MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

PACIIOPS) KEHUE
ot 12 ssuBaps 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
rocyJaapcTBeHHOM mporpaMmmbl Poccuiickoit @enepannn "Pa3Butre oOpazoBanus', TpUBEICHHBIX B
ITpunoxkxennn N 5 K rocymapctBeHHoW mnporpamme Poccuiickoin ®enepaunn "Pa3Butne
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
Poccuiickoti @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

Hacrosimue Meronuueckue pexoMeHnanmu (nanee - PexoMeHnamm) HarpasieHbl Ha 00ecriedeHue
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 - ¢peaepanbHbIN 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
MalbIX TOpPOJAax, CO3/1aHbl U (PYHKIHOHUPYIOT LEHTPbl OOpa30BaHUS €CTECTBEHHO-HAyYHOU H
TEXHOJIOTUYECKO} 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
MOBBIIIEHUS] KauyecTBa 0Opa3oBaHMs B 00IIe00pa30BaTENbHBIX OPraHU3AUAX, PACHOJIOKEHHBIX B
CEJIbCKOW MECTHOCTH M MaJlbIX TOpojAax, pacIIUpeHHs BO3MOXKHOCTEH O0y4arolMXcs B OCBOCHHH
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HamNpaBICHHOCTEH, Mporpamm
JIOTIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW M TEXHUYECKOH 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.

OpraHu3anroHHO-TEXHUIECKOE, METOJUYECKOe U WH(POPMAIIMOHHOE COMPOBOXICHUE CO3JaHUS B
cyonrektax Poccuiickoit ®enepanmu IlentpoB "Touka pocra" ocymectBiasier DenepanbHoe
roCyJIapCTBEHHOE ABTOHOMHOE o0pa3oBaTenpHOe YUpeKICHUE JIOTIOJTHUTEIIHHOTO
npodeCCHOHATBHOTO 00pa3zoBaHus "AKaJeMHs peaju3ald TOCYIAPCTBEHHOW MOJUTHKH U
npoeCCHOHATBPHOTO  pa3BUTHS  pPaOOTHUKOB  00pa3oBaHWsi MUHHCTEPCTBA  MPOCBEHICHUS
Poccwuiickoit @enepanun (nanee - GeaepanbHbiii oreparop). 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 CEJIbCKOM MECTHOCTH U MAJIBIX TOpojax, IpHU 3TOM B MEPBYIO OUepeb CO3/IaHUE
LlentpoB "Touka pocta" peKOMEHAYEeTCsl OCYIIECTBISATh B OPraHU3alMAX, MOKA3bIBAIOIIUX 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 [Ipunoxxennto N 1 k HacTosimuM Pexomenganusm.

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";

MEPONpPUATHSI 1O KOHTPOJIO  JIOCTH)KEHUS MHMHHMMAJIbHBIX  [OKa3zaTeled co3laHus U
¢ynkunonupoBanus Llentpos "Touka pocra".

PernoHasibHBIN KOOPAMHATOP B COOTBETCTBUU CO CPOKAMU, YCTaHOBJICHHbIMU B [Ipunoxenun N 1 k
PexomennanusaM, yrBepxIaer:



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

- MIEpEeYCHb MOKa3aTeaed U UHANKATOPOB, COOTBETCTBYIOIUX NMpUBEICHHBIM B [Ipunoxenun N 2 k
HacTosIUM PekoMeHmanusaM, X 3HaYCHUH;

- iepeueHb 00111e00pa30BaTeIbHbIX OPTaHU3AlUN, PACTIONIOKEHHBIX B CEIbCKOM MECTHOCTH U MAaJIbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercs cosganue LlentpoB "Touka pocta" (mo dopwme,
npeacraBineHHoi B [Ipunoxxenun N 3);

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

Coznanne nentpa "Touka 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 koopauHaTOp HE mo3aHee AHA OTKpbITHS LlenTpa "Touka pocra" obecneuuBaet
pasMenieHre B creruaibHo co3ganHoM paszzgene "llentp "Touka pocrta" odunuanpHOrO caiTta
o0mieo0pa3oBarenbHO  OpraHu3alud B HWH(OPMALMOHHO-TEICKOMMYHHKAIMOHHON  CEeTH
"UuTeprer" uHpOpManuu o co3nanuu u pyHkunonupoanuu Llenarpa "Touka pocra', 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
WHBIX TPOrpaMM U TPOEKTOB, HE OTHOCSIIMXCA K peanu3aluu (QeaepalbHOTO MPOoeKTa
"CoBpeMeHHasi 1mikojia" HalMoOHaIbHOTO mpoekta "OOpazoBaHue", 3a CUET CPEACTB OIOKETOB
cyonexToB Poccuiickoit @enepanuu u (UiIM) CpeCTB MECTHBIX OIOJIKETOB M (1) BHEOIOIKETHBIX
WUCTOYHMKOB, a TaK)Xe HalpaBlIeHHe Ha corjacoBanue DeneparbHOMY OIepaTropy KOHIETIIHU
co3manus U QYHKIIMOHUPOBAHUS TakuX L[eHTpoB.

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’, "EcrecTBeHHble Hayku", "Martematuka u
nHopmaruka", "OOmecTBo3HaHWe W ecrecTBo3HaHue", "TexHomorus'", 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$[ U BOCIIMTAHUA UL U3YUCHUA OCHOB pO6OTOTCXHI/IKI/I,
MCXaHUKH, MEXATPOHUKHU, OCBOCHHA OCHOB MpOrpaMMHUpPOBaHHuA, pcaln3alluid IMIporpaMm
JOITOJIHUTCIIBHOI'O O6p8_30BaHI/I$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
(GYHKIIMOHUPOBAHMUSI ~ LIEHTPOB  OOpa30BaHMsSI  €CTECTBEHHO-HAYYHOM W TEXHOJIOTUYECKOM
HarnpaBieHHOCTH "Touka pocta" B 0011€00pa3oBaTENbHBIX OPTaHHU3AIUAX, PACIOJO0KCHHBIX B
cenbCKOM MecTHOCTM ©  Manblix ropoaax (Ilpunoxenne N 6), HOpUMEpPHOro THUIIOBOTO
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
npOoIIEHBIA KOMIUIEKT 000PYAOBaHUS, TPEACTABICHHBIA B IPUMEPHOM TepedHe 000pyIOBaHHS,
pPacXoHBIX MaTepHAaIOB, CPEACTB 00yUeHHs U BociuTaHus /i ocHameHus Llentpos "Touka pocra"
(ITpunoxxerane N 6). s MaJOKOMIUIEKTHBIX 00111€00pa30BaTeNbHBIX OpraHuzamuii <I1> obbeM
€/IMHUI] CPEJICTB 00YUYEHUS 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 KaXJOM M3 Mapajuieneil KOTopoil cocraiser He Oonee 1
€IMHHUIIBI.

[TpoduiibHbIi  KOMIUIEKT 000OpyIOBaHMS MOXKET OBbITH BBIOpaH i 00IIe00pa3oBaTENbHbBIX
OpraHu3alyii, UIMeIUX Ha MOMEHT co3/1aHus ueHtpa "Touka pocta" HabOp cpeAcTB 0OyUeHHS U
BOCIIUTaHMsI, MOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
Npy U3ydyeHuu npeameroB "Ousuka', "Xumusa" u "buonorus".

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



00pa30BaTeNbHBIX PE3YJIbTaTOB OOYYAIOUIMMHCSA [0 TPOrpaMMaM E€CTECTBEHHO-HAYYHOH WU
TEXHOJIOTUYECKOM  HalpaBIEHHOCTEH, BO3MOXKHOCTb  YIJyOJIEHHOrO M3y4eHHs OTAEIbHBIX
IpeMETOB, B TOM 4YHcie JiIs (popMupoBaHHs M300peTaTENBCKOr0, KPEaTHBHOIO, KPUTHUYECKOTO
MBILIEHHS], pa3BUTHS (YHKLIMOHATIBHON I'PAaMOTHOCTH y OOYUaIOIIMXCsl, B TOM YHCJIE €CTECTBEHHO-
Hay4YHOM 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
npodmisHoro komruiekta ([Ipunoxenne N 6 K METOINYECKUM PEKOMEH/IAIISIM).

[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 HampaBieHMM Ha COTJIaCOBaHHME HH(PACTPYKTYpHOTO JIMCTA, COAEPIKAIIETO CTaHIapTHHIC
KOMIUTIEKTBI, PernoHaIbHEIN KoopauHaTop npenocrasiseT (1mo Gpopme DenepaabHOro oneparopa):

- NOATBCPXKACHUC OTCYTCTBUA B COOTBCTCTBYIOIIUX O6p3,30BaTeJII)HI)IX opraHu3anuiax, OCHAIICHUC
KOTOPBIX INIAHUPYCTCA, 060py,[[0BaHI/I$I, PaCXOJHBIX MATCPHUAIOB, CPCACTB O6y‘IeHI/IH H BOCIIMTAaHHA,
YKa3aHHBIX B IICPCYHEC CTAHAAPTHOTO KOMIIJICKTA,

- IOATBEpIKJeHNE HannuMs (1100 obecrieyeHne Halu4us 10 MOMeHTa ocHaileHus Llentpos "Touka
pocta") yclaOBMHM i XpaHEHHUS M MCIOJIb30BaHUS XMMHMUYECKHUX pPEAKTUBOB, B TOM 4YHCIIE
HE00X0IMMOro 000pyIOBaHMs, BKIItOYas IIKa( BHITSKHOW MAaHOpPAMHBIM M mKad I 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 MeCcT B  00mIe00pa3oBaTeNbHBIX  OpraHU3aLUsX,
yTBEpkKACHHOMY Npuka3zoM Munnpocsemenus Poccun ot 3 centsdps 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.

IIpoexTupoBanue, 30HUpoBaHue nomemeHn LlenTpoB "Touka pocrta" um omnpeneneHue nu3anH-
pELIEHUI OCYLIECTBIISIETCA C YY€TOM PYKOBOJACTBA IO IPOEKTHPOBAHMIO LEeHTpoB "Touka pocta”,
YTBEPXKIAEMOTro (pesiepaibHbIM OIEPaTOPOM.

ITpu mpoekTupoBaHuu, 30HMpoBaHUM NomemieHuil LlenTpoB "Touka pocra" cieqyer y4uuThIBaThH



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
HACTOSAIMMHU PekoMeHIanusIMi U WHBIMH WH(MOPMAIMOHHBIMU U METOJAMYECKUMHU MaTepuaiaMu
®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
nprodpeTaeMoro 060pyI0BaHMsI, PACXOAHBIX MAaTEPUAJIOB, CPEJICTB OOYUEHHUS U BOCIIUTAHUS.

He menee 1/3 oObema BHEYpOUHOU €ATEIBHOCTH 00YYAIOIIUXCS JOJIKHO 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 U JIOIOJHUTENBHONO 00pa3oBaHUS OCYHIECTBISETCS 00I1e00pa3oBaTeIbHBIMU
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 TEXHOJIOIMUYECKOH HaIlpaBIEHHOCTEH
onpezaenensl B [Ipunoxxennn N 5 k HacTosmuM Pekomenaanusm.

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
00yJaromux MEpONpHUATHH MO0 BOIPOCAM OpraHM3aluu 00pa3oBareNbHOro mpouecca 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
JOTIOTHUTEIILHOTO TpOo¢eCCHOHAIBHOrO0 00pa3oBaHus (KypChl TOBBIIMICHHUS KBaNU(UKALUU) 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 paboTHukoB 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  TOJACPKKH  CO3JaHUS |
¢ynkunonuposanus LlentpoB "Touka pocra" Ha Tepputopun cyobektoB Poccuiickoit @enepanuu
PernonanbHbIM ~ KOOpPAMHATOpPOM  oOecreyuBaeTcs  BOBJIIEYEHHE  JETCKUX  TEXHOIMApKOB
"KBantopuym", 1eHTpoB uudpoBoro oobpazoanus jgereil "IT-ky0", KIIOUEBBIX LIEHTPOB
JIOTIOJTHUTEILHOTO 00pa3zoBanus "Jlom HaydHOU Kosmaboparuu" B nestenbHOCTh LleHTpoB "Touka
pocta" B cinenyromux 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 W BHEAPEHHUS IPOrpaMM JOMOJHHUTEIHHOIO 00pa3oBaHUS €CTECTBEHHO-
Hay9HOH ¥  TEXHMYECKOH HANpaBICHHOCTH, OpPraHU3allMd  BHEYPOUYHOH  JESTENbHOCTH
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 oOMEeHy OMbITOM padOTHl Ha BBICOKOOCHAIEHHBIX YYEHHKO-MECTaX, B TOM YHCIE IO
peann3auuy npeaMeTHbIx obsacteil "EcrecTBeHHO-HayuHble npeamersl”, "EcTtecTBeHHbIE Hayku',
"Marematuka u uHpopmaTtuka", "OOmecTBo3HaHuEe W ectecTBo3HaHMe", "TexHomorusa", a Takke
nporpamm JIOTIOJTHUTETLHOTO o0Opa3oBaHwUs €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 4HCIE COOBITHSIX, TMPOBOJUMBIX JUIsi KOHCYJIBTAIIMOHHOTO COIPOBOXICHUS POJIUTEIICH
(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
HCIIOJIb30BAaHUEM BBICOKOOCHAIIIEHHBIX YUYEHUKO-MECT, CO3/aHHbIX B cyObekTe Poccuiickoii
@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  MCIIOJIb30BAaHHMEM  KaJpPOBBIX  PECYpCcOB,  OOECHEYMBAIOLUIMX  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.

Llentpsl "Touka pocta" HCNONB3yIOT UHYPACTPYKTYPY U KaJIPOBBIE PECYPCHI AETCKUX TEXHONAPKOB
"KBanTopuyM", co3maBaeMbix Ha 0Oa3e 00I1Ie00pa30BaTENBHBIX OpTaHU3AMMA, ISl Pa3BUTHSA
INPOEKTHON JesTenbHoCcTH oOywaronuxcs. Ilemarorumueckue padotHuku Llentpo "Touka pocra"
o0ecreunBarOT ydyacThe oOydarolIuXcsi B MEPONPUATHUAX JIETCKUX TexHomapkoB "Ksantopuym" c
yJAJIEHHBIM HCIOJb30BAHUEM OOOPYAOBaHUs, CPEJICTB OOY4YeHHS W BOCIHUTAHHS, a TaKxKe
IPUHUMAIOT y4acTHE B OPraHU3YEMbIX MMM CEMHHApax IO AEMOHCTpauuu 3((EKTUBHOTO OIbITA
peanu3any 00pa3oBaTEIbHBIX €CTECTBEHHO-HAYYHOU, TEXHOJIOIMYECKON M MHBIX HalpaBJIEHHOCTEH
cpeau MHBIX 00Ie00pa30BaTEeNbHBIX OpPraHU3alMi, pPAcION0KEHHBIX 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
rOCYyJapCTBEHHBIX (MyHHIMNAIBHBIX) YCIYr B cdepe IOMIKOJIBHOrO, HAvaJbHOro 00mIero,
OCHOBHOIO  OOLIEro, cpexHero oOIero, CpemHero mnpodeccHoHaIbHOro  00pa3oBaHus,
JIONIOJIHUTEIBHOTO 00pa3oBaHUs JAETEl U B3POCIBIX, JONOJHUTEIBHOIO INPO(EeCcCHOHANIBHOTO
o0pa3oBaHUs AJs JIML, UMEIOLMX WIHM IMOJyYarolluX cpeiHee MpodeccuoHaibHOe 00pa3oBaHME,
npoheccCuoHaNbHOr0 00yYeHHUs, MPUMEHSIEMbIMH MIPH pacueTe oObeMa cyOcuauu Ha (PUHAHCOBOE
o0ecrieyeHHe BBIIOJHEHUS TOCYAAPCTBEHHOro (MYHHUIMIAJIbHOIO) 3aJaHMsi Ha OKa3aHUe
rOCy/IapCTBEHHBIX  (MYHULUINAIbHBIX)  YyCAYr  (BBIIOJIHEHHE  PabOT)  TrOCyAapCTBEHHBIM
(MyHMLIMTIAIBHBIM) yUYpeXJIE€HUEM, YTBEP)KICHHbIMU IpHKazoM Munnpocsemenuss Poccun ot 20
HOs10ps 2018 1. N 235 1 BKIIIOYAIOIIMMH B TOM YHUCIIE:

- omIary TpyJda T[eJarornyeckux pabOTHUKOB  0O0IIeo0pa3oBaTeIbHON  OpraHu3aluy,
oOecneunBaromux pynkironuponanue Llentpos "Touka pocra";

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

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

[Ipu ¢opmupoBanun Owmxera cyobekra Poccuiickoit ®denepanuum (mMectHoro Oroaxera) Ha
OYepeHOI roJl U TUIAHOBBIN MEePHOA HEOOXO0AUMO MpeaycCMaTpUBaTh OIOKETHBIE aCCUTHOBAHUS B
o0veme, HeoOxonuMoM i (¢uHAHCOBOrO oOecrneueHus ¢yHkuuoHuposanus LlentpoB "Touka
pocTa", B TOM 4HCJIe C y4ETOM COOTBETCTBYIOIIEH MHIEKCAIUH.

7. 3aKJII0YHUTEIbHbIC MMOJ0KeHUS

[Ipu peanuzanuu MeponpusATHH B IesX co3nanusa U GyHkuunonupoBanus Llentpos "Touka pocra"


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

cyonrekT Poccuiickoit ®@enepanuu obecrieunBaeT coOMIOeHHE TPeOOBAaHWI AHTUMOHOMOJIBHOTO
3aKOHOJIATEIhCTBA M 3aKOHOJATEIhCTBA O KOHTPAKTHOW CHCTEME B cpepe 3aKylok TOBapoB, padoT,
yCIyr aiss 0o0eCnedeHHs] 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,
o0ecrieyeHns PO3PaYHOCTH, MIPEIOTBPAILECHHSI 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 pocta" 3a cuer cyOcuauu u3 enepanbHOro O KeTa OF0HKETaM
cyobekToB Poccuiickoii @enepanuu Ha COOUHAHCUPOBAHHE PACXOAHBIX 00S3aTEIBCTB CYOBEKTOB
Poccuiickoit deneparuu:

- o0ecrnieunBaeTcs LEHTpaM3alMsl 3aKylNOK B IOPSAKE, ONPEICICHHOM 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 TpeOoBaHUsMU cTrathu 14 denepaabHOro
3akoHa ot 5 anpens 2013 r. N 44-®3 "O koHTpakTHOU cucTeme B cdepe 3aKylmoK TOBApOB, padoT,
YCIIYT U1t 00€CIeYCHHSI TOCYIapCTBEHHBIX M MYHUITUTIAIBHBIX HYXK'".

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

- nojoxeHus: nocranoninenus [IpaBurenscrBa Poccuiickoit @enepanuu ot 03.12.2020 N 2013 "O
MHHUMAJIBHOH JJ0J1€ 3aKyITOK TOBAPOB POCCHIICKOTO POUCXOKACHU'";

- nojoxeHus: nocranonnenus [IpaButensctBa Poccuiickoit @enepauun ot 03.12.2020 N 2014 "O
MUHUMAaJIbHON 0053aTeNbHON [10JI€ 3aKyNOK POCCHUICKMX TOBAPOB M €€ JOCTH)KEHUHU 3aKa3uuKoM"
(BmMecte ¢ "[omoxkeHreM O TPeOOBAaHUAX K COACpXaHUIO M (GopMe oTueTa 00 00BEMe 3aKyIOK
POCCHICKHMX TOBapoOB, B TOM YHCJIE TOBApOB, MOCTABIISIEMBIX IIPH BBIOJHEHUH 3aKylaeMbIX padoT,
OKa3aHHMH 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B LEJSIX JOCTIIKEHUS 3aKa3YMKOM MUHUMAaJIbHON
00s13aTeIbHOM JIOJIM 3aKYNOK, O TPeOOBaHUSAX K COJEpPKAHUIO OOOCHOBAaHUS HEBO3MOXKHOCTHU
JOCTIDKEHUS 3aKa3YMKOM MUHUMAJIBHON 00s3aTeIbHON JOJH 3aKYyIIOK POCCHUHCKUX TOBAapOB (B TOM
YHCI€ TOBAPOB, IMOCTABISEMBIX IMPHU BBINOJHEHUM 3aKyMaeMbIX paboT, OKa3aHMM 3aKyIaeMbIX
YCIYT) OTAEIBHBIX BHJOB, MPH OCYIIECTBICHWU 3aKYNOK KOTOPBIX YCTAaHOBJIECHBI OTpaHHYCHHS
JIONyCKa TOBApOB, INMPOUCXOAIMX M3 HMHOCTPAHHBIX TOCYIapCTB, O TMOpPSJKE MOATOTOBKU H
pasMeleHnss B eIWHOW WH(POPMAIMOHHOW cucTeMe B cdepe 3aKylmoK TakuX OT4deTra W
o0ocHoBanua", "lloJdokeHHEM O TOpAAKe, KPUTEPUAX U TOCIEIACTBUU MPOBEACHUS OLIEHKU
BBITTOJIHEHHS 3aKa3YUKOM OOSI3aHHOCTH JOCTFDKEHUS MUHUMAIIbHOW 00S3aTeNIbHOW JONH 3aKYIOK
POCCHICKHMX TOBapoB (B TOM YHCII€ TOBAPOB, MOCTABISIEMBIX MPH BBIMOJIHEHUH 3aKylaeMbIX paloT,
OKa3aHWM 3aKyIMaeMbIX YCIYT) OTAEIbHBIX BHIOB, TPH OCYIIECTBICHUU 3aKyIOK KOTOPHIX
YCTAQHOBJICHBI OIPAaHUUEHHS JOMTyCKa TOBAPOB, IPOUCXOIAIIMX U3 HHOCTPAHHBIX roCcy1apcTB").

IIpunosxcenue 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, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOT TYECKOH
HATIPABJIJEHHOCTEM "TOUYKA POCTA"

N HaumenoBanue OTBETCTBEHHBIH PesynbTar Cpox
MEpONPUITHS
1. Y TBEpKICHBI: PernonanbHbIN PacniopsiauTenbHblil [He nmo3aHee 31
- JOJDKHOCTHOE JIULIO B [KOOPZMHATOP aKT pErMOHAJIBHOIO [HBaps X <2>rona
COCTaBe opraHa
[PETMOHAIBHOTO MICTIOJTHUTEJIbHON
BETOMCTBEHHOT'O BIIACTH,
[poeKTHOro oduca, OCYILECTBIISAIOLIETO
OTBETCTBEHHOE 3a rOCy/1apCTBEHHOE
CO3JlaHKE U yrpaBiieHue B chepe
(yHKIIMOHHPOBAHNE 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
CEICKOM MECTHOCTH U
MaJIbIX TOpo/iax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3TaHKE
[{enTpoB "Touka

ocra".

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

akT POIB
3. OOBsABICHBI 3aKYIIKH  |PermoHambHbIN 3BemeHus o He ro3aHee | anpens




TOBApOB, paboT, yCIYyT [KOOPAMHATOP [TPOBEACHUU X roga

s coznanus LienTpos 3aKYyIIOK

"Touka pocra"

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

lentpoB "Touka

pocra"

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

"Touka pocta" B Poccun nnm

COOTBETCTBUE C DenepaabHbIM

METOANYECKUMU OIIEPATOPOM

[PEKOMEHJAlUSIMU

MuHIIpOCBELICHUS

Poccun

Hauano paboThl PernonanbHbIN Mudopmanmonnoe |1 cenTsa6ps X roga
[lentpoB "Touka KOOPAUHATOPD ocsenieHue B CMU

pocra"

E>xekBapTanbHbIN PernoHabHbIN Otuer 1 oxTs16ps X roza,
MOHUTOPHUHT KOOPAHHATOP DenepanbHOMY najee -
BBITTOJIHEHUS OIepaTopy Mo €KEKBApTaJIbHO B
[TOKa3aTeNe CO31aHMs MTOraM TeYeHHEe 2-X JIET

1 (O YHKITMOHUPOBAHHUS MOHUTOpPHUHTA

tenTpoB "Touka
octa"

<2> X - roj noysy4yeHus cyocuauu.

K Memoouueckum pekomenoayusim

OYHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHbLIX OPI'TAHU3ALIUSX,

Ipunoowcenue N 2

MUHUMAJBHBIE UHIAUKATOPBI U TOKA3ATEJIN
PEAJIU3ALIUA MEPOINPUSITUI IO CO3JIAHUIO U

PACHOJOXEHHBIX B CEJIbCKOH MECTHOCTH U

MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUA

ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'MYECKOM

HATIPABJIEHHOCTEM "TOYKA POCTA"




Haumenosanue MuHanMaiabHOE MunanmaiabHOE Mertonuka pacyera
WHNKATOpa 3HAYEHUE B TOJ U1 | 3HAYCHHE B TOJ IS MUHUMAJIBHOTO
(mokazarerns) 0011e00pa30BaTeIbHbIX| MaJOKOMIUIEKTHBIX |[TOKA3aTessl B LIEJIOM I10

opranuzaiyii, He  [oOreoOpa3oBaTeNbHBIX| CyObeKTy Poccuiickoit
SBIISIOIIUXCS OpraHu3auit ®denepanu, B roj
MaJIOKOMIUICKTHBIMU
UuciieHHOCTh 300 100 CyMMa 3HaYCHHI
00yJaronmxcs (B rox otkpbITHs - 150)|(B roa oTkpbiThs - 50) [moka3aTens mo Bcem
00111600pa30BaTEIIHLHOM 00111600pa3oBaTeIbHBIM
OpraHU3aIuH, OpraHu3aiysM, Ha 0aze

OCBaMBAIOIINX JBA U
Oosee yueOHBIX
[peaMeTa U3 4ncia
[peIMETHBIX o0acTen
"EcTecTBEeHHO-Hay4HbIE
peaMeTs”,
"EcTecTBeHHbIC HAyKu'",
"MaremaTuka u
mHpopmaTuka",
"OO0111eCTBO3HAHUE U
ecTeCTBO3HaHME",
"Texnomorus" u (Wim)
KypChbl BHEYPOUHOM

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

KOTOPBIX CO3JAFOTCS
eHTpbl "Touka pocra"

(uenoBeK)

YncneHHOCT 60 30 CymMa 3Ha4eHU I
00y4JaroInXCs (B rox otkpbiTHs - 30) |(B rojx OTKpbITHS - 15) [moKaszaresns mo Bcem
0011e00pa3oBaTeIbHOM 0011e00pa30BaTeIbHBIM
OpraHu3aluy, OpraHu3aiusm, Ha 0aze
0OCBaNBAIOIINX KOTOPBIX CO3/IaI0TCS
ITOTIOJIHUTEIIbHBIE eHTphl "Touka pocra"
00111600pa3oBaTebHBIC

PO pamMMBbI

TEeXHUYECKON U
€CTECTBEHHO-HAy4YHOU
HAIIPaBJIEHHOCTHU C
MCII0JIb30BaHUEM
CpEICTB OOYYCHHS U
Bocniutanus Llentpa
"Touka pocra" <4>
(uenoBek)

Vo megarornaeckux

100

100

100




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

<3> Hcnonp30BaHue CpeCcTB 000PYIOBaHUsL, O0OYUEHHS U BOCIIUTAHUS BO3MOXHO HA BCEX YPOBHSX
o0rmiero oO6pa3oBaHus U LEIeCO00pa3HO s pealn3alui YPOUHOU U BHEYPOUHOU NEATETBHOCTH 110
porpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJOTMYEeCKOW HampaBieHHOCTe. Pacuer mokazarens
npeaycMaTpuBaeT — CyMMHPOBaHME  YHCICHHOCTH  OOydarommxcsi — o0meoOpazoBaTeIbHON
OpraHHu3aINy, KXl U3 KOTOPHIX 33JIeiICTBOBAH B OCBOCHHH HE MEHEE JIBYX IMPEIMETOB, KYPCOB,
JUCLUIUIMH (MOJyJiel) €CTeCTBEHHO-HAYYHOM U TEXHOJIOTMUECKON HamlpaBiICHHOCTEH B paMKax
peanu3alnuyu OCHOBHBIX 00I11e00pa30BaTEeNIbHBIX MPOrpaMM. YUHUTHIBAIOTCA y4YEOHBIE MPEAMETHI U3
ypciaa TmpeaMeTHBIX obnacteit  "Marematuka u  mH(popmartuka', "OOIIECTBO3HAHWE W
ecrectBo3Hanue", "TexHonorus", "EcTtecTBeHHO-HayuHble npeameThl”, "EcTrecTBeHHbIE Hayku'" U
(um) Kypchl BHEYPOUHOM JEATEIBbHOCTH, PEaIU3yeMble C HUCIIOIb30BAaHUEM CPENCTB OOy4eHHUS U
Bocniutanus LlentpoB "Touka pocta". B ciywae, ecinu B 001meoOpa3oBaTeIbHON OpraHU3aIMH,
oO11asi YUCIEHHOCTh 00YYaIOIIMXCsl MEHbIIE YKa3aHHOI'O 3HAYEHMsI, 3HAUCHUE [TOKA3aTeNsl TOJIKHO
coctaBisaTh He MeHee 80% oT 0011el YUCICHHOCTH 00yYaroINXCsl.

<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  yuciaeHHocTH — oOydaromuxcs. I MallOKOMIUIEKTHBIX
00111e00pa30BaTeNIbHBIX OpraHu3alMi JOMYCKAaeTCsl OTCYTCTBHE JIMIEH3UMHM Ha JIOMOJHUTEIBHOE
o0pa3oBaHHE U peali3yeMbIX IPOrpaMM JIOINOJHUTEIBHOTO 00pa30BaHHUS.

<5> B cooTBeTcTBUM ¢ NYHKTOM 2 yacTu 5 ctatbu 47 denepanbHoro 3akoHa ot 29.12.2012 N 273-
@3 "O6 obpazoBanuu B Poccuiickoit denepanun" noBbllIeHHE KBATHU(PHUKAUU MEAArOrHYECKUX
pabOTHUKOB OCYILECTBISETCSI HE pEXe OJHOro pasza B TpH roja. lloBelieHHe KBanu(pUKAIMH
nejarornyeckoro padbotHuka neHtpa "Touka pocra" 3acuuThIBaeTCs MPU HATMYUM JIEHCTBYIOIIETO
(c maThl MPOXOKIEHUS MPOLUIO He OoJsiee 3 JIeT) YAOCTOBEPEHUS O MOBBIIIEHUH KBAaTHU(PUKALUU 110
mporpamMmamM, COOTBETCTBYIOIIMM HampaBieHHOCTAM Llentpa "Touka pocra", wiam MpoXOXKICHUH
o0yyeHHss 1O mporpammaMm ¢eaepalbHOro ormneparopa. Takke Y4YUTHIBA€TCS HaIU4YHE Y
MeAarorn4eckux pabOTHUKOB yIOCTOBEPEHHMM O MOBBIIIEHHHM KBAIH(HUKAIMK 10 IporpamMmmam M3
@denepanbHOTO peecTpa 00pa3oBaTeNbHBIX MPOrPaMM  JOMOJHUTEIBHOTO MPOPECCHOHATHLHOTO
o0OpazoBaHwUs.

Ipunoowcenue N 3

K Memoouueckum pekomenoayusm

IHEPEYEHDb OBHIEOBPA3SOBATEJIbHbIX
OPI'AHM3AIINU, HA BA3E KOTOPBIX IINTAHUPYETCA
CO3JAHUE U ®PYHKIUMOHUPOBAHUE HEHTPOB
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OBPA3OBAHUS ECTECTBEHHO-HAYYHOM "
TEXHOJIOIT'NMYECKOM HAITPABJIEHHOCTEH "TOUYKA
POCTA"B  T'OAY B PAMKAX ®EJEPAJIBHOTO
IMPOEKTA "COBPEMEHHAS HIKOJIA"
HAIIMOHAJIBHOT'O ITPOEKTA "OBPA3SOBAHHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCUMCKOH ®EJIEPAILINN)

N | HaumeHnoBanue HaumenoBanue Opunnueckuit anpec |YucaeHHoCTh [MamoKOMIUIEKTHAS
I1/TIMYHUTIATIATFHOT000IIIe00pa30BaTeIbHOMOOIIC00pa30BaTEILHOMOO yIatO X CH| (ma/mer,
oOpa3oBaHMs |OpraHu3amuu, Ha 0aze | opraHu3amuu (1o KOJHWYECTBO
KOTOPOU TIJIaHUPYETCS yCTaBy) KJI1aCCOB-
cosnanue I{entpa KOMILJIEKTOB)
"Touka pocra"
Ipunooscenue N 4

K Memoouueckum pekomeHOayusam

TUIIOBOE MOJIOKEHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOMN N TEXHOJOIMYECKOU
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 00IE00pa3oBaTEIbLHON Opranuzanu> (nanee - LleHTp) co3nan c
LEeNbI0 pa3BUTHUS y OOydYaloOIIMXCSl €CTECTBEHHO-HAay4HOM, MaTeMaTH4ecKoW, MH()OpMalOHHON
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEaTUBHOI'O MBIIUICHHUS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOW HAIPABIEHHOCTEHN.

1.2. LleHTp He sSBIsSETCS HOPUANYECKUM JIUIIOM W JACHUCTBYET JJISI TOCTMXKEHHS YCTABHBIX LEJeH
<HaWMEHOBaHHUE 0011e00pa30BaTENBLHON OpraHu3aIui> (Jajiee - YUpexkIeHHe), a TakKe B Iesix
BBIIIOJTHEHUSI 3aJad M JIOCTIKEHUS TIOKa3aTeled W PEe3yJbTaTOB HAIMOHAIBHOIO MPOEKTa

"OOpazoBanue".

1.3. B cBoeil nearenbHocTH lleHTp pykoBoacTByeTcs PenepaibHbIM 3akOHOM Poccuiickoi




Oeneparun ot 29.12.2012 N 273-93 "O6 obpazoBanuu B Poccuiickoit @enepanun", ,
JpYTMMH HOPMaTHBHBIMH JOKyMeHTamMM MunucrepctBa npocsemenus Poccuiickoit ®@enepanuy,
WHBIMU HOPMAaTMBHBIMM IIpaBOBbIMM akTamMu Poccuiickoir ®denepanuu, IporpamMmon pa3BUTHSA
<HaMEHOBaHME 00Ie00pa30BaTEeNbHON OpraHu3aluyu™>, IJJaHaMu paOoThl, YTBEP’KIACHHBIMU
yapenurenem 1 HactoAmuM [lonoxxeHuem.

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, PACIIMPEHHUsS BO3MOXKHOCTEH OOy4aroluxcs B OCBOCHHMHU
y4€OHBIX NPEIMETOB E€CTECTBEHHO-HAyYHOW U TEXHOJIOIMYECKOM HalpaBiIeHHOCTEH, Nporpamm
JIOTIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW M TEXHHYECKOI HampaBIeHHOCTEH, a Takxke
JUTSL TIPAKTHYECKOW OTpabOTKM y4eOHOro MaTepuana o y4eOHbIM npeameram "@usuka', "Xumus'",
"buonorus".

2.2. 3agayamu LleHTpa sSBISAIOTCS:

2.2.1. peanu3anus OCHOBHBIX OOIIEOOpa3OBaTEIbHBIX NPOTPAMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOH HANpaBJICHHOCTEH, B TOM YHCIIE B paMKaX BHEYPOUHOM
NEeSITeILHOCTH 00yUYaroMInXCs;

2.2.2. pa3paboTka W peaau3alus Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00Ie00pa30BaTEeIbHBIX
NpOTrpaMM €CTECTBCHHO-HAyYHOW M TEXHHYECKOW HAINPaBJICHHOCTEH, a TAK)KE MHBIX MPOrpamm, B
TOM YHUCJIC B KaHI/IKYJ'IHpHI)II\/’I nepuona;

2.2.3. BOBIICUCHHUE o6yqafonmxc;1 " neJarortycCKnux pa6OTHI/IKOB B IPOCKTHYIO ACATCIBHOCTD;

2.2.4. opraHuzanus BHEY4eOHOH JesATEeIbHOCTM B KaHMKYJSIpHBIA Mepuoi, pa3paboTka u
peanu3anysi COOTBETCTBYIOIIMX 00pa3oBaTeNbHBIX NpOrpaMM, B TOM UHWCIe JJi Jiarepe,
OpraHU30BaHHbBIX 00Pa30BaTEIbHBIMU OPraHU3alUsAMU B KAHUKYJISIPHBIA IEPUO/T;

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

2.3. lleHTp ansi JOCTUKEHHUSI LI€JI U BBINIOJIHEHUS 33/a4 BIPAaBe B3aUMOJIECHCTBOBATD C:
- pa3IUYHBIMHU 00pa30BaTEIbLHBIMU OPTaHU3ANMUIMH B (hOPME CETEBOTO B3aUMO/ICHCTBHSI;
- C UHBIMU 00pa30BaTeIbHBIMU OPTraHU3aIUsIMHU, Ha 6a3e KOTOPHIX co3Manbl IeHTpHI "Touka pocra";

- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBISIONIMM (QYHKIMH 1O HHGOPMAIMOHHOMY,
METOJMYECKOMY M OPTaHU3aIIMOHHO-TEXHUYECKOMY COIIPOBOXK/ICHUIO MEPOTIPUATHI MO CO3JaHUIO 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) 06yqalonmxc51, B TOM YHCJIC C
IMPUMCHCHUEM O CTAHIIUOHHBIX 06p330BaTeJ'IBHBIX TEXHOJIOTHI.

3. llopsinok ynpasiaenusi llearpom "Touka pocra'

3.1. PyxoBomurenp VYupexaeHuUs U3JAeT JIOKAIbHBIH HOPMATHBHBIM AaKT O Ha3HA4YE€HUU
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pykoBoautens LlenTpa (KypaTopa, OTBETCTBEHHOTO 3a ()yHKIIMOHMPOBAHUE U Pa3BUTHE), @ TAKXKE 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 ONEepaTUBHOE PYKOBOACTBO LleHTpoMm;

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 YupexkaeHus o pe3ynbrarax padotsl LleHTpa;

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

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocyuecTBIATh paccTaHOBKY KaJapoB LleHTpa, mpuem Ha paboOTy KOTOPBIX OCYIIECTBISETCS
IPUKA30M PYKOBOAUTENS Y UPEKICHHUS;

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. ocymecTBIATh MOJArOTOBKY O0OyYarolmMXcs K YYacTHI0 B KOHKypcax, OJMMIIMAJax,
KOH(EepEeHIMAX U HHBIX MEPONPUATHIX 0 MPOQUITI0 HarpaBlieHUH nesrenbHocTH LlenTpa;

3.44. 1o cOrnacoBaHMIO C PYKOBOJWTENEM YUPEXKICHUS OCYIIECTBIATh OPTraHU3ALHI0 U
IPOBEJICHNE MEPOTIPUATHI 1O pod U0 HanpaBieHui aestenbHocT LlenTpa;

3.4.5. oCcylIecTBIATh UHBIC MpaBa, OTHOCAILIUECS K JesTenbHOCTH LleHTpa M He mpoTuBOpeyalne
HelsiM M BHJAAM JESTEIbHOCTH 00pa3oBaTeNbHOM OpraHM3alliMi, a TakKXKe 3aKOHOJATeNbCTBY
Poccuiickoit denepanuu.

Ipunoowcenue N 5

K Memoouueckum pekomeHOayusam

PEKOMEHJAALIMMU 110 UCITOJb30OBAHUIO
CTAHAJAPTHOI'O KOMIVIEKTA OBOPYJIOBAHUSA
HEHTPA "TOYKA POCTA" I1PU PEAJIU3ALIUUN
IMPOI'PAMM ECTECTBEHHO-HAYYHOH "
TEXHOJIOI'MYECKON HATTIPABJIEHHOCTEHN

[lepeuenb cTaHAapTHOrO KOMIUIEKTa OoOOpymoBaHus s ocHameHus LlentpoB "Touka pocra"
c(OpMHUPOBAH C yYETOM Psiia 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 HarmsagHbBIX CpEACTB OOy4YeHHMS M JEMOHCTPALlMOHHOTO O0OpYHOBaHMSA
UMEIOTCsl 0a30BBIC JIEMEHTBI, OOLIME JJIsi OCHOBHOTO OOIIEro M CPeJHEro oOmiero oOpa3oBaHMSI.
[udposast maboparopuss u 0OOpyAOBaHHE OOIIET0 HA3HAYCHHUS TO3BOJISIOT OOECIeYnBaTh
JeATEIBHOCTh OOYYalOIIMXCsl Kak B OCHOBHOW, Tak M B CTapllel LIKOJE, a B COBOKYIHOCTU C
U(POBBIMU JTA0OPATOPUAMHU IO (PHU3UKE, OMOJOTHH M XUMHUH - MPAKTHYECKYIO JEATEIbHOCTH B
paMKax M3y4eHUsI €CTECTBCHHO-HAay4YHBIX mpeamMeToB B 10 - 11 kiaccax Ha yriayOJeHHOM ypOBHE.

[lpyHoMn couyeTaHWst KIACCMUECKMX M COBPEMEHHBIX CPEACTB M3MEPEHHH U  Croco0oB
HKCIEPUMEHTAIBHOTO HCCIIEIOBaHMs SBJICHUH. B coctaB 00OpyIOBaHUS BXOIAT KJIACCHYECKHE
CpeAcTBa HM3MEpeHUs (HampuMep: AWHAMOMETPBI, CTPEJOYHbIE aMIEpPMETP M BOJBTMETP) H
udpoBsie pUOOps (HarpuMep: HUPPOBBIE BEChl, CEKyHAOMEp) U AaTdyuku. CoOaroaeHue 3Toro
NpUHIOMIA UMeeT 0c000e 3HaYeHHUE [l YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHMs, HOCKOJIBKY 3/1€Ch
MPOUCXOIUT 3HAKOMCTBO CO CHOcOO0aMHM U3MepeHUs: (U3MYECKUX BEIWYHH, (HopMHpyeTcs
NOHMMAaHHE NPUHIMIOB JCHCTBUS AaHAIOTOBBIX HM3MEPHTENBHBIX NPUOOPOB M 00ECHeYHBACTCS
Nepexo/l K UCIOJIb30BaHUIO HHCTPYMEHTOB LIU(PPOBOI J1ab0opaTopuu.

[IpuHuun npuopuTeTa YYEHUYECKOTO SKCIEPUMEHTA I pealnu3alli CUCTEMHO-AESITEIbHOCTHOIO
noaxoAa. Peanmuzarusi CUCTEMHO-IEATEIBHOCTHOTO TOJX0/1a B OOYYEHUM E€CTECTBEHHO-HAYUYHBIM
npeaMeram 0OasupyeTcsi B IMEPBYIO OYepeb Ha BOBJICUEHUU OOYdYaIOIIUXCS B MPAKTUYECKYIO
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/l yueHUYeckux padbot. Cieayer OTMETHTh, YTO B HACTOSIIEE BPEMs U3yUeHHUE
bu3uky, XUMHUU M OHOJOTMM B OCHOBHOHM IIKOJNe M Ha 0a30BOM YypOBHE CTapiieil LIKOJIbI
OPUEHTUPYETCSA HA OCBOCHHE E€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KOTOPOE HMJET 4Yepe3 pa3BUTHUE
CIIOCOOHOCTEH yyalmxcsl aHaJINu3upPOBaTh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0O MHGOPMAIUIO U
HUCITIOJIB30BAThH HOJ'IyLIeHHI)IG 3HAHUS IJIs1 06T)$ICH€HI/I$I SIBJIGHI/Iﬁ 158 npouecc03 0pr>1<a}0ulero ana;
MOHUMATh OCOOCHHOCTH WCIIONb30BAHUS METOAOB E€CTECTBO3HAHMS JUISl TMONYYEHHs] Hay4HBIX
JaHHBIX HpOSIBJ'[SITI) CaMOCTOSATCIBHOCTD CY)K)IGHI/Iﬁ 1 IIOHUMATh pOJ'II) HaYKI/I U TCXHOJOTHUYCCKUX
WHHOBAIIM B pa3BUTUU OOIIECTBA; OCO3HABATH BAKHOCTH HAYYHBIX UCCIEIOBAHUU U HX CBS3b C
HalllUM MaTepUaJbHBIM OKPY)KCHHEM W COCTOSHHEM OKpYyKaromel cpenbl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO I'PaMOTHOCTBH IPEANOJAraeT akKUEeHT Ha METOIOJIOTHI0 HAYKH U HANpsIMYIO
CBsI3aHO KaK C O6HII/IM YHUCJIIOM ylleHI/I‘IGCKI/IX OIIBITOB B Kypcax CCTCCTBCHHBIX HaYK, TaK H"
HANPaBIEHHOCTBIO WX Ha (OpMHpPOBAHME CAMOCTOSTENBHOCTH JCHCTBHA TIpU TPOBEIACHHUU
HaOJIOZICHUH, U3MEPEHUHN U UCCIIeIOBAHUM.

Hcnonp3oBaHue CpeACTB HATMAIHOCTH M y4yeOHOro oOoOpyAoBaHUsI B y4eOHOM Tpoliecce
HAPaBIICHO HA BBITIONHEHUS CIEAYIOMUX (GYHKIHH: obecreuynBaioT OoJjiee TMOTHYIO U TOYHYIO
uH(popMalMio 00 M3yd4aeMOM SIBIEHUM WIH OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBILICHHUIO
KauecTBa OOYYEHHs; MOMOTAlOT B MaKCHMAJIbHOW Mepe pa3BUTh IO3HABATEIbHBIE WHTEPECHI
ydaluxcs; MOBBIIIAOT YPOBCHb HAIrJIAAHOCTH MW OOCTYIIHOCTH O6yquH$[; YBCINYHUBAIOT 00BeEM
CaMOCTOSITENILHOM pa0boThI yJalIuXcsl Ha YpOKE U BHEYPOUHOU eATeIbHOCTH; CO3AAI0T YCIOBUS IS
OpTaHM3aIH MMPAKTUKO-OPUCHTHPOBAHHON TIPOSKTHOW M MCCIICIOBATEILCKOM JIEATEIIPHOCTH; JTAl0T
BO3MOXXHOCTh JIOCTYITHEE U TIIyO)Ke pacKphITh COJAEp)KaHHE y4yeOHOTro MaTepuana, CoCOOCTBYIOT
(GOpPMUPOBAHUIO Y YHAIIUXCS MOJIOKUTEIBHBIX MOTUBOB O0YUYEHHUS.

Baxmwueiimeit uvacthto ocHamenus Llentpa "Touka pocra" sBisercs uugpoBas nadopaTopus,
nepeyeHb JaTYUKOB KOTOPOM MO3BOJISET MCIOIB30BaTh ATy Ja00paTOpPHUIO MPH H3y4yeHUU (HU3HKH,
XUMHHU ¥ OMoJoruu. BBeseHne B HIKOMBHBIN 3KCIIEPUMEHT HU(POBBIX JTaTYUKOB JJISI PETUCTPALIH
pa3IMYHBIX BEIMYUH M BO3MOXKHOCTU HCIOJb30BaTh KOMIbBIOTEP (CMapT(OH WM IUIAHILET) Ui
pacyeToB U O(GOPMIICHHS PE3YIbTATOB OIBITOB, MO3BOJSET MEPEUTH HAa HOBBIM KaueCTBEHHBIH
YPOBEHb TPOBEACHHUS HW3MEPECHMM, YINPOCTUB IPOLECC H3MEPEHUM W IOBBICMB HX TOYHOCT.



[TosiBnenne nMQPOBBIX TEXHOJIOTHI B J1a0OpaTOPHBIX pabOTax MOBBIMNACT MX aKTyaJbHOCTh U
[IPUBJIEKATEIBLHOCT B CO3HAHUM COBPEMEHHOIO ILIKOJIBHUKA, YCUIMBAET HArIAJHOCTb KaK B XOIE
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.

Hcnons3oBanue 1UGpoBOi 1abOpaTOprHl CYIIECTBEHHO H3MEHSET MOAXOABl 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.

TpaguIIMOHHO B KayecTBE CPEICTB HM3MEPEHUS WCIOIB30BATHCH IMPOCTCUIINE HHCTPYMEHTHI
(pplUaXHBIE BECHl M PA3HOBECHI, MEH3YpKa, JUHAMOMETpP, TEPMOMETP) M CTPEIOYHBIC MPUOOPHI
(amMmepMeTp U BOJIBTMETD).

Hcmons3oBanne III/I(i)pOBI)IX AATYUKOB IMO3BOJIACT HAa COBCPHICHHO APYroM Ka4€CTBCHHOM YPOBHC
MNpOU3BOJUTL HU3MCPCHHUA BPEMCHHU, PACCTOAHHA, HMCETb BO3MOXKHOCTL PCTUCTPUPOBATL 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 HU3MCPUTD
MIHOBCHHYIO CKOPOCTb TCJia, ABHIXXYLICTOCA HCEPABHOMCPHO, Ha6JHOIIaTI) B AWMHAMUKE IIpOLecC
BHGKTpOMaFHHTHOﬁ WHAYKIIMHU, BOBHUKHOBCHUC U U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHHUEC TCMIICPATYPhI C TCUCHUEM BPEMCHU B IMPOLECCE YCTAHOBJIICHU A TCIIJIOBOI'O PABHOBCCHUSA U

T.1.

Ha YpoOKax OMOJIOTUH TIOSABISETCS BO3MOXKHOCTH MOJIYYHUTh KOJHWYCCTBCHHLIC IAaHHBIC IIpU
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.A. C HUCHONb30BaHUEM TPAJAULMOHHBIX "aHANOTOBBIX" CPENCTB
NOJ0OHbIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, TNpH mepexoae Ha LUPPOBYIO
7a0opaTopui0 B TEMaTHMYECKOM IUIAHUPOBAHMM HEOOXOAMMO MPEAyCMOTPETh JOMOJIHUTEIBHOE
BpeMs A1 00ydeHHs] paboTe ¢ JaT4MKaMH, BKJIOYas COOPKY SKCIEpUMEHTAJIbHON YCTaHOBKU C
JaTYNKAMHM, CHATHUE MOKAa3aHUI C SKpaHa KOMIIbIOTEPA, OIIPEIEIICHUE TOTPEIIHOCTEN N3MEPEHUI.

s paGoThl ¢ HUPPOBBIMH JaTUMKAMH HCIIOJIb3YETCs CIIEUaIbHOE MPOrpaMMHOE obOecrieueHue,
YCTQHOBJICHHOE Ha KomribtoTep. lJis KOMMYHUKaluu HU(POBBIX TATUYUKOB, 3alMCU U XPAaHEHHUS
uH(pOpMalnK, MOTYYEHHON ¢ UX MOMOIbI0, M poBas 1adopaTOpusl UCIOIb3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonb30BaHue KOMIBIOTEPHON (DOPMBI PErMCTpalldi MOJYYEHHBIX 3HAYEHUH M TOCTPOCHUS
rpagukoB HM3MEHSET NOAXOAbl K O(OpMIIEHUIO JabOpaTOPHBIX U MPAKTUYECKUX padboT
00yJarIuMucs.

JlaHHBIE, MTOJIYYeHHBIC TIPH TTOMOIIH ITU(GPOBBIX JATIYNKOB, BHOCATCS B DJIEKTPOHHBIE TAOJUIIBI, YTO
MO3BOJIIET CTPOUTHh TrpaUKH 3aBHUCUMOCTEH HCCIIETyeMBIX BEIUYMH Ha dKpaHe KoMIibiotepa. Ha
OCHOBAHMHU ATHX I'pa)MKOB JeJaTh BBHIBOJBI O XapaKTepe 3aBUCHUMOCTH BEJIMYUH OT BPEMEHHU WIIH
Ipyrux mapameTpoB. Ha  yrmyOneHHOM  ypoBHE — IenecooOpasHo  o0y4daTh  MPOBOJHTH



aNMpPOKCHMALIUIO BBIOPAHHBIX TOUEK UTOTOBOW IpauecKoi 3aBUCUMOCTBIO.

OTH HOBbIE BO3MOYKHOCTHM IIO3BOJISIIOT aBTOMAaTHU3HMPOBATHh PYTHHHBIE MPOLEAYPHI 3alOIHEHUS
TaOJIML, BBHINOJIHEHWE OJHOTHUIHBIX pacueToB, mnoctpoeHus rpadukon. Ludposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M IPUKPENHUTH
dororpaduio B 35eKTpOHHBIN OT4eT. Takum 00pa3oMm, OCYHIECTBISETCS Mepexo] K 0hOpMICHUIO
JIEKTPOHHOI'O OTYETA O IPOAEIAHHOM KCIIEPUMEHTE, IIPOEKTHOM MJIM MCCIIE10BATENIbCKON padoTe.

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

ONEKTPOHHBIM OTYET O TMPOJEIAHHOM MPAKTUYECKOM paboTe MOMKET COINPOBOKAATHCS
IpUKpeIvieHHON (oTorpadueid, KoTopas IO3BOJSIET OLEHMBATh IPABUIBHOCTh COOpaHHON
OKCIEPUMEHTAIBHOM  YCTaHOBKHM, OoJieeé TIOJHO ONPEAeTsATh IOJHOTY M TNPaBHIBHOCTh
IIPOJEIIAaHHOT O UCCIIEJOBaHMS, AHAIN3UPOBATh JIOCTOBEPHOCTh IIPEICTaBICHHbIX
DKCIIEPUMEHTAIBHBIX  JaHHBIX. [Ipy  OZHOBPEMEHHOM BBIIIOJIHEHUM PA3HBIMM  TpyNIaMHU
00y4aroIuXxcsl pa3HbIX HCCIIEAO0BATENbCKUX padoT Iesecoo0pa3HO HCIOIb30BaTh BHUIE03AMNUCh
BCEro xoza pabor. B 3ToM ciyyae OLEHMBATBCA MOIYT HE TOJBKO IPEAMETHBIE PE3YJIbTaThl,
CBSI3aHHBIE C NIPOBEICHUEM KOHKPETHOI'O SKCIIEPUMEHTA, HO U KOMMYHHMKATUBHBIE U PETYJIATUBHBIC
JEHCTBUS: IUIAaHUPOBAaHUE padOThl, OTCICKHMBAHME XOJa pabOThl, KOPPEKLHUs IUIaHAa padoThI,
KOMMYHHKAIMsI B COBMECTHON JAEATEIbHOCTH, HAIUYME (WM OTCYTCTBHE) KOH(DIMKTOB U CIIOCOObI
UX pELIEHUS.

Hcnonp3oBanue nudpoBeIX 1a00paToOpHiil CYIIECTBEHHO PACIIMPSET CIIEKTP BO3MOXKHBIX OIBITOB H
UCCIIEIOBaHM, OCOOEHHO 3TO KacaeTcs N3ydeHUs: OMOJIOTHH U XUMUH.

Pacummpenne crekrpa BO3MOXHOCTEH MOXKHO MPOWJUIIOCTPUPOBATh HAa TMPUMEpPE HU3YYEHHUS
AJIEKTPOMArHUTHOM MHIYKIMU B Kypce ¢u3uku. IIpu MCHoiab30BaHUU 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 MONyduTh ocuuuiorpammy JOJC uHayknuw,
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 3aBUCUMOCTH, KOHCTPYHMpOBATh
SKCIICPUMCHTAJIBHBIC 3a/1a4 110 U3YUCHUIO BHCKTpOMaFHHTHOﬁ UHAYKIOUU.

[MudpoBast mabopaTopusi TMO3BOJISET OPraHU30BaTh MPOCKTHYI0 M Yy4eOHO-HCCIEeI0BATENbCKYIO
ACATCIIBHOCTE MIKOJIbHUKOB KaK B paMKaX YpPOKOB, TaK U BO BHeypquoﬁ ACATCIIBHOCTH. Hamune
pa3HooOpa3HbIX HUMPOBBIX ATYMKOB JAET BO3MOXHOCTh MPOBOAUTH Camble pa3sHOOOpa3HbIE
WCCJICIOBAHMS, ONMUPAsCh HAa WHTEpeCchl oOydaromuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH
WCCIICIOBAHMSI DKOJOTMYECKOW HAMpPaBICHHOCTH IO BBISIBICHUIO (DAKTOPOB  3arps3HEHUS
OKPY’KaIOIIEH CPeIbl, N3yUYEeHUIO YKOJIOTUUYECKOTO COCTOSIHHS ITOMEIIEHUH IIKOJIBI, TTIOUBBI, BO3AyXa
B HaceJIEHHOM MyHKTe | T.J. MccnenoBarenbckue paboThl ¢ UCIIOIB30BaHUEM U(POBBIX JATUNKOB
nenaecoodpasno mpeziarate ydammmcs 10 - 11 kimaccoB B pamMkax oOs3aTeNbHOW JUIsl HUX
MIPOEKTHOM AESATENbHOCTU. BBINMOIHEHUE TaKMX MPOEKTOB SIBISETCS OCHOBAHUEM JJIsi OLEHKH HE
TOJIBKO YpPOBHA C(i)OpMI/IpOBaHHOCTI/I MNPEAMETHBIX PE3YJIbTATOB, HO UTOTOBOU OOCHKU OOCTUXCHU
METaNpeMETHBIX PE3yIbTAaTOB OOyUYEHUS: KOMMYHUKATHUBHBIX (KOTOpPbIE OIICHHMBAIOTCS Kak B
npouecce MNpoBeleHHs padoThl, TaK U B MPOLIECCE 3alUThl NMPOEKTa WM HUCCIEIOBAHUS) U
PETYIATUBHBIX (KOTOPBIC OIIEHUBAIOTCS B MPOIIECCE BHIMOIHEHHSI IPOEKTA).

OCHaH_IeHI/Ie AJI1 U3YUCHUSA (bI/I3I/IKI/I MnNpeaAcCTaBJICHO B BUAC O60pyI[OBaHI/I$I A1 ACMOHCTpAalluOHHBIX
OTIBITOB M 00OPYIOBAaHHMS VISl TAOOPATOPHBIX PA0OT M YUYCHUYECKUX OIBITOB, BKJIFOYAsl OOIIYIO ISt



€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 HBHCHHﬁ, IMpoHeCCOB M 3aKOHOB. DITO BO3MOKHO IIpu ONTHUMAJIBHOM COYCTAaHHUU
aHAJIOTOBBIX M LM(POBBIX CPeICTB HAOIIOAEHUSA, aHaIu3a W3MepuTenbHOM uHpopmanuu. Tak,
Harpumep, Ui Kypca (PU3UKH OCHOBHOM HIKOJIBI €CTh BO3MOKHOCTB JIEMOHCTPAILIUHU KIACCUYECKHUX
JIEMOHCTPAllMOHHBIX AKCIIEPUMEHTOB: NajeHue Ten B TpyOke HbroToHa, neMoHcTpauus AEHCTBUS
aTMocepHOro JaBieHus, 3akoHa Ilackans, wu3MeHeHUs oObeMa Tel TpU HArpeBaHHUU
(oxJaxaeHun), NPUTSDKEeHMsT Mojekyn u T.0. HaOop mo snekTpocTraTuke IaeT BO3MOKHOCThb
JEMOHCTpAallMM  3JIEKTPU3aLMM  TEJl, 3aKOHA COXpaHEHHs 3apsiaa, JMHUM HanpsKEHHOCTH
JIEKTPUYECKOr0 MOJs M T.J. W MOXKET HCIOJIb30BaThCsl Kak & Kiacce NpU HU3yYEHHUH
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu N3y4E€HUHU JIEKTPOCTATUKH.

[lpn mpoBeneHMM JEMOHCTPAIIMOHHBIX OIBITOB JOJDKHBI COOJIONAThCS TPEOOBaHHS K HX
HarjisiaJHOCTH (SICHaSI U IIOHATHAaA IIOCTaHOBKaA OHLITa), BUIUMOCTH JIA BCCX y4dalIMXCA KilaccCa (HpI/I
HAJIMYUKM MEJKHX JIeTaJeldl HCIIONIB3YeTCsl MX YBEIWYEHHOE HW300pakeHHE IpHU IMOMOLIH BeO-
KaMepr), SMOIMOHAJIbBHOCTHU H, IIO BO3MOXHOCTH, 3aHUMATCIBbHOCTHU (I[eMOHCTpaHHOHHBIﬁ OIIBIT
JIOJDKEH BBI3BIBaTh HMHTEPEC YYallUXCs, CO3/JaBaTh MOTHBAIlMIO K H3YYCHHIO TIIpPEIMETa) H
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha TEMOHCTPAIMIO KOTOPOTO OH OBLT HAIPABJICH).

Onnako peanm3anys AEATEIBHOCTHOIO IIOAXOAAa B OOy4eHMHM (U3UKE IEPEeHOCHT AakKIeHT ¢
JIEMOHCTPAIlMOHHOTO AKCIIEpUMEHTa Ha ydeHuuyeckuil. Hampumep, mo MexaHuKe HCClleOBaHUE
KMHEMaTUYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JUHAMHKH, KOJI€0aTEIbHbIX JIBUKEHUHN IIEPEHECEHO B
YYEHHUYECKUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBaHus. Ilpum wusydenun
AJIEKTPOAMHAMUKU J1a00paTOpHOE O0OpYJOBAHUE IO3BOJIAET HCCIEAOBAaTh HE TOJBKO 3aKOHBI
MNOCTOSIHHOTO TOKa, HO C HCIOJb30BAaHUEM KOMIIBIOTEpPHOrO ocuuiuiorpada mo3Bojsier
IpoHA0II01aTh U UCCIEN0BATh JIEKTPUUECKUE LEMH MEPEMEHHOrO TOKa, OJOK JHUOJI0B MO3BOJISET
UCCIIeIOBaTh BOJbTAMIIEPHBIE XapaKTEepUCTHKU auona. llpw m3ydyeHuu onTuku jgabopaTopHOe
000py/I0BaHUE TO3BOJSET HM3YYUTh 3aKOHBI T€OMETPUYECKOW ONTHUKHU (TMpEeIoMIIEHHE CBeTa B
HNOJYLWINHAPE M IOJydYeHHEe M300pakeHUs B JIMH3aX) M IMPOHAOIIOAAaTh OCHOBHBIE SIBICHUS
BOJIHOBOM onTuku (uHTepdepeHuuss | Moispu3anus), HUccienoBarb Iu(pakUuio cBeTa
(TudpakMOHHAS PEIIEeTKA).

B cooTrBercTBUM ¢ mNOpeaMETHBIMU pe3yinbTaTaMu o0y4deHHs (usuke o0opynoBaHHe Jid
YYEHHUECKUX OIBITOB 00ECIeYrBaeT MPOBEJCHHUE CIEAYIOIUX THIIOB paboT, CrpyNNUpPOBaHHBIX MO
BHJIaM J€ATEIbHOCTH, HE3aBUCHUMO OT UX TEMAaTUYECKON IPUHAIIEKHOCTH:

1. TIlpoBeneHre NpSIMbIX U3MEPEHUN (PU3NYECKUX BEIMYUH (M3MEpEHUE Macchl, 00beMa KHUJIKOCTH,
TEMIEPATYPBHl JKUAKOCTH, CHIIBI, CHJIBl TOKA, HANPSIKEHUS) C HMCIOJIb30BAHUEM AHAJIOTOBBIX H
1 (POBBIX TPHUOOPOB.

2. IIpoBepka 3aJaHHBIX MPEINOJIOKEHUN (TIpsIMble U3MEPEHUsT (PU3NUECKUX BETUYMH U CpPaBHEHHE
3aJJaHHBIX COOTHOILIEHHM MeXay HuMH). Hampumep: mpoBepka ycCIOBUM IJIaBaHHs Tell, YCIOBHA
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U  MapalIeNbHOTO
COEIMHEHUS TPOBOJIHUKOB U T..

3. Pacuer mo moJydeHHBIM pe3yibTaTaM TPSMBIX H3MEPEHHH 3aBHCHMOTO OT HUX Tapamerpa (B
OCHOBHOMH IIKOJI€) U KOcBeHHbIe u3MepeHus (B 10 - 11 knaccax). Hanpumep: yckopeHue Tena mpu
PAaBHOYCKOPEHHOM  JIBIKCHUH, YCKOpDEHHE CBOOOJHOTO TAaJeHMs, JKECTKOCTb IPYKUHBI,
KO3 PHUIIMEHT TPEHUs CKOJIBKEHUS, MEXaHn4ecKasi paboTa U MOITHOCTH H T.JI.



4. HabGmoneHue sSBICGHUH M TIOCTAHOBKA OMBITOB (HA KAaUYeCTBEHHOM YpPOBHE) MO OOHAPYKEHUIO
dakTopoB, BIMSIONIMX Ha [POTEKaHWE JaHHBIX sBieHW. Hampumep: mnpsMonuHeiiHOe
pacrpocTpaHeHHE CBETa, JUCIIEPCHUS CBETa; M3yUCHHE CBOMCTB M300paKEHHsSI B IJIOCKOM 3€pKae u
T.II.

5. HccnenoBanuwe 3aBUCHMOCTH OJHOM (PU3MYECKOW BEIMYHMHBI OT JPYrOoM C TMpeCcCTaBICHHUEM
pe3ylnbTaTOB B BUAE rpaduKka M pacueTa MCKOMOTO mapamerpa. Hampumep: 3aBHCHMOCTH IyTH
PAaBHOMEPHO JIBIDKYIIETOCS Tela OT BPEMEHH JIBHKCHHSI TEJa; CUJIbI TPEHUS CKOJBKEHHUS OT CHJIBI
HOPMAJTBHOTO JABJICHUS, Ka4ecTBa 0OpaOOTKH MOBEPXHOCTEH TET U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IJIOMIAU CONPUKOCHOBEHHS TEN; CHJIBl YIPYTOCTH OT YJIMHEHHS TPYXKXUHBI; BBITAIKHUBAIOIICH
CWJIBI OT 00beMa MOTPYKEHHON YacTH Tella W OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHUCUMOCTH OT
MJIOTHOCTH Teja, OT TITyOWHBI, HA KOTOPYIO TOTPY>KEHO TEJIO U T.1.

JlaGopaTopHoe o00opyaOBaHHE O0OECIEUUBACT CAMOCTOSITCIIBHBIA YYEHUYECKUM HKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3iuuHble GOpMbl: (PPOHTANBHBIN SKCIIEPUMEHT ((PPOHTATBHBIE OMBITHI U
nabopartopHbie pabOTHI), padOTHl MPAKTHKYyMa, y4eOHO-HCCIICIOBATEIILCKHE PA0OTBI U MPOSKTHI
JKCIIEPUMEHTANLHOTO xapaktepa. [Ipm 3TOM HOPMATHBHO-00S3aTENbHBIM BHE 3aBHUCHUMOCTH OT
ypoBHS u3ydeHHs (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTEIBHONW MPOTPAMMBI
(ocHOBHasI WJIM CpelHsAA IIKOJa) SBIsieTCsl (POHTANBHBIN JKCIepuMeHT. MIMEHHO MocpeacTBOM
(GPOHTAIBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIE PEe3ylIbTaThl 3KCIEPUMEHTAITBHOTO
XapakTepa, a yJalluMHUCs OCBaMBAIOTCS CIIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKa3aHHBIM BBIIIE
nsaTH TANaM padot. JIabopaTopHbIid MPAKTUKYM II€TIecO00pa3eH TOJIBKO MPH YTyOJIeHHOM YpOBHE
U3YYEHHUS MIpeIMeTa.

OnTuMalnbHBIM IS TOCTHIKEHUS 1ieNieil mpoBeneHuss (POHTAIBHOTO SKCIEPUMEHTA SIBISETCS
MIpe/ICTaBJICHHE JabOpaTOPHOTO OOOPYAOBAHUS M MaTEPHATIOB B BUJIE TEMATHUYECKHUX KOMILIEKTOB
M0 MEXaHUKe, MOJEKYIIpHOU (u3uKe, dMEKTPHUUECTBY U ONTHKE. Mcmonp3oBaHMe TeMaTHYECKUX
KOMILJIEKTOB CITOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAKHEUIIIETO YMEHUS, KaK MOJA00D yJalIUMUCS
000py/sOBaHUsT B COOTBETCTBUU C II€NbI0O HCCIEIOBAaHUS U3 U30BITOYHONH HOMEHKIATYpPhI
MPEJI0KEHHOTO0 KOMIUIEKTA; MO3BOJISET MPOBOJUTH SKCIIEPUMEHTANIbHYIO paboTy Ha J000M 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 BUAY, UTO NPCAMCTHLIC PC3YJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKTepa MOryT OBITH OCBOCHBI TOJIBKO IIpru OITHUMAJIBHOM COUYCTAHHUUN
KpaTKOBPEMCHHBIX (I)pOHTaJ'ILHLIX OIIBITOB U OJHOYAaCOBBIX J'Ia60paT0pHBIX pa60T.

BaxHnoe 3HaueHume umeer TOT (pakT, YTO B cocTaB (POHTAIBHOIO OOOpPYIOBAaHUS HaApALy C
AQHAJIOTOBBIMH BXOASAT M LHUQPOBBIE cpencTBa 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 M3MEPEHUI 1 BHIUMCIICHUH.

brnokx oOopynoBaHusi A ydeHHYecKMX paboT mo ¢usuke cPopmMupoBaH Ha 0Oaze mepedHs
o0opynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO OJK3aMeHa Mo  (usuke.
Ucnonp3oBaHnne mpubOOpoB W OOOpPYHOBaHUS C E€AUHBIMH JJII  BCEX  OOYYaronIuXcs
XapaKTEePUCTHUKAMU TO3BOJISIET CTaHIAPTHU3UPOBATh MPOLEAYPHI BHITOTHEHUS KCIEPUMEHTAIbHBIX
3aJJaHAl Ha SK3aMEHE W 00ECIeYNTh HAJCKHYIO OIEHKY Pe3ylIbTaTOB Ha OCHOBAaHUM IKCIEPTHOMN
IOpOBEpKH OTBETOB oOyuatommxcs. [Ipy 3TOM oOCHOBaHHMEM ISl BBIBOJA O MPAaBUIBHOCTU
IPOBE/ICHUS JIaHHOTO OIIbITAa SBISIFOTCA PE3YJibTaThl, MOIYYEHHBIE YYalIUMHCA MOCPEICTBOM
NPSMBIX U3MEPEHHH 3aJaHHBIX (PU3UUECKUX BEITHUUH.



HaGop s mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOTO SK3aMeHa o0ecreunBaeT pa3paboTKy
HECKOJIbKUX OJHOTHITHBIX 3aJlaHU{ MPHU HMCIOJIb30BAHUU OAWHAKOBOTO OOOpPYIOBaHHS C Pa3HBIMH
XapaKTEePUCTHKAaMH. DTOT MOJIXO0/ 1IEeJIecO00pa3HO UCIOIB30BATh U MPHU MPOBEICHUHN (HPOHTAIBHBIX
OIBITOB M JlabopaTopHbIX pabor. Hampumep, npu npoBeNeHNH UCCIEIOBAHHUS 3aBUCUMOCTH CHIIBI
TOKa OT HANpsDKEHUS MOXKHO BBIJCIUTH B KJAcCe TPYIIbI, KOTOphIe OyIyT HMPOBOIUTH TAHHOE
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 OTMETHTb, YTO IPU HPOBEAECHUH (POHTAIBHBIX OIBITOB M Ja0OpPaTOpHBIX pPabOT B
OCHOBHOH IIKOJIE TpeOyeTcs 3aluch pe3yabTaToOB BCEX MPSIMBIX U3MEPEHHH ¢ yueToM aOCOIIOTHON
HOrPEHIHOCTH.  3]1eChb INPU  MCIOJIB30BAaHUM  TPAJULHOHHOIO  000pyaoBaHUS  (MEH3YpOK,
JUHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX aMIEPMETPOB U BOJBTMETPOB aAOCONIIOTHYIO
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,
BbIJIEJIAS JTaHHbIE 00 aOCOJIOTHOW MOTPEUIHOCTH, JUOO0 mpeajsaraTb 3HAYEHHWE MOTPEHIHOCTH B
TEKCTE 3aJaHuM.

[lpu mnpoBeneHUM UCCIENOBAaHUS 3aBUCUMOCTEH OJHOM (PU3MUECKOW BEIMYMHBI OT JApPYro
yJamuecs: JTOJDKHBI OCBOMTH MOCTPOSHHE TPapHKOB C yKa3aHHEM aOCOJIOTHBIX MOTPEUIHOCTEH, a
IpY IPOBEACHUH pabOT Ha MPOBEPKY MPENNOIOKEHUN - yMETh CPAaBHUBATh 3HAUEHUS JABYX MPSIMBIX
U3MEPEeHUH C y4eToM aOCONIOTHOW MOTPEIHOCTH (HAampuMep, IyTeM CpaBHEHHS HHTEPBAIOB
HOJYYEHHBIX 3HaueHW Ha uucioBoil ocu). IlpoBeneHue n3MepeHHN M HCCIIEOBaHUM B Kypce
¢uzukn 10 - 11 kjaccoB JOMOJHSIOTCS MCIOIb30BAHUEM OTHOCUTENIBHBIX IOTPEIIHOCTEH,
ydaliecs: JOJDKHBI HAyYHMTbCS PACCUMTHIBATh OTHOCHUTEIBHBIE IOTPEIIHOCTH B IMPOCTEHUIINX
CIIy4asiX IPsIMBIX U3MEPEHUN U CPaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUH.

OOpamjaeM BHMMAaHME, YTO OLIEHUBAaHUE JIAOOPATOPHBIX pabOT AOKHO 0a3MpoBaThCs, Kak U B
KPUTEPHSIX OLIEHUBAHUS OSKclepuMeHTalbHbIX 3aganuilt KMM OI'D, He Ha NpaBMIIBHOCTH
odopmienus otdera o paboTe, a HAa MPABUIBHOCTH JIEHCTBHIA 1O COOpPY YCTAaHOBKHU, NMPOBEICHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHOOPOB.

OcHaienue Juisi U3ydyeHus: OMOJIOTUH TMPEAICTABICHO KOMIUIEKTaMU JE€MOHCTPAIlMOHHBIX 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
UCNONb30BaTh HH(ppoBas maboparopuss MO OHUONOTUM (KaK JOMOJHHUTEIbHBIM 3JIEeMEHT Ui
YTIyOJIGHHOTO U3y4YeHUs 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
M3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero yactu, (Hanmpumep: "Kopenb 6000BOro pacteHus ¢
kiayoenbkamu", "l'amroka"); aHaTOMHUYECKHE TNpenapaThl, NpeAHAa3HAYeHHbIE JUIS H3Y4YEeHUs
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 - Hanboyee 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,
NOJUIUIONJNS, OTJAJICHHAas THUOpUIM3alMs, B3aUMOJICHCTBUE pacTeHUd ¢ aOMOTHYECKUMU
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 CTPOCHUM OpPraHOB WM WX YacTeW, IO3BOJSIOT IPOBOJUTH CPaBHEHUS OOBEKTOB,
BBISICHATH WX OOIIME YepThl U uepThl pa3nuuus (Hampumep: "[IpencraBurenn oTpsaI0B HACEKOMBIX"
U JIp.); 00111e0M0IOTHYECKHEe KOJUICKITUU 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/bl U 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS] UMEIOTCS HE00X0IuMoe
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,
AaKTUBM3HUPYET UX MO3HABATEIbHYIO JEATENIbHOCTh U 3HAKOMHUT C TEXHUKOW M METOJUKON Hay4HOTO
uccienoBanus. B mudpoByro 1abopaTopuio BKIIOUEH Takke M HAOOp MHUKpONpenapaToB, KOTOPBIH
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 PACTEHHs, )KMBOTHBIC KUBOTO YroJjiKa, aKBapuyMma, 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
peasbHBIX MPUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTH IO3HAKOMHUTHCA C 0ojee HMIMPOKHM
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).

JIeMOHCTpallMOHHBIM SKCIEPUMEHT SIBISIETCS BAXXHOW YACThlO OOYYEHHS XUMHH. 371€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,
ONMCaHNE U3MEHEHUH, PON30LIEANINX C BENIECTBAMHU,

(bopMyIHpOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3J1aHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKU U COCTABIICHUE YPABHEHUS PEAKLIUN.

B mnpounecce mnpoBeneHus IEMOHCTpalMil, ydJaliudecs OCBAaWBAaKOT JTallbl IPOBEIECHMS OIbITA,
nosToMy Haubosee >PQPEKTHUBHBIM SIBISETCS HE TMPOCTOE ONMCAHUE OIbITa YYHUTEIEeM, a
UCIIONIb30BaHUE 3BpUCTHYECKOM Oecenpl. [Ipu peanmsanuu Takoro cCleHapus [a)ke HE OYCHb
CJIO’KHBINA OMBIT 3aHMMAET JIOBOJIHHO MHOTO BPEMEHH, HO CIIEJIOBAaHHE €My IO3BOJISIET 00ECIeUnTh
NOHMMAaHHWE OO0Yy4arolIMMHCS MPUEMOB HAYYHOIO TIO3HAHMSI M HCIIOJIIb30BAHHE HX YXKE B
CaMOCTOSITENIBHOM JEATENIBHOCTH B MPOLIECCE YUEHMUECKOTO dKcrepuMenTa. Ha HadyanpHOM 3Tame
u3ydyeHus xuMuu (B 8 - 9 kjaccax) MMEHHO TaKOW IMOAXOJ MO3BOJSET JTOCTMYh MaKCHUMallbHOM
3 PEKTUBHOCTH OT MPOBEAEHUS JTaOOPAaTOPHBIX U MPAKTHUECKUX PadoT, a Takke CPOPMHUPOBATH Yy
y4aluxcs OTBETCTBEHHOE OTHOILIEHUE K DKCIICPUMEHTY.

[Ipy OLIEHWBAaHWM YYEHHYECKUX NPAKTHUECKUX paboT I1enecoo0pa3HO 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 MPOBEACHUIO OMbITOB. IIpn 3TOM BBIAENSAIOTCS 3Talbl 0TOOpa BELIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBHH C ITYHKTAMH MHCTPYKIIMHU K padoTe.

Baxueiiimm HanpaBlieHHEM Kak JIGMOHCTPALIMOHHOT'0, TaK M YYCHUYECKOTO SKCIICPUMEHTA JOJIKHO
CTaTh KCHOJIb30BaHHE HU(PPOBOW 1a0OPAaTOpUH, KOTOpas IO3BOJSET OPraHU30BaTh XHMHYCCKHI
9KCIICPUMCHT Ha IIPUHIUIINAIBHO HOBOM YPOBHC, HepeﬁTI/I OT KauyeCTBECHHOM OLICHKHU Ha6HIOHaCMBIX
SBIICHUH K CHCTEMHOMY aHAaJM3y KOJMYECTBEHHBIX XapakTepucTHK. [Ipum paboTe ¢ narymkamu
udpoBoii 1abopaTopun 00eCIieunBaeTCs aBTOMATU3MPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
IKCIICPUMEHTA MOXKET OTOOpakaThCsi B BUJE IpadUKOB WM MOKa3aHUN MPHOOPOB, a Pe3yJabTaThl
SKCIICPUMCHTOB MOTI'YT COXPAaHATHCA IJIIMUTCIBHOC BPEMs. Hawnb6onee AKTYAJIbHBIM [IJI1 XHWMHUH
SIBJISICTCSL TIEPEX0]] K KOJMYCCTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIA MOXHO HPOUILTIOCTPHPOBATH
CIEAYIOIIMMHA TMPUMEpPAMU: HM3Y4YEHUE CTPOCHHS IUIaMeHH, omnpeneneHue pH B pasHbIX cpepnax,
OIPE/ICIICHHE CKOPOCTU PEaKIMH, U3yYCHUE BIUSHUS KOHLECHTPAILMU U TEMIIEPATypbl Ha CKOPOCTh
peaKIuy.

[{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 UHOOPMAIMOHHBIE TEXHOJIOTHH.

Ipunoowcenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPY/IOBAHUSI,
PACXO/JHBIX MATEPHUAJIOB, CPEJCTB OBYUYEHUS U
BOCIHHUTAHUSA J1J151 CO3JAHUS U OBECIIEYEHUS
OYHKLHMOHUPOBAHMUS HIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOMW U TEXHOJIOT'HMYECKOM
HAIIPABJIEHHOCTEMH "TOYKA POCTA" B
OBILEOBPA3BOBATEJIbHBIX OPTAHU3ALIMSIX,
PACITIOJIOKEHHBIX B CEJIbCKOW MECTHOCTHU
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBIA KOMILJIEKT



HaumenoBanue
00opyIoBaHUs

Kparkue npumepHbie
TEXHUYECKHE
XapaKTEPUCTUKH

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

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

ECTGCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

1. O61m1ee o6opynoBanue (pusnka, XUMHUsI, OUOJIOTHS)
1.1. |[[Hudposas [{udpoBoii qaTunk 3 . 2 wrT.
itaboparopust PIIEKTPOIIPOBOTHOCTH
y4eHUYecKast [{udposoii natunk pH
(busuka, xumus,  |[ludpoBoii gaTInK
OHOIIOTHS) [TOJIOKCHHUSI
[{ndposoii qaTank
TEMITePaTypHhI

[{ndposoii qaTank
A0COJIFOTHOIO JJaBJICHUS
[udposoit
ocuusuiorpaduyecKuit
MaTuYnK

Becsl 21eKTpOHHBIE
yaebHnbie 200 T
Muxkpockor: nuppoBoi
MJTH ONTHYECKHH ¢
yBeanueHnem ot 80 X
Habop ans
M3TOTOBIICHHSI
MUKPOIPENapaToB
Mukpornpenaparsl
(7abop)
CoequHNUTEILHEIE
[POBOJIA, TPOrpaMMHOE
oOecrneueHue,
METOAMYECKUE YKA3aHUS
KOMILIEKT
COITYTCTBYIOLIMX
HIIEMEHTOB JIJISl OITBITOB
0 MEXaHUKe

KOMILIEKT
COIYTCTBYIOLIMX
HIIEMEHTOB JIJISl ONTBITOB
[0 MOJIEKYJISIPHOM
(buznke

KOMILJICKT
COIYTCTBYIOILIUX

RJIEMCHTOB IJI4 OIIBITOB




MO 3JEKTPOJUHAMUKE
KOMILJICKT
COIYTCTBYIOIIUX
PIIEMEHTOB JIJIsl OTIBITOB
[0 ONITHKE

1.2.

KoMIuiekT nocyasl
1 000pyI0BaHUS
11 YYCHUYECKHIX
OTBITOB ((U3HKa,
XM, OUOJIOTHS).

[[ITaTHB J1abOpaTOPHBIN
XUMUYECKHM

Ha6op wamiex Ilerpu
Habop uHCTpyMEHTOB
MpemapoBaIbHBIX
Uloxka 1Jis COKUTaHus
BELIECTB

Crynka dapdopoBast ¢
[MECTUKOM

Habop 6anok st
XPaHEHUS TBEP.IBIX
peaktuBoB (30 - 50 M)
Habop ckistHOK
(bmaxoHOB) 115t
XpaHEHHUsSI PACTBOPOB
[PCaKTUBOB

Ha6op npubopok (I1X-
14, T1X-16)

[Tpubop st mMoTyYeHUs
ra3oB

CrniupToBKa

["oprouee 1 COMPTOBOK
DuibTpoBasibHas Oymara
(50 mmt.)

Kon0a koHnueckas
[Tanouka cTexkistHHAS (C
[PE3NHOBBIM
HAKOHEYHUKOM )
Yameuka 1ist
BBITTAPUBAHUS
(BpITapUTENbHAS
yareyka)

MepHBI HWIHHID
(TLTaCTUKOBBII )
BopoHka cTekisiHHas
(Mautast)

CTakaH CTEKJISTHHBIN
(100 mu)

["azooTBO/HASA TPYyOKa

bOJIOI' A

KOMIUJIEKT BIIAYKHBIX
[penaparoB

ITEMOHCTPAIIMOHHBII

HA3HAYCHUC:
NICMOHCTPAallMOHHOC,

MaTepHral KOHTEUHepa:

1 mrr.

1 mrr.




[JIACTHK,

repMETUYHAs KPBIILIKA:
HaIU4ue,

[KpEIlJICHUE DKCIIOHATA!
HaIU4ue,
[KOHCEPBUPYIOILIEE
BEILECCTBO: HAIUYUE,
HaKJICWKa C
HAaUMEHOBAHHEM:
HaJIU4ue.

He meHee 10 mpenapaTtoB
13 IPUBEACHHOIO HUXKE
CIIMCKA!

BirayxHb11 ipeniapar
"be3zyoOka"

BirayxHb1i Ipeniapar
"["agroxa"

BirayxHb1 Ipeniapar
"BuyTpeHHee cTpoeHue
OpIOXOHOIOI'0
MoJLTIOCKa"

BirayxHb1i ipeniapar
"BayTpeHHee cTpoeHue
KpbICH"

BitayxHbII nIpenapar
"BayTpeHHee cTpoeHue
ISATYIIKT"

BiiayxHbIl nIpeniapar
"BayTpeHHee cTpoeHue
nTULb"

BitayxHb1 ipeniapar
"BHyTpeHHEe cTpoeHMe
pBIOBI"

BitayxHbIl nIpenapar
"Kapacp"

BitayxHb1 nIpeniapar
"Kopenb 6000Boro
pacTeHus ¢
KTyOeHbKamMH"
BitayxHb1 nIpeniapar
"Kpeserka"

BitayxHb1 nIpeniapar
"Hepenna"

BitayxHb1 nIpeniapar
"Pa3zButre kocTucTon
pHIOBI"

BrnaxxHslii mpenapat
"Pa3Butue kypunnr"
BraxxHsiil mpenapat




"Criuomenysa"
BirayxHb1 ipeniapar
"Tputon"

BitayxHb1 Ipeniapar
"Uepermaxa 6omoTHas"
BitayxHb1 ipeniapar
Hy>KH

BirayxHb1 ipeniapar

" Amepuna”
2.2. [KoMmmiaekT Hasnayenue: 1 mmT. 1 miT.
repOapuen ITEMOHCTPAIIMOHHOE,
TEMOHCTPAIIMOHHBIAOCHOBA JJIs1 KPETUICHUS :

repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJI4YKe

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

CIIMCOK 3KCIIOHATOB:
HaJI4YKe

He MeHee § repbapueB U3
[TPUBEIECHHOTO HHUKE
CIIUCKA:

["epOapuii "/lepeBbs u
KYCTapHUKH"

["epOapuii

" [lukopacTyiue
pacteHus"

["epbapuii "KopmoBsie
pacteHus"

["epbapuii "KynbTypHble
pacteHus"

["epbapuit
"JlexapcTBEHHbIE
pacTeHus"

["epOapuii "MenoHOCHBIE
pacTeHus"

["epOapuii "Mopdonorus
pacteHui"

["epOapuii "OcHOBHBIE
CPYIIIBI PACTEHUI"
["epOapuii
"PactutenbHbie
cooOmiecTBa"

["epOapwuit
"CenlbCKOX0351IICTBEHHbBIE




pacTteHus"

["epOapuii "SAnoBuThIe
pacTteHus"

["epOapuii kK Kypcy OCHOB
o obmielt 6uonoruu

2.3.

KoMmruiekt
KOJUIEKIIUHA
ITEMOHCTPALIMOHHBII
(110 pa3HBIM TeMaM
Kypca OUOJI0Tun)

HazHnaueHwue:
ITEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETLJICHUS:
HaJIH4ue,

HaKJICHKH C
HAMEHOBAHUEM:
HAJTH41e

He MeHee 10 KosuteKIuit
13 TIPUBEJICHHOTO HIKE
CITHCKa:

Kommexmus
""0JI0CEMEHHEIE
pactenus"

Komnekmus "Oourarenu
MOpPCKOTO JHa"
Kommekus
"[laneoHnToornueckas”
Komnekus
"[IpencraBurenu
OTPSJ10B HACEKOMBIX "
KOJIMYECTBO HACEKOMBIX
HEe MeHee 4

Komnexkuus "Ipumepst
BaIMTHBIX
MPUCTIOCOOICHUN Y
HACEKOMBIX"
Kommexmust
"[TpucnocoOuTenbHbIE
M3MEHCHHS B
KOHEUHOCTSIX
HACEKOMBIX"
Kommekmus "Pa3sutue
HACEKOMBIX C HETIOJIHBIM
MpeBpaleHueEM"
Komreknus "PazBurne
HACEKOMBIX C IOJHBIM
[peBpamieHuem"”
Kommekmus "Pa3surue
TIITEHHUIB"

Kommekmus "Pa3surue
0abouku"

Komnekmust "PakoBUHEI
MOJIITIOCKOB"
Kommekius "CemelicTBa

1 mrT.

1 mrr.




0abouek"

Komnekius "CemelicTBa
PKYKOB"

Komnekius "Cemena u
rTog61"

Komnexuus "®opma
COXPaHHOCTH
MCKOIIAEMBIX PACTCHUN U
PKMBOTHBIX"

Ha6op
MaJICOHTOIOIMUSCKUX
HaXOJ0K
"[IpoucxoxneHue
uesoBeka"

KOJIMYECTBO MOJIEIICH: HE
Menee 14

3. XNUMU A
3.1. |[demonctpanmonHoe(CoCTaB KOMILICKTA! 1 . I wr.
00OpynOBaHUE CTOJIMK MOIbEMHBII

Hasnauenue: coopka
y4eOHBIX YCTAaHOBOK,
[pa3Mep CTOJICIIHUIBL: HE
Meree 200 * 200 MM,
[JIABHBIN TOABEM C
[MOMOIIIbIO BUHTA:
HaTUIne

[[ITaTus
ITEMOHCTPALIMOHHBII
XUMUYECKHM:
Ha3zunauenue:
MeMOHCTpalus IPUOOPOB
1 YCTaHOBOK,

01opa, CTEP>KHU, JaKH,
My(TBI, KOJIbLIA:
HaJTu4ue,

BO3MOKHOCTh
BaKpEIUIeHUS JJIEMEHTOB
Ha pa3JIuYHON BBICOTE:
HaTuIne

Armapat s
[MPOBEACHUS XUMUYECKHUX|
peaknuii: Haznauenwue:
ITEMOHCTPALIMS
XMUMHYECKUX PEaKIUH,
[OTJIOTUTENb MapOB U
ra30B: HAJM4KUE,
MaTepHal KOJIObI: CTEKIIO

HaGop st anekTponm3za




ITEMOHCTPALIMOHHBII:
Hasnauenue: nuzydenue
3aKOHOB DJIEKTPOJIN3A,
cOopka Mojenu
AKKYMYJIATOPA,
E€MKOCTb: HaJIMYHE,
PIIEKTPObI: HAINYHE
KomruiekT MepHBIX KOJI0
Majioro oobema:
Ha3nauenue:
NIEeMOHCTPALIMOHHbBIE
OTIBITHI,

00beM koJ10: ot 100 M
o 2000 mu,
KOJIMYECTBO KOJIO: HE
menee 10 .,
MaTepuai KOJIO: CTEKIIO
Ha6op ¢nakonos (250 -
300 MJ1 7151 XpaHEHUs
[PaCTBOPOB PEAKTUBOB).
HaznaueHue: xpaHeHue
[PaCTBOPOB PEAKTHUBOB,
KOJIMYECTBO ()JIAKOHOB:
e menee 10 t.,
MaTepuan GIaKoOHOB:
CTEKJIO

rmpoOKa: HaTu4ne
[Tpubop /U1t ONBITOB MO
XUMHH C JJICKTPUICCKIM
TOKOM (J1Ta00paTOpHBIiL)
[Tpubop st
MJLTIOCTpAIUH 3aKOHA
COXpaHEHHUS MacChl
BEILIECTB: COCY]L
JlanmonpTa: HaIM4ue,
MpoOKa: Halu4Ke,

TUI npudopa:
ITEMOHCTPALIMOHHBIN
/lenmuTenbHast BOPOHKA:
Haznauenue: pasznenenue
IBYX KUIKOCTEH 10
[JIOTHOCTH,

MaTepual BOpPOHKH:
CTEKJIO

'YcTaHnoBka 11
[EePEroHKH BEIIECTB:
Ha3nauenue:
IEMOHCTpPAIIHS OYUCTKH
BELECTBA, IEPETOHKA,




KOJIOBI, XOJOIUIbHUK
TS OXJTAXKICHUS,
QITOHK, MPOOKa:
HaTH4ue,

IUIMHA YCTAaHOBKU: HE
MeHee 550 MM

[Tpubop st moy4eHus
ra3oB: Ha3HAYCHUE!
[OJIy4eHHUE Ta30B B
MaJbIX KOJMYECTBAX,
COCTaB KOMIUIEKTA: HE
MeHee 6 IpeIMETOB
bans koMOMHUpPOBaHHAS
mabopaTtopHas: bans
BOZsIHAS: HATTMYHE,
KOJIbIIa CMEHHBIE C
OTBEPCTUSIMU PA3HOTO
raMeTpa: HaJlndue,
[TUTKA SJIEKTPHUCCKAs:
HATHIHe

DapdopoBas cTymka ¢
rnectukom: HazHaueHue:
IS pa3MenbueHus
KPYMHBIX (ppakuuii
BEIIECTB U
MIPUTOTOBIICHUS
[TOPOIIKOBBIX CMECEN
KoMITIeKT TepMOMETPOB

(0 - 100 C; 0 - 360 C)

3.2.

Kommiekt
XUMHUYECKUX
[PEAKTUBOB

CocTaB KOMILIEKTA:
Ha6op "Kucnorsr"
(azoTHas1, cepHas,
ComsiHAs,
opTodochopHasi)
Ha6op "I'unpoxcumbr"
(ruapokcup Oapus,
CUAPOKCHI Kalus,
THJIPOKCHT KaJTBITHS,
TUAPOKCHUI HATPHUS)
Ha6op "Oxcuabl
MeTayuioB" (AIFOMUHUS
OKCH/I, Oapus OKCH]I,
prenesa (I11) okeun,
KaJIBITAST OKCHJT, MaTHHS
oxcua, meau (II) oxcun,
IIMHKA OKCH]T)

Ha6op "LLenounsie u
eJI0YHO3EMENbHbBIE
MeTasuibl" (JIMTUH,

1 mrr.

1 mrT.




HaTPUH, KaJbITU)
Ha6op "Metaysr"
(UTFOMUHUH, KeNe30,
MarHuii, Mellb, IINHK,
0JIOBO)

Ha6op "Lllenounsie u
[1[eJI0YHO3EMENTbHbIE
MeTauIbl" (JIMTUH,
HaTPUH, KaJIbIUN)
Habop "OrueonacHsie
BemecTBa" (cepa,
(bocdop (KkpacHBIi),
oxcun dpocdopa (V))
HaGop "I"anmorenst" (#iof,
Opom)

Ha6op "TI"amorennap"
(aTFOMUHUS XJIOPU],
AMMOHHUS XJIOpU, Oapust
xopu, xkenesa (I11)
XJIOpUJI, KUl HOau,
KaJusl XJIOPU, KalbIus
XJIOPUJI, JINTHS XJIOPHUI,
Marausi XJ0pH, MeIu
(IT) xnopun, Hatpus
Opomu, HaTpus GTOpuU,
HATPUS XJIOPH, INHKA
XJIOpU[T)

Ha6op "Cynbdarsl,
CyabGuabl, CyabGuTh"
(amoMuHMS Cyabdar,
AMMOHUS cynbdar,
pkenesa (1) cynbdupn,
prenesa (I1) cynmedar, 7-
MU BOJHBIN, KaIus
cyibgat, kobanbta (II)
cynbdar, MarHus
cynbdat, meau (11))
cynb(aT 6e3BOIHBIH,
menu (II) cynedar 5-tu
BOJIHBII, HATPHUS
cynbdua, HaTpus
Cylnb(UT, HATPUSA
cynbdat, HaTpus
rUIPOCYIb(AaT, HUKEIs
cynbdar

Ha6op "Kapbonatsr"
(amMmMoOHMS KapOOHaT,
KaJIHst KapOoHAT, Meu
(IT) xkapOoHAT OCHOBHOW,




HaTpusl KapOOHaT,
HATpUs TUAPOKAPOOHAT)
Ha6op "®ocdartsr.
Cunukatsl" (kanus
MoHOTHIpoOpTOdOochar,
HaTpUsl CUIMKAT 9-TH
BOJIHBII, HATPUSI
opTodocdar
TpeX3aMelIeHHbIH,
HaTpus nuruapodocdar)
HaGop "AneraTsl.
Ponanuael. CoenuHeHus
bkene3a’ (Kaius arerar,
kamust peppo (1)
reKCallMaHul, Kaaus
tbeppo (III)
EKCAI[MOHU/, KAJTHS
pOIaHW, HATPUS aLeTar,
CBHHIIA aIleTar)

Ha6op "Coenunenus
Maprama" (kaaus
MepMaHTaHaT, MapraHia
(IV) oxcun, mapranma
(I1) cynedar, mapranna
XJIOPUT)

Ha6op "Coenunenus
xpoma" (aMMOHUs
MTUXpomar, Kajaus

X pOMaT, KaJus
xpomar, xpoma (I1I)
XJIOpUJT 6-TH BOJIHBII)
Ha6op "Hutpats!"
(aJIFOMHUHUS HUTpAT,
AMMOHHUS HUTPAT, KaJIus
HUTpPAT, KaJIbIUsI HATPAT,
menu (II) HuTpat, HaTpus
HUTpaT, cepedpa HUTPAT)
Ha6op "NuaukaTops!”
(JTaKMOW T, METHUJIOBBIN
OpaH>KEBbIH,
(henondTanenn)

Ha6op
"Kucnoponaconepxaniue
OpraHuYecKue
BerecTBa" (areTox,
[IIALEPUH, TUITUIIOBBIN
bdup, cnupT H-
OYyTHIIOBBIH, CIUPT
M30aMUJIOBBIN, CITUPT




M300yTHIIOBBIN, CIUPT
BTUIIOBBIN, (DEHOIT,
(hbopmanuH,
BTUJICHTJIUKOJIb,
YKCYCHO-3TUJIOBBIN
pup)

Ha6op "YrneBogopoast"
(Oen3uH, rekcaH, He(Th,
TOJIYOJI, IUKJIOT€CKaH)
Ha6op "Kucnotsr
opranudeckue" (Kuciaora
AMUHOYKCYCHas,
KrcinoTa OeH30iHas,
KHCJIOTAa MacJIsiHasl,
KHCIIOTa MypaBbUHAS,
KHCJIOTa OJIEMHOBAs,
KHCIIOTa
MaTbMUTHHOBAS,
KHCIIOTa CTEapUHOBAs,
KHCJIOTA YKCYCHas,
KICIIOTA [IaBeJIeBast)
Ha6op "YrneBoasl.
AMHUHBI" (aHUJTUH,
QHWJIMH CEPHOKMCIIBIN,
JI-rrok03a, MEeTHIIaMUH
CUIPOXJIOPHJ, caxaposa)

3.3.

KoMIuiekT
KOJUIEKIIUN U3
CIIICKA

IHaznadenwue:
ITEMOHCTPAIIIOHHOE,
BUJI YITAKOBKH: KOpOOKa,
OITMCAHKE: HAIMYHNE
CocTaB KOMIIJIEKTA:
Konnexnus "Bomaokna"
Komneknus "KaMeHHBIH
YTOJIb ¥ TIPOJYKTHI €T0
nepepadboTku”
Komneknus "MeTtaiibsl 1
CIUIaBEI"

Kosmekuus "Munepaiibt
1 TopHBIe TIOpoB!" (49
BH]IOB)

Kommexmus
"MuHepanbHbIE
yroOpenus"

Konnexuus "Hed1s
[POIYKTHI €€
repepaboTku"
Kosmmekmus
"IImacTmaccer"
Komnekmnus "Tommuso"

1 mIT.

1 mrT.




Komnekuus "UyryHn u
CTayb"

Komneknus "Kayayk"
Komnexuus "llkana
TBEpAOCTH"

HaGopsr s
MO/IETTUPOBAHUS
CTPOCHUS OPTAHUYECKUX
BEIIeCTB (YYCHHYECKHUE)
HEe MeHee 4 1T

DOU3NKA

CocTaB KOMILICKTA:
[IITaTuB
ITEMOHCTPALIMOHHBII:
IHaznadenwue:
[MPOBEJICHUE
ITEMOHCTPAIIMOHHBIX
OIIBITOB, OCHOBAHUE,
CTEpKEHb, JIAINKH,
KOJIbLIA, MY(THI:
HaJIA4He

CTONUK IO BEMHBII:
Tun cronuka:
y4eOHBINH/Ta00paTOPHBIH,
010pa, CTEPKEHb
BIHTOBOI, BUHT
PETYIMPOBOYHBIN:
HaJIH4ue,

(byHKIUS TTOABEMa U
OIyCKAaHHS CTOJIMKA:
HaIu4Yue

1 CTOYHUK MOCTOSIHHOTO
1 IEPEMEHHOTO
HATPSHKEHU S :
Haznauenwue: ajs
MATAHUS PETYTUPYESMbIM
[epEeMEHHBIM 1
MOCTOSTHHBIM TOKOM
PIEKTPUUYECKUX CXEM,
gacToTa, I'm: 50,
motpelisiemast
MOIITHOCTE, BA: 10
MaHOMETp JKHIKOCTHOU
ITEMOHCTPAIIMOHHBII:
Haznauenwue: ajs
M3MEPEHUS JaBICHUS 10
300 MM BOASIHOT'O CTOJI0A
BEITIIC M HIKE

1 mrT.

1 mrr.




ATMOC(EPHOTO
TaBJICHUS,

crexisiHHast U-oOpa3Has
TpyOKa Ha MOJCTaBKe:
HaIu4ne

KamepToH Ha
[PE30HAHCHOM SILIUKE:
Hasnauenue: mist
TEMOHCTPALIMY 3BYKOBBIX|
[KoJIcOaHMH U BOJIH,

IBa KAMEPTOHA Ha
[PE30HUPYIOIIMX ALIUKAX:
HaIu4ue,

[PE3MHOBBIA MOJIOTOYEK:
HaTu4ne

Hacoc BakyyMHBII C
BIEKTPONPUBOIOM:
Ha3nauenue: coznanne
pa3psKEHUs UIn
M30BITOYHOTO JABJICHUS
B 3aMKHYTBIX 00BbEMaXx,
OTIBITHI: KUTICHHUE
PKUJKOCTH TIPH
MOHMKEHHOM JIaBJICHUH,
BHEILIHEE U BHYTPEHHEE
TaBJICHUE U JIp.

Tapenka BakyymHasi:
Ha3unauenue:
ITEMOHCTpAIIHS OTIHITOB B
BAMKHYTOM 00BbeMe ¢
pa3peKEHHBIM BO3yXOM,
OCHOBAaHHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pe3UHOBAs
[pOKJIaJKa,
PIEKTPUUYECKUN 3BOHOK:
HaTUIre

Benepko Apxumena:
Ha3zunauenwue:
ITEMOHCTpALIMS AEUCTBUS
PKUIKOCTH Ha
[Orpy>KEHHOE B HEE TEJIO
1 U3MEPEHHUE BEITMYUHBI
BBITATKABAIOIIEH CHUIIBI,
BEJIEPKO, TEJIO0
LIAJIUHIPUYECKOU
(hopMBI, IPY>KUHHBIN
ITMHAMOMETP: HAJIMYNe
OrHUBO BO3/YIIIHOE:




Haznagenwme:
ITEMOHCTpALIMS
BOCIIAMEHECHHUS
TOpPIOYEH CMECH IIpU €€
OBICTPOM CXKATHH,
TOJICTOCTCHHBIH
WJIMHAP, TOPIICHb HA
METAJITINYCCKOM IITOKE C
PYKOSATKOH, TOJACTaBKa
JIJISL I_[I/IJII/IHI[paI HaJIn4yue

4.1.

OO6opynoBanue st
NIEMOHCTPAIIMOHHBIX
OIIBITOB

[TpuGop s
TEMOHCTPAIMH JaBICHUS
B SKUIKOCTH:
HazHnadcHwme:
ITEMOHCTpALIHS
M3MEHEHUS JIABJICHUS C
rI1yOUHOMN MOTPYKEeHUs,
ITaTYUK JTaBJICHUS,
KPOHIITEWH ISt
KpPETUICHHSI HAa CTCHKE
cocy/a: HaJlu4uue
[TpuGop st
ITEMOHCTpPAIIH
aTMOC(EpPHOTO TaBJICHUS
(Marnebyprekue
[OJTYILIAPHS):
IHaznadenwue:
ITEMOHCTPAIIHS CHJTBI
aTMOC(EepHOTro
ITaBJICHUS,

TBa pa3beMHBIX
METANTMYECKUX
MOJIyIIAPHS C TPOYHBIMU
PYYIKaMHU U XOPOIIIO
MPUILTH(OBAHHBIMU
KpassMH, HUIIIIEIb C
KpaHOM: HaJTU4HeE,
CO3/1aBaeMO€ BHYTPH
[1apoB
BaKyyMMETPHUICCKOE
masienue: He Mmenee 0,05
MIIa,

MaKCHMaJIbHOE
pa3phIBAIOIIEe YCHUIINE:
He MmeHee 90 H

HaGop Ten paBHOTO
o0bema: Haznauenwue:
TS OTIPEICIICHHS 1
CpaBHECHHUSI




TEIIOEMKOCTH U
[MIOTHOCTH Pa3IMYHBIX
TBEP/bIX MaTEPUAJIOB,
[ATAH]IPHI U3
Pa3IMYHBIX MaTepUATIOB:
He MeHee 3 IIT.,

KPIOUKH IS
[TOIBEIIUBAHUS
[MJIMHIPOB: HAJIN4YKe
Habop Ten paBHOA
Maccel: Hasznauenue: ans
oTpeeTieHUs: 1
CPaBHEHHUIO IJIOTHOCTH
Pa3IMYHBIX MaTEPUATIOB,
[MIHHIPBL U3
Pa3TMYHBIX MATCPUATIOB:
HEe MeHee 3 IIT.,

KPIOUKH TS
[O/IBEIINBAHUS
[AJIAHIPOB: HAJTMYNC
Cocynbl
COOOIIAIOTNECS:
Haznauenwe:
ITEMOHCTPAIIHS
0JINHAKOBOTO YPOBHS
OJHOPOJHOM KUJKOCTH B
COOOIIAIOIITUXCS MEXKTY
co0oii cocynax pa3HoOi
(hbopMbl,
COOOIIatoITHeECs
CTEKJISIHHbIE TPYOKH
pa3Hoil popMbI: HE
MeHee 3 IIT.,
MOJ/ICTaBKa: HATUYKE
TpyOxa HproToHa:
Haznauenue:
ITEMOHCTPAIIHS
OJIHOBPEMEHHOCTH
MaCHUS PA3TUIHBIX TE
B pa3pe:KEHHOM BO3JIyXe,
(O YHKITUS TIOJTKITFOUCHUS
K BAKyYMHOMY Hacocy:
HaTHYHE,

IUIMHA TPYOKH: HE MEHEe
80 cMm.,

PE3MHOBBIE IPOOKH,
HUTIENb: HaJT4due,
KOJMYECTBO TET B
TpyOKe: He MeHee 3 IIIT.




[[Tap ITackas:
HazHnaueHwue:
ITEMOHCTpAIIMs TIepeadn
[MPOU3BOUMOTO Ha
PKMJIKOCThH JIaBJICHUS B
BaMKHYTOM COCY/JIE,
ITEMOHCTpAIIMS TTObEMA
PKHLIKOCTH IO/
nericTBUEM
aTMoc(hepHOTro
ITaBIICHHUS,
METAILTNYCCKHUI
WJIMHAP C OlpaBaMHu,
[MOPILIEHb CO IITOKOM,
MOJIBIH METAIIMYECKHUI
[1ap ¢ OTBEPCTUSIMU:
HaJIU4ue,

IUTHA [IMJIMHIPA: HE
MeHee 22 cM,

TuaMeTp mapa: He MeHee
8 cM

[[Tap ¢ KonbIOM:
IHaznadenwue:
ITEMOHCTpALIHS
[pacIIMpPEHUs TBEPIOTO
Tejia Mpyu HarpeBaHUH,
[ITATUB, METAJINIHNYECKOE
KOJIBIIO ¢ My(TOH, map ¢
IICIIOYKOM: HATHYNE,
IIJTMHA LETIOYKH: He
MeHee 80 MM,

muaMeTp 11apa: He MeHee
25 MM

[{MnuHIpBI CBUHIIOBBIE
CO CTPYrOM:
HazHnadeHue:
IMEMOHCTpALIHS
B3aMMHOI'O MTPUTSKEHUS
MEXy aTOMaMH
TBEPIBIX TE,
KOJTMYECTBO OJUHAKOBBIX
LIUITUHIPOB: HE MEHEE 2
IIT.,

MaTepual LUJIWHIPOB:
CTaJIb U CBUHEI],

KPIOUKH JJIs
TTOABEIITNBAHMS:
HaIu4ue,

CTPYT, HAMPABJISAIOIIAS




TpyOKa: HATMYHE
[Tpubop Jlenma:
Ha3znauenwue: misg
FCCIICOBAHUS
3aBHCHMOCTH
HaIrpaBJICHUs
MHIYKIIMOHHOT'O TOKa OT
XxapakTepa U3MEHEHUS
MarHUTHOTO ITOTOKA,
CTOMKa C KOPOMBICIIOM:
HaJIA9He,

[KOJIMYCCTBO
AJTFOMUHUEBBIX KOJICI[: HE
MeHee 2 IIT.,

[Mpope3b B OJHOM M3
KOJICII: HAaJIU4HE
Maraut q1yrooopasHblit
ITEMOHCTPALIMOHHBII:
IHaznadenwue:
ITIEMOHCTPALIUS CBOMCTB
IMMOCTOSIHHBIX MarHUTOB,
THII MarHuTa:
HaMarHUYEHHBIH OPYCOK,
[KOJIMYECTBO I[BETOB
MarHuTa: He McHee 2,
0003HAUYCHHE ITOIIOCOB
MarHyuTa: HaJIMIue
MarauT nojao0coBoi
ITEMOHCTPALIMOHHBII
(mapa): Ha3znauenue:
ITEMOHCTPALIUS CBOMCTB
MOCTOSIHHBIX MarHUTOB,
THII MAarHUTAa:
HaMarHUYeHHBIA OPYCOK
MPSIMOJIUHENHON (hOPMBI,
KOJIMYECTBO 1IBETOB
Mar"guTa: He MeHee 2,
0003HaYEHHE TTOJIFOCOB
MarduTa: HaJIndue
CTpenku MarHuTHbIE Ha
mraTtnBax: Hasnauenune:
ITEMOHCTPALIMS
B3aMOJICHCTBH
ITOJIFOCOB MarHUTOB,
OpUEHTAIINM MarHuTa B
MarHUTHOM IIOJIE,
HAMarHU4YeHHasi CTPEJIKa:
HaIu4ue,

KOJIMYECTBO IIBETOB




MarHuTa: He MeHee 2,
[OJ/ICTaBKa: HATM4Ke
Ha6op
ITEMOHCTPAIIMOHHBIN
"JnekTpocraTuka"
(3JIEKTPOCKOIIHI (2 1mIT.),
cyiaTaH (2 1T.), HajJoyKa
CTEKJISIHHAsI, M1ajJoyKa
HOOHHMTOBAS, INTATHBEI
M30JMpyromue (2 IiT.)
MarmHa d5ekTpodopHas
MM BBICOKOBOJIBTHBIN
rcrouHuk: Haznauenue:
IS TTOJTYYeHUs
DIIEKTPUYECKOTO 3apsia
BHICOKOT'O MTOTEHIIMANIA U
[OJTy9IEHUST UCKPOBOTO
paspsina,

ITMCKH Ha CTOMKAaX:
HaTH4ue,

KOJIMYECTBO JICHICHCKUX
0aHOK: HE MeHee 2,
[MOJICTaBKa: HATMIHE
KoMITIeKT mpoBOI0B:
Jlmuna: He menee 500 mm
- 4 ., 250 MM - 4 1T,
100 MM - 8 mmiT.,
Ha3HAYCHHE: TS

IO TKJTFOUCHUST
NTEMOHCTPAIIMOHHBIX
prOOpOB U
000OpyIOBaHUs K
MCTOYHUKY TOKA, JIJIS
COOPKH AJIEKTPHUECKUX
IeIIeii, BKIII0Jas
DIIEMEHTHI U3 PaOOTHI
"[TocTossHHBIN
PIIEKTPUYECKUH TOK"

4.2.

OO6opynoBanue st
lTabopaTOPHBIX
paboT u
YYCHHUYECKUX
OTBITOB (Ha 6a3ze
KOMILIEKTOB IS
OI'D)

[[ITaTiB 1ab0OpaTOPHBIN
C Iep>KaTesIMU

BECHI 3JIEKTPOHHBIE
MEH3ypKa, Ipeies
mn3mepeHus 250 mu
nuHamomMetp 1 H
muHamometp S H
LIUITUHIP CTAbHOM, 25
cM3

LMIVHAP aTFOMUHHEBBII
25 cm3




LMIUH]IP aTIOMUHUEBBIH
34 cm3

LATHH]IP TIACTUKOBBIN
56 cM3 (7151 U3MEpEHUS
CUIIBI ApXuMena)
npyxuna 40 H/m
npyxxkuna 10 H/m

rpy3bl 1o 100 r (6 wmrT.)
rpy3 HaOOPHBIN
yCTaHABJIMBAET MACCy C
marom 10 r

MEpHasi JICHTA, JIMHEHKa,
TPAHCIIOPTUP

OPYCOK C KPIOUKOM U
HUTBIO

HAIIpaBJIAIOIIAsT ITIMHON
He MeHee 500 Mm.
/ToKHBI OBITH
00OecreveHbl pa3HbIe
KOX(PPUIUEHTHI TPECHUS
Opycka 1o
HAMPABJIAIOIICH
CEKYHJIOMED
PIEKTPOHHBIN C
MaTYNKOM
HATIPABJISIFOIIAS CO
MK

OpYCOK JIepEBSHHBIN C
MyCKOBBIM MarHUTOM
HUTSHOW MasTHUK C
IPY30M C ITyCKOBBIM
MarHUTOM U C
BO3MOYKHOCTBIO
M3MEHEHUS JUTMHBI HUTU
pBIyar

0JIOK ITOIBUKHBIN

0JIOK HEITOABMKHBIA
KaJOpUMETP

TEPMOMET]

MCTOYHUK TUTAHUS
MMOCTOSTHHOTO TOKa
(BBITIPSIMUTEIB C
BBIXOTHBIM
HanpspkeHneM 36 - 42 B
u OaTapelHbIi 010K ¢
BO3MOKHOCTBIO
[PETYJIMPOBKHU BBIXOIHOTO
HATIPSKEHUS

BOJIBTMETP




mByXTmpenenbHbIii (3 B, 6
B)

aAMIIEpMETP
nByxnpenenbHbiit (0,6 A,
3 A)

pesuctop 4,7 Om
pe3uctop 5,7 Om
mamrouka (4,8 B, 0,5 A)
[epeMEHHBII pe3ucTop
(peoctat) 10 10 OMm
COCTUHUTEIIbHBIE
rposoja, 20 mr.

KITEOY

HAO0OP MPOBOJIOYHBIX
pe3ucTopos plS
coOuparoias JuH3a,
(hoKyCcHOE paccTosIHHE
100 mm

coOuparolas J1H3a,
(oxycHoe pacctosiaue 50
MM

pacceuBaroIas JMH3a,
(hOKyCHOE pacCTOSIHHE -
75 MM

BKpaH

ONITUYECKAsT CKaMbsI
ciaiig "Moneis
npeamera"

OCBETHUTEIh
MOJTYLMJIAHP C
MTAHIIIETOM C KPYTOBBIM
TPaHCIOPTUPOM
[Tpubop st u3yyeHus
ra30BbIX 3aKOHOB
Kanumisapel
JIndpakimonHas
pemerka 600
[ITPUXOB/MM
JlndpakimonHas
pemerka 300
[ITPUXOB/MM

3epkano

UlazepHas yka3ka
[Tonsiponn B pamke
[lleau FOnra

Karymka MoTok

Ibi1ok mronoB

bJIOK KOHJIEHCATOPOB
Kommac




Maraut
(DIIEKTPOMArHuT
ONuaKu Keje3Hble B
0aHKe

TexHomornueckas HAIpaBJICHHOCTH

1.

OOpazoBaTeNbHBIN
KOHCTPYKTOD /IS
MPAKTUKH OJIOYHOTO
MPOTrPaMMHPOBAHHS
C KOMIUIEKTOM
TATYNKOB

PoGoToTeXHUYECKHiA
HaOOp NpeHa3HAYCH IS
M3YYCHHSI OCHOB
POOOTOTEXHHUKH,
eranen, y3JoB U
MEXaHU3MOB,
HEOOXOIUMBIX JUIS
CO3IIaHMSI
POOOTOTEXHUUECKHUX
YCTPOMCTB.

HaGop npexncrasnsier
c000 KOMILJIEKT
CTPYKTYPHBIX
DIIEMEHTOB,
COCTUHUTEITBHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUYCCKUX
KOMIIOHEHTOB.

HaGop mo3Bosser
cobupats (1
MPOrPaMMHUPOBATH
coOupaeMble MOJIENN), U3
DIIEMEHTOB, BXOJISIINX B
€ro COCTaB, MOJIENH
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
YCTPOMCTB ¢
ABTOMATH3UPOBAHHBIM
YIIPABJICHUEM, B TOM
YHCIie Ha KOJIECHOM
XOJTy, a TAK)KE
KOHCTPYKLUH,
OCHOBaHHBIX Ha
MCIIOJIb30BaHUU TIepeay
(B TOM YHCJIC YEPBIIHBIX
1 3yOUaThIX), a TAKXKe
PBIYAroB.
CBETOIMOIHBIN
MaTpUYHBIA TUCIIIEN C
OeIoi MoACBETKOM Ha
KOHTpOJUIEpE
KoanuectBo nopTtos
BBOZIa/BBIBOJA HA

1 mrT.

1 mrr.




KOHTpPOJIIEPE HE MEHee 6
KoyinuecTBO KHOIOK HE
MeHee 4

OO11e€ KOINYECTBO
AIIEMEHTOB: HE MEHEe
520 mT, B TOM YHCIIC:
1) mporpaMMUpyEeMBIii
0JIOK yrpaBieHus,
KOTOPBIA MOYET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEXKUME;

2) cepBOMOTOpBI

3) TaTYMK CHIIBI

4) naT4uK paccTOsSHUs
S) naT4MK 1BETA

6) aKKyMYJIATOpHAs
OaTapes

7) [InacTukoBbIe
CTPYKTYpHBIE 3JI€MEHTHI,
BKJIIOYast
reppopupoBaHHbIE
DJIEMEHTBI: OaJIKH,
KYOMKH, OCH U BaJIbI,
COCMHUTEIIbHBIC
PIIEMEHTHI K OCSM,
[IECTePHH,
MpeTHa3HAYCHHBIC IS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX Iepenad,
COCTUHUTENbHBIE U
KpETIe)KHBIC JIEMEHTBI;
7) IlporpamMmmHoOe
oOecIieueHue,
MCTIOIb3yeMOe ISt
MPOrPaMMHUPOBAHHUS
COOMpaeMbIX
POOOTOTEXHUUECKHIX
MOJICJIEH U YCTPOMCTB,
ITOCTYITHO JJIs1
CKaYMBaHUS U3 CETH
uTepHeT

O06pa3oBaTENHHBIN
HA0Op 1O MEXaHUKE,
MCXAaTPOHHUKE U
POOOTOTEXHUKE

KOoMITIeKT /1715l U3ydeHuUst
OCHOB DJICKTPOHUKH U
POOOTOTEXHUKH

Ha6op nomkeH ObITh
MpeaHa3HaueH JUTst
MPOBEICHUS YUEOHBIX
BaHATHI IO SJIEKTPOHUKE
M CXeMOTEXHUKE C

1 mrr.




L[ETbI0 U3YyUEHUS
HanOoee
pacrpocTpaHEeHHOU
DIICMEHTHOH 0a3bl,
MPUMEHSEMON J1J1s
MHXCHEPHO-
TEXHUYECKOTO
TBOPUYECTBA YUAIIUXCS
pa3pabOTKu y4eOHBIX
MozeIei poOOTOB.
HaGop momken
[MO3BOJISITH YYAITIMCS Ha
[IPaKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOTHH
[IPOEKTUPOBAHUS
POOOTOTEXHUUECKHUX
KOMIUJIEKCOB Ha IIpUMeEpe
yaeOHBIX MOJIEIIeH
POOOTOB, a TaKXKe
M3Y9UTHh OCHOBHBIE
TEXHUYECKUE PELICHUS B
oOnactu
KHOEPHETUUECKUX U
BCTPAMBACMBIX CHCTEM.

B cocraB koMIiekTa
ITOJKEH BXOJAUTH HA0OP
KOHCTPYKTHUBHBIX
PIIEMEHTOB /7151 COOPKU
MakeTa
MaHUTTYJISITHOHHOTO
po0OoTa, KOMILIEKT
METATHICCKIX
KOHCTPYKTHUBHBIX
PIIEMEHTOB /7151 COOPKH
MakeTa MOOUIHHOTO
po0oTa u T.II.

B coctaB koMILIeKTa
BXOIUT HAOOD
DIIEKTPOHHBIX
KOMITOHCHTOB JIJIsI
M3y4eHUs] OCHOB
DIICKTPOHUKHU U
CXEMOTEXHUKH, a TAKXKE
KOMITJICKT TIPUBOIOB U
MATYNKOB PA3TMUYHOTO
TUTIA TSl pa3paboTKu
POOOTOTEXHUYECKUX
KOMIIJIEKCOB.

B cocraB komIuiekra




ITOJKHO BXOJIUTh:
MOTOPHI C SHKOJIEPOM -
HE MeHee 2 T,
CEPBOIPHUBOT OOJIBIIION -
HEe MeHee 4 1T,
CEPBOIPHUBOJ MaJIbIN - HE
MEHee 2 T,
MH(pPaKpaCHBIH TaTUUK -
HE MeHee 3 1T,
YJIbTPa3ByKOBOM JTaTUUK
- He MEHee 3 IIT, JaTYHK
TeMIIepaTyphl - HE MEHEe
1 mT, TaTYNK
OCBCILICHHOCTH - HE
MeHee 1 1T, Habop
DIIEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucropsl,
KOHJICHCATOPBHI,
CBETOAMO/IbI PA3JIMUYHOTO
HOMHHAJIa), KOMIUICKT
[POBOJIOB JIJIst
OCcCIIacuyHOr0
MMPOTOTHITHPOBAHWS,
riata 0ecIacyHoro
MMPOTOTHITHPOBAHWS,
AKKYMYJISITOP U 3apsiIHOE
yCTPOMCTBO.

B cocraB koMIiekTa
OJKCH BXOJIUTH
MPOrpaMMHUPYEMBIi
KOHTpPOJLIED,
MPOrpaMMHUPYEMBIii B
cpene Arduino IDE unu
QHAJIOTUYHBIX CBOOOIHO
pacrpocTpaHsIeMbIX
cpenax pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJIIEP TOJKEH
00JaaTh TOPTAMHU TSI
MOIKITFOUEHUS
U(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
muTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth mim
WiFi.

B cocTaB komIIekTa
ITOJKEH BXOJUTh MOJYIIb




TEXHUYECKOTO 3PEHUS,
[IpeICTaBIAONINI cOO0M
BBIYHCIIUTEIIFHOC
YCTPOMCTBO CO
BCTPOCHHBIM
MHKPOTIPOIIECCOPOM
(KOJI-BO sZIEep - HE MEHEe
4 11T, yactoTa siapa He
Menee 1.2 I'T'1;, 00beM
O3V - "He menee 512 MO,
00bEM BCTPOCHHOM
rmaMsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoil (MakCHMaIbHOE
paspericHue
BHCOMOTOKA,
repeaaBaeMoro 1o
mHTepdeiicy USB - He
MeHee 2592 x 1944 en.)
1 OIITHYSCKON CHCTEMOM.
MoyJib TEXHHUECKOTO
BpeHUs JOKEH
00JIa1aTh
COBMECTUMOCTBIO C
pa3TMYHBIMU
[TPOTPAMMHUPYEMBIMHU
KOHTPOJUIEPAMH C
MOMOIIbI0 HHTEp(DericoB
- TTL, UART, I12C, SPI,
Ethernet. Moaynb
TEXHHYECKOTO 3PCHHUS
ITOJDKEH UMETh
BCTPOCHHOE
MPOrpaMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAIIIOHHOMN CHCTEMBI
ILinux, ITO3BOJISIONIEE
OCYIIIECTBISTh
HACTPOUKY CUCTEMBI
MaIIHHHOTO O0yUYeHUs
[MapaMeTpOB HEHPOHHBIX
ceTeil st OOHApYKEeHUs
00BEKTOB, ONIPEACIICHUS
X TapaMeTpoB U
majJpHenImen
MICHTH(PUKAIUH.
KOMIIIEKT JOJIKEH
oOecreunBaTh
BO3MOKHOCTb U3YUCHUS




OCHOB pa3pabOTKu
MPOrPaMMHBIX U
QrapaTHBIX KOMILIEKCOB
MHKXCHEPHBIX CUCTEM,
penieHuit B chepe
"NHTepHer Bewieil", a
TaKXe PEIICHUN B
001acTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEIUICKTa U
MaIIMHHOTO 00yUYeHUsI.

KommbroTepHoe 000opynoBaHue

1

HoyTtOyk

Dopm-PakTop: HOYTOYK;
PKecTkas,
HEOTKIF0UaeMas
KJIaBHaTypa: HAJIHYNE;
Pycckas packiaaka
KJIaBHATYphl: HATUYHUE;
JlnaroHaib SKpaHa: He
MeHee 15,6 TIOMMOB;
Pazperienne skpaHa: He
meree 1920 x 1080
IMTUKCEIIEH;

KosnmuecTBo saep
[poreccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee &;

lbazoBast TakTOBas
HacTOTa MpoIeccopa: He
menee 1 I'T;
MaxkcuManbHas TAKTOBAst
MacTOTa MpoIeccopa: He
menee 2,5 I'T;
Ksmr-namsTs
[porieccopa: He MeHee 6
MOaiiT;

O0beM yCTaHOBJICHHON
OTNEPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O0BeM
[OA1epKUBAEMOM
ONIEPATUBHON MaMATH
(1711 BO3MOKHOCTH
paclIupeHusi): He MeHee
24 T"0aiit;

O0OBEM HAKOIMUTEIS
SSD: ne menee 240

["GaiiT;

3 mIT.

2 1IT.




Bpemst aBTOHOMHO#1
paboThl OT OaTtapeu: HE
MeHee 6 4acoB;

Bec nHoyTOyKa ¢
YCTaHOBJICHHBIM
AKKYMYJISITOPOM: HE
oonee 1,8 kr;

Bremnuii uatepderic
USB cranaapta He HUXKE
3.0: HE MeHee Tpex
CBOOOIHEIX;

Bremnunii uatepderic
LAN (ucrmosib30BaHHE
[EePEeXO0THUKOB HE
[PEeTyCMOTPEHO):
HaJTU4HE;

Hanuuue monyneit u
mHTEpEiicoB
(Mcmonbp30BaHME
[EepPEeXO0IHUKOB HE
mpenycMoTpeHo): VGA,
HDMI,

becnipoBoHas cBs3b Wi-
Fi: Hanuuue c
[MOJICPKKON CTaHJapTa
IEEE 802.11n nm
COBpPEMEHHEE;
\Web-kamepa: nHamuuue;
MaHunyasTop "Mblib'":
HaTH4YNE;
[IpenycraHoBieHHas
OTIepaIlMOHHAsl CUCTEMA C
rpaduyecKkum
[0JIb30BATEIHCKUM
mHTEpdEiicom,
oOecreunBaromias
paboty
pacpoCTpaHEHHBIX
00pazoBaTeNbHBIX U
00IIECHCTEMHBIX
[TPUIIOKEHNI: HAJIMYHE.

MOV (mipunTep,
CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(pyHKIIMY TTeyaTH,
KOITPOBAHWS,
CKaHUPOBAHMUSA);
dopmat Oymaru: He
MeHee A4;

[[BETHOCTB: YepHO-
OCIIBIH;

1 mrr.

1 mrr.




TexHOoJIorHs IeYaTH:
mazepHas
MaxkcuManbLHOE
pasperieHue nevyaTu: He
menee 1200 x 1200
TOYCK;

Mutepdeiicer: Wi-Fi,

Ethernet (RJ-45), USB.

Tabauya N 2

NPOPWIBHBIN KOMILJIEKT OBOPYJOBAHUS

HanmenoBanue
000py10BaHUS

Kpatkue npumepHbie
TEXHUYECKHE
XapaKTePUCTUKU

KonnyectBo enunmIl
IS IPOHIEHOTO
KOMILJIEKTa
(oOmreoOpa3zoBaTenbHbBIE
OpraHu3alum, He
SIBIISTIOIIAECS
MaJIOKOMIUICKTHBIM),
eJI. M3M.

KosudectBo equHuIy
VTS IPOHIIEHOTO
KOMILIEKTa
(MaJIOKOMILJIEKTHBIE
00111600pa3oBaTEIbHbBIC
OpraHu3aIm), €. U3M.

HbA30BAS (OBA3ATEJIBHAS YACTD)

EcTecTBEeHHO-Hay4Hasl HAPABJICHHOCTh

1.

[{udposas
imabopaTopus 1o

OUOJIOTHH
(yueHuueckas)

O0ecrieunBaeT
BBITTOJTHEHHUE
TabopaTOPHBIX paboOT HA|
YpOKax 1mo OMOJIOTHH B
OCHOBHOM IIKOJIC U
[TPOEKTHO-
ICCIIE10BATEILCKOMI
eI TeIbHOCTH
YIaIIuXCsI.
Kommiekramus:
becnipoBoaHOM
MYJIBTHAATYUK 110
Ouooruu ¢ 6-10
BCTPOSCHHBIMH
TaTYMKaMH:

/IaT4rK BIAXHOCTH C
TMara3oHOM U3MEPEHUS
0...100%

JaTunk OCBEIIEHHOCTH
C IHana3oHoM
M3MEPEHUS HE YKE YeM

ot 0 1o 180000 1K




Jlatuuk pH ¢
TMara3oHoOM U3MEPEHUS
He yxe yem oT 0 1o 14
pH

JlaTurk TeMIiepaTyphl C
TMara3oHoOM U3MEPEHUS
He yxe 4eM oT -20 10
+140 C

JlaTumk
RIIEKTPONPOBOAUMOCTH
C Avana3oHaMu
M3MEPEHUS HE YKE UeM
oT 0 10 200 MkCwm; ot 0
o 2000 MxCwm; ot 0 110
20000 MmxCm

/laTyrk TemiiepaTypbl
OKpYXKarollen Cpeibl ¢
TMara3oHoOM U3MEPEHUS
He yxe yeM ot -20 10
+40

IAKceccyapsl:

Kabens USB
COCTMHUTEIIBHBIN
3apsiiHOE YCTPOMCTBO C
kabemem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

KpaTtkoe pykoBOACTBO
[0 SKCILTyaTaluu
rdpoBoit taboparopuu
[{udpoBast
BHJIEOKaMepa ¢
METANTHYECKUM
[ITAaTUBOM, pa3pelieHre
He meHee 0,3 Mimkc
[IporpammHOe
oOecrieueHne
MeTtoamueckie
[PEKOMEHIAIlMU HE
Menee 30 pabot
'YakoBka

Hammaue
[PYCCKOSI3BIYHOTO CailTa
MOIICPKKH, HATTHINE

XUMHHU

iTa0opaTOpHBIX PadoT

BUICOPOITUKOB.
[udposas O0ecrieunBaeT 3 . 2 1.
irabopaTopus 1o BBITOJTHEHUE




(yaeHuveckas)

M0 XUMHH Ha YPOKax B
OCHOBHOM IIKOJIC U
[IPOCKTHO-
LICCIICI0BATEIbCKOM
esITeIbHOCTH
YHaIUXCs.
KoMmiiekranus:
becnipoBoaHOM
MYJIBTHIATYHK 110
XUMHH C 4-Ms
BCTPOCHHBIMH
ITaTYMKaMH:

JlaTuuk pH c
TMara3oHoOM U3MEPEHUS
He yxe yem ot 0 1o 14
pH

J{aT4YUK BEICOKOM
TeMITepaTyphl
(TepMOMIapHBIii) ¢
TMara3oHoOM U3MEPEHUS
He yxxe yeM ot -100 go
+900 C

JlaTunk
PIIEKTPOIPOBOAUMOCTH
C Irana3oHaMu
M3MEPEHUS HE YKE YeM
ot 0 10 200 MxCwm; ot 0
mo 2000 MxCwm; ot 0 1o
20000 MmxCm

/laTurk TeMrepaTypbl
MJIATHHOBBIHN C
TMara3oHOM U3MEPEHUS
He yxe yeM ot -30 110
+120 C

OTnenpHble JaTUYNKHU:
JlaTunk OnTUYECKOM
IUIOTHOCTH 525 HM
AKceccyapbl:

Kabems USB

CO€ TUHUTENbHBII
3apsHOE YCTPOUCTBO C
KkabeaeM miniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KpaTkoe pyKoBOJCTBO
10 DKCILTyaTaluu
111(pOBOI TabOpaTOpU

Ha6op nabopaTopHoit




OCHACTKH
[IporpammHOe
obOecrieueHne
Mertoanueckue
[PEKOMEHIallUU HE
Menee 40 pabot
Hanuuue
[PYCCKOSI3bIYHOTO CailTa
[TO1/ICPHKKH

Hannuue
BHJICOPOJIUKOB.

[{udpoBast
lmaGopaTopus 1Mo

buzuke
(yueHuueckas)

OOecneunBaeT
BBLITTOJTHCHUE
PKCIIEPUMEHTOB I10
TeMaM Kypca GU3HKH.
KoMIeKTaims:
becnipoBogHOM
MYJIBTHIATYUK 110
(busuKe ¢ 6-10
BCTPOCHHBIMH
ITaTYNKaAMH:

[{udposoit gaTunk
TeMIIepaTyphl C
TMara3oHOM U3MEPEHUSI
He yxe ueM ot -20 10
120 C

[{udpoBoii gaTunk
A0COJIFOTHOTO JIABJIICHHS
C IMana3o0HoOM
M3MEPEHUS HE YKE YeM
ot 0 mo 500 xITa
J[aT4rK MarHUTHOTO
[1OJISI C JUAITa30HOM
M3MEPEHUS HE YKE YeM
oT -80 mo 80 mTn
JlaTunk HarpspKeHus ¢
mrana3oHaMu
M3MEPEHHS HE YKE YeM
oT -2 1o +2 B; ot -5 1o
+5 B; o -10 1o +10 B;
oT -15 o +15 B
JlaTynk TOKa HE yxke
ueM oT -1 10 +1 A
/TaTuuk akcenepoMeTp ¢
[MOKa3aTeIIMU HE MECHEe
uem: +/- 2 g; +/- 4 g; +/-
89

OTnenbHbIe

yCTpOMCTBA:




USB ocmmmtorpad ve
MeHee 2 xaHaa, +/- 100
B
IAKceccyaphbl:

Kabens USB
COCIMHUTEIIBLHBIN
3apsHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Apnantep
Bluetooth 4.1 Low
Energy

KoHcTpykTop 11
[IPOBEICHUS
AKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO
[0 DKCILTyaTaluu
dpoBoii aboparopuun
[IporpammHoOe
obOecrieueHne
Metoanueckue
pexoMenanuu (40
pabor)

Hannuue
[PYCCKOSI3BIYHOTO CailTa
[OAICPKKH

Hanmnune
BHJICOPOJTUKOB.

KommbrorepHoe 060pyioBanme

4.

HoytOyx

Ddopm-daxTop:
HOYTOYK;

PKecrtkas,
HEOTKJIIFouaeMast
KJIaBHaTypa: HAJIU4UE;
Pycckas packiiagka
KJIaBUATYyphl: HAIUYUE;
/lnaronanp 5KkpaHa: HE
MeHee 15,6 T10HMOB;
PaspenieHne skpaHa: He
Menee 1920 x 1080
[TUKCEIICH;

KonuuecTBo siaep
[poreccopa: He MeHee
4;
KosnuecTBO MOTOKOB:
He MeHee §;

bazoBas TakToBas
yacToTa Ipoleccopa: He

MeHee 1 I'T;

3 mIT.

2 IIT.




MakcumanbHas
TaKTOBasl 4acTOTa
[poreccopa: He MeHee
2,5 I'T;

Koam-namsthb
[Iporeccopa: He MeHee 6
MOaiiT;

O0beM yCTaHOBICHHON
OTepaTUBHOM MaMSTH:
He McHee 8 1'0aliT;
O0beM
[TOEPKUBAEMOM
OTepaTUBHOM MaMATH
(17151 BOBMOYKHOCTH
paclIupeHusi): He MeHee
24 T"0aiiT;

O0beM HaKOTTUTEIS
SSD: ne menee 240
["GaliT;

BpeMs1 aBTOHOMHOM
paboOTHI OT OaTapeu: He
MeHee 6 4acoB;

Bec HoyTOyKa ¢
YCTAHOBJICHHBIM
AKKYMYJISITOPOM: HE
oonee 1,8 kr;

BuemHuit uurepdeiic
USB crangapra He
Huoke 3.0: He MeHee
TpeX CBOOOIHBIX;
Buemnuit uarepdeiic
LAN (ucronb3oBaHue
MEePEXO0THUKOB HE
[PEyCMOTPEHO):
HATHYHE;

Hanmnune monynen u
nHTEpPeiicoB
(MCTIONBh30BaHKE
MEePEX0THUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becripoBoHas CBS3b
\Wi-Fi: nanuuue c
MOIJICP)KKOM CTaHIapTa
IEEE 802.11n wn
COBPEMEHHEE;
\Web-kamepa: Hannuue,
Manunynsatop "MbIb'":
Hanu4ue;




[[penycTaHoBiIeHHAs
OTIepaIlMOHHAs CUCTEMA
c rpadpuaeckumM
M0JIb30BATEIHCKUM
mHTEpercoM,
oOecrneunBaroast
padoty
[pacTpoCTpaHEHHBIX
00pa3oBaTeNbHbIX U
00111eCHCTEMHBIX
[IPUITOKEHUI:
HATMYUE.

MOV (npunTep,
CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(pyHKIIMH TIeYaTH,
KOIIMPOBAHUS,
CKaHHUPOBAHUA);
dopmar Oymaru: He
MeHee A4;

[[BETHOCTB: YepHO-
OCIbIiL;

TexHoorus nevyaru:
mazepHast
MaxkcumalibHOE
pa3pelleHue neyaTu: He
menee 1200 x 1200
TOYEK;

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

1 mT.

1 .

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

EcTecTBEeHHO-Hay4Hasi HAPABJICHHOCTD

1.

[ludposast
maboparopust 1o

Orosorun
(yueHuueckas)

OO0ecneunBaeT
BBLIIIOJTHCHHE
TabopaTOpHBIX PabOT HA|
ypOKax 1o OMOJIOTHUHU B
OCHOBHOM IIKOJIE U
[TPOCKTHO-
LICCIIeI0BATEIbCKOM

e TEeIbHOCTH
YUaIIUXCS.
KoMImeKTaIms:
becnipoBoaHOM
MYJIBTHIATYHK 110
Ouooruu ¢ 6-10
BCTPOCHHBIMH
ITaTYMKaMU:

/laT4rK BIAXHOCTH C
TMarna3oHOM U3MEPEHUS

0...100%

1 mIT.

1 mT.




JaTurk OCBEIIEHHOCTH
C TMara3oHoOM
M3MEPECHHS HE YKE YeM
ot 0 1o 180000 nx
Jlatuuk pH c
TMara3oHoOM U3MEPEHUS
He yxe yem oT 0 1o 14
pH

JlaTurk TeMIiepaTyphl C
TMara3oHOM U3MEPEHUS
He yxe 4eM oT -20 10
+140 C

JlaTunk
PIIEKTPONPOBOAUMOCTH
C AUana3oHaMu
M3MEPEHUS HE YKE YeM
oT 0 10 200 MmkCwm; ot 0
o 2000 MxCwm; ot 0 110
20000 MmxCm

/laTurk TeMIiepaTypbl
OKpYXKarollen Cpeibl ¢
TMara3oHoOM U3MEPEHUS
He yxe yeM ot -20 10
+40

AKceccyapsl:

Ka6enmr USB

COe TUHUTEILHLIN
3apsIHOE YCTPONCTBO C
kaOeem miniUSB

USB Ananrep
Bluetooth 4.1 Low
Energy

KpaTtkoe pykoBOACTBO
[0 SKCIUTyaTaluu
dpoBoit taboparopuu
[{udposas
BHJICOKaMepa ¢
METAINTNYECKUM
[ITAaTHBOM, pa3pelieHre
He meHee 0,3 Miukc
[IporpammHOe
oOecrieueHne
MeToamueckie
[PEKOMEHIAIMU HE
Menee 30 pabot
'YimakoBka

Hanuuue
[PYCCKOSI3BIYHOTO CalTa
MOAICPKKH, HATHINE




BHUJICOPOJIMKOB.

[{udposast
lmaGopaTopus 1Mo
XUMUAN

(yueHuveckas)

OO0ecneunBaeT
BBITTOJTHCHHE
mabopaTOPHBIX padOT
10 XMMHUH Ha YPOKaX B
OCHOBHOM IIKOJIC U
[IPOEKTHO-
LICCIICI0BATEIbCKOM
eI TETLHOCTH
YHaIIUXCS.
KoMmiekramnus:
becnipoBoaHOM
MYJIBTUIATYUK 110
XUMHU C 4-MsI
BCTPOCHHBIMU
ITaTYMKaMH:

JlaTuuk pH c
TMara3oHoOM U3MEPEHUS
He yxe yem ot 0 1o 14
pH

J{aT4YUK BEICOKOM
TeMITepaTyphl
(TepMOTIapHBIiA) ¢
TMara3oHOM U3MEPEHUSI
He yxxe yeM ot -100 go
+900 C

JlaTunk
PIIEKTPONPOBOAUMOCTH
C Irana3oHaMu
M3MEPEHUS HE YKE YeM
oT 0 70 200 MmxCwm; ot 0
mo 2000 MxCwm; ot 0 110
20000 MmxCm

/laTurk TeMriepaTypbl
[MIaTHHOBBLIN C
Tara3oHOM U3MEPEHHUSI
He yxe ueM ot -30 110
+120 C

OTAcabHBIC TATYHKU:
J[aT4nK ONTHYECKOU
[UIOTHOCTH 525 HM
IAKceccyaphl:

Ka6ens USB

COe TUHUTEILHLIN
3apsiIHOE YCTPOHCTBO C
KkabemeM miniUSB
USB Ananrtep
Bluetooth 4.1 Low

Energy

1 mrT.

1 mrr.




KpaTtkoe pykoBOACTBO
[0 YKCIUTyaTaIluu
1dpoBoii 1adboparopuun
Ha6op maboparopHoit
OCHACTKU
[IporpammHOe
oOecrieueHue
Mertoanueckue
[PEKOMEH/Ialluu He
Menee 40 pabot
Hanuuue
[PYCCKOSI3bIYHOTO CailTa
[O/IICP>KKH

Hanuune
BUJICOPOIIUKOB.

[{udposas
lmaGopaTopus 1Mo

duzuke
(yueHuueckas)

O0eciieunBacT
BLITTOJTHCHUE
PKCIIEPUMEHTOB I10
TeMaM Kypca GU3HKH.
KoMIeKTaims:
becnipoBogHOM
MYJIBTHIATYUK 110
(busuKe ¢ 6-10
BCTPOCHHBIMU
ITaTYNKaAMH:

[{udposoit qaTunk
TeMIIepaTypbl C
TMara3oHoOM U3MEPEHUS
He yxe yeM ot -20 10
120 C

[{udpoBoii gaTumk
A0COJIFOTHOTO JIaBJICHUS
C IMana3oHoOM
M3MEPEHUS HE YKE YeM
ot 0 mo 500 xITa
J[aT9rK MarHUTHOTO
[1OJIS C JUAITa30HOM
M3MEPEHHS HE YKE YeM
oT -80 go 80 mTn
JlaTunk HarpspKeHus ¢
rana3oHaMu
M3MEPEHHS HE YKE YeM
oT -2 1o +2 B; ot -5 1o
+5 B; ot -10 mo +10 B;
oT -15 o +15 B
JlaTynk TOKa HE yXe
ueM oT -1 10 +1 A
/laTunk akcenepoMeTp ¢
[MOKa3aTeIsIMHA HE MCHEE

1 mrr.




uem: +/- 2 g; +/- 4 g; +/-
89

OTnenbHbIe
YCTpOMCTBA:

USB ocmmtorpad ve
MeHee 2 xaHaia, +/- 100
B
IAKceccyaphbl:

Kabens USB
COCIMHUTEIIBHBIN
3apsgHOEe YCTPOUCTBO C
Kkaberem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

KoHcTpykTOp 11
[IPOBEICHUS
AKCIIEPUMEHTOB
KpaTkoe pyKoBOJCTBO
10 DKCILTyaTaluu
dpoBoii aboparopuun
[IporpammHOe
obOecrieueHne
Metoanueckue
pexomennaiuu (40
pabor)

Hanmnune
[PYCCKOSI3BIYHOTO CalTa
MO1ICPKKH

Hanmnune
BHJICOPOJTUKOB.

[udposas
imabopaTopus 1o

dbuznoIOTUN
(mpohuIbHBIHI
YPOBEHB)

OOecnieunBaeT
[IPOBE/ICHHE
MICCIICTOBAHUS T10

(b yHKIITMOHUPOBAHUIO
geI0BEYECKOTO
OpraHu3ma.
KoMIIeKTaIms:
becnipoBoaHOM
MYJIBTHIATYHK 110
¢buzuonaoruu ¢ 5-10
BCTPOCHHBIMH
maTunkamMu: JlaTuank
ApTEpUATTLHOTO
napyienus (0...250 mm
PT. CT.)

JlaTuMk mmysbca ¢
Mana3oHOM U3MEPEHUS

He yxe yeM ot 30 1o

1 mrr.

1 mrr.




200 yn/MuH

/laTyrk TeMIiepaTypbl
Tesa ¢ AMarna3oHoM
M3MEPEHUS HE YKE YeM
oT +25 no +40 C
J{aTYHMK 9aCTOTHI
ITBIXaHUS C TUANa30HOM
M3MEPEHUS HE YKE YeM
ot 0 o 100
[[UKJIOB/MUH

/laTunk yckopeHus ¢
mokaszarensiMu +/- 2 Q;
+/-4.g;+/-8¢
OTnenbHbIC
yCTpPOMCTBA:

JlaTtunk OKI ¢
TUAna30HOM U3MEPEHHS
He yxe yeM ot -300 1o
+300 MB)

JlaTuuk pH c
TUAna30HOM U3MEPEHHS
He yxxe yem ot 0 10 14
pH

JlaTunk cunomep ¢
TMara3oHOM U3MEPEHUS
He yxe yeM ot -40 110
40 H

JlaTurK OCBEIIEHHOCTH
C AMana3oHOM
M3MEPEHUS HE YXKE YeM
ot 0 10 180000 1K
IAKceccyaphbl:

Ka6ens USB
COEIMHUTEIIbHBIN
3apsiiHOE YCTPOMCTBO C
Kkaoenem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

KoHcTpykTOp AMIs
[TPOBEICHUS
AKCIIEPUMEHTOB
Kpatkoe pyKoBOJICTBO
[0 SKCILTyaTaluu
dpoBoit Taboparopuu
[IporpammHOe
oOecrieueHue
Mertoanueckue
[PEKOMEHIalliy He




Menee 20 padot
Hamune
PYCCKOSI3BIYHOTO caiTa
[O1ICPKKH

Hanynaue
BHJICOPOJIUKOB.

[{udposas
mabopaTopust 1o

PDKOJOI'nn

ObecnieunBaeT
MPOBE/ICHUE YI€OHOTO
PKOJIOTUYECKOTO
MOHUTOPHUHTA
MHCTPYMEHTAJIbHBIMU
MeTomxamu. Habop
[IPUMEHSETCA NIPU
M3Y4EHUU SKOJIOTUH,
0MOJIOIU, XUMUH,
reorpauu u
[IPUPOJOBEACHUS, a
TaKKe JJIs
MHIUBUTyaJIbHBIX
MICCIIEIOBaHMS U
[IPOEKTHOM

e TEIIbBHOCTH
[IIKOJIbHUKOB.
Komnnexkranus:
becnipoBoaHOM
MYJIBTHIATYHK 110
DKOJIOTHYECKOMY
MOHHUTOPHHTY C 8-10
BCTPOEHHBIMU
TaTYNKAMH:

JlaTunK HUTpaAT-MOHOB
JlaTunK XJIOpUA-NOHOB
Jlatyuk pH ¢
TUana3oHOM U3MEPEHUS
He yxe yem ot 0 1o 14
pH

/TaTurK BIaXXKHOCTH C
TUana3oHOM U3MEPEHUS
0...100%

JaTumK OCBEIIEHHOCTH
C IMara3oHOM
M3MEpEHHS HE Y)Ke YeM
ot 0 1o 180000 5k
JlaTurk TeMIiepaTypsl C
TMara3oHOM U3MEPEHUS
He yxe yeM ot -20 110
+140 C

JlaTumk
PIIEKTPONPOBOIUMOCTH

1 mT.

1 mr.




C IMarna3zoHaMu
M3MEPEHUS HE YKE UeM
oT 0 10 200 MmxCwM; ot 0
o 2000 MxCwm; ot 0 1o
20000 MkCm

/laTyrk TeMIiepaTypbl
OKpYKaIoIIe Cpeibl ¢
TMara3oHoM U3MEPEHUS
He yxe 4eM oT -20 10
+50 C

OTIeNbHbIC TaTUYNUKU:
JlaTuuk 3ByKa ¢
byHKIHEH
MHTETPUPOBAHUS C
Tana3oHOM U3MEPEHUS
JacTOT HE MEHEE YeM OT
50 I'p mo 8 kI'm;
J{aTuuk BIa)KHOCTH
[TOYBHI C AUANIA30HOM
M3MEPEHUS HE YKE YeM
ot 0 10 50%

/laTuuk kuciopoaa ¢
Tana3oHOM U3MEPEHUS
ot 0 10 100%

J[aT4nK onTHYECKOU
MJIOTHOCTH 525 HM
J[aT4mK ONTHYECKOM
mIoTHOCTH 470 HM
JlaTuuk TypOUAMMETp C
TMara3oHOM U3MEPEHUS
He yxe uyeM ot 0 1o 200
NTU

JlaTynk oKHCH yriepoja
C TMara3oHoM
M3MEPEHUS HE YKE YeM
ot 0 1o 1000 ppm
IAKCeccyaphl:

Kabens USB
COCTMHUTENBHBIN (2
[11T.)

3apsHOE YCTPOUCTBO C
kabemem miniUSB

USB Anantep
Bluetooth 4.1 Low
Energy

CtepikeHb 1
BaKpEIUICHUS] JaTYUKOB
B IITATHBE

KpaTtkoe pykoBOACTBO




[0 SKCIUTyaTaluu
111(hpoBOI JTabopaTopuu
[IporpammHuoe
obOecrieueHue
MeToanuecKue
[PEKOMEH/IAlUU HE
MeHee 20 padot
'YnakoBka

Hanuuue
[PYCCKOSI3bIYHOTO CalTa
MOIJICP>KKH, HATUYUE
BUICOPOJTUKOB.

Mukpockorn
1 (poBoi

Tun MUKpockorna:
0100 HYSCKUM
Hacanka Mukpockorna:
MOHOKYJISIpHAS
Hasznauenue:
abopaTopHbIN

MeTo1 McclIeJOBaHUS
CBETIIOC II0JIC
Martepuail ONITUKU:
OIITUYCCKOE CTEKJIIO
'VBeanueHue
MUKpOCKOIIa, Kpat: 64 -
1280

Oxynsipel: WF16x
OO0bekTuBsL: 4x, 10X,
40xs
(TToANpY>KUHEHHBIH )
PeBonbBepHast rojIoBKa:
Ha 3 00BEKTHBA

Tun moACBeTKH:
3epKaJio UM CBETOIUO
Pacnonoxenue
[MOJICBETKH: BEPXHSS U
HIOKHSIS

Marepuai kopiryca:
METaJLT

[[peIMEeTHBIN CTOJIHK,
MM: 90

Mcrounuk nuranus: 220
B/50 I'ig

Uucno meranukceneit: 1

1 mT.

1 .

Ha6op OI'D o
XHMUHT

B Habop BXOASAT BEChl
lTaGopaTopHbIe
piexkTponHbie 200 r,
CIIPTOBKA

iTabopaTopHasi, BOpOHKA

1 mrr.




KOHUYecKasi, Majoyka
CTEKJIIHHAS, TPOOHpKa
[1X-14 (10 mTyK),
CTaKaH BBICOKUH C
HocukoM BH-50 ¢
METKOH (2 IITYKH),
[IMTHH]IP
M3MepUTENbHBIN 2-50-2
(CTEKJISTHHBIH, C
[IPUTEPTON KPBILLIKOIN),
[ITAaTUB JIsI TPOOUPOK
Ha 10 rHes3, 3aKUM
POOUPOYHBIH,
[mnaTeNb-10xedka (3
[ITYKH), HA00p
(h1aKkoHOB AJIs
XpaHEHUs! paCTBOPOB U
[peakTHBOB (00BEM
¢daaxona 100 mu - 5
KOMIUIEKTOB 110 6 HITYK,
00bem urakona 30 mur -
10 xomIUIEKTOB 110 6
[ITYK), HUIAHAD
M3MEPUTEIIBHBIN C
HocukoM 1-500 (2
[ITYKH), CTaKaH
BbIcOKM 500 M (3
ITYKH), HA0Op epiueit
TSI MBITBSI TIOCY/TBI
(epIi 711 MBIThS
MPOOUPOK - 3 TITYKH,
epII 17151 MBIThS KOO - 3
[ITYKH), XaaT Oesblid
x/0 (2 mTYyKH),
MepYaTKH PE3MHOBBIC
XUMUYECKUE CTOKHE (2
[ITYKH ), OYKU
BalUTHBIC, QUIBTPHI
oymaxublie (100 mryk),
roproydee JiIsl CIUPTOBOK]
(0,33 ).

B coctaB HabOp BXOJAT
[PEaKTUBBI: ATTFOMUHHIA,
bKeNe30, CoJsTHas
KHCJIOTa, METHIIOPAHK,
(benondraneus,
aAMMUaK, IePOKCUT
BOJIOPOJIa, HUTPAT
cepebpa u Apyrue; B




oO1w1eit cnoxxnoctu - 44
PA3IMYHBIX BEILECTB,
MCIIOJIb3YEMBIX /ISt
COCTaBJICHUS
KOMIUIEKTOB PEaKTUBOB
[IpU IPOBEICHUU
HK3aMEHALIMOHHBIX
PKCIIEPUMEHTOB I10
KypCy IIKOJIbHOM
XTMHH.

YueOHas
maboparopust 1o
HEHPOTEXHOIOTUH

B coctaB BXoasT:
Cencop Tun 1 He menee
1 ., oOecrieunBaer
BO3MO>KHOCTh
[pETUCTpallK CUTHAJIA
PIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(37IEKTPOMUOTPAMMBHI,
OMI).

Perucrpanus nomxHa
OCYIIIECTBIISICTCS
HEWHBA3HBHO, CYXHMH
PIIEKTPOIAMHU.
B03MOXHOCTBIO
KpPEIUICHUS K pyKe
4EeTOBEKa, YTO JOJIKHO
TaBaTh BO3MOXKHOCTD
[PETHUCTPUPOBATH
PIEKTPUYECKYIO
AKTUBHOCTH MBIIIIIIBI B
00nacTu, HaJ KOTOPOit
[pacroJiaraeTcst
kperieHue. [Ipu
HATIPSDKEHUU MBITIITBI
MoJKHA OBITE
oOecrieueHa
BO3MOKHOCTh
HAOTIOICHUS TTYIHOCTH
curHana (T.e.
npucyrcteue OMI),
[pu paccradiieHun
MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 He MeHee
1 mT., obecrieunBaeT
BO3MOYKHOCTh
[pETUCTpaIlK CUTHAJIA
(hoTOTIIETU3MOTPAMMBI
(®II') onTryeckum

1 mT.

1 mr.




[yTE€M, 3a CUET
M3MCHCHUS
OTPaKEHHOT'O OT
KPOBEHOCHBIX COCYJIOB
cBeTa, 00beM KOTOPBIX
M3MEHSETCS MO/
BO3JIEHCTBUEM
[1yJIbCOBOW BOJIHBI.
CeHcop JOKEeH ObITh
oOecrieueH
BO3MO>KHOCTBIO
KPETUICHUS K
[OIyIlIeYKe Malblia
YeJIOBEKa.

Cencop Tun 3 He MeHee
1 mrt., obecrieunBaeT
BO3MOYKHOCTb!
[PETHCTpAllUM CUTHAJIA
PIIEKTPOKAPINOTPAMMBbI
(OKI') He MHBa3UBHBIM
CII0co00M;
peructpauuu I, II u 11
OTBEJICHUIA;
MOAKITIOUEHUS
PIIEKTPOJIOB K CEHCOPY C
[MOMOIIIBIO
COCTMHUTEIIBHBIX
[TPOBOJIOB,
000pYyTI0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He MeHee
1 mT. obecrieunBaeT
BO3MOXKHOCTb:
[pETUCTpallK CUTHAIIA
KOKHO-TaJIbBAHUYECKOU
peaxiuu (KI'P),
[PETHCTpaIUsI KOTOPOTO
OCYIIECTBIISIETCS Ha
[MOCTOSTHHOM TOKE;
MOJIKJIFOUEHUS K TEITy
4ETOBEKa C TTOMOIIBIO
CYXHUX 3JIEKTPOJIOB,
MOAKITIOUEHNE KOTOPHIX
K CEHCOpY
OCYIIECTBIISIETCS C
rmomortpio TouchProof
[Pa3bEMOB.

Cencop Tun 5 He MeHee
1 mT., o0ecreunBaeT




BO3MO>KHOCTb!
[peErucTpalnyy CurHana
PIEKTPUYECKON
AQKTHBHOCTH MO3ra
(33T") ¢ moMorbIO
CYXUX HEMHBa3MBHBIX
PIIEKTPO/IOB;
[perucTpanuu
PIEKTPUYECKON
AKTUBHOCTH Pa3HBIX
ImoJIelt Mo3ra;
[10/IKJIFOUEHUS
HIIEKTPOIOB K CEHCOPY C
[TOMOIIbIO
COETMHUTEIBHBIX
[IPOBOIOB,
000pyI0BaHHBIX
TouchProof pazsemamu;
BaKpeIICHUS
PIIEKTPO/IOB Ha
[MOBEPXHOCTHU TOJIOBHI.
Cencop Tun 6 He MeHee
1 ., oOecrieunBaet
BO3MO>KHOCTb!
[pETUCTpallK CUTHAIIA
Kosie0aHus TpyIHOU
kietku (CeHcop
ITBIXAHUS ); ONIPEIEICHUS
YACTOTHI JbIXAHUS.

Y crpolicTBo ais cOopa
ITaHHBIX OT CEHCOPOB U
nepenavyy Ha
[epCOHAIbHbBIN
KOMIIBIOTED
oOecrieunBaeT
BO3MOXKHOCTB cOopa
ITAaHHBIX OT
MOJIKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MOJTy4YEeHHBIX JAHHBIX HA
[1K. ITonxmouenne
[IEHTPAILHOTO MOJYJISI K
1K ¢ nomomsro USB-
KaOens. LlenTpanbHblii
MOJ1yJIb UMEET HE MEHee
1 mIT.: raTbBaHUYECKYIO
m3oisuro ot 11K,
[{eHTpanbHBI MOLYIIb
oOecrieunBaeT




BO3MOXXHOCTb
OTHOBPEMEHHOTO
[TOIKJTFOUCHUS BILJIOTh
1o 4 cencopoB. Kaxiprit
113 BXOJ0B
[{eHTpanbHOrO MOYJIA
MMEeT TaJIbBAaHUYECKYIO
30O
(oOecrieueHue
MEKKaHaJIbHOM
rajJbBaHUYCCKOMN
30JISIITUN ).

[ lonkirouenune
CEHCOPOB K
[{eHTpaabHOMY MOIYIIIO
OCYIIIECTBIISIETCS C
[TOMOIIIBIO
CIIELUATTU3UPOBAHHBIX
pazbemoB tuna LEMO,
00eCIICUNBAIOIIUX
[PaBUILHOCTh
MOJAKIIOYEHUS pazbeMa
1 CHIDKAIOIIUX PUCK
CITy4ailHOTO KacaHUst
[Pa3bEMOB
TOKOITPOBOIAIIINX
gacTel, a TakxKe
0OCCIIeunBaIOIINX
BAIUTY OT
HECAaHKI[MOHUPOBAHHOTO
[TOJIKTIOYCHUS K
[TPOU3BOJIBHBIM
YCTPOMCTBAM.

Monyns "Knonka" He
MeHee 1 1mT.,
oOecrieynBaeT
BO3MOKHOCTb:
[pa3METKHU
[PETHUCTPUPYEMBIX
CUTHAJIOB U OTMEUATh
HE MeHee 3-X
[Pa3JIMYHBIX KaTerOpUN
COCTOSIHUM.

'Y cTpOoKCTBO, BXOASIIEE
B cocTaB JabopaTropuu,
ITOKHO 00€eCIIeunBaTh
BO3MOXHOCTb
[perucTpaiuu
ApPTEPUATTLHOTO




TaBJICHUS.
[IporpammHOe
obOecrieuenue (ganee -
[10). JomxHO
o0OecrieunBaTh
BU3YaIH3aIUI0 U
00paboTKy
[PETUCTPHUPYEMBIX
CUTHAJIOB.

[J1aBHOE OKHO
[IPOrPaMMBbI JTOJIKHO
COCTOSITh U3 BKIIAJIOK,
KaXKIasi U3 KOTOPBIX
COIEPXKHUT HAbOP
rpadukos,
HEOOXOAUMBIX IS
OTOOpaKCHUS
TpedyeMon
nH(opMaIuu.
JTomKHa UMEThCS
BKJIAJIKa 151
0JTHOBPEMEHHOTO
[IPOCMOTpA CUTHAJA CO
BCEX CEHCOPOB,
OTHOBPEMEHHO
[TOIKJTFOUYECHHBIX K
[{eHTpasbHOMY
MOJTYITIO.

(JT0 obecrnieunBaeT
BO3MOYXHOCTh
MHOTOKaHAITBHOTO
(mosurpaguueckoro)
pexxuMa paboThl
yCTPOMCTBA.

Taxke JTOJDKHBI
MMETHCS BKIIQJKH JIJIS
BH3yaTH3aI[ii CHTHAJIOB
0T ceHcopoB OMI,
@IIT", OKT, KT'P, 39T,
CeHCOpa JIbIXaHus,
KHOITKH; 8 TaK¥Ke
[TPOU3BOTHBIX
rpaduKOB, Ha KOTOPBIX
BU3YaTH3UPYIOTCS
crielTuUIHBIE JIJIS TOTO
VJTH MHOTO CHTHANA
BEJTMYMHBI.

[10 nokHO 1aBaTh
BO3MOYKHOCTh




BH3YyalIH3alud U
00paboTKn
[PETUCTPUPYEMBIX
CUTHAJIOB, & UMEHHO:

- OMI': Bu3yanuzarus
CUTHAaJA, CIIEKTP
CUTHAJIA, AaMIUTUTYIHBIN
TPUTTEP

- OIII': Bu3yanuzanus
CUTHAJIa, CIIEKTpa
CUTHAJIa, TAXOTPAMMBI,
rpaduk myibca

- OKI': Bu3yanuzanus
CUTHaJIa, TAXOTPAMMBI,
rpaduk mynbca

- KI'P: Busyanusanus
CUTHaJa

- O0I': Bu3yanuzarus
CUTHaJa, CIIEKTP
CUTHAJIa, aMILTUTYy1a
ab(ha-puTMa,
AMIUIUTY/1a OeTa-puTMma.
- CeHcop IbpIXaHUs:
BU3yaJd3alisl CUTHAJIA,
- Knonka:
BU3yaJId3alisl CUTHAIA
[Pa3METKH

[1O n015KHO UMETH
BO3MOYKHOCTh
KaCTOMH3AIUH 1
HacTpoiiku [10 nns
APHEKTUBHOTO
OTOOpaKEHUS
rpaduKoB: HaCTpOKa
[1BETa, BHIOOP
MapaMeTpoB st
AHaJTN3a, BEIOOP
0TOOpaKaeMBbIX
rpadukos,
MacIITaOUpOBaHUE
rpadukoB. [10 momkHO
MMEThb BO3MOKHOCTh
BavcH U
BOCITPOU3BEICHUS
[PETUCTPHPYEMBIX
CUTHAJIOB.
B03M0OXHOCTB
HAaCTPOWKHU IIapaMeTPOB
(bUIBTpaIK CUTHAJIA C




MOMOIIBIO QUIBTPA
HUKHUX 9acTOT,
(HIBTpa BEICOKUX
YaCTOT, IIOJIOCOBOTO
buasTpa,
[PEKEKTOPHOTO
(bunsTpa.

C uenpro ynoocTBa
AHAJIM3a CHTHAJIa,
TOJKHA MMETHCS
BO3MOYKHOCTbH 3aITHCH
[PETUCTPHUPYEMBIX
CUTHAJIOB B (haiin, ¢
[OCIEAYOIIEN
BO3MOYKHOCTBIO MX
M10CJIECTYIOIIETO
BOCIIPOU3BEICHHS B
manHoM [10 (umutHpys
[PETUCTPAIIMIO CUTHAJA B
PeKUME peaTbHOTO
BPEMCHH ).

B cocrase:
METOMYECCKHEC
MaTepHabl s
VUUTENS U
0OyJaronuxcs,
OTIHCaHUE
[1OIKJTFOUEHUS] CEHCOPOB
lmaGopaTopuu,
MHCTPYKIIUU IO
rcrionn3oBanuio 110,
OTIHCaHNe
1abopaTOPHBIX U
MPAKTUYECKUX padoT,
KOTOPOE B TOM YHCIIE
COJICPHKHUT
Mpe3CHTAIIHOHHBIE
MaTepuabl.
'YmakoBka/kopoOka
maboparopuu JOHKHA
oOecrieunBaTh ya00HOE
XpaHEHUE U COACPKATh
MOJICKA3KH IS
[PACTIONIOXKEHUS
CEHCOPOB U YCTPOWCTB
maboparopuu Juis
yI00HOTO
MCIIOJTb30BaHUS
MperoiaBaTes MK U




|o6yqa}01u1/1MHc;1.

TexHomoruueckas HaIlpaBJICHHOCTb

0.

O0pa3oBaTeIbHBIN
KOHCTPYKTOP JJIst
[PaKTUKA OJIOYHOTO
[POrPaMMHUPOBAHUS C
KOMILJICKTOM
TaTYNKOB

PoGoToTeXHUYECKUI
Ha0op MpeaHa3HauYeH
TSI U3yYEeHHs] OCHOB
[POOOTOTEXHUKH,
eTanei, y3JioB U
MEXaHHU3MOB,
HEOOXOIUMBIX JIJIs
CO3MaHUS
[POOOTOTEXHUYECKUX
YCTPOMCTB.

Ha6op npexacrasinser
COO0M KOMILJIEKT
CTPYKTYPHBIX
DIIEMEHTOB,
COETMHUTEIBHBIX
DIIEMEHTOB H
PIIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop mo3BoJisier
coOupatsb (1
[POrpaMMHUPOBATH
coOupaemMble MOJIEIN),
13 DJIEMEHTOB
BXOJISAIINX B €r0 COCTaB,
MOJIeTTN MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMCTB C
ABTOMATH3UPOBAHHBIM
yIIpaBIeHHEM, B TOM
YHCIIC Ha KOJIECHOM
XOJTy, a TaK e
KOHCTPYKLUH,
OCHOBaHHBIX Ha
MCITI0JTb30BaHNN
nepenad (B TOM YUCIIe
YEPBSIYHBIX U
3yOuaThIX), & TaK XKe
[PBIYAroB.
CBETOIMOIHBIN
MaTpPUYHBIA JUCIUIEH C
0emoii MoICBETKOM Ha
KOHTPOJITIEPE
KonruecTBo mopToB
BBO/a/BBIBOA HA

KOHTpPOJJIEPE HE MEHEE
6

1 mT.

1 mr.




KonnyecTBO KHOMOK HE
MeHee 4

OO0111e€e KOJIMYECTBO
PIIEMEHTOB: HE MEHEe
520 1IT., B TOM YHCIIE:
1) nporpamMmmupyemslii
0JIOK yTIIpaBJICHHUS,
KOTOPBIA MOXKET
paboTaTh ABTOHOMHO U
B IOTOKOBOM PEXKHME;
2) CepBOMOTOPBI

3) TaTYMK CHUJIBI

4) MaT4UK pacCTOSHUS
S) nJaT4MK 1BETA

6) aKKyMyJIsITOpHast
Oatapes

7) IlnacTukoBbIe
CTPYKTYpHBIC
HIIEMEHTHI, BKIIIOYast
nephoprpoOBaHHbBIC
PIIEMEHTHI: OaJKH,
KyOHKH, OCH 1 BAJIbI,
COEeTMHUTEIbHbBIE
DIIEMEHTHI K OCSIM,
[IIECTePHH,
[peIHA3HAYCHHBIC TS
CO3aHHSI YSPBIYHBIX U
3yOuaThIX Mepesad,
COCTUHUTEIIBHBIC U
KpEene)KHbIE IIEMEHTHI;
7) [IporpammHoe
oOecrieueHue,
MCIIOJTE3YEMOE IS
MPOrPaMMHUPOBAHHUS
coOMpaeMbIxX
[POOOTOTEXHUYECKUX
MOJIeJIEl U yCTPOMCTB,
ITOCTYITHO JJIsI
CKaYMBaHUS U3 CCTH
HTepHET

10.

O0pasoBaTenbHBIN
Ha0Op 10 MEXaHHKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KommnekT qig
M3YYICHUS OCHOB
DIIEKTPOHUKU U
POOOTOTEXHHUKHU
HaGop nomkeH ObITH
MpeTHa3HAYCH TS
[POBEICHUS YUeOHBIX
BAHATUH 110
DIIEKTPOHUKE U

1 mIT.

1 .




CXEMOTEXHHUKE C LENbI0
M3ydeHHs Haubosee
pacpocTpaHEeHHOU
PICMEHTHOM 0as3kbl,
[IPUMEHSIEMOM ISt
MHKCHEPHO-
TEXHUYECKOTO
TBOPUYECTBA yUAIIUXCS U
Pa3pabOTKH y4eOHBIX
MoJIeJIeit poOOTOB.
HaGop moimken
[MO3BOJIATH YUAITHMCSI
Ha MPaKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOTUU
[IPOEKTUPOBAHUS
POOOTOTEXHUUECKUX
KOMIIIEKCOB Ha
[prMepe y4eOHbIX
Mojiesnieit poOoToB, a
TaK)Ke U3YUUTh
OCHOBHBIE TEXHHUECKHE
perieHus: B 00J1acTu
KHOCPHETUYECKUX U
BCTPAMBACMBIX CHCTEM.
B cocTaB KOMITJIEKTa
ITOJKEH BXOJUTH HA0OD
KOHCTPYKTHBHBIX
PIIEMEHTOB /7151 COOPKU
MakeTa
MaHUTTYTISITHOHHOTO
po0O0Ta, KOMIIJIEKT
METAITTTYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB /7151 COOPKU
MakeTa MOOUIILHOTO
poboTa u T.II.

B cocraB komIuiekTa
BXOJIUT HAOOp
DIICKTPOHHBIX
KOMIIOHEHTOB JIJIsI
M3YYICHUS OCHOB
DIIEKTPOHUKU U
CXEMOTEXHHKH, & TAK¥KE
KOMIUIEKT MPUBOIOB U
ITaTIUKOB Pa3TUIHOTO
TUTIA 17151 pa3padOTKu
POOOTOTEXHUYECKUX
KOMIIIEKCOB.

B cocTaB KomIuiekTa




TOJI’KHO BXOJIUTh:
MOTOPBI C SHKOJIEPOM -
HEe MeHee 2 T,
CEpPBOMPUBO]T OOJIBIIION
- He MeHee 4 T,
CEpPBOIPUBOJI MaJIbIN -
HEe MeHee 2 IIT,
MH(MpaKpacHBIN TaTIYNK
- He MEHee 3 T,
YJIbTPa3BYKOBOW JaTYUK
- He MEHee 3 T,
ITaTYNK TEMIIepaTyphl -
He MeHee | 1T, TaT4uK
OCBEIIICHHOCTH - HE
MeHee | mT, Habop
PIIEKTPOHHBIX
KOMITOHEHTOB
(pe3ucropsl,
KOHICHCATOPBI,
CBETOMOIbI
Pa3IMYHOTO HOMUHAIA),
KOMILIEKT IPOBOIOB
st OecriaeqHoro
[IPOTOTUIIUPOBAHUS,
riata 6ecraeyHoro
[POTOTUITUPOBAHUS,
AKKYMYJISITOP U
3apsIHOE YCTPOMCTBO.
B cocraB komruiekTa
ITOJIKEH BXOJUTD
[IPOrpaMMUPYyEMBIN
KOHTPOJLIED,
[IPOrpaMMHUPYEMBII B
cpene Arduino IDE wnu
AHAJIOTMYHBIX CBOOOIHO
[pacipoCTpaHsIEMbIX
cpemax pa3paboTKH.

[ IporpamMmmMupyemslii
KOHTPOJIJIEP TOTKEH
00na1aTh MOpTaMH JIJIS
O AKITIOUEHUS

1 (POBBIX U
QHAJIOTOBBIX YCTPOWCTB,
untepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth nim
WiFi.

B cocraB kommuiekTa
ITOJI’KEH BXOAUTD




MOIYJTh TEXHUYECKOTO
3peHus,
[IpECTABIISIONINIA
C000 BEIYMCITUTEIHLHOE
yCTpPOMCTBO CO
BCTPOCHHBIM
MHUKPOITPOIIECCOPOM
(K0JI-BO sA1Iep - HE MEHEE
4 11T, YacToTa sAjpa He
Mmenee 1.2 I'Tn, o0beM
O3V - ve menee 512
MO, 00beM BCTpOECHHOM
[MaMsITH - HE MEeHee 8
['0), UHTErpUPOBAHHOMN
Kamepoit
(MakcUMalbHOE
paspenieHue
BHJICOITOTOKA,
[epeaaBaeMoro 1o
uHTepdeiicy USB - ne
MeHee 2592 x 1944 en.)
I OIITHYICCKOM
cucremoil. Monyne
TEXHUYECKOTO 3PEHUS
ITOJDKEH 00J1a71aTh
COBMECTHMOCTBIO C
Pa3TUYHBIMHU
MPOrPaMMHUPYEMBIMH
KOHTpOJIJIEpaMu C
MOMOIIbI0 UHTEP(DElicoB
- TTL, UART, I12C, SPI,
Ethernet. Monynb
TEXHUYECKOTO 3PEHUSI
ITOJKEH UMETh
BCTPOCHHOE
[POrpaMMHOE
oOecreueHre Ha OCHOBE
OIEPALIMOHHOMN
crcTeMbl Linux,
[MO3BOJISIOIICE
OCYIIECTBIISTh
HACTPOUKY CHUCTEMBI
MaIIMHHOTO O0yUYeHus
MapaMeTpoB HEHPOHHBIX
ceTeil st oOOHapyKeHus
00BEKTOB, ONPEIeCHHS
X TTapaMeTPOB U
ImambHEeHIIIeH
MIeHTU(UKAITIH.




KoMIIIeEKT noJDKeH
obOecrieunBaTh
BO3MOXKHOCTb U3yUCHUS
OCHOB Pa3pabOTKu
[POrpPaMMHBIX U
ATmapaTHBIX
KOMIIIEKCOB
WHKCHEPHBIX CHUCTEM,
perieHuit B chepe
"NuTepHer Bewei", a
TaK)KEe PEIICHUI B
oOnactu
POOOTOTEXHHUKH,
MCKYCCTBEHHOT'O
MHTEIIEKTa U
MaITUHHOTO O0Y4EHHUSI.

11.

UeThsipexoceBoit
yaeOHBII poOOT-
MaHUITYJISTOP C
MO TyJIEHBIMH
CMEHHBIMU
HacaJ KaMu

YueOHbIit poOoT-
MaHUTTYJISITOP
MpeIHa3HaYeH IS
OCBOCHHS
00y4JarOIIMMUCS OCHOB
POOOTOTEXHUKH, JJIsI
[OITOTOBKU
00ydJaronmxcs K
BHE/IPEHUIO U
[OCIEAYIOLEMY
MICTIOJIb30BaHUIO
pPOOOTOB B
MPOMBIIIIIECHHOM
MIPOM3BOJICTBE.
KonnuecTBo oceit
[poOoTa MaHUIyAsATOpA -
YeThIpe.

[lepemernieHue
MHCTPYMEHTA B
[IPOCTPAHCTBE TI0 TPEM
0CSM JIOJKHO
VITIPABJISATHCS IIIArOBBIMHU
TBUTATETISIMHU.
Hanpspkenue nutanus
[I1arOBBIX JIBUTATENEH
He Oosee 12 B.
CepBoJBUTaTENh
UETBEPTOMN OCH JOJKEH
oOecrieynBaTh NOBOPOT
MHCTPYMEHTA.

'YroJ moBopoTa
MaHUITYJISTOpa HA
OCHOBaHUU BOKPYT

1 mT.

1 .




BEPTUKAJILHOU OCH HE
Menee 180 rpamaycos.
/{51 onpenenenus
[OJIOKEHUS
MaHUIYJISTOpA MpU
[TOBOPOTE BOKPYT
BEPTUKAJILHOU OCH
ITOJIKEH
MCIIOJIb30BATHCS
PHKOJEP.

Yrom noBopoTa 3aiHero
[JIe4a MaHUMIYJISATOPA
He MeHee 90 rpanycos.
'Yron noBoporta
MepeaHero miedya
MaHUITYJISITOpa HE
Menee 100 rpagycos.
/{51 onpenenenus
[OJIOXKEHUS 3a]THEr0 U
MepeHero ey
MaHUITYJISTOPA T0JKEH
MCIIO0JIH30BATHCS
CUPOCKOI. YOI
[TOBOPOTA IO YE€TBEPTOMN
ocu He meHee 180
paIycoB.

JlomkHa OBITH
BO3MOKHOCTh
OCHAIIIEHHUS] CMEHHBIMH
HacaJKamu (Harpumep,
epkaTenb KapaHania
n ¢romacrepa,
[IPUCOCKA C
CEPBOJIBUTATEIIEM,
MEXaHUYECKOE
3aXBaTHOE YCTPOMCTBO C
CEepBOJIBUTATEIIEM,
YCTPOMCTBO ISt
lTa3epHON TPaBUPOBKU
MU YCTPOMCTBO ISt
3D-meuarn).

J{oJDKHA OBITH
BO3MOYKHOCTh
[OAKITIOYEHUS
ITOTIOJTHATETLHBIX
YCTpOWCTB (HarpuMmep,
TpaHCIopTepa, pelibca
7151 IEpEeMEILICHUS
poboTa, mysbTa




YIIPaBJICHHS THIIA
IKOMCTHK, KAMEPBI
MaITUHHOTO 3PCHUS,
ONITHYECKOTO JaTYuKa,
MOYJIs1 OECTIPOBOTHOTO
ocTyTa.
Po6oT-MaHUTYISTOD
ITOJDKEH 00eCIIeurBaTh
MepeMeIIeHIE Haca iK1
B [IPOCTPAHCTBE,
AKTUBAIUIO HACAIKH,
BO3MOKHOCTb
[OJTy4eHUs] CUTHAJIOB OT
KaMmepbl U TaTUYHKOB,
BO3MOXXHOCTb
YIIPaBJICHUS
ITOITOTHUTEIIbHBIMH
YCTpPOMCTBaMHU.
Matepuan kopmyca -
QroMUHMN. [Jnamerp
paboueii 30HbI (0e3
ydeTa HaBECHOTO
MHCTPYMEHTA U
YETBEPTOM OCH) HE
MeHee 320 Mm.
uTepdeiic
roakiroueHus - USB.
J{0JDKEH UMETH
BO3MOKHOCTb
ABTOHOMHOM pabOThI U
BHEIITHETO YIIPaBJICHUSI.
Y ipaBisrommin
KOHTPOJIJIEP JTOTKEH
OBITH COBMECTHM CO
cpenoit Arduino.

'Y paBisrommin
KOHTPOJIJIEP COBMECTHM
CO cpenou
[pOrpaMMHUPOBAHUS
Scratch, u s3p1KOM
rporpammupoBanus C.
Jlomken o0ecieunBaTh
MMOBOPOT IO MEPBBIM
TPEM OCSIM B 3aJJaHHBII
YTOJI ¥ HA 3aJJaHHbIN
yTOJI, TOBOPOT T10
HUETBEPTOM OCH HA
3alaHHBIN YT OJI,
ITBYDKCHIE B




KoopauHatel X, Y, Z,
[epeMelIeHe Ha
3aJlaHHOE PACCTOSTHUE
o koopauHaram X, Y,
/., iepeqayy TaHHBIX O
TEKYILEM MOJIOKEHUU
YIJIOB, iEpeaaqy
ITAHHBIX O TEKYIINX
KOOpIMHATaX
MHCTPYMEHTA.

JTomkeH moaaepKkuBaTh
[epeMenieHue B
ITeKapTOBBIX
KOOpJAMHATAX U yriax
[MOBOpPOTA OCEH, C
3a1aHHON CKOPOCTBIO U
[YCKOPEHHUEM.

Turbl nepeMenieHui B
ITeKapTOBBIX
KOOpPIMHATAX:
NIBIKEHUE T10
TPACKTOPHUH, IBHKCHHUE
[10 IPSIMOU MEXY
TBYMSI TOUKAMU,
[epenpbIriBaHUE U3
TOYKH U TOUKY (TIEPEHOC
00BEKTA).

12.

O0pa3zoBaTeIbHBIN
HAO0Op /IS U3yUCHUS
MHOTOKOMITIOHCHTHBIX|
POOOTOTEXHUYECKUX
CHICTEM U
MaHHITYJISIITAOHHBIX
poboTOB

(O0pa3oBaTeIbHBII
KOMILJIEKT JIOJIKEH OBbITh
[peHa3HayeH JUIs
M3Y4EHHUS
POOOTOTEXHUUECKUX
TEXHOJIOTHI1, OCHOB
1H(OpPMaLMOHHBIX
TEXHOJIOTUHN U
TEXHOJIOT M
[IPOMBILUICHHOU
ABTOMAaTHU3aIlNH, a
TaK)KE TEXHOJIOTUI
[IPOTOTUIIUPOBAHUS U
Q1 IUTUBHOTO
[TPOM3BOJICTBA.

B cocTtaB KOMIIJIEKTa
ITOJI’KHO BXOJTUTh!

1) MTennexTyanbHbli
CEPBOMOJYJIb C
MHTEIrPUPOBAHHON
CHCTEMOM yIpaBJIeHUS,
[103BOJISAIOIIEH

1 mrr.

1 mrr.




00BETUHATE
CEPBOMOTYJIH JIPYT C
ITPyroM 110
MOCIICI0BATEILHOMY
nHTEepdelicy - He MEHEe
6 1mIT;

2) PoGoToTexHnyeckui
KOHTPOJLIIEP
MOIYJILHOTO THIIA,
[IPECTABIISIOLIHI
CO00I OQHOIUIATHBIM
MUKPOKOMITBIOTED C
OIepaIlMOHHON
crucremoit Linux,
00BEIMHEHHBIN C
nepudepuitHbIM
KOHTPOJIJIEPOM C
[TOMOIIBIO I1JIAThI
[PACIIMPCHHMS.
PobOoToTexHUYeCKHi
KOHTPOJIJIEP TOKECH
VIIOBJICTBOPSITH
TEXHUYECKUM
XapaKTePUCTUKAM: KOJI-
BO sI/Iep BCTPOCHHOT'O
MUKPOKOMITHIOTEPA - HE
MeHee 4, TaKTOBas
JacToTa sijipa - He
Mmenee 1,2 I'Tn, o0beM
O3V - He meHee 512
MO, Hau4ne
uHTepdeiicos - SPI,
12C, 12S, TTL, UART,
PWM, uudpossie u
AHAJIOTOBBIC ITOPTHI JIJIS
[TOKJIFOUCHUST BHEITHUX
YCTPOICTB, a TAKKE
'WiFi niu Bluetooth st
KOMMYHHKAITHH CO
BHCIITHUMH
YCTPOHCTBAMM.
PoOoToTeXHUYCSCKUI
KOHTPOJLIEP JTOJIKCH
oOecreynBaTh
BO3MOYKHOCTD
[POrpaMMHUPOBAHUS C
MMOMOIIIBIO CPEJICTB
s1361k0B C/C++, Python
11 CBOOOIHO




[pacrpoCTpaHIeMoi
cpenst Arduino IDE, a
TaK)Ke YIPaBJICHUS
MOACIISIMU
[POOOTOTEXHUYECKUX
CHUCTEM C TTIOMOIIbIO
cpennl ROS.

3) BeraucnuTenbHbINH
MOJ1yJIb CO BCTPOCHHBIM
MUKPOKOHTPOJIJIEPOM -
He MeHee | miT.
BrraucnutenbHbIA
MOJYJIb TOJIKEH
00J12/1aTh BCTPOEHHBIMU
111 (hPOBBIMU TIOPTAMH -
He MeHee 12 mT u
AHAJIOTOBBIMH ITOPTaMU
- He MeHee 12 miT.
BbIaucanTensHbIi
MOIYJIb JOJIKEH
00J12/1aTh BCTPOSHHBIM
MOIyIeM
OecIpoOBOHOM CBSA3H
rumna Bluetooth u WiFi
IJ1s1 CO3AaHus
armapaTHo-
[MPOTPAMMHBIX PEIICHUI
1 "yMHBIX/CMapT"-
[YCTPOMCTB ISt
pa3paboTKU pelieHui
"UuTepHer Bemien".
BoIunciuTenbHbIN
MOIYJTb JOJIKEH
00nanath
COBMECTUMOCTBIO C
nepupepuiHbIMU
rIaTaMu JJIs
[MOJAKITIOYEHUS K CETU
Ethernet u
[MOAKJIIOYEHUs] BHEILIHEN
CHUJIOBOM HArpy3KH.

4) Moayinb
TEXHUYECKOTO 3PEHUS,
[peACTABIISIOIUN
c000# yCTpONCTBO Ha
0a3e BBIYUCIUTEITHHOTO
MUKpPOKOHTpOJLIEpa 1
MHTEIrPUPOBAHHON
KaMephl,




oOecrnieunBaroliee
[pacrio3HaBaHUe
[POCTEUIIINX
M300pakeHuil Ha
MOJTyJIe 3a CUET
COOCTBEHHBIX
BBIUMCIUTEIbHBIX
BO3MOXHOCTEH - HE
MeHee 1 1mT;

Moayiib TEXHUYECKOTO
BpEHUs T0JKEH
obOecrieunBaTh
BO3MO>KHOCTh
OCYIIECTBIISITh
HACTPOIKY SKCIIO3UIINU,
Oanmanca 6exoro, HSV
COCTaBISIOLINX,
[J1011A 1
0OHapy X KUBaEeMO
00nacTu u300pakeHus,
OKPYTJIOCTH
0OHapy>XKHBaEMO
00s1acTH N300pakeHUS,
[MOJIOKEHNE
0OHapYKUBAEMBIX
oOJsacTeit OTHOCUTEITEHO
JIpyT Apyra

Mo1ynb TEXHUYECKOTO
BPEHUS JIOJDKEH UMETh
BCTPOCHHBIC
mHTEepdeiice - SPI,
UART, 12C uou TTL
TSI KOMMYHHKAITUU
IIPYT C IPYrOM WU
BHCIITHUMH
YCTPOMCTBAMMU.

5) Komriexkt
KOHCTPYKTHBHBIX
DIIEMEHTOB M3 METajlia
TSt COOPKU MOJIETTH
MaHUTTYJIITOPOB - HE
MeHee 1 1mT;

6) Komriekt
HIIEMEHTOB /7Sl COOPKU
BaKyyMHOT'O 3aXBaTa -
He MeHee | miT.
(OO6pa3oBaTeIbHBIN
[POOOTOTEXHUUECKUI
KOMIUIEKT JTOJIKEH




co/iepKaTh Habop
OUOINOTEK TPEXMEPHBIX
MOJIETIEN TS
MPOTOTUITUPOBAHUS
MoOJIeNIeii MOOMITBHBIX U
MaHUTTYJISITUOHHBIX
[POOOTOB PA3IUIHOTO
tuna. B cocras
KOMILJICKTA JTOJIKHBI
BXOJIUTh HHCTPYKITHH U
METOMYECKHEC
YKa3aHUS 110
pa3paboTKe
TPEXMEPHBIX MOJIEIEHN
MOOWMIIBHBIX POOOTOB,
MaHUTTYJISITAOHHBIX
[POOOTOB C Pa3TUYHBIMU
TUTIAMU KHHEMATHKU
(yrioBasi KHHEMATHKA,
TUIOCKO-TIapalIeIIbHAS
KUHEMATHKa, JIeIbTa-
knnematnka, SCARA
VUTA PhIYaKHAS
KIHHEMAaTHKA,
miatdopma CTroapta u
T.I1.).
(OGpa3oBaTeIbHBII
POOOTOTEXHUYECKUI
KOMILIEKT JTOJIKEH
COJIep>KaTh UHCTPYKIIUU
10 MMPOCKTHPOBAHHIO
[POOOTOB, UHCTPYKLIUHU U
METOTUKH
OCYILIECTBIICHHS
WHKXCHEPHBIX PacueTOB
[pY MPOCKTHPOBAHUH
(pacdeTbl Harpy3KH U
MOMEHTOB, pacdeT
MOIIIHOCTH ITPHBOJIOB,
pacueT mapaMeTpoB
KHHEMATUKH U T.I1.),
WHCTPYKIIUHU IO
pa3pabOTKe CUCTEM
YIIpaBJICHUS U
MPOTPAaMMHOTO
oOecrieueHus s
YIIPaBJICHHS pOOOTaMH,
WHCTPYKIIUU U
METOIHMKH T10




[pa3paboTKe CUCTEM
VIIPaBIICHUS C
hIIeMEHTaMU
MCKYCCTBEHHOT'O
MHTEJJICKTa U
MaITUHHOTO O0Y4EHHUSI.

KommbrorepHoe o0opynoBanue

13. [HoytOyxk

dopm-daxTop:
HOYTOYK;

KecTkas,
HEOTKJIFOUaeMast
KJIaBHaTypa: HAJINYKE,
Pycckas packinaaka
KJIaBHATYPhl: HAJIMYHUE;
Jnaronaip SKpaHa: HE
Menee 15,6 1101HMOB;
Pa3perieHne skpaHa: He
mernee 1920 x 1080
[MUKCEJICi;

KosmmuectBo saep
[poreccopa: He MeHee
4,
KomiecTBO MOTOKOB:
He MeHee §;

ba3oBas TakToBas
YacToTa MpoIeccopa: He
Mmenee 1 I'T;
MakcuManbHas
TaKTOBAasl 4aCTOTa
Mpoiieccopa: He MeHee
2,5 I'T;

Ksnr-namsath
[polieccopa: He MeHee 6
MOaiiT;

O0beM yCTaHOBJICHHON
ONEPaTUBHON NaMSITH:
He MeHee 8 ['0aiiT;
O0BeM
[0/11epKUBAEMOM
ONEPaTUBHOMN MaMATH
(1711 BO3MOKHOCTH
paciiipeHusi): He MeHee
24 T'0aiir;

O0BEM HAKOITUTEIS
SSD: ne menee 240
["OaliT;

BpeMs1 aBTOHOMHOM

paboTHI OT OaTapeu: He

1 mrr.




MeHee 6 Jacos;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKYMYJISITOPOM: HE
oonee 1,8 Kr;
Buemnuit naTepderic
USB crangapra He
Hioke 3.0: He MeHee
TpeX CBOOOIHBIX;
Buemnuit nTepderic
LAN (ucnoyib30BaHue
MEPEXOTHUKOB HE
[PEyCMOTPEHO):
HATHYHE;

Hannune monynen u
mHTEpPeiicoB
(ucmonb30BaHKE
MEPEXOTHUKOB HE
nperycMoTpeno): VGA,
HDMI,

becripoBoHas CBSI3b
Wi-Fi: nanuuue c
MOICP>KKOM CTaHIapTa
IEEE 802.11n nmu
COBpEMEHHEE;
\Web-kamepa: Hannuue,
Manunymnstop "Mblib'":
HATU4uE;
[IpenycTaHOBIICHHAS
OTIepaIlMOHHAs CUCTEMA
c TpaduIecKuM
MOJIb30BAaTEIHCKUM
nHTEpdeicom,
oOecreynBaroriast
paboty
[pacTpoCTpaHEHHBIX
00pa3oBaTEIbHBIX U
0OIIECCTEMHBIX
[TPUIIOKEHUI: HAJTNYHE.

14.

Tenexka -
X paHWJINILLE

HOYTOYKOB

TUT KOPITyca: MEeTal;
BO3MOXHOCTb
0€e301acHOro
BALIUIEHHOTO 3aMKOM
XpaHEeHUs1 HOyTOYKOB:
HATHYUE;
BO3MOYKHOCTH 3apsIKH
HOYTOYKOB: HaJIM4ME,
MO/1/IepKKa HOYTOYKOB
13 KOMILJICKTA

1 mrr.

1 mrr.




[MOCTaBKHU;

Hanmuue poyrepa Wi-Fi
crangapta 802.11n wimn
coBpemMeHHee: | miT.
[O/I/Iep’KKa HOYTOYKOB
13 KOMIUIEKTA
[MOCTaBKHU;

KOJTMYECTBO HOYTOYKOB:
0T 6 LITYK, MOAJIEPKKa
HOYTOYKOB U3
KOMILUIEKTa MOCTaBKU;
Hanpspkenue nutanus:
220 B\50 I'i;
[loTpebisemas
MOIIIHOCTh, BT
(Makcumym): 2500;
[ToTpebnsiemblii TOK, A
(Makcumym): 12;
J[muHa muypa
PIIEKTPONUTAHUS: OT 2,5
MeTpa;

3ammra oT
[epeHarnpsKeHHs,
KOPOTKOTO 3aMbIKAHUSI:
HaJIn4ue;

Koieca nius
MepeBUKECHUS C
TOPMO30M: HAJINYHE.




