalIuXcsl Ha YpOKE U BHEYPOUHOU eATeIbHOCTH; CO3AAI0T YCIOBUS IS
OpTaHHW3aINH MMPAKTUKO-OPUCHTHPOBAHHON TIPOSKTHOW M UCCIICIOBATEILCKOM JIEeATEIbHOCTH; JTal0T
BO3MOXXHOCTh JIOCTYITHEE U TIIyO)Ke pacKphITh COAEp)KaHHWE y4yeOHOro maTepuana, CoCOOCTBYIOT
(OpPMHUPOBAHUIO Y YUAIIUXCS MOJOKUTEIBHBIX MOTUBOB 00YUYEHHUS.

Baxmwueiimeii dacthto ocHamenus lLlentpa "Touka pocra" sBisercs uugppoBas nabopaTopws,
NepevyeHb JAaTYMKOB KOTOPOH IMO3BOJISIET MCIIOJIb30BaTh 3Ty Ja00OpaTOPHIO MPU U3YyYEHUH (PU3HKH,
XUMHU ¥ OMOJoTHU. BBeseHne B IIKOMBHBIN 3KCIIEPUMEHT HU(POBBIX JATYUKOB JJISI PETUCTPALIIH
Pa3IMYHBIX BEIMYMH M BO3MOXKHOCTU HCIOJb30BaTh KOMIbBIOTEP (CMapT(OH WM IUIAHILET) Ul
pacyeToB U O(QOPMIICHHS PE3YIbTATOB OIBITOB, MO3BOJSET IMEPEUTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb IMPOBEJIEHHUS HW3MEPEHUil, YIPOCTUB IMPOLIECC H3MEPEHHUH U IOBBICUB HMX TOYHOCTb.



[TosiBnenne 1MQPOBBIX TEXHOJIOTHI B Ja00OpaTOPHBIX pabOTax MOBBIMACT MX AaKTyaJbHOCTh U
[IPUBJIEKATEIBLHOCTh B CO3HAHUM COBPEMEHHOIO ILIKOJIBHUKA, YCUIUBAET 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 KaueCTBEHHBIX
HAOJIIOJIEHUI U OIIBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanue 1udpoBoil a0OpaTOpHM CYIIECTBEHHO HM3MEHSET IMOAXOABl K TPOBEACHHIO H
JEMOHCTPALIMOHHBIX, U YIEHUYECKUX OMBITOB:

Hcnonp3oBanue I.IPI(i)pOBbIX JaTYUKOB B KauCCTBC MU3MCPUTCIIBHBIX HWHCTPYMCHTOB UH3MCHACT
MoAXOAbI K IPOBCACHUIO IIPAMBIX I/I3MepeHI/Iﬁ (bI/I3I/ILICCKI/IX BCJIMYHH.

TpaguIIMOHHO B Ka4yecTBE CPEICTB HM3MEPEHHs HCIIOJIB30BAIACH MPOCTEHIINE WHCTPYMEHTHI
(ppIlUaXHBIE BECHl M PA3HOBECHI, MEH3YpKa, JUHAMOMETpP, TEPMOMETP) M CTPEIIOYHBIC MPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcmons3oBanne III/I(i)pOBI)IX AATYUKOB IMO3BOJIACT Ha COBCPHICHHO APYTrOM Ka4€CTBCHHOM YPOBHC
MMPpOU3BOJUTL HU3MCPCHHUA BpPEMCHHU, PACCTOAHUA, HUMCTb BO3MOXHOCTL PCTUCTPHUPOBATHL H
Ha6JIIOI[aTI) HN3MCHCHHEC BO BPpCMCHHU TAKUX BCIMYHH KaK TCMIICPATypa, JICKTPHUICCKOC HAIIPSAIKCHUC,
CHJia TOKa U T.A.

OTH BO3MOKHOCTH MMO3BOJIAKOT, HAIpUMEDP, Ha YPOKax (1)I/I3I/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTDH
MIHOBCHHYIO CKOpPOCTH TCJia, ABHIXXYLICIOCA HEPABHOMCPHO, Ha6JHOIlaTI) B AWHAMMUKE IIPOLECC
BHGKTpOMaFHHTHOﬁ WHAYKIIUHU, BOBHUKHOBCHUC U U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHHUEC TEMIICPATYPhI C TCUCHUEM BPEMCHU B IMTPOLECCE YCTAHOBJICHUA TCIIJIOBOI'O PaBHOBECHUA U

T.1O.

Ha YpOoKax OHOJIOTUH TIOSBIISAETCS BO3MOXKHOCTh MOJIYYHUTh KOJHWYCCTBCHHLIC JaHHBIC IIpU
IMMPOBCACHNU OIIBITOB, HAIIPUMCP: IIPU OIPCACICHUN q)aKTOpOB, BJIMAOINHUX Ha CKOPOCTH IIpoHecca
q)OTOCI/IHTC?;a, Opu MU3YUYCHUU ObIXaHUA KOpHeﬁ U JIMCTHEEB, IIpHU HUCCIICAOBAHUU YCHOBI/Iﬁ
npopacTaHusd CEMSH U T.O.

Ha ypokax XMMHUM Ha KOJIMYECTBEHHBIH YpOBEHBb MEPEXOJAT MPaKTHUECKUE paboThl MO H3YUYEHUIO
npoliecca IEKTPOIN3a, UCCIEA0BAHUE IK30TEPMUUYECKUX U YHAOTEPMHUUECKUX PEAKIIMH, TEIIOBOIO
apdexta ropeHuss Tormea U T.J. C UCHONB30BAaHUEM TPAJAULMOHHBIX '"aHAJIOrOBHIX" CpEACTB
NOJ00OHBIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, MNpu Tmepexoae Ha LUPPOBYIO
7a0opaTopui0 B TEMaTHMYECKOM IUIAHUPOBAHMM HEOOXOAMMO MPEAyCMOTPETh JOMOJIHUTEIBHOE
Bpems A1 00ydeHHs] paboTe ¢ JaT4MKaMH, BKJIOYas COOPKY SKCIIEpUMEHTAIbHON YCTAaHOBKH C
JaTYNKaMHM, CHATHUE MOKAa3aHUM € SKpaHa KOMIIbIOTEpA, ONIPEIEICHUE OTPEILIHOCTEN N3MEPEHUH.

s paGoThl ¢ HUPPOBBIMH JaTUMKAMH HCIIOJIb3YETCS CIIEMajIbHOE MPOrpaMMHOE obOecrieueHue,
YCTQHOBJICHHOE Ha KomribtoTep. [lJis KOMMYyHUKAuu HU(PPOBBIX NATUYUKOB, 3aIHMCH U XPAHEHUS
uH(pOpMalnK, MOTYYEHHON C UX MMOMOIIBIO, IIU(pOBas J1adopaTOpPUs UCIOIb3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOrPAMMHBIM 00€CIIeUeHUEM.

Mcnonb30BaHue KOMMBIOTEPHOM (DOPMBI PErMCTpallid MOJYYEHHBIX 3HAYEHUH M TOCTPOCHUS
rpagukoB H3MEHSET NOAXOAbl K O(OPMIIEHHIO JAaO0OPATOPHBIX U MPaKTUYECKHX paboT
00yJaronuMucs.

JlaHHBIE, TTOJTyYeHHBIE MTPU TTOMOIIY IU(PPOBBIX JaTINKOB, BHOCATCS B AJIEKTPOHHBIE TAOIHIIBI, YTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHCUMOCTEH HCCIIEAyeMBbIX BEIMYMH Ha 3KpaHe KoMmmbioTepa. Ha
OCHOBaHHMH 3THX TPpa(UKOB [1e1aTh BBIBOJBI O XapaKTepe 3aBHCUMOCTH BEJIMYMH OT BPEMEHH HIIH
Opyrux —mapamerpoB. Ha  yrimyOGneHHOM — ypoBHE — 1menecoo0pa3Ho  o0ydyaThb  HPOBOJHTH



aNMpPOKCUMALIMIO BBIOPAHHBIX TOUEK UTOTOBOW IpauecKoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH IIO3BOJISIIOT aBTOMATH3UPOBATh PYTHHHBIC MPOLEIYPHI 3arOJIHEHUS
TaOJIML, BBINOJHEHWE OJHOTHUIIHBIX pacueToB, nocTtpoeHus rpadukon. Ludposas ¢oroxamepa
no3BoJsier cdoTtorpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M IPUKPEIHTH
dororpaduio B 3NEKTPOHHBIN OT4eT. Takum 00pazoMm, OCYHIECTBISETCA MEPeXo]l K 0(hOpMIICHUIO
AJIEKTPOHHOI'O OTYETA O MPOAEIAHHOM SKCIIEPUMEHTE, IPOEKTHOM UIIM MCCIIEI0BaTENbCKON padoTe.

B03MOXXHOCTE HCITOJIL30BaHUS BI/II[€OH86J'IIOI[CHI/IX 3a MpoucCCOM BBIITOJTHCHHS IMTPAKTUYCCKUX pa60T
06yanOH_[I/IMI/ICSI HU3MCHACT MMOAXOJbI K OICHHBAHUIO pa60T.

OJEeKTPOHHBIM OTYET O MPOAETAHHOM NPAKTUYECKOH padoTe MOXKET  CONMPOBOXKIATHCS
HpUKpeIUIeHHON  (doTorpadueid, KoTopass IO3BOJISIET OLEHMBATh IPABUIBHOCTh COOpaHHOU
OKCIIEPUMEHTAIBHOM ~ YCTaHOBKM, OoJieeé TIOJHO ONPEACSITh IOJHOTY H  IMPaBHIBHOCTH
IIPOJEIIAaHHOT O UCCIIEJOBaHMs, AHAIN3UPOBATh JIOCTOBEPHOCTh IIPEJICTAaBICHHBIX
DKCIIEPUMEHTAIBHBIX  JaHHBIX. [Ipy OJZHOBPEMEHHOM  BBIIIOJIHEHMM Pa3HbIMM  TPYINIIAMHU
00yyaroIuXxcsl pasHbIX HCCIIEA0BATENbCKUX padOT I1es1eco00pa3HO HCIONIb30BaTh BHUIE03AINUCh
BCEro xoza pabor. B 3ToM ciyyae OLEHMBATBbCA MOIYT HE TOJBKO IPEAMETHBIE PE3YJIbTATHI,
CBSI3aHHBIE C NPOBEICHNEM KOHKPETHOI'O IKCIIEPUMEHTA, HO U KOMMYHHUKATUBHBIC U PETYJISTUBHBIC
JEHCTBUS: IUIAHUPOBAaHUE padOThl, OTCICKMBAHME XOJa pabOThl, KOPPEKLHUs IUIaHAa padoThI,
KOMMYHHKAIIMsI B COBMECTHON AEATENbHOCTH, HATMYME (WIM OTCYTCTBHE) KOH(DIMKTOB U CIIOCOObBI
UX pELIEHUS.

Hcnonb3oBanue nuppoBbIX J1a00paTOPHM CYIIECTBEHHO PACIIUPSIET CIEKTP BO3MOXKHBIX OIBITOB U
UCCJIEJOBaHHUM, 0COOEHHO ATO KacaeTcsl U3y4yeHus: OMOJIOTHUH U XUMHUH.

Pacummpenne crekrpa BO3MOXHOCTEH MOXKHO MPOWJUTIOCTPUPOBATh HAa MPUMEpPE HU3YYEHHUS
AJIEKTPOMArHUTHOM MHIYKIMU B Kypce (usuku. [Ipy Mcronp30BaHMM CTPEIOYHOTO aMIiepMerpa
TPaJMLIMOHHO HAOMIOJNAIOT JMIIL ()aKT BO3HUKHOBEHHS HHIYKIIMOHHOTO TOKa B IPOBOJHHUKE U
W3MEHEHHUE €r0 HaIPaBJICHUS NP U3MEHEHUHU CKOPOCTH BHECEHMS] MarHWTa WIHM €ro MOJSPHOCTH.
Hcnonp3oBanne nUQPOBOro AaTyuka MO3BOJSET MONYy4uTh ocuumiorpammy OJC MHIyKIUH,
BO3HHUKAIOILEH B KaTyIIKe, IPU IIPOJIETE Yepe3 HEE MAarHUTa. DTO MO3BOJISET CPAaBHUBATh 3HAUYEHUS
MakcuMaibHbIx DJIC mpu mposere yepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMH U C pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MIOJIy4YEHHOU 3aBHCHMOCTH, KOHCTPYMPOBaTh
9KCIIEPUMEHTAJIbHBIE 33J]a4l 110 U3YYEHHIO 3JIEKTPOMAarHUTHON MHIYKIUU.

[MudpoBast mabopaTopusi TO3BOJSET OPraHU30BaTh IMPOCKTHYI0 M Yy4eOHO-HCCIEIOBATEIbCKYIO
ACATCIIBHOCTE MIKOJIbHUKOB KaK B paMKaX YpPOKOB, TaK U BO BHGypO‘IHOfI ACATCIIBHOCTH. Hanmuane
pa3HoOoOpa3HbIX NU(POBBIX MATYMKOB JAET BO3MOXKHOCTH IPOBOJUTH CaMble pa3zHOOOpa3HbIe
MCCJICIOBaHMS, ONMUPAsCh HAa WHTEpeCchl oOydaromuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH
WCCJICIOBAHMSI OKOJOTUYECKOW HAMpPaBICHHOCTH IO BBISIBICHUIO (DAKTOPOB  3arps3HEHUS
OKPY>KaIOIIEeH Cpebl, N3yUYEeHUIO IKOJOTUYECKOTO COCTOSIHUSI TIOMEIICHUH NTKOJIBI, TTOYBHI, BO3/IyXa
B HaceJIeHHOM MyHKTe U T.J. MccnenoBatenbckue paboThl ¢ UCIIONB30BaHUEM U(POBBIX JTATUUKOB
nenaecoodpasno mpeziarate ydammmcs 10 - 11 kmaccoB B pamMkax oOs3aTeNbHOM JUIsl HUX
MIPOEKTHON AEATENbHOCTU. BBINMOIHEHNE TaKMX MPOEKTOB SIBJISETCS OCHOBAHUEM JUJISl OLEHKH HE
TOJIBKO YpPOBHA C(i)OpMI/IpOBaHHOCTI/I MPEAMETHBIX PE3YJIbTATOB, HO UTOTOBOU OLCHKHU OJOCTHXXCHUS
METaINpeIMETHBIX pe3yJabTaTOB OOy4YCHHs: KOMMYHHMKATHBHBIX (KOTOpPBIE OIICHHMBAIOTCS KaK B
npouecce NpoBeleHHs padoThl, TaK M B MpoOIEcCe 3allUThl MPOEKTa WM HUCCIECJOBAHMS) H
PETYJIATUBHBIX (KOTOPBIE OLIECHUBAIOTCS B IPOLIECCE BHIMOIHEHMSI IPOEKTA).

OCHaH_IeHI/Ie AJI1 U3YUCHUSA (bI/I3I/IKI/I MNpeaACTaBJICHO B BUAC O60pyI[OBaHI/ISI AJI1 ACMOHCTPAalluOHHBIX
OTIBITOB M 00OPYIOBAaHMS JIJIsl TAOOPATOPHBIX padOT W YUYEHUUYECKUX OIMBITOB, BKIIIOUAsT OONTYIO ISt



€CTECTBEHHO-HAYYHOTO IHUKJIA IU(PPOBYIO JIAOOPATOPUIO, a TaKkKe IM(PPOBYIO JIAOOPATOPHUIO TI0
¢bu3uke (KaK JOMOTHUTEIBHBIN AIEMEHT JJIs YIIyOJeHHOTO U3YUeHUS (DU3UKH).

JleMmoHCTpaniMoHHOE 00OpyI0OBaHHE OOECHEeUMBAET BO3MOXHOCTh HaONIO/eHHs OOJIBIIMHCTBA
U3Y4aeMbIX SIBJICHMM, MPOLECCOB M 3aKOHOB. OTO BO3MOYKHO IPU ONTHMAJIbHOM COYETAHUU
AQHAJIOTOBBIX M IU(POBBIX CPEACTB HAONIOIEHUS, aHalIM3a W3MEpUTENbHON uHpopmanuu. Tak,
Harpumep, Ui Kypca (PU3MKH OCHOBHOH HIKOJIBI €CTh BO3MOXKHOCTB JIEMOHCTPALIMHU KIIACCHYECKHUX
JEMOHCTPALIMOHHBIX 3KCIIEPUMEHTOB: IMajJieHue Tel B TpyOke HbioToHa, AeMOHCTpauus AeHcTBUS
aTMocepHOro JaBieHHs, 3akoHa [lackams, wu3MeHeHUs oObeMa Tel TNpU HArpeBaHHUU
(oxJlaXx/IeHUn), TPUTSHKEHUS Moyiekydl u T.J. Habop mo snekTpocTtaTHke [aeT BO3MOXKHOCTh
JEMOHCTpAallMM  3JIEKTPU3alMM TeJ, 3aKOHAa COXpPaHEHMsl 3apsia, JHMHUNA HalpsHKEHHOCTH
JNEKTPUYECKOTO TMOJds M T.J. U MOXET HCHOJIb30BaThCs Kak 8§ Kiacce MpU HU3YyYCHHUH
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu U3y4E€HUHU JIEKTPOCTATUKH.

[lpn mpoBeneHMM JEMOHCTPAIIMOHHBIX OIBITOB JIOJDKHBI COOMIONAThCS TpeOOBaHHS K HX
HarjiIsigJHOCTHU (HCHaﬁ U IIOHATHAaA IIOCTaHOBKaA OHI)ITa), BUIUMOCTH U BCCX ydalIMXCA Kilacca (HpI/I
HAJIMYUK  MEJIKUX JeTaleil MCIONb3yeTcs HX YBEIMYCHHOE H300paKEHHWE TPU OMOIIH
BeO-KaMephl), SMOIMOHAIBHOCTH ¥, MO BO3MOXXHOCTH, 3aHUMATEIBHOCTH (IEMOHCTPAIMOHHBIN
OIIBIT JIOJDKEH BBI3BIBATh MHTEPEC YYaIIUXCs, CO3/aBaTh MOTHBAIMIO K HM3YYEHHIO IPEIMETa) M
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha IEMOHCTPAIMIO KOTOPOTO OH OBLIT HAIPaBIICH).

Onnako peanm3anys AEATEIBHOCTHOIO IOAXOAAa B OO0y4eHMHM (U3UKE IEPEeHOCHT AakKIeHT ¢
JIEMOHCTPAIlMOHHOTO AKCIEPUMEHTa Ha ydeHudeckuid. Hampumep, mo MexaHuKe HCCIEI0BaHHE
KMHEMATUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMUKH, KOJI€OATEeIbHBIX IBUKCHUN MIEPEHECEHO B
YUYEHHUECKUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm oOopynoBaHus. Ilpum wusydenun
AJIEKTPOAMHAMUKN J1a0OpaTOpHOE OO0OpYJOBAHME IIO3BOJIIET HCCIEA0BaThb HE TOJIBKO 3aKOHBI
MNOCTOSIHHOTO TOKa, HO C HCIOJb30BAaHUEM KOMIIBIOTEPHOrOo ocuuiuiorpada mo3Bojser
IpoHA0II0IaTh U UCCIEN0BATh JIEKTPUYECKUE LEMH MEPEMEHHOrO TOKa, OJOK JHUOJI0B IMO3BOJISIET
UCCIIEIOBaTh BOJbTAMIIEPHBIE XapaKTEPUCTUKU aAuona. Ilpm m3yuyeHUM ONTHKH J1abopaTopHOE
000py/I0BaHUE TO3BOJSET H3YYUTh 3aKOHBI T'€OMETPUYECKOM ONTHUKH (TpEJOMJICHHE CBETa B
HNOJYLWINHAPE M TOJydYeHHEe M300pakeHUs B JIMH3aX) M IMPOHAOIIOAAaTh OCHOBHBIE SIBICHUS
BOJIHOBOM onTuku (uHTepdepeHuuss | Moisdpu3anusi), HCCleloBaTh JAUQPPAKIMIO CBETa
(TudpakMOHHAs PElIEeTKa).

B coorBercTBUM ¢ NpeaIMETHBIMU pe3ynbTaTaMu O0y4deHHs (usuke o0opyaoBaHHE IS
YYEHHUYECKUX OIBITOB 00ECIIeYMBAET MPOBEJCHHUE CIEAYIOIUX THIIOB paboT, CrpyNIUpPOBaHHBIX MO
BHJIaM JIEATEIbHOCTH, HE3aBUCHUMO OT MX TEMAaTUYECKOW ITPUHAICKHOCTH:

1. IlpoBeneHwe NPSIMBIX H3MEPEHHH (GU3NIECKUX BEIHYUH (M3MEPEHUE MACChl, 00beMa KHUIKOCTH,
TEMIepaTypbl XKHUJIKOCTH, CHUJIbI, CHJIBI TOKA, HANPSIKEHHs) C MCIOJIb30BAaHHEM AaHAJOTOBBIX H
U (POBBIX TPHUOOPOB.

2. IIpoBepka 3aJlaHHBIX MPEINOIOKEHUN (TpsMbIe U3MEPEHUsT (PU3NYECKUX BEJIWYMH U CPaBHEHHE
3aJJaHHBIX COOTHOILIEHHM Mexay HuMu). Hampumep: mpoBepka ycCIOBUM IJIaBaHHs Tell, YCIOBHM
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U  MapalIeNbHOTO
COEIMHEHUS TPOBOJIHUKOB U T.J.

3. Pacuer mo noyiydyeHHbIM pe3yJbTaTaM MPsAMBIX MU3MEPEHHH 3aBUCHUMOIO OT HHMX Mapamerpa (B
OCHOBHOI1 1IKOJE) U KocBeHHbIE u3MepeHus (B 10 - 11 kiaccax). Hanpumep: yckopeHnue Tena npu
PaBHOYCKOPEHHOM  JIBUKEHHHU, YCKOpPEHHE CBOOOJHOIO TMaJeHMs, JKECTKOCTh MpPY>KHUHBI,
KO3 PUIIMEHT TPEHUs CKOJIBKEHUS, MEXaHn4ecKas paboTa U MOIHOCTh H T.JI.



4. HabGmoneHue sSBIGHUH M TIOCTAHOBKA OMBITOB (HA KAa4eCTBEHHOM YpPOBHE) MO OOHAPYKEHUIO
dakTopoB, BIMAIOUIMX Ha [pOTEKaHWE JaHHBIX sBiIeHWi. Hampumep: mnpsmMonuHeiiHOe
pacrpocTpaHeHHE CBETA, JUCIIEPCUS CBETAa; H3yUCHHUE CBOMCTB M300PaKEHHS B TNIOCKOM 3epKaje U
T.II.

5. HccnenoBanne 3aBUCHMOCTH OJHON (PU3WYECKOW BEIUMYHMHBI OT JPYrOM C TMpeJCTaBICHHUEM
pe3ynbTaTOB B BUIE rpaduka W pacueTa MCKOMOTO Mapamerpa. Hampumep: 3aBHCHUMOCTH MYTH
PaBHOMEPHO JIBIDKYIIETOCS Tela OT BPEMEHHM JIBH)KCHHUSI TEJIa; CHUJIbI TPEHUS CKOJIBKCHUS OT CHJIBI
HOPMAJTBHOTO JJABJICHUS, Ka4ecTBa 0Opa0OTKH MOBEPXHOCTEH TET U HE3aBUCUMOCTH CHJIBI TPSHHUS OT
IJIOMIAM COMPUKOCHOBEHHS TEN; CHJIBl YIPYTOCTH OT YJIMHEHHS TPYXXUHBI; BBITAIKUBAIOIICH
CWJIBI OT 00beMa MOTPYKEHHOH YacTH Tella W OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHMOCTH OT
IJIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO IOTPY>KEHO TEJIO U T..

JlaGopaTopHoe o00opyaOBaHHE O0OECIEUUBACT CAMOCTOSITCIIBHBIA YYEHUYECKUM HKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3iuuHble GOpMbl: (PPOHTANBHBIN SKCIIEPUMEHT ((PPOHTANBHBIE OMBITHI U
nabopartopHbie PabOTHI), padOTHl MPAKTHKYMa, Y4€OHO-HCCIICIOBATEIILCKHE PAa0OTHI U MPOSKTHI
9KCIIEPUMEHTANLHOTO xapaktepa. [Ipm 3TOM HOPMATHBHO-00S3aTENbHBIM BHE 3aBHCUMOCTH OT
ypoBHS u3ydeHHS (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTEbHONW MPOTPaMMBI
(OCHOBHAsI WJIM CpelHsAs LIKOJIa) sBIseTcs (POHTANbHBINA 3KCHEepuMeHT. MIMEeHHO mocpeacTBoM
(GPOHTANIBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIC pPEe3YNbTAaThl JKCICPUMEHTAIBHOTO
XapakTepa, a yJalluMHUCs OCBAaMBAIOTCS CIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKA3aHHBIM BBIIIIE
IATH TUIaM padoT. JIabopaTOpHBINA MPAKTUKYM IIEJIECO00Pa3eH TOIBKO MPHU YIITyOJICHHOM YpPOBHE
U3YYEHHUS MIpeIMeTa.

OnTuManbHBIM IS TOCTHIKEHUS 1eNieil mpoBeneHus (POHTATBHOTO DSKCIEPUMEHTA SIBISETCS
MpeICTaBICHHE JabOpaTOPHOTO OOOPYAOBAHUS M MAaTEPUATIOB B BUJIE TEMATHUYECKUX KOMILIEKTOB
M0 MEXaHWKe, MOJEKYISIpHOW (pu3mKe, dNMEeKTpUIecTBY M onTuke. lcnonap3oBaHue TeMaTUYECKUX
KOMILJIEKTOB CITOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAKHEWIIIETO YMEHUS, KaK MOAOO0D yHaIIUMUCS
000py/lOBaHUsT B COOTBETCTBUU C II€NbI0O HCCIENOBAaHUS U3 U30BITOYHONH HOMEHKIIATYPHI
NPEJI0KEHHOTO0 KOMIUIEKTA; MO3BOJISET MPOBOIUTH 3KCIEPUMEHTAIbBHYIO padOTy Ha Jr0O00M 3Tare
YpOKa; YMEHbILIAeT TPYAOBBIE 3aTpaThl YUMTENs MpPU MOJATOTOBKE K YpOKaMm, IOCKOJBbKY HE
TpeOyeTcs epeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 331a4aMU KOHKPETHOTO ypOKa.

HpI/I IJIAaHUPOBAHUHN TPAKTHYCCKUX pa60T BA)KHO HMMCTb B BUIAY, YTO HNPCIMCTHBIC PE3YyJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKTepa MOryT OBITH OCBOEHBI TOJIBKO IIpru OINTHUMAJIBHOM COUYCTAHHUU
KpaTKOBPEMCHHBIX (I)pOHTaHBHLIX OIIBITOB U OAHOYAaCOBBIX J'Ia60paT0pHLIX pa60T.

BaxHoe 3HaueHue umeer TOT (pakT, YTO B cocTaB (POHTAIBHOIO OOOpPYAOBAHUS HApPANY C
AQHAJIOTOBBIMH BXOASAT M LU(pOBBIE cpencTtBa u3MepeHUs. K HUM OTHOCSTCS 3JIEKTPOHHBIN
CeKYHJIOMEp C JaT4MKaMM, JSJEKTPOHHBIE BeChl M JaTyuku LudpoBoi nabopatopuu. Takum
00pa3oMm, Ipu NPOBEACHUN PPOHTATILHOTO SKCIIEPUMEHTA B OCHOBHOM IIKOJIE YUEHUKH 3HAKOMATCS
C 2JIEKTPOHHBIMU CIIOCO0AMH M3MEPEHUH U BBIYUCIICHUH.

brnokx oOopynoBaHusi A ydyeHUYecKMX paboT mo ¢usuke cPopmMupoBaH Ha 0Oaze mepedHs
o0opynoBaHusl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO 5JK3aMeHa Mo  (usuke.
Hcnonp3oBanne mnpuOOpOB W OOOpYIAOBaHWUS C EAWMHBIMH JIJII  BCEX  OOYYarOUIUXCS
XAPaAKTCPUCTUKAMHA MO3BOJACT CTAHAAPTU3UPOBATL MPOLCAYPHI BBIIIOJIHCHUA 3KCIICPUMCHTAJIBHBIX
3aJJaHUi Ha dK3aMEHE U 00ECHeUnTh HAJEKHYIO OLEHKY pe3yJIbTaTOB Ha OCHOBAHUHM HKCIEPTHOMN
IMMPOBCPKHU OTBCTOB 06y11a101m/1x051. HpI/I 9TOM OCHOBAaHHMEM [JIs1I BbIBOAA O IIPABUIIBHOCTU
IPOBE/ICHUS JIaHHOTO OIIbITA SBISAIOTCA PE3yNbTaThl, IMOJYYEHHBIE YYAIIUMHCA IOCPEICTBOM
NPSMBIX U3MEPEHHH 3aJaHHBIX (PU3UUECKUX BEITHUUH.



HaGop s mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOTO JK3aMeHa oO0ecreuMBaeT pazpaboTKy
HECKOJIbKUX OJHOTHUIIHBIX 33JaHUI MPHU UCIOJIB30BAaHUHM OJMHAKOBOIO OOOPYAOBaHMS C Pa3HbIMU
XapaKTEPUCTHKAMH. DTOT MOJIXO/ IEJIeCO00pa3HO UCIOIB30BATh U MPHU MPOBEACHUHN (HPOHTAIBHBIX
OMBITOB U JabopaTOpHbIX padoT. Hampumep, npu npoBeieHUN UCCIEI0BaHUS 3aBUCUMOCTU CHJIbI
TOKa OT HANpPsDKEHUS MOXKHO BBIJCIUTH B KJIACCE TPYIIIBI, KOTOphle OYyAyT MPOBOIUTH JAaHHOE
UCCJICOBAHNE, UCIIONB3Ysl PE3UCTOPHI C Pa3HbIM COIPOTUBIEHUEM, U JIaMIouKy. Ilo pesynbTaram
MOYKHO CPaBHUTH MOJYYECHHBIC 3aBHCUMOCTH, OOCYIUTh TPAHMIBI BBHIOJHEHHUs 3akoHa Oma uis
y4acTKa LEeNH, OIPEIEIUTh COIIPOTUBIICHUS PE3UCTOPOB.

Crnenyer OTMETHTb, YTO IPU HPOBEAECHUH (POHTAIBHBIX OINBITOB U JIAOOPATOPHBIX paboT B
OCHOBHOM IIKOJIE TpeOyeTcs 3auch pe3yabTaToB BCEX MPSMBIX U3MEPEHUH ¢ ydeToM abCOMOTHON
HOrPEHIHOCTH.  3]1eChb INPU  MCIOJIB30BAaHUM  TPAJULHOHHOIO  000OpyaOBaHUS  (MEH3YpOK,
JUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIEPMETPOB U BOJBTMETPOB aAOCOIIOTHYIO
HOTPEIIHOCTD 11€J€CO00Pa3HO CBA3BIBATH C LIEHOW JlesieHus Mpubopa, a npH nepexojae K HUPppoBbIM
UHCTpyMeHTaM (mudpoBbIle Bechl W AATYMKH) YYUTh paboOTaTh C OMUCAHUSAMHU 3TUX MPHOOPOB,
BbIJIENIAS JaHHbIE 00 aOCOJMIOTHOW IMOrPEeUIHOCTH, JUOO MpeajsaraTh 3HAYEHUE IOrPEIIHOCTU B
TEKCTE 3aJJaHuM.

[Ipu mpoBeneHUU WHCCIEAOBAHUS 3aBHUCUMOCTEH OJHON (U3NYECKOW BEIMYMHBI OT JIPYroi
yyaniecsi TOJKHBI OCBOUTH TIOCTPOSHUE TPaPHUKOB ¢ yKa3aHHWEM aOCONFOTHBIX MOTPEIIHOCTEH, a
[IpU MPOBEACHUU PabOT Ha MPOBEPKY MPEATOIOKEHUHN - YMETh CPAaBHUBAThH 3HAYCHHUSI IBYX MPAMBIX
U3MEPEHH C ydeToM aOCOJIIOTHOM MOTPEHTHOCTH (HAmpuUMep, IMyTEM CpPaBHEHHS WHTEPBAJIOB
MOJIyUYEHHBIX 3HA4YeHWM Ha 4yucioBoi ocH). [IpoBeneHue u3mepeHuil M HCCIEIOBaHUN B Kypce
¢mzuku 10 - 11 KiaccoB JOMONHSIOTCS MCIOJb30BAHUEM OTHOCHUTEIBHBIX IOTPEITHOCTEMH,
ydamuecs JAOJDKHBl HAYYUThCS pPACCUUTHIBATH OTHOCHUTENIBHBIE MOTPEHIHOCTH B MPOCTEUIINX
CITy4asix IPsIMBIX U3MEPEHUM U CPAaBHUBATh TOUHOCTH PA3JIMUHBIX U3MEPEHUH.

OOpamaeM BHMMAaHME, YTO OLIEHHMBAaHUE JIAOOPATOPHBIX pabOT JOJKHO 0a3upoBaThcs, KaK U B
KPUTEPHSIX OLIEHUBAaHMs SKclepuMeHTanbHbIX 3amanuii KMM OI'D, He Ha mnpaBWIBHOCTH
odopmienns otdera o pabore, a Ha MPABWIBHOCTH JIEHCTBHUN MO cOOpPY YCTaHOBKH, IPOBEIECHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHUOOPOB.

OcHaienue Juist u3ydyeHus: OMOJIOTUN TMPEAICTABICHO KOMIUIEKTAMU JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repbapueB W KOJUIEKLMH MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke LuppoBon
naboparopuelt A MPOBeAEHUS MpakTUUecKux padot. Kpome Toro, npu n3ydeHun OMOJIOTHU MOXKET
UCMONb30BaTh IH(ppoBas maboparopuss 1O OUONOTUM (KAaK JOMOJHUTEIbHBIA D3JIEMEHT Ul
YTIyOJIGHHOTO M3y4YeHUs Kypca).

B yuebHOM mpouecce ydaiuecss JOKHBI MOJTYYUTh BO3MOKHOCTh UYBCTBEHHOTO BOCHPUSTHUS
U3y4aeMbIX SBJICHUN M 00beKTOB. OHAKO M3ydaeMble SIBIEHUS M OOBEKTHl HE BCErJa MOTYT OBITh
HEMOCPEACTBEHHO BOCIPOM3BEIEHBl WIM IOKa3aHbl B y4eOHOM momelieHuu. B stom ciydae
ydeOHOe 000pylOBaHUE Ja€T BO3MOXKHOCTh MX BOCIPOU3BECTH OIOCPEIOBAHO, YEPe3 KOJUIEKIHIO,
repOapHbIil TMCT, MUKPOIIPENapar, MoJiejb, BU1€0pparMeHT U T.11.

Brnaxxnele mnpenapaTbl MpeNCTaBISAIOT €000 HaTypalbHble OOBEKTbI, CMOHTHPOBAHHbBIE Ha
CTEKJISTHHOW TJIACTUHKE U OIYILEHHBbIE B CTEKJISIHHBIN HUWIMHIAP C KOHCEPBUPYIOIIEH KHUIKOCTHIO,
1100 TpencTaBleHHBIE B IUIACTHKE. 3/1€Ch MPEAaraloTcsl TOTaJbHbIC MpenapaTsl, MO3BOJISIONINE
M3y4aTh BHEIIHEE CTPOCHHE OpraHWU3Ma WM ero 4yactu, (Hanmpumep: "Kopenb 6000BOT0O pacTeHus ¢
kiayoenbkamu", "l'amroka"); aHaTOMHUYECKHE TpenapaThl, NpeAHA3HAYCHHbIE JUIS H3Y4YCHUs
BHYTPEHHETO CTPOCHHS OpraHM3Ma WM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHHE
msrymkn”, "BHyTpeHHee cTpoeHue nTHibl"); OHOoJI0rnyeckie npenapaTsl, Jaroliye MpeicTaBlieHue



0 CTagusX pa3BUTHS opranusMa (Hampumep: "Pa3zButue koctuctoi pwiObl", "PazButne Kypuis").
Brnakuble npenapaThl UCIONB3YIOTCS KaK pa3JaTOYHbII MaTepual B Ipolecce AEMOHCTPALUU IpU
U3YYEHHH HOBOIO Marepuaja WIA B IIPOLECCE BBIIOJHEHUA MPAKTUUYECKUX 3aJaHHi,
pa3paboTaHHbBIX Ha UX OCHOBE.

['epOapun - coOpaHue MpPeCcCOBaHHBIX, 3aCYILIEHHBIX PACTEHUN WJIM UX YAacTeH MMOMOIalT U3ydaTh
pacTeHue B KaOMHETEe M y3HaBaTh €r0 B IIPUPOAE, a repOapusaunus - HauOojee MPOCTOM crocod
COXpaHEHMsI PACTEHUH M UX YacTell B TeueHHe IJIMTEIbHOro BpeMeHH. B mepeune npeanaraercs
cucTeMaTHyeckuii repoapuii (Hanpumep, "OCHOBHBIE TPYIIBI pacTeHUH'") U repdapuil mo oOuien
Ouosnoruu (KOTOpBIA TO3BOJIAET MPOMUIUIIOCTPUPOBATh HM3MEHUMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYECKHe KaTerOpHH U BUA000pa30BaHKE, AUBEPTEHIINS U KOHBEPI€HIIUS, TOMOJIOTHYHBIE U
aHAJIOTUYHBIE OpraHbl, pyJIUMEHTapHbIE OpraHbl, apoMop¢o3, uanoafanTanus GeHoTun U reHoTHIl,
NOJIMIUIONJMS, OTAAJEeHHas TuOpuau3anus, B3aUMOJAEWCTBUE pACTeHUH C aOMOTHYECKUMHU
dakTopamMu cpelpl, B3aUMOJEHCTBHE pacTeHUil ¢ OmornyeckuMm (axkropamu cpeabl). ['epbapHbIit
MaTepuail UCIOJIb3YIOT KaK pa3fAaTO4yHbI MaTepuall sl IEMOHCTPAIMN N3Y4aeMbIX OOBEKTOB, I
BBINOJIHEHUS] MPAKTUYECKUX 3aJaHUi NpU 3aKpeIUIeHUH MaTepualla MM JMArHOCTHKH Y4eOHBIX
pE3yIbTATOB.

Takxe mpeAcTaBIeHbl KOJUIEKIIMM - Ha0Ophl MPEIMETOB WM BEUIECTB, MOAOOPAaHHBIX IO
omnpeneseHHbIM mnpu3HakaM. OOBbEKTaMH WX MOTrYT OBITh pachpaBi€HHbIE U 3aCYIICHHBIC
HACEKOMbIE, PaKoOoOpa3Hble, PAaKOBUHBI MOJUTIOCKOB, OT/AEIbHBIE YacTU CKEJIETOB >KUBOTHBIX. B
KOJUICKIIUSX COYCTAIOT HATYPAIbHBIC OOBEKTHI C MX N300paKCHUEM B BUJIC PUCYHKOB WJIH MYJISDKEH
- umutauuid. [IpeanokeHHple B nepedyHe MOp(ojIoruueckre KOJJICKIMU JAl0T IMPEICTaBICHHE O
BHEIITHEM CTPOCHUM OpPraHOB WJIM WX YacTeW, IO3BOJISIOT TPOBOJUTH CPaBHEHUS OOBEKTOB,
BBISICHATH WX OOIIME YepThl U 4epThl pa3nuuus (Hampumep: "[IpencraBurenn oTpsaI0B HACEKOMBIX"
U JIp.); 00111e01M0IOTHYEeCKHEe KOJUICKITUU TTO3BOJISIOT BRISICHATH B3aUMOCBSI3H B OPTaHUYECKOM MUPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, TMPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "lIpumMepsl 3aUTHBIX MTpUCTIOCO0IeHUH Y HacekoMbIx"). Komekmuu, kak u repoapuu,
UCTIONB3YIOT KaK pa3aTOYHBIM MaTepuan Juid JAEMOHCTpallMd H3y4aeMblX OOBEKTOB, IS
BBITIOJTHCHUS MPAKTUYCCKUX 3aJaHUi TP 3aKPeIICHUH MaTepHalia WU JTUAarHOCTUKU YYeOHBIX
pE3yNbTaTOB.

O3HaKOMJICHME Y4YaIlUXCS C MHUKPOCKOIMYECKMM CTPOCHHEM JKUBBIX OPIraHM3MOB - OJIHA U3
[VIaBHEWIIUX 3a37a4 HayKH, IO3BOJISAIONIMX TOJBECTH IIKOJbHUKOB K IOHMMAHHUIO €IUHCTBA
OpraHu4eckoro mupa. /s mpoBeneHus J1abOpaTOpHBIX paboOT B LUPPOBYIO TAOOPATOPHIO BKIIOUYEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/Abl 1 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS] UMEIOTCS HE00X0IuMoe
OCHAIIIEHHUE [T IPOBEACHUS JIaOOPaTOPHBIX padoT.

[Mudpposast naGoparopuss BKJIOYAaeT HAOOp M M3rOTOBJIEHHUS MHUKporpenapatoB. Cpexue
npenapaTsl M3rOTAaBIMBAIOT AJI HEMENJIEHHOIO paccMOTpeHusa. K HUM OTHOCATCA KUAKOCTHBIE
(0OBEKTHI OOBIYHO TTOMEUIAIOTCS B BOAY, a MpenapaThl COXPAHSIOTCS B TEUEHHUE HECKOJIbKUX JTHEN),
cyxue (HampuMmep, 4YacTUIy NTHYbEro IMepa, NPOCTO MOJOXKHUTh HA MPEIMETHOE CTEKJIO U
MUKpPOCKOIIUPOBATh), JKMBbIE IMpemapaThl (Ma3Ku - Kaluld >KMJIKOCTH, HampuMep KpOBH) H
BUTAJIbHBIE TpenapaThl (KOTOpbIE HCIOJIB3YIOTCS JUISI H3YYEHHUS MAaJIOKJIETOYHBIX OOBEKTOB
(mpocTedmmMX, KOJOHUM BoJopociei), [uisi HaOmoaeHus JABMXKeHUd (Tydenbku, ameOsl).
[TpuroroBneHre MUKpoINpenapara BIpabaThIBaeT y y4yallerocss HaBbIKM CaMOCTOSATEIBHON paboTHI,
AKTUBU3UPYET UX [TO3HABATENIbHYIO JEATEIbHOCTh U 3HAKOMHUT C TEXHUKOW M METOAMKON HAydHOTO
uccnenoBanus. B mudpoByio 1abopaTopuio BKIIOUEH TaKKe M HAOOp MUKPOIpPENnapaToB, KOTOPHIH
COJEPKUT IIOCTOSHHBIE Mpemnaparbl, JOJroe BPEMs COXPAHSIOIIMECS B IPUTOJHOM Ui
MUKPOCKOIIUPOBAaHMSI BUJIE.



CnexyeT OTMETUTh, YTO HApsAAy C HUCHOJIb30BAHUEM [EPEUMCICHHOTO BHINIE Y4eOHOTO
000py/I0BaHUsl BaXXHYIO POJIb B U3YYEHHUU OHOJIOTHMH WIPAIOT NMPUPOAHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIY4YaeB TOJBKO OHHM MOTYT 00ECHEYNTh HAUOOJBLIYI0 KOHKPETHOCTh M TOJHOTY
3HAHUU yYalluxcs, MOMOTalT (HOPMHUPOBAHHUIO Yy HUX MPaBUWIbHBIX Ouosiornyeckux 3HaHuil. K
TaKUM JKUBBIM OOBEKTaM OTHOCAT PACTCHUS, KHBOTHBIC KUBOTO yrojiKa, akBapuyma, Teppapuyma.
O} PeKTUBHBIM CpPEACTBOM 3HAKOMCTBA C MPUPOJHBIMU OOBEKTAMU SIBJISIOTCS SKCKYpCUU B
OMoNoTHYecKre M KpaeBeqUYecKue My3eH, OOTaHWYECKHE Cajibl, 300MaPKU U OKPYKAIOIIUE MIKOTY
€CTECTBEHHbIE 1 HCKYCCTBEHHBIE IPUPOJAHBIE COOOIIECTBA.

TpaguuoHHble OMOJOTUYECKHE MYJSKM M MOJEIM B HACTOAILIEE BpeMsl YCIEHIHO 3aMEHSIOTCS
U(POBBIMU  00pa30BaTEIBHBIMU pECypcaMu: BUACOPpPAarMEHTaMM, aHMMAIUEH, BUPTYyaJbHBIMU
naboparopusmu. L{udpossie oOpazoBaTenbHble peCypchl HE MOTYT CTaTh IMOJIHOIICHHON 3aMEHOM
peabHBIX MPHPOTHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH TO3HAKOMHUTBCA C 0oJiee HIMPOKHM
KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKH JUIsi MHTeHCHU(UKaUU 00pa30oBaTeNbHOTO Mpolecca U
00ecTeunBaOT  HE3aMEUIMTEIbHYI0  OOpaTHYI0  CBSI3b, KOMITBIOTEPHYIO  BU3YaJIM3AIUIO
uH(pOpMaIii, aBTOMATU3ALIMIO YIIPABIEHUS y4eOHOMN AEITeIbHOCTBIO U KOHTPOJIb €€ PEe3yIbTaTOB.

OcHamienne Ui W3YYEHUS XMMHW TPEACTABICHO B BHJE JEMOHCTPAIMOHHOTO 0O0OPYIOBaHHS,
KOMIUIEKTa XMMHUYECKUX PEaKTHBOB C HEOOXOAWMBIM 00OpYyIOBaHHEM H3 OOIIEro KOMILUICKTa
nocysel M1 000pyIOBaHUS JJIsl YUEHHUUECKUX OIBITOB M KOMIUIEKTa Koyuiekiuid. Kpome Toro, mpu
U3y4CHUN XUMHHU UCTIONIB3YETCs 00IIast U eCTeCTBEHHO-HAYYHOTO [IUKIIA [u(poBas 1adopaTopus,
a Take UdpoBas J1adOpaTOpPUs MO XUMHUHU (KaK JOTOJIHUTENBHBIA SJIEMEHT IS YIIIyOJIEHHOTO
U3YYCHUS XUMHUH).

JleMOHCTpallMOHHBII SKCIEPUMEHT SIBJISETCS Ba)KHOM 4YacTbio OOyuYeHHMs] XHMHH. 3J]1eChb Ba)KHO
MOMHMTb, YTO MPHU €ro MPOBEIECHUU 00A3aTENbHO JIOJKHBI OBITH COOJIIOJEHBI BCE HEOOXOIUMBIE
JTalBbl:

IIOCTaBKa LIeJIN DKCIIEPUMEHTA,

ONMCaHKUe HEOOXOUMOTO JUIsl €0 BBIIIOJHEHHUS] 000PYI0BaHUs U PEaKTUBOB,

IIJIAHUPOBAHUE MOPSAAKA IPOBEACHUS,

OIMCaHUE UCXOIHBIX BEIECTB,

IIPOTHO3UPOBAHUE 0’KMJIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHHUN U PE3YJIbTaTOB SKCIIEPUMEHTA,
ONMCaHNE U3MEHEHUH, MPOU30LIEANINX C BENIECTBAMHU,

(opMyIHpOBKa BEIBOJIOB U3 SKCIIEPUMEHTA,

CO3/1aHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKU U COCTABIICHUE YPABHEHUS PEAKLIUN.

B mnporecce mpoBeneHUs IEMOHCTpAIMii, ydalluecs OCBaWBAIOT JTallbl TPOBEICHHS OIIbITA,
nodroMy Haubonee 3(PQPEKTUBHBIM SBISETCS HE NPOCTOE OINUCAHUE ONbITa YYHUTENEeM, a
WCIIOJIb30BaHUE 3BpUCTHUECKOU Oecenbl. [lpm peanmusamuu Takoro creHapusi Jaxke HE OYeHb
CJIOHBIN OTBIT 3aHUMaET JOBOJHBHO MHOTO BPEMEHH, HO CIIEZIOBAaHHE €My TO3BOJSET 00SCIEUUTh
MOHUMaHWEe OOYYAIOIIMMHUCS TIPHUEMOB HAy4YHOTO TIO3HAHWS M WCIIOIh30BaHHE UX YXKE B
CaMOCTOSITEJIbHON JIESITEIbHOCTA B MPOLECCE YUYEHUUYECKOTo 3kcrepumenTa. Ha HagaibHOM »Tamne
n3ydeHuss xumun (B 8 - 9 Kiaccax) MMEHHO TAaKOW TOJXOJ TO3BOJISIET JOCTHYh MAaKCHMAaJbHOM
3 PEKTUBHOCTH OT MPOBEAEHUS TaOOPATOPHBIX U MPAKTHUECKUX PadoT, a Takke CPOPMHPOBATH Y
YYaIuxcs OTBETCTBEHHOE OTHOIIIEHUE K SKCIIEPUMEHTY.

[Ipy oOlLIEHWBAaHWM YYEHHYECKUX NPAKTHUECKUX paboT 1enecoo0pa3HO YUMTHIBATh IOAXOJIbI,



UCIIOJIB3YIOIIME B OK3aMEHALMOHHBIX MaTrepuasax. Tak, B HACTOsIllee BpeMs Mpeiaraercs
9KCHEPUMEHTAIbHOE 3aJ[aHNe, IIPEeAYyCMaTPUBAIOILee BBIOOP ABYX BEIECTB U3 MATH IPEIJIOKEHHBIX
U INPOBEACHUE C HUMM PEAKIUM, OTPAXKAIIIUX XUMUYECKHE CBOMCTBA YKAa3aHHOTO B YCJIOBUU
3afaHus BemlecTBa. OlleHMBaHME MJET HAa OCHOBAaHMM OTYETa YYEHHKa O IPOJAETaHHOM pabore
(YpaBHEHHs peakIiii, BBIBOJAbl O HAONIOJCHHMSX) M Ha OCHOBAaHMM MPSIMOTO HAONIONEHHS 3a
JEMCTBUSAMHU YUEHUKA IO MPOBEICHUIO OMNbITOB. IIpu 3TOM BBIAENAIOTCS 3Talbl 0TOOpa BEIECTB U
CMEIIMBAaHMS BEIIECTB B COOTBETCTBHH C ITYHKTAMH WHCTPYKIIMU K paboTe.

Baxneimum HanpaBieHHEM KaK JEMOHCTPALIMOHHOTO, TAK U YUEHUYECKOTO 3KCIIEPUMEHTA J0JIKHO
CTaTh HCIIOJIb30BaHUE LUGPOBON J1abOpaTopuu, KOTOpasl MO3BOJSET OPraHM30BaTh XMMUYECKUN
SKCIICPUMCHT Ha IIPUHIUIIMAIIBHO HOBOM YPOBHC, HepeﬁTH OT KauyeCTBECHHOM OLICHKHU Ha6.HIOI[a€MBIX
SBJICHUH K CHCTEMHOMY aHalu3y KOJMYECTBEHHBbIX XapakTepucTuk. [Ipu pabore ¢ marunkamu
upoBoii 1abopaTopur 00ECTIeunBaeTCs aBTOMATH3MPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
HKCIEPUMEHTA MOXKET OTOOpakaThCsl B BHUJE I'pa)MKOB MM NOKa3aHUN MpUOOPOB, a pe3ysbTaThl
SKCIICPUMCHTOB MOTI'YT COXPAaHATHCA OJIUTCIILBHOC BPCEM:. Haubonee AKTYyaJIbHBIM IJI1 XHMHUH
ABJISICTCA NEPeXoJ] K KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBHIM MOYKHO MpPOMJIIFOCTPUPOBATH
CIEAYIOIIMMH IMPUMEPAMU: H3YUYEHUE CTPOCHMS IUIAMEHH, orpeneneHue pH B pasHbIX cpenax,
OIpe/ielIeHue CKOPOCTH PEeaKIUM, U3yYeHHE BIMSHUSA KOHLIEHTPALUU U TEMIIepaTypbl Ha CKOPOCTh
peaKIum.

[udposas nabopaTopusi MO3BOISIET PEATU3IOBATH MEXKIIPEIMETHBIE CBSI3U C JPYIMMHU MpeIMETaMu
€CTECTBEHHO-HAyYHOI'O0 IMKJA, IIOCKOJIBKY JAa€T BO3MOXKHOCTBH BBIIOJIHATH WHTEIPUPOBAHHBIE
y4eOHbIe MCCIIEIOBAHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHATh U OCBAWBATh JIEMEHTHI CTATUCTUKU
¥ UTHPOPMAIIMOHHBIE TEXHOJIOTUH.

Ipunoowcenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPY/IOBAHUSI,
PACXO/JHBIX MATEPHUAJIOB, CPEJCTB OBYUYEHUS U
BOCIHUTAHUSA 1151 CO3JAHUS U OBECIIEYEHUS
OYHKLHMOHUPOBAHUS HIEHTPOB OBPA3ZOBAHMUS
ECTECTBEHHO-HAYYHOMW U TEXHOJIOT'HMYECKOM
HAITPABJIEHHOCTEMH "TOYKA POCTA" B
OBILEOBPA3BOBATEJIbHBIX OPTAHU3ALIMSIX,
PACHTIOJIOKEHHBIX B CEJIbCKO MECTHOCTHU
MAJIBIX TOPOJIAX

Tabauya N 1

CTAHJAPTHBIA KOMILJIEKT



HaumenoBanue
000pyI0OBaHUS

Kparkue npumepHbie
TEXHUYECKHE
XapaKTEPUCTUKH

KoanuecTtBo enunmnin
IUIS
0011e00pa30BaTEIBHBIX|
OpraHu3aiui, He
SIBJISTFOILIUX CST
MAaJIOKOMIUIEKTHBIMH,
eJl. U3M.

KoanuectBo enunmnin
JUIS
0011e00pa30BaTEIBHBIX|
OpraHu3aIni,
SIBJISTFOTIIAX CST
MaJIOKOMIUIEKTHBIMU,
el1. U3M.

ECTCCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

1. |O6mee obopynoBanue (pusznka, XUMHs, OUOTOTHS)
1.1. [Hudposas [{udpoBoii qaTunk 3 mrT. 2 wT.
mabopaTopust PIIEKTPOITPOBOIHOCTH
ydeHHUYeCcKas [{udposoii narunk pH
(busuka, xumus,  |[ludpoBoii maTInK
OHOJIOTHS) [TOJIOKCHHUSI
[{ndpoBoii qaTunk
TeMIepaTypbl

[{ndpoBoii qaTunk
A0COJIFOTHOTO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
aTunK

Becsl 2eKTpOHHBIE
yaebnbie 200 r
Muxkpockor: nuppoBoi
VJTH ONTHYECKHH ¢
yBenuyeHueMm ot 80 X
HaGop 1715 H3roToBIeHUs
MUKpOTIpEIIapaToB
MukpornpenapaTsl
(Habop)
CoequHUTETbHBIE
[POBOJIA, TPOrPAMMHOE
oOecrneucHue,
METOINICCKUE YKA3aAHHS
KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJIsl OTIBITOB IO
MEXaHHUKE

KOMITJICKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJIsl OTIBITOB IO
MOJICKYJISIpHON (hHU3UKe
KOMITJICKT
COIYTCTBYIOIINUX
PIIEMEHTOB JIJISl OTIBITOB IO
PIIEKTPOAUHAMUKE
KOMITJICKT




COIYTCTBYIOIINUX
PJIEMEHTOB JIJI ONBITOB 10
OITHKE

1.2.

KoMIuiekT nocyasl
1 000pyI0OBaHUS
U1l YYeHUYECKHIX
OTBITOB ((hU3HUKa,
XM, OUOJIOTHS).

[[ITaTiB 1a00paTOPHBIN
XUMUYECKUM

Habop wamiex Ilerpu
Habop uHCTpyMEHTOB
[pemapoBaTbHBIX

Jloxka 11 COKUTaHus
BEILIECTB

Crynka dapdopoas ¢
[TECTUKOM

Habop 6anok st
XPaHEHUS TBEPIBIX
peakTuBoB (30 - 50 mu)
HaGop ckiistHOK
((h1aKOHOB) 1711 XpaHCHUS
[PACTBOPOB PEAaKTHBOB
Ha6op npubopoxk (I1X-14,
[1X-16)

[Tpubop st moy4eHus
ra3zoB

CninproBka

['oprouee 11 CIUPTOBOK
DunbTpoBanbHas Oymara
(50 mT.)

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

MepHbIi HUIHHAP
(TJTaCTUKOBBII)

BopoHka cTekIsHHas
(Mamas)

CrakaH crexiassHHbIN (100
MJT)

["azooTBO/HAs TPyOKa

bI11OJIOI' 1A

. [KoMmjiekT BiIasKHBIX

[penaparoB
[IEMOHCTPALIMOHHBIH

Ha3HA4YCHUE:
NIEMOHCTPALIMOHHOE,
MaTepual KOHTeHHepa:
[JIACTHK,

TEpPMETUYHAS KPBILIKA:

HaJTM4HE,

1 mIT.

1 mIT.




KpEIUICHUE DKCIIOHATA:
Hau4ue,
KOHCEPBHPYIOILIEE
BELIECTBO: HAIUYUE,
HaKJIeKa ¢
HAaUMEHOBAHHEM:
HaJIM4ue.

He meHee 10 mpenapaTos
113 IPUBEACHHOIO HUXKE
CIIUCKA!

Braxusiii npenapat
"be3zyOka"

BiaxHbli penapar
"T"aqroka"

BiaxHbli penapar
"BuyTpeHHee cTpoeHue
OPIOXOHOTOI'0 MOJUTFOCKA"
BirayxHb1 Ipeniapar
"BuyTpeHHee cTpoeHue
KpbICH"

BiaxHbli penapar
"BayTpeHHee cTpoeHue
nArymKu"

BirayxHb1 Ipeniapar
"BayTpeHHEe cTpoeHMe
ITULBL"

BiraykHb1 Ipeniapar
"BayTpeHHEee cTpoeHMe
pHIOBI"

BitayxHbIi nIpenapar
"Kapacp"

BitayxHbIi nIpenapar
"Kopenb 6000Boro
pacTeHus ¢ KiyoeHbkamu"
BitayxHb11 penapar
"Kpeserka"

BitayxHb1 penapar
"Hepenna"

BirayxHb11 penapar
"Pa3BuTHE KOCTHCTOM
PBHIOBI"

BitayxHbII nIpenapar
"PasButne kypuupr"
BitayxHbII nIpenapar
"Criuomenysa"
BitayxHbII nIpenapar
"Tputon"

BitaykHbII nIpenapar
"Uepermaxa 6omoTHas"




Brnaxnsiii npenapat "Yx"
BitaykHb1I Ipeniapar
"Hmepnua"

2.2.

Kommnekr
repOapues
[IEMOHCTPALIMOHHBII

Hasnauenue:
NIEeMOHCTPALlMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

He MeHee 8 repbapueB U3
[IPUBEJCHHOTO HUXKE
cnucka: HazHauenne:
NIEeMOHCTPALlMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJyue

He MeHee § repbapueB U3
[IPUBEJCHHOTO HUXKE
CIIUCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuii

" [lukopacTyiue
pacTeHus”

["epOapuii "KopmoBsie
pacTeHus"

["epbapuii "KynbTypHble
pacTeHus”

["epOapuii
"JlexkapcTBEHHbIE
pacTenus"

["epOapuii "MenoHOCHBIE
pacteHus"

["epOapuii "Mopdonorus
pacTeHni"

["epOapuii "OcHOBHBIE
CPYIIIBI PACTEHUI"
["epOapuii "PactutenbHble
cooO1ecTsa"”

["epOapuii
"CesbCKOX035IICTBEHHBIE
pacTeHus”

["epbapuii "SAnoButhie
pacTenus”

["epOapwuii kK Kypcy OCHOB
o oOiei 6uonoruu

1 mrT.

1 mrT.

2.3.

KoMIuiekT

Ha3nauenue:

1 mT.

1 mT.




KOJUIEKITUH
IEMOHCTPALIMOHHBIH
(110 pa3HBIM TEMaM
Kypca Ouojorun)

TEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETLJICHUS:
HaIu4ue,

HaKJICHKH C
HaMEHOBAaHUEM: HAIMYHE
He MeHee 10 xoJmeKmi
13 TIPUBEICHHOTO HIKE
CITHCKA!

Kommmekus
"["010CEeMCHHBIC
pacteHus"

Komnexnus "O6urarenu
MOpCKoro jaHa'"
Konnexmus
"[TaeonTonornyeckas"
Komnexmus
"[IpencraBurenu OTpsI0B
HACEKOMBIX'" KOJIMYECTBO
HACEKOMBIX: HEe MeHee 4
Komnekuus "Ipumepst
BalUTHBIX
[PHUCIIOCOOTICHHI Y
HACEKOMBIX"

Konnekmus
"[IpucniocobuTenpHbIC
M3MEHEHHUS B
KOHEYHOCTSAX HACEKOMBIX"
Kommexmus "Pa3sutue
HACEKOMBIX C HEIIOJIHEBIM
[IpeBpaLIEHUEM "
Komnekmus "Pa3surue
HACEKOMBIX C ITOJHBIM
MpeBpaleHuem"
Komnekius "Pa3surue
MITEHHUIB"

Komnekmus "Pa3surue
0abouku"

Komnekius "PakoBHHEI
MOJLITIOCKOB"

Komnekmus "CemelicTBa
0abouek"

Kommekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
0 g6I"

Komiekuus "®opma
COXPaHHOCTH
MICKOIIAEMBIX PACTCHUN U
PKUBOTHBIX"




Ha6op
[MAJICOHTOIOTMUCCKUX
HaXO0I0K
"[IpoucxoxaeHue
ueoBeka"

KOJIMYCCTBO MOJICIICH: HE
MeHee 14

3. XHUMUA
3.1. |[lemoHcTpanmonHoe(CocTaB KOMIUIEKTA: 1 mT. 1 mT.
00opynoBaHUE CTOJIMK TTOTbEMHBII

Haznauenwue: coopka
y4e€OHBIX YCTaHOBOK,
[pa3Mep CTOJICHTHUIIBI: HE
meree 200 * 200 MM,
[JIABHBIN TIOABEM C
[TOMOIIbIO BUHTA!
HaJIM4YHe

[[ITaTus
TEMOHCTPAIIMOHHBIN

X IMHICCKHIA:
HazHnaueHue:
TeMOHCTpaIus TpruOOPOB
1 YCTaHOBOK,

oT0pa, CTeP>KHU, JaKH,
My(TBI, KOJIblIa: HATHYUE,
BO3MOKHOCTD
BaKperIeHUs JJIEMEHTOB
Ha pa3JIu4HON BBICOTE:
HaIn4ue

Anmnapat JJisl IpOBEACHUS
XUMUYECKUX PEaKLIUM:
Haznauenwue:
IEMOHCTPALIMS
XUMHYECKUX PEaKIUH,
[IOTJIOTUTENb apOB U
ra30B: HAJTUYNWE,
MaTepua KOJIObI: CTEKIIO
Ha6op 1 snexkTponusa
TEMOHCTPALIMOHHBIN:
Hasnauenue: nzydenue
3aKOHOB JJIEKTPOJIN3A,
cOOpKa MOJIENH
AKKyMYJISITOpA,

E€MKOCTh: HAJIMYHE,
PIEKTPOJIbI: HATUYKE
KoMriekT MepHBIX KOJIO
Majioro oobema:
Haznauenwue:




NIEeMOHCTPALIMOHHBIE
OTIBITHI,

00BeM k0110: oT 100 Mut 1O
2000 mu,

KOJIMYECTBO KOJIO: HE
menee 10 .,

MaTepuai KoJIO: CTEKIIO
Habop ¢akonos (250 -
300 MJ1 U151 XpaHEHUs
[pPacCTBOpPOB PEaKTHBOB).
Haznauenue: xpaHnenue
[PACTBOPOB PEAaKTHUBOB,
KOJIMYECTBO (PIIaKOHOB: HE
menee 10 .,

MaTepuai GIaKoHOB:
CTEKJIO

poOKa: HaTM4He
[TpuGop 11t OTIBITOB TIO
XUMHH C JJIEKTPUIECKIM
TOKOM (J1aOOpaTOPHBIN)
[TpuGop s
VJLTIOCTPAIH 3aKOHA
COXPAHEHUS MaCCHI
BELIECTB: COCY/L
UlannonbTa: HamMuue,
poOKa: HajIuuue,

Tum npudopa:
[IEMOHCTPALIMOHHBII
/lenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
NIBYX KUIKOCTEH 1O
[JIOTHOCTH,

MaTepHuaa BOPOHKH:
CTEKJIO

'VcTanoBka IS
[EPETOHKHU BEIIECTB:
Hasnauenue:
TEMOHCTpPAIIHS OYHCTKH
BEIECTBA, TEPETOHKA,
KOJIOBI, XOJOAUIBHUK IS
OXJTKICHUS, AJUTOHK,
poOKa: Halu4Ke,

TUTHHA YCTaHOBKHU: HE
MeHee 550 MM

[TpuGop 11st mMoTydeHUs
ra30B: HA3HAYCHUE:
[OJIy4E€HUE Ta30B B MaJIbIX
KOJTMYECTBAX,

COCTaB KOMIUIEKTA: HE




MeHee 6 MpeIMETOB
bans KOMOMHHPOBaHHAS
maboparopnas: bans
BO/ISIHAS: HAJIMYUE,
KOJIbI]a CMEHHBIE C
OTBEPCTUSIMHU Pa3HOTO
MameTpa: HaJlmdue,
[UIUTKA SJIEKTPUYECKAs:
HaTIue

DapdopoBast cTynka ¢
nectukoM: Ha3nauenue:
IS pa3MeTbUeHHS
KpYMHBIX (ppakuuit
BEIIECTB U
[IPUTOTOBIICHHS
[TOPOIIKOBBIX CMECEN
KoMIuIeKT TepMOMETpOB
(0- 100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMUYECKUX
[PEAaKTHBOB

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

cosstHast, opTodochopHas)

Ha6op "T'unpoxcuansr”
(runpoxcuy 6apus,
CUAPOKCHI Kalus,
THJIPOKCHT KaJTBITHS,
TUIPOKCHUI HATPUS)
Ha6op "Oxcuabl
MeTaioB" (ATFOMUHUS
OKCHU/I, Oapus OKCH]I,
pkenesa (II) okeun,
KaJBIIUST OKCHJT, MATHHS
oxcua, meau (II) oxcun,
[IMHKA OKCH]T)

Ha6op "lllenounsie u
[11eJI0YHO3EMENbHbIE
MeTauibl" (JIMTUH,
HaTpUH, KaJbIU)
Ha6op "Metamsr"
(UTFOMUHUH, KeNe30,
Marauii, Mefib, INHK,
0JIOBO)

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

BemecTBa" (cepa, hochop

(KpacHBIil), OKCUJT

1 mT.

1 mT.




thocopa (V)

Ha6op "T"amorenst" (#og,
Opom)

Ha6op "T"amorenunr"
(aIFOMUHMSL XJIOpUJI,
AMMOHMUS XJIOpUI, Oapust
xjopu, xkenesa (I11)
XJIOpUI, KAl HOAuL,
KaJIHsl XJIOpUA, KalnbLus
XJIOPUJL, JINTHS XJIOPU,
Maraus xiaopu, meau (II)
XJIOpUJ, HATPHUsI OpPOMHUL,
HaTpus PTOPUL, HATPUS
XJIOPU, IIMHKA XJIOPH]T)
Ha6op "Cynbdatsl,
cynb(ubl, CynbpuThH"
(amoMuHUA cynbdar,
AMMOHWUS CyIb(arT,
pxenesa (1) cynsdun,
kenesa (II) cynedar, 7-mu
BO/IHBIN, Kanus cyiabdar,
KkoOanbTa (II) cynmbdar,
MarHus cynbdar, Meau
(II)) cynbdar 6e3BoAHBIH,
menu (IT) cynbdat 5-tn
BOJIHBINA, HATPHS CYIbOUI,
HATpUS CYNb(UT, HATPUS
cynbdar, HaTpus
ruapocyibdar, HUKEsS
cynbdar

Ha6op "Kap6onatsr"
(aMMOHHUS KapOOHar,
Kanust kapoonat, meau (1I)
KapOOHAT OCHOBHOM,
HaTpus KapOOHAT, HATPUS
rUIpOKapOOHaT)

Hab6op "®ocdarsr.
Cunukatsl" (Kanus
MoHOTHIpOoOpTOdOCcharT,
HATpUsS CUJIMKAT 9-Th
BOJIHBIM, HATPUS
opTodocdar
TpeX3aMeIlEeHHbIN, HATPUS
muruapodocdar)

HaGop "AneraTsl.
Ponanunel. CoequHEHUS
brene3a’ (Kaius areTar,
kamust peppo (1)
reKcalMaHu, Kajus




dbeppo (II1) rexcarmonu,
KaJusl POJaHUI, HATPHs
alieTar, CBUHIIA alleTar)
Hab6op "Coennnenus
Maprafma" (Kaaus
[epMaHTaHaT, MapraHia
(IV) oxcun, mapranma (II)
cynbdar, Mapranna
XJIOPHU)

Hat6op "CoennnaeHus
xpoma" (aMMOHHS
TUXpoMar, Kaaus
TUXpoMmart, Kajaus XpoMmar,
xpoma (III) xmopuz 6-tu
BOJTHBIH )

Ha6op "Hutpatsr"
(aIFOMUHUS HUTPAT,
AMMOHHUS HUTPAT, KA
HUTpAT, KaJbIUs HUTPAT,
Menu (II) muTpar, Hatpus
HUTpaT, cepedpa HUTpAaT)
Ha6op "Wnaukatopsr”
(JTakMOU ], METUJIOBBIH
OpaH>KEBBIH,
(beHondTanenn)

Ha6op
"Kucnoponconepxkariue
OpraHuYecKue BelecTna"
(arieToH, TIIMIICPUH,

U TUIIOBBIN APUP, CIUPT
H-OYyTHIJIOBBIN, CIUPT
M30aMUJIOBBIH, CIIUPT
1300yTUIIOBBIH, CIIUPT
PTUIIOBBIH, (heHo,
(dbopmanuH,
PTUJICHTJIUKOIb,
[YKCYCHO-3THJIOBBIN 3(up)
Ha6op "YrneBogopoasr”
(6en3uH, TekcaH, HePTh,
TOJTYOJI, IIUKJIOT€CKaH )
Hab6op "Kucnotsr
oprannueckue” (Kuciaora
AMHHOYKCYCHasI, KHCIIOTa
OCH30MHAas, KUCI0Ta
MacIsiHasl, KUCII0Ta
MypaBbHHAS, KHCIIOTA
0JIEMHOBAsI, KUCIIOTa
MaTbMUTHHOBAsS, KUCIIOTA
CTeapuHOBasi, KUCJIOTa




[YKCyCHasl, KUCIIOTa
[I1aBeJIeBast)

Ha6op "YrieBossl.
IAMUHBI" (QaHWJIMH, aHWJIWH
CEPHOKHCIIBIN,
/[-Ti1r0K03a, METHJIAMUH
CUIPOXJIOPHJ, caxaposa)

3.3.

KoMmmiekt
KOJUIEKIIUU U3
CITICKA

HaznaueHwue:
TEMOHCTPAIIMOHHOE,
BUJ] YITAKOBKH: KOPOOKa,
OITMCAHKE: HATMYHE
CocTaB KOMILJICKTA:
Komneknus "Bomgokua"
Komnekius "KameHHbIiH
YTOJIb U IPOAYKTHI €T0
repepaboTku"
Komekuus "MeTtamisl 1
cIiaBbl”

Kosneknus "Munepaiibl 1
ropHbIie opoabl" (49
BHJIOB)

Kommexmus
"MuHepanbpHble
ynoOpenus"

Komnekuus "Hedts u
[IPOITYKTHI €€
nepepaboTku”
Kommexmus
"IImacTmaccher"
Kosutexmus "Tommmso"
Komtekuus "YyryH n
cTab"

Komreknus "Kayuayx"
Kommexmus "Ilkana
TBEpIOCTH"

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

1 mrT.

1 mrT.

DOU3NKA

CocTaB KOMILJIEKTA:
[lITaTuB
TEMOHCTPAIIMOHHBII:
Ha3nauenue: nmposeneHue
ITIEMOHCTPAIIMOHHBIX
OIIEITOB, OCHOBAHHE,

CTEP)KEHb, JIAMTKH, KOJIbIIA,

1 mrr.

1 mrr.




My ThI: HATHYWE

CTOIUK IO HEMHEI:
Tun croauka:
yaeOHBII1/1ab0paTOpHBIH,
0II0pa, CTEP>KEHb
BHHTOBOI, BUHT
[PEryJIMPOBOYHBIN:
HaJI4ue,

(hyHKIHS ToIbEMa U
OMyCKaHUs CTOJIUKA!
HaIu4ue

11CTOYHUK MOCTOSIHHOTO U
[epEMEHHOTO
HAIPSHKEHUS
HasnaueHnue: 1j19 TUTaHUS
[PeryIupyeMbIM
[MepEeMEHHBIM U
[TOCTOSTHHBIM TOKOM
PICKTPUYECKUX CXEM,
uacrtora, I'11: 50,
rmoTpebisieMast MOITHOCTb,
BA: 10

MaHOMeTp JKHIKOCTHOU
TEMOHCTPAIIMOHHBII:
Haznauenwue: ajs
M3MEpEeHUS JaBICHUS 10
300 MM BoASTHOTO CTOJI0A
BBIIIIC U HIKE
aTMOC(EPHOTO J1aBJICHUS,
ctexsiHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaIu4ue

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

IBa KAMEPTOHA Ha
[PE3OHUPYIOMINX SMIAKAX:
HaIu4ue,

[PE3NHOBBI MOJIOTOYEK:
HaIu4ue

Hacoc BakyyMHBII C
PIEKTPONPUBOJIOM:
Hasznauenue: co3manue
Pa3psKEHUS UK
M30BITOYHOTO JTABJICHUS B
3aMKHYTBIX 00BbEeMax,
OITBITHI: KUTICHUE




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

Tapenka BakyymHasi:
Hasnauenue:
IEMOHCTPALIMS OIIBITOB B
3aMKHYTOM 00BbeMeE ¢
[pa3pEXKEHHBIM BO3yXOM,
OCHOBAHHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIA, PE3UHOBAs
[IPOKJIAAKA,
PIEKTPUYECKUI 3BOHOK:
HaTu4yne

Benepko Apxumena:
Hazunauenue:
ITIEMOHCTpALMS JEHCTBUS
PKUJKOCTH Ha
[TOrpY>KEHHOE B HEE TEJIO
1 N3MEPEHUE BEIMYHUHbI
BBITAJIKUBAIOLLIECHA CHIIBI,
BEIIEPKO, TEIIO
LMIMHIPUYECKON (HOPMBI,
[PY>KUHHBIA JTUHAMOMETP:
HaTu4Ine

OrHUBO BO3/YIIIHOE:
Ha3nauenue:
IEMOHCTpALIUS
BOCIIJITAMEHEHHUS TOproven
CMECH IIpH €€ ObICTPOM
CKaTHH,

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

A4.1.

O6opynoBaHue st
TIEMOHCTPAIIMOHHBIX
OITBITOB

[Ipubop st
IEMOHCTPALIMH J1aBJICHUS
B )KUIKoCTH: Ha3zHauenmue:
IEMOHCTPALINS U3MEHEHHS
MaBJIEHUS C TIIyOHMHOM
[Orpy>KeHUs,

TaTYMK TaBJICHUA,
KPOHILTENH 11
KpETUICHUS Ha CTEHKE
cocyJa: HaIM4ue

[TpuGop st
TEMOHCTpPALIHI




aTMOC(EPHOTO TaBJICHHS
(MarneOyprekue
[TOJTYIIApHS] ):
Ha3nauenue:
IIEMOHCTPALIUS CUJIBI
aTMOC(EepHOTO TaBJICHMS,
1TBa pa3beMHBIX
METaITUIECKIX
[OJTyIIapHsl C IPOYHBIMU
PyYKaMH U XOPOIIIO
PUILTH(OBAHHBIMU
KpasMU, HUIIIEIb C
KpaHOM: HaJTU4He,
CO3/1aBa€MO€ BHYTPHU
[1apoB
BaKyyMMETPHUICCKOE
masienue: He MmeHee 0,05
MIIa,

MaKkcUMaIbHOE
[pa3phIBaIOIEe YCUIIHE: HE
menee 90 H

HaGop Ten paBHOTO
o0bema: Hasznauenue: ans
oTpeieTICHUs U
CpaBHEHHUS TEIUIOEMKOCTH
M TUTOTHOCTHU PA3IMYHBIX
TBEPABIX MAaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMYHBIX
MaTepuasoB: HE MeHee 3
[1T.,

KPIOUKH JTST
[O/IBEIIUBAHUS
[MJTAHIPOB: HAJTMYHC
Habop Ten paBHOI Macchl:
Haznauenue: mia
oTpeeNieHus: 1
CPaBHECHHIO ITIOTHOCTH
[PA3TTMYHBIX MAaTEPHUAJIOB,
[ATAHIPBI U3 PA3THIHBIX
MaTepuasoB: HE MeHee 3
IIT.,

KPIOUKH IS

1O/ IBEIITUBAHUS
[[MJIMHIPOB: HAJTN4YKe
Cocypl COOOIIAIONTHECS
Haznauenue:
IEMOHCTpALIUS
0JINHAKOBOTO YPOBHS
OJTHOPOJIHOM KUJKOCTH B




COOOIIAONITUXCS MEXKTY
co0oli cocynax pa3HOi
(hopMmBI,

COOOIIArOITUECs
CTEKJITHHBIC TPYOKH
[pa3HOil (OpPMBI: HE MEHEe
3 miT.,

[10/ICTaBKa: HATMYHE
TpyOka HproTona:
HaznaueHue:
IEMOHCTpAIIHS
0JIHOBPEMEHHOCTH
[aIeHUs Pa3InYHbIX TEII B
[pa3peKEHHOM BO3IyXeE,

(b yHKIUS TOJKITIOYSHHST K
BaKyYMHOMY Hacocy:
HaJIM4HeE,

UTMHA TPYOKH: HE MEHEe
80 cM.,

[PE€3MHOBBIE TPOOKH,
HHIIIC/Ib. HAJTH4Ine,
KOJIMYECTBO TEJl B TPyOKe:
HEe MeHee 3 IIT.

[[Tap ITackass:
HazHnaueHue:
IEMOHCTpALIMS TIepeIadn
[IPOU3BOIUMOTO Ha
PKHUJIKOCTD JaBIICHHS B
3aMKHYTOM COCY/JIE,
TeMOHCTpalMs MoabeMa
PKUJIKOCTH T10]T ICHCTBHEM
aTMOC(hepHOTo aBJICHHUS,
METAUTAYECKUN IWJIHHAP
C oIlpaBamH, MOPIIEHb CO
IITOKOM, TTOJBIH
MEeTaTUYeCKHil map ¢
OTBEPCTHUSMU: HATUYHE,
JUTMHA [WIHHPA: HEe
MeHee 22 cM,

TuaMeTp Iapa: He MeHee
8 cM

[[Tap ¢ KonbIOM:
Haznauenwue:
IEMOHCTpPALIUS
[pacITUPEHUS TBEPAOTO
TeJia Mpu HarpeBaHUH,
[ITaTHB, METAJTNICCKOE
KOJIBLIO ¢ MY(TOM, 1mIap ¢
IICITIOYKOM: HATHYHE,




JUTMHA 1IETIOYKH: HE MEHEe
80 MM,

uaMeTp 1apa: He MeHee
25 Mmm

[ {MnuHIpBI CBUHIIOBBIE CO
ctpyroMm: HazHauenue:
IEMOHCTPALIMS B3AUMHOTO
MIPUTSKEHUS MEKITY
ATOMaMH TBEPAbIX Tell,
KOJIMYECTBO OJIMHAKOBBIX
LIUJTMHIPOB: HE MEHEE 2
[IT.,

MaTepual LWIWHIPOB:
CTaJib U CBUHEII,

KPIOUKH 115
[1OBEIIMBAHUS: HAIUYHE,
CTPYT, HalpaBJIArOIIas
TpyOKa: Halnuuue
[TpuGop Jlenna:
Hasznauenue: niist
rccaea0BaHus
3aBUCUMOCTH
HarpaBJICHUs
MHTYKIITUOHHOTO TOKA OT
XxapakTepa U3MEHEHUS
MarHUTHOTO MTOTOKa,
CTOMKa C KOPOMBICIIOM:
Hau4ue,

KOJTMYECTBO
QITFOMUHHEBBIX KOJIEII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJISI[: HaJTU4Ke

MarsuT 1yrooOpa3Hblit
TEMOHCTPAIIMOHHBII:
Haznauenue:
ITIEMOHCTpAIINS CBOMCTB
[MOCTOSIHHBIX MarHUTOB,
TUIT MarHUTA:
HaMarHUYEHHBIH OPYCOK,
KOJIMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HAYCHHE TTOTIOCOB
MarHuTa: HaJau4ue
MarsuT 1oJI0coBOM
[TIEMOHCTPALIMOHHBIN
(mapa): Haznauenwue:
[IEMOHCTpALIUS CBOVCTB
[TOCTOSIHHBIX MarHUTOB,




TUI MarHuTa:
HaMarHW4YeHHBIH OpyCcOK
[PSIMOJIMHEHHOM (POPMBI,
KOJIMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE MTOJTIOCOB
MarHuTa: HaJu4ue
CTpenku MarHUTHBIE Ha
mratuBax: HazHauenue:
IEMOHCTpAIIHS
B3aMMO/ICCTBUS MOJIFOCOB
MarHuTOB, OPUEHTAIIUN
MarHuTa B MarHUTHOM
rosie,

HaMarHW4YeHHas CTPEJIKa:
HaTu4re,

KOJIMYECTBO IIBETOB
MarHuTa: He MeHee 2,
[MOCTaBKa: HAIMYNE
Ha6op
TIEMOHCTPALIMOHHBII
"JnekTpocraTuka"
(371€KTpOCKOIBI (2 1T.),
cynTaH (2 mT.), majoyka
CTEKJISTHHASI, TTaJlouKa
POOHHMTOBAS, IITATUBHI
3onupyromue (2 1iT.)
MarmHa snekTpodopHas
MJTH BBICOKOBOJIBLTHBIN
rcrounuk: Haznauenue:
TS TIONTYYeHUS
PIEKTPUYECKOTO 3apsiaa
BHICOKOTO MTOTEHITATIA 1
[10JTy4EHUsI HCKPOBOTO
paspsna,

ITMCKY Ha CTOMKAaX:
HaJTM4HeE,

KOJTMYECTBO JIEHICHCKUX
0aHOK: HE MeHee 2,
[10JICTaBKa: HAJIMYHE
KomIiekT mpoBO10B:
Jlmuna: He menee 500 Mmm
- 4 mT., 250 MM - 4 T,
100 MM - 8 mir.,
Ha3HAYCHHE: JIIS
[TOTKJTFOUEHUST
TEMOHCTPAIIMOHHBIX
puOOpPOB U
000pyI0BaHUS K




MICTOYHUKY TOKa, JIJIs
COOPKU 3JIEKTPHUUECKUX
[erne, BKIroyas
PIIEMEHTHI U3 pabOThI
"[locTostHHBII
PIEKTPUYECKUM TOK"

4.2.

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

ord)

[[ITaTuB 1a0OPaTOPHBIIA C
epiKaTensMu

BECHI 3JICKTPOHHBIE
MEH3YypKa, Mpeen
3Mepenus 250 mi
nuaamometp 1 H
muHamometp S H
LIUJTUHIP CTAIbHOM, 25
cMm3

IAJTUHIP aTFOMUHUEBBIN
25 cm3

IAJTUHIP aTFOMUHUEBBIN
34 cm3

LIUITUHIP IIACTUKOBBINA 56
cM3 (A1 U3MEPEHHS CUITBI
Apxumena)

npyxuHa 40 H/m
npyxuHa 10 H/m

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

MEpHas JICHTA, JIMHENKa,
TPAHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaIpaBJIAIOIAsl TIMHON
He meHee 500 M.
J10KHBI OBITH
oOecIeyeHbl pa3Hble

KO3 (HULIMEHTHI TPEHUS
Opycka 1o
HAMPaBJISAIONICH
CEKYHJIOMEDP
PIEKTPOHHBINA C TATYUKOM
HaIpaBJIsOIIAst CO
KON

OpYCOK JIepEBSHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHON MasTHUK C
PY30M C ITyCKOBBIM
MarHuTOM U C
BO3MOKHOCTBIO

8 mIT.

4 11T,




M3MCHCHUS UTUHBI HUTH
[ppryar

0JIOK ITOIBUKHBIA

0JIOK HEITOIBUKHBIA
KaJIOPUMETP

TepMOMETP

MCTOYHHK ITUTAHMS
[TOCTOSTHHOTO TOKa
(BBIIPSIMUTEIND C
BBEIXOHBIM HAPSHKEHUEM
36 - 42 B unu
OaTapelHbIN OJIOK C
BO3MOXKHOCTBIO
[PETYJIIMPOBKHU BBIXOJHOTO
HaIPsHKESHUS

BOJIBTMET
nByxmpenenbHbiid (3 B, 6
B)

aMITepMETP
nByxnpenenbHeiit (0,6 A,
3 A)

pesuctop 4,7 Om
pe3uctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[epEeMEHHBII pe3ucTop
(peoctat) 1o 10 Om
COCIMHHUTEIILHBIC
rpoBoaa, 20 mrT.

KITFOU

HAO0Op MPOBOJIOYHBIX
pe3ucTopoB plS
coOuparoIas J1H3a,
(hoKyCHOE paccTosHUE
100 mMm

coOuparoias JTuH3a,
(hoxycHoe paccrosiare 50
MM

[paccenBaroIIas TMH3a,
(hokycHOE paccTosTHUE -
75 MM

bKpaH

ONTHYECKAsT CKaMbsl
cinanx "Moaenb
npeamera"

OCBETHTECIh
MOJTYIIFITAHAP C
[JIAHIIIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop 1 U3ydeHus




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

UlasepHas ykaska
[lonspoun B pamke

[[lesm FOnHTa

KaTy1ika MOTOK

biiox 1ronoB

briok KOHAEHCAaTOPOB
Kommnac

Maraut

DJIEKTPOMArHuT

ONUIKH KEJIE3HbIE B
OaHke

TexHomorudyeckas HaIIPpaBJICHHOCTDb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP JUIS
MPAKTUKH OJIOYHOTO
[IpOrpaMMUpPOBaHUS
C KOMIUIEKTOM
TaTYNKOB

PoGoTtoTexHnueckuit
HaOOp NpeHa3HAYCH IS
M3ydeHHUS] OCHOB
[POOOTOTEXHHKH, JIETaNICH,
y3JI0B ¥ MEXaHHU3MOB,
HEOOXOIUMBIX IS
CO3TaHMSI
[POOOTOTEXHUUECKUX
[YCTPOMCTB.

Habop npezncrasisier
co00M KOMILJIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COCMHUTEIIbHBIX
DIIEMEHTOB H
PIIEKTPOTEXHUUIECKUX
KOMITOHEHTOB.

HaGop mo3Bosser
cobupath (1
[IPOrpaMMHPOBATH
coOMpaeMble MOJIENN), U3
HIIEMEHTOB, BXO/ISIINX B
€ro cocTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKUX
[YCTPOMCTB C
ABTOMATH3HPOBAHHBIM
YIIpaBJICHUEM, B TOM
YKCIIC HA KOJIECHOM X0y,

A TAaK)KE KOHCTPYKIIUH,

1 mrr.

1 mrr.




OCHOBAHHBIX Ha
MCTIOJIH30BAHUY TIEpeaay
(B TOM 4HcCIIe YEPBAYHBIX
1 3yOuaThIX), a TAKXKE
[pBIYAroB.

CBETOAMOIHBIN
MATPUYHBIA TUCIUICH C
0eJoi OJCBETKOM Ha
KOHTpOJLIEepe
KonmyecTBo nopros
BBO/1a/BbIBOJIA HA
KOHTpOJLJIEpE HE MEHee 6
KosinyecTBO KHOIIOK He
MeHee 4

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

1) mporpaMMupyeMslii
OJIOK yIIpaBJICHUS,
KOTOPBIN MOXKET paboTaTh
ABTOHOMHO U B
[TOTOKOBOM PEKHME;

2) CepBOMOTOPBI

3) JaTYUK CHUITBI

4) naT4uK paccTOSIHUSA

S) naT4uK 1BETa

6) aKKyMYJIATOpHAs
Oarapes

7) [InacTukoBbIe
CTPYKTYpPHBIE 2JIEMEHTHI,
BKITIOYAsT
nepdoprpoBaHHbIE
DJIEMEHTBI: OaJIKH,
KyOUKH, OCH M BaJIbl,
COCMHUTEIbHBIC
PIIEMEHTBHI K OCSIM,
[IIeCTEPHH,
[peIHa3HAuYCHHbBIE [T
CO3ITaHMSI YSPBIYHBIX U
3yOuaThIX nepeaad,
COCMHUTEIbHBIC U
KpETEKHbIE 3JIEMEHTHI;
7) IIporpammHoOe
oOecrneucHue,
MCIIOIb3yeMOe IS
[IpOrpaMMUPOBAHUS
coOnpaeMbIxX
[POOOTOTEXHUUECKUX
MOJIETIEN U YCTPOMCTB,




NTOCTYIHO JJI CKaYMBaHUs
3 cetu MHTEepHET

O06pa3oBaTEIHHBIN
Ha0Op 10 MEXaHUKE,
MEeXaTpOHUKE U
[POOOTOTEXHUKE

KoMIuiekT amst u3yueHust
OCHOB 3JICKTPOHUKU U
POOOTOTEXHHUKHU

HaGop nomkeH ObITh
[peHa3HayYeH [
[pOBEICHUS YIEOHBIX
BaHSTUI MO JIEKTPOHUKE
1 CXEMOTEXHUKE C LIEJIbIO
M3y4deHus Hanbosee
[pacrpoCTPaHEHHOMN
PIIEMEHTHOM 0a3bl,
[IPUMEHAEMON JUIs
MHKXEHEPHO-TEXHUYECKOTO|
TBOPYECTBA yUaIUXCS U
pa3paboTKu y4eOHbIX
Mozpesneit poboTos. Habop
TOJKEH MTO3BOJISTh
YJaIIuMCsl Ha TPAKTHUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUU
[POEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMILIEKCOB Ha IpuMepe
yaeOHBIX MoJienen
[pOOOTOB, a TAKXKE U3YUHUTh
OCHOBHBIE TEXHUYECKHE
pereHus B 001acTu
KNOCPHETUUECKHUX U
BCTPAaNBAEMbIX CHCTEM.

B cocTaB KOMIIIIEKTa
TOJKeH BXOAUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB 17151 COOPKU
MaKeTa
MaHUITYJISIIIUOHHOTO
[po60Ta, KOMITJIEKT
METaNTMUECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIs1 COOPKU
MakeTa MOOHJILHOTO
poboTa U T.M.

B cocTaB KoMIIeKTa
BXOJIUT HAOOP
PIICKTPOHHBIX
KOMITOHCHTOB JIJISI

M3Yy4CHUS OCHOB

1 mT.

1 mT.




PICKTPOHUKHU U
CXCMOTEXHHUKH, a TAKKE
KOMILICKT IPHUBOJIOB U
TAaTYNKOB Pa3TMIHOTO
TUTA 7151 pa3paboTKU
[POOOTOTEXHUUECKUX
KOMILJICKCOB.

B cocraB koMILUIeKTa
ITOJDKHO BXOJIUTH: MOTOPBI
C DHKOJEPOM - HE MeHee 2
11T, CEpPBOIIPUBO/T
0OJIBIIION - HE MEHEE 4 T,
CEPBOMPUBO]T MaJIBbIH - HE
McHee 2 IIT,
MH(ppPaKpaCHBINA JATYHK -
HE MCHEe 3 IIT,
YJIbTPa3BYKOBOM TaTUHK -
He MeHee 3 1T, TaTYUK
TeMIIepPaTyphl - HE MEHEe
1 mrt, JaTYNK
OCBCILICHHOCTH - HEC MCHEE
1 mt, Habop PIEKTPOHHBIX
KOMITOHCHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOJIUOJIBI PA3TTUIHOTO
HOMHUHAJA), KOMIUIEKT
[TPOBOIOB TSI
OecIracyHoro
[IPOTOTUITHUPOBAHHS,
riaTta 0ecrracaHoro
[IPOTOTUITUPOBAHHS,
AKKYMYJITOP U 3apsTHOE
YCTPOMCTBO.

B coctaB koMILIeKTa
TOJKEH BXOJIUTH
[POrpPaMMHUPYEMBIi
KOHTpOJLIED,
[IPOrpaMMHUPYEMBIii B
cpene Arduino IDE unu
AHAJIOTUYHBIX CBOOOTHO
PacTIpOCTPaHsIEMbIX
cpenax pa3paboTKHu.
[IporpamMmmupyemslii
KOHTPOJLIEP TOJKEH
00JaaTh TOPTAMHU TSI
[OIKITFOUEHUS ITU(POBBIX
1 aHAJIOTOBBIX YCTPOMCTB,
maTepdeiicamu TTL,




USART, 12C, SPI,
[Ethernet, Bluetooth unu
'WiFi.

B cocraB koMILUIeKTa
TOJDKEH BXOJUTHh MOJTYJIb
TEXHUYECKOT0 3pEeHUS,
MpEeACTABISAIOMNNA COO0H
BBIUMCIIUTEIILHOE
[YCTpPOMCTBO CO
BCTPOCHHBIM
MHUKPOIIPOIIECCOPOM
(x0JI-BO siziep - HE MeHee 4
11T, 4acTOTa SApa HEe
Mmenee 1.2 I'T'1, o0beM
O3V - ve menee 512 Mo,
00BEM BCTPOEHHOM
rmamsTH - He MeHee 8 1°0),
MHTETPUPOBAHHON
Kamepoil (MaKCUMaJIbHOE
pazpelieHue
BUICOINOTOKA,
repeaaBaeMoro 1o
uHTepdeiicy USB - He
MeHee 2592 x 1944 en.) u
OITUYECKON CHCTEMOM.
Monayinp TEXHUYECKOTO
BpeHUsI TOJKEH 00J1a1aTh
COBMECTUMOCTBIO C
[Pa3TMYHBIMHU
[IpOrpaMMHUpPyEMBbIMU
KOHTpOJJIEpaMu C
MOMOIILI0 HHTEP(DeNcoB -
TTL, UART, 12C, SPI,
Ethernet. Moaynb
TEXHAYECKOTO 3PECHHS
ITOJKEH UMETh
BCTPOCHHOE MPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTNEPAMOHHON CUCTEMBI
Linux, mo3BOISAIONICE
OCYLIECTBIIATh HACTPOUKY
CHCTEMbI MAIlTMHHOT'O
00yueHus: mapaMeTpoB
HEVPOHHBIX CETEU IS
0OHapyKEeHHS O0BEKTOB,
ONpeIeTICHUS UX
[apaMeTpoB H
TanbHeHImen
MIeHTH(DUKAITNH.




KOMIIIEKT JOJIKEH
oOecreunBaTh
BO3MOKHOCTh U3yUEHUS
OCHOB pa3padOTKu
[IPOrpaMMHBIX U
aTapaTHBIX KOMILUIEKCOB
MHXCHEPHBIX CUCTEM,
pereHwuii B cepe
"NnaTepHer Bemeit", a
TAKYKE PELICHUN B
00J1aCTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJIEKTa U MAIIMHHOTO
00ydeHMUSI.

KommbrorepHoe o0opynoBanue

1

HoyTOyk

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIrogaemast
KJIaBUATYypa: HAIWYUE;
Pycckas packiagka
KJIABUATYPBI: HAJTHYUC;
JlnaroHaib SKpaHa: He
MeHee 15,6 1I0MMOB;
Pasperienrie skpaHa: He
Mmenee 1920 x 1080
MUKCEIICH;

KosnmuecTBo siaep
Mpoliieccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee &;

bazoBas TakTOBas YacToTa
polieccopa: He MeHee |
[T

MaxkcuManbHas TAKTOBAst
gacToTa Mmporeccopa: He
menee 2,5 I'T;
K»smi-namars mporieccopa:
He MeHee 6 MOaiiT;
O0BeM yCTaHOBIIEHHOMN
OTIepaTUBHOM MaMSTH: HE
MeHee 8 ['0aliT;

O0BeM noaaepKUBAEMOM
OTIepaTUBHOM MaMsATH (JIIs]
BO3MOKHOCTH
[pacITUpeHMs ): HE MEHEe
24 T"0aiirt;

O6bem HakormTenst SSD:
He meHee 240 ['0aiiT;

Bpemst aBTOHOMHO#1




[paboTHI OT OaTapeu: He
McHee 6 4acoB;

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

Buemnanii naTepdeiic
USB crannapra He HUXKE
3.0: He MeHee Tpex
CBOOOIHBIX;

Buemanii naTepdeiic
LAN (ucnonb3oBaHue
[epEeXOTHUKOB HE
[PEAYyCMOTPEHO):
HaTH4ue;

Hanuuue monyinei u
nHTEepdelicoB
(ucronb30BaHUe
[epEeXOIHUKOB HE
peaycMoTpeHo): VGA,
HDMI;

becripoBoHas CBA3b
'Wi-Fi: Hanuuue ¢
[MOIEPKKOW CTaHaapTa
IEEE 802.11n nmmn
COBpEMEHHEE;
'Web-kamepa: Hanu4ue,
ManunynasaTop "MpIb'":
HAINIHE;
[IpenycTaHoBiIeHHas
OTIepallMOHHAs CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
mHTEepdEeiicom,
oOecnieunBaroias padboTy
[pacTipocTpaHeHHbIX
00pazoBaTeNbHBIX U
00I1IeCUCTEMHBIX
[IPUIIOKEHNI: HAJTMYHE.

MOV (mipunTep,
CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(pyHKIIMM TTeyaTH,
KOTTMPOBAHUS,
CKaHUPOBAHMUS);

@dopmat Oymaru: He
MeHee A4,

[[BEeTHOCTB: YepHO-OEIBIIA;
TexHonorus nevyaTu:
mazepHas

MakcuMaibHOE

1 mrr.

1 mrr.




[pazperieHre nevyaT: He
meree 1200 x 1200 Touek;
Nutepdeiice: Wi-Fi,
[Ethernet (RJ-45), USB.

Tabauya N 2

MPO®UIbHBIN KOMILJIEKT OBOPYJOBAHUS

HanmenoBanue
obopymoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapPaKTEPUCTUKU

KonmgectBo equnumIL
JUTs IPOPUIIBHOTO
KOMILICKTa
(001Ie00pa3oBaTeIIbHBIE
OpraHu3aIu, He
SIBIISTFOIIIHECS
MaJIOKOMIUIEKTHBIM),
ell. U3M.

KonnvectBo equnumIL
11 TPOQHIEHOTO
KOMILICKTa
(MaJIOKOMITJIEKTHBIE
00111600pa30BaTEIIbHBIC
OpraHu3aIm), €. U3M.

HbA30BAS (OBA3ATEJIBHAS YACTD)

EcTecTBEeHHO-Hay4Has HANPABICHHOCTh

1.

[{udposas
itaboparopus 1o

OHOJIOTUH
(yueHHueckas)

ObecrieunBaeT BBIIIOJIHEHNE
mabopaTOpHBIX paboT Ha
ypOKax 1Mo OMOJIOTUH B
OCHOBHOM IIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NesATEeIbHOCTH YUaIIuXCsl.
Kommnekranus:
becnipoBOAHON MYIbTUAATYUK
o OuoJsioruu ¢ 6-10
BCTPOCHHBIMU JIATYUKAMM:
/[aTyuK BIaXHOCTH C
T1ana3oHOM U3MEPEHUS
0...100%

J[aTurK OCBEILIEHHOCTH C
TMana3oHOM U3MEPEHUsI HE
ke uem ot 0 1o 180000 ik
Jlatunk pH ¢ nuamnasonom
M3MEPEHUS He yxe 4eM oT ()
o 14 pH

JlaTurk TeMIiepaTypsl C
T1ana3oHOM U3MEPEHUsI HE
yxe yeM oT -20 mo +140 C
JlaTunK
PIEKTPONPOBOANMOCTH C
Tuana3oHaMu U3MEPEHUs He

3 mmIT.

yxe yeM oT 0 10 200 MxCwM;




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

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

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
kabemeMm miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 11O
PKCILTyaTaluu HUPPOBOit
imaboparopuu

[{udpoBas Bumeokamepa ¢
METaUTMYECKUM IITAaTHBOM,
pazpewenue He meHee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 30
padot

YakoBka

Hanuuune pycckos3p9HOTO
caiTa MOJJACPKKH, HATUIHE
BHJIEOPOJIUKOB.

[{udposas
iraboparopus 1o

XUMUN
(yueHuueckas)

OOecIeurBaeT BHINOJIHEHUE
mabopaTOPHBIX padOT MO
XMMHUU Ha YPOKax B OCHOBHOM
[IKOJIC U
[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YIaIIXCs.
KoMmnexramms:
becipoBOHOM MYITBTHIATIUK
110 XUMUHU C 4-Ms
BCTPOCHHBIMH JIATYNKAMH:
/latuuk pH ¢ nnanazonom
M3MEPEHUS He yxe yeM oT ()
o 14 pH

JaTark BHICOKOM
TeMIIepaTypbl (TepMOTIapHBIi)
C IMana3oHOM M3MEPEHUs He
yxe uem oT -100 o +900 C
JlaTauk
PIEKTPOIPOBOANMOCTH C
ana3oHaMy U3MEPEHUS HE

3 mT.

yke ueM oT 0 10 200 MxCwm;

2 IIIT.




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

JlaTuuk Temmneparypbl
[JIATUHOBBIN C IUANIa30HOM
3MepeHus He yxke ueM ot -30
o +120 C

OTnenbHbIC JATYNKU:
JlaTurk onTHYeCKOM
[JIOTHOCTH 525 HM
IAKceccyapbl:

Kabens USB
COCTUHUTEIILHBIN

3apsIHOE YCTPOMCTBO C
Kkabemem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 1O
PKCITTyaTauu UPPOBOA
imabopaTopuu

HaGop nabopaTopHoit
OCHACTKH

[IporpammHoe obecnieueHune
Mertoanueckue
pekomeHaunu He meHee 40
paboT

Hanuuue pycckos3p9HOTO
caiTa IOAJIECPKKHU

Hanuumne BUIEOpOINKOB.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

ObecrnieunBaeT BHIMOIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca QU3UKU.
Kommiekranus:
becripoBOHON MyJIBTUAATUUK
o gusuke c 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{udpoBoit gaTuuk
TeMIIEpPaTypbl C TUaNa30HOM
3MepeHus He yxe yeM ot -20
o 120 C

[{udpoBoit gaTumk
A0COJTIOTHOTO JAaBICHHUS C
Tarna3oHoOM U3MEpEeHHsI He
yxke ueM ot 0 go 500 kIla
/[aTYMK MarHUTHOTO MOJIA C
arna3oHOM U3MEpEHMsI HE
yxe yeM oT -80 10 80 MmTn
/laTurK HAIIPsKEHUS C
uana3oOHAMH U3MEPEHUS HE

y>ke gem oT -2 110 +2 B; ot -5

3 mT.

2 IIIT.




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

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

JlaTuuk akcenepoMeTp ¢
[10Ka3aTEIsIMU HE MEHEE YeM:
+/-2 g, +-4 g, +/-8 ¢
OTnenpHbIE yCTPOMCTBA:
USB ocmmmtorpad He MeHee
2 kanaia, +/- 100 B
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTop st
[IPOBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 11O
PKCILTyaTaluu HUPPOBOii
imaboparopuu

[IporpammHoe oOecnieueHune
MeTtoanueckue
pexomennanuu (40 padbor)
Hanuuune pycckos3pI9HOTO
caiiTa IOAJIEPKKU

Hanuune BUIeopoankos.

KomneroTepHoe o0opyioBaHuE

4

HoyTOyk

Dopm-PakTop: HOYTOYK;
DKecTkas, HeoTKIIIo4aemast
KJIaBHaTypa: HAJIHYNE;
Pycckas packianka
KJIaBHATYPhl: HATUYHNE;
/luaronanb sKpaHa: He MEHee
15,6 mroiimMoB;

Paszpelienne skpana: He
meree 1920 x 1080 nmukcernei;
KonuuecTBo siaep
rporieccopa: He MeHee 4;
KosirdecTBO MOTOKOB: HE
MeHee 8;

bazoBas TakTOBas yacToTa
rpoueccopa: He meHee 1 [T
MaxkcuManbHas TaKTOBast
HacToTa mpoleccopa: He
menee 2,5 I'T;

Khmi-namsats mpoiieccopa: He




MeHee 6 MOaliT;

O0beM yCTaHOBJICHHOMN
OIepaTUBHOM MaMsATH: HE
McHee 8 ['0aiT;

O0BeM noIIep)KUBAEMOI
OTIepATUBHOM MaMSTH (JI1st
BO3MOKHOCTH PaCIINpPEHus):
He meHee 24 ['0aliT;

O6bem HakonuTensa SSD: He
MmeHee 240 ['0aliT;

Bpemst aBTOHOMHOW pabOThI
0T OaTtapeu: He MeHee 6
4acoB;

Bec HoyTOyKa €
YCTaHOBJICHHBIM
aKKyMyJiiTopoM: He Ooiee 1,8
KT;

Buewmnuit uarepgeiic USB
cTaHjapta He Hxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnanii uarepdeiic LAN
(ucronb30BaHUe
[EepEeXOJHUKOB HE
[IpEelyCMOTPEHO): HATNUHE;
Hannune monynen u
mHTEpPeiicoB
(ucronb30BaHUe
[EepPEeXOJHUKOB HE
peaycMoTpeHo): VGA,
HDMI,

becripoBoHas cBs3p Wi-Fi:
HaJIN4YKE C MOAICPKKON
craggaprta IEEE 802.11n unu
COBPEMEHHEE;

'Web-kamepa: Hann4aue,
ManunynasaTop "MpIb":
HaTHYINe;
[IpenycTanoBIeHHAs
OTIepal[MOHHasl CUCTEMA C
rpadu4ecKuM
[10JIb30BATEIBCKUM
mHTEepdEeiicom,
oOecnieunBaroias padboTy
[pacIpOCTpaHEHHBIX
00pazoBaTeNbHBIX U
00I1IeCUCTEMHBIX
IPUITOKEHUN:

HaTM4ue.

MOV (mpunrep,

Tun ycrpoiictea: MOY 1 .

1 mrT.




CKaHep, KOIHUP)

(byHKIIMM TIeUaTH,
KOITPOBAHUS,
CKaHHPOBaHMS ),

Dopmar Oymaru: HE MEHEe
A4;

[{BeTHOCTb: YepHO-O€BbIN;
TexHonorus nevyaru:
mazepHas

MakcruMaabHOE pa3pelieHne
nevyaru: He meHee 1200 x
1200 Touexk;

uTepdeiicer: Wi-Fi, Ethernet

(RJ-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECTCCTBGHHO—HayLIHaH HaIIpaBJICHHOCTDb

1.

[{udposas
lTabopaTopus 1Mo

OHOIOTHH
(yueHuueckas)

O06ecnieurBaeT BHITIOJHEHUE
ITabopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTUH B
OCHOBHOI IIIKOJIE U
[IPOEKTHO-UCCIEA0BATEIBCKOM]
eI TeIbHOCTH YUaIIHXCA.
Komrmnekranus:
becnipoBOAHON MyIbTUAATYUK
o 6uoyorun ¢ 6-10
BCTPOCHHBIMU JIATYUKAMM:
/laTyuK BIaXHOCTH C
T1ana3oHOM U3MEPEHHUS
0...100%

/laTuK OCBEIIEHHOCTH C
Tuarna3oHOM U3MEPEHUsI HE
yxke ueM ot 0 7o 180000 ik
/laTuuk pH ¢ nnanazonom
3MEpeHus He yxe yeM oT ()
o 14 pH

JlaTurk TeMrepaTyphl C
Tara3oHOM U3MEPEHHUsI HE
yxe ueM oT -20 no +140 C
/laTunk
PIEKTPOIPOBOANUMOCTH C
Tuana3oHaMu U3MEPEHUS He
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

/laTunk TeMIiepaTypsl
OKpY>Karollen Cpeibl C
Tarna3oHoOM U3MEpEeHHsI He
ke ueM ot -20 1o +40

AKCecCyaphl:

1 mrr.




Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
KkaOenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 110
PKCILTyaTauu uQpoBOi
imabopaTopuu

[{udposas Bumecokamepa ¢
METAIITUYECKUM ILITATHBOM,
paspemenue He menee 0,3
Munukc

[IporpammHoOe obecnieueHue
MeTtonnueckue
pexomeHaunu He menee 30
pabot

'YakoBka

Hannuue pyccKos3bI9HOTO
caiTa NOAJIEPKKU, HATTMYHE
BHICOPOJIUKOB.

[{udposas
itabopatopus 1o

X MUK
(yueHnueckas)

O0ecrieunBaeT BBIIIOJIHEHNE
mabopaTOpHBIX padoT MO
XUMHUHU HA YPOKax B OCHOBHOM
[IIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NesATEeIbHOCTH YUaIIuXCsl.
Kommnekranus:
becipoBOAHON MYIbTUAATYUK
10 XUMHH C 4-Mst
BCTPOEHHBIMH JIATYUKAMMU:
/laTuuk pH ¢ nnanazonom
M3MEpeHHs He yxe yeM oT ()
o 14 pH

J/[aTurk BBICOKOM
TeMIiepaTypbl (TepMOIIapHBIi)
C IMana3oHOM MU3MEpPEHUs He
y>ke gem oT -100 mo +900 C
J[aTunK
PIEKTPOIPOBOAUMOCTH C
Tuana3oHaMyu U3MEPEHUs He
yxe gyeM oT 0 10 200 MxCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 MkCm

/laTuMK TEMIIepaTyphl
[JIaTUHOBBIN C AMAa30HOM
3MepeHus He yxe ueM ot -30
o +120 C

OTHenpHbBIE TATYUKHU:

1 mrr.




JlaTark onTHYeCKOM
[JIOTHOCTU 525 HM
AKCeccyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
kabemem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOit
lmaboparopuu

HaGop naGopaTopHoi
OCHACTKHU

[IporpamMMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 40
padot

Hannuue pyccKos3bI9HOTO
caiiTa OAJIEPKKU

Hannuue BUIeOpOINKOB.

[{udposas
itabopatopus 1o

(buznke
(yueHnueckas)

O0ecrieunBaeT BBIIIOJIHEHNE
DKCIIEPUMEHTOB 10 TEMaM
Kypca (pU3UKH.
KoMmiekTamus:
becripoBOHON MyIBTUAATYUK
o ¢uzuke ¢ 6-10
BCTPOEHHBIMU JJTaTYUKAMHU:
[{udpoBoit gaTunk
TeMIIepaTypbl C TUana30HOM
M3MepeHus He yKke yeM ot -20
o 120 C

[{udpoBoii gaTuuk
A0COJIIOTHOTO JIaBJICHUS C
arnazoHOM U3MEPEHMsI HE
yxe yeM ot 0 1o 500 kIla
JlaTyuK MarHUTHOTO TIOJIS C
Tana3oHoOM U3MEpEeHHsI He
ke ueM oT -80 1o 80 mTn
JlaTuK HanpsKEHUs ¢
uanazoHaMH U3MEpPEHUS He
y’ke gem oT -2 10 +2 B; ot -5
mo +5 B; ot -10 10 +10 B; ot
-15 1o +15 B

/laT4MK TOKa HE YK€ 4YEM OT
-1 no+1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTeIsiMU HE MEHEe YeM:

/-2 g, +/-4g,+/-8 ¢

1 mrr.

1 mrr.




OTnenbHbIE YCTPOMCTBA:
USB ocimmorpad He MeHee
2 kanaia, +/- 100 B
IAKceccyapsl:

Kabens USB
COCIUHUTEIILHBIN

3apsgHOE YCTPONCTBO C
KkabereMm miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTpykrop nis
[TPOBEICHUS YKCIICPUMEHTOB
KpaTtkoe pykoBOJCTBO 110
PKCILTyaTauu UPPOBO
imabopaTopuu
[IporpammHOe obecnieueHune
MeTtonnueckue
pexomenaanuu (40 padbor)
Hanuune pyccKosS3bI9HOTO
caiiTa OAJIEPKKHU

Hannuue BUIeOopOIuKoB.

[{udposas
itabopatopus 1o

(buzmosorun
(mpodunbHBII
YPOBEHB)

ObecrieunBaeT NpoBEICHNE
yicCIIeI0BaHUs 110

(b yHKIITMOHUPOBAHUIO
UEJIOBEYECKOIO OpraHu3Ma.
Kommiekranus:
becripoBOHON MyJIBTUAATUUK
o pU3n0JIOTNu C 5-10
BCTPOECHHBIMM JaTYUKaMHU:
/laTunK apTepraIbHOTO
nasienus (0...250 MM pT. CT.)
/laTuuk myJsibca ¢ Auana3oHoM
n3MepeHus He yxxe uyem ot 30
mo 200 ya/mun

JlaTuuk Temneparypsl Teja ¢
Tana3oHOM U3MEpEeHHsI He
ke ueMm oT +25 mo +40 C
JlaTunK 4acTOTHI JBIXaHUS C
arnazoHOM U3MEPEHMsI HE
y>ke ueM ot 0 10 100
[MKIIOB/MUH

JlaTuMK yCKOPEHHUs C
nokaszatensmu +/- 2 g; +/- 4 g;
+/-8 g

OTaenpHBIE yCTPOUCTBA:
latank OKI' ¢ nnanazonom
3MEpPEHUS HE YK€ YEM OT
-300 1o +300 MB)

Jlatuuk pH ¢ nuanasonom

1 mrr.

1 mrr.




M3MepeHus He yxke yem oT 0
o 14 pH

JlaTuuk cuiomep ¢
TMarna3oHOM U3MEPEHUS HE
yxe yeM oT -40 no 40 H
/[aTYMK OCBELIEHHOCTH C
Tarna3zoHoOM U3MEpEeHHUsI He
y>ke yem ot 0 go 180000 1k
AKCeccyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoHcTpykTop st
[IPOBEICHUS SKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 11O
PKCITTyaTaluu HUPPOBOi
imaboparopuu
[IporpamMMHOe obecrieueHue
MeTtoanueckue
[pekoMeH1auuu He Menee 20
padot

Hanuumne pycckos3pI4HOTO
caiiTa NOAJIEPKKHU

Hayinune BUI€OpOIUKOB.

[{udposas
itaboparopus 1o

PDKOJIOTHH

ObecrieunBaeT NpoBEICHNE
y4eOHOT0 HKOJIOTHYECKOTO
MOHUTOPUHTA
MHCTPYMEHTAIbHBIMU
Metonamu. HaGop
[IPUMEHSETCS IPU U3YyUEHUU
DKOJIOTHH, OWOJIOTHH, XHUMUH,
reorpaguu u
[IPUPOTOBEICHMUS, a TAKKE
TSI UHIUBUIYATbHBIX
ICCIIEIOBAHUS U MPOECKTHOM
e TEeTbHOCTH IIKOJIbHUKOB.
Kommnekranus:
becnipoBOHON MYIBTHAATYUK
[10 5KOJIOTHYECKOMY
MOHHUTOPHHTIY C 8-10
BCTPOCHHBIMH JIATYUKAMH:
/laT4vK HUTPAT-UOHOB
JlaTuuK XJIOpUI-UOHOB
Jlatuuk pH ¢ nuamnaszonom
M3MepeHus He yxke yem oT 0

o 14 pH

1 mrT.




J/laTdark BIa)KHOCTH C
T1ana3oHOM U3MEPEHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
Tuara3oHOM U3MEPEHHUSI HE
y>ke yem ot 0 go 180000 1k
JlaTurk TeMIiepaTyphl C
Tuana3oHOM U3MEpPEHUsI HE
yxe yeM oT -20 no +140 C
/laTunk
PICKTPOIPOBOAMMOCTH C
Tuana3oHaMu U3MEPEHUS He
yke ueM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MkCm

/laTunK TEMIIEpaTyphl
OKpY>KaroIen CpeIbl ¢
Tuarna3oHOM U3MEPEHUsI HE
yke ueM ot -20 10 +50 C
OTIenbHBIC TaTYUKU:
JlaTuuk 3ByKa ¢ QyHKIIUEH
MHTETPUPOBAHUS C
T1ana3oHOM U3MEPEHUS
4acTOT HE MeHee ueM oT 50
' o 8 kI

JlaT4rK BIAKHOCTH TOYBHI C
Tuarna3oHOM U3MEPEHUsI HE
yxe gyem ot 0 1o 50%
/laTuuk Kucioponaa ¢
uana3oHoM u3mepenus ot ()
o 100%

JlaTurk onTHYECKOM
[JIOTHOCTH 525 HM

JlaTurk onTHYECKOM
r1oTHOCTH 470 HM

JlaTuuk TypOUIUMETp C
Tuarna3oHOM U3MEPEHHUsI He
ke ueM oT 0 7o 200 NTU
/laTunk okucH yriepoja ¢
T1arna3oHOM U3MEPEHUsI HE
yke ueM ot 0 1o 1000 ppm
IAKceccyapsbl:

Kabens USB
COCTUHUTENBHBIN (2 IIT.)
3apsiiHOE YCTPOMCTBO C
KkaOemeM miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CTeprKeHb TSI 3aKpeTICHUs




ITATYNKOB B IITaTHBE
Kpatkoe pykoBOACTBO 110
PKCIUTYaTaluu 1U(pOBOA
maGopaTtopuu
[IporpammMHOe obecrieueHne
MeToauueckue
[pekomMeH1auu He Menee 20
padot

'YiakoBka

Hanuuue pycckos3pI4HOTO
caiiTa MOJJICPKKH, HATTMYHE
BHJICOPOJTUKOB.

Mukpockor
U POBOIA

Tun MUKpoCKoIa:
OHOJIOrTYECKHI

Hacanka Mmukpockona:
MOHOKYJISIpHAS

Haznauenwue: 1a00paTopHbIiA
MeTom ucClIeJOBaHMUS:
CBETJIOE T10JIE

Marepuan ONTHKH:
OITHYECKOE CTEKIIO

Y BennueHue MUKpOCKOIIa,
kpat: 64 - 1280

Oxymsipsl: WF16x
O0bexTuBsl: 4x, 10x, 40xs
(moanpY>KUHEHHBIH )
PeBosibBepHast royioBKa: Ha 3
00BEKTHBA

Tun noACBeTKU: 3epKaio UiIu
CBETOIO/T

PacronoxxeHue moacBETKHU:
BEPXHSIS U HUKHSS
Marepuan Kopiryca: MeTajul
[IpeameTHBIi cTOMUK, MM: 90
M crounuk nmutanus: 220 B/50
[

Uwucmo meranukceneii: 1

1 mr.

1 mT.

Ha6op OI'D no
X MUK

B Habop BXOIAT BeChl
imabopaTOpHbIE ANEKTPOHHBIE
200 r, ciupToBKa
imabopaTopHasi, BOpOHKa
KOHUYecKas, MajJoyKa
CTEeKJIsiHHas, mpooupka [1X-14
(10 mTyK), cTakaH BBICOKHI C
HocukoM BH-50 ¢ metkoit (2
[ITYKH ), IAJTAHIP
3MEpPUTENBHBIN 2-50-2

(CTEKJISTHHBIN, C IPUTEPTOU

1 mr.

1 mrr.




KPBIILIKOM ), INTATUB JIJIS
poOupok Ha 10 rHe3, 3aKUM
MPOOUPOYHBIH,
[Iraresb-okeuka (3 mrykn),
Ha0op (hy1aKOHOB IS
XpaHEHHS PAaCTBOPOB U
[peakTHBOB (00BEM (h1akoHa
100 M - 5 KOMILIEKTOB 110 6
mTyK, 00beM ¢akoHa 30 mi -
10 xoMIUIEKTOB 110 6 MITYK),
LIMTHH]IP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrykn),
cTakaH BeIcOKHH 500 mut (3
TYKH), HAOOp epieit ass
MBIThsI IOCY/IBI (€pII 17151
MBIThsI IPOOUPOK - 3 HITYKH,
epIl A7l MBIThS KOJIO - 3
[ITYKH), Xanat O0emnbiit x/0 (2
[ITYKH), IEPYATKU PE3UHOBBIC
XUMUYECKHUE CTOMKHE (2
[ITYKH), OYKU 3aLTUTHBIE,
(bunbTpe! Oymaxasie (100
[ITYK), TOprouee Jis
criupToBOK (0,33 ).

B coctaB Habop BXOAAT
[PEaKTUBBI: AITFOMUHUM,
PKeIIe30, COJISTHAS KUCIIOTa,
MeTHIIopaHK, peHondranenH,
aMMHaK, IEPOKCH]T BOJOPO/Ia,
HUTpaT cepedpa u pyrue; B
o011ei cioxHocTH - 44
[pa3IMYHbBIX BEIIECTB,
MCTIOB3YEMBIX TSI
COCTaBJIEHUS] KOMIUIEKTOB
[PEaKTHBOB TIPH TIPOBEICHUH
HK3aMEHaIlMOHHBIX
PKCIIEPUMEHTOB TI0 KypCY
[IKOJIbBHOW XUMUHU.

YueOHas
iraboparopus 1o
HEHpPOTEXHOIOTUN

B cocTaB BXOAT:

Cencop Tun 1 He menee 1
T., 00eCrIeYrBaeT
BO3MOYXHOCTh PETHCTPAITUI
CUTHaJa dJIEKTPHUECKOMN
AKTHBHOCTH MBIIIIL]
(3nexTpoMuorpammsl, OMI).
Peructpanus nomkHa
OCYIIECTBIISETCS
HEWHBA3UBHO, CYXUMH
PIIEKTPOIAMHU.

1 mrr.

1 mIT.




B03MOKHOCTBIO KPETUICHUS K
[pyKE 4eJIoBeKa, YTO JIOJKHO
TaBaTh BO3MOXKHOCTD
[PETUCTPUPOBATH
PIEKTPUYECKYIO AaKTUBHOCTHU
MBIIIIBI B 00JIACTH, HAJI
KOTOpOI1 pacrojaraercs
kperuieHue. [Ipu HanpsoxkeHun
MBIILIIBI TOJIKHA OBbITH
oOecrieueHa BO3MOKHOCTh
HAO0JII0ICHUS TyYHOCTH
cur”aia (T.e. IPUCYTCTBUE
OMI'), npu paccnabieHun
MBIIIIIEI - €€ OTCYTCTBUE.
Cencop Tun 2 ne menee 1
IT., 00eCcreYnBaeT
BO3MOKHOCTBH PETUCTPALIUU
CUTHaJIa
(dhoTomternzmorpammel (PIII)
ONITHUYECKUM ITyTEM, 3a CUET
M3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETA,
00BEM KOTOPBIX U3MEHSIETCS
[10]1 BO3JCHCTBUEM MTYJILCOBOM
BOJTHBI. CEHCOP TOJKEH OBITh
oOecreueH BO3MOKHOCTBIO
KpETUICHHSI K TTOYIIICUKe
Mablla YeI0BeKa.

Cencop Tun 3 He menee 1
[11T., 00ecredrnBaeT
BO3MOYXHOCTB: PETUCTPAIIUN
CUTHaja
PIIEKTPOKAPIHOTPAMMBI
(OKT') He nHBa3UBHBIM
CIT0co00OM;

peructpauuu I, IT u 111
OTBEJICHUH; TIOIKITIOYCHHSI
PIEKTPOJIOB K CEHCOPY €
[TOMOIIBIO COCTUHUTEITEHBIX
[IPOBOIOB, 000PYIOBaHHBIX
TouchProof pazremamu.
Cencop Tun 4 He menee | mT.
00ecreunBaeT BO3MOXKHOCTb:
[pETUCTpAIK CUTHAJIA
KOKHO-TaJIbBAHMYECKOM
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYILIECTBIISIETCS Ha
[TOCTOSIHHOM TOKE;
[TOIKJIIOUEHUS K TeITy




YesloBeKa C IOMOIIIBIO CYXHMX
PIEKTPOJIOB, MOAKIIOYECHUE
KOTOPBIX K CEHCOPY
OCYIIECTBISIETCS C TOMOIIIBIO
TouchProof pazsemoB.
Cencop Tun 5 e menee 1
IIT., 00eCIIeYnBaET
BO3MOKHOCTB: PETHCTPALIUU
CUTHaJIa 3JIEKTPUUECKON
akTUBHOCTH Mo3ra (23I') ¢
[TOMOIIBIO CYXUX
HEHHBA3UBHBIX JICKTPOJIOB;
[PETUCTPALINH IEKTPUUECKOM
AKTUBHOCTH PA3HBIX JOJICH
MO3ra; MOAKIIOYCHUS
PIIEKTPOOB K CEHCOpY C
[TOMOIIIBIO0 COETUHUTENBbHBIX
[IPOBOIOB, 000PYI0BAHHBIX
TouchProof pazremamu;
BaKpeIUICHUS JICKTPOOB Ha
[MOBEPXHOCTHU T'OJIOBBHI.
Cencop Tun 6 He menee 1
11T., o0ecredrnBaeT
BO3MOKHOCTB: PETHCTPALIUN
CUTHaJa KoJieOaHus rPpyIHON
KieTky (CeHcop AbIXaHUSA);
OTIpeIeTICHUST YaCTOThI
ITBIXaHMS.

'YcrpoiicTBo 115 coopa
TaHHBIX OT CEHCOPOB U
[epeaady Ha epCOHAIbHBIN
KOMITBIOTEp OOecTieunBaeT
BO3MOKHOCTBH COOpa JaHHBIX
0T MOJKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MmoyydeHHBIX JaHHbIX Ha [1K.
[TonknroueHne eHTPaIbHOTO
Monayist k [TK ¢ momorsio
USB-kabens. LlenTpanbHblit
MOy UMEET HE MeHee |
[11T.: TATbBAHUYECKYIO
r3ossiuuio ot [TK.
[{eHTpanbHBIN MOIYIIb
oOecredrnBaeT BO3MOKHOCTh
0JIHOBPEMEHHOTO
MOIKIIFOYEHHUS BIUIOTEL 10 4
ceHcopoB. Kaxxiplil U3 BXOJI0B
[{eHTpaTbHOTO MOIYJISI HMEET
raJIbBAHUYECKYIO N30JIALINIO




(oOecreueHne MeXKaHATbHON
rajibBAHUYECKON U3OJISIUN).
[loaxiroueHrne CeHCOPOB K
[{eHTpaIbHOMY MOIYJIFO
OCYILIECTBIISICTCS C IOMOIIBIO
CTHCIIHATM3UPOBAHHBIX
pa3zbeMoB Tuna LEMO,
00ECTIEYNBAIOIINX
[IPaBHJIBHOCTH MOKIIOYEHUS
[pa3beMa M CHUYKAIOIIUX PUCK
CIIy4aiiHOTO KacaHHs
[Pa3bEMOB TOKOTIPOBOISIITUX
JacTeH, a TakKe
00ecreunBarOIIMX 3aIUTy OT
HECaHKLIMOHUPOBAHHOTO
[TOTKJTFOUCHUS K
[IPOU3BOJILHBIM YCTPOMCTBAM.
Monyns "Kunonka" He menee 1
[11T., 00ecredrnBaeT
BO3MOYKHOCTB: pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MeHee 3-X
[PA3TUYHBIX KaTeTOPUU
COCTOSIHU.

Y cTpOCTBO, BXOJSIIIIEE B
cocTaB J1a00paToOpuu, T0JIKHO
00ecneurnBaTh BO3MOXHOCTh
[pETUCTpAINH apTePUaTHLHOTO
TaBIICHMSL.

[IporpammHoe oOecnieueHue
(manee - T10). JomkHo
o0ecreunBaTh BU3yaIH3aIuio
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOTrpaMMBbI
TOJKHO COCTOSITh M3 BKIIAQJIOK,
KaKasi U3 KOTOPBIX
COZIepKUT HabOp TpauKoB,
HEOOXOIUMBIX I
oToOpaXkeHHs TpedyeMoi
MHGbOpMaLHH.

JlomKHA UMEThCS BKIIAIKA s
0JTHOBPEMEHHOTO MTPOCMOTpa
CUTHAJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOIKJTFOUYEHHBIX K
[{eHTpasibHOMY MOIYJTIO.

JT0 0OecrieynBaeT
BO3MOYKHOCTh




MHOTOKaHaJIbHOTO
(monurpauvecKoro) pexxuma
paboThI yCTPOICTBA.

Tak:Ke TOJKHBI UMEThCS
BKJIAJIKU JUIS BU3YyaIH3aluu
CUTHAJIOB OT ceHcopoB OMI',
OIII", OKT', KI'P, O3T,
CEHCOpa JbIXaHHUs, KHOIIKH; a
TaK)Ke MIPOU3BOTHBIX
rpadMKOB, HA KOTOPBIX
BHU3YyaIH3UPYIOTCS
CHeIIM(UIHBIC JIJISI TOTO WA
MHOTO CUTHAJIA BEJTMYUHBI.
[1O nokHO KaBaTh
BO3MOKHOCThH BU3YallU3allMH
1 00paboOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:

- OMI': Buzyanu3zauus
CUTHaJja, CIIEKTP CUTHAaJa,
AMIUTUTYIHBIN TPUTTED

- OIII': Bu3yanuzamus
CUTHaJa, CIIeKTpa CUTHAJAa,
TaxorpaMMsl, rpaduk mysiabca
- OKI': Bu3yanuzanus
CUTHAJIa, TAXOTPaMMBl,
rpaduk mynbca

- KI'P: Bu3yanu3anus curaana
- O01: Bu3yanuzanus
CUTHaJa, CIIEKTP CUTHAJA,
AMIUIUTY1a alb(a-puTma,
AMIUTUTYy/1a OeTa-puT™ma.

- CeHcop JIbIXaHMUS:
BHU3yaTH3aIus CUTHANIA,

- KHonka: Buszyanusanus
CUTHaJa pa3MeTKH

T1O nomKHO UMETH
BO3MOKHOCTh KaCTOMU3AIUU
1 HacTpoiiku [1O s

P (HEKTHBHOTO OTOOpaKEHHUS
rpaduKoB: HacCTpolKa 1IBETa,
BEIOOD IMapamMeTpoB IS
aHaIM3a, BEIOOP
0TOOpa’kaeMbIX IrpauKoB,
MacTaOupoBaHue rpaduKoB.
[1O nomKkHO UMETH
BO3MOKHOCTH 3aITUCH U
BOCIIPOM3BEICHUS
[PETUCTPUPYEMBIX CUTHAJIOB.




B03MOKHOCTh HACTPOMKHU
apamMeTpoB (puIbTpaMU
CHTHAJIa C TOMOIIBIO0 QuibTpa
HIDKHUX 9acTOT, (pUibTpa
BBEICOKHX YacTOT, TIOJIOCOBOTO
(UIIbTpa, PeKEKTOPHOTO
(dbunbTpa.

C 1enpro ynoOCcTBa aHAIM3a
CHTHAJIa, TOJDKHA UMETHCS
BO3MOKHOCTb 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocienyronien
BO3MOYKHOCTBIO UX
OCIIEeTYIOIIETO
BOCIIPOU3BEICHHSI B JAHHOM
[10 (uMuTHPYS pETUCTPALIUIO
CHTHAJIa B PEKUME PEATbHOTO
BPEMEHM).

B cocraBe: MeTouveckue
MaTepHaIbl AUl YIUTENS U
00y4aroIuXcs, OMMCAHHUE
[TOJIKJTFOYEHUS] CEHCOPOB
mTabopaTopuH, HHCTPYKIIUH 110
croip3oBanuio 110,
OITMCaHUE JTa0OPAaTOPHBIX U
[MPaKTUYECKUX padboT, KOTOpOe
B TOM YHCIIE€ COJCPKHUT
[Ipe3eHTalMOHHbIE
MaTepHAITBL.

'Y nakoBka/kopoOka
lmaGopaTopuu T0KHA
oOecreunBaTh y100HOE
XpaHEHHE U CO/IePKaTh
[10JICKA3KH ISt
[PACTIONIOKEHHS] CEHCOPOB U
YCTpPOICTB JabopaTopuu IJist
yZI0OHOTO MCITOJTH30BaAHUS
MpenoaBaTeNsIMA U
00yJarOIIUMUCS.

TexHoornaeckas HaIpaBJICHHOCTb

0.

(OOpazoBaTeNbHBIN
KOHCTPYKTOP JIJIst
MPAKTUKU OJIOYHOTO
MPOTPaMMHPOBAHHUS C
KOMITJICKTOM
TATYNKOB

PoOoToTeXHIUECKUI HAOOP
[MIpCAHA3HAYUCH AJId U3YYCHUA
OCHOB POOOTOTEXHUKH,
eTanei, y3JioB U
IMCXAaHHU3MOB, HCOGXOI[I/IMBIX
TUTST CO3ITaHMST
[POOOTOTEXHUUECKUX

YCTpOICTB.

1 mrr.

1 mIT.




HaGop npexacrasisieT codoit
KOMIUICKT CTPYKTYPHBIX
PIIEMEHTOB, COCAMHUTEIbHBIX
PIIEMEHTOB U
PIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

HaGop mo3Bossier cooupars (1
[IPOrpaMMHUPOBATH
coOupaeMble MOJICTHN), U3
PIIEMEHTOB BXOSIIUX B €TO
COCTaB, MOJICIIH MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
YCTPOMCTB ¢
ABTOMATHU3HPOBAHHBIM
yIpaBJIeHUEM, B TOM YUCJIE Ha
KOJIECHOM XOJTy, a TaK ke
KOHCTPYKLIUNA, OCHOBAaHHBIX HA|
1CII0JIb30BaHUU Niepenay (B
TOM YHMCJI€ YEPBSIUHBIX U
3yO4YaThIX), a TaK KE PHIYATOB.
CBETOIMO/THBIN MAaTPUYHBIN
ucruiei ¢ 0enoi moJICBETKON
Ha KOHTpOJLIepe

KonmuecTBo nopros
BBOJ1a/BHIBOJIA HA
KOHTpOJJIEpE HE MeHee 6
KonnyecTBO KHONIOK HE MEHEe
4
O0111e€ KOJIMYECTBO
bIeMeHTOB: He MeHee 520 miT.,
B TOM YHCJIC:

1) nporpammupyemslii 6110k
VIIpaBIICHUS, KOTOPBIH MOXKET
[paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOpBI

3) JaTYMK CHIIBI

4) naTyuK paccTOsTHUS

S) maT4uK 1BETA

6) akKyMyJaTopHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIE SJIEMEHTHI,
BKIIIOYasi nepPoOpHUpoOBaHHBIE
PIIEMEHTHI: OaNIKu, KyOUKH,
OCH U BaJlbl, COCIMHUTEIbHBIE
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peHa3HauYeHHBIE IS
CO3/IaHUS YEPBSIUHBIX U
By0JaThIX TIepeay,




COCTMHHUTENBHBIC U
KPETIC)KHBIC 3JIEMEHTBI;

7) [IporpammHOe
o0ecreyeHre, UCIob3yeMoe
IJ1S1 IPOrPaMMHUPOBAHUS
COOMpPaeMBIX
[POOOTOTEXHUYECKUX MOZEIeH
1 YCTPOMCTB, TOCTYITHO JIJIsI
CKauMBAHUS U3 CETH
HTepHeT

10.

O06pa3oBaTEIbHBIN
HAOOP 10 MEXaHUKE,
MEXaTPOHUKE U
POOOTOTEXHHUKE

KoMIuIexT amst u3yueHust
OCHOB 3JICKTPOHUKH U
[POOOTOTEXHUKHU

Habop moimkeH ObITH
[perHa3HaueH s
[pOBEICHUS YIeOHBIX
BaHSTHIA 110 SJICKTPOHUKE U
CXEMOTEXHHUKE C IIEIIBI0
M3ydeHust Haubolee
[pacrpoCTpaHEHHOMN
PIIEMEHTHOM 0a3bl,
[IPUMEHAEMON JUIs
H)XEHEPHO-TEXHUYECKOT O
TBOpYECTBA yUaIIUXCS U
pa3paboTKu y4eOHbIX
Mopeneit poboToB. Habop
ITOJKEH TO3BOJIATh YUALUMCS
Ha MPAKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
MPOEKTUPOBAHHUS
[POOOTOTEXHUYECKUX
KOMILIEKCOB Ha TIpuMepe
y4eOHBIX Mojieneil poboToB, a
TAK)Ke MU3YYUTh OCHOBHEIC
TeXHUYECKHE PELICHUS B
00acTu KHOEPHETUYECKUX U
BCTPAaNBAEMBIX CHCTEM.

B cocraB KOMIUIEKTa JOKEH
BXOJIUTH HAOOP
KOHCTPYKTHBHBIX 3JIEMEHTOB
11 COOpKM MakKeTa
MaHUITYJISIUOHHOTO POOoTa,
KOMILJIEKT METANTNYECKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB
11 COOpKM MakKeTa
MOOMJIBHOTO pOOOTa U T.1I.

B cocTaB KOMIIJIEKTAa BXOIUT
Ha0Op AIEKTPOHHBIX
KOMITOHEHTOB JIJIS1 U3Y4YEHUS

1 mr.

1 mT.




OCHOB JIEKTPOHUKH U
CXEMOTEXHHUKH, a TAKXKE
KOMILJIEKT PUBOJOB U
TaTYMKOB Pa3IUYHOTO THUIIA
11 pa3paboTKu
[POOOTOTEXHUUECKUX
KOMILJIEKCOB.

B coctaB KOMIUIEKTA TOJIKHO
BXOJIUTH: MOTOPBI C
PHKOJIEPOM - HE MEHee 2 T,
CEpBOIPHUBO/L OOIBILON - HE
MeHee 4 1T, CepBOIPHUBO/L
MaJIbId - He MEHee 2 IIT,
MH(pPaKpaCHBIN TaTYUK - HE
MeHee 3 1T, yJIbTPa3ByKOBOM
TaT4uK - HE MEHee 3 1T,
TaTUMK TeMIIepaTyphl - He
MeHee 1 T, JaT4uK
OCBEILIEHHOCTH - HE MeHee |
1T, HA0OP JIEKTPOHHBIX
KOMITOHEHTOB (PE3HCTOPHI,
KOHJIEHCATOPbI, CBETOIHO/IBI
[Pa3TMYHOTO HOMUHANA),
KOMILJIEKT MPOBOJIOB JIJIst
OecraeqyHoro
[MPOTOTUIIUPOBAHUS, TIIaTa
OecracqHoro
[IPOTOTUITHPOBAHHS,
AKKYMYJISITOP U 3apsiTHOE
YCTPOMCTBO.

B cocTaB KOMIUIEKTa JOJIKEH
BXOJIUTH POTPAMMHUPYEMBIN
KOHTpOJLIED,
[IporpaMMHUpYyEMBbII B cpefie
Arduino IDE nunu
AHAJIOTUYHBIX CBOOOIHO
[PacIpoCTPaHsIEMbIX Cpeiax
pa3paboTKH.
[Iporpammupyemslii
KOHTPOJLIIEP JI0JKEH
00JaaTh TOPTAMU TSI
MOKITIOUEHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
unTepgeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocTaB KOMILJIEKTA JOJIKEH
BXOJIUTH MOJIYJb
TEeXHUYECKOT 0 3peHMs,




MpeACTaBISIIONTUN cOO0H
BBIUMCIIUTEIIBHOE YCTPOHCTBO
CO BCTPOEHHBIM
MUKpOIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjipa He meHee 1.2
[T, 06bem O3V - He MeHee
512 MO, 06beM BCTpOECHHOU
rmamsTH - He MeHee 8 10),
MHTETPUPOBAHHON KaMepon
(MakcUMallbHOE pa3pelieHne
BUICOTIOTOKA, [1€PEIaBAEMOT0
o unrepdeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1ysib TEXHUYECKOTO
BpeHus JOHKEeH 001a1aTh
COBMECTHUMOCTBIO C
[Pa3TUYHBIMHU
[TPOrPaMMHUPYyEMBIMHU
KOHTPOJJIEPAMH C TTOMOIIBIO
maTepdeiicos - TTL, UART,
12C, SPI, Ethernet. Monynb
TEXHUYECKOI0 3pEHUS 10JIKEH
IMETh BCTPOEHHOE
[IporpaMMHOE oOecreueHue
HAa OCHOBE OIEPALIMOHHOMN
cucteMsbl Linux,
[103BOJISIIOIIEE OCYIIECTBIISATh
HACTPONKY CHCTEMBI
MaIIMHHOTO 00yYeHus
[apamMeTpoB HEUPOHHBIX
ceTeil st OOHapyKeHus
00BEKTOB, OMPEICTICHUS UX
[TapaMeTPOB M JaJbHENUIIEH
MICHTH(UKAIIH.

KoMmIekT nomkeH
00ecreurnBaTh BO3MOKHOCTh
3y4eHHs] OCHOB pa3paboTKu
[IPOrPaMMHBIX U almapaTHBIX
KOMITJICKCOB HH)KEHEPHBIX
crcTeM, pelleHHi B cdepe
"NHTepHer Bemen'", a Takxke
pelIeHnii B 006IacTH
[POOOTOTEXHHKH,
MCKYCCTBEHHOT'O MHTEJICKTA
1 MallTuHHOTO OOYYCHHSI.

11.

UeThipexoceBoit
y4eOHBIN

Y ueOHbII
000T-MaHUITYJISTOD

1 mr.

1 mT.




POOOT-MaHUTTYJIATOP
C MOOYJIbHBIMH
CMECHHBIMHU
HACaKaMU

[peJHa3HaueH I OCBOCHMSI
00yJaOIUMUCS OCHOB
[POOOTOTEXHUKH, IS
[OJIrOTOBKH 00yYaromuxcs K
BHEAPEHUIO U MOCIENYIOLIEMY
MICTI0JIH30BAHUIO POOOTOB B
[IPOMBIIITICHHOM
[IPOU3BOJICTBE.

KomnuecTBo oceii poboTa
MaHUITYJISITOpA - YETBIPE.
[lepemelieHne HHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCSAM
ITOJDKHO YIIPaBJIATHCS
[I1arOBBIMU JIBUTATEIISIMU.
HanpsokeHne nuTanus
[IarOBBIX JBUTATEJICH HE
6osee 12 B.

CepBoBUraTelIb YETBEPTOM
OCH J10JKEeH 00ecrieunBaTh
[TIOBOPOT UHCTPYMEHTA.

'Yron noBopora
MaHUITYJISITOpa HA OCHOBaHUU
BOKPYT BEPTUKAJIBHON OCH HE
Menee 180 rpaaycos.

/)1 onpeiesIeHns OJI0KEHUS
MaHUITyJIsITOpa MPU IOBOPOTE
BOKPYT BEpTUKAIBHOW OCH
TOJKEH HCIIOJIB30BAThCS
PHKOEP.

Yro1 noBopoTa 3aaHero
[1e4a MaHUIYJISTOpa He
MeHee 90 rpaxycos.

'YT0J1 TOBOPOTa NIEPETHETO
[1eya MaHUMYJIATOpA HE
menee 100 rpamycos.

/111 onpeiesieHns OJI0KEHUS
3aJHEr0 U MepeHero miey
MaHHITYJIATOpa TOJHKEH
MICII0JIb30BATHCS THPOCKOIL.
YTo1 noBopoTa 1o 4eTBepTon
ocu He MeHee 180 rpamycos.
JloKHA OBITH BO3MOXHOCTD
OCHAIIIEHUS] CMEHHBIMU
HacaJlKaMu (HampuMmep,
nepaKaTeNb KapaHaala Win
(omacTepa, mpucocka ¢
CEpPBOJIBUTATEIIEM,
MEXaHMUECKOE 3aXBaTHOE
YCTPOMCTBO €




CepBOBUTATENIEM,
[YCTPOMCTBO 151 JTa3€pHOU
pPaBUPOBKHU W YCTPOUCTBO
11 3D-meuatn).

JlomkHa OBITH BO3MOKHOCTh
[1O/IKJIFOUEHUS
ITOTIOTHUTEIILHBIX YCTPONCTB
(Hampumep, TpaHcopTepa,
[penbca Ui epeMereHus
[poboTa, MyabTa yIpaBICHUs
TUIA JPKONCTHUK, KaMephbl
MaIIMHHOTO 3pEHMS,
ONTUYECKOTO JIaTYHKA,
MOTyJ1s1 OECTIPOBOHOTO
ocryma.
PoOOT-MaHHITYIIATOP TOTHKEH
oOecreunBaTh MepeMereHue
HacaJKu B IPOCTPAHCTBE,
AKTHBALIUIO HACAJKH,
BO3MOYKHOCTb TIOJTyYEHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTb
YIIPABICHUS
ITOTIOTHUTEIbHBIMU
YCTPOMCTBAMM.

Marepuan kopmoyca -
anmoMuHuN. [lnamerp padoueit
30HBI (0€3 yyeTa HaBECHOTO
MHCTPYMEHTA U YETBEPTOMN
ocH) He MeHee 320 MM.
HuTepdeiic moaxmoueHus -
USB.

/lomxeH MeTh BO3MOKHOCTh
ABTOHOMHOW paboThI U
BHELITHETO YIIPABJICHUS.

Y IIpaBIAIOIINN KOHTPOJLIED
TOJKEH OBITH COBMECTHUM CO
cpenoit Arduino.

Y ipaBistomuil KOHTPOJUIEP
COBMECTHUM CO CpPENON
porpamMMupoBanust Scratch,
1 SI3BIKOM MPOTPaMMHUPOBAHUS
C.

JlommkeH oOecrieunBaTh
[TOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIJaHHBIN YrOJI U Ha
3aJaHHbIN yTOJ1, TOBOPOT IO
UETBEPTOM OCU HA 3aJaHHBIN
yroJ1, ABM)KEHHE B




KoopauHatel X, Y, Z,
[epeMenieHue Ha 3aJJaHHOe
[pAcCTOsTHUE TI0 KOOpUHATaAM
X, Y, Z, nepenady JaHHBIX O
TeKYIIEM ITOJIOKEHUH YTJIOB,
[epefady JaHHBIX O TEKYIIUX
KOOpJAMHATaX HHCTPYMEHTA.
/lokeH noaiepKuBaTh
[epeMenieHue B AeKapTOBBIX
KOOpAMHATAX U yriax
[MOBOpPOTa OCEH, C 3aIaHHOMN
CKOPOCTBIO U YCKOPEHHUEM.
Tunel nepeMenieHuii B
IIeKapTOBBIX KOOPAMHATAX:
ITBIDKEHUE T10 TPACKTOPHH,
ITBIKEHUE T10 TIPSIMOM MEKTY
TBYMsI TOUKaMH,
[epenpbrIruBaHue U3 TOYKH U
TOUKY (HepeHoc 00bEKTa).

12.

O06pazoBaTEIbHBIN
HAOOD IS U3YyUCHHUS
IMHOTOKOMITOHCHTHBIX]
POOOTOTEXHUYECKUX
CUCTEM U
MaHHITYJISIITAOHHBIX
poOOTOB

O0pa3oBaTEIbHBIN KOMIUICKT
TOJKeH OBITh MpelHa3HaYeH
IUTST U3YYCHUS
[POOOTOTEXHUUECKUX
TeXHOJIOTHI, OCHOB
H()OPMAIIMOHHBIX
TEXHOJIOTHI U TEXHOJIOTUI
[IPOMBILLIICHHOU
ABTOMATHU3AIINH, a TAKXKE
TEXHOJIOTUI
[MPOTOTUITUPOBAHUS U
aJIMTUBHOTO IPOU3BO/ICTBA.
B cocTtaB KOMIIEKTA TOJIAKHO
BXOIUTH:

1) UnTennexTyanbHbIi
CEPBOMO/IYJIb C
MHTETPUPOBAHHON CUCTEMOM
YIIPABIIEHMUS], TO3BOJISIFOIIEH
00BETUHATD CEPBOMOTYITH
NIPYT € IPYroM 110
[1OCJIeI0BATEIILHOMY
uHTEepdeiicy - He MeHee 6 1T,
2) PoboToTexHuueckuii
KOHTPOJLJIEP MOJIYJIBHOTO
TUIa, TPEACTABISIONIUN
o001 OHOIIIIATHBIN
MHUKPOKOMITBIOTED C
ONEpPAllMOHHONW CUCTEMOM
ILinux, 00be IUHEHHEBIHN C
nepudepuiHbIM

1 mrr.




KOHTPOJJIEPOM C TIOMOIIIbIO
[1J1aThl PACITUPECHHUS.
Po6oToTexHMUeCKHit
KOHTPOJLIEP JI0JKEH
yIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-BO
siIep BCTPOCHHOTO
MUKPOKOMITBIOTEpA - HE
MeHee 4, TAKTOBas YacToTa
siipa - ne menee 1,2 [T,
00bem O3Y - He meHee 512
MO, Hanaue uHTep(HErcoB -
SPI, 12C, 125, TTL, UART,
PWM, uudpossie u
QHAJIOTOBbIE MOPTHI JIJIsT
[TOKITIOUEHHUSI BHEIIIHUX
YCTpOMCTB, a Takke WiF1 unu
Bluetooth 11 KoMMyHUKanuu
CO BHELTHUMH YCTPONCTBAMHU.
PoGoToTeXHMYeCKHiA
KOHTPOJLIEP TOJIKEH
o0OecreurnBaTh BO3MOKHOCTD
[IPOrpaMMHUPOBAHHUS C
[TOMOIIIBIO CPEJICTB SI3LIKOB
C/C++, Python u cBo6oaHO
[pacTpoCTpaHsIEMON CpedbI
Arduino IDE, a Taxxe
YIIpaBIEHUS MOJEISIMHU
[POOOTOTEXHHUYECKUX CUCTEM C
romoibto cpenst ROS.

3) BeruncnauTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJIEPOM - HE
MeHee | miT.
BrranciuTenbHbI MOAYJTb
oI KeH 00aaaTh
BCTPOCHHBIMH IH(PPOBBIMU
opTamu - He MeHee 12 T u
AHAJIOTOBBIMH IIOPTAMHU - HE
MeHee 12 mT.
BrranciuTenbHbIi MOAYJTb
oM KeH 00aaaTh
BCTPOCHHBIM MOJTYJIEM
0ECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi mia
CO3JaHus
annapaTHO-IIPOTrPAMMHBIX
[PELLICHUH U
"yMHBIX/CMapT"-yCTPOICTB




TS pa3pabOTKH perIeHUI
"NHuTepHer Benieil".
BrrauciautenbHbIi MOAYJIb
ToJKeH 00J1aaTh
COBMECTHUMOCTBIO C
repuQepUuiHbIMY IIATAMH
U1 TOAKJIIOUEHUS K CeTH
[Ethernet u nmoaxitoueHus
BHEIITHEH CUJIOBOM HArpy3KH.
4) Moynb TEXHUYECKOTO
3peHusi, MPeCTaBIAIOMNN
co00i1 yCTpoiCcTBO Ha 6a3ze
BBHIYUCITUTEILHOTO
MUKPOKOHTpOJIIEpA U
MHTErpPUPOBAHHON KamMephl,
oOecreunBaroniee
[pacro3HaBaHKe MPOCTEHIINX
M300paskeHUI Ha MOIYJIE 32
C4eT COOCTBEHHBIX
BBEIYHCITUTEIILHBIX
BO3MOXKHOCTEH - HE MeHee |
11T,

Moylib TEXHHUECKOTO
BpEHUsI TOJDKEH 00ecTieunBaTh
BO3MOXHOCTB OCYIIIECTBIISITh
HAaCTPOWKY dKCIIO3ULINH,
Oatanca 6emoro, HSV
COCTaBISIONIUX, TIOMIAIN
0OHapyXKHBaeMOIl 001acTH
M300paXKeHUs], OKPYTIIOCTH
0OHapyXKMBaeMOIl 001aCTH
M300paKeH M, TOJI0KEHHE
0OHapyKMBAaEMBbIX 00JIacTei
OTHOCHUTEIILHO JIPYT Apyra
Monayap TEXHUYECKOTO
BpeHus JTOKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C wumu TTL nna
KOMMYHHKAITUH JIPYT C
IIPYTOM HJIM BHEITHHUMH
yCTpOICTBaMU.

5) Kommiekt
KOHCTPYKTHBHBIX JICMEHTOB
13 MeTaa aisi COOpKu
MO/IETT! MAaHUITYJISITOPOB - HE
McHee 1 miT;

6) KoMmuiekT 351eMeHTOB 1t
cOOpKM BaKyyMHOTO 3aXBaTa -
He MeHee | mT.




O06pa3oBaTEIHHBIN
[POOOTOTEXHIUYECKU
KOMILIEKT JIOJDKEH COJIEpKATh
HaOop OuOIHOTEK
TPEXMEPHBIX MOJICIICH ISt
[IPOTOTUIIMPOBAHUS MOJAEIIEH
MOOUITBHBIX U
MaHHITYJISIHUOHHBIX pOOOTOB
pasnuyHoro THIa. B cocras
KOMILJIEKTA JTOJKHBI BXOJIUTh
MHCTPYKIIMY U METOJTUYECKUE
YKa3aHUs 110 pa3paboTke
TPEXMEPHBIX MOJIEIICeH
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIITUOHHBIX pOOOTOB €
[Pa3TMYHBIMU TUTIAMH
KIHEMATHKH (yTrJIoBast
KIHEMaTHKa,
[IOCKO-TIapalielIbHAs
KIHEMaTHKa,
nenbTa-kuHeMaTuka, SCARA
VTH phIYaXHAss KHHEMATHKa,
iatgopma CTroapTa U T.I1.).
O06pazoBaTEIHHBIN
[POOOTOTEXHUUECKUN
KOMIUIEKT JIOJDKEH COJIEpKATh
MHCTPYKIIUU TIO
[IPOEKTUPOBAHUIO POOOTOB,
MHCTPYKIIUN ¥ METOTUKH
OCYILECTBIICHHS HHKEHEPHBIX
[pacueToB Ipu
[IPOEKTUPOBAHUU (pacyeThl
HArpy3KH 1 MOMEHTOB, pacueT
MOIITHOCTH ITPUBOIOB, pacueT
MmapaMeTpOB KHHEMATHKHU H
T.I1.), UHCTPYKIIMH IO
pa3paboTKe CUCTEM
YIIPaBICHUS W IPOTPAMMHOTO
oOecrnieueHus Ui ypaBiIeHUs
[poOoTaMH, HHCTPYKLIUU U
METOIMKH T10 pa3paboTke
CHCTEM YIPABICHUS C
DIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00yJeHMSI.

KommbroTepHoe 000py10BaHNe

13.HoytOyx

Dopm-pakTop: HOYTOYK;

PKecTkas, HeoTKIIrogaeMas

1 mrT.




KJIaBHaTypa: HAJIM4YHNE;
Pycckas packianka
KJIaBUATYyphl: HAIUYUE;
/luaroHainb SKpaHa: HE MEHee
15,6 qr0HMOB;

Pasperienue skpaHa: He
MmeHee 1920 x 1080 nmukcernei;
KosmmuecTBo siaep
[poreccopa: He MeHee 4;
KoyimuecTBO NOTOKOB: HE
MeHee 8;

ba3zoBas TakTOBas 4acToTa
nponeccopa: He meHee 1 [T
MakcumanbHas TAKTOBAsI
4acTOTa MpoIeccopa: He
menee 2,5 I'T'w;

Ks1i-namarts nporeccopa: He
MeHee 6 MoOaiiT;

O0beM yCcTaHOBJICHHOMN
ONIEPaTUBHOMN MaMATH: HE
Menee 8 ['0aliT;

O06beM noIepKUBAEMOM
OTIepaTUBHOM MaMATH (1
BO3MOKHOCTH PACIIUPEHUs):
He McHee 24 ['0aliT;

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

Bpewmst aBTOHOMHOM paboThI
0T OaTapeu: He MeHee 6
4acoB;

Bec HoyTOyKa C
YCTaHOBJIEHHBIM
AKKyMyJnssTopoM: He Ooiee 1,8
KT

Buewmnuit uarepgeiic USB
cTa”zapTa He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnuit uarepdeiic LAN
(ucmonb30BaHMe
[1epEeXO0/IHUKOB HE
[IpelyCMOTPEHO): HATNUHE;
Hanmune monynen u
nHTEpPEiicoB
(Wcmonbp30BaHME
[IEPEXOTHUKOB HE
peaycMoTpeHo): VGA,
HDMI;

becipoBoHas cBa3p Wi-Fi:
HAJIMYHE C MOJJICPIKKOMN




crannapra IEEE 802.11n wim
COBpPEMEHHEE;
'Web-kamepa: Hanu4ue,
Manunyiastop "Mplb'":
HaIH4ue;
[IpenycraHoBieHHas
oTepalMoHHasl CUCTEMA C
rpaduIecKuM
[10JIb30BATEIbCKUM
mHTEepdEiicom,
oOecrieunBaromnias padboTy
[pacripocTpaHeHHBIX
00pa3oBaTeNbHBIX U
001IECUCTEMHBIX
[IPUJIOKCHUI: HATMYUE.

14.

Temexka -
X PAHMITHILC
HOYTOYKOB

TUI KOpITyca: MeTal;
BO3MOKHOCTh 0€3011aCHOTO
BALUIIIEHHOIO 3aMKOM
XpaHEHUsI HOYTOYKOB:
HaIM4uue;

BO3MOXKHOCTB 3apsAKU
HOYTOYKOB: HAJIMYHE,
oJiaep>kka HOyTOyKOB U3
KOMILIEKTa MOCTaBKH;
Hanuuue poyrepa Wi-Fi
ctanmapta 802.11n wimn
coBpeMeHHee: | miT.
[o/1/1ep’KKa HOyTOYKOB U3
KOMIUIEKTA IIOCTaBKH;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJIepKKa HOYTOYKOB
113 KOMIIJIEKTa MOCTaBKH;
Hanpsokenne nutanus: 220
B\50 I'ny;

[ToTpebisiemMas MOIIHOCTH, BT
(Makcumym): 2500;
[ToTpebsemsbrii TOk, A
(Makcumym): 12;

/InmuHa mHypa
PIEKTPONUTAHUA: OT 2,5
METpa;

3amunTa OT NepeHaNpPsKEHNs,
KOPOTKOI'O 3aMbIKaHUS:
Ha4uue;

Koneca i nepeBUKeHUs ¢

TOPMO30M: HAJIMIUC.

1 mrr.

1 mrr.




