MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

PACIIOPAXKEHHUE
ot 12 suBaps 2021 r. N P-6

OB YTBEPKJIEHUU METOINYECKHUX
PEKOMEHJIAIIMHA 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSAX,
PACITIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOMN U TEXHOJOTINYECKOM
HATIPABJIEHHOCTEM

Bo ucnonnenue mynkra 4 IIpaBun npenoctaBieHus U pacupeneneHus cyocunuii u3 gpenepaibHOro
Oromkera OrokeraM cyObekToB Poccuiickoii ®enepanyu Ha CO(PUHAHCHPOBAHHE PACXOAHBIX
o0s13aTenbeTB cyOBbekToB Poccuiickoit denepanyy, BOSHUKAIOUMX MPH PeATU3alUi PErHOHATbHBIX
IIPOEKTOB, O00ECIEeUNBAIOUINX JIOCTH)KEHUE Lelel, Moka3aTelied MU pe3yibTaToB (elepallbHbIX
MPOEKTOB, BXOMAAIIMX B COCTaB HalMOHAIBbHOTO TmpoekTa "OOpa3oBaHue", B pamkax
rocyJIapcTBeHHOM mporpamMmbl Poccuiickoit @enepannu "Pa3Butre oOpazoBanus', mpUBEICHHBIX B
[Tpunoxennn N 5 K rocynapctBeHHOM mnporpamme Poccuiickoit ®enepauun "PasButue
obOpasoBanus", yTBep>KJaeHHON mocraHoBieHueM lIpaButenbctBa Poccuiickoit denepamuu ot 26
nexabps 2017 r. N 1642:

1. YTBepauth npuiaraemple Mertonnueckne peKOMEHIalUHU 110 CO3AaHUI0 U (YHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUIX, PACTIONOKEHHBIX B CEIBCKOW MECTHOCTH U MaJbIX TOpoJax,
IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HANPABJICHHOCTEH B paMKax
PETHOHANIBHBIX TPOEKTOB, O0ECIEYMBAIONINX JOCTHKEHHE Ieei, ToKa3aTeleid M pe3ylnbTarta
dbenepanbHoro npoekra "CoBpeMeHHas IIKoIa" HallMOHAIBHOTO TpoekTa "O0pa3oBanue",;

2. KoHTpo:1b 32 HCTIOTHEHNEM HACTOSLIET0 PacOPSKEHHS OCTaBJISIO 32 COOOM.
T.B. BACHJIPEBA
Ipunosxcenue

YTBEPK/[EHB!



pacnopsicenuem
Munucmepcmea npoceewenus
Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJIAIIUU 11O CO3JAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU !
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTIMYECKOU
HATIPABJIEHHOCTEN

1. O01mme moJiIoKeHus

Hacrosmue Metoanueckue pekoMeHaluu (Janee - PekoMeHjalim) HampaBieHbl Ha o0ecrieyeHue
CAWHBIX OpPraHUu3allMOHHBIX W MCTOAWUYCCKUX YCHOBI/II;'I co3gaHudad Hu O6HII/IX Ioaxoa0B K
(YHKIMOHUPOBAHUIO B 00I1€00pa30BaTENbHBIX OpraHU3alMsIX, pPacloIOKEHHBIX B CEIbCKON
MCCTHOCTH M MaJlbIX ropoaax, HCHTPOB O6p330BaHI/I$I CCTCCTBGHHO-HaquOﬁ A TEXHOJIOTUYECKOM
HanpaBieHHocTell "Touka pocra", B memsix obecredeHus peanusanuu (eaepaJbHOrO IPOEKTa
"CoBpemeHHasl 1IKoja" HallMoHaIbHOro npoekTa "O6pa3oBanue" (aanee - ¢peaepanbHbINA IPOEKT), B
TOM YHCIJI€ YCTAaHOBJIEHUS TpeOOBAHUHN K pe3ylbTaTaM HCIOJIb30BaHUS cyOCcUaAnu U3 (heaepabHOro
Oromkera OrokeraM cyObekToB Poccuiickoii ®enepanuu Ha CO(PUHAHCHPOBAHUE PACXOAHBIX
o0s13aTenbeTB cyObekToB Poccuiickoit deaepannn, BOZHUKAIOUIMX MPU peaTn3alii perMoHaIbHBIX
IPOEKTOB, OOECHEUMBAIONINX OCTIKCHHE IeNIel, ToKa3aTeled M pe3yibTata (hefepasbHOro
npoekTa "B 00meo0pa3oBaTebHBIX OpPTraHU3alMsIX, PACHOJ0KEHHBIX B CEIbCKOW MECTHOCTH U
MaJbIX TOpOJAax, CO3/aHbl U (PYHKUHOHUPYIOT IEHTPbl OOpa30BaHUs €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKOI HampaBiIeHHOCTEN" .

[IpuBeneHHple B HacTOAIMX PekoMeHIAIMsIX TpeOOBaHMS SBIAIOTCS MUHUMAaJIbHBIMH. Oprassl
HCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit deneparuu (OpraHbl MECTHOT'O CaMOYITPAaBIICHNUS)
OpU pean3aluyd MEpONPUATHH MO CO3/laHUI0 U (YHKIIMOHHPOBAHHIO B 00IIe00pa3oBaTeIbHBIX
OpraHu3alysIX, PACHOJI0KEHHBIX B CEIbCKOW MECTHOCTH M MaJIbIX TOpoJaX, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYyYHOW M TEeXHOJIOrmueckoil HampaBieHHocTeil "Touka pocra" (manee - LleHTpbl
"Touka pocrta") BIpaBe oOecreurnBaTh TPEOOBAHUS, NMPEBBIIIAIONINE YCTAHOBICHHBIE HACTOSIIUMU
Pexomenmanmsamm.

Hensmn co3panua LlentpoB "Touka pocra" sBIsSe€TCS COBEPIICHCTBOBAHWE YCIOBUW  JUIS
MOBBIIIICHUS] KadyecTBa 0Opa3oBaHMs B 00IIe00pa30BaTEIbHBIX OPraHU3AIUAX, PACHOJIOKEHHBIX B
CEJIbCKOM MECTHOCTU U MaJbIX TOPOAAX, PACIIMPEHUS] BO3MOXKHOCTEH O0ydaromuxcs B OCBOCHUH
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HamNpaBICHHOCTEH, Mporpamm
JIOTIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW M TEXHUYECKOI HalpaBIEHHOCTEH, a Takxke



JUISL TIPAKTHYECKOM OTpabOTKM yueOHOro MaTepuana 1no yueOHsM mnpeameram "@usuka', "Xumus",
"bruonorus".

Ientpsr "Touka pocra" o0ecrednBarOT MOBHIIMICHUE 0XBaTa 00ydJaroImuXcs 001e00pa3oBaTeIbHBIX
OpraHu3aluii, pacloJO)KEHHBIX B CEJIbCKOM MECTHOCTH M MajbIX TopoAax, MporpaMMaMu
OCHOBHOTO OOILIEro U JOMOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOM
HAMpaBJIEHHOCTEH ¢ UCIIOIIb30BaHUEM COBPEMEHHOTO 000pYIOBaHHUS.

OpraHu3alMoOHHO-TEXHUYECKOE, METOHUYECKOe M HH(POPMAIIMOHHOE COMPOBOX/ICHHUE CO3aHHUS B
cyonrektax Poccuiickoit ®enepanmu IlentpoB "Touka pocra" ocymectBiasier DenepanbHoe
rOCYIapCTBEHHOE ABTOHOMHOE oOpa3zoBaresibHOE yUpeKICHUE JIOTIOJTHUTEIILHOTO
npodeCCHOHATBHOTO 00pa3zoBaHus "AKaJeMHs peaju3ald TOCYIAPCTBEHHOW MOJUTHKH U
npoeCcCHOHAIBHOTO  pa3BUTHsA  pabOTHUKOB  00pa3oBaHMs MUHHCTEPCTBA  MPOCBEIICHHS
Poccutiickoit @enepanun" (nanee - @epepanbHbiii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsiok co3nanust

LlenTps! "Touka pocta" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyocunuit heqepaibHOro OroKeTa
B paMmKkax peanmsanuu (enepanbHoro mnpoekrta "CoBpeMeHHas MIKoJa", TaK U B paMKax HHBIX
porpaMM M IMPOEKTOB 3a CUET CpelCTB OroKkeToB cyOnekToB Poccuiickoit denepanuu, cpencts
MECTHBIX 6IOI[)K6TOB n BHC6IOII)KCTHBIX NCTOYHUKOB.

Coznanue LentpoB "Touka pocta" ocymiecTBisieTcss Ha 6aze 0011e00pa30BaTENIbHBIX OPraHU3aIIHA,
PACIIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MAJIBIX TOpOjax, MpU 3TOM B IMEPBYIO ouepeb CO3/IaHUE
LentpoB "Touka pocta" peKOMEHAYETCS OCYIIECTBISITh B OPraHU3ALMUAX, TOKA3bIBAIOIINX HU3KHE
o0pa3oBaTeNbHbIE PE3YJIbTATHI.

B cnyuae cozmanus Lentpa "Touka pocta" 3a cuer cpeAcTB cyOcunuu u3 GpeaepaabHOro O10KeTa B
pamkax ¢denepanbHoro mnpoekra "CoBpemeHHas mkosa" cyopekT Poccuiickoit ®Deneparuu
orpezenser:

- OpraH UCHOJHMUTENbHOM BiacTH cyObekra Poccuiickoii @enepanuu, OTBETCTBEHHBIH 3a
peanu3aluo MEpOnpUITUN MO CO3/aHuI0 M olecnedyeHuto (pyHkunoHupoBanus llenTpos "Touka
pocta" Ha Teppuropuu cyonrekta Poccuiickoit denepannn (PernonanbHbli KOOpAUHATOD);

- KOMIUIEKC Mep (IOpOXkKHYIO0 KapTy) Mo co3fanuio u ¢pyHkIuonuposanuto Llentpos "Touka pocra”
cornacHo [Ipunoxxernto N 1 xk HacTosiM PexoMeHmarusm.

KommuiekcoM Mep mpu3HaeTcs IJIaH MEPONPUATHN HAa OYEPEIHOM Tojl M JABYXJIETHUH IUIaHOBBIN
nepuoj, MpelycMaTpUBAIONIMM MEpONpHUATHS IO co3JaHuio0 U (GyHKIHOHHMpoBaHMIO LleHTpoB
"Touka pocTa", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPOIPUSTHSL, HAIIPABJIEHHBIE HA cO3/1aHne U oTKpeITHE LlenTpoB "Touka pocra";
MEpPONPUSTHS, HalIpaBlIeHHbIE Ha o0ecnieueHue ¢pyHkuonuponanus Llentpos "Touka pocra";

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

MEpONPHUATHS IO  KOHTPONIO  JIOCTWXKEHHS MHUHMMAJIbHBIX  IOKa3aTeled co3gaHus U
¢ynkunonuposanus Llentpos "Touka pocra".

PernonanpHbIN KOOPAMHATOP B COOTBETCTBHH CO CPOKaMH, ycTaHOBJIEHHbIMU B [Ipunoxenuu N 1
PexomennanusaM, yrBepxIaer:



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

- IepevYeHb TMoKa3aTeleld U MHIAMKATOPOB, COOTBETCTBYIOIIMX NMpuBeAeHHBIM B [Iprnoxenun N 2
HacTosIUM PekoMeHmanusaM, X 3HaYCHUH;

- IepeveHb 00111e00pa30BaTEIbHBIX OPraHU3aIMNA, PACTIONIOKEHHBIX B CEIBCKONH MECTHOCTH M MAJIbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercs cosganue LlentpoB "Touka pocta" (mo dopwme,
npezcrasiaennoi B [Tpunoxenun N 3);

- tunoBoe [lomoxxenne o LleHTpe 00Opa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOIMUYECKOU
HanpasienHoctei "Touka pocra" (ITpunoxenue N 4).

Coznanne nentpa "Touka pocra" Ha 6aze 00mIe0O0pa30BaTEIIPHOM OpraHU3AMK JOMYCKAeTCs Kak
IyTEM BBIJIEJIEHUS] COOTBETCTBYIOIIETO CTPYKTYPHOTO IOApa3/ieieHust o0ueo0pa3oBaTeabHON
OpraHu3aIy, TaKk U 0€3 BBIICICHUS OTAEIHHOTO MOApa3/IeICHNUS.

OO0ueoOpa3zoBarenbHas OpraHU3alUsl M3/aeT JIOKAJbHBIH HOPMATUBHBIM AaKT O Ha3HAYeHUU
pykoBogutens lLlentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOrO 3a (PYHKUHOHHUPOBAHUE U
pa3BUTHE), a TAKXKE O CO3/1aHuU LieHTpa "Touka pocTa" U yTBEPKACHUHU MOJ0XKEHUS O JeSITeIbHOCTU
[entpa "Touka pocra".

Pernonanpublii kKoOpauHATOp HE To3aHee nHA OTKpbITHS LlenTpa "Touka pocrta" obecneuuBaer
pasMenieHre B creruaibHo co3ganHoM paszzgene "llentp "Touka pocrta" odunuanpHOrO caiTta
o0mieo0pa3oBarenbHO  OpraHu3alud B HWH(OPMALMOHHO-TEICKOMMYHHKAIMOHHON  CEeTH
"NnTepuer" unpopManuu o co3nanuu u GpyHkunonupoBanuu Llentpa "Touka pocta", B TOM uncie
uHpopmanuu 00 oOpa3oBaTeNbHBIX HporpamMmax, obopyroBanun ILlentpa "Touka pocra",
IUIAHUPYEMOM PEXHMME 3aHATHI 00ydaroluxcs, MJIAHUPYEMBIX MEpONpusATHsSX. B co3gaHHOM
paszene odunuansHoro caiita 00pa3oBaTENIbHOM OpraHU3alMy TakKe pa3MeniaeTcss HH(opMalus o
HalMoHaJbHOM mpoekTe "OOpazoBaHue" (B TOM uMcie JIOTOTHII), agpec caiita U oduuuanbHas
cuMBOJIMKa MuHucTepeTBa npocselienns Poccuniickon denepannu.

PernonanbHblil KoopanHaTOp obecrieunBaeT nHpopmupoBanue denepaabHOrO onepaTopa B Cirydae
co3faHus Ha TeppuTopum cyobekta Poccuiickoit ®enepanun LlentpoB "Touka pocra" B pamkax
UHBIX IIPOrpaMM M TMPOEKTOB, HE OTHOCAIIMXCS K peanu3auuu (QenepaibHOro MpPOeKTa
"CoBpeMeHHasi 1mikojia" HalMoOHaIbHOTO mpoekta "OOpazoBaHue", 3a CUET CPEACTB OIOKETOB
cyobekToB Poccuiickoit @enepanuu u (WIiM) CpeACTB MECTHBIX OFO/IKETOB U (MJIM) BHEOIOIKETHBIX
HCTOYHMKOB, a TaK)Xe HampaBlIeHHe Ha corjacoBaHue DenepaabHOMY OMepaTropy KOHIETIIHU
co3/laHus U (PyHKIIMOHUPOBAaHUS Takux LIeHTpoB.

3. TpBﬁOBaHHH K IOMCIICHUAM, KOMIIJICKTOBAHHUIO OﬁOpyHOBaHHeM,
PacxoAHbIMHA MaTE€pHaAJIaMH, CPEACTBAMHA oﬁyqennﬂ " BOCIIMTAaHUHA

Coznanne IlentpoB "Touka pocrta" mpeanmonaraeT KOMIUIEKC YCJIOBUM MO OCHAIIEHUIO
00pa3oBaTeNbHBIX OpraHu3aluii  O0OpYAOBAaHMEM, pPACXOAHBIMM MaTepHallaMH, CpPeICTBAMU
oOydeHHsT W BOCIMTaHUS i1 JOCTHXKEHHS OO0pa30BaTENbHBIX pE3yJNbTaTOB MO MPEIMETHBIM
obmactsam "EcrecTBeHHO-HayuyHble mpeamersl’, "EctecTBeHHble Hayku", "Martematuka u
nHopmaruka", "OOmecTBo3HaHWEe W ecrecTBo3HaHue", "TexHomorusa'", 00pa3oBaTEIbHBIX
nporpaMm o011ero 00pa3oBaHUsl €CTECTBEHHO-HAYUYHOW U TEXHOJIOTMYECKON HalpaBIEHHOCTEH, pu
peanu3aly KypcoB BHEYPOUHOH AEATENBHOCTH U JONOJHUTENBHBIX 00LEpa3BUBAOLINX IPOrpaMM
€CTECTBEHHO-HAyYHOU U TEXHUYECKOM HAIPABICHHOCTEH.



[lepeuens HampaBieHHOCTEW peanuzyemblx Ha Oa3e LlentpoB "Touka pocta" oOpa3oBaTenbHBIX
IporpaMM MOXET ObIThb pPACHIMpPeH B 3aBUCHUMOCTH OT MMEIOLIMXCS y 0011e00pa3oBaTelbHbIX
OpraHu3alfil YCIOBHH, a TAaKXKe MOTPEOHOCTEH YHaCTHUKOB 00pa30BaTEIbHBIX OTHOLICHUH.

Co3nanue nentpa "Touka pocta" mpeamnosnaraeT pa3BUTHE OOpa30BaTENbHOW HHQPPACTPYKTYPHI
001meo0pa3oBaTeNIbHOI ~ OpraHM3ald, B TOM 4YHCJIE€ OCHAIIeHHEe O00meo0pa3oBaTenbHON
OpraHMU3aLUH:

- 000opynoBaHHEM, CpeACTBAMH OOy4YeHHS M BOCHUTaHMS JUIsl H3y4YeHHs (B TOM 4YHCIIe
AKCIIEPUMEHTAJIBHOT0) MPEAMETOB, KYpPCOB, JUCHUIUIMH (MOJAYJEi) eCTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTH M  TEXHOJOTMYECKON  HAaMpaBJIEHHOCTEW TpU  peaju3aldd  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOTPaMM H JOMOJHUTEIBHBIX 00I1e00pa30BaTeNbHbIX MPOTPaMM, B TOM
YUCIIe IS pacIIUpeHus coAepKanus yueOHbIx npeameroB "dusuka', "Xumus", "buonorus";

- 060py,I[OBaHI/ICM, CpeacTBaMu o6yquI/1$[ U BOCIIMTAHUA UL U3YUCHUA OCHOB pO6OTOTCXHI/IKI/I,
MCXaHUKH, MECXATPOHUKHU, OCBOCHHA OCHOB MpOrpaMMHUpPOBaHHA, pcald3alluid MporpaMm
JOITOJIHUTCIIBHOI'O O6p8_30BaHI/I$I TEXHUYECKOUN U eCTeCTBeHHO'Hay‘IHOﬁ HaHpaBHeHHOCTeﬁ U T.AO.

- KOMIIBIOTCPHBIM U UHBIM o60py)1013aHHeM.

[lepeyenb, MHHMMaIbHO HEOOXOMUMBIE (YHKIMOHATIBHBIE M TEXHHYECKHE TpeOOBaHUS U
MUHUMAJIbHOE KOJIUYECTBO OOOpYyIOBaHMS, PACXOAHBIX MAaTEPHUAJIOB, CPEICTB OOy4YeHUS H
BocnuTaHus Juisi ocHamleHuss LlentpoB "Touka pocra" (nmanee - MHQPACTPYKTYpHBIH JIHCT),
ompeensaoTcs PernoHanbsHbIM KOOPAMHATOPOM C ydeToM [IpumepHoro mepeuyHsi o00pyaoBaHuUs,
pacXoIHBIX MAaTepHajoB, CPEACTB OOY4YeHHS M BOCHHTAHUS I CO3JaHUA M 00ecredeHUs
(YHKIMOHUPOBAHUS  LEHTPOB  OOpa30BaHMsl  E€CTECTBEHHO-HAYYHOM M  TEXHOJOTMUYECKOU
HarnpaBieHHOCTH "Touka pocta" B 0011€00pa3oBaTENbHBIX OPTaHHU3AIUAX, PACIOJO0KCHHBIX B
cenbCcKko MecTHOocTM ©  Manblx ropoaax (Ilpunoxenne N 6), HNpuUMEpHOro THIIOBOTO
UH(QpPacTpyKTypHOro JiMcTa, ompeaenseMoro @dexepanbHbIM ONEPATOPOM, U HACTOSIIUX
PexomMeHnnanuii.

B pamkax  ocHameHuss = oOmeoOpa3oBaTeNbHBIX — OpraHM3aluii  npu  GopMHpOBaHUH
UHPACTPYKTYPHOTO JucTa cyobekT Poccuiickoit @enepanun BIpase BbIOpaTh CTaHAAPTHBIN WK
npoUIbHBIA KOMIUIEKT 000py/I0BaHUs, MPEACTABICHHBIH B MPUMEPHOM IE€peuHe 000pYyI0BaHMS,
pPacXoHBIX MaTepHAaIOB, CPEACTB 00yUeHHs U BociuTaHus /i ocHameHus Llentpos "Touka pocra"
(ITpunoxxerne N 6). JIns MaJTOKOMIUIEKTHBIX 0011€00pa30BaTeIbHBIX OpraHu3amuii <I1> obbeM
€IMHUI] CPEJICTB 00YUYEHHUS M BOCIUTAHUS (OPMUPYETCS B MEHBILIEM KOJIMUYECTBE.

<1> ManokoMIyieKTHON  001eo0Opa3oBaTeNbHOM  OpraHM3alel B  paMKax pealu3aluu
MEpONPHUATHIA MO CO3JaHUI0 M (DYHKIMOHHUPOBAHMIO LEHTPOB E€CTECTBEHHO-HAYyYHOH W
TEXHOJIOTUYECKOM  HANpaBJIEHHOCTEW  Ipu3HaeTcss  oOmieoOpa3oBaTenbHas  OpraHM3aLus,
YHUCICHHOCTh KJIACCOB-KOMIUIEKTOB B Ka)JOM M3 mMapajuiesiedl KOoTopoi cocraiser He Oonee 1
€IMHHUIIBI.

[TpoduiibHbIi  KOMIUIEKT 000OpyIOBaHMS MOXKET OBbITH BBIOpaH i 00IIe00pa3oBaTENbHbBIX
OopraHu3aIyii, IMEIONMX Ha MOMEHT co3/anus 1neHTpa "Touka pocta" Habop cpeacTB oOydeHUs U
BOCIIUTAHMSI, MOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
Npy U3ydyeHuu npeameroB "Ousuka', "Xumusa" u "buonorus".

[TIpopmibHelii  KOMIUIEKT — oOopymoBaHus — oOecmeunBaeT  3()(eKTHUBHOE  JOCTHIKEHHE



00pa3oBaTeNbHBIX PE3YIbTATOB OOYYAIOIIMMHUCA TI0 MPOTpaMMaM €CTECTBEHHO-HAYyYHOU W
TEXHOJIOTMYECKON  HAMpaBICHHOCTEH, BO3MOXXHOCTh YIIyOJEHHOIO HW3YYEHHUS OTIEJbHBIX
PEeIMETOB, B TOM 4HCie Ui (hOPMHUPOBAHHS HU300pETATEILCKOTO, KPEaTUBHOTO, KPUTUYECKOTO
MBILUICHUSI, Pa3BUTHUS (PYHKIHOHAIHHOW TPaMOTHOCTH Yy OOydYalomuXcsi, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Ipu ¢dopmupoBanun HHPPACTPYKTYPHOTO JHCTAa M3 NMPO(PUIBLHOIO KOMIUIEKTa B 00S3aTEIbHOM
nopsijike odecreunBaeTcs BbIOOp cpeAcTB 00yueHHs U BOCIIUTAHHSI HE MEHEe YeM 110 TpeM y4eOHbIM
npeameram ("®uzuka", "Xumus", "buonorusa") u komneorepHoro odopynosanusi. OctaBumecs 1mo
UTOTaM OIpeJesieHus] 0053aTeIbHOro 000pYy0BaHUs CPENICTBA, IPEAYCMOTPEHHBIE JUUIsl OCHAIIEHUS
[lentpa "Touka pocrta", pacmpenenstoTcs Ha NPUOOpPETEHHE IOIMOJHUTEIBHOTO O0O0PYIOBAHHS,
BXOJISILET0 B MepeueHb 000py10BaHUS, PACXOIHBIX MaTEpPHAJIOB, CPEICTB OOYUYEHUS U BOCIIMTAHUS
npodunbHoro komiuiekra (Ilpunoxenne N 6 kK METOAMUYECKUM PEKOMEHIALUSAM).

[Ipu BbIOOpE JONOJHUTEIBHOIO OOOpPYIOBAHUS TaKXKe CIEeAyeT YYMUThIBATh CHEHU(PUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKHU cyOobekTa Poccuiickoii Deneparu.

PernonaneHblii KOOpAMHATOP 00ECHEUMBACT COTIACOBaHHE CHOPMHUPOBAHHOTO B COOTBETCTBUH C
TtunoBoir opmoii mHppacTpykTypHOro nucta ¢ deaepaibHbIM ONEPATOPOM B COOTBETCTBHH C
peraamMeHToM, ornpeaensieMblM DeepanbHbIM ONIEPaTOPOM.

[Ipy HampaBieHHMM Ha COTJIaCOBaHHME HH(PACTPYKTYpHOTO IIMCTA, COAEPIKAIIECTO CTaHIapTHHIE
KOMIUTIEKTBI, PernoHaIbHEIN KoopauHaTop npenocrasiseT (1mo Gpopme DenepaabHOro oneparopa):

- NOATBCPXKACHUC OTCYTCTBUA B COOTBCTCTBYIOIIUX O6p3,30BaTeJII)HI)IX opraHu3anuiax, OCHAIICHUC
KOTOPBIX INIAHUPYCTCA, 060py,[[OBaHI/I$I, PpacxXogHbIX MAaTECpUAIOB, CPCACTB O6y‘{eHI/I$I " BOCIIMTaHMA,
YKa3aHHBIX B IICPCYHEC CTAHAAPTHOTO KOMIIJICKTA,

- IOATBEpIKJeHNE HannuMs (1100 obecrieyeHne Halu4us 10 MOMeHTa ocHaileHus Llentpos "Touka
pocta") yclaOBMHM M7 XpaHEHHUS M MCIOJIb30BaHUS XMMHMUYECKHUX pPEAKTUBOB, B TOM 4YHCIIE
HE00X0IMMOro 000pylOBaHMs, BKIIOYas IIKa( BHITSHKHOW MAaHOPAMHBIM M mKad A8 XpaHEHUs
XUMHYECKUX PEaKTUBOB OTHEYNOpPHBIN, coryacHo IlepeuHio cpencTtB oOy4yeHHS W BOCHUTAHMA,
HEOOXOIUMBIX Ul pealu3ali 0o0pa30BaTeNbHBIX MPOrpaMM HAayaJlbHOTO OOILEro, OCHOBHOTO
o011ero u cpeaHero ooIero oopa3oBaHus, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBUSIM OOyYEHHS,
HEOO0XO/MMOr0 TMpH OCHAIIEHUH 0O0I1e00pa30BaTEeIbHBIX OpraHu3aluil B LENAX peaau3aluu
MEPONPUITHIA MO COAECUCTBUIO CO3/laHHI0O B cyObekTax Poccuiickoir ®enepanuu (ucxods u3
IPOTHO3UPYEMOM  MOTPeOHOCTH) HOBBIX MeCT B  00IIE00pa3oBaTeNbHBIX  OpraHU3aALUsX,
YTBEpPXKIEHHOMY Tipruka3zoM MuHnmnpocsemeHust Poccun ot 3 centsops 2019 r. N 465.

OO6pa3oBarenbHble OpraHu3alny, Ha 0a3e KOTOPbIX co3fatoTcs U GpyHKkunoHupytoT Llentpst "Touka
pocTa", MOJDKHBI COOTBETCTBOBATh JEHCTBYIOIIMM TpPEOOBAaHHUSAM K YCTPOHCTBY, COAEPIKAHUIO U
OpraHu3aIu pexxuma padboThl 00pa30BaTEIbHBIX OPraHU3allUMi ¥ WHBIM HOPMATUBHBIM ITPABOBBIM
aKTaM, OIPENeNIAIONMM TPeOOBaHUS K OpraHM3allMU OOLIEr0 M JOMOJHUTEIBHOr0 00pa3oBaHUsA
JIeTen.

[Tomemenust (QyHKIMOHANBHBIE 30HBI, B TOM 4HCIE Y4eOHbIE KaOMHETHl (DU3UKH, XUMHH,
ouonorun) Llentpa "Touka pocta" pekomMeHayeTCs pacnoiaraTh B Mpeesiax 0JHOTO 31aHHS.

[IpoexktupoBanue, 3oHupoBaHue mnomemeHud lLlentpoB "Touka pocrta" u  omnpeneneHue
JU3aliH-PEIEHUI OCYIIECTBIIIETCS C YyY€TOM PYKOBOJCTBA IO NMPOEKTHUPOBaHUIO LIEHTpoB "Touka
pocrta", yrBep:kaaeMoro (dhenepaibHbIM OIEPaTOPOM.

ITpu npoexTupoBaHuM, 30HMpoBaHUM NomeweHuil LlenTpoB "Touka pocrta" ciegyer yduThIBaThH



0c00EHHOCTH 000pYOBaHUS, PACXOAHBIX MAaTEPUAIIOB, CPEICTB 00YUYEHUS U BOCIIUTAHHS, KOTOPHIM
Oyzaer obecnieunBaTbcsi 00pa3oBaTeNIbHAs OpraHU3alys.

[Ipoexkt 30HUpoBanusi mnomemenuil LlentpoB "Touka pocrta" npexncrasisercs DeneparbHOMY
orepaTopy OJHOBPEMEHHO C MPEACTABICHUEM HHPPACTPYKTYPHBIX JHCTOB.

4. Opranuszanusi 00pa3oBaTeIbHOM AeATeJbHOCTH

OOpa3oBarenbHasl JeATeNbHOCT, Ha ©Oa3e wneHTtpoB '"Touka pocrta" ocyuliecTBiseTcs IO
00pa3oBaTeNFHBIM ITPOTPaMMaM OOILIETO U JOTIOJHUTEIEHOTO 00pa30BaHMSL.

TpeboBanust Kk ¢dopmary opraHuzauud 00pa3oBaTEeNbHON  JEATEIBLHOCTH  PETYIUPYIOTCS
HacTOSMMHU PexoMeHanusMu U MHBIMU WH(OPMAIIMOHHBIMA U METOJUYECKUMH MaTepuajaMu
®denepallbHOTO oTepaTopa.

Hamnpapnenus peanusyembix ¢ ucrnosb3zoBanueMm pecypcoB lLlentpoB "Touka pocrta" mporpamm
ONpPENENSIOTCS B COOTBETCTBUM C METOJUYECKMMHU MarTepuajlaMd W  PEKOMCHIAIMSIMH,
YCTaHaBIMBAEMBIMHU U aKTyanu3upyembiMu DenepanbHbeIM OIIEpaToOpoOM.

Ha 6a3e uentpoB "Touka pocra" oOecrieumBaeTcsi peanu3anisi 00pa30BaTENbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOTWYECKOW HaIpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSMH 3aKOHOAATENBCTBA B cepe 00pa3oBaHus U C y4eToM pekomeHnanuii deaepanbHoro
onepaTtopa. B o0s3arensHOM mopsiike Ha 6a3e 1eHTpoB "Touka pocta" o0OecrieurBaeTcs OCBOCHUE
oOyvaronumucsa ydeOHbIX mpeameroB "duzuka", "Xumwus", "buomorus" c ucnonb3oBaHHEM
nprobpeTaeMoro o00py0BaHuUs, pACXOIHBIX MAaTEepUAIIOB, CPEJCTB OOYUEHUS U BOCIIUTAHHS.

He menee 1/3 oObema BHEYpOUHOU 1€ATEIBHOCTH 00YYAIOIIMUXCS JOJKHO ObITh OPUEHTHPOBAHO Ha
NOJ/Iep)KaHUEe E€CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOH HampaBlIeHHOCTeH 00pa3oBaTeilbHbIX
nporpaMM, IpUd 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH HE MOXET
coctaBiATe MeHee 20% oT obmero o0bemMa BHEYpOUHOM jedrenbHOcTH. OOpa3oBarelbHbIE
nporpamMmbl IO JAPYrdM HapPaBJICHHOCTSAM IIpU HAJIWYHUU BO3MOXHOCTH PCKOMCHIAYCTCA
IUTAHUPOBATh € UCTIOJIb30BaHHeM pecypcoB Llentpos "Touka pocta".

Pa3zpaGotka pabounx mnporpamMm mno npeameram "®duzmka", "Xumus", "buonorus", yueOHbIM
peIMeTaM €CTECTBEHHO-HAYyYHOM W TEXHOJOTMYECKOM HaNpaBJIEHHOCTEH W3 4YacTH y4eOHOro
wiaHa, (opMUpyeMoOil ydaCTHMKaMM OOpa3oBaTENbHBIX OTHOLIEHWH, NPOrpaMM BHEYpOUHOU
JESITEIbHOCTH W JIONOJHUTEIBHOTO 00pa3oBaHUS OCYHIECTBISETCA 00I1e00pa30oBaTeIbHBIMU
OpraHM3alMsIMH, B KOTOPBIX CO3/Jal0Tcs LEHTphl "Touka pocTa", caMOCTOATENBHO C YYETOM
METOAMYECKUX MaTepualoB W  pekoMeHpauuid  DenepasibHOro omeparopa. Peamuzanus
0o0pa3oBaTeNbHBIX ~ HPOTpaMM  JIOTIOJIHUTENBHOTO  O0pa3oBaHMs B MAJOKOMIUIEKTHBIX
o01ieo0pa3oBaTeabHbIX  OpraHU3alUsAX  OCYIIECTBIAETCS TMpPU HATUYUM Y  OpraHu3aluu
COOTBETCTBYIOIIMX ycIOBUH. JlJii MaJlOKOMIUIEKTHBIX O0I€00pa3oBaTENbHBIX OpraHU3alHi
JIOITYCKAETCsl OTCYTCTBUE JIMLEH3UU Ha JIOTOJHUTENIbHOE 00pa30oBaHUE U Pealn3yeMbIX MPOrpaMM
JIONIOJIHUTEIBHOTO 00pa30BaHHUs.

PekoMenganuu Mo WMCHOJIb30BAHUIO CTaHAApTHOro Komiuiekta obOopyaoBanus Llentpa "Touka
pocta" MpH pealn3aluyd IPOrpaMM €CTECTBEHHO-HAYYHON M TEXHOJIOTMUYECKOH HaIlpaBIEHHOCTEH
onpenenensl B [Ipunoxxernnu N 5 k HacTosmum Pekomenaamusm.

ComnpoBokJIeHHE U METOAMYecKoe OOeCNevYeHne HCIOIb30BaHUS MPOQUILHOTO KOMIUJICKTa
obopymoBaHuss B 00pa3oBaTeIbHOM JEATEIBHOCTH IIeHTpoB '"Touka pocTta" OCYIIECTBISIET
®denepanbHbIA OIEPaToP.



Meronudyeckue MaTepuanbl, pa3padOTKH W WHBIE MaTepHalbl 10 BOIMPOCAM HCIIOJIb30BAHUS
npopWILHOTO  KOMIUIEKTa  O0OpyHOBaHHsS  pa3pabaThIBAIOTCS,  aKTYAIM3HPYOTCS |
pacmpoctpansitorcs DeepanbHBIM OIEPATOPOM, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX MEra
WHCTPYMEHTOB (BHJI€0, BEOMHAD, IMyOJIUKAIUH ).

@DenepalibHBIM ONEPATOPOM Ha PETYNIAPHON OCHOBE 00ecreunBaeTCs MPOBEICHUE METOJAUYECKUX U
00yJarmux MEpONPHITHA TI0 BOMPOCAM OpraHW3aluu o0pa3oBaTenbHOro mporecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEeM TPO(PHIBHOTO0 KOMILJIEKTa 000PYI0BaHUs, OKa3aHUE METOINYECKON
MIOMOIIH NP pa3paboTKe yueOHBIX MATEPUAIIOB, 3aJaHHK ISl COBEPIICHCTBOBAHMS MPAKTUYCCKOM
MOJATOTOBKA OOy4aromuxcs MO Y4eOHBIM IMpeAMeTaM, KypcaM BHEYPOYHOW JeATeIbHOCTH,
JIOTIOJTHUTEIBHOTO 00pa3oBaHUs JeTEH.

[Tenarornyeckue paOOTHHUKH, OCYIIECTBISIONMINE eATeIbHOCTh Ha O0a3e LlenTpoB "Touka pocra" ¢
MPUMECHEHHEM TPOQUIBHOTO KOMIUIEKTa OOOpYJOBaHUS, MPOXOAAT OOy4YEHHE IO MPOrpaMMam
JOTIOTHUTEILHOTO TPOEeCCHOHATBHOIO0 00pa3oBaHus (KypChl TMOBBIIMICHHUS KBaNU(pUKALNUK) U3
OenepaibHoro  peectpa  nporpamm  JITO. TloBeimieHne KBaTH(PUKAUU — MEAArOTUYSCKUX
pabOTHUKOB OCYILECTBIISIETCS HE PEKE OJJHOTO pa3a B TPU roja.

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

B umensx kommuiekcHoro compoBoxaeHust JaestenbHocTH LlentpoB "Touka" denepanbHbIM
OrepaTopoM OOecreYnBaeTCsl OCYIIECTBIEHUE MyOJMKAUMd U OOHOBIIEHUS METOIAMYECKUX
MaTepUasoB, BKIIOYAIOIMINUX Y4eOHO-METOIUYECKHEe MaTepuanbl (MHCTPYKIUH, METOAMYECKHE
nocoOusi, HHGOPMAIIMOHHBIE MaTepHajbl, IEPEUHN PEKOMEHIYEMBIX JHUTEPAaTypPHBIX HCTOYHHUKOB,
BUJICOMaTEpHaJIbl U JIp.), a TAK)KE MaTepUajbl 10 UToraM npoBeaeHus Mmeponpustuii denepaibHOro
oreparopa (BeOMHaphl, CEMUHAPhl, KOH(PEPEHIINHU, COBEILIAHUS U JP.).

Jns  menarornyeckux pabotHukoB IlentpoB "Touka pocta" denepanbHbIM ONEpPaTOpPOM
o0OecrieunBaeTcs MpPOBEJCHWE TEMaTHUYECKUX BeOMHApoB U 00pa3oBaTENbHBIX MEPOIPHUITHH,
HalpaBJIEHHBIX Ha pPa3bsACHEHHE BOMPOCOB peaM3aluu 00pa3oBaTelbHBIX MporpaMm Ha 0ase
[lenTpoB "Touka pocta" ¢ mpUMEHEHHEM TPOPUIBLHOTO KOMILJIEKTa 000py10BaHUS.

Jns PernoHanbHBIX KOOPAMHATOPOB M pyKoBoaAmmx pabdotHukoB LlentpoB "Touka pocra'
®denepanbHBIN onepaTop oOecreynBaeT MPOBEACHNUE TEMATHISCKUX BEOWHAPOB, HAPABJICHHBIX Ha
JIOTIOJIHUTEIBHOE PA3bSICHEHWE BONPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MEp
(TOpOXKHBIX KapT) Mo co3fgaHuio U QyHkunoHupoBaHuio LlentpoB "Touka pocTa", JOCTHKEHHIO
YCTAHOBJICHHBIX TOKa3aTenel (yHKIMOHMPOBAHUS, HCIOJIb30BAHUIO MHOM CO3AaHHOW B pamKax
peanu3anuu HalMoHAIKHOTO TIpoekTa "O6pa3zoBanue" HHOPACTPYKTYPHI.

B  umensx  sddextuBHOM ~ OpraHM3AIMOHHO-METOAMYECKOW  TOIJCPKKH  CO3JaHUSA |
¢ynkunonuposanus LlentpoB "Touka pocra" Ha Tepputopun cyobektoB Poccuiickoit @enepanuu
PernonanbHbIM ~ KOOpPAMHATOpPOM  oOecreyuBaeTcs  BOBJIIEYEHHE  JETCKUX  TEXHOIMApKOB
"KBantopuym", 1eHTpoB uudpoBoro oobpazoanus jgereil "IT-ky0", KiIIOUEBBIX LIEHTPOB
JIOTIOJTHUTEILHOTO 00pa3zoBanus "J[oM HaydHOU Kosmaboparuu' B nestenbHOCTh LleHTpoB "Touka
pocta" B cnenyromux Gopmarax:

1. IIpoBeneHNe COBMECTHBIX MEPONPHATHH Ui OOYYarOIIMXCS M IMENAarorHYecKuX pabOTHUKOB
o01mieo0pa3oBaTeIbHBIX OpraHu3anuid, Ha 0a3e KoTopbix cosnatorcs Llentper "Touka pocra"



(oOyuaromye ceMHUHApbl U MacTep-KJIacChl MO BOIPOCAM HCIIOJIb30BaHUS 000pYIOBaHHUSA, CPEIICTB
oOy4eHHS] ¥  BOCIMTAHUS; METOJUYECKHE MEpONpHATHS IO  BOHpocaM  pa3paloTKy,
COBEPILICHCTBOBAHUS u BHEPCHHUS porpaMm JOTIOJTHUTEILHOTO o0pa3zoBaHUs
€CTECTBEHHO-HAyYHON M TEXHUYECKON HAIPaBICHHOCTH, OPTaHU3ALUN BHEYPOUHOU IEATEILHOCTH
00y4aromuxcst; MHANBUAYaIbHbIE KOHCYIBTALUY IS TIEJarOTHYECKUX PAOOTHUKOB, B TOM YUCIIE B
peXXMME OHJIAWH; 3aHATHUS NPOCKTHOW JEATENIHOCTBhIO; KOHKYPCHBIE W COPEBHOBATEIIBHBIC
MEPONPUSITHS UIsl IeTe U 1p.).

2. OpraHu3anust U y4acTHE B PETHOHAIBHBIX M MEXKPETHOHAIBHBIX KOH(EpeHIUsAX, (pecTuBamsx,
dbopyMax 1Mo oOMeHy OMbITOM pabdOTHl Ha BHICOKOOCHAIEHHBIX YYEHHKO-MECTaX, B TOM YHCIIE IO
peann3anuy npeaMeTHbIX obsacteil "EcrecTBeHHO-HayuHble npeamersl”, "EcTtecTBeHHBbIE Hayku',
"Marematuka u uHpopmaTtuka", "OOmecTBo3HaHuEe W ectecTBo3HaHMe", "TexHomorusa", a Takke
nporpamm JIOTIOJTHUTEITLHOTO oOpa3zoBaHus €CTECTBEHHO-HAY4YHOU u TEXHUYECKON
HaIlpaBJICHHOCTEH.

3. YyacTue peruoHaNbHBIX KOOPAWHATOPOB, mpeactaButeneit LlentpoB "Touka pocrta" um WHBIX
HEHTPOB, GYHKIIMOHUPYIOIIUX Ha Tepputropun cyonrekra Poccuiickoit denepannu, B MEpOIPUATHIIX
®denepanbHOro oneparopa.

I'paduk MeponpusiTHii, KBOThl y4acTus, COJAEPKAHUE M TEXHOJOTUMU MPOBEACHUS MEPOIPHUATHH
nosoasrcs denepanbHbIM ONEPATOPOM AOIOTHUTEIBHO.

4. OpraHm3anusi U ydacTUE B TPOBEACHUHM WH(GOPMAIMOHHBIX KAMIAHHA MO IMOMYJISpH3AIHH
HalMoHaJgbHOro mpoekTa "OOpa3oBaHue" Ha Teppuropuu cyonekToB Poccuiickoit denepanuu, B
TOM YHCIE COOBITUSIX, TPOBOJUMBIX JJII KOHCYJBTAIIHOHHOTO COMPOBOXKACHHS POAUTENEH
(3aKOHHBIX TpeAcTaBUTENeH) OOydYalOIIMXCs O BO3MOMKHOCTSIX IJIi PAa3BUTHUSL CIOCOOHOCTEH U
TaJaHTOB HUX JieTel, MpodhecCHOHATBPHON OpPHUEHTAIIMM W YCIEHNITHOTO OCBOEHUS OCHOBHBIX
00pa3oBaTeNbHBIX TPOrpaMM OOIIETO 0Opa30BaHHUS.

5. Pa3paboTka, yTBEepKIEHHME U peaau3alus CeTeBbIX 00pa30BaTeNbHBIX MpPOrpaMMm C
UCIIOJIb30BaHUEM BBICOKOOCHAIIIEHHBIX YUYEHUKO-MECT, CO3/IaHHbIX B cyObekTe Poccuiickoit
@denepau B paMKax HalMOHaJIbHOro mnpoekta "OOpa3oBaHue", B TOM 4YHCIE COBMECTHO C
JeTCKUMH TexHonapkamu "KBantopuym".

6. BoBneuenue oOydaronmxcsi 001eo0pa3oBaTeNbHBIX OpraHu3anuii, Ha 6a3e KOTOPBIX CO3/1al0TCs
u  Qynkunonupytor ILlentper "Touka pocta", B paziauuHble (OPMBI CONPOBOXKICHUS U
HAaCTaBHUYECTBA C  HCIOJIb30BAaHHMEM  KaJpPOBBIX  PECypCcOB,  OOECHEUMBAIOUINX  paboTy
BBICOKOOCHAIIIEHHBIX YYEHHKO-MECT, CO3/IaHHbIX B CyOBekTe Poccuiickoii denepannn B pamkax
HallMOHaJbHOTO mpoekTra "OOpa3oBaHue" ¢ y4eTOM METOAOJNOrMM  (LI€JIEBOM  MOJEH)
HAaCTaBHMYECTBA OOYyYalOIIMXCS JJId  OpraHu3alui, OCYIIECTBISIONIMX  00pa30BaTEIbHYIO
NeSITeIbHOCTh M0 00mIeoOpa3oBaTeIbHBIM,  JOMOJHUTEIBHBIM  00Ie00pa3oBaTeIbHBIM U
porpaMMaM CpeiHero npogeccHoHaIbHOIO0 00pa30BaHus, B TOM YHUCIIE C MPUMEHEHHEM JIyULINX
NPaKTUK 0OMEHA OMBITOM MEX1y 00Yy4atoIMMHCS.

[enTpsr "Touka pocTa" UCTIONB3YIOT HHPPACTPYKTYPY U KAJIPOBBIE PECYPCHI TETCKUX TEXHOMAPKOB
"KBanTopuyM", co3maBaeMbix Ha 0Oa3e 00I1Ie00pa30BaTENBHBIX OpTaHU3AMMA, ISl Pa3BUTHSA
MPOEKTHOHN JHesTenbHOCTH oOyuaronuxcs. llemarormdeckune padotauku LlentpoB "Touka pocta"
00€ecIeunBarOT ydyacTue OOYyJalomuXxcsi B MEPONPUITHIX JETCKUX TexHomapkoB "KBanTopuym" c
yIAJIEHHBIM HCIOJb30BAHUEM OOOPYAOBaHUs, CPEICTB OOY4YeHHS W BOCIHUTAHHS, a TaKxKe
MPUHUMAIOT y4acTHE B OPraHU3yeMbIX UMHU CEMHHApax MO JEMOHCTpauuu 3(P(GEeKTUBHOIO OIbITa
pcajm3anuun OGpﬁSOB@.TGJIBHBIX eCTeCTBeHHO-Hay‘IHOfI, TEXHOJIOTHYECKON U UHBIX HaHpaBHeHHOCTef/’I
cpeau MHBIX O0O0IIe00pa30BaTeIbHBIX OpraHU3alil, PACIONIOKEHHBIX Ha TEPPUTOPUU CyOBEKTa



Poccuiickoit @enepanuu.

PernonanpHpiM  KOOpIMHaTOpoM Ha  Teppuropun  cyorekra Poccuiickoit  ®Denepauuu
oOecrieunBaercs paboTa MO MOAJAEPKKE 00I1e00pa30BaTEIbHBIX OpraHU3alUil, MOKa3bIBAIOIIUX
HU3KKHE O0Opa3oBaTeNbHBIE pPE3YNIbTaThl, C HCIOJB30BAaHHEM HHQPACTPYKTYPHl U KagpOBOTO
obecrieuenus IlenTtpoB "Touka pocra" B pa3nuuHblXx (opmaTax (COBMECTHas peaau3aius
00pa30BaTeNbHbIX NIPOrPaMM, IIPOBEIEHUE O0YUaIOIUX MEPONPUATUN, CEMUHAPOB, KOHCY/IbTALIUN

U 1p.).

IIpu mpoBeneHUN pas3IMYHBIX MEPONPHUATHM, CBA3AHHBIX C pealu3alreld HAMOHAJIBHOIO IIPOEKTa
"OO6pa3oBaHue", HCTIOJBb30BaHUEM COOTBETCTBYIOIICH MHPPACTPYKTYPHI, KaIPOBBIX U (PHHAHCOBBIX
pPECYpPCOB, JIODKHO OBITH 00ECHEYeHO HMX HH(POPMAIIMOHHOE COMPOBOXKICHHE, B TOM YHCIE B
CpelCTBaX MaccoBOM MH(OpMAIINH, COLUATBHBIX CETAX, Ha caiiTax 00pa30BaTEIbHBIX OpraHU3aIHi
C MCIOJIb30BaHUEM (PMPMEHHON CHMBOJIMKH HallMOHAIILHOTO TipoekTa "O6pa3oBanue.

HNndpopmanus o6 yuactuu LlentpoB "Touka pocta" B Mmeponpusitusix Hampasisgercs denepaabHoMy
OIIEepaTopy B PAMKAX €KEKBAPTaIbHOI'O MOHUTOPUHTA.

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

®unancoBoe oOecneueHue (pyHkunonupoBanusi LlenTpoB "Touka pocra" BKIIOYAeT 3aTparhl B
cooTBeTcTBUM ¢ OOmUMHM TpeOOBaHUAMM K ONPEAEICHHUI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHME
rOCy/IapCTBEHHBIX (MYHMIMIIAJIBHBIX) YCIAYyr B cdepe OIIKOIbHOTO, HayalbHOro OOIIero,
OCHOBHOIO  OOLIEro, cpexHero oOIero, CpemHero mnpodeccHoHaIbHOro  00pa3oBaHus,
JIONIOJIHUTEIBHOTO 00pa3oBaHUs JAETEl U B3POCIBIX, JONOJHUTEIBHOIO INPO(ECCHOHAIBHOIO
o0pa3oBaHUs AJs JIML, UMEIOLMX WIHM IMOJyYarolluX cpeiHee MpodeccuoHaibHOe 00pa3oBaHME,
npoheccCuoHaNbHOr0 00yYeHHUs, MPUMEHSIEMbIMH MIPH pacueTe oObeMa cyOcuauu Ha (PUHAHCOBOE
o0ecrieyeHHe BBIIIOJHEHUS TOCYAAPCTBEHHOro (MYHHIMIAIbHOIO) 3aJaHMsi Ha OKa3aHHUe
rOCy/IapCTBEHHBIX  (MYHULUINAIbHBIX)  YyCAYr  (BBIIOJIHEHHE  PabOT)  TrOCyAapCTBEHHBIM
(MyHMLIMTIAIBHBIM) yUYpeXJIE€HUEM, YTBEP)KICHHbIMU IpHKazoM Munnpocsemenuss Poccun ot 20
HOs10ps 2018 . N 235 u BKITIIOYAIOIIMMU B TOM UYHUCIIE:

- omary TpyJda T[eJarornyeckux pabOTHUKOB  0O0IIeo0pa3oBaTeIbHON  OpraHu3alny,
obecneunBaromux pynxronuponanue Llientpos "Touka pocra";

- IpuoOpeTeHne TO0CTaTOYHOTO 00BeMa OCHOBHBIX CPEJICTB U MaTEPHAIBHBIX 3allacoB, B TOM YHUCIIE
PacXOJHBIX MaTepHalioB, JJIs OOecledeHHs peanu3anuu o0pa3oBaTeNbHBIX MPOTPaMM B OOBEME,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM pean3aiiui o0pa3oBaTeI-HOTO POoIIecca;

- o0ecrieueHrne TEKYIIEH IeATEIHHOCTH 00Ie00pa3oBaTeIbHOW OpraHu3alud 10 00eCIeUeHUI0
00pa3oBaTeNLHOTO MpoIiecca.

[Ipu ¢opmupoBanuu Owomxera cyobekra Poccuiickoit ®denepauuu (MecTHoro Orojkera) Ha
OYepeHOI roJl U TUIAHOBBIN MEePHOA HEOOXO0AUMO MpeaycCMaTpUBaTh OIOKETHBIE aCCUTHOBAHUS B
o0veme, HeoOxonuMoM i (¢uHAHCOBOrO oOecrneueHus ¢yHkuuoHuposanus LlentpoB "Touka
pocra', B TOM YUCJIE C yYETOM COOTBETCTBYIOIIEH NHIEKCALIUH.

7. 3aKJII0YHUTEIbHbIC MMOJ0KeHUS

[Ipu peanuzanuu MeponpusATHH B IesX co3nanusa U GyHkuunonupoBanus Llentpos "Touka pocra"
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cyonrekT Poccuiickoit ®@enepanuu obecrieunBaeT coOMIOeHHE TPeOOBAaHWI AHTUMOHOMOJIBHOTO
3aKOHOJIATEIhCTBA M 3aKOHOJATEIhCTBA O KOHTPAKTHOW CHCTEME B cpepe 3aKylok TOBapoB, padoT,
yCIyr aiis 00eCnedYeHHs] TOCYIapCTBEHHBIX M MYHHIIMITANBHBIX HYXKI, B TOM YHCJIE B YacTH
oOecrieyeHHsT TOBBIIECHUS A()(HEKTUBHOCTH, WCKIIOUEHHSI OTPAHWYCHHUS KPyra IOCTABIIUKOB M
MOCTABIISIEMOT0  O0OPY/OBaHUS, TOBBINICHUS PE3YJIbTATUBHOCTH OCYIIECTBICHHUS 3aKYIIOK,
o0ecrieyeHHs: PO3PaYHOCTH, MTPEIOTBPAILECHHSI KOPPYIIIIUU U JPYTUX 37I0YIOTPEOICHHIA.

IIpu ocymectBienun cyowbekramu Poccuiickoii denmeparuy 3akymoK TOBapoOB, padOT, YCIAYr ¢
[ENTBbI0 TPHOOpETEHUsI 000PYAOBAHUS, PACXOAHBIX MATEPUAIIOB, CPEJICTB OOYyUYEHUS U BOCITUTAHUS B
nensx co3nanus Llentpos "Touka pocra" 3a cuer cyOcuauu u3 enepanbHOro O KeTa OI0KETaM
cyobekToB Poccuiickoii @enepanuu Ha COOUHAHCUPOBAHHE PACXOAHBIX 00S3aTEIBCTB CYOBEKTOB
Poccuiickoit deneparuu:

- o0ecrnieunBaeTcs LEHTpalM3alMsl 3aKylNOK B IOPSAKE, ONPEIEIEHHOM IYHKTOM 7 cratbu 26
®enepanbHOoro 3akona "O KOHTPaKTHOM cUCTeMe B cdepe 3aKyloK, TOBapoB, paboT, yCIyr ams
o0ecrneyeHns rocy1JapCTBEHHbIX U MyHUIIMIAIBbHBIX HYXKA'";

- IPUMCHSICTCS HAIIMOHAIBHBIA PEXKUM B COOTBETCTBUU C TpeOOBaHMAMH cTaTthu 14 denepaabHOro
3akoHa ot 5 anpens 2013 r. N 44-®3 "O koHTpakTHOU cucTeme B cdepe 3aKylmoK TOBapOB, padoT,
YCIIYT U1 00€CTIeYCHHSI TOCYAaPCTBEHHBIX U MYHUITUTIAIBHBIX HYXK]'".

Kpome Toro, mpu ocyiiecTBiIeHHH 3aKynok cyObekramu Poccuiickoii @enepanuu JOMKHBI OBITh
YUTEHBI:

- nojoxeHus: nocranoninenus [IpaBurenscrBa Poccuiickoit @enepannu ot 03.12.2020 N 2013 "O
MHUHHMMAJIBHOH J10JI€ 3aKyITOK TOBAPOB POCCUHCKOTO MPOUCXOXKACHUs";

- nojoxeHus: nocranonienus [IpaBurenscrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2014 "O
MHUHHMAaJIbHON 0053aTeNIbHON J10JIe 3aKyNOK POCCHUICKMX TOBApOB M €€ JOCTHKEHHMM 3aKa3uMKoM'
(Bmecte ¢ "llonoxkeHwem O TpeOOBaHUSAX K coiepkaHuio U (popme oTdyera 00 oOBeMe 3aKyIOK
POCCHICKMX TOBapoOB, B TOM YHCJI€ TOBApOB, OCTABJIIEMBIX IPH BBINOJIHEHUH 3aKylaeMbIX pador,
OKa3aHHMH 3aKyMaeMbIX YCIyT, OCYIIECTBICHHBIX B LEJSIX JOCTIIKEHUS 3aKa3YMKOM MUHUMAaJIbHON
00s13aTeIbHOM JIOJIM 3aKYNOK, O TPeOOBaHUSAX K COJEpPKAHUIO OOOCHOBAaHUS HEBO3MOXKHOCTHU
JOCTIDKEHUS 3aKa3YMKOM MUHUMAJIBHON 00s3aTeNbHON J0IH 3aKYIIOK POCCUHCKHUX TOBApOB (B TOM
YHCJI€ TOBApOB, IMOCTABISEMBIX MPHU BBINOJHEHUM 3aKyMaeMbIX paboT, OKa3aHMM 3aKylaeMbIX
YCIYT) OTAEIBHBIX BHJOB, MPH OCYIIECTBICHWU 3aKYNOK KOTOPBIX YCTAaHOBJIECHBI OTpaHHYCHHS
JIONyCKa TOBApOB, TNPOUCXOISIIMX M3 HMHOCTPAHHBIX TOCYIApCTB, O TMOPSAIKE IOATOTOBKU U
pasMemeHnss B eIWHOW WH(POPMAIMOHHOW cHcTeMe B cdepe 3aKylmoK TaKuX OT4eTa H
o0ocHoBanua", "lloJdokeHHEM O TOpAAKe, KPUTEPUAX U TOCIEIACTBUU MPOBEACHUS OLIEHKU
BBIMTOJIHEHHS 3aKa3YUKOM OOSI3aHHOCTH JOCTIDKEHHSI MUHUMAIBLHON 00s3aTeTHbHON JIONM 3aKyIOK
POCCHICKHMX TOBapoB (B TOM YHCII€ TOBAPOB, MOCTABISIEMBIX MPH BBIMOJIHEHUH 3aKylaeMbIX paloT,
OKa3aHWM 3aKyIMaeMbIX YCIYT) OTAEIbHBIX BHIOB, TPH OCYIIECTBICHUU 3aKyIOK KOTOPHIX
YCTAQHOBJICHBI OTPAaHUUEHUS JIOITyCKa TOBApOB, MPOUCXOIAIINX U3 UHOCTPAHHBIX TOCY1apcTB").

Ipunoowcenue N 1

K Memoouueckum pekomeHoayusam

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

N HaumenoBanue OTBETCTBEHHBIH PesynbTar Cpox
MEpONPUAITHS
1. Y TBEpKICHBI: PernonanbHbIN PacniopsiauTenbHblil [He no3aHee 31
- JOJDKHOCTHOE JIULIO B [KOOPZMHATOP aKT pEernoHaJIbHOrO [HBaps X <2>rona
COCTaBe opraHa
[PETMOHAIBHOTO MICTIOJTHUTEJIbHON
BETOMCTBEHHOT'O BIIACTH,
[poeKTHOro oduca, OCYILECTBIISAIOLIETO
OTBETCTBEHHOE 32 rOCy/1apCTBEHHOE
CO3JlaHKE U yrpaBiieHue B chepe
(yHKIIMOHUPOBAHUE 0Opa3oBaHus (Janee
ieHTpoB "Touka -
pocra"; pacropsiAUTEIbHBIN
- IOKa3aTenn axT POVB)

NIesITeIbHOCTH LIEHTPOB
"Touka pocra";

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

- IepeUeHb
00111e00pa30BaTEIbHBIX]
OpraHHu3alnii,
[PacIIOJIOKEHHBIX B
CEIbCKOM MECTHOCTH U
MaJIbIX TOpo/iax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3TaHKE
[{enTpoB "Touka

ocra'.

2. ChopmupoBan u PernonanbHbIN [Incemo CormnacHo
COTJIAaCOBaH KOOPAWHATOD, (benepaabHOTO OTIECTEHOMY
MHPpacTpyKTYypHBIN  |benepanbHbIN orieparopa u rpadguky
ITHCT oriepaTop pacToOpsAUTEIHHBIN

akT POIB
3. OOBsABICHBI 3aKYNIKH  |PermoHambHbIN 3BemeHus o He nmo3aHee 1 anpesns




tenTpoB "Touka
octa"

TOBApOB, padOT, YCIYT [KOOPAUHATOP [IPOBEACHUHT X rona

s coznanus LienTpos 3aKYyIIOK

"Touka pocra"

CdhopmupoBaHbl PernoHabHbIN PacniopsauTenbHblil [He no3anee 1 anpens
[MPOEKThI 30HUPOBAHUS [KOOPAUHATOP akT POB X rona

lentpoB "Touka

pocra"

[IpoBeneH MOHUTOPUHT|PErMOHAIBHBIN [To dhopme, 25 aBrycra X roaa,
paboT MO MPUBEICHUIO [KOOPAUHATOP onpenensieMon ajee eKeroHo
romanok Lienrpos MuHIIpoCBeLICHUS

"Touka pocta" B Poccun nnm

COOTBETCTBUE C DenepaabHbIM

METOANYECKUMU OIIEPATOPOM

[PEKOMEHIalUsIMU

MuHIIpOCBELICHUS

Poccun

Hauano paboThl PernonanbHbIN Mudopmanmonnoe |1 ceHTs6ps X roga
[lentpoB "Touka KOOPAUHATOPD ocsenieHue B CMU

pocra"

E>xekBapTanbHbIN PernoHabHbIN Otuer 1 oxTs16psa X roza,
MOHUTOPHUHT KOOpJMHATOP DdenepanbHOMY nasee -
BBITTOJIHEHUS OIepaTopy Mo €KEKBApTaJIbHO B
[TOKa3aTeNeN CO3TaHMs MTOraM TeYeHHEe 2-X JIeT

1 (O YHKITMOHUPOBAHUS MOHUTOpPHUHTA

<2> X - roj nosy4yeHus cyocuauu.

K Memoouueckum pekomenoayusim

OYHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHbLIX OPI'TAHU3ALIUSX,

Ipunoowcernue N 2

MHUHUMAJIBHBIE UTHAUKATOPDBI U IIOKA3ATEJIN
PEAJIMZAIIUUN MEPOITPUATHUHA 110 CO3JAHUIO U

PACHOJOXEHHBIX B CEJIbCKOH MECTHOCTH U

MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUA

ECTECTBEHHO-HAYYHOM U TEXHOJIOI'HMYECKOM

HAINIPABJEHHOCTEH "TOYKA POCTA"




OCBaMBAIOIINX JBA U
Oosee yueOHBIX
[peaMeTa U3 4ncia
[peAMETHBIX 00J1acTein
"EcTecTBEeHHO-Hay4HbIE
peaMeTs”,
"EcTecTBeHHbIC HAyKu'",
"Marematuka u
mHpopmaTuka",
"OO0111eCTBO3HAHUE U
ecTeCTBO3HaHME",
"Texnomorus" u (Wim)
KypChl BHEYPOUHOU

e TEIIbHOCTH
OOIIENHTEIIEKTYaIbHON
HAIPaBJIEHHOCTHU C
MCII0JIb30BaHUEM
CpPEICTB OOYUECHHS U
BocriuTanus LlenTpa
"Touka pocra" <3>

Haumenosanue MuHanMaiabHOE MunanmaiabHOE Mertonuka pacyera
WHNKATOpa 3HAYEHUE B TOJ U1 | 3HAYCHHE B TOJ IS MUHUMAITBHOTO
(mokazarerns) 0011e00pa30BaTeIbHbIX| MaJOKOMIUIEKTHBIX |[TOKA3aTess B LIEJIOM I10

opranuzaiyii, He  [oOmeoOpa3oBaTeNbHbIX| CyObekTy Poccuiickoit
SBIISIOIIUXCS OpraHu3anuit ®denepanu, B roj
MaJIOKOMIUICKTHBIMU
UuciieHHOCTh 300 100 CyMMa 3HaYCHHI
00yJaronmxcs (B rox otkpbITHs - 150)|(B roa oTkpbiThs - 50) [moka3aTesns mo Bcem
00111600pa30BaTEIIHLHOM 00111600pa30BaTeIbHBIM
OpraHU3aIuH, OpraHu3aiysaM, Ha 0aze

KOTOPBIX CO3JAFOTCS
eHTpsl "Touka pocra"

TEeXHUYECKON U
€CTECTBEHHO-HAy4YHOU
HaIIPaBJIEHHOCTH C
MICII0JIb30BaHUEM
CpEICTB OOYYCHHS U
BocniuTaHus Llenrpa
"Touka pocra" <4>
(uenoBek)

(uenoBeK)

YncneHHOCT 60 30 CymMa 3HaYeHU I
00y4JaroInXCs (B rox otkpbiTHs - 30) |(B roa OTKPBITHS - 15) [moKa3aTesist Mo BceM
0011e00pa30BaTEILHOM 0011e00pa3oBaTeIbHbIM
OpraHu3aluy, OpraHu3aiysM, Ha 0aze
0OCBaNBAIOIINX KOTOPBIX CO3/Ial0TCS
ITOTIOJIHUTEIIbHBIE eHTps! "Touka pocra"
00111600pa3oBaTebHBIC

[IPOTPaMMBI

Vo megarornaeckux

100

100

100




PaOOTHHUKOB IIEHTPA
"Touka pocra",
poIIeAmux o0ydeHne
[0 MPOrpaMMaM U3
peecTpa mporpaMm
[IOBBIIIICHUS
KBaTH(DUKAITTH
(benepanbHOTO
onepatopa <5> (%)

<3> Hcnonb30BaHuE CPEACTB 000PYI0BaHUS, OOyUEHUSI U BOCIUTAHMS BO3MOXKHO Ha BCEX YPOBHSX
o0rmiero oO6pa3oBaHus U LEIeCO00pa3HO s pealn3alui YPOUHOU U BHEYPOUHOU NEATETBHOCTH 110
nporpaMMaM E€CTECTBEHHO-HAyYHOW M TEXHOJOTMYECKOW HalpaBieHHOCTe. Pacuer mokazarens
npeaycMaTpuBaeT  CyMMHPOBAHHE  YHCJICHHOCTH  OOydarommxcsi  0011eo0pa3oBaTeIbHOM
OpraHHu3aINy, KXl U3 KOTOPHIX 33JIeiICTBOBAH B OCBOCHHH HE MEHEE JIBYX IMPEIMETOB, KYPCOB,
JUCLUIUIMH (MOJyJiel) €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HaNpaBiICHHOCTEH B paMKax
peanu3alnuu OCHOBHBIX 00I11e00pa30BaTENIbHBIX MPOrpaMM. YUHUTHIBAIOTCA y4eOHbIE MPEAMETHI U3
ypciaa TmpeaMeTHBIX obnacteit  "Marematuka u  mH(popmartuka', "OOIIECTBO3HAHWE W
ecrectBo3Hanue", "TexHonorus", "EcTtecTBeHHO-HayuHble npeameTsl”, "EcTecTBeHHblE Hayku'" U
(unu) Kypchl BHEYPOUHOM J€ATEIbHOCTH, PEaIM3yeMbI€ C HCIIOJIb30BAHUEM CPEICTB OOyu€HUs U
Bocniutanus LlentpoB "Touka pocta". B ciywae, ecinu B 001meoOpa3oBaTeIbHON OpraHU3aIMH,
oO11asi YUCIEHHOCTh 00YYaIOIIMXCsl MEHbIIE YKa3aHHOI'O 3HAYEHMsI, 3HAUCHUE [TOKA3aTeNsl TOJIKHO
cocTaByATh He MeHee 80% OT 0011elt YUNCIIEHHOCTH 00YUYarOIIUXCsl.

<4> B cnydae, ecni B 00111€00pa30BaTEIbHON OpraHU3aIMy, 00IIasi YUCICHHOCTh 00YJaroluXCs
MEHBIIIE 3HAYEHUS, YKA3aHHOIO B IOKas3aTese |, 3HaueHHE IOKa3aTensl JOJDKHO COCTaBJIATh HE
meHee 20% ot  oOmed  yucineHHocTH — oOydamomuxcs.  Jas  MaJIOKOMIUIEKTHBIX
00111e00pa30BaTeNIbHBIX OpraHu3alMi JOMYCKAaeTCsl OTCYTCTBHE JIMIEH3UMHM Ha JIOMOJHUTEIBHOE
o0pa3oBaHHE U peali3yeMbIX IPOrpaMM JIOINOJHUTEIBHOTO 00pa30BaHHUS.

<5> B cooTBeTcTBMM ¢ OYHKTOM 2 4yacTH 5 crathu 47 dexnepanbHoro 3akoHa ot 29.12.2012 N
273-®3 "OO6 oOpa3oBanuum B Poccuiickoli ®exepanmu” TOBBINIEHHE KBaTH(DUKAIUU
Hearornyeckux pabOTHUKOB OCYIIECTBISIETCS HE peXe OJHOro pa3a B TpH rozaa. IloBelmeHue
KBaJIM(UKAIMK TIeJaroruueckoro paboTHuka 1eHTpa "Touka pocTa" 3acUMTHIBAETCS MPU HATMYUU
JefcTByIOIEro (¢ JaThl MPOXOXAEHUS MPOLUIO He Oosee 3 JeT) yJOCTOBEPEHMs O MOBBIILICHUU
KBaM(UKAMM [0 IporpamMmaM, COOTBETCTBYIOIIMM HampasieHHOcTsM Llentpa "Touka pocra',
WIA TPOXOXKJICHUHM OOy4deHMs IO mporpammam (enepanbHoro omepatopa. Takke yduThIBaeTcs
HaJIMYue y TMeAarornyeckux pabOTHUKOB YIOCTOBEPEHHH O NOBBIIIEHUH KBaTU(PUKAUU IO
nporpamMam  u3  ®DezpepanbHOro peectpa 00pa3oBaTENbHBIX MPOrpaMM  JOMOJHUTEIHHOTO
poeCCHOHATBHOTO 00pa30BaHUSI.

Ipunooscernue N 3

K Memoouueckum pekomenoayusim

ITEPEYEHDb OBHIEOBPA3SOBATEJIbHbIX
OPI'AHM3AIINU, HA BA3E KOTOPBIX IINTAHUPYETCA
CO3JAHUE U ®PYHKIUMOHUPOBAHUE HEHTPOB
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OBPA30OBAHUSA ECTECTBEHHO-HAYYHOU U
TEXHOJIOT'MYECKOH HAIIPABJIEHHOCTEH "TOYKA
POCTA"B _ 104Y B PAMKAX ®EJIEPAJIBHOI'O
ITPOEKTA "COBPEMEHHAA HIKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPA3OBAHUE" B

POCCUMCKOHN ®EJIEPALINN)

(HAUMEHOBAHMUE CYBBEKTA

HanmenoBanue
MYHUITUTIATEHOTO
oOpa3oBaHHs

/1]

HanmenoBanue

0011e00pa3oBaTeIbHON

OpraHu3anuu, Ha baze

KOTOPOU IIJIaHUPYETCS

coznanue LlenTpa
"Touka pocra"

FOpunnueckuii anpec
00111600pa3oBaTeIbHON
opranuzanui (o

yCTaBy)

YucieHHOoCTh
00yJaronmxcs|

MaJtoKOMITIEKTHAS
(ma/HeT, KOJIMYECTBO
KJ1aCCOB-KOMILIIEKTOB)

Ipunoowcenue N 4

K Memoouueckum pekomeHOayusam

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

1. O01mue moJ10KeHUA

1.1. Lentp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW WM TEXHOJOTWYECKOW HampaBiieHHOCTed "Touka
pocta" Ha 0aze <HauMEHOBaHHE 00IIE00pa3oBaTENbHON Opranu3anu> (nanee - LleHTp) co3nan c
LEeNbI0 Pa3BUTHUS Yy OOYYaIOIIMXCS €CTECTBEHHO-HAY4HOH, MaTeMaTH4eCcKOW, HHQPOPMAIMOHHOM
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEaTUBHOI'O MBIIUICHHUS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HAIPABIEHHOCTEN.

1.2. LleHTp He sSBIsSETCS HOPUANYECKUM JIUIIOM W JACHUCTBYET JJISI TOCTMXKEHHS YCTABHBIX LEJeH
<HaWMEHOBaHHUE 001e00pa30BaTENLHON OpraHU3aIUI> (Jajiee - YUpexkIeHHe), a TaKKe B IEIx
BBIIIOJTHEHUST 3aJad M JIOCTIKEHUS TOKa3areled W PE3ylbTaTOB HAIMOHAJIBHOTO MPOEKTa

"OOpazoBanue".

1.3. B cBoeil nearenbHocTH lleHTp pykoBoacTByeTcs PenepaibHbIM 3akOHOM Poccuiickoi




Oeneparun ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit denepanun", ,
JpPYTMMH HOPMaTHBHBIMH JOKyMeHTaMM MunucrepctBa npocsemenus Poccuiickoit ®@enepanum,
WHBIMU HOPMAaTMBHBIMM IIpaBOBbIMM akTamMu Poccuiickoir ®denepanuu, IporpamMmon pa3BUTHSA
<HaMMEHOBaHME 00Ie00pa30BaTeNbHON OpraHu3alMu™>, IJIaHaMud paboThl, YTBEPKIECHHBIMU
ydpenurenem U HactoamuM [lonoxxeHneM.

1.4. LleHnTp B CBOEH J1€ATEILHOCTH MOAUYMHACTCS PYKOBOAUTEIIO Y UPEXKACHUS (IUPEKTOPY).

2. Leau, 3apaum, pyHkuuu aesarejabHoctu llentpa

2.1. OcHoBHOW 1ENblO JeATeNbHOCTH LleHTpa sBisIeTcs COBEPUIEHCTBOBAHWE YCJIOBUM JIs
HOBBIILIEHUS] KadecTBa OOpa30BaHUs, PACIIMPEHUsS BO3MOXKHOCTEH oOOydaroluxcs B OCBOCHHUHU
y4€OHBIX NPEIMETOB E€CTECTBEHHO-HAyYHOW U TEXHOJIOIMYECKOM HalpaBiIeHHOCTEH, Nporpamm
JIOTIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW M TEXHUYECKOI HampaBIEHHOCTEH, a Takxke
JUISL IPAKTUYECKON OTpabOTKU yueOHOro MaTepuaia no yueOHsIM npeameram "®dusuka”, "Xumus",
"buonorus".

2.2. 3agayamu LleHTpa sSBISAIOTCS:

2.2.1. peanu3anus OCHOBHBIX OOIIEOOpa3OBaTEIbHBIX NPOTPAMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOH HANpaBICHHOCTEH, B TOM YHCJE B paMKaX BHEYPOUYHOM
NeSITeILHOCTH 00yJaromnXCs;

2.2.2. pa3paboTka W peaau3alus Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00Ie00pa30BaTEeIbHBIX
MPOrpaMM €CTECTBEHHO-HAYYHON M TEXHUYECKOW HANpPaBIEHHOCTEH, a TakkKe WHBIX Mporpamm, B
TOM YHUCJIC B KaHI/IKYJ'IHpHI)II\/’I nepuona;

2.2.3. BOBIICUCHHUE o6yqa101u1/1xc;1 " neJaroru4ycCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,

2.2.4. opraHuzanus BHEY4eOHOH JesATEeIbHOCTM B KaHMKYJSIpHBIA Mepuoi, pa3paboTka u
peanu3anysi COOTBETCTBYIOIIMX 00pa3oBaTeNbHBIX NpOrpaMM, B TOM UHWCIe JJi Jiarepe,
OpraHU30BaHHbBIX 00Pa30BaTEIbHBIMU OpPraHU3alMAMU B KAHUKYJISIPHBINA TIEPUO/;

2.2.5. mnoBbiieHHE MPodecCHOHATBPHOTO MacTepcTBa Iegarorudeckux pabotHukoB LleHTpa,
peaM3yIONINX OCHOBHBIE U JIOTIOTHUTEIbHBIE 00IIe00pa30BaTENbHbBIE POTPAMMBI.

2.3. LleHTp anst JOCTUKEHHUSI 1I€JIA U BBITIOJIHEHHMS 33]1a4 BIPABE B3aUMOJIEHCTBOBATH C:
- pa3IUYHBIMU 00pa30BaTEILHBIMU OPTaHU3ANMAMHI B (HOPME CETEBOTO B3aMMO,ICHCTBUS;
- C UHBIMU 00pa30BaTeIbHBIMU OPTraHU3aIUsIMHU, Ha 6a3e KOTOPHIX co3Manbl IeHTpHI "Touka pocra";

- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBISIONIMM (QYHKIMH 1O HHGOPMAIMOHHOMY,
METOJMYECKOMY M OPTaHU3aIMIOHHO-TEXHUYECKOMY COIIPOBOXK/IEHUIO MEPOTIPUSATHI MO CO3JaHHIO U
¢ynkunoHupoBanuto 1eHTpoB "Touka pocra", B TOM 4YHCIE IO BONPOCAM MOBBIILICHUS
KBaJIM(DUKALIMY MTeJarOrTHYeCKuX pabOTHUKOB;

- 06y‘-IaIOH_II/IMI/IC$I U pOAUTCIAMU (SaKOHHBIMI/I Hpe,[[CTaBI/ITCJIHMI/I) o6yqalonmxc;1, B TOM YHUCIJIC C
IMPUMCHCHHUEM NUCTAHIUOHHBIX 06p330BaTeJ'II)HI)IX TEXHOJIOTHI.

3. llopsinok ynpasiaenusi llearpom "Touka pocra'

3.1. PyxoBomurenp VYupexaeHuUs U3JAeT JIOKAIbHBIH HOPMATHBHBIM AaKT O Ha3HA4YE€HUU


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

pykoBoautens LleHTpa (KypaTopa, OTBETCTBEHHOIO 3a ()YHKIIMOHHPOBAHUE U PA3BUTHUE), a TAKKE O
co3nanuu Lentpa u yreepxxaenuu Ilonoxenue o aedarensHoctu Lientpa.

3.2. PykoBomutenem IleHTpa MokeT OBITh Ha3HAYEH COTPYAHUK YUPSKICHHUS W3 YHUCIIA
PYKOBOJSIIIIUX U EAArOrM4eCKuX pabOTHUKOB.

3.3. PykoBoaurens LlenTpa o0Os3aH:
3.3.1. ocylecTBIATh ONEpaTUBHOE PYKOBOACTBO LleHTpoM;

3.3.2. npexncraBiATh UHTEpechl LleHTpa Mo JOBEPEHHOCTH B MYHMIIMIAJIBHBIX, FOCYAApCTBEHHBIX
OpraHax perMoHa, OpraHM3aIMsIX I pean3aluy neie u 3angad Llenrtpa;

3.3.3. oTunthiBaThCs nepen PykoBoguTenem YupexxaeHus o pe3ynbrarax padbotsl LleHnTpa;

3.3.4. BBINOJHATH UHBIE OOA3aHHOCTH, MPEAYCMOTPEHHbIE 3aKOHOJATEIbCTBOM, YCTaBOM
YupexxaeHus, 10JKHOCTHON HHCTpyKIMel 1 HacTosmuM [lonoxenuem.

3.4. PykoBonurens LlenTpa Brpase:

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

3.4.2. Mo coriacoBaHuUIO ¢ PYKOBOAMUTENEM YUPEKICHUSI OPTraHU30BBIBATH YU€OHO-BOCITUTATENbHBIH
npotiecc B LleHTpe B cOOTBETCTBUU C LeNsIMU U 3a1auaMu LleHTpa 1 oCcyIecTBISTh KOHTPOJIb 32 €T0
peanuzanuei;

3.4.3. OCYIIECTBIATh TMOATOTOBKY OOYYarOIIMXCS K Y4YacTHIO B KOHKypCax, OJMMIIMAJIAX,
KOH(EPEeHIUSIX ¥ MHBIX MEPOIPHUATHIX M0 MPo(uITto HanmpaBleHul aearenbHocTu LlenTpa;

3.44. 1o cOrnacoBaHMIO C PYKOBOJWTENEM YUPEXKICHUS OCYIIECTBIATh OPTraHU3ALHI0 U
MIPOBEJICHNE MEPOTIPUATHI MO NpOoUITI0 HapaBiIeHUH nesTenbHocTH LlenTpa;

3.4.5. ocymiecTBIATh MHBIE NpaBa, OTHOCSIIMECS K JeaTenbHOCTH LleHTpa m He mpoTuBOpeyalue
HelsiM M BHJAAM JESTEIbHOCTH 00pa3oBaTeNbHOM OpraHM3alliMi, a TakKXKe 3aKOHOJATeNbCTBY
Poccuiickoit denepanuu.

Ipunooicenue N 5

K Memoouueckum pekomeHoayusam

PEKOMEHJAIIUU 110 UCITIOJB3OBAHUIO
CTAHAJAPTHOI'O KOMIVIEKTA OBOPYJIOBAHUSA
HEHTPA "TOYKA POCTA" I1PU PEAJIU3ALIUUN
IMPOI'PAMM ECTECTBEHHO-HAYYHOH "
TEXHOJIOI'MYECKON HATTIPABJIEHHOCTEHN

[lepedyeHp cTaHAAPTHOTO KOMIUIEKTAa OOOpymoBaHus s ocHameHus LlentpoB "Touka pocra"
c(OpMHPOBAH C YUETOM pPsijia IPUHIIUIIOB, B TOM YHCIIE:

[TpuHIMT TpEeeMCTBEHHOCTH cucTeM 00opyaoBaHus. O0opyaoBaHUE TSl TPOBEICHUS YICHUYECKIX
MPaKTUYECKUX PabdOT SBISETCS OOMIMM Ui YPOBHEW OCHOBHOTO OOIIEro M CPEAHETo OOIIero



oOpa3oBanus. B cucreme HarisggHbBIX CpeACTB OOY4YeHHS U JEMOHCTPAIIMOHHOTO 00OpYyIOBaHHUS
UMEIOTCSI 0a30BBIC AIIEMEHTHI, OOIIME I OCHOBHOTO OOIIETO M CPEIHEro o0mero oOpa3oBaHMUSL.
[udposast maboparopuss u 0OOpyAOBaHHE OOIIET0 HA3HAYCHHUS TO3BOJISIOT OOECIeYnBaTh
JeATEIFHOCTh OOYYaloIMXCs KaKk B OCHOBHOM, TaK M B CTapIlel IIKOJE, a B COBOKYITHOCTH C
U(PPOBBIMU J1a0OPATOPUAMHU 1O (PHU3UKE, OMOJOTHH M XUMHUH - MPAKTHYECKYIO JEATEIbHOCTH B
paMKax M3y4eHUs €CTECTBCHHO-HAY4HBIX rpeameToB B 10 - 11 kiraccax Ha yriayOJeHHOM ypOBHE.

[lpyHuMn coyeTraHWst KIACCHUECKMX W COBPEMEHHBIX CPEACTB HM3MEPEHHH U CrocoOoB
HKCIEPUMEHTAIBHOTO HCCIEeNOBaHMs sBJIEHUI. B coctaB 000pyZOBaHHMS BXOJAT KJIaCCHYECKHE
CpeAcTBa HM3MEpeHUs (HampuMep: AWHAMOMETPBI, CTPEJOYHbIE aMIEpPMETP M BOJBTMETP) H
udpoBsie pUOOps (HarpuMep: HUPPOBBIE BEChl, CEKyHAOMEp) U AaTdyuku. CoOaroaeHue 3Toro
NpUHINIA UMeeT 0c000e 3HaYeHHE Ul YPOBHS OCHOBHOTO 00IIEro 0O0pa3oBaHMs, OCKOJIBbKY 371€Ch
MPOUCXOIUT 3HAKOMCTBO CO CHOCOOaMHM HW3MepeHUs (U3MYECKUX BEIWYHH, (HopMHpyeTcs
NOHMMAaHHE NPUHIMIOB JCHCTBUS AaHAIOTOBBIX HM3MEPHTENBHBIX NPUOOPOB M 00ECHeYHBACTCS
nepexo K CIOIb30BAHUIO HHCTPYMEHTOB U (POBOi TabopaTopuu.

[IpuHuun npuopuTeTa YYEHUYECKOTO SKCIEPUMEHTA I pealnu3alli CUCTEMHO-AESITEIbHOCTHOIO
noaxoAa. Peanmuzarusi CUCTEMHO-IEATEIBHOCTHOTO TOJX0/1a B OOYYEHUM E€CTECTBEHHO-HAYUYHBIM
npeaMeram 0OasupyeTcsi B MEPBYIO OYepeb Ha BOBJICUYCHHU OOYYAIOIIUXCS B IMPAKTUYECKYIO
NCATCIIBHOCTD I10 HpOBeIIeHI/IIO Ha6JHOI[eHI/II71 U OIIBITOB. HOBTOMY 3HAYUTCIIBHAA 4aCTb Ha6JIIOI[€HI/Iﬁ
W ONBITOB, KOTOPbIE B TPAJUIIMOHHOM METOAMKE Mpeajaraiuch Kak JEeMOHCTPAIlMOHHBIE,
MEPEHECEHBI B pa3ps/ yueHnyeckux padbot. CiaemnyeT OTMETUTh, YTO B HACTOSAIIEE BPEMSI U3YUCHUE
bu3uky, XUMHUU M OHOJOTMM B OCHOBHOHM IIKOJNe M Ha 0a30BOM YypOBHE CTapiieil LIKOJIbI
OPUEHTUPYETCS HAa OCBOCHHE E€CTECTBEHHO-HAYYHOW IPaMOTHOCTH, KOTOPOE HJET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEH yyalmxcsl aHaIu3upPOBaTh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0O MHGOPMAIUIO U
HUCITIOJIB30BAThH HOJ'IyLIeHHI)IC 3HAHUS IJIs1 06’I)$ICH€HI/I$I $IBJ'[GHI/II71 158 HpOIICCCOB 0pr>1<a}0mero MI/Ipa;
MOHUMATh OCOOCHHOCTH WCIIONb30BAHUS METOAOB E€CTECTBO3HAHMS JUISl TMONYYEHHs] Hay4HBIX
JaHHBIX HpOSIBJ'[SITI) CaMOCTOSATCIBHOCTD CY)K)IGHI/Iﬁ 1 IIOHUMATh pOJ'II) HaYKI/I N TEXHOJOTHYCCKUX
WHHOBAIIM B Pa3BUTUU OOIECTBA; OCO3HABATH BAXKHOCTb HAYYHBIX HCCIEAOBAHHUU U HX CBS3b C
HalllUM MaTepUaJbHBIM OKPY)KCHHEM W COCTOSHHEM OKpYyKaromel cpenbl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO T'PAMOTHOCTbH IPEANOJIAraeT akKUEHT Ha METOAOJIOTMI0 HAYKU U HANPIMYIO
CBsI3aHO KaK C O6HII/IM YUCJIOM y‘leHI/I‘-IGCKI/IX OIIBITOB B Kypcax C€CTCCTBCHHBIX HayK, TaK H
HANPaBIEHHOCTBIO WX Ha (OpMHpPOBAHME CAMOCTOSTENBHOCTH JCHCTBHA TIpU TPOBEIACHHUU
HaOJIOZICHUH, U3MEPEHUHN U UCCIIeIOBAHUM.

Hcnonp3oBaHne CpeACTB HATMAIHOCTH W y4yeOHOTO OOOpYyJIOBaHUS B Yy4eOHOM MpoIecce
HANPABIIEHO HAa BBHITIONHEHUS CIEAYIOMUX (QYHKIHA: oOecreyuBaloT Oojiee MOJTHYI0 U TOUYHYIO
uH(popMalMio 00 M3yd4aeMOM SIBIEHUM WIH OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBILICHHUIO
KauecTBa OOYYEHHs; MOMOTAlOT B MaKCHMAJIbHOW Mepe pa3BUTh IO3HABATEIbHBIE WHTEPECHI
ydalmuxcs; MOBBIIIAOT YPOBCHb HArJIAAHOCTU M AOCTYIMTHOCTH O6y‘—IeHI/I5[; YBCINYNBAIOT 00Bem
CaMOCTOSITENILHOM pa0boThI yJalIuXcsl Ha YpOKE U BHEYPOUHOU eATeIbHOCTH; CO3AAI0T YCIOBUS IS
OpTaHM3aIH MMPAKTUKO-OPUCHTHPOBAHHON MPOSKTHOW M MCCIICIOBATEILCKOM JIEATEIIPHOCTH; JTAl0T
BO3MOXXHOCTh JIOCTYITHEE U TIIyO)K€ pacKphITh COJAEp)KaHHWE yuyeOHOro maTepuana, CoCOOCTBYIOT
(GOpPMUPOBAHUIO Y YHAIIUXCS MOJIOKUTEIBHBIX MOTUBOB O0YUYEHHUS.

Baxmwueiimeit uvacthto ocHamenus Llentpa "Touka pocra" sBisercs uugpoBas nadopaTopus,
nepevyeHb JAaTYMKOB KOTOPOW MO3BOJISIET MCIIOJIb30BaTh 3Ty Ja00OpaTOPHIO MPU U3YyYEHUH (PU3HKH,
XUMHU ¥ OMOJOoTHU. BBeseHne B MIKOMBHBIN 3KCIIEPUMEHT HU(POBBIX JATYUKOB JIJISI PETUCTPALIH
pa3IMYHBIX BEIMYUH M BO3MOXKHOCTU HCIOJb30BaTh KOMIbBIOTEP (CMapT(OH WM IUIAHILET) Ui
pacyeToB W O(GOPMIICHHS PE3YIbTATOB OIBITOB, MO3BOJSET MEPEUTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb TPOBEACHHUS HW3MEPECHMM, YINPOCTUB IPOLECC H3MEPEHUM W IOBBICMB HX TOYHOCT.



[TosiBnenne nMQPOBBIX TEXHOJIOTHI B J1a0OpaTOPHBIX pabOTax MOBBIMNACT MX aKTyaJbHOCTh U
IIPUBJIEKATEIBLHOCTh B CO3HAHUM COBPEMEHHOIO ILIKOJIBHUKA, YCUIUBAET HAIVIAJHOCTb KaK B XOI€
OTBITOB, TaK W MpH O0OpabOTKE pPE3yNbTAaTOB C HCIOJB30BAaHHUEM IPOTPAMMHBIX cpeacTB. s
9KCHEPUMEHTOB 110 OMOJIOTUM U XMMHUHU 3TO ABISAETCS 3HAUUMBIM IIE€PEXOJOM OT KaueCTBEHHBIX
HAOJIIOJIEHUI U OIIBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanne 1upoBOil a0OpaTOpPHH CYIIECTBEHHO HM3MEHSET IMOAXOABl K TPOBEACHHUIO H
JEMOHCTPAIIMOHHBIX, U YIEHUYECKUX OMBITOB:

Hcnonns3oBanue I.IPI(i)pOBbIX JaTYUKOB B KauCCTBC MU3MCPUTCIIbHBIX HWHCTPYMCHTOB MU3MCHACT
oAXOAbl K IIPOBCACHUIO IIPAMBIX I/I3MepeHI/Iﬁ (bI/I3I/ILICCKI/IX BCJIMYHH.

TpaguIMOHHO B KayecTBE CPEICTB HM3MEPEHHs HCIIOJIB30BAIACH MPOCTCHIINE WHCTPYMEHTHI
(ppIlUaXHBIE BECHl M PA3HOBECHI, MEH3YpKa, JUHAMOMETpP, TEPMOMETP) M CTPEIIOYHBIC MPUOOPHI
(amMmepMeTp U BOJIBTMETD).

Hcmons3oBanne III/I(i)pOBI)IX AAaTYUKOB IMO3BOJIACT HAa COBCPHICHHO APYTOM Ka4C€CTBCHHOM YPOBHC
MNpOU3BOJUTL HU3MCPCHUA BpPEMCHHU, PACCTOAHUA, HUMCTb BO3MOXHOCTL PCTUCTPHUPOBATH H
Ha6JIIOI[aTI) N3MCHCHHEC BO BpCMCHHU TaKUX BCIMYHH KaK TCMIICpaTypa, 3JICKTPUYCCKOC HAIIPSAKCHUC,
CHJia TOKa U T.A.

OTH BO3MOKHOCTH MMO3BOJIAKOT, HAIPpUMED, Ha YPOKax (1)I/IBI/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTDH
MIHOBCHHYIO CKOpPOCTH TCJid, ABMIXXYLICTOCA HEPABHOMCPHO, Ha6JIIOIlaTB B AWHAMHUKE IIPOLCCC
BHGKTpOMaFHHTHOﬁ WHAYKIIMHU, BOBHUKHOBCHUC U U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHHUEC TCMIICPATYPhI C TCUCHUEM BPEMCHU B IMPOLECCEC YCTAHOBJICHUA TCIIJIOBOI'O paBHOBECHUA U

T.0.

Ha YpOKax OHOJIOTUH TIOSABJISAETCS BO3MOXXHOCTh MMOJYUYNTh KOJUYCCTBCHHBLIC JaHHBIC IIPHU
IMMPOBEACHNU OIIBITOB, HAIIPUMCP: IIPpU ONPCACICHUN q)aKTOpOB, BJIMAOINHUX Ha CKOPOCTH IIpoHecca
(1)0TOCI/IHT€33, nopu HU3YUYCHUU ObIXaHUA KOpHei/JI U JIMCTHEB, IIpHU HUCCICAOBAHUU yCJIOBI/Iﬁ
npopacTtaHud CEMsH U T.O.

Ha ypokax XMMHUM Ha KOJIMYECTBEHHBI YpOBEHBb MEPEXOJAT MpaKTHUECKUe paboThl MO U3YUYEHUIO
npolecca IEKTPOIN3a, UCCIEI0BAHUE SK30TEPMUUYECKUX U YHAOTEPMHUUECKUX PEAKIINN, TEIIOBOIO
spdexta ropeHuss TormBa U T.J. C UCHONB30BAaHUEM TPAJAULMOHHBIX '"aHAJIOrOBHIX" CpPEACTB
NOJOOHBIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, MNpH Tmepexojae Ha LUPPOBYIO
7a00paToOpui0 B TEMaTHMYECKOM IUIAHMPOBAHMM HEOOXOAMMO IMPEAyCMOTPETh JOMOJIHUTEIBHOE
BpeMs A 00ydeHHs] paboTe ¢ JaT4MKaMH, BKJIHOYas cOOPKY SKCIIEpUMEHTAIbHON YCTAaHOBKH C
JaTYNKaMHM, CHATHUE MOKA3aHUM € SKpaHa KOMIIBIOTEpA, ONIPEEICHUE OTPEMIHOCTEN N3MEPEHUI.

s paGoThl ¢ HUPPOBBIMH JaTUMKAMH HCIIOJIb3YETCs CIIEUaIbHOE MPOrpaMMHOE obOecrieueHue,
YCTQHOBJICHHOE Ha KomribtoTep. lJis KOMMYHUKaluu HU(POBBIX TATUYUKOB, 3alMCU U XPAaHEHHUS
uH(pOpMalnK, MOTYYEHHON C UX MOMOIIBIO, IIU(ppoBas J1adopaTOPUs UCIOIb3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonb30BaHue KOMIBIOTEPHON (DOPMBI PErMCTpalldi MOJYYEHHBIX 3HAYEHUH M TOCTPOCHUS
rpagukoB H3MEHSET MOAXOAbl K O(OPMIIEHHIO Ja0OPAaTOPHBIX U MPaKTUYECKHX paboT
00yJarIuMucs.

JlaHHBIE, TTOJTyYeHHBIE MIPU TTOMOIIY IU(PPOBBIX JaTINKOB, BHOCATCS B JIEKTPOHHBIEC TAOIHIIBI, YTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHCUMOCTEH HCCIIEAyeMBbIX BEIMYMH Ha KpaHe KommbioTepa. Ha
OCHOBaHHMHM 3THX Tpa(UKOB J1e1aTh BBIBOJBI O XapaKTepe 3aBHCUMOCTH BEIMYMH OT BPEMEHH HIIH
apyrux —mapamerpoB. Ha  yrimyOGneHHOM — ypoBHE — menecoo0pa3Ho  o0ydyaThb  HPOBOJHTH



aNMpPOKCHMALIUIO BBIOPAHHBIX TOUEK UTOTOBOW IpauecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH IO3BOJISIIOT aBTOMATH3UPOBATh PYTHHHBIC MPOLEIYPHI 3arOJIHEHUS
TaOJIML, BBINOJHEHWE OJIHOTHUIIHBIX pacueToB, nocTtpoenus rpadukon. Ludposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M IPUKPENHUTH
dororpaduio B 3NEKTPOHHBIN OT4eT. Takum 00pazoM, OCYHIECTBISETCS NEPexo]l K 0(hOpMICHUIO
AIIEKTPOHHOT'O OTYETA O MPOJICIIAHHOM IKCIIEPUMEHTE, MPOSKTHON HIIH MCCIIEI0BATENILCKOM padoTe.

B03MOXXHOCTE HCITOJIE30BaHUS BI/IIICOHa6JHO,Z[eHI/IH 3a MpoucCCOM BBIITOJIHCHHSA IMMPAKTUYCCKUX pa60T
O6yanOH_[I/IMI/ICSI HU3MCHIACT MMOAXO0JbI K ONCHHBAHUIO pa60T.

DJEeKTPOHHBIM OTYET O MPOACTAHHOM NPAaKTUYECKOH paboTe MOXKET CONPOBOXKIATHCS
IpUKpeIvieHHON (oTorpadueid, KoTopas IO3BOJSIET OLEHMBATh IPABUIBHOCTh COOpaHHON
OKCIEPUMEHTAIBHOM  YCTaHOBKHM, OoJieeé TIOJHO ONPEAeISITh IOJHOTY H  TMPaBHIBHOCTh
IIPOJEIIAaHHOT O UCCIIEJOBaHMS, AHAIN3UPOBATh JIOCTOBEPHOCTh IIPEICTaBICHHBIX
DKCIIEPUMEHTAIBHBIX  JaHHBIX. [Ipy OJZHOBPEMEHHOM  BBIIIOJIHEHMM Pa3HbIMM  TPYNIIAMHU
00y4aroIuXxcsl pa3HbIX HCCIIEAO0BATENbCKUX padoT Iesecoo0pa3HO HCIOIb30BaTh BHUIE03AMNUCh
BCEro xoza pabor. B 3ToM ciyyae OLEHMBATBCA MOIYT HE TOJBKO IPEAMETHBIE PE3YJIbTaThl,
CBSI3aHHBIE C NIPOBEIECHNEM KOHKPETHOI'O IKCIIEPUMEHTA, HO U KOMMYHUKATUBHBIC U PETYJISTUBHBIC
JEHCTBUS: IUIAaHUPOBAaHUE padOThl, OTCICKHMBAHME XOJa pabOThl, KOPPEKLHUs IUIaHAa padoThI,
KOMMYHHKAIMsI B COBMECTHON JAEATEIbHOCTH, HAIUYME (WM OTCYTCTBHE) KOH(DIMKTOB U CIIOCOObI
UX pELIEHUS.

Hcnonb3oBanue nu@poBbIX J1a0OpaTOPH CYIIECTBEHHO PACIIUPSIET CIEKTP BO3MOXKHBIX OIBITOB U
UCCJIEIOBaHHUM, 0COOEHHO ATO KacaeTcsi U3y4yeHus: OMOJIOTHUH U XUMUH.

Pacummpenne crekrpa BO3MOXHOCTEH MOXKHO MPOWJUIIOCTPUPOBATh HAa TMPUMEpPE HU3YYEHHUS
AJIEKTPOMAarHUTHOM MHIYKIMU B Kypce (usuku. [Ipu MCronp30BaHMM CTPEIOYHOTO aMIiepMerpa
TPAAUIIUOHHO Ha6J'II-OI[aIOT JIMIIb (baKT BO3HMKHOBCHUA HHAYKOWMOHHOI'O TOKa B MNPOBOJHUKE U
WU3MEHEHHUE €r0 HaIPaBJICHUS NP U3MEHEHUHU CKOPOCTH BHECEHMSI MarHWTa WIM €r0 MOJSPHOCTH.
Hcnonp3oBanne HUQPOBOro AaTyuka MO3BOJSET MONYy4uTh ocuuwmiorpammy OJC HMHIyKIUH,
BO3HUKAIOILIEH B KaTyIIKE, IPU IIPOJIETE YepEe3 HEE MAarHUTa. DTO MO3BOJISAET CPAaBHUBATh 3HAUYEHUS
MakcuMaibHbIx DJIC mpu mposere yepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMH U C pa3HOU
HOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MIOJIy4YEHHOU 3aBUCHUMOCTH, KOHCTPYMPOBaTh
SKCIICPUMCHTAJIBHBIC 3a/Ja4 110 U3YUCHUIO SHCKTpOMaFHHTHOﬁ UHAYKIOUU.

[MudpoBast nmabopaTopusi TO3BOJSET OPraHU30BaTh MPOCKTHYI0 M Yy4eOHO-HCCIEN0BATENbCKYIO
ACATCIIBHOCTE MIKOJIbHUKOB KaK B paMKaX YpPOKOB, TaK U BO BHeypquoﬁ ACATCIIBHOCTH. Hamune
pa3HoOoOpa3HbIX HU(MPOBBIX ATYMKOB JAET BO3MOXKHOCTH TMPOBOJUTH CaMble Pa3HOOOpa3HbIC
WCCJICIOBAHMS, ONMUPAsCh HAa WHTEpeCchl oOydaromuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH
WCCIICIOBAHMSI DKOJOTMYECKOW HAMpPaBICHHOCTH IO BBISIBICHUIO (DAKTOPOB  3arps3HEHUS
OKPY>KaIOIIEeH CpeIbl, N3yUYEeHUIO IKOJOTUUECKOTO COCTOSIHUSI TTIOMEIICHUH NTKOJIBI, TIOYBHI, BO3/IyXa
B HaceJIEHHOM MyHKTe | T.J. MccnenoBarenbckue paboThl ¢ UCIIOIB30BaHUEM U(POBBIX JATUNKOB
nenecoodpasno mpeziarate ydammmcs 10 - 11 kmaccoB B pamMkax oOs3aTeNbHOW JUIsl HUX
MPOEKTHON AEATENbHOCTU. BBINMOIHEHNE TAaKMX MPOEKTOB SIBISETCS OCHOBAaHUEM [JISl OLIEHKHU HE
TOJIBKO YpPOBHA C(i)OpMI/IpOBaHHOCTI/I MNPEAMETHBIX PE3YJIbTATOB, HO UTOTOBOU OOCHKU OOCTUXCHU
METaNpeMETHBIX PE3yIbTAaTOB OOyUYEHUS: KOMMYHUKATHUBHBIX (KOTOpPbIE OIICHHMBAIOTCS Kak B
mpouecce NpoBeleHHs padoThl, TaK M B Mpolecce 3allUThl MPOEKTa WM HUCCIEJOBAHMS) U
PETYJIATUBHBIX (KOTOPBIE OLIECHUBAIOTCS B IPOLIECCE BHIMOIHEHMSI IPOEKTA).

OCHaH_IeHI/Ie AJI1 U3YUCHUSA (bI/I3I/IKI/I MnNpeaAcCTaBJICHO B BUAC O60pyI[OBaHI/I$I A1 ACMOHCTpAalluOHHBIX
OTIBITOB M 00OPYIOBAaHMS VISl TAOOPATOPHBIX padOT M YUYEHUUYECKUX OIMBITOB, BKITIOUAsT OOITYIO JIJIst



€CTECTBEHHO-HAYYHOTO IUKJIAa IU(PPOBYIO JIaOOPATOPHUIO, a Takke IM(PPOBYIO J1aOOPATOPHUIO T10
¢busuke (KaK JOMOTHUTEIBHBIN AIEMEHT JJIs YIIyOJeHHOTO U3YYeHUS (DU3UKH).

JleMoHCTpallMOHHOE 00OpyAOBaHME O00eCIeunBaeT BO3MOXKHOCTb HAOIOJEHUs OOJbIIMHCTBA
HN3Yy4aCMbIX HBHGHHﬁ, ImponeccoB M 3aKOHOB. OTO BO3MOKHO npu OINTHMAJIIBHOM COYCTAaHHUU
aHAJIOTOBBIX M LM(POBBIX CPeICTB HAOIIOAEHUSA, aHaIu3a W3MepuTenbHOM uHpopmanuu. Tak,
Harpumep, Ui Kypca (PU3UKH OCHOBHOM HIKOJIBI €CTh BO3MOKHOCTB JIEMOHCTPAILIUHU KIACCUYECKHUX
JIEMOHCTPAIlMOHHBIX AKCIIEPUMEHTOB: INajieHue Ten B TpyOke HbproToHa, AeMOHcTpauus AEHCTBUS
aTMocepHOro JaBieHus, 3akoHa Ilackans, wu3MeHeHUs oObeMa Tel TpU HArpeBaHHUU
(oxJaxaeHun), NPUTSDKEeHMsT Mojekyn u T.0. HaOop mo snekTpocTraTuke IaeT BO3MOKHOCThb
JEMOHCTpallMM  3JIEKTPU3alMM TeJ, 3aKOHAa COXpPaHEHMs 3apsiia, JHMHUA HalpsHKEHHOCTH
JIEKTPUYECKOr0 MOJs M T.J. W MOXKET HCIOJIb30BaThCsl Kak & Kiacce NpU HU3yYEHHUH
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu U3y4E€HUHU JIEKTPOCTATUKH.

[lpn mpoBeneHMM JEMOHCTPAIIMOHHBIX OIBITOB JIOJDKHBI COOJNIONATBHCS TpeOOBaHHS K HX
HarjisiaJHOCTHU (HCHaSI U IIOHATHAaA IIOCTaHOBKaA OHI)ITa), BUIUMOCTH IJId BCCX yUalIUXCA KJlacca (HpI/I
HAJIMYUK  MEJKUX JeTaleil MCIONb3yeTcs HX YBEIMYCHHOE HW300paXEHHWE TIpH MOMOUIH
Be6'KaMepr), SMOIMOHAJIBHOCTH H, II0 BO3MOXHOCTH, 3aHHUMATCIbHOCTHU (I[eMOHCTpaIII/IOHHIﬂﬁ
OIIBIT JIOJDKEH BBI3BIBATh MHTEPEC YYaIIMXCs, CO3/aBaTh MOTHBALMIO K HM3YYCHHIO ITIPEIMETa) W
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha TEMOHCTPAIMIO KOTOPOTO OH OBLT HAIPABJICH).

Onnako peanm3anys AEATEIBHOCTHOIO IIOAXOAAa B OOy4eHMHM (U3UKE IEPEeHOCHT AakKIeHT ¢
JIEMOHCTPAIlMOHHOTO AKCIEPUMEHTa Ha ydyeHundyeckuid. Hampumep, mo MexaHukKe HCCIeI0BaHHE
KMHEMaTUYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JUHAMHKH, KOJI€0aTEIbHbIX JIBUKEHUHN IIEPEHECEHO B
YUYEHHUECKUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBaHus. Ilpum wusydenun
AIIEKTPOAMHAMUKU J1a0OpaTOpHOE O0OpYJOBAHME IIO3BOJIIET HCCIENA0BaThb HE TOJIBKO 3aKOHBI
MNOCTOSIHHOTO TOKa, HO C HCIOJb30BAaHUEM KOMIIBIOTEpPHOrO ocuuiuiorpada mo3Bojsier
IpoHA0II01aTh U UCCIEN0BATh JIEKTPUUECKUE LEMH MEPEMEHHOrO TOKa, OJOK JHUOJI0B MO3BOJISET
UCCIIeIOBaTh BOJbTAMIIEPHBIE XapaKTEPUCTUKU auona. Ilpu m3ydyeHHMM ONTHKH J1abopaTopHOE
000py/I0BaHUE TO3BOJSET HM3YYUTh 3aKOHBI T€OMETPUYECKOW ONTHUKHU (TMpEeIoMIIEHHE CBeTa B
HNOJYLWINHAPE M IOJydYeHHEe M300pakeHUs B JIMH3aX) M IMPOHAOIIOAAaTh OCHOBHBIE SIBICHUS
BOJIHOBOM onTuku (uHTepdepeHuuss | MosIpu3alus), HUCCIeNoBaTh AU(PAKINIO CBETa
(TudpakMOHHAS PEIIEeTKA).

B cooTrBercTBUM ¢ mNOpeaMETHBIMU pe3yinbTaTaMu o0y4deHHs (usuke o0opynoBaHHe Jid
YYEHHUYECKUX OIBITOB 00ECIIeYMBAET MPOBEJCHHUE CIEAYIOIUX THIIOB paboT, CrpyNIupPOBaHHBIX MO
BHJIaM JIEATEIbHOCTH, HE3aBUCHUMO OT MX TEMAaTUYECKOW MTPUHAICKHOCTH:

1. IlpoBeneHwe NPSMBIX H3MEPEHHI QU3NIESCKUX BEIHYUH (M3MEpEeHHEe MacChl, 00beMa KHUIKOCTH,
TEMIepaTypbl KHJIKOCTH, CHUJIbI, CHJIBI TOKA, HANpPSKEHHs) C MCIOJB30BAaHHEM AaHaJOrOBBIX H
1 (POBBIX TPHUOOPOB.

2. IIpoBepka 3aJlaHHBIX MPEINOIOKEHUN (TpsAMbIE U3MEPEHUsT (PU3NYECKUX BEJIWYMH U CPaBHEHHE
3aJJaHHBIX COOTHOILIEHHM MeXay HuMH). Hampumep: mpoBepka ycCIOBUM IJIaBaHHs Tell, YCIOBHA
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U  MapalIeNbHOTO
COEIMHEHUS TPOBOJIHUKOB U T..

3. Pacuer 1o noyiydyeHHbIM pe3yibTaTaM MPsSMBIX MU3MEPEHHMH 3aBUCHUMOIO OT HHMX Mapamerpa (B
OCHOBHOI1 1IKOJE) U KocBeHHbIE u3MepeHus (B 10 - 11 kiaccax). Hanpumep: yckopenue Tena npu
PaBHOYCKOPEHHOM  JIBUKEHHH, YCKOpPEHHE CBOOOJHOrO TaJeHMs, JKECTKOCThb MPY>KUHBI,
KO3 PHUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHn4ecKas paboTa U MOIHOCTh H T.JI.



4. HabGmoneHue sSBICGHUH M TIOCTAHOBKA OMBITOB (HA KAaUYeCTBEHHOM YpPOBHE) MO OOHAPYKEHUIO
dakTopoB, BIMSIONIMX Ha [POTEKaHWE JaHHBIX sBieHW. Hampumep: mnpsMonuHeiiHOe
pacrpocTpaHeHHE CBETA, JUCIIEPCUs CBETa; M3yUCHHE CBOMCTB M300paKEHHS B TNIOCKOM 3epKaje U
T.II.

5. HccnenoBanuwe 3aBUCHMOCTH OJHOM (PU3MYECKOW BEIMYHMHBI OT JPYrOoM C TMpeCcCTaBICHHUEM
pe3ylnbTaTOB B BUAE rpaduKka M pacueTa MCKOMOTO mapamerpa. Hampumep: 3aBHCHMOCTH IyTH
PaBHOMEPHO JIBIDKYIIIETOCS Tela OT BPEMEHHM JBH)KCHHUSI TEJIa; CHUJIbI TPEHUS CKOJIBKCHUS OT CHIIBI
HOPMAJTBHOTO JJABJICHUS, Ka4ecTBa 00paOOTKH MOBEPXHOCTEH TEJT U HE3aBUCUMOCTH CHIIBI TPEHUS OT
IJIOMIAU CONPUKOCHOBEHHS TEN; CHJIBl YIPYTOCTH OT YJIMHEHHS TPYXKXUHBI; BBITAIKHUBAIOIICH
CWJIBI OT 00beMa MOTPYKEHHOH YacTH Tella W OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHUCHMOCTH OT
IJIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO IOTPY>KEHO TEJIO U T.1.

JlaGopaTopHoe o00opyaOBaHHE O0OECIEUUBACT CAMOCTOSITCIIBHBIA YYEHUYECKUM HKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3iuuHble GOpMbl: (PPOHTANBHBIN SKCIIEPUMEHT ((PPOHTATBHBIE OMBITHI U
naboparopHbie pabOTHI), padOTHl MPAKTHKYMa, y4eOHO-HCCIICIOBATEIILCKHE PA0OTHI U MPOSKTHI
JKCIIEPUMEHTANLHOTO xapaktepa. [Ipm 3TOM HOPMATHBHO-00S3aTENbHBIM BHE 3aBHUCHUMOCTH OT
ypoBHS u3ydeHHs (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTEIBHONW MPOTPAMMBI
(OCHOBHasI WJIM CpelHsAs LIKOJIa) sBIseTCS (POHTANbHBIN J3KCHEepUMeHT. VIMEeHHO mocpeacTBoM
(GPOHTAIBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIE PEe3ylIbTaThl 3KCIEPUMEHTAITBHOTO
XapakTepa, a yJalluMHUCs OCBaMBAIOTCS CIIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKa3aHHBIM BBIIIE
nsATH TUNaM padot. JIabopaTopHbIid MPAKTUKYM LIETIECO00pa3eH TOIBKO MPH YIIyOJIeHHOM ypOBHE
U3YYEHHUS MIpeIMeTa.

OnTuManbHBIM IS TOCTHMIKEHUS 1eNieil mpoBeneHus (POHTANIBHOTO HSKCHEPUMEHTA SIBISETCS
MIpe/ICTaBJICHHE JabOpaTOPHOTO OOOPYAOBAHUS M MaTEPHATIOB B BUJIE TEMATHUYECKHUX KOMILIEKTOB
M0 MEXaHWKe, MOJEKYISIpHOU (pu3mKe, MEeKTpUUecTBY M onTuke. lcnonap3oBaHue TeMaTHYecKuX
KOMILJIEKTOB CITOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAKHEUIIIETO YMEHUS, KaK MOJA00D yJalIUMUCS
000py/sOBaHUsT B COOTBETCTBUU C II€NbI0O HCCIEIOBAaHUS U3 U30BITOYHONH HOMEHKIATYpPhI
MPEJJI0KEHHOTO0 KOMIUIEKTA; MO3BOJISET MPOBOJUTH 3KCIEPUMEHTANIbHYIO padOTy Ha JH0O0M 3Tare
YpOKa; YMEHbILIAeT TPYAOBBIE 3aTpaThl YUMTENs IPU MOATOTOBKE K YypOKam, IOCKOJbKY HE
TpeOyeTcs MepeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 33/1a4aMi KOHKPETHOTO ypOKa.

HpI/I IJIAaHUPOBAHUHN TPAKTHUYCCKUX pa60T BA)KHO HMMCTb B BUIAY, YTO HNPCIMCTHBIC PE3YJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKTepa MOryT OBITH OCBOCHBI TOJIBKO IIpru OITHUMAJIBHOM COUYCTAHHUUN
KpaTKOBPEMCHHBIX (I)pOHTaJ'ILHLIX OIIBITOB U OJHOYAaCOBBIX na60paT0pHHx pa60T.

BaxHnoe 3HaueHume umeer TOT (pakT, YTO B cocTaB (POHTAIBLHOIO OOOpPYJOBAHUS HApANy C
AQHAJIOTOBBIMH BXOASAT M LU(POBBIE cperncTBa u3MepeHUs. K HUM OTHOCSTCS 3JIEKTPOHHBIN
CeKYHJIOMEp C JaTYMKaMM, SJIEKTPOHHBIE BeChl M JaTYMKH IudpoBoi nadopatopuu. Takum
0o0pa3oMm, Ipu NPOBEACHUN PPOHTAILHOTO SKCIIEPUMEHTA B OCHOBHOM IIKOJIE YUEHUKH 3HaKOMSATCS
C 2JIEKTPOHHBIMU CIIOCO0AMH M3MEPEHUH U BBIYUCIICHUH.

brnokx oOopynoBaHusi A ydeHHYecKMX paboT mo ¢usuke cPopmMupoBaH Ha 0Oaze mepedHs
o0opynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO OJK3aMeHa Mo  (usuke.
Ucnonp3oBanne mpuOOpOB W OOOpYIAOBaHWUS C E€AWMHBIMH I BCEX  OOYYaIOMIUXCS
XapaKTEePUCTHUKAMU TO3BOJISIET CTaHAAPTU3UPOBATH MPOLEAYPHI BHIIOTHEHUS SKCIEPUMEHTAIbHBIX
3aJJaHUi Ha dK3aMEHEe U 00ECHeUNTh HAJEKHYIO OLEHKY pe3yJIbTaTOB Ha OCHOBAaHUM IKCIEPTHOM
IMPOBCPKHU OTBCTOB 06y11a10Lu1/1xc>1. HpI/I 9TOM OCHOBAaHHMEM [JIsI BbIBOAA O IIPABUJIBHOCTU
IPOBE/ICHUS JIaHHOTO OIbITAa SBISIOTCA PE3yNbTaThl, IOJYYEHHBIE YYAIIUMHCA IOCPEICTBOM
NPSMBIX U3MEPEHHH 3aJaHHBIX (PU3UUECKUX BEITHUUH.



HaGop s mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOTO SK3aMeHa o0ecreunBaeT pa3paboTKy
HECKOJIBKUX OJHOTHITHBIX 3a/JlaHU{ NPH HCIIOJIb30BAaHUM OAMHAKOBOTO OOOPYAOBAHUS C Pa3HBIMU
XapaKTEePUCTHKAaMH. DTOT MOJIXO0/ 1IEeJIecO00pa3HO UCIOIB30BATh U MPHU MPOBEICHUHN (HPOHTAIBHBIX
OIBITOB M JlabopaTopHbIX pabor. Hampumep, npu npoBeNeHNH UCCIEIOBAHHUS 3aBUCUMOCTH CHIIBI
TOKa OT HANpPsDKEHUS MOXKHO BBIJCIUTH B KJIACCE TPYIIIBI, KOTOphIe OYyAYT MPOBOIUTH JaHHOE
HCCIIEJOBAaHHE, MCIIONB3Yysl PE3UCTOPHI C pa3sHBIM CONPOTHBICHHEM, W JaMnodky. Ilo pesymbratam
MOYKHO CPaBHUTH MOJYYEHHBIC 3aBHCUMOCTH, OOCYIWTh TPAHMIBI BBHIOJHEHHUs 3akoHa Oma s
y4acTKa IIeIH, ONPEJEeIIUTh CONPOTUBIICHHUS PE3UCTOPOB.

Crnenyer OTMETUTb, YTO IPU HPOBEAECHUU (PPOHTAIBHBIX OINBITOB U JIAOOPATOPHBIX PaboOT B
OCHOBHOH IIKOJIE TpeOyeTcs 3aluch pe3yabTaToOB BCEX MPSIMBIX U3MEPEHHH ¢ yueToM aOCOIIOTHON
HOrPEHIHOCTH.  3]1eChb INPU  MCIOJIB30BAaHUM  TPAJULHOHHOIO  000pyaoBaHUS  (MEH3YpOK,
JUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIEPMETPOB U BOJIBTMETPOB aAOCOIIOTHYIO
HOTPEIIHOCTD 11€J€CO000Pa3HO CBA3BIBATh C LIEHOW JiesieHus Mpubopa, a npH nepexojie K HUPppoBbIM
UHCTpyMeHTaM (mudpoBBIe BeChl W AATYMKH) YYUTh pabOTaTh C OMHCAHUSAMHU 3THUX MPHOOPOB,
BbIJIENIAS JaHHbIE 00 aOCOJIOTHOW MOTPEeUIHOCTH, JUOO MpeajsaraTh 3HAYE€HUE MOrPEIIHOCTU B
TEKCTE 3aJaHuM.

[Ipu mpoBeneHUU WHCCIEAOBAHUS 3aBHUCUMOCTEH OJHON (U3NYECKOW BEIMYMHBI OT JIPYroi
yyaniecsi TOJKHBI OCBOUTH TOCTPOSHUE TPaPHUKOB ¢ yKa3aHHWEM aOCONIOTHBIX MOTPEIIHOCTEH, a
[IpU MPOBEACHUU PabOT Ha MPOBEPKY MPEATIOIOKEHUHN - YMETh CPABHUBATh 3HAYCHHUSI IBYX MPAMBIX
U3MEpPEHUI C y4eTOM aOCOJIOTHOW TOrpenrHOCTH (HampuMep, ITyTeM CpPaBHCHHS HHTEPBAIOB
MOJIyYEHHBIX 3HA4YeHH Ha 4yucinoBod ocH). [IpoBeneHune u3mepeHuil M HCCIeIOBaHUN B Kypce
¢umzuku 10 - 11 kiIaccoB JOMOJHSIOTCS MCIOJb30BAHUEM OTHOCHUTEIBHBIX IOTPEITHOCTEMH,
yyamuecs JAOJDKHBl HAYYUThCS PpACCUMTHIBATH OTHOCHUTENbHBIE MMOTPEHIHOCTH B MPOCTEUIINX
CITy4asix PsIMBIX U3MEPEHUM U CPAaBHUBATh TOUHOCTH PA3JIMUHBIX U3MEPEHUH.

OOpaimaeM BHMMAaHME, YTO OLIEHMBAaHUE J1TAOOPATOPHBIX pabOT MOJKHO 0a3upoBaThbcs, KaKk U B
KPUTEPHSIX OLIEHUBAHMs SKclepuMeHTanbHbIX 3aganuii KMM OI'D, He Ha mnpaBWIBHOCTH
odopmienus otdera o paboTe, a HAa MPABUIBHOCTH JIEHCTBHIA 1O COOpPY YCTAaHOBKHU, NMPOBEICHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHOOPOB.

OcHaienue Juist U3ydyeHus: OMOJIOTUN TMPEICTABICHO KOMIIEKTAMU JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparos, repdapueB W KOJUIEKLIMH MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke HU(ppoBOH
naboparopuelt A MpOBeAeHUS MpakTUUecKux padot. Kpome Toro, npu n3ydeHnn OMOJIOTHU MOXKET
UCMONb30BaTh IH(ppoBas maboparopuss MO OUONOTUM (KAaK JOMOJHUTEIbHBIA D3JIEMEHT JUIs
YTIyOJIGHHOTO M3y4YeHUs Kypca).

B yuebHOM mpouecce ydaiuecss JOJKHBI MOJTYYUTh BO3MOKHOCTh UYBCTBEHHOTO BOCHPUSATHS
U3y4aeMbIX SIBICHUN M 00beKTOB. OHAKO M3ydaeMble SIBIEHUS U OOBEKTHI HE BCErJa MOTYT OBITh
HEMOCPEJCTBEHHO BOCIPOM3BEIEHBl WIM IOKa3aHbl B y4eOHOM momelieHuu. B stom ciydae
ydeOHOe 000pyNOBaHUE JTa€T BO3MOXKHOCTh MX BOCIIPOU3BECTH ONOCPENOBAHO, Uepe3 KOJUIEKLUIO,
repOapHbIil TMCT, MUKPOIIPENapar, Moiejb, BU1€0pparMeHT U T.11.

Brnaxxnele mnpenapaTbl IMpeACTaBISIOT €000 HaTypalbHble OOBEKTHI, CMOHTHPOBAHHbIE Ha
CTEKJISTHHOW TJIACTUHKE U OIYIEHHBIE B CTEKJISIHHBIN HUWIMHIAP C KOHCEPBUPYIOIIEH KHUIKOCTHIO,
au00 TMpescTaBleHHbIE B IUIACTHKE. 3/1€Ch MpEAaraloTcsl TOTaJbHbIE MpenapaTsl, MO3BOJISIONINE
M3ydaTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero 4yactu, (Hanpumep: "Kopenb 6000BOro pacTeHus ¢
kiayoenbkamu", "l'amroka"); aHaTOMHUYECKHE TNpenapaThl, NpeAHA3HAYCHHbIE JUIS H3Y4YCHUs
BHYTPEHHETO CTPOCHHS OpraHW3Ma WJIM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHme
msrymkn”, "BHyTpeHHee cTpoeHue nTHibl'"); OHoIoruyeckie npenapaTsl, Jaroliye MpecTaBlIeHIe



0 CTaausX pa3BUTHUS opranuizMa (Hampumep: "Pa3zButue koctuctoit pwiObl", "PazButne Kypuis").
Braknble npenapaThl UCIONB3YIOTCS KaK pa3JaTOYHbII MaTepuas B Ipolecce AEMOHCTPALUU pU
W3YYEHHH HOBOIO MaTrepuaja WIM B IIPOLECCE BBIIOJHEHUS MPAKTUYECKUX 3aJaHMMH,
pa3paboTaHHbBIX Ha UX OCHOBE.

I'epOapun - coOpaHue NpPeCcCOBAHHBIX, 3aCYIIEHHBIX PACTEHUN WJIM UX YacTeH MMOMOIalT U3ydaTh
pacTeHre B KaOWHETE W y3HaBaTh €ro B MpHpoje, a repbapusaius - Hauboyee MpPOCTO crocod
COXpaHEHMsI PACTEHUH M UX YacTell B TeueHHe JJIUTEIbHOro BpeMeHH. B mepeuHe npeanaraercs
cucTeMaTHyeckuii repdapuii (Harmpumep, "OCHOBHBIE TPYIIBI pacTeHUU'") U repbapuil mo oOen
O6uosnoruu (KOTOpBIA TO3BOJIAET MPOMIUIIOCTPUPOBATH HM3MEHUMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYEeCKHe KaTerOpuy U BUI000pa30BaHKe, IUBEPTEHIIHMS U KOHBEPI€HIIUS, TOMOJIOTHYHBIE U
aHAJIOTUYHBIE OPraHbl, PyJAUMEHTApHbIE OPraHbl, apoMop(do3, uaroasanTanus GEeHOTUIl U IreHOTHII,
NOJUIUIONMSI, OTHAJICHHAs THOpUIM3alMs, B3aUMOJICHCTBUE pacTeHUH ¢ aOMOTHYECKHMU
dakTopamMu cpelibl, B3aUMOJEHCTBHE pacTeHUil ¢ Ouoruyeckum Qaxropamu cpensl). ['epbapHbIit
MaTepHall UCHOJIB3YIOT KaK pa3JaTOYHbIi MaTepuai i IEMOHCTPAIMH U3y4aeMbIX 00bEKTOB, AJIS
BBINOJIHEHUS] MPAKTUYECKUX 3aJaHUi NpU 3aKpEIUIEHUH MaTepualla MM JUArHOCTHKH y4eOHBIX
Pe3yIbTATOB.

Takxke mpeAcTaBleHbl KOJUIEKIIMM - Ha0Ophl MPEIMETOB WM BEUIECTB, MOAOOPAaHHBIX IO
omnpeneseHHbIM mnpu3HakaM. OObEKTaMH WX MOTryT OBITh pachpaBiCHHBIE U 3aCYIICHHBIC
HACEKOMbIE, PaKoOoOpa3Hble, PaKOBHHBI MOJUTIOCKOB, OT/AEIbHBIE YacCTU CKEJIETOB >KUBOTHBIX. B
KOJUICKIIUSX COYCTAIOT HATYPAIbHBIC OOBEKTHI C HX U300paKCHUEM B BUJIC PUCYHKOB WJIA MYJISDKEH
- umutauuid. [IpeanoxkeHHple B nepedyHe MOp(oJIoruueckre KOJUICKIMU JA0T MPEICTaBICHHE O
BHEIITHEM CTPOCHUH OpPraHOB WJIM WX YacTel, ITO3BOJSIOT IPOBOJUTH CpPaBHEHUS OOBEKTOB,
BBISICHATH WX OOIIME YepThl U uepThl pa3nuuus (Hampumep: "[IpencraBurenn oTpsaI0B HACEKOMBIX"
U JIp.); 00111e0MO0IOTHYECKHEe KOJUIEKITUU TTO3BOJISIOT BRISICHATH B3aUMOCBSI3H B OPTaHUYECKOM MUPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, TMPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "lIpuMepsl 3aUTHBIX TTpUCTIOCOOIeHUH Y HacekoMbIx"). Komnekmuu, kak u repoapuu,
UCTIIONB3YIOT KaK pa3aTOYHBIM MaTepuan JUis JAEMOHCTpPAllMd H3y4aeMblX OOBEKTOB, IS
BBITIOJTHCHUS MPAKTUYCCKUX 3aJaHWi TP 3aKPeIVICHUH MaTepuaja WU JUATHOCTHKH YIeOHBIX
pE3yNbTaTOB.

O3HaKOMJICHHE Y4YaIlUXCS C MHUKPOCKOIMMYECKMM CTPOCHHEM JKUBBIX OPTraHM3MOB - OJIHA U3
[JIaBHEWIIUX 337a4 HayKH, IO3BOJISIOIIMX TOJBECTH INIKOJbHUKOB K IOHMMAHHUIO €IUHCTBA
OpraHu4eckoro mupa. J{is nmpoBeeHus J1abOpaTOpHBIX paboT B LUPPOBYIO TAOOPATOPUIO BKIHOUYEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/Abl U 000pyA0BaHUs OOIIET0 Ha3HAYEHUS] UMEIOTCS HE00X0IuMOoe
OCHAIIIEHUE JUIs TPOBEACHUS JJaOOPaTOPHBIX paboT.

[Mudpposast naboparopus BKJIOYaeT HAaOOp s M3rOTOBJIEHHUS MHUKporpenapatoB. Cpexue
npenapaTsl M3rOTAaBIMBAIOT A HEMEIJIEHHOIO paccMOTpeHusa. K HUM OTHOCATCA KUAKOCTHBIE
(0OBEKTHI OOBIYHO TIOMEUIAIOTCS B BOAY, a Mpenaparbl COXPAHSIIOTCS B TEUEHUE HECKOJIbKUX THEN),
cyxue (HampuMmep, 4YacTUIy NTHYBEro IMepa, NPOCTO MOJOXKHUTh HA MPEIMETHOE CTEKJIO U
MUKpPOCKOIIUPOBATh), JKUBbIE IMpemapaThl (Ma3Ku - KaIuld >KMJIKOCTH, HampuMep KpOBU) H
BUTAJIbHBIE TIpenapaThl (KOTOpbIE MCIOJNB3YIOTCS Ui H3YYEHHUS MAaJOKJIETOYHBIX OOBEKTOB
(mpocTeHmmMx, KOJOHUM Bojopociei), [uisi HaOmoneHus ABMXKeHUA (Tydenbku, ameOsl).
[TpuroroBneHre MUKponpenapara BeIpabaThIBAeT y y4yalllerocsi HaBbIKM CaMOCTOSATEIbHOM paboThI,
AaKTUBU3UPYET UX [103HABATEIbHYIO JEATEIbHOCTh U 3HAKOMHUT C TEXHUKOW M METOAMKON HAyYHOIO
uccnenoBanus. B mudpoByto 1abopaTopuio BKIIOUEH TakKe M HAOOp MHUKpONpenapaToB, KOTOPHIHA
COJEPKUT IIOCTOSHHBIE Mpernaparbl, JO0JIroe BPeMs COXPAaHSIOIIUECS B IPUTOAHOM Ui
MUKPOCKOIIMPOBAaHMSI BUJIE.



Crnemyer OTMETHTh, YTO HapAgy C HCIOIb30BAaHMEM IIEPEUMCIIEHHOTO BBIIIE Y4eOHOTO
000py/IOBaHUSI BAXHYIO POJIb B M3YYEHHH OWOJOTMU WIPAIOT NPHPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIY4YaeB TOJBKO OHH MOTYT 00ECHEeYnTh HAMOOJIBIIYI0 KOHKPETHOCTh M TOJHOTY
3HAHW{ YdYaIIuXcs, MMOMOTaoT ()OPMUPOBAHMIO Y HUX MPABWIBHBIX Onojormdeckux 3HaHuid. K
TaKUM JKUBBIM OOBEKTaM OTHOCST PAacTEHHs, )KMBOTHBIC KUBOTO YrojiKa, aKkBapuyMma, Teppapuyma.
D¢ GEeKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPUPOAHBIMH OOBEKTaMH SBISIFOTCS JKCKYPCHH B
OMOJIOrMUYECKHE U KPaeBEJUECKHe My3eH, OOTaHMYECKUE CaJibl, 300MapKU U OKPYKAIOIIUE IIKOIY
€CTECTBEHHBIE U HCKYCCTBEHHBIE TIPUPOTHBIE COOOIIECTBA.

TpaguuonHble OHMOJOTHYECKHE MYJSHKM M MOJEIM B HACTOAIIEE BpeMsl YCIEHIHO 3aMEHSIOTCS
U(GPOBBIMU  00pa30BaTEIbHBIMU pECypcaMu: BUACOPpAarMEHTaMM, aHMMAIlUeH, BUPTYyaJbHBIMHU
naboparopusmu. L{udpossie oOpazoBaTenbHble pEeCypchl HE MOTYT CTaTh IMOJIHOICHHON 3aMEHOM
pEaIbHBIX MPUPOAHBIX OOBEKTOB, HO JAalOT BO3MOXKHOCTH ITO3HAKOMHUTHCS C 0ojiee IIMPOKUM
KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKH JUIsi MHTeHCHU(UKauu 00pa3oBaTeNbHOTO Mpoliecca U
00eCTeunBaOT  HE3aMEUIMTENbHYI0  OOpaTHYI0  CBSI3b,  KOMITBIOTEPHYIO  BU3YaJIU3AIUIO
uH(pOpMaIi1, aBTOMATU3ALIMIO YIIPABIEHUS y4eOHOMN AESITeTbHOCTBIO U KOHTPOJIb €€ Pe3yIbTaToB.

OcHamienne Uil W3YYEHUS XMMHW TPEACTABICHO B BHJE JEMOHCTPAIMOHHOTO O0OpPYIOBaHHS,
KOMIUIEKTa XMMHUYECKMX PEaKTHBOB C HEOOXOAWMBIM 00OpYyIOBaHHEM H3 OOIIEro KOMILUICKTa
nocynsl M1 000pyIOBaHUS ISl YUEHHUECKUX OIBITOB M KOMIUIEKTa Koyuieknuid. Kpome Toro, mpu
U3y4CHUU XUMHHU UCTIONI3YETCs 00IIas Ui eCTeCTBEHHO-HAYYHOTO [IUKIIA [I(poBas 1adopaTopus,
a Take IUdpoBas J1adOpaTOpUs MO XUMHUHU (KaK JOTOJIHUTEIBHBIA AJIEMEHT Ui YIIIyOJICHHOTO
U3YYCHUS XUMHUH).

JIeMOHCTpallMOHHBIN JKCIIEPUMEHT SIBJISETCS Ba)XKHON YacThbl0 OOYYEHHS] XMMHH. 3J€Ch Ba)KHO
MOMHUTB, YTO TPHU €ro MPOBEJAECHUU 0053aTE€IHHO JOHKHBI OBITH COOJOJIEHBI BCE HEOOXOIUMBIE
JTAIIbI:

IIOCTaBKa LI€JIN DKCIIEPUMEHTA,

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

IIJIAHUPOBAHUE MOPSALKA IPOBEACHUS,

OIMCaHUE UCXOIHBIX BEIIECTB,

IIPOTHO3UPOBAHUE 0’KMJIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHHUN U PE3YJIbTaTOB SKCIIEPUMEHTA,
ONHMCaHNE U3MEHEHUH, MPOU30LIEANINX C BEIIECTBAMHU,

(bopMyIHpOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3J1aHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKU U COCTABIICHUE YPABHEHUS PEAKLIUN.

B mnporecce mpoBeneHUs IEMOHCTpAIMii, ydalluecss OCBaWBAaIOT JTallbl TPOBEICHHS OIIBITA,
nodroMy Haubonee 3(PQPEKTUBHBIM SBISETCS HE TNPOCTOE OINMCAHUE ONbITa YYHUTENEM, a
WCIIOJIb30BaHUE 3BpUCTUUECKOU Oecenbl. [lpm peanmusamuu Takoro crieHapus Jaxe HE OYeHb
CJIOKHBIN OTBIT 3aHUMAaET JOBOJIBHO MHOTO BPEMEHH, HO CIIEZIOBAaHHE €My MO3BOJSET 00ECIEUUTh
MOHUMaHWe OOYYAOIIMMHUCS TIPHUEMOB HAYYHOTO TIO3HAHWS M WCIOIB30BaHHE UX YXKE B
CaMOCTOSITEJIbHON JICSITEIbHOCTA B MPOIECCe YUYCHUUYECKOTo 3KkcnepumeHTa. Ha HavanbHOM 3Tame
n3ydeHuss xumun (B 8 - 9 Kiaccax) MMEHHO TAaKOW TOJXOJ TO3BOJISIET JOCTUYh MAaKCHMaJTbHOMN
3 PEKTUBHOCTH OT MPOBEAEHUS JTaOOPAaTOPHBIX U MPAKTHUECKUX PadoT, a Takke CPOPMHUPOBATH Yy
YYaIuXxcsi OTBETCTBEHHOE OTHOIIIEHUE K SKCIIEPUMEHTY.

[Ipy OlLIEHWBAaHWM YYEHHYECKUX NPAKTHUECKUX paboT 1enecoo0pa3HO YUHMTHIBATh IOAXOJIbI,



UCIIOJIB3YIOIIME B OK3aMEHALMOHHBIX MaTepuajax. Tak, B HAcTOsIllee BpeMs Ipeiaraercs
9KCHEPUMEHTAIbHOE 3aJ[aHue, IPEAYCMATPUBAIOLLEE BBIOOP ABYX BELIECTB U3 MATH NPEAJIOKEHHBIX
U IPOBEACHUE C HHUMM PEAKIUM, OTPAXKAIIIUX XUMUYECKHE CBOMCTBA YKAa3aHHOTO B YCJIOBUU
3ajaHus BemlecTBa. OlleHMBaHME MJET HAa OCHOBAaHMM OTYETa YYEHHKAa O IPOJAEIaHHOM pabore
(YpaBHEHHs peakIfii, BBHIBOJABl O HAONIOJCHHUSX) M Ha OCHOBAaHMM MPSIMOTO HAONIONEHHS 3a
JEMCTBUSAMHU YUEHUKA IO NMPOBEJEHUIO ONBITOB. IIpy 3TOM BBIIENAIOTCS 3Tarnbl 0TOOpPa BEIIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBHH C ITYHKTAMH MHCTPYKIIMHU K padoTe.

BaxueiimM HanpaBiIeHHEM Kak JEMOHCTPAIIMOHHOTO, TaK U YYCHHMYECKOT'O SKCIEPUMEHTA JOJKHO
CTaTh HCIOJIb30BaHHE LUQPPOBOI 1a0OpaTOpHH, KOTOpPasi MO3BOJSET OPraHU30BATh XMMUYECKUH
9KCIICPUMCHT Ha IIPUHIUIINAIBHO HOBOM YPOBHC, HepeﬁTH OT KauyeCTBECHHOM OLICHKHU Ha6HIOHaCMBIX
SBJICHUI K CHCTEMHOMY aHAJIM3y KOJMYECTBEHHBIX XapakTepUCTHK. [Ipm pabore ¢ marymkamu
upoBoi J1abopaTopur 00eCTieunBaeTCs aBTOMATH3HPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
IKCIIEPUMEHTA MOXET OTOOpaXkaThCsi B BHJE Ipa)MKOB WIIM MOKa3aHUH MPHOOPOB, a PE3yJbTaThI
SKCIICPUMCHTOB MOTI'YT COXPAaHATHCA IJIIMUTCIBHOC BPEMs. Hawnb6onee AKTYAJIbHBIM [IJI1 XHWMHUH
SIBJISIETCS TIEPEX0Jl K KOJIMYECTBEHHBIM XapaKTEPUCTHUKAM, KOTOPHIA MOXXHO MPOHJUTIOCTPHPOBATH
CICNYIOIIMMH TpPUMEpPaMH: U3YYCHHE CTPOCHHUs TUIAMEHH, ompenesneHue PH B pasHbIX cpepax,
OIpeJIeTICHNEe CKOPOCTH PEaKLMU, N3yYCHUE BIHMSHUS KOHICHTPAIMA M TEMIIEPaTypbl HA CKOPOCTh
peakiu.

[{udposast nabopaTopusi MO3BOJIIET PEATM30BATh MEKIPEIMETHBIC CBSI3U C APYTMMHU MpPEAMETaMHU
€CTECTBEHHO-HAYYHOI'0 IIMKJIA, IOCKOJBKY JAa€T BO3MOXKHOCTb BBINOJHATH HHTETPUPOBAHHBIC
yueOHbIe HCCIIeIOBAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHATh U OCBaWBAaTh 3JIEMEHTHI CTATHCTUKH
1 “HOOPMAIIMOHHBIE TEXHOJIOTHH.

Ipunoowcernue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPY/IOBAHUSI,
PACXO/JHBIX MATEPHUAJIOB, CPEJCTB OBYUYEHUS U
BOCIHHUTAHUSA J1J151 CO3JAHUS U OBECIIEYEHUS
OYHKLHUOHUPOBAHUS HEHTPOB OBPA3ZOBAHMUS
ECTECTBEHHO-HAYYHOMW U TEXHOJIOT'HMYECKOM
HAIIPABJIEHHOCTEMH "TOYKA POCTA" B
OBILEOBPA3BOBATEJIbHBIX OPTAHU3ALIMSIX,
PACITIOJIOKEHHBIX B CEJIbCKOW MECTHOCTHU
MAJIBIX TOPOJIAX

Tabruya N 1

CTAHJAPTHBIA KOMILJIEKT



HaumenoBanue
00opyIoBaHUs

Kparkue npumepHbie
TEXHUUYECKHE
XapaKTEPUCTUKH

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

KoanuecTBo enunmnin
TUIs
0011e00pa30BaTEIBHBIX]
OpraHu3alni,
SIBJISTFOTIIAX CST
MaJIOKOMIUIEKTHBIMH,
ell. U3M.

ECTGCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

1. |O6mee o6opynoBanue (pusnka, XUMHUsI, OUOJIOTHS)
1.1. [Hudposas [{udpoBoii qaTunk 3 . 2 wT.
mabopaTopust PIIEKTPOITPOBOIHOCTH
ydeHHUYeCcKas [{udposoii natunk pH
(busuka, xumus,  |[ludpoBoii gaTunK
OHOJIOTHS) [TOJIOKCHHUSI
[{ndpoBoii qaTunk
TeMIepaTypbl

[{ndpoBoii qaTunk
A0COJIFOTHOIO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
TaTunK

Becsl 2eKTpOHHBIE
yaebnbie 200 r
Muxkpockor: nuppoBoi
VT ONTHUYECKHH ¢
yBenmuyeHuem ot 80 X
HaGop 17151 U3roToBICHUS
MUKpOTIpEIIapaToB
Mukpornpenapatsl
(Habop)
CoequHUTETbHBIE
[POBOJIa, TPOrPAMMHOE
oOecneucHue,
METOINICCKUE YKA3aAHHS
KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJISl OTIBITOB IO
MEXaHHUKE

KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJISl OTIBITOB IO
MOJICKYJISIpHON (hU3UKe
KOMITJICKT
COIYTCTBYIOILIUX
PIIEMEHTOB JIJISl OTIBITOB IO
PIEKTPOANHAMUKE
KOMITJICKT




COIYTCTBYIOIINX
PJIEMEHTOB JIJI ONBITOB 10
OIITHKE

1.2.

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

[IITaTHB J1ab0OpaTOPHBIN
XUMUYECKHM

Habop wamiex Ilerpu
Habop uHCTpyMEHTOB
[pemapoBaTbHBIX

Jloxka 11 COKUTaHus
BEIICCTB

Crynka dapdopoas ¢
[IECTUKOM

HaGop 6anok st
XPaHEHUS TBEP.IBIX
peakTuBoB (30 - 50 mu)
HaGop ckiistHOK
((h1aKOHOB) JJIs1 XpaHECHUS
[PAaCTBOPOB PEAKTHBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Tpubop st moTy4eHust
ra3oB

CrinproBka

['oprouee 11 CIUPTOBOK
DunpTpoBanpHas Oymara
(50 mmT.)

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

MepHbIN HWIHHAP
(TJTaCTUKOBBII)

BopoHka cTekasHHas
(Mamas)

Crakan crexasHHbIN (100
MIT)

["azooTBO/MHAs TPyOKa

bI1OJIOI' 1A

KOMIUIEKT BIIaXKHBIX
[IpenaparoB
IEMOHCTPALIMOHHBIHN

Ha3HA4YCHMUE:
NIEMOHCTPALIMOHHOE,
MaTepuail KOHTeHepa:
[JIaCTHK,

TEpMETUYHAS KPBIIIKA:

HaJTM4HE,

1 mIT.

1 mIT.




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

He meHee 10 mpemnapaTos
113 IPUBEACHHOIO HUXKE
CIIMCKA!

Briaxxusiii npenapat
"be33yOka"

BiaxHbli penapar
"T"aqroka"

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

BiaxHbli penapar
"BayTpeHHee cTpoeHue
nArymKu"

BirayxHb1 ipeniapar
"BHyTpeHHEee cTpoeHMe
ITULBL"

BirayxHb1 Ipeniapar
"BHyTpeHHEee cTpoeHMe
pHIOBI"

BiiayxHb1 Ipenapar
"Kapacp"

BiiayxHb1 Ipenapar
"Kopenb 6000Boro
pacTeHus ¢ KiyoeHbkamu"
BirayxHb11 penapar
"Kpeserka"

BirayxHb11 penapar
"Hepenna"

BirayxHb11 penapar
"Pa3BuTHe KocTHCTOM
pBHIOBI"

BitayxHbII nIpenapar
"PasButne kypuupr"
BitayxHbII nIpenapar
"Crupomenysa"
BitaykHb1I Ipenapar
"Tputon"

BitaykHbII nIpenapar
"Uepemaxa 6omoTHas"




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

2.2.

Kommexkr
repOapuen
[IEMOHCTPALIMOHHBII

Hasnauenue:
NIEeMOHCTPALlMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

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

CIIMCOK 3KCIIOHATOB:
HaJ4yue

He MeHee § repbapueB U3
[IPUBEJICHHOTO HUXKE
CIIHCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuii

" [lukopacTyiue
pacTeHus”

["epbapuii "KopmoBsie
pacTeHus”

["epbapuii "KynbTypHble
pacTeHus”

["epOapuii
"JlexapcTBEHHBIE
pactenus"

["epOapuii "MenoHOCHBIE
pacteHus"

["epOapuii "Mopdonorus
pacTeHni"

["epOapuii "OcHOBHBIE
CPYIIIBI PACTEHHUI"
["epOapuii "PactutenbHble
coooO1ecTsa"

["epOapuii
"CesbCKOX0351ICTBEHHBIE
pacTeHus"

['epOapuii "SAnoButhie
pacTeHus”

["epOapwuii kK Kypcy OCHOB
o oOuiei 6uonoruu

1 mrT.

1 mrT.

2.3.

KoMIuiekT

Ha3nauenue:

1 mT.

1 mT.




KOJUIEKIIUH
IEMOHCTPALIMOHHBII
(110 pa3HBIM TeMaM
Kypca Ouojorun)

TEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETLJICHUS:
HaJIu4ue,

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

Kommmekus
"["010CEeMCHHBIC
pacteHus"

Kosmnekmus "Oourarenn
MOpCKOro jaHa'"
Konnexmus
"[TaeonTonornyeckas"
Konnexmus
"[IpencraBurenu OTpsI0B
HACEKOMBIX'" KOJIUYECTBO
HACEKOMBIX: He MeHee 4
Komnekuust "Ipumepst
BaIIUTHBIX
[PHUCIIOCOOTICHHIN Y
HACEKOMBIX"

Konnexmus
"[IpucniocoburtenbHbIC
M3MEHEHHS B
KOHEYHOCTSAX HACEKOMBIX"
Kommexmus "Pa3sutue
HACEKOMBIX C HETIOJIHBIM
[IpeBpaLEHUEM "
Komnekius "Pa3surie
HACEKOMBIX C IOJHBIM
MpeBpaleHuem"
Komnekmus "Pa3surue
MITEHHUIB"

Komnekmus "Pa3surue
0abouku"

Komnekius "PakoBHHEI
MOJIITIOCKOB"

Komnekmus "CemelicTBa
0abouek"

Komnekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
0 g6I"

Komiekuus "®opma
COXPaHHOCTH
MICKOIIAEMBIX PACTCHUN U
PKUBOTHBIX"




Ha6op
[TAJICOHTOIOTMUCCKUX
HaXOI0K
"[IpoucxoxaeHue
ueoBeka"

KOJIMYCCTBO MOJICIICH: HE
MeHee 14

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

Haznauenue: coopka
y4e€OHBIX YCTaHOBOK,
[pa3Mep CTOJICHTHUIIBI: HE
Meree 200 * 200 MM,
[JIABHBII ITOABEM C
[TOMOIIbIO BUHTA!
HAJIM4YHe

[[ITaTuB
TEMOHCTPAIIMOHHBIN

X IMHYICCKHIA:
HazHaueHue:
IEeMOHCTpaLus IpuoOpoB
1 YCTaHOBOK,

oTI0pa, CTeP>KHU, JaKH,
My(TBI, KOJIblIa: HATHYKE,
BO3MOKHOCTD
BaKperIeHUs JJIEMEHTOB
Ha pa3JIu4YHON BBICOTE:
HaIu4ue

Anmnapat AJisl IpOBEACHUS
XUMUYECKUX PEaKIIUM:
Haznauenwue:
IEMOHCTPALIMS
XUMHYECKUX PEaKIUH,
[IOTJIOTUTENb MapOB U
ra3o0B: HAJTUYHWE,
MaTepuai KOJIObI: CTEKIIO
HaGop nms snexkTponuza
TEMOHCTPALIMOHHBIH:
Hasnauenue: nzydenue
3aKOHOB JJIEKTPOJIN3A,
cOOpKa MOJIENH
AKKyMYJISITOpA,

E€MKOCTh: HAJIMYHE,
PIEKTPO/IbI: HATHUYKE
KoMriekT MepHBIX KOJIO
Majioro oobema:
Haznauenwue:




NIEeMOHCTpPALlMOHHBIE
OTIBITHI,

00BeM k0110: oT 100 Mut 10
2000 m,

KOJIMYECTBO KOJIO: HE
menee 10 .,

MaTepuai KoJIO: CTeKIIO
Habop ¢nakonos (250 -
300 MJ1 151 XpaHEHUs
[pPaCTBOpPOB PEAKTHBOB).
Haznauenue: xpaHnenue
[PAaCTBOPOB PEAKTHBOB,
KOJIMYeCTBO (PIIAKOHOB: HE
menee 10 .,

MaTepuan GIaKoHOB:
CTEKJIO

poOKa: HaTM4He
[TpuGop It OTIBITOB TIO
XUMHH C JJIEKTPUIECKIM
TOKOM (J1aOOpaTOPHBIN)
[TpuGop s
MJLTIOCTPAIH 3aKOHA
COXPAHEHUS MaCCHI
BELIECTB: COCY/L
UlannonbTa: HamMuue,
poOKa: HaJIuuue,

Tum npudopa:
[IEMOHCTPALIMOHHBII
/lenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
NIBYX KUIKOCTEH 10
[JIOTHOCTH,

MaTepHuaa BOPOHKH:
CTEKJIO

'YcTaHoBKa 1T
[EPETOHKHU BEIIECTB:
Hasnauenue:
IEMOHCTpAIIHS OUUCTKH
BEIECTBA, TEPETOHKA,
KOJIOBI, XOMOAUIBHUK IS
OXJTKICHUS, AJUTOHK,
poOKka: Halu4Ke,

TUTHHA YCTAaHOBKHU: HE
MeHee 550 MM

[TpuGop 11st mMoTydeHus
ra30B: HA3HAYCHUE:
[OJIy4E€HHUE Ta30B B MaJIbIX
KOJTMYECTBaX,

COCTaB KOMIUIEKTA: HE




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

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

(0 - 100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMHUYECKUX
[PEAaKTHBOB

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

cosstHasz, opTodochopHas)

Ha6op "I'unpoxcuasr"
(ruapokcup Oapus,
CUAPOKCHUI Kalus,
THIPOKCHT KAJTBITHS,
TUIPOKCHUI HATPHUS)
Ha6op "Oxcuabl
MeTaoB" (ATFOMUHUS
OKCH]I, Oapus OKCH]I,
pkenesa (1) okenn,
KaJIBITHST OKCHJT, MATHHS
oxcua, meau (1) oxcun,
[IMHKA OKCH]T)

Ha6op "Lllenounsie u
[11eJI0YHO3EMENbHbIE
MeTauibl" (JIMTUH,
HaTpUH, KaJbIU)
Ha6op "Metansr"
(UTFOMUHUH, KENe30,
MarHuii, Mefib, IUHK,
0JIOBO)

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

BemecTBa" (cepa, hochop

(KpacHbIil), OKCUJT

1 mT.

1 mT.




thocpopa (V)

Ha6op "T"amorenst" (o,
Opom)

Hat6op "T"amorenunr"
(aIFOMUHMSL XJIOpUJI,
AMMOHMUSI XJIOpUJI, Oapust
xopu, sxesesa (111)
XJIOpUI, KUl HOAuL,
KaJIHsl XJIOpUA, KalnbLus
XJIOPUJIL, JINTHS XJIOPUJI,
Maruus xaopu, meau (11)
XJIOpU/I, HATPHSI OPOMHI,
HaTpus PTOPUI, HATPUS
XJIOPU, IIMHKA XJIOPH]T)
Ha6op "Cynbdatsl,
cynb(ubl, CynbpuThH"
(amoMuHUA cynb(ar,
AMMOHWUS CyIb(arT,
pxenesa (1) cynsdun,
kenesa (1) cynsdar, 7-mu
BO/IHBIN, Kanus cyiabdar,
KkoOanbTa (I) cynmbdar,
MarHus cynbdar, Meau
(1) cynbdat Ge3BOHBIH,
menu (1) cynbdat 5-tn
BOJIHBINA, HATPHS CYIbOUI,
HATpUs CyIb(UT, HATPUS
cynbdar, HaTpUs
ruapocysibdar, HUKEs
cynbdar

Ha6op "Kap6onatsr"
(aMMOHHUA KapOOHar,
Kanus kapooHar, meau (11)
KapOOHAT OCHOBHOM,
HaTpus KapOOHAT, HATPUS
rUIpOKapOOHaT)

Hab6op "®ocdars!.
Cunukatsl" (Kanus
MoHOTHIpoOpTOdOCcharT,
HATpUS CUJIMKAT 9-TH
BOJIHBII, HATPUS
opTodocdar
TpeX3aMeIlEeHHbIN, HATPUS
muruapodocdar)

HaGop "AneraTsl.
Ponanunel. CoequHeHNs
prene3a’ (Kaus areTar,
kanust peppo (1)
reKcallMaHu, Kajius




beppo (1) rexcarmonu,
KaJusl POJaHUI, HATPHs
alieTar, CBUHIIA alleTar)
Hat6op "Coennnenus
Mapranima" (Kaaus
[epMaHTaHaT, MapraHua
(1V) okcunu, maprania (I1)
cynbdar, Mapranna
XJIOPHU)

Hat6op "CoennneHus
xpoma" (aMMOHHS
TUXpomar, Kaaus
TUXpomar, Kajaus XpoMmar,
xpoma (1) xmopuz 6-tu
BOJTHBIH )

Ha6op "Hutpatsr"
(aIFOMUHUS HUTPAT,
AMMOHHUS HUTPAT, KaJIus
HUTpAT, KaJbIKs HUTPAT,
menu (1) autpar, HaTpus
HUTpaT, cepedpa HUTPAT)
Ha6op "Wnaukatopsr”
(JTakMOU I, METUIIOBBII
OpAaH>KEBBIH,
(beHondranenn)

HaGop
"Kucnopoaconepxkarue
OpraHuYecKue BelecTna"
(arieToH, TIIMIICPUH,

U TUIIOBBIN APUP, CIUPT
H-OYyTHIJIOBBIH, CIUPT
M30aMUJIOBBIH, CIIUPT
1300yTUIIOBBIH, CIIUPT
PTUIIOBBIH, (heHOo,
(dbopmaiuH,
PTUJICHTJIUKOIIb,
[YKCYCHO-3THJIOBBIN 2(up)
Ha6op "YrneBogopoasr”
(6en3uH, TekcaH, HeQTh,
TOJIYOJI, IIMKJIOT€CKaH )
Ha6op "Kucnotst
oprannueckue” (KHcIoTa
AMHHOYKCYCHasI, KHCIIOTa
OCH30MHAas, KUCI0Ta
MacIsiHasl, KUCIIO0Ta
MypaBbHHAS, KHCIIOTA
0JIEMHOBAsI, KHCIIOTa
MaTbMUTHHOBAsS, KUCIIOTA
CTeapuHOBasi, KUCIIOTa




[YKCyCHasl, KUCIIOTa
[1aBeJIeBast)

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

3.3.

KoMmmiekt
KOJUIEKIIUU U3
CITICKA

HazHnaueHue:
TEMOHCTPAIIMOHHOE,
BUJ] YITAKOBKH: KOPOOKa,
OITMCAHKE: HATMYHE
CocTaB KOMILICKTA:
Komekmnus "Bomgokua"
Komnekius "KameHHbIiH
YTOJIb U IPOAYKTHI €T0
repepaboTku"
Komekuus "MeTtamisl 1
cruiaBbl”

Kosneknus "Munepaiibl 1
ropHbie opoabl” (49
BHJIOB)

Kommexmus
"MuHepanbpHble
ynoOpenus"

Komnekuus "Hedts u
[IPOIYKTHI €€
nepepaboTku”
Kommexmust
"IImacTmaccher"
Komutexmus "Tommmso"
Komtekuus "YyryH n
cTaJb"

Komrekuus "Kayuayx"
Komrexmus "llIkamna
TBEpIOCTH"

HaGops! s
MOJEIIUPOBAHUS CTPOCHUS
OpTraHUYECKUX BEIIECTB
(yueHuueckue) He MeHee 4
IIIT.

1 mrT.

1 mrT.

DOU3NKA

CocTaB KOMILJIEKTA:
[lITaTuB
ITEMOHCTPAIIMOHHBII:
Ha3nauenue: nmposeneHue
ITIEMOHCTPAIIMOHHBIX
OIIBITOB, OCHOBaHMUE,

CTEP>KEHb, JIAMTKH, KOJIbIIA,

1 mrr.

1 mrr.




My ThI: HATHYWE

CTOJMK MOAbEMHBIN:
Tumn cronuka:
yaeOHBII1/1ab0paTOpHBIH,
0110pa, CTEPKEHb
BHHTOBOI, BUHT
[PETYJIMPOBOYHBINA:
Hau4ue,

(yHKIUS ToabEMa U
OMYyCKaHUs CTOJIUKA!
Ha4ne

MICTOYHHK MTOCTOSSHHOTO U
[IepeMEHHOTO
HaIPSHKEHUS
Haznauenwue: 151 nutTanus
[PEryJIupyeMbIM
[ePEeMEHHBIM U
[MOCTOSTHHBIM TOKOM
PIEKTPUUYECKUX CXEM,
uacrtota, I'11: 50,
moTpebiisieMas MOIHOCTb,
BA: 10

MaHOMeTp JKHIKOCTHOU
TEMOHCTPALIMOHHBII:
Hasnauenwue: s
M3MEpEeHUS JaBICHUS 10
300 MM BOASTHOTO CTOJI0A
BBIIIE U HIKE
ATMOC(EPHOTO J1aBJICHUS,
crexsisiHHas U-o0pa3Has
TpyOKa Ha MOJICTaBKe:
HaTu4yne

KamepToH Ha
[PE30HAHCHOM SIIIUKE:
Haznauenue: mia
IEMOHCTPALIMH 3BYKOBBIX
KOJIeOaHMI 1 BOJIH,

IBa KAMEpTOHA Ha
[PE3OHUPYIOIINX SMIAKAX:
Hamuyue,

[PE3UHOBBI MOJIOTOYEK:
HaTu4yne

Hacoc BakyyMHBII €
PIEKTPONPUBOJIOM:
Hasznauenue: co3manue
Pa3psOKEHUS UK
30BITOYHOTO JJABJICHUS B
3aMKHYTBIX 00BbEeMax,
OTIBITHI: KUIIEHHE




PKUJKOCTH TIPH
[MOHM>KEHHOM JaBJICHHH,
BHEILIHEE U BHYTPEHHEE
ITaBJICHUE U JP.

Tapenka BakyymHasi:
Hazunauenue:
IEMOHCTPALIMS OIIBITOB B
3AMKHYTOM 00BbeMe ¢
[pa3pEKEHHBIM BO3yXOM,
OCHOBAHHE C KPAHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pE3UHOBAS
[IPOKJIAAKA,
PIEKTPUYECKUI 3BOHOK:
HaTu4yne

Benepko Apxumena:
HaznaueHnwe:
IIEMOHCTpALIMS JEHCTBUS
PKUJKOCTH Ha
[MOrPY>KEHHOE B HEE TEIIO
1 N3MEPEHUE BEIMYHUHbI
BEITATKABAIOIICH CUJIIBI,
BEIEPKO, TEIIO
LIMIMHIPUYECKON (HOPMBI,
[pY>KUHHBIA TUHAMOMETD:
HaTu4Ine

OrHUBO BO3/YIIIHOE:
Ha3unauenue:
IEMOHCTpALIMS
BOCIUIAMEHEHHUS TOPIOYE
CMECH TIpU €€ ObICTPOM
CKaTHH,

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

4.1.

OO6opynoBaHue st
IEMOHCTPAIIMOHHBIX
OITBITOB

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

TaTYMK TaBJICHUA,
KPOHILTENH 111
KpETUIeHUS Ha CTECHKE
coCyJa: HaTM4ue

[TpuGop st
TEMOHCTpPALIHI




aTMOC(EPHOTO TaBJICHHS
(MarneOyprckue
[TOTYIIapHs ):
Hazunauenue:
[IEMOHCTpPALIUS CUJIBI
aTMOC(EepHOTO TaBICHMSI,
1TBa pa3beMHBIX
METALTUIECKIX
[OJTyIIapysi C MPOYHBIMU
PyYKaMH U XOPOIIIO
PUILTH(OBAHHBIMU
KpasMuy, HUIIIETb C
KpaHOM: HaJTU4He,
CO3/1aBaeMO€ BHYTPHU
[1apoB
BaKyyMMETPHUICCKOE
masienue: He MmeHee 0,05
MIIa,

MaKkcUMaJIbHOE
[pa3phIBAIOIIEE YCUIIHE: HE
menee 90 H

HaGop Ten paBHOTO
o0bema: Hasnauenue: ans
oTpeieTICHUs U
CpaBHEHHUS TEIIOEMKOCTH
M TUTOTHOCTHU PA3JIMYHBIX
TBEPABIX MAaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMUHBIX
MaTepuasoB: HE MeHee 3
[1T.,

KPIOUKH TSI
[O/IBEIINBAHUS
[MJTAHIPOB: HAJTMYHC
HaGop Ten paBHOI Macchl:
Haznauenue: mia
oTpeeNieHus: 1
CPaBHECHHIO TNTIOTHOCTH
[PA3TUYHBIX MaTEPUAJIOB,
IATAHIPBI U3 PA3THIHBIX
MaTepuasoB: HE MeHee 3
[T,

KPIOUKH IS

1O/ IBEIITUBAHUS
[MJIMHIPOB: HAJTMYKE
Cocypl COOOIIAIONTHECS
Haznauenue:
NIEMOHCTpALIUS
0JIMHAKOBOTO YPOBHS
OJTHOPOJIHOM KUJIKOCTH B




COOOIIAONITUXCS MEXKTY
co0ol cocynax pa3HOi
(hopMmBI,

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

[10JICTaBKa: HATMYHE
TpyOka HproTona:
HaznaueHue:
IEMOHCTpALIHS
0JIHOBPEMEHHOCTHU
[aieHus Pa3IunIHbIX TEII B
[pa3peKEHHOM BO3IyXeE,

(b yHKIUS TTOJKITIOYSHHST K
BaKyYMHOMY Hacocy:
HaJIM4HeE,

UTMHA TPYOKH: HE MEHEe
80 cM.,

[PE€3MHOBBIE TPOOKH,
HHIIIC/Ib. HAJIM4Ine,
KOJIMYECTBO TEJl B TPyOKe:
He MeHee 3 IIT.

[[Tap ITackass:
HazHnaueHue:
IEMOHCTpALIMS TIepeIadn
[IPOU3BOIUMOTO Ha
PKUIKOCTD JIaBJICHUS B
3aMKHYTOM COCY/IE,
IEeMOHCTpAaIIUS MOAbeMa
PKUJIKOCTH TI0]T JICHCTBHEM
aTMOC(hepHOTO TaBICHHUS,
METAUTAYECKUN IHJIHHAP
C oIlpaBamH, MOPIIEHb CO
IITOKOM, ITOJIBII
MEeTaTUYEeCKHi map ¢
OTBEPCTUSMU: HATUYHE,
JUTHHA [WIHHIPA: HEe
MeHee 22 cM,

TuaMeTp Iapa: He MeHee
8 cM

[[Tap ¢ KonBbIOM:
Haznauenwue:
IEMOHCTpALIUS
[paCITUPEHUS TBEPAOTO
TeJa Mpu HarpeBaHUH,
[ITaTHB, METAJTNICCKOE
KOJIBLIO ¢ MY(TOH, mmIap ¢
IICIIOYKOM: HATHYHE,




JUTMHA [IETIOYKH: HE MEHEe
80 MM,

uaMeTp 1apa: He MeHee
25 Mmm

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

MaTepual LWIWHIPOB:
CTaJIb U CBUHEII,

KPIOUKH 115
[MOBEITMBAHUS: HAIUYHE,
CTPYT, HallpaBJIArOIIas
TpyOKa: Hanuuue
[TpuGop Jlenna:
Hasznauenue: niist
rcciea0BaHus
3aBUCHMOCTH
HaIrpaBJICHUs
MHTYKIIHOHHOTO TOKa OT
XxapakTepa U3MEHEHUS
MarHUTHOTO MTOTOKa,
CTOMKa C KOPOMBICIIOM:
Hamu4ue,

KOJTMYECTBO
QITFOMUHHEBBIX KOJIEIl: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJISI[: HaJTU4He

MarHuT 1yrooOpa3HbIit
TEMOHCTPAIIMOHHBII:
Haznauenue:
ITIEMOHCTpAIINS CBOMCTB
[MOCTOSIHHBIX MarHUTOB,
TUIT MAarHUTA:
HaMarHMYEHHBIH OPYCOK,
KOJTMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE TTOTIOCOB
MarHuTa: HaJau4ue
MarsHuT 1oJIocoBOM
IEMOHCTPALIMOHHBIN
(mapa): Haznauenwue:
[IEMOHCTPALIUS CBOWCTB
[TOCTOSIHHBIX MarHUTOB,




TUTI MarHUTA!
HaMarHUYEHHBIA OpYCOK
[PSIMOJIMHEIHON (POPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE TTOJIFOCOB
MarHuTa: HaJudue
CTpesiki MarHUTHbBIE Ha
mratuBax: HazHauenue:
NIEMOHCTpALIUS
B3aMMOJICHICTBHS TIOJIFOCOB
MarHuTOB, OPUEHTALIUU
MarHuTa B MAarHUTHOM
roue,

HaMarHW4YeHHas CTPEJIKa:
Hannuue,

KOJIMYECTBO IIBETOB
MarHurTa: He MeHee 2,
[OCTaBKa: HAIMYNE
Ha6op
TIEMOHCTPALIMOHHBII
"JnekTpocraTuka"
(371eKTpOCKOIBI (2 WT.),
cynTaH (2 mT.), masoyka
CTEKJISTHHASI, ITaJl0uKa
POOHUTOBAS, ITATUBBI
3onupyromue (2 1miT.)
MarmHa snekTpodopHas
VM BBICOKOBOJIBTHBIN
cTouHuk: Haznauenue:
TS TIONTYYeHUS
PIEKTPUYECKOTO 3apsaa
BBHICOKOTO TTOTEHIMAA 1
[OJTy4eHUsI UCKPOBOTO
paspsna,

ITICKY Ha CTOMKaX:
HaTH4ne,

KOJTMYECTBO JIEHIEHCKIX
0aHOK: HE MeHee 2,
[O/ICTaBKa: HATNYHE
KomIekT mpoBo10OB:
J[muna: He menee 500 Mmm
- 4 mT., 250 MM - 4 T,
100 MM - 8 mir.,
Ha3HAYCHHE: TS
[TOIKJTFOUCHUS
IEMOHCTPALIMOHHBIX
puOOPOB U
000pyI0BaHUS K




MICTOYHUKY TOKa, JIJIs
COOPKU 3JIEKTPHUUECKUX
[erneu, BKiIrovas
PIIEMEHTHI U3 paObOTHI
"[locTostHHBII
PIEKTPUYECKUM TOK"

4.2.

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

ord)

[[ITaTuB J1aOOPaTOPHBIIA C
epiKaTensIMu

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

AJTUHIP aTFOMUHUEBBIN
25 cm3

IAJTUHIP aTFOMUHUEBBIN
34 cm3

LIUITUHIP TIACTUKOBBINA 56
cM3 (A1 U3MEPEHUS CUITBI
Apxumena)

npyxuHa 40 H/m
npyxuHa 10 H/m

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

MEpHasi JICHTA, JIMHEHKa,
TPAHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaIpaBJISIOIAsl ITIMHON
He meHee 500 M.
J{0KHBI OBITH
oOecreyeHbl pa3Hble

KO3 HULIMEHTHI TPEHUS
Opycka 1o
HaMPaBJISIOIICH
CEKYHJOMEpP
PIEKTPOHHBINA C TATYUKOM
HaIpaBJIsOIIAst CO
KON

OpYCOK JIepPEBSHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHON MasTHUK C
PY30M C ITYCKOBBIM
MarHuTOM U C
BO3MOKHOCTBIO

8 mIT.

4 11T,




M3MEHEHHUS JUIMHBI HUTU
[peryar

0JIOK ITOIBUKHBIA

0JIOK HEITOIBUKHBIA
KaJTIOpUMETp

TepMOMETP

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

BOJIBTMET
nByxmpenenbHbii (3 B, 6
B)

aMIIEpMETP
nByxmpenenbHeiii (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
COCTUHUTEITEHEIC
rposoaa, 20 mr.

KITFOY

HAaO0Op MPOBOJIOYHBIX
pesuctopos plIS
coOuparoIas J1H3a,
(hoKyCcHOE paccTosiHue
100 Mmm

coOuparoias JTuH3a,
(hoxycHoe paccrosiare 50
MM

[paccenBaroIIas TMH3a,
(hoKyCHOE pacCTOsTHUE -
75 MM

bKpaH

OTITUYECKAsI CKaMbS
cinanx "Moaenb
npeamera"

OCBETUTEIH
[OJTYLIFTAHAP C
[JIaHILIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop 11t U3yueHus




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

JlazepHas ykaska
[lonspoun B pamke

[Lleau FOura

KaTyiika MOTOK

b0k 11og0B

biiok KOHAEHCAaTOPOB
Kommnac

Maraut

DIIEKTPOMAarHuT

ONUIKH KEJIE3HbIE B
OaHke

TexHomorudyeckas HaIIpaBJICHHOCTb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP AJIst
[IPaKTUKU OJIOYHOTO
[IporpaMMUpPOBaHUS
C KOMILJIEKTOM
TaTYNKOB

PoGoTtoTexHn4ecKkuit
HaOOp NpeHa3HAYCH IS
M3ydeHHUS] OCHOB
[POOOTOTEXHHKH, JIETaNICH,
Y3JI0B M MEXaHHU3MOB,
HEOOXOIUMBIX JUISI
CO3TaHMSI
[POOOTOTEXHUUECKUX
[YCTPOWCTB.

Habop npezncrasisier
co00M KOMILJIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COCTMHUTEITbHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUYIECKUX
KOMIIOHEHTOB.

HaGop mo3Bosser
cobupath (1
[IPOrpaMMHPOBATH
coOMpaeMble MOJIENN), U3
HIIEMEHTOB, BXO/ISIINX B
€ro cocTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKUX
[YCTPOWCTB C
ABTOMATH3HUPOBAHHBIM
YIIpaBJICHUEM, B TOM
YKCIIC HA KOJIECHOM X0y,

A TAK)KE KOHCTPYKIIUH,

1 mrr.

1 mrr.




OCHOBAHHBIX Ha
MCTIOJIB30BAHUY TIepeaay
(B TOM 4HCIIe YEPBAYHBIX
1 3yOuaThIX), a TAKXKE
[pBIYAroB.

CBETOAMOIHBIN
MATPUYHBIA TUCIUICH C
0eJoi MOJCBETKOM Ha
KOHTpOJLIEpe
KosmyecTBo nopTos
BBO/1a/BbIBOJIA HA
KOHTpOJIEpE HE MEHEE 6
KosnyecTBO KHOIIOK He
MeHee 4

OO0111e€ KOJINYECTBO
HIIeMEHTOB: HE MeHee 520
[T, B TOM YHUCIIE!

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

2) CepBOMOTOPBI

3) TaTYUK CHUITBI

4) naT4uK paccTOSIHUS

S) naT4uK 1BEeTa

6) aKKyMYJIATOpHas
Oatapes

7) [InacTukoBbIe
CTPYKTYpPHBIE 2JIEMEHTHI,
BKITIOYAsT
nepdoprpoBaHHbIE
DJIEMEHTBI: OaJIKH,
KyOUKH, OCH M BaJIbl,
COCMHUTEIbHBIC
HIIEMEHTBHI K OCSIM,
[IeCTEPHH,
[peHa3HAuYCHHBIE JIs
CO3JIaHMSI YSPBIYHBIX U
3yOuaThIX nepeaad,
COCMHUTEIbHBIC U
KpETEeKHbIE 3JIEMEHTHI;
7) IIporpammHoe
oOecrneucHue,
MCIIOIb3yeMOe IS
[IpOrpaMMUPOBAHUS
coOnpaeMbIxX
[POOOTOTEXHUUECKUX
MOJIETIEN U YCTPOMCTB,




NTOCTYIHO JJIS1 CKaYMBaHUS
3 cetu MHTEepHET

O06pa3oBaTENbHBIN
HAOOp M0 MEXaHUKeE,
MeXaTpOHUKE U
[POOOTOTEXHUKE

KoMIuiekT amst u3yueHust
OCHOB 3JICKTPOHUKHU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
[peHa3HayYeH [
[IpOBEICHUS YIEOHBIX
BaHSATHUI MO JIEKTPOHUKE
1 CXEMOTEXHUKE C LIENbIO
M3y4deHus Haubosee
[pacIpoCTpaHEHHOMN
PIIEMEHTHOM 0a3bl,
[IPUMEHAEMON [T
MHXEHEPHO-TEXHUUECKOTO|
TBOpYECTBA yUAIUXCS U
pa3paboTKu y4eOHbIX
Mozpeneir podoTos. Habop
TOJKEeH MTO3BOJISITh
YJaIIuMCsl Ha IPAKTHUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUU
[POEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMILIEKCOB Ha IpuMepe
YIeOHBIX MOIeTIeH
[pOOOTOB, a TAKXKE U3YUHUTh
OCHOBHBIE TEXHUYECKHE
pereHust B 001acTu
KHOCPHETUYECKHUX U
BCTPANBAEMbBIX CHCTEM.

B cocTaB KOMIIIIEKTa
TOJKeH BXOAUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB /17151 COOPKU
MaKeTa
MaHHITYJISIIIHOHHOTO
[po60Ta, KOMITJIEKT
METaUTHYECKHX
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIs1 COOPKH
MaKeTa MOOMJILHOTO
poboTa u T.M.

B cocTaB KOMIIIIEKTa
BXOJIUT HAOOP
PIICKTPOHHBIX
KOMITOHCHTOB JIJISI

M3Yy4YCHUS OCHOB

1 mT.

1 mT.




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

B cocraB koMILIeKTa
ITOJDKHO BXOJIUTH: MOTOPBI
C PHKOJEPOM - HE MeHee 2
[T, CEPBOITPUBO/T
0OJIBIIION - HE MEeHee 4 1T,
CEPBOMPUBO]T MaJIbIH - HE
McHee 2 IIT,
MH(ppaKpacHBIN JaTYHK -
HE MCHEe 3 1T,
yJIIbTPa3BYKOBOM TaTUHK -
He MeHee 3 1T, TaTYUK
TeMIIEpaTyphl - HE MEHEE
1 1T, JaTYnuK
OCBCILICHHOCTH - HEC MCHEE
1 mt, Habop PIEKTPOHHBIX
KOMITOHCHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOJIUOJIBI PA3TTUIHOTO
HOMHWHAJA), KOMIUIEKT
[TPOBOIOB TSI
OecIracyHoro
[IPOTOTUITUPOBAHUS,
riaTta 0ecIracaHoro
[IPOTOTUITHUPOBAHHS,
AKKYMYJITOP U 3apsTHOE
YCTPOMCTBO.

B coctaB koMILIeKTa
TOJKCH BXOJIUTH
[POrpPaMMHUPYEMBIi
KOHTpOJLIED,
[IPOrpaMMHUPYEMBI B
cpene Arduino IDE wim
AHAJIOTUYHBIX CBOOOTHO
PacTIpOCTpaHsIEMbIX
cpenax pa3paboTKHu.
[IporpamMmmupyemslii
KOHTPOJLIEP TOJKEH
00Ja1aTh IOPTAMU TSI
[OIKITFOUEHUS ITU(PPOBBIX
1 AaHAJIOTOBBIX YCTPOMCTB,
mHTepdeiicamu TTL,




USART, 12C, SPI,
Ethernet, Bluetooth nin
\WiFi.

B cocraB komIiekTa
TOJKEH BXOJUTh MOJYJIb
TE€XHUYECKOT'O 3pEHUS,
MpEeACTABISAIONNNA COO0H
BHIYMCIIUTEIILHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIPOIIECCOPOM
(x0J1-BO s1iep - HE MeHee 4
[T, YacTOTA siipa He
Mmenee 1.2 I'T'1, o0beM
O3V - ve menee 512 Mo,
00BEM BCTPOEHHOM
rmamsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoil (MakcuMaiabHOe
[pasperieHue
BU/ICOTIOTOKA,
repeaaBaeMoro Imo
uHTepdeiicy USB - ne
MeHee 2592 X 1944 en.) n
ONTUYECKON CUCTEMOU.
Monayiap TEXHUYECKOTO
BpeHUsI TOJKEH 00J1a/1aTh
COBMECTUMOCTBIO C
[Pa3TUYHBIMHU
[IpOrpaMMHUpPyEMBIMU
KOHTpOJIEpaMU C
[MOMOIIBI0 HHTEP(]EcoB -
TTL, UART, I2C, SPI,
Ethernet. Moxyib
TEXHUYECKOTO 3PECHHS
TOJI’KEH UMETh
BCTPOEHHOE IMPOTPAMMHOE
o0OecrevyeHrne Ha OCHOBE
OTNIEPAllMOHHON CHCTEMBI
Linux, mo3Bossomiee
OCYIIECTBIIATh HACTPOUKY
CHUCTEMbI MAIlIMHHOTO
00yueHus: mapaMeTpoB
HEMPOHHBIX CETEU IS
0OHapyXeHHS O0BEKTOB,
OnpeIeTICHUS UX
[apamMeTpoB U
TanpHeHImen
MIeHTH(DUKAITNH.




KOMIIUIEKT JOJIKEH
oOecreunBaTh
BO3MOYXHOCTh U3yUEHUS
OCHOB pa3padOTKu
[IPOrpaMMHBIX U
ATapaTHBIX KOMIUIEKCOB
MHXEHEPHBIX CUCTEM,
pereHwuii B cepe
"NnaTepHer Bemeit", a
TAK)KE PELICHUI B
00J1aCTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJJIEKTa U MAIlIMHHOTO
00y4eHMUSI.

KommbrotepHoe 00opyioBaHue

1

HoyTOyk

Dopm-pakTop: HOYTOYK;
DKecTkast, HeoTKIIIouaemast
KJIaBUATypa: HAINYUE;
Pycckas packiaaka
KJIABUATYPBI: HAJTHYNC;
JlnaroHaib PKpaHa: He
MeHee 15,6 1IOMMOB;
Pasperienrie skpaHa: He
mernee 1920 x 1080
MUKCEIICH;

KosmuectBo saep
Mpolieccopa: He MeHee 4;
KommaecTBO MOTOKOB: HE
McHee &;

ba3oBas TakTOBas 4acToTa
Mpolieccopa: He MeHee |
[T

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

O0BeM noaaepKUBAEMO
OTIepaTUBHOM MaMATH (JUIs]
BO3MOXKHOCTHU
[pacIIpeHHsi): He MeHee
24 I'GaiiT;

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

Bpemst aBTOHOMHO#




paboTHI OT OaTapeu: He
McHee 6 4acoB;

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

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

Buemanii naTepdeiic
LAN (ucrnonb3oBanue
[epEeXOHUKOB HE
[PEAyCMOTPEHO):
HaTH4ue;

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

becnipoBoHas CBA3b
\Wi-Fi: Hanmnune ¢
[MOEPKKON CTaHAapTa
IEEE 802.11n wnun
COBpEMEHHEE;
\Web-kamepa: Hanuuue,
ManunynsaTop "MpIb":
HAINIHE;
[IpenycTaHoBieHHas
OTIepallMOHHAS CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
mHTEepdEeiicom,
oOecnieunBaroias padboTy
[pacTipoCTpaHeHHbBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[IPUIIOKEHNI: HAJTMYHE.

MOV (mipunTep,
CKaHep, KOIHUp)

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

@dopmat Oymaru: He
MeHee A4,

[[BeTHOCTB: YepHO-0OEIIBIIA;
TexHonorus nevyaru:
mazepHas

MakcuManbHOE

1 mrr.

1 mrr.




[pa3pelieHre neyaTu: He
meree 1200 X 1200 touek;
MuTepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MPO®UIbHBIN KOMILJIEKT OBOPYJOBAHUS

HanmenoBanue
obopymoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapPaKTEPUCTUKU

KonnvectBo equHumIL
JUTs IPOPUIIBHOTO
KOMILICKTa
(061Ie00pa3oBaTeIIbHBIC
OpraHu3aIu, He

KonuuecTBo enunuil
IUIsL TPOQHIBHOTO
KOMILIIEKTa
(MaJIOKOMITJIEKTHBIE
00111600pa30BaTEIIbHBIC

SIBIISTFOIITHECS OpTraHu3aINN), €]l. U3M.
MaJIOKOMIUIEKTHBIM),
eJl. U3M.

bA30BAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHO-Hay4YHas! HAITPABICHHOCTb
1. [Hudposas OO6ecrieunBaeT BBHIIIOJIHEHUE |3 MIT. 2 wT.

itabopatopus 1o mabopaTOpHBIX PabOT Ha

OHOI0THH ypOKax 1o OMOJIOTHH B

(yueHnueckas) OCHOBHOM ILIKOJIE U

[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YUallIuXCs.
KoMmaekTamus:
becnipoBOAHOM MYIBTUAATUUK
o OuoJoTHHU ¢ 6-10
BCTPOEHHBIMH JIATYUKAMM:
/laTyuK BIaXKHOCTH C
TMana3oHOM U3MEPEHUS
0...100%

J[aTurK OCBEIIEHHOCTH C
T1ana3oHOM U3MEPEHHUsI He
yke uem ot 0 1o 180000 5k
JlaTuuk pH ¢ tnanazonom
M3MEPEHUS He yxke 4eM oT ()
o 14 pH

JlaTunK TeMIIEpaTyphl C
T1ana3oHOM U3MEPEHHUsI He
y’ke gyem oT -20 mo +140 C
JlaTunk
PIIEKTPOIPOBOANMOCTH C
Tuana3oHaMu U3MEPEHUs He

yxe yeM oT 0 10 200 MxCwm;




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

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

Kabens USB
COETMHUTEIbHBIH

3apsiiHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
PKCITyaTaluu UPPOBOit
mabopaTtopun

[{udpoBas Bumeokamepa ¢
METaUTMYE€CKUM IITAaTUBOM,
pazpemieHue He menee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
Mertoanueckue
[pekoMeH1aiuu He MeHee 30
padot

YakoBka

Hanuuue pycckos3p9HOTO
caiiTa MOJJEPKKH, HATHIHE
BHJIEOPOJIUKOB.

[{udposas
iraboparopus 1o

XUMUN
(yueHuueckas)

O0ecneurBaeT BHITIOJIHCHHE
ImabopaTOPHBIX padOT MO
XUMHUU Ha YPOKax B OCHOBHOM
[ITKOJIC U
[TPOEKTHO-UCCIIEI0BATEIBCKON
esSATeTbHOCTH YIaIIHXCS.
Kommnekrarus:
becripoBOHOM MYITBTHAATIUK
10 XUMUHU C 4-Mst
BCTPOCHHBIMH JIATYNKAMH:
JlaTunk pH ¢ nuama3zoHoM
M3MEpPEHUs He yxe yem ot 0
o 14 pH

JlaTdark BHICOKOM
TeMIIepaTyphl (TepMOIIapHBIi)
C IMana3oHOM M3MEpPEHUs He
yxke uem ot -100 1o +900 C
JlaTamk
PIEKTPOIPOBOANMOCTH C
Tuana3oHaMHu U3MEPEHUS HE

3 mT.

y:ke ueM oT 0 10 200 MxCwm;

2 IIIT.




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

JlaTuuk Temneparypbl
[JIATUHOBBIN C IMANIa30HOM
3MepeHus He yxe yem ot -30
o +120 C

OTnenbHbIE JATYUKU:
JlaTurk onTHYeCcKOM
[JIOTHOCTH 525 HM
IAKceccyapbl:

Kabens USB
COCTUHUTEIIHLHBIN

3apsIHOE YCTPOMCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJCTBO 1O
PKCITTyaTauu UPpPOBOMA
imabopaTopun

HaGop maGoparopHoi
OCHACTKH

[Iporpammuoe obecnieueHmne
Mertoanueckue
pexomeHanuu He menee 40
paboT

Hanuuue pycckos3p9HOTO
caiTa OAIEPKKHU

Hannuue BUAeopOoInKoB.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

ObecnieunBaeT BHINOJIHEHUE
PKCIIEPUMEHTOB MO0 TEMaM
Kypca pU3UKH.
KoMmmaekramus:
becripoBOHON MYyJIBTUAATUUK
o gusuke ¢ 6-10
BCTPOEHHBIMM JaTYUKaMHU:
[{udpoBoii qaTunk
TeMIIEpPATyphl C TUaNa30HOM
M3MepeHus He yke ueM oT -20
o 120 C

[{udpoBoii qaTunk
a0COJTIOTHOTO AABICHHUS C
arna3oHoOM U3MEpEeHHsI He
ke ueM oT 0 1o 500 klla
/[aTYMK MarHUTHOTO MOJIA C
ana3oHOM U3MEpEHMsI He
yxe yeM oT -80 10 80 MTn
JlaTunK HAIIPSKEHUS C
ana3’oOHAMH U3MEPEHUS HE

y’ke uem oT -2 110 +2 B; ot -5

3 mT.

2 1IT.




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

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

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

Ka6ens USB
COCTMHUTEIbHBIH

3apsiIHOE YCTPOMCTBO C
KaGeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop s
[TPOBEICHUS YKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 10
PKCIITyaTaluu HUPPOBOit
mabopaTtopun

[IporpammHoe oOecrieueHue
MeToamueckue
pexomennanuu (40 padbor)
Hanuuue pycckos3p9HOTO
caiTa OAIEPKKHU

Hanuune Buaeoposvkos.

KomnproTepHoe o0opyioBaHuE

4.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKecTkas, HeoTKIrogaeMast
KJIaBHaTypa: HAIHYNE;
Pycckas packianka
KJIaBHATYyPhI: HATUYHUE;
J/luaroHanb sKpaHa: HE MEHee
15,6 mroiiMoOB;

Paspelienue skpana: He
MmeHee 1920 X 1080 nmukcernei;
KonuuecTBo siaep
rporieccopa: He MeHee 4;
KoauuecTBO IIOTOKOB: HE
MeHee 8;

bazoBas TakTOBas 4acToTa
rpoueccopa: He meHee 1 [T
MakcuManbHas TaKTOBast
HacToTa Impoleccopa: He
menee 2,5 I'T'm;

Khmi-namsats npoiieccopa: He




MeHee 6 MOaliT;

O0beM yCTaHOBJICHHOMN
OIepaTUBHON MaMSTHU: HE
MeHee 8 ['0aliT;

O0BeM noIeP)KUBAEMOI
ONEePaTUBHOM MaMSITH (151
BO3MOKHOCTH PaCIIMPEHUs):
He meHee 24 ['0aliT;

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

Bpemst aBTOHOMHO pabOThI
0T OaTtapeu: HE MeHee 6
4acoB;

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

Bremnuii uarepdeiic USB
cTaHjapta He Hrke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemanii natepdeiic LAN
(McTosIb30BaHUE
[EepPEeXOTHUKOB HE
[PEAYCMOTPEHO): HAJTUYHE;
Hamnune monynen u
mHTEpPeiicoB
(vcronb30BaHKe
[epPEeXOTHUKOB HE
pexycmotpeno): VGA,
HDMI,

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

\Web-kamepa: Hanmuuue,
Manunynsatop "MpImb":
HaTHYNC;
[IpenycranoBneHHAast
OTIepallMOHHAS CHCTEMA C
rpaduvecKuM
[10JTb30BATEITHCKUM
mHTEepdeiicom,
oOecnieunBaroas padboTy
PacIpOCTpaHEHHBIX
00pa3oBaTeIbHBIX U
00IIECUCTEMHBIX
[IPUITOKEHUN:

HaTM4ue.

MOV (mpunrep,

Tun ycrpoiictea: MOY 1 .

1 mrT.




CKaHep, KOIHUP)

(byHKIIMM TIeUaTH,
KOIIMPOBAHUS,
CKaHHPOBaHMS ),

Dopmar Oymaru: HE MEHEe
A4;

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

MakcruMaiabHOE pa3penieHne
eyatu: He MeHee 1200 X
1200 Touek;

utepdeiicer: Wi-Fi, Ethernet
(RJ-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECT@CTBCHHO'HayLIHaH HaIIpaBJICHHOCTb

1.

[{udposas
lmabopaTopus 1o

OHOIOTHH
(yueHuueckas)

O06ecnieunBaeT BHITIOJIHEHHE
ITabopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTUH B
OCHOBHOI IITKOJIE U
[IPOEKTHO-UCCIIEA0BATEIBCKOM]
NesITeNbHOCTH YYaIIHXCS.
Komrmnekranus:
becripoBOAHOM MYIBTUAATUUK
o Ouoyoruu ¢ 6-10
BCTPOEHHBIMH JIATYUKAMM:
/laTyuK BIaKHOCTH C
T1ana3oHOM U3MEPEHHUS
0...100%

J/laTuK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUSI HE
ke ueM ot 0 go 180000 ik
JlaTunk pH ¢ nuamnazonoM
3MEpeHHs He yxe yeM oT ()
o 14 pH

JlaTurk TeMmepaTyphl C
Tuana3oHOM U3MEPEHUsI HE
yke uem oT -20 1o +140 C
/laTunk
PIEKTPOIPOBOAUMOCTH C
Tuana3oHaMHu U3MEPEHUS HE
yke ueM oT 0 10 200 MkCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

JlaTunk TEMIIEpaTyphl
OKpY>Karolen Cpe.ibl C
arna3zoHoOM U3MEpEeHHUsI He
y:ke ueM ot -20 o +40

AKceccyaphl:

1 mrr.




Kabens USB
COEAUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
KaOeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJCTBO IO
PKCILTyaTaluy nudpoBoi
imabopaTopun

[{udposas Bugeokamepa ¢
METATTUYECKUM IITATHBOM,
paspemienue He menee 0,3
Mmnukc

[Iporpammuoe obecnieueHmne
MeTtonnueckue
pexomeHanuu He menee 30
padot

YakoBka

Hannuue pyccKos3pI9HOTO
caiTa OAJEPKKHU, HAITMYHE
BUICOPOIIUKOB.

[{udposas
itabopatopus 1o

X MUK
(yueHnueckas)

O0ecrieunBaeT BBIIIOJIHEHUE
mabopaTOpHBIX PaboT MO
XUMHUHU Ha YPOKax B OCHOBHOU
[ITIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YUallIuXCs.
KoMIniekTanus:
becipoBOAHONM MYIBTHAATUUK
10 XUMHUH C 4-Mst
BCTPOCHHBIMH JIATYUKAMMU:
JlaTunk pH ¢ nuamnazoHoM
3MEpeHus He yxe yeM oT ()
o 14 pH

J/aTurk BBICOKOI
TeMIepaTypsl (TepMOIapHbIi)
C IMana3oHOM HU3MEpPEHUs He
yke gem ot -100 10 +900 C
JlaTuukK
PIEKTPOIPOBOIUMOCTH C
uana3oHaMH U3MEPEHUS He
y>ke geM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MmxCm

JlaTuMK TEMIIEpATypBI
[IATUHOBBIN C AMANIa30HOM
M3MepeHus He yxe ueM oT -30
o +120 C

OTHeNbHBIE TATYUKHI:

1 mrr.




JlaTark onTHYecKoi
[JIOTHOCTH 525 HM
AKceccyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiiHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 10
PKCILTyaTaluu HUPpPOBOit
maGopaTtopuu

Ha6op naGopaTopHoit
OCHACTKH

[IporpamMmMHOe obecrieueHue
Mertoanueckue
[pekomMeH1anuu He Menee 40
padot

Hannuue pyccKos3pI9HOTO
caiTa OAIEPKKHU

Hannuue BueopoInKoB.

[{udposas
itabopatopus 1o

(busnke
(yueHnueckas)

O06ecnieunBaeT BHITIOJIHEHHE
PKCIIEPUMEHTOB 0 TeMaM
Kypca (pU3UKH.
KoMmiekramus:
becripoBOHON MYyJTETHAATYUK
o ¢uzuke ¢ 6-10
BCTPOCHHBIMH JTATYHKAMH:
[{udpoBoit gaTumk
TeMITepaTyphl C IUAMTa30HOM
3MepeHus He yxxe 4yem oT -20
o 120 C

[{udpoBoit gaTumk
A0COIIOTHOTO JJaBJICHUS C
Tana3oHoOM U3MEPEHHUsI He
yxe yeM oT 0 1o 500 klla
JlaTyuK MarHUTHOTO TIOJIS C
TMara30HOM U3MEPEHHSI He
ke ueM oT -80 1o 80 MmTn
JlaTunK HanpsKEHUs C
Tana3oHaMu U3MEPEHUS He
y’ke gyem oT -2 10 +2 B; ot -5
mo +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

JlaT4MK TOKA HE yXKE€ 4YEM OT
-1 1o+1 A

/laTuuk akcenepoMerp ¢
[MOKa3aTeIsIMI HE MEHEe YeM:

+/-29,+/-49;,+/-8¢

1 .
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OTnenbHbIE YCTPOMCTBA:
USB ocuumiorpad He MeHee
2 kaHaia, +/- 100 B
IAKceccyapbl:

Kabens USB
COCTUHUTEIIHLHBIN

3apsiHOE YCTPOUCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Konctpykrop s
[TPOBEICHUS YKCTICPUMEHTOB
KpaTkoe pyKoBOJCTBO IO
PKCILTyaTauu UPPOBOMA
imabopaTopuu
[Iporpammuoe obecnieueHme
MeTtonnueckue
pexomenanuu (40 padbor)
Hannuue pyccKos3pI9HOTO
caiTa OAIEPKKHU

Hannuue BUIeOopOInKOB.

. [Hudposas
itabopatopus 1o
(buzmonorun
(mpodunbHBII
YPOBEHB)

ObecrieunBaeT NpoBeICHNE
MCCIICIOBAHUS 10

(b yHKIITMOHUPOBAHUIO
YEIOBEUECKOT0 OPraHU3Ma.
KoMIniekTanus;:
becripoBOAHOM MYIbTUAATUUK
o Gpu3noIoruu ¢ 5-10
BCTPOCHHBIMH JIaTYUKAMMU:
JlaTunK apTeprUaIbHOTO
nasienud (0...250 MM pT. CT.)
/laTuuk myJsibca ¢ AMana3oHoOM
3MepeHus He yxe yem ot 30
o 200 ya/mun

JlaTunk TeMIiepaTyphl Tea ¢
Tuana3oHOM U3MEPEHUSI HE
yke ueM oT +25 mo +40 C
JlaTunK 9acTOTHI JBIXAHUS C
TMana3oHOM U3MEPEHHUsI He
yxe yeM ot 0 1o 100
[IUKJIOB/MHUH

JlaTuMK yCKOPEHHUSI C
okaszarensmu +/- 2 g; +/- 4 g;
+/-8 g

OTnenpHBIE yCTPOUCTBA:
latank OKI" ¢ nunanazonom
M3MEPEHUS HE YK€ YEM OT
-300 1o +300 MB)

JlaTuuk pH ¢ nnanazonom

1 mrr.




3MepeHus He yxke yem oT 0
o 14 pH

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

Ka6ens USB
COEIMHUTENIbHBIN

3apsiiHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop s
[IPOBEACHUS IKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 10
PKCIITyaTaluu UPPOBOit
maGopaTtopun
[IporpamMMHOe obecrieueHue
Mertoanueckue
[peKkoMeH1aliu He MeHee 20
padot

Hanuumne pycckos3p4HOTO
caiTa OAJIEPKKHU

Haymmune BuaeopoInKoB.

[{udposas
itabopatopus 1o

PDKOJIOTHH

ObecrieunBaeT NpoBEICHNE
y4eOHOTO SKOJIOTUYECKOTO
MOHUTOPHHTA
MHCTPYMEHTAIbHBIMH
Metomamu. HaGop
[IPUMEHSIETCS TPU U3yUYEHUHN
PKOJIOTUH, OMOJIOTHN, XUMUH,
reorpaguu u
[IPUPOTOBEICHMUS, a TAKKE
TUTSE THIUBUIYATbHBIX
MCCIEA0BaHUSA U IPOCKTHOM
NIESTEIbHOCTH IKOJIBHUKOB.
KoMIuiekTanus:
becripoBOHON MyJIBTUAATUUK
[10 5KOJIOTHYECKOMY
MOHUTOPHHTIY C 8-10
BCTPOECHHBIMH JTaTYUKaMHU:
JlaT4vK HUTPAT-UOHOB
JlaTuuK XJIOpUI-UOHOB
JlaTunk pH ¢ nnanazonom
3MepeHus He yxke uem oT 0

o 14 pH

1 mrr.




JlaTark BIaYKHOCTH C
TMana3oHOM U3MEPEHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
ana3zoHoOM U3MEpEeHHUsI He
y>ke yem ot 0 go 180000 1k
JlaTunk TeMmneparypsl ¢
TMana3oHOM U3MEPEHUsI He
y>ke gem oT -20 10 +140 C
/laTunk
PIIEKTPOIPOBOIUMOCTH C
Tuana3oHaMu U3MEPEHUs He
yke ueM oT 0 10 200 MxCwm;
oT 0 10 2000 MxCwm; ot 0 10
20000 MkCm

JlaTunK TEMIIEpATypBI
OKpYKaroIen cpeibl ¢
Tuana3oHOM U3MEPEHUsI HE
yke uem oT -20 1o +50 C
OTaenbHbIC JATYUKU:
/laTuuk 3ByKa ¢ QyHKIUEH
MHTETPUPOBAHUS C
T1ana3oHOM U3MEPEHHUS
4acTOT HEe MeHee yeM oT 50
' 1o 8 xI'm;

JlaT4rK BIAXKHOCTH TTOYBHI C
Tuana3oHOM U3MEPEHUsI He
yxxe yem ot 0 1o 50%
/laTuuk kuciopona ¢
uana3oHoM u3Mepenus ot ()
o 100%

JlaTurK onTHYECKOM
[JIOTHOCTH 525 HM

JlaTurK onTHYECKOM
r1oTHOCTH 470 HM

JlaTuuk TypOuIUMETp C
Tuana3oHOM U3MEPEHUsI HE
yxke uem ot 0 10 200 NTU
/laTuuk okucH yriepoja ¢
T1ana3oHOM U3MEPEHUsI He
yxe gyeM oT 0 1o 1000 ppm
IAKceccyapbl:

Kabens USB
COCTUHUTENbHBIH (2 IIT.)
3apsgHOE YCTPOUCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CTepkeHb U1 3aKpEeTICHUS




ITAaTYNKOB B IITaTHBE
Kparkoe pykoBOACTBO 10
PKCIUTYaTaluu IUGPOBOMA
maGopaTtopun
[IporpammHOe obecrieueHne
MeToauueckue
[pekomMeH1auuu He Menee 20
padot

'Y1iakoBka

Hanuuue pycckos3pI4HOTO
caiiTa MOJJICPKKH, HATTUINE
BHJICOPOJUKOB.

Mukpockor
U POBOIA

Tun Mmukpockona:
OUOJIOTUIECKUI

Hacanka Mukpockorna:
MOHOKYJISIpHAst

Haznauenue: nabopaTopHbIi
Meron ucciie10BaHus.:
CBETJIOE T10JIe

Marepuan ONTHKU:
ONITUYECKOE CTEKIIO

Y BenmueHne MUKpPOCKOIIa,
Kpat: 64 - 1280

Oxynsiper: WF16X
O0bekTuBsl: 4X, 10X, 40xs
(moAnpY>KUHEHHBII )
PeBosibBEpHas TOJIOBKA: Ha 3
00BEKTHBA

Tun noacBeTKH: 3epKajio Hiu
CBETOJUO]T

Pacrosio)keHne oICBETKHU:
BEPXHSS 1 HUKHSS
Marepuan Kopmyca: MeTaul
[IpenmeTHBIN cTONMK, MM: 90

[t
Yuciao meranukceneit: 1

croynuk nuranus: 220 B/50

1 mr.

1 mT.

Ha6op OI'D no
X MUK

B HaGop BXOIAT BECHI
mabopaTopHbIE EKTPOHHBIE
200 r, ciupTOBKA
mabopaTtopHas, BOpOHKa
KOHHMYECKas, TaJlouKa

(10 mTyK), cTaKaH BBICOKHIA C
HocukoM BH-50 ¢ meTkoit (2

[ITYKH ), IAJTAHIP
3MepUTeNnbHbIN 2-50-2

(CTEKJISTHHBIH, C IPUTEPTON

CTEeKJIsiHHas1, mpooupka [1X-14

1 .
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KPBIILIKOM ), INTATUB JIJIS
poOupok Ha 10 rHEe3 ., 3aKUM
MPOOUPOYHBIH,
[rnaresb-okeuka (3 mrykn),
Ha0op (hy1aKOHOB IS
XpaHEHUsI PAaCTBOPOB U
peakTHBOB (00BEM (h1akoHa
100 M1 - 5 KOMILIEKTOB 110 6
mTyK, 00beM (akona 30 mi -
10 xOoMIUIEKTOB 110 6 MITYK),
LMTHH]IP U3MEPUTENbHBIH C
HocukoM 1-500 (2 mrykn),
cTakaH BeIcOkui S00 mu (3
[ITYKH), HA0Op epiei ass
MBIThsSI IOCY/IBI (€pII 715
MBITBSI IPOOUPOK - 3 MITYKH,
epIIl SISl MBIThSI KOJIO - 3
[ITYKH), Xanat oembiit x/0 (2
[ITYKH), IEPYATKH PE3UHOBBIC
XUMUYECKHUE CTOMKHE (2
[ITYKH), OYKU 3alTUTHBIE,
(bunbTpe1 Oymaxasie (100
[ITYK), TOproyYee s
criupToBoK (0,33 m).

B coctaB Habop BXOJAT
[PEaKTHBBI: ATTFOMUHUM,
PKeIe30, COJIsTHAsE KHCIIOTa,
MeTHIIopaHK, GpeHondraienH,
AMMHaK, IEPOKCH]T BOJIOPO/Ia,
HUTpaT cepedpa u Ipyrue; B
o011ei ciaoxHocTH - 44
[Pa3TTMYHBIX BEIIECTB,
MICTIOJTB3YEMBIX TSI
COCTaBJICHUS] KOMIUIEKTOB
[PEaKTHBOB TP TIPOBEICHUN
PK3aMEHAIIMOHHBIX
PKCTIEPUMEHTOB TI0 KypCy
[IKOJIbBHOW XUMUHU.

YueOHas
iraboparopus 1o
HEHPOTEXHOIOTUN

B cocTaB BXOAT:

Cencop Tun 1 e menee 1
IT., 00ecIIeUnBaeT
BO3MOYXHOCTBH PETUCTPAITUN
CUTHaJa dJIEeKTPHUIECKOM
AKTHBHOCTH MBIIIIL]
(3nexTpoMuorpammsl, OMI).
Peructpanus nomkHa
OCYIIECTBISETCS
HEWHBA3UBHO, CYyXUMH
PIIEKTPOIAMHU.

1 mrr.

1 mIT.




B03MOKHOCTBIO KPETJICHUS K
[PyKe 4eoBeKa, 4TO JOKHO
TaBaTh BO3MOXKHOCTD
[PETUCTPUPOBATH
PIIEKTPUYECKYIO AaKTUBHOCTHU
MBIIIIBI B 00JIACTH, HAJT
KOTOPOI1 pacrojaraercs
kperuieHue. [Ipu HanpsxeHun
MBIILIIBI TOJIKHA OBbITH
oOecrieueHa BO3MOKHOCTh
HAO0JII0IeHUS TyYHOCTH
cur”aia (T.e. IPUCYTCTBUE
OMI'), npu paccnabneHuu
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00eCcIeYnBaeT
BO3MOKHOCTBH PETUCTPALIUU
CUTHaJIa
(dhoTomternzmorpammsl (PI1I)
ONTHYECKUM ITyTEM, 3a CUET
M3MEHEHHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYIOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
[10/] BO3JCHCTBUEM ITYJIbCOBOM
BOTHBI. CEHCOP JT0JKEH OBITh
oOecreueH BO3MOKHOCTBIO
KpPETUICHHS K TTOYIICUKe
Mabila YeI0BeKa.

Cencop Tun 3 He menee 1
mT., 00ecreunBaeT
BO3MOYXHOCTB: PETUCTPAITAN
CUTHaja
PIIEKTPOKAPIHOTPAMMBI
(OKI') He HHBa3UBHBIM
CIT0cO00OM;

peructpamuu |, 11 u 1l
OTBEJICHUH; TIOIKITIOYCHHS
PIEKTPOJIOB K CEHCOPY €
[TOMOIIBIO COCTUHUTEIBHBIX
[TPOBOIOB, 000PYIOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He menee 1 mT.
00ecreuynBaeT BO3MOKHOCTb:
[pETUCTpAIMK CUTHATIA
KO’KHO-TaJIbBAHUYECKOMN
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYILIECTBIISIETCS Ha
[TOCTOSIHHOM TOKE;
[MO/IKJIIOUEHUS K TEITy




YEIIOBEKA C TIOMOIIBIO CYXHUX
PIIEKTPOJIOB, TOAKIIOYCHUE
KOTOPBIX K CEHCOPY
OCYIIECTBIISIETCS C TOMOIIIBIO
TouchProof passemos.
Cencop Tun 5 e menee 1
IIT., 00eCIIeYNBaAET
BO3MOYKHOCTB: PETUCTPAIIUN
CUTHAJIA AJICKTPUICCKOM
akTUBHOCTH Mo3ra (92I) ¢
[TOMOIIIBIO CYXUX
HEWHBA3HBHBIX JICKTPOIOB;
[PETUCTPALIMH JISKTPUIECKON
AKTUBHOCTH Pa3HBIX JOJICH
MO3Ta; MTOAKIIOYEHUS
PIIEKTPOJIOB K CEHCOPY C
[TOMOIIIbIO COCTMHUTEIIBHBIX
[IPOBOI0B, 000PYI0BAaHHBIX
TouchProof passemamu;
BaKpEIUICHUS JJIEKTPOIOB Ha
[TOBEPXHOCTH T'OJIOBHI.
Cencop Tun 6 He menee 1
[IT., 00eCIIEYNBAET
BO3MOKHOCTB: PETHCTPAIIUN
CUTHaja KoJebaHus rpyaHON
KieTky (CeHcop AbIXaHUSA);
OTIpeIeTICHUST YaCTOThI

ITBbIX AHHUS.

YcrpoiicTBo 115 coopa
TAaHHBIX OT CEHCOPOB U
[epeaady Ha epCOHAIBHBIN
KOMITbIOTEp 0OecTeunBaeT
BO3MOKHOCTBH COOpa JaHHBIX
OT MOJIKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MoJTydeHHBIX AaHHbBIX Ha [1K.
[TonkinroueHrne eHTPaJIbHOTO
Monayis k [TK ¢ momorisio
USB-ka6emns. LleHTpanbHbIit
MOyJIb UMEeT He MeHee |
I11T.: TAJIbBAHHYECKYIO
3ossiio ot [1K.
[{eHTpanbHBIN MOIYIIb
o0OecredrnBaeT BO3MOKHOCTh
0THOBPEMEHHOT'O
[TOIKJIFOUEHUS BIUTOTH /10 4
ceHCcopoB. Kaxx/plii U3 BXOJI0B
[{eHTpaTbHOTO MOIYJISI HMEET
raJIbBAHUYECKYIO U30JIAIIUIO




(oOecreueHne MeXKaHATbHON
raTbBAaHUYCCKOU M3OJISIINHN ).
[lonxiroueHne CeHCOPOB K
L{eHTpaJIbBHOMY MOYJIIO
OCYILIECTBIISIETCS C TOMOIIBIO
CTHCTIHATN3UPOBAHHBIX
pazbemoB tura LEMO,
00eCTIeUnBAOIIINX
[IPaBHJIBHOCTD MOAKITIOUYEHUS
pazbeMa M CHUKAIOIINX PUCK
CIIy4aliHOTO KacaHHs
[Pa3bEMOB TOKOTIPOBOISIITUX
bacTel, a TaKkxkKe
00ECTIeYNBAIOIINX 3ALIUTY OT
HECaHKLMOHUPOBAHHOTO
[TOIKJTFOUCHUS K
[TPOU3BOJIBLHBIM YCTPOMCTBAM.
Monyns "Kunonka" He menee 1
[1T., 00ecreurnBaeT
BO3MOYXHOCTB: Pa3METKHU
[PETUCTPUPYEMBIX CUTHAJIOB U
0TMEUYaTh HE MEHee 3-X
[Pa3TUYHBIX KaTeTOPUU
COCTOSTHHIA.

Y CTpOHCTBO, BXOJILEE B
cocTaB J1a00paToOpuH, T0JKHO
o0OecreurnBaTh BO3MOKHOCTD
[pETUCTpAINK apTePUaATHHOTO
TaBIICHMSL.

[IporpammHoe oOecnieueHue
(manee - 110). JomkHo
00ecreurnBaTh BU3yaIH3aIUIo
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOrpaMMBbI
ITOJKHO COCTOSITh M3 BKIIAQJIOK,
KaKasi i3 KOTOPBIX
COZIepKUT HabOp TpaduKoB,
HEOOXOIUMBIX IS
oToOpaXkeHHus TpedyeMon
MHGbOpMaLIHU.

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

10 oOecrieynBaeT
BO3MO>KHOCTh




MHOTOKaHaJIbHOT'O
(mourpauvecKoro) pexxuma
paboThI yCTPOICTBA.

Tak:Ke TOJKHBI UMEThCS
BKJIAJIKU IS BU3YyaIH3aluU
CUTHAJIOB OT ceHcopoB OMI',
OIII", OKT', KI'P, O3T,
CEHCOpa JbIXaHUs, KHOIKH; a
TaK)Ke POU3BOHBIX
rpaduKOB, HA KOTOPBIX
BHU3YyaIH3UPYIOTCS
CHEeIM(UIHBIC TSI TOTO WIIN
MHOTO CUTHAJIa BEJIMYHHBI.
[1O noiKHO 1aBaTh
BO3MOYKHOCThH BU3YallU3alluH
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, a
MIMEHHO:

- OMI': Buzyanuszauus
CUTHAaJIa, CIIEKTp CUTHAJIA,
AMIUTATYIHBIN TPUTTEP

- OIII': Bu3yanuzamus
CUTHaJa, CTIEeKTpa CUTHAJAa,
TaxorpaMMebl, rpad UK Mybca
- OKI': Bu3yanuzanus
CUTHAJIa, TAXOTPaMMBI,
rpaduk mynbca

- KI'P: Bu3yanu3anus curaana
- O01": Bu3yanuzanus
CUTHaja, CIEKTP CUTHAJA,
AMIUIATY1a alb(a-puTma,
aAMIUTUTYy1a OeTa-puT™a.

- CeHCcop JIbIXaHMUS:
BHU3yaTH3aIis CUTHANA,

- KHonka: Buzyanusanus
CUTHaJa pa3METKH

T1O nomKHO UMETH
BO3MOKHOCTh KACTOMHU3AIUU
1 HacTpoiiku [1O mist

P (HEKTUBHOTO OTOOpaAKESHHS
rpaduKoOB: HaCTpOMKa LBETA,
BEIOOD MMapamMeTpoB IS
aHaM3a, BEIOOD
0TOOpaXkaeMbIX rpauKoB,
MaciTabupoBaHue rpauKoB.
[1O noKHO UMETH
BO3MO>KHOCTH 3aITUCH U
BOCITPOU3BEICHUS
[PETUCTPUPYEMBIX CUTHAJIOB.




B03MOXHOCTh HACTPOMKHU
apameTpoB (puIbTpaUU
CHTHaJIa C TOMOIIBIO0 QUiIbTpa
HIOKHUX 9acTOT, (PUITBTpa
BBICOKMX YacTOT, TIOJIOCOBOTO
(buIIbTpa, PeKEKTOPHOTO
dbunpTpa.

C uenbio ynoOCcTBa aHAM3a
CHTHAJIa, TOJDKHA UMEThCS
BO3MOKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocneayrome
BO3MOYKHOCTBIO X
[OCIIEeTYOIIETO
BOCIIPOU3BEICHHSI B JAHHOM
[10 (uMuTHPYS pETUCTPALIMIO
CHTHAJIa B PSKUME PEATbHOTO
BPEMEHM).

B cocraBe: MeTonuveckue
MaTepHabl 111 yUUTENS U
00y4aroIInXCsl, OMUCAHNE
[TOJIKJTFOYEHUS] CEHCOPOB
TabopaTopuu, HHCTPYKIIUH T10
croyip3oBanuio 110,
OITUCaHue Ta00PAaTOPHBIX U
[MpaKTUYECKUX paboT, KOTOpOe
B TOM YHCIIE€ COJCPKHUT
[Ipe3eHTallMOHHbIE
MaTepHAaIbL.

'Y akoBka/kopoOka
lmaGopaTopuu JT0JKHA
oOecrieunBaTh y100HOE
XpaHEHHE U CONIEPKaTh
[OJICKA3KU ISt
[PACIIONIOKEHHSI CEHCOPOB U
yCTpOICTB JabopaTopuu Asst
yZIOOHOTO MCITOJIH30BaAHUS
pernoaaBaTes MU 1
00yJarOITUMUCS.

TexHoornaeckas HaIpaBJICHHOCTDb

0.

(OOpazoBaTeNbHbII
KOHCTPYKTOP JIJIst
MPAKTUKU OJIOYHOTO
MPOTPaMMHPOBAHUS C
KOMITJICKTOM
TATYNKOB

PoOoTOTeXHIUECKUI HAOOP
IMIpCAHa3HAUCH IJId U3YYCHUA
OCHOB POOOTOTEXHUKH,
eranen, y3JoB U
MCXAaHHU3MOB, HCOGXOI[I/IMI:IX
TUTST CO3TTAHMST
[POOOTOTEXHUUECKUX

yCTpOICTB.

1 mrr.

1 mIT.




HaGop npeacrasisieT co0oit
KOMIUICKT CTPYKTYPHBIX
PIIEMEHTOB, COIMHUTEIbHBIX
HIIEMEHTOB H
PIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop mo3BossieT codbupats (1
[IPOrpaMMHUPOBATH
coOupaeMble MOJICTHN), U3
PIIEMEHTOB BXOJISIIHUX B €TO
COCTaB, MOJICIM MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
YCTPOMCTB ¢
ABTOMATHU3HPOBAHHBIM
yIpaBJIeHHEM, B TOM YUCIIE Ha
KOJIECHOM XOJ1y, a TaK e
KOHCTPYKLIHUNA, OCHOBAaHHBIX H4|
MICII0JIb30BAaHUU iepead (B
TOM YHCJI€ YEPBSIUHBIX U
3yO4aThIX), & TaK )K€ PhIYAroB.
CBETOJMOTHBIN MaTPUYHBIN
ucriel ¢ 0enoi moJICBETKON
Ha KOHTpOJLIepe

KonnuecTBo nopTos
BBOJ1a/BBIBOJIA HA
KOHTpOJIEpe HE MeHee 6
KonnyecTBO KHOIIOK HE MEHEe
4
O0111e€ KOJINYECTBO
bJIeMEHTOB: He MeHee 520 miT.,
B TOM YHUCJIC:

1) nporpamMmupyemslii 610K
YIIpaBIICHUS, KOTOPBIH MOXET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) JaTYMK CHUITBI

4) TaT4nK paccTOSHUS

S) naT4uK 1BeTa

6) akKyMyJaTopHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIE DJIEMEHTHI,
BKJIIOUYasi neppoprpoBaHHbIE
DIIEMEHTHI: OaTKu, KyOUKH,
OCHU U BaJbl, COCIMHUTEIIbHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[perHa3HauYeHHBIE IS
CO3/IaHUS YEPBSIUHBIX U
3yO0JaThIX TIepeay,




COCTMHHUTENBHBIC U
KPETIC)KHBIC 3JIEMEHTBI;

7) [IporpammHoe
oOecrieyeHre, UCIoIb3yeMoe
IU1S1 IPOrPaMMHUPOBAHUS
COOMpPaEeMbIX
[POOOTOTEXHUYECKUX MOAEIeH
1 YCTPOMCTB, TOCTYITHO JUIsI
CKauMBAHUS U3 CETH
HTEepHeT

10.

O06pa3oBaTEIbHBIN
HAOOp 10 MEXaHUKE,
MEXaTPOHHKE U
POOOTOTEXHHUKE

KoMIuiekT ass u3yueHus
OCHOB 3JICKTPOHUKHU H
POOOTOTEXHHUKHU

HaGop noymkeH ObITh
[perHa3HaueH [
[IpOBEICHUS yUEOHBIX
BaHSTHUI M0 SJICKTPOHUKE U
CXEMOTEXHHUKE C IIEIIHI0
M3ydeHust Haubolee
[pacIpoCTPaHEHHOMN
PIIEMEHTHOM 0a3bl,
[IPUMEHSAEMON ISt
MH)KEHEPHO-TEXHUYECKOT O
TBOPYECTBA yUAITUXCS U
pa3paboTKu y4eOHBIX
Mozpenei podoTos. Habop
ITOJKEH MO03BOJIATh YUaLTUMCS
Ha MPaKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
MPOEKTUPOBAHUS
[POOOTOTEXHUUECKUX
KOMILJIEKCOB Ha TIpUMepe
y4eOHBIX MoJieneil po6oToB, a
TaK)Ke U3Y9IUTh OCHOBHEIC
TeXHUYECKHE PELICHUS B
001acTu KUOEPHETUYECKUX U
BCTPAaNBAEMBIX CHCTEM.

B cocTtaB KOMINIEKTA JOJDKEH
BXOJIUTH HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
11 COOpKU MakeTa
MaHUITYJISIIUOHHOTO PO0OoTa,
KOMIUIEKT METAJUTMYECKUX
KOHCTPYKTHUBHBIX DJIEMEHTOB
11 COOpKU MakKeTa
MOOWJIBHOTO pOOOTa U T.1I.

B cocTaB KOMIIJIEKTAa BXOIUT
Ha0Op AIEKTPOHHBIX
KOMITOHEHTOB JIJIs1 U3Y4EHUS

1 mr.
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OCHOB DJIEKTPOHUKH U
CXEMOTEXHHUKH, a TAKXKE
KOMIUIEKT MPUBOJOB U
TaTYMKOB PA3IUYHOTO THUIIA
1S pa3paboTKU
[POOOTOTEXHUUECKUX
KOMILIEKCOB.

B cocraB KOMIUIEKTA TOJKHO
BXOJIUTh: MOTOPBI C
PHKOJIEPOM - HE MeHee 2 IIT,
CEpBOIPHUBO/] OOJBILOI - HE
MeHee 4 1T, CepBOIPUBO/L
MaJiblii - He MeHee 2 T,
MH(pPaKpaCHBIH JaTYUK - HE
MeHee 3 1IT, yJIbTPa3ByKOBOM
TaT4uK - HE MEHee 3 1T,
TaTUMK TEMIIEpPaTyphl - He
MeHee 1 T, JaT4uk
OCBEILIEHHOCTH - HE MeHee |
1T, HA0OP JEKTPOHHBIX
KOMITOHEHTOB (PE3HCTOPHI,
KOHJIEHCATOPbI, CBETOIHOIbI
[Pa3TMYHOTO HOMUHAA),
KOMILJIEKT MPOBOIOB JIJIst
OecraeqyHoro
[MPOTOTUIIUPOBAHUS, TIJIaTa
OecraeuHoro
[IPOTOTUITHPOBAHUS,
AKKYMYJISITOP U 3apsiTHOE
YCTPOMCTBO.

B cocTtaB KOMIIEKTa TOJIKEH
BXOJIUTH MPOTPAMMHUPYEMBIH
KOHTpOJLIED,
[IporpaMMUpyEMbIi B cpefie
Arduino IDE nmu
QHAJIOTUYHBIX CBOOOIHO
[PacCIIpOCTPaHsIEMbIX Cpeax
pa3paboTKH.
[IporpamMmmupyemsliii
KOHTPOJLIIEP JI0JKEH
00JagaTh TOPTAMU TSI
MOIKITIOUEHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
untepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
vt WiFi.

B cocTaB KOMILJIEKTA JOJIKEH
BXOJIUTh MOJIYJTb
TEXHUYECKOT 0 3peHMs,




MpEACTABISIONNNA COO0M
BBIUMCIIUTEIIBHOE YCTPOHUCTBO
CO BCTPOEHHBIM
MUKpOIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He meHee 1.2
[T, 06bem O3V - He MeHee
512 MO, 00beM BCTpOECHHOU
mamsTH - He MeHee 8 1°0),
MHTErPUPOBAHHON KaMepoun
(MakcUMallbHOE pa3pelieHue
BHJICONIOTOKA, NIEPEIaBAEMOTO
o unrepdeiicy USB - He
MeHee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOI.
Mo1yJib TEXHUYECKOTO
3peHus JoKeH 001a1aTh
COBMECTHMOCTBIO C
[Pa3IMYHBIMU
[IPOrPaMMHUPYEMBIMH
KOHTPOJJIEPAMH C TTIOMOIIIBIO
untepdeiicos - TTL, UART,
I2C, SPI, Ethernet. Moayis
TEXHUYECKOTO 3PEHUS TOJKEH
IMETh BCTPOEHHOE
[IporpaMMHO€E obecrieueHue
Ha OCHOBE OINEPAIIMOHHOMN
cucreMsl Linux,
[103BOJISIIOIIEE OCYIIECTBISATh
HACTPONKY CHCTEMBI
MaIIMHHOTO 00y4YeHUs
[apamMeTpoB HEUPOHHBIX
ceTeil Juist OOHapyKeHUs
00BEKTOB, OMPEICTICHUS UX
[MapaMeTpOB U JAJIbHEHIIEH
MICHTHPUKAIIH.

KOMIIUIEKT IO KEH
oOecreurBaTh BO3SMOXKHOCTD
M3y4eHHsI OCHOB pa3paboTKu
[IPOrPaMMHBIX U almapaTHBIX
KOMITJICKCOB HH)KEHEPHBIX
crcTeM, peleHni B cdepe
"NHTepHeT Bemen'", a Takxke
pelIeHuii B 006mIacTu
[POOOTOTEXHHKH,
MCKYCCTBEHHOTO MHTEJUIEKTA
1 MallTMHHOTO OOYYEHHSI.

11.

UeThipexoceBoit
y4eOHBIN

Y ueOHbII
000T-MaHUITYJISTOP
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POOOT-MaHUTTYJIATOP
C MOOYJIbHBIMH
CMECHHBIMHU
HAcaKaMu

[peHa3HaYeH /7151 OCBOCHUS
00yJaIOIUMUCS OCHOB
[POOOTOTEXHUKH, JIJIS
[10JITOTOBKH 00yYaroImuxcs K
BHEPEHUIO U MOCIEAYIOLIEMY
MCTI0JIH30BAHUIO POOOTOB B
[TPOMBIIIJICHHOM
[IPOM3BOJICTBE.

KonmnuecTBo oceli poboTa
MaHHITYJIITOpA - YETBIPE.
[lepemerieHue MHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCSM
TOJKHO YIIPaBIISITHCS
[I1arOBBIMH JIBUTATEIISIMU.
Hanpsokenne nuTaHust
[IarOBbIX JIBUTATEIEH HE
6omee 12 B.

CepBojBUraTENb YETBEPTOM
OCH JIOJDKEH obecrieunBaTh
[TOBOPOT UHCTPYMEHTA.

Yrosn noBopora
MaHUITYJISITOpa HA OCHOBAaHUU
BOKPYT BEPTUKAJIbHON OCH HE
Menee 180 rpaaycos.

J1J151 oTIpeiesIeH s TTOJI0XKEHUS
MaHUIyJIsTOpa MpU OBOPOTE
BOKPYT BEPTUKAIBHOW OCH
ITOJKEH MCIIOIb30BaThCs
PHKOZEP.

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

YT0oJ1 TOBOpOTa IEPETHETO
[ieya MaHUIYJIATOpA HE
menee 100 rpamycos.

J17151 OTIpeIesIeHUs TTOJI0KEHUS
3aJHEr0 U MepeaHero mied
MaHHITYJIITOpa TOJHKEH
MICIIOJIB30BATHCS THPOCKOIL.
Yro1 noBopoTa 1o 4eTBepTon
ocu He MeHee 180 rpaxycos.
JloKHA OBITH BO3MOXHOCTD
OCHAIIIEHUS] CMEHHBIMHU
HacaJKaMu (HampuMmep,
neprkaTellb KapaHaalia Hin
(iomacTepa, mpucocka ¢
CepBOJBUTATENEM,
MEXaHUYECKOE 3aXBaTHOE
YCTPOMCTBO €




CepBOJBUTATENEM,
[YCTPOMCTBO 151 JTa3€pHOU
paBUPOBKHU WK YCTPOUCTBO
11 3D-mieuatn).

JlomkHa OBITH BO3MOKHOCTh
[1OIKJIFOUEHUS
ITOTIOTHUTEIIBHBIX YCTPONCTB
(Hanmpumep, TpaHcmopTepa,
[pesbca i epeMeleHust
poboTa, MyabTa yIpaBIeHUs
TUIA JPKONCTUK, KaMepBI
MaIIMHHOIO 3pEHMS,
ONITUYECKOTO JTaTYHKA,
MOTyJ1s1 OECTIPOBOHOTO
ocTyma.
PoO0T-MaHHITYIIATOP TOTHKEH
oOecreunBaTh NMepeMenieHue
Haca/JKu B IPOCTPAHCTBE,
AKTHBALIMIO HACAJIKH,
BO3MO>KHOCTb TOJTYyYEHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTD
YIIPABICHUS
ITOTIOTHUTEIbHBIMU
YCTPOMCTBAMM.

Marepuan kopmyca -
anmoMuHUN. [lnamerp paboueit
30HBI (0€3 yyeTa HaBECHOTO
MHCTPYMEHTA U YE€TBEPTOMN
ocH) He MeHee 320 MM.
uTepdeiic moaxmoueHus -
USB.

JlomkeH nMeTh BO3MOKHOCTh
ABTOHOMHOM paboThI U
BHELITHETO YIIPABIICHUS.

Y IIpaBIsAOIINN KOHTPOJLIED
TOJKEH OBITh COBMECTUM CO
cpenoit Arduino.

Y IpaBistoIMi KOHTPOJUIEP
COBMECTHUM CO CpPENOi
porpamMmmupoBanus Scratch,
1 S3IKOM MPOTPaMMUPOBAHUS
C.

JlokeH oOecrieunBaTh
[TOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIJaHHBIN YrOJI U HA
3aJaHHBIN yTOJ1, TOBOPOT IO
UETBEPTOM OCH HA 3aJJaHHBIN
yroJ1, ABM)KEHUE B




KoopauHatel X, Y, Z,
[epeMenieHue Ha 3aJJaHHOe
[pAcCTOsTHUE TI0 KOOpAMHATAM
X, Y, Z, nepenauy JaHHBIX O
TeKYIIEM MTOJIOKEHUH YTJIOB,
[epefady JaHHBIX O TEKYILIHUX
KOOpJMHATaX HHCTPYMEHTA.
/lokeH noaiepKuBaTh
[epeMenieHue B JCKapTOBBIX
KOOpAMHATAX U yriax
[MOBOpPOTa OCEH, C 3aIaHHOMN
CKOPOCTBIO U YCKOPEHUEM.
Tunel nepeMenieHni B
IEKapTOBBIX KOOPAMHATAX:
IIBIDKEHUE 10 TPACKTOPHUH,
IIBIKEHUE T10 TIPSIMOM MEXKTY
TBYMsI TOUKaMH,
[epenpbrIruBaHuE U3 TOYKH U
TOUKy (mepeHoc 00beKTa).

12.

O06pazoBaTEIbHBIN
HAOOP 111 U3yUCHHUS
IMHOTOKOMITOHCHTHBIX]
POOOTOTEXHUYECKUX
CUCTEM U
MaHHITYJISIITAOHHBIX
poOoTOB

O06pa3oBaTEIbHBIN KOMIUIEKT
TOJKEeH OBITh MpelHa3HaYeH
TUTS1 U3YYCHHS
[POOOTOTEXHUUECKUX
TEeXHOJIOTHI, OCHOB
H(OPMAIIMOHHBIX
TEeXHOJIOTHI ¥ TEXHOJIOTUI
[IPOMBILLTICHHOU
AQBTOMATHU3AIINH, a TAKXKE
TEXHOJIOTUI
[MPOTOTUIIUPOBAHUS U
aJIUTUBHOTO IIPOU3BO/ICTBA.
B cocTtaB KOMIIEKTa TOTKHO
BXOIUTH:

1) UnTennexTyanbHbIi
CEPBOMO/IYJIb C
MHTETPUPOBAHHON CUCTEMOMN
YIIPABIICHHUS], I03BOJIAIONICH
00BETUHATD CEPBOMOTYITH
IPYT C IPyroM 1o
[MOCJIeI0BATETILHOMY
mHTEepdeiicy - He MeHee 6 1T,
2) PoboToTexHuueckuii
KOHTPOJLIEP MOJIYJIbHOTO
TUIIa, TPEACTABISIONIUN
o001 OAHOIIIIATHBIN
MHUKPOKOMITBIOTED C
ONEpPalMOHHONW CUCTEMOM
Linux, o0benuHEHHBIH ¢
nepudepuiHbIM

1 mrr.




KOHTPOJJIEPOM C TIOMOIIIbIO
[J1aTHI PACIIHPEHUSI.
PoGoToTexHUYeCKuit
KOHTPOJLIIEP JI0JKEH
yIOBJIETBOPSATH TEXHUYECKUM
XapaKTePUCTHKAM: KOJI-BO
s171ep BCTPOCHHOTO
MUKPOKOMITHIOTEPA - HE
MeHee 4, TAKTOBas 4acToTa
siipa - ne menee 1,2 [T,
00bem O3V - He meHee 512
MO, Hannare uHTepdercos -
SPI, 12C, 12S, TTL, UART,
PWM, nudpossie u
QHAJIOTOBbIE MMOPTHI JIJIs
[TOIKJTFOUCHU ST BHEIITHIX
ycTpoiicTB, a Takxe WiFi win
Bluetooth mis koMMyHUKaIMK
CO BHELTHUMH YCTPONCTBAMHU.
Po6oToTexXHIYeCKHiA
KOHTPOJLIIEP TOJIKEH
00ecreunBaTh BO3MOKHOCTh
[TPOrpaMMHUPOBAHHUS C
[TOMOIIBIO CPEJICTB S3BIKOB
C/C++, Python u cBoGoHO
[pacIpoCTPaHIEMON CPEabI
Arduino IDE, a takxe
YIIpaBICHUS MOJEISIMHU
[POOOTOTEXHHUUECKUX CUCTEM C
rmomorsio cpenst ROS.

3) BeruncauTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJJIEPOM - HE
MeHee | miT.
BrranciuTenbHbIN MOY b
TOJKeH 001a1aTh
BCTPOCHHBIMH TU(PPOBBIMU
mopramu - He MeHee 12 T u
QHAJIOTOBBIMH ITOPTAMH - HE
Menee 12 mT.
BrranciuTenbHbIA MOTY b
TOJKeH 00Ma1aTh
BCTPOCHHBIM MOYJIEM
0ECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi mus
CO3TaHUS
annapaTHO-IIPOTrPAMMHBIX
[PEILICHUH U
"yMHBIX/CMapT"-yCTPONCTB




TS pa3pabOTKU pelIeHUI
"NHTepHer Beniei".
BrranciuTenbHbI MOYJIb
ToJKeH 00JaaTh
COBMECTHUMOCTBIO C
nepudepuiHbIME IIATaMH
TUIS TOAKIJIFOUEHUS K CeTH
Ethernet u moaxroueHwust
BHEITHEH CUJIOBOM HArpy3KH.
4) Monysib TEXHUUECKOTO
3peHusi, MPeACTaBIISIOMNN
co00if yCTpoiicTBO Ha Oaze
BBEIYUCITUTEILHOTO
MUKPOKOHTpOJIIEpA U
MHTErPUPOBAHHON Kamephl,
oOecrieunBaroIee
[pacro3HaBaHKe MPOCTEHIINX
M300pakeHU HAa MOAYJIE 32
CUeT COOCTBEHHBIX
BBEIYHCITUTEIILHBIX
BO3MOXHOCTEH - HE MeHee |
1T,

Mo1ylib TEXHUUECKOTO
BpEHUsI IOJDKEH 00ecTieunBaTh
BO3MOYKHOCTB OCYILIECTBIISTh
HaCTPOWKY dKCIIO3ULINN,
Oananca 6emxoro, HSV
COCTaBIISIONINX, TUIOMIAIN
0OHapyKUBaeMOM 001acTH
M300paKeHUS, OKPYTIIOCTH
0OHapyXUBaeMOil 001aCcTH
M300paKeHMsl, TOJI0KEHHE
0OHapyKMBaeMBbIX 00JiacTen
OTHOCHUTENLHO JIPYT Apyra
Moaynp TEXHUYECKOTO
BpeHus TOKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C wumu TTL mnsa
KOMMYHHKAITUH JIPYT C
NIPYTOM MM BHEITHUMH
yCTpOICTBAMU.

5) Komriekt
KOHCTPYKTHBHBIX JICMEHTOB
13 MeTayia ajsi COOpKu
MO/IETT MAaHUITYJIITOPOB - HE
McHee 1 mT;

6) KoMrmiekT 351eMeHTOB J1st
cOOpKM BaKyyMHOT'O 3aXBaTa -
He MeHee | miT.




O06pa3oBaTENHHBIN
[POOOTOTEXHIUECKUN
KOMILIEKT JIOJDKCH COJIEPKATh
HaOoOp OMOIHMOTEK
TPEXMEPHBIX MOJICICH st
[IPOTOTHITHPOBAHMS MOJCIIEH
MOOUITBHBIX U
MaHUTTYJISITUOHHBIX POOOTOB
pasnuyHoro THma. B cocras
KOMIUICKTA JIOJDKHBI BXOJTUTh
MHCTPYKIIMU U METOJTUIECKUE
YKa3aHUsI 110 pa3padoTkKe
TPEXMEPHBIX MOJICIICH
MOOUIIBHBIX pOOOTOB,
MaHHITYJISIITUOHHBIX POOOTOB C
Pa3TMYIHBIMU TUITAMU
KHHEMAaTHKH (YTriioBast
KIHHEMAaTHKA,
[IOCKO-TIapalielIbHAs
KIHHEMAaTHKA,
menpTa-kuHematnka, SCARA
VJTH phIYaKHAS] KHHEMATHKA,
atgopma CTroapTa U T.I1.).
O0pa3oBaTEIbHBIN
[POOOTOTEXHUUECKUN
KOMILIEKT JIOJDKEH COJIEpKATh
MHCTPYKIIAU TI0
[IPOEKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU U METOUKH
OCYIIIECTBICHUS HHKEHEPHBIX
[pacueToB Ipu
[IPOEKTUPOBAHUHU (PACUETHI
HArpy3Kd 1 MOMEHTOB, pacdeT
MOIIIHOCTH MPUBOJIOB, pacyeT
[apamMeTpOB KHHEMATHKH H
T.I1.), UHCTPYKITUH TIO
pa3paboTKe CUCTEM
YIIPaBICHUS U IPOTPAMMHOTO
oOecrieueHus Ui ypaBiIeHUs
[poOOoTaMH, HHCTPYKIIUU U
METOIMKH T10 pa3paboTke
CUCTEM YIPaBICHUS C
pIIEMEHTaMHU UCKYCCTBEHHOTO
MHTEJJIEKTa U MAIIMHHOTO
00yJCHMS.

KommbrorepHoe 060py10BaHNe

13.

HoyTOyx

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIFOgaeMas

1 mrT.




KJIaBHaTypa: HAJIM4YNE;
Pycckas packiiagka
KJIaBUATYyphl: HAIUYUE;
/luaroHanp SKpaHa: HE MEHee
15,6 mroiMOB;

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

ba3zoBas TakTOBas yacToTa
rponeccopa: He meHee 1 [T
MakcumaibHas TAKTOBAsI
4acToTa Mpoleccopa: He
menee 2,5 I'T'w;

Koui-namars npomeccopa: He
MeHee 6 MoOaiiT;

O0beM ycTaHOBJICHHOMN
OTNIEPaTUBHON MaMATH: HE
MeHee 8 ['0aiT;

O6beM noIepKUBAEMOM
OTIepaTHUBHON MaMSTH (IS
BO3MOKHOCTH PACIIUPEHU):
He MeHee 24 ['0aliT;

O0beM HakonuTenss SSD: He
Menee 240 I'0aliT;

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

Bec HoyTOyKa c
YCTaHOBJICHHBIM
AKKyMyJsiTopoM: He Ooiee 1,8
KT

Bremaunii uarepdeiic USB
cTa”zapTa He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnuit uarepdeiic LAN
(Mcronb30BaHKe
[epEeXO0IHUKOB HE
[IpelyCMOTPEHO): HATNUHE;
Hamune monynen u
mHTEpdeiicoB
(Mcnosb30BaHUE
[IEPEXOTHUKOB HE
mpenycmoTpeno): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HAJIUYUE C MOICPHKKOM




crangapra IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hajguuue,
Manunyiastop "Mplb":
HAJINYHC;
[IpenycraHoBieHHas
OIIEpallMOHHAs CHCTEMA C
rpadu4ecKuM
[10JTb30BATEIIHCKIM
mHTEpdEiicom,
oOecrieunBaromnias padboTy
[pacTipoCTpaHeHHBIX
00pa30BaTEIbHBIX U
00IIECUCTEMHBIX
[PUIOKCHUI: HAJTMYHE.

14.

Temexka -
X PAHMITHILC
HOYTOYKOB

TUII KOpITyca: METal;
BO3MOYKHOCTh 0€3011aCHOTO
BALUIIIEHHOT'O 3aMKOM
XpaHeHHUs1 HOyTOYKOB:
HaIM4uue;

BO3MOYKHOCTH 3apsSAKU
HOYTOYKOB: HAJIMUUE,
oJiiep>kka HOyTOyKOB U3
KOMILIEKTa MOCTaBKU;
Hamnare poyrepa Wi-Fi
ctangapta 802.11n i
coBpeMeHHee: | miT.
[o/1ep’KKa HOYTOYKOB U3
KOMIUIEKTA IIOCTaBKU;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJIepKKa HOYTOYKOB
113 KOMIIJIEKTA MOCTaBKH;
Hanpspokenne nutanus: 220
B\S0 T';

[ToTpebiseMas MOIIHOCTH, BT
(Makcumym): 2500;
[ToTpebnsiemsblii TOK, A
(Makcumym): 12;

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

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

Koneca i nepeBUKEHUs €

TOPMO30M: HAJIMIUC.

1 mrr.
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