MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

PACIIOPS) KEHUE
ot 12 ssuBaps 2021 r. N P-6

OB YTBEPKJIEHUU METOINYECKHUX
PEKOMEHJIAIIMHA 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3OBAHMUS
ECTECTBEHHO-HAYYHOMN U TEXHOJOTINYECKOM
HATIPABJIEHHOCTEM

Bo ucnonnenue mynkra 4 IIpaBun npenoctaBieHus U pacupeneneHus cyocunuii u3 gpenepaibHOro
Oromkera OrokeraM cyObekToB Poccuiickoit @enepanyi Ha CO(PUHAHCHPOBAHHUE PACXOIHBIX
o0s13aTenbeTB cyOBbekToB Poccuiickoit denepannn, BOZHUKAIOUIMX [P PEeATU3aLUU PETHOHATBHBIX
IIPOEKTOB, O00ECIEeUNBAIOUINX JIOCTH)KEHUE Lelel, Moka3aTelied MU pe3yibTaToB (elepallbHbIX
MPOEKTOB, BXOMAAIIMX B COCTaB HalMOHaIbHOTO mpoekTa "OOpa3oBaHue", B pamkax
rocyJIapcTBeHHOM mporpaMmmbl Poccuiickoit ®@enepanuu "PazButue oOpa3zoBaHus', MpUBEICHHBIX B
ITpunoxkxennn N 5 K rocymapctBeHHoW mnporpamme Poccuiickoin ®enepaunn "Pa3Butne
obOpasoBanus", yTBep>KJaeHHON mocraHoBieHueM lIpaButennbcTBa Poccuiickoit denepanuu ot 26
nexabps 2017 r. N 1642:

1. YTBepauth npusiaraeMele Metoanyeckue peKOMEeHIaluu 10 CO3AaHUI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUIX, PACTIONOKEHHBIX B CEIBCKOW MECTHOCTH U MaJbIX TOpoJax,
IIEHTPOB 00pa30BaHUs E€CTECTBEHHO-HAYYHON M TEXHOJOTUYECKOW HANPABJICHHOCTEH B paMKax
PETHOHANBHBIX TPOEKTOB, O0ECMEeYMBAIONINX JOCTH)KCHHE IIeNiel, IoKaszaTteneil W pe3yiabTaTa
dbenepanbHoro npoekra "CoBpeMeHHas IIKoIa" HallMOHAIBHOTO TpoekTa "O0pa3oBanue",;

2. KoHTpo:b 32 MCTIONHEHNEM HACTOSIIET0 pacOPSKEHHS OCTaBIISIO 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 1
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEN

1. O01mme moJiIoKeHus

Hacrosimue Meronuueckue pexoMeHnanmu (nanee - PexoMeHnamm) HarpasieHbl Ha 00ecriedeHue
CAWHBIX OpPraHu3allMOHHBIX W MCTOANYCCKHUX YCJ'IOBI/II\/JI co3gaHudad u 06HII/IX IoaxoaoB K
(YHKIMOHUPOBAaHUIO B 00I1€00pa30BaTENbHBIX OpPraHU3alMAX, pPACHOJOXKEHHBIX B CEJIbCKOMN
MCCTHOCTH M MaJlbIX ropoaax, HCHTPOB O6p330BaHI/I$I CCTCCTBGHHO-HaquOﬁ A TEXHOJIOTUYECKOM
HanpaBieHHocTel "Touka pocrta", B Hemsx obecnedeHUs peanu3alu (eaepalbHOro MPOEKTa
"CoBpemeHHasl 1IKoJa" HallmoHaIbHOro npoekTa "O6pa3oBanue" (najnee - ¢peaepanbHbIN IPOEKT), B
TOM YHCIJI€ YCTAaHOBJIEHUS TpeOOBAHUHN K pe3ylbTaTaM HCIOJIb30BaHUS cyOCcUaAnu U3 (heaepabHOro
Oromxera OropkeraM cyObekToB Poccuiickoit ®denepannu Ha COPUHAHCHPOBAHHWE PACXOIHBIX
o0s13aTenbeTB cyOBbekToB Poccuiickoit denepann, BOZHUKAIOUIMX [P PEeATU3aLUU PETHOHAIBHBIX
IPOEKTOB, OOECHEUMBAIONINX OCTIKCHHE IeNIel, ToKa3aTeled M pe3yibTata (hefepasbHOro
npoekTta "B 00meo0pa3oBaTeNbHbIX OpPraHU3alMsAX, PACHOJIOKEHHBIX B CEJIbCKOH MECTHOCTH H
MalbIX TOpOJAax, CO3/1aHbl U (PYHKIHOHUPYIOT LEHTPbl OOpa30BaHHs €CTECTBEHHO-HAyYHOU H
TEXHOJIOTUYECKO} HampaBiIeHHOCTEN" .

[IpuBeneHHple B HacTOAIMX PekoMeHIAIMsIX TpeOOBaHMS SBIAIOTCS MUHUMAaJIbHBIMH. Oprassl
HCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit denepannn (opraHbl MECTHOTO CaMOYTIPABIEHUS)
IOpU pean3alud MEpONpPUATHI MO CO3MaHHI0 U (YHKIMOHHPOBAHUIO B 00I1€00pa3oBaTENbHBIX
OpraHu3alysIX, PACHOJI0KEHHBIX B CEIbCKOW MECTHOCTH M MaJIbIX TOpoJaX, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYyYHOW M TEeXHOJIOrmueckoil HampaBieHHocTedl "Touka pocrta" (nmamee - LleHTphl
"Touka pocrta") BIpaBe oOecneurnBaTh TPEOOBAHUS, NMPEBHIIIAIONINE YCTAHOBIEHHbIE HACTOSIIUMHU
Pexomenmanmsamm.

Hensmn co3panua LlentpoB "Touka pocra" sBIsSe€TCS COBEPIICHCTBOBAHWE YCIOBUW  JUIS
MOBBIILIEHUS] KauyecTBa 0Opa3oBaHUs B 00I1e00pa30oBaTeIbHBIX OPraHU3ALUAX, PACHOJIOKEHHBIX B
CEJIbCKOW MECTHOCTH U MallbIX TOpojax, paclIMpeHHUs] BO3MOXHOCTEH O0yJaromMXcs B OCBOCHHU
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HamNpaBICHHOCTEH, Mporpamm
JIOTIOJIHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW M TEXHUYECKOH HalpaBIEHHOCTEH, a Takxke



JUISL TIPAaKTHYECKOM O0TpabOTKM yueOHOro MaTepuana rno yueOHoiM npeameram "duzuka", "Xumus",
"bruonorus".

Ientpsr "Touka pocra" o0ecrednBarOT MOBHIIMICHUE 0XBaTa 00ydJaroImuXcs 001e00pa3oBaTeIbHBIX
OpraHu3alii, pachoJO)KEHHBIX B CEIbCKOM MECTHOCTH M MaJblIX Tropojax, IporpaMmamu
OCHOBHOTO OOILIEro U JOMOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAYYHONH M TEXHOJIOTMYECKOM
HAMpaBJIEHHOCTEH ¢ UCIIOIIb30BaHUEM COBPEMEHHOTO 000pYIOBaHHUS.

OpraHu3anroOHHO-TEXHUIECKOE, METOIMYECKOe M WH(POPMAIIMOHHOE CONPOBOXKICHUE CO3JIAHUS B
cyonrektax Poccuiickoit ®enepammu IlentpoB "Touka pocra" ocymectBiaser DenepanbHoe
roCyJIapCTBEHHOE ABTOHOMHOE o0pa3oBaTenpHOe YUpeKICHUE JIOTIOJTHUTEIIHHOTO
npodeCCHOHATBHOTO 00pa3zoBaHus "AKaJeMHs peaju3ald TOCYIAPCTBEHHOW MOJUTHKH U
npoeCCHOHATBPHOTO  pa3BUTUS  paOOTHUKOB  00pa3oBaHWss MMUHHUCTEPCTBA  IPOCBEUICHHUS
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 MPOEKTOB 3a CUET CpelCcTB OroKkeToB cyOnekToB Poccuiickoit denepanuu, cpencts
MECTHBIX 6IOI[)K6TOB n BHC6IOII)KCTHBIX NCTOYHUKOB.

Coznanue LentpoB "Touka pocta" ocymiecTBisiercs Ha 6a3e o01e00pa3oBaTeIbHBIX OpraHU3aIluii,
PAaCIIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJIbIX TOPOJAX, IMPU 3TOM B MEPBYIO OUYEPEIb CO3aHUE
LlenTtpoB "Touka pocta" peKOMEHAYETCs] OCYIIECTBISATh B OPraHU3alMAX, MOKA3bIBAIOIIUX HU3KHE
o0pa3oBaTeNbHbIE PE3YJIbTATHI.

B cniyuae cozmanus Llentpa "Touka pocta 3a cuet cpeAcTB cyOcunuu u3 gpeaepaabHOro 010KeTa B
pamkax ¢enepanpHoro mnpoekra "CoBpemeHHas 1mkona" cyowekT Poccuiickoit deneparuu
orpezenser:

- OpraH HCIONHUTENbHON BiacTH cyOwekTta Poccuiickoit ®enepanuu, OTBETCTBEHHBIM 3a
peanu3aluo MEpONpUITUNA MO CO3/aHui0 U obOecnedyeHuto QyHkuuoHupoBaHus LlentpoB "Touka
pocra" Ha TeppuTopun cyobekra Poccuiickoit deneparuu (PernonansHelil KOOpIUHATOD);

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

KommuiekcoM Mep mpu3HaeTcs IIaH MEPONPUATHN Ha OYEPENHOM ToA M JBYXJETHHM IUIAHOBBIN
nepuoj, MpelycMaTpUBAIONIMM MEpONpHUATHS IO co3JaHuio0 U (GyHKIHOHHMpoBaHMIO LleHTpoB
"Touka pocTa", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPONPUSTHSI, HAIIPABJIEHHBIE HA cO3/1aHne U oTKphITHE LlenTpoB "Touka pocra";
MEpPONPUSTHSI, HAIIpaBJIEHHbIE Ha o0ecnieueHue ¢pyHkironrnposanus Llentpos "Touka pocra";

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

MEPONPUATHSI 1O  KOHTPOJIO  JIOCTH)KEHUS MHUHUMAJbHBIX  IIOKa3zaTeled Cco3laHus W
¢ynkunonupoBanus Llentpos "Touka pocra".

PernoHasibHBIN KOOPAMHATOP B COOTBETCTBUM CO CPOKAMH, YCTAHOBJICHHBIMU B [Ipunoxenuu N 1 k
PexomennanusaM, yrBepxIaer:



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

- MEpEeYCHb MOKa3aTeae U MHAUKATOPOB, COOTBETCTBYIONIMX MpHUBEACHHbIM B [Ipmnoxkennn N 2 k
HacTosIUM PekoMeHmanusaM, X 3HaYCHUH;

- iepeueHb 0011e00pa30BaTeIbHBIX OPraHU3AINNA, PACIIOIOKEHHBIX B CEILCKON MECTHOCTH U MaJIbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercs cosganue LlenTtpoB "Touka pocrta" (mo dopwme,
npeacraBineHHoi B [Ipunoxxenun N 3);

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

Coznanne nentpa "Touka pocta" Ha 6aze 00mIe00pa30BATEIHPHOM OpraHU3AIMKM JIOMYCKAETCS KaK
IyTEM BBIJIEJIEHUS] COOTBETCTBYIOIIETO CTPYKTYPHOTO IOApa3/ieieHust o0ueo0pa3oBaTeabHON
OpraHu3aIy, TaKk U 0€3 BBIICICHUS OTAEIHHOTO MOApa3/IeICHNUS.

OO0ueobpa3zoBarenbHas OpraHU3alus M34aeT JIOKAJbHBIH HOPMATUBHBIA akT O Ha3HAYCHUU
pykoBonutens Llentpa "Touka pocra" (Kyparopa, OTBETCTBEHHOTO 3a (YHKIMOHHPOBAHUE WU
pa3BHUTHE), a TAKXKE O co3AaHNH IeHTpa "Touka pocta" U yTBEP)KACHUH MOJIOKEHUS O JIESTEIBHOCTH
[entpa "Touka pocra".

Pernonanpublii KoOpAuHATOp HE To3AHee aHA OTKpbITHS LlenTpa "Touka pocra" obecneunBaer
pasmelieHre B crnennaibHO co3ganHoM pazzaene "Llentp "Touka pocrta" oduimansHOro cairta
o0mieo0pa3oBarenbHO  OpraHu3alud B HWH(OPMALMOHHO-TEICKOMMYHHKAIMOHHON  CEeTH
"UuTepuer" uHpoOpManuu o co3nanuu U ¢pyHkunoHnuposanuu Llentpa "Touka pocra', B TOM ymcie
uHpopMmanuu 00 oOpa3oBaTeNbHbIX HporpamMmax, obopynoBanun Ilentpa "Touka pocra",
IUIAHUPYEMOM PEXHMME 3aHATHI 00ydaroluxcs, MJIAHUPYEMBIX MEpONpusATHsSX. B co3gaHHOM
paszene odunmansHoro caiita 00pa3oBaTeIbHOM OpraHU3aMK TaKkKe pazMmeraercs HHpopMalus o
HalMoHaJbHOM mpoekTe "OOpa3oBaHue" (B TOM uuMcie JIOTOTHIT), afpec caiiTa U oduiuanbHas
cuMBOJIMKa MuHucTepeTBa npocselienns Poccuniickon denepannu.

PervonanbsHblil KoopanHaTOp obecneunBaeT nHpopmMupoBanue deaeparbHOrO OnepaTopa B ciiydyae
co3faHusl Ha Tepputopun cyobekTta Poccuiickoit denepaunu 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 @enepanuiu U (UIM) CPEICTB MECTHBIX OIOJIKETOB M (M) BHEOIOIKETHBIX
WUCTOYHUKOB, a TaK)kKe HampaBlIeHHEe Ha corjacoBaHue DenepasbHOMY OMepaTropy KOHIETIIHU
co3manus U QYHKIIMOHUPOBAHUS TakuX L[eHTpoB.

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

Coznanne IlentpoB "Touka pocrta" mnpeanonaraer KOMIUIEKC YCIOBHH 10 OCHAIICHUIO
00pa3oBaTeNbHBIX OpraHu3aluii  O0OpYAOBAaHMEM, pPACXOAHBIMM MaTepHallaMH, CpPeICTBAMU
oOydeHHsT W BOCIMTaHUS MJI1 JOCTHXKEHHsS O00pa30BaTElbHBIX PE3yNbTaTOB MO MPEIMETHBIM
obmactsam "EcrecTBeHHO-HayuyHble mpeamersl’, "EcrecTBeHHble Hayku", '"MaremaTuka u
nHopmaruka", "OOmecTBo3HaHWe W ecrecTBo3HaHue", "TexHomorus'", 00pa3oBaTEIbHBIX
nporpamMm o011ero 00pa3oBaHusl €CTECTBEHHO-HAYYHOM U TEXHOJOTHUECKOW HAIPaBICHHOCTEH, IPH
peanu3any KypcoB BHEYPOUHOH AEATENbHOCTH U JOMOJHHUTEIbHBIX 00IIepa3BUBAIOLINX IPOrpaMM
€CTECTBEHHO-HAyYHOU U TEXHUYECKOM HAIPABICHHOCTEH.



[lepeuens HampaBieHHOCTEW peanuzyemblx Ha Oa3e LlentpoB "Touka pocta" oOpa3oBaTenbHBIX
IporpaMM MOXET ObIThb PACHIMPEH B 3aBUCHUMOCTH OT MMEIOLIMXCS y 0011e00pa3oBaTelbHbIX
OpTraHM3aINi YCIIOBUH, a TAK)Ke TOTPEOHOCTEH YIaCTHUKOB 00pa30BaTEeIbHBIX OTHOIICHUH.

Co3nanue nentpa "Touka pocta" mpeamnosnaraeT pa3BUTHE OOpa30BaTENbHOW HHQPPACTPYKTYPHI
001meo0pa3oBaTenbHON  OpraHM3allik, B TOM 4YHCIE OCHAIIeHHe O00meoOpa3oBaTeIbHOMN
OpraHMU3aLUH:

- 00opynoBaHHEM, CpeIACTBaMH OOY4YeHHs] M BOCHUTAHMUS [UIsl H3y4eHHUS (B TOM 4HCIE
AKCIIEPUMEHTAJIBHOT0) MPEAMETOB, KYpPCOB, JUCHUIUIMH (MOJAYJEi) eCTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTH M  TEXHOJOTMYECKOH  HaMpaBJIEHHOCTEM TpU  peaju3alud  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOTPaMM M JOMOJHHUTEIBHBIX 00I1€00pa30BaTENbHBIX MPOTPaMM, B TOM
YUCIIe IS pacIIUpeHus coAepKanus yueOHbIx npeameroB "dusuka', "Xumus", "buonorus";

- O60py,I[OBaHI/ICM, CpeacTBaMu o6yquI/1$[ U BOCIIUTAHUSA IUIA HU3YYCHUSI OCHOB pO6OTOT€XHI/IKI/I,
MCXaHUKH, MEXATPOHUKH, OCBOCHHA OCHOB MpOrpaMMHUpOBaHHusA, pCaiM3allud MporpamMm
JOITOJIHUTCIIBHOI'O 06p8_30BaHI/I$I TEXHUYECKOUN U eCTCCTBeHHO'Hay‘IHOﬁ HaHpaBHeHHOCTCﬁ U T.AO.

- KOMIIBIOTCPHBIM U UHBIM o60py)1013aHHeM.

[lepeuenb, MHUHMMaIbHO HEOOXOMUMBbIC (YHKIMOHAJIBHBIE W TEXHHUYECKHE TpeOOBaHHUA U
MUHUMAJIbHOE KOJIUYECTBO OOOpYIOBaHMUS, PACXOAHBIX MAaTEpUajoOB, CPEICTB OOy4YeHUS H
BocnuTaHus Juisi ocHamleHuss LlentpoB "Touka pocra" (nmanee - MHQPACTPYKTYpHBIH JIHCT),
OTpeeNsaoTcs PernoHanpHbIM KOOPAMHATOPOM C ydeToM [IpumepHOro mepedns oOOpyaOBaHUs,
pPacXoIHBIX MAaTepHajOB, CPEACTB OOY4YeHHS M BOCHHUTAHHUS U CO3MaHUSA W OOeCTeUeHHs
(GYHKIIMOHUPOBAHMUSI ~ LIEHTPOB  OOpa30BaHMsSI  €CTECTBEHHO-HAYYHOM W TEXHOJIOTUYECKOM
HarnpaBieHHOCTH "Touka pocta" B 001€00pa3oBaTeIbHBIX OPTaHHU3AIMAX, PACHOJIOKEHHBIX B
cenbCKOM MecTHOCTM ©  Manblix ropoaax (Ilpunoxenne N 6), HOpUMEpPHOro THUIIOBOTO
UH(QPacTpyKTYpHOro JIMcTa, ompeaenseMoro @deaepanbHbIM ONEPATOPOM, U  HACTOSIIUX
PexomMeHnnanuii.

B pamkax  ocHameHuss = oOmeoOpa3oBaTeNbHBIX — OpraHM3aluii  npu  GopMHpOBaHUH
UHPACTPYKTYpHOTo jHcTa cyobekT Poccuiickoit ®@enepanuu BripaBe BbIOpaTh CTaHJApTHBINA WIN
npOoQMIEHBIA KOMIUIEKT 000PYAOBaHUS, TPEACTABICHHBI B IPUMEPHOM TIepedHe 000pyIOBaHMS,
pPacXoHBIX MaTepHAaIOB, CPEACTB 00yUeHHs U BociuTaHus /i ocHameHus Llentpos "Touka pocra"
(ITpunoxxerane N 6). s MaJTOKOMIUIEKTHBIX 0011€00pa30BaTeNbHBIX OpraHu3anuii <I1> oobeM
€/IMHUL] CPEJICTB OOYUEHUSI M BOCIIUTAHUS (OPMUPYETCS B MEHbBILIEM KOJIMUYECTBE.

<1> ManokoMIyieKTHON  001eo0Opa3oBaTeNbHOM  OpraHM3alel B  paMKax pealu3aluu
MEpONPHUATHA MO CO3JaHUI0 M  (YHKIMOHUPOBAHHMIO LIEHTPOB €CTECTBEHHO-HAYyYHOH H
TEXHOJIOTUYECKOM  HAaNpaBJICHHOCTEW  Ipu3HaeTcss  o0meoOpa3oBaTelibHAs  OpraHu3alys,
YHUCICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXJOM M3 Mapajuieneil KOTopoil cocraiser He Oonee 1
€IMHHUIIBI.

[TpodmiibHBI  KOMIUIEKT 000OpYIOBaHHA MOXKET OBbITh BbIOpaH [UIg  001Ie00pa3oBaTEIbHBIX
OpraHM3alyii, UMEIUX Ha MOMEHT co3lanus ueHtpa "Touka pocta" Habop cpencTs oOydyeHUs U
BOCIIUTaHMsI, MOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
Npy U3ydyeHuu npeameroB "Ousuka', "Xumusa" u "buonorus".

[TIpopwmibHelii  KOMIUIEKT — oOopymoBaHus — oOecrmeunBaeT  3()(eKTHUBHOE  JOCTHIKEHHE



00pa3oBaTeNbHBIX PE3YJIbTaTOB OOYYAIOIIMMUCA IO TMPOTrpaMMaM €CTECTBEHHO-HAYyYHOU W
TEXHOJIOTMYECKON  HAMpaBICHHOCTEH, BO3MOXXHOCTh YIIyOJEHHOIO HW3YYEHHUS OTIEJbHBIX
MPEeIMETOB, B TOM 4HCJe Ui (POPMHUPOBAHUS HM300pETATEIBCKOT0, KPEAaTHUBHOTO, KPUTUYECKOTO
MBILUICHUSI, Pa3BUTHUS (PYHKIHOHAIBHOM TPaMOTHOCTH y OOy4arolmuxcs, B TOM 4YHUCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Ipu ¢dopmupoBanun HHPPACTPYKTYPHOTO JHCTAa M3 NMPO(PUIBLHOIO KOMIUIEKTa B 00S3aTEIbHOM
nopsijike odecreunBaeTcs BbIOOp CpeAcTB 00yueHUs! U BOCIIUTAHKSI HE MEHEEe YeM 110 TpeM y4eOHbIM
npeameram ("®uzuka", "Xumus", "buonorusa") u komneorepHoro odopynosanusi. OcraBumecs 1mo
UTOTaM OIpeJesieHus] 0053aTeIbHOro 000pYy0BaHUs CPENICTBA, IPEAYCMOTPEHHBIE JUUIsl OCHAIIEHUS
[lenTpa "Touka pocrta", pacmpenenstoTcs Ha NPHOOPETEHHE IOMOJHUTEIBHOTO O0OPYIOBAHHS,
BXOJISILET0 B MepeueHb 000pyI0BaHUs, PACXOIHBIX MaTEPHAJIOB, CPEICTB OOYUYEHUS U BOCIIMTAHUS
npodmisHoro komruiekta ([Ipunoxenne N 6 K METOINYECKUM PEKOMEH/IAIISIM).

[Ipu BbIOOpE ONOJHUTEIBHOIO OOOpPYIOBAHUS TaKXKe CIEAYyeT YYMThIBaTh CHELHUPUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKH cyOobekTa Poccuiickoii deneparui.

PernonaneHblii KOOpAMHATOP 00ECHEUMBACT COTIACOBaHHE CHOPMHUPOBAHHOTO B COOTBETCTBUH C
TtunoBoil opmoit mHbpacTpykTypHOro nucra ¢ deaepanbHbIM OMEPATOPOM B COOTBETCTBUH C
peraamMeHToM, ornpeaensieMblM DeepanbHbIM ONIEPaTOPOM.

[Ipu HampaBieHMM Ha COTJacOBaHHE WHQPACTPYKTYpHOTO IIMCTA, COAEPIKAIIEro CTaHIAapTHBIC
KOMIUTIEKTBI, PernoHaIbHEIN KoopauHaTop npenocrasiseT (1mo Gpopme DenepaabHOro oneparopa):

- NOATBCPXKACHUC OTCYTCTBUA B COOTBCTCTBYIOLIHX 06pa3OBaT€HBHHX opranu3anusiax, OCHAIICHHC
KOTOPBIX INIAHUPYCTCA, 06OPYI[OB8.HI/I$I, pPacXOaHbIX MAaTCpUaAJIOB, CPCIACTB 06yquI/1$[ 1 BOCIIMTaHMA,
YKa3aHHBIX B IICPCYHEC CTAHAAPTHOTO KOMIIJICKTA,

- IOATBEPIKJeHNE HanuuMs (1100 obecriedeHne Halu4us 10 MOMeHTa ocHaeHus LlentpoB "Touka
pocta") yclIOBMHM JJS XpaHEHUS M MCIOJNb30BaHMSI XMMHUYECKHX pPEAaKTHBOB, B TOM YHCIE
HE00X0IMMOro 000pylOBaHMs, BKIIOYas IIKa( BHITSHKHOW MAaHOPAMHBIM M mKad A8 XpaHEHUs
XUMHYECKHX PEaKTUBOB OTHEYNOpPHBbIN, cornacHo IlepeuHio cpeacTB oOyueHUs W BOCIMUTAHUS,
HEOOXOIUMBIX Ul pealu3alu o0pa30BaTeNbHBIX MPOrpaMM HAYaJbHOTO OOIEro, OCHOBHOI'O
o011ero u cpeaHero ooIero oopa3oBaHus, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBUSIM OOyYEHHS,
HEOO0XO/MMOr0 TMpH OCHAIIEHUH 0O0I1e00pa30BaTEeIbHBIX OpraHu3aluil B LENAX peaau3aluu
MEPONPUITHIA MO COAECUCTBUIO CO3/laHHI0O B cyObekTax Poccuiickoir ®enepanuu (ucxods u3
IPOTHO3UPYEMOM  MOTPeOHOCTH) HOBBIX MeCT B  00mE00pa3oBaTeNbHBIX  OpraHU3aLUsAX,
yTBEpkKACHHOMY Npuka3zoM Munnpocsemenus Poccun ot 3 centsdps 2019 r. N 465.

OO6pa3oBarenbHble OpraHu3aluy, Ha 0aze KOTOpbIX co3faroTcs U GpyHkunoHupyroT LlenTpst "Touka
pocTa", MOJDKHBI COOTBETCTBOBATh JEHCTBYIOIIMM TpPEOOBAaHHUSM K YCTPOMCTBY, COAEPKAHUIO U
OpraHu3aIu pexxuma padboThl 00pa30BaTEIbHBIX OPraHU3allUMi ¥ WHBIM HOPMATUBHBIM ITPABOBBIM
aKTaM, OIPENeNIIONMM TPeOOBaHUS K OpraHM3alUU OOLIEr0 M JIOTMOJHUTENHHOIO 00pa3oBaHUs
JIeTen.

[Tomemenust (QyHKIMOHANBHBIE 30HBI, B TOM 4YHCJIEe Yy4ueOHbIe KaOWHETH (U3HMKH, XWUMHU,
ouonorun) Llentpa "Touka pocta" pekomMeHayeTCs pacnoiaraTh B Mpeesiax 0JHOTO 31aHHS.

IIpoextupoBanue, 3o0HuMpoBaHue mnomemeHul IlentpoB "Touka pocra" wu onpeneneHue
JIU3aliH-PEIIEHUI OCYIIECTBIIIETCS C YYETOM PYKOBOZCTBA IO MPOEKTHUPOBAHMIO LIEHTPOB "Touka
pocrta", yrBep:kaaeMoro (dhenepaibHbIM OIEPaTOPOM.

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



0c00eHHOCTH 000pYIOBaHUS, PACXOAHBIX MAaTEPUAIIOB, CPEICTB 00YUYEHUS U BOCIIUTAHHS, KOTOPHIM
Oyzaer obecnieunBaTbcsi 00pa3oBaTeNbHAs OpraHU3alLys.

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

4. Opranuszanusi 00pa3oBaTeIbHOM AeATeJbHOCTH

OO0paszoBarenbHasi jaeATeNbHOCTh Ha ©0a3e wueHTpoB "Touka pocra" ocymiecTBiseTcs 10
00pa3oBaTeNFHBIM ITPOTPaMMaM OOILIETO U JOTIOJHUTEIEHOTO 00pa30BaHMSL.

TpeboBanust Kk ¢Gopmary opraHuzanud 00pa30BaTENIbHON  ACSITEIbHOCTH  PETYIUPYIOTCS
HACTOSAIMMHU PekoMeHJanusiIMi U WHBIMH WH(OPMAIIMOHHBIMU U METOAMYECKUMU MaTepHalaMU
®denepallbHOTO oTepaTopa.

Hamnpapnenus peanusyembix ¢ ucrnosb3zoBanueMm pecypcoB lLlentpoB "Touka pocrta" mporpamm
ONPENENSIOTCS B COOTBETCTBUM C METOJUYECKUMHU MaTepUalaMd M PEKOMEHJAIUSMH,
YCTaHaBIMBAEMBIMHU U aKTyanu3upyembiMu DenepanbHbeIM OIIEpaToOpoOM.

Ha 6a3e uentpoB "Touka pocra" oOecrieunBaeTcsi peanu3amusi 00pa30BaTENbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOTWYECKOW HaIpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMHU 3aKOHOAATENLCTBA B cpepe 0Opa3oBaHus U C yUeTOM pekoMeHaanui denepaabHOTro
onepaTtopa. B o0s3arenprHOM mopske Ha O0a3e 1eHTpoB "Touka pocta" olOecrieurBaeTcsi OCBOCHUE
oOyvaronumucsa ydeOHbIX mpeameroB "duzuka", "Xumwus", "buomorus" c ucnonb3oBaHHEM
nprodpeTaeMoro 060pyI0BaHMs, PACXOAHBIX MAaTEPUAJIOB, CPEJICTB OOYUEHHUS U BOCIIUTAHUS.

He menee 1/3 oObema BHEYpOUHOH 1€ATENBHOCTH 00YYAIOIINXCS JOJKHO OBITh OPUEHTHPOBAHO HA
NOJ/Iep)KaHUEe E€CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOH HampaBlIeHHOCTeH 00pa3oBaTeilbHbIX
nporpaMM, IpUd 3TOM OOBEM IMPOrpaMM €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH HE MOXET
coctaBiATh MeHee 20% oT obmero oObeMa BHEYpPOUHOH aesTenbHOocTH. OOpa3oBaTelbHbIE
nporpamMmbl IO JAPYrdM HapPaBJICHHOCTSAM IIpU HAJIWYHUU BO3MOXHOCTH PCKOMCHIAYCTCA
IUTAHUPOBATh C UCTOJIb30BaHHeM pecypcoB LlenTpos "Touka pocra'.

Pa3zpaGotka pabounx mnporpamMMm mno npeameram "®duzuka", "Xumwus", "buonorusa", ydeOHbIM
peIMeTaM €CTECTBEHHO-HAYyYHOM W TEXHOJOTMYECKOM HaNpaBJIEHHOCTEH W3 4YacTH y4eOHOro
wiaHa, (opMUpyeMoOil ydaCTHMKaMM OOpa3oBaTENbHBIX OTHOLIEHWH, NPOrpaMM BHEYpOUHOU
JESITEIbHOCTH U JIOIOJHUTENBHONO 00pa3oBaHUS OCYHIECTBISETCS 00I1e00pa3oBaTeIbHBIMU
OpraHM3alUsIMH, B KOTOPBIX CO3/al0Tcsd LEHTpel "Touka pocTa", caMOCTOATENBHO C YYETOM
METOAMYECKUX MaTepualoB W  pekoMeHpauuid  DenepasibHOro omeparopa. Peamuzanus
0o0pa3oBaTeNbHBIX ~ HPOrpaMM  JIOTIOJIHUTENBHOTO  OOpa3oBaHWsl B MAJOKOMILIEKTHBIX
o01ieo0pa3oBaTeIbHBIX  OpPraHU3alUsAX  OCYHIECTBISETCS TMpPU HATUYUM Y  OpraHu3aluu
COOTBETCTBYIOIIMX ycIOBUH. JlJii MaJlOKOMIUIEKTHBIX O0I€00pa3oBaTENbHBIX OpraHU3alHi
JIOITYCKAeTCsl OTCYTCTBUE JIMLIEH3UU Ha JIOTIOJIHUTENIbHOE 00pa30oBaHHE U peau3yeMbIX MPOrpamMmm
JIONIOJIHUTEIBHOTO 00pa30BaHHUs.

PekoMenganuu Mo WMCHOJIb30BAHUIO CTaHAAPTHOrO KomIuiekTa oOopynoBanusi llentpa "Touka
pocta" MpH pealn3aluyd IPOrpaMM €CTECTBEHHO-HAYYHON M TEXHOJIOIMUYECKOH HaIlpaBIEHHOCTEH
onpezaeneHsl B [Ipunoxenuu N 5 k HacTosimuM Pexomenaanusm.

CompoBokJIeHHE U METOAMYecKoe OOeCIedYeHHe WCIOIb30BaHUs MPO(PHILHOTO KOMIUIEKTa
obopymoBaHuss B 00pa3oBaTeIbHOM JEATEIBHOCTH IIeHTpoB '"Touka pocTta" OCYIIECTBISIET
®denepanbHbIA OIEPaToP.



Meronudyeckue MaTepuanbl, pa3pabOTKM W WHBIE MaTepHallbl 0 BOMPOCAM HCIOIh30BAHUS
npopMWILHOTO  KOMIUIEKTa  O0OpyIOBaHHMS  pa3pabaThIBAIOTCS,  AKTYAIM3HPYIOTCS U
pacmpoctpansitorcs DeepanbHBIM OIEPATOPOM, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX MEra
WHCTPYMEHTOB (BHJI€0, BEOMHAD, IMyOJIUKAIUH ).

@DenepalibHBIM ONEPATOPOM Ha PETYNIAPHON OCHOBE 00eCleYrBaeTCs MPOBEIEHUE METOANUECKUX U
00yJaromux MEpONpHUATHH MO BOIPOCAM OpraHu3aluu o0pa3oBaTeNbHOrO mpouecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEeM TPO(PHIBHOTO0 KOMILJIEKTa 000PYI0BaHUs, OKa3aHUE METOINYECKON
MOMOIIH NP pa3pabOoTKe y4eOHBIX MATEPHAIIOB, 3aJaHUK ISl COBEPIICHCTBOBAHUS MPAKTUYCCKOM
MOJATOTOBKUA OOy4arommxcs MO Y4eOHbIM MpeIMeTaM, KypcaMm BHEYPOUHOH JesTeNIbHOCTH,
JIOTIOJTHUTEIBHOTO 00pa3oBaHUs JeTEH.

[Tenarornyeckue paOOTHHUKH, OCYIIECTBISIONMINE eATeIbHOCTh Ha O0a3e LlenTpoB "Touka pocra" ¢
MPUMEHEHHEM TPOQUIBHOTO KOMIUIEKTa OOOpYAOBaHUsS, MPOXOAAT OOydYeHHE IO MPOrpaMMam
JOTIOTHUTEIBLHOTO TpOoeCCHOHANBHOTO0 00pa3oBaHMs (KypChl TOBBIIMICHHS KBalu(UKALMK) U3
OenepaibHoro  peectpa  nporpamm  JITO. TloBeimieHne KBaTH(PUKAUU — MEAArOTUYSCKUX
pabOTHUKOB OCYILIECTBIISIETCSI HE PEKE OJTHOTO pasa B TPH roja.

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

B umensx kommuiekcHoro compoBoxaeHust JaestenbHocTH LlentpoB "Touka" denepanbHbiM
OrepaTopoM oOOecreynBaeTCsl OCYIIECTBIEHUE MyONMKAUMA U OOHOBIEHUS METOIMUYECKUX
MaTepUajoB, BKIIOYAIOIINUX Y4eOHO-METOJUYECKHEe MaTepuanbl (MHCTPYKIUH, METOAMYECKHE
nocoOusi, HHGOPMAIIMOHHBIE MaTepHajbl, IEPEUHN PEKOMEHIYEMBIX JHUTEPAaTypPHBIX HCTOYHHUKOB,
BUJICOMaTEpHaIIbl U JIp.), a TAK)KE€ MaTepHUaJIbl 10 UTOTaM IMpoBeieHus: MeponpusaTiii denepanbHOro
orneparopa (BeOMHapBl, CEMUHAPBl, KOH(PEPEHIIUN, COBEILIAHUS U Ap.).

Jns  menarornyeckux pabotHukoB IlentpoB "Touka pocta" denepanbHbIM ONEpPaTOpPOM
o0OecrieunBaeTcs TMPOBEJACHUE TEMaTHUYECKUX BEOMHApOB U 00pa30oBaTENbHBIX MEpPONPUATHH,
HalpaBJIEHHBIX Ha Pa3bsSCHEHHME BOMPOCOB pean3aluu 00pa3oBaTelbHbIX HporpaMM Ha 0aze
[lenTpoB "Touka pocta" ¢ mpUMEHEHHEM TPOPUIBLHOTO KOMILJIEKTa 000py10BaHUS.

Jns PernoHanbHBIX KOOPAMHATOPOB M pyKoBoAAmMX paboTHukoB LlenTpoB "Touka pocra'
®denepanbHBIN oMepaTop oOecrednBaeT MPOBEACHNUE TEMATHICCKUX BEOMHAPOB, HAMPABJICHHBIX Ha
JIOTIOJIHUTEIBHOE PA3bSICHEHUE BONPOCOB, OTHOCSIUMXCS K MCIOJHEHUIO KOMIUIEKCOB MEp
(TOpOXKHBIX KapT) Mo co3fgaHuio U QyHkunoHupoBaHuio LlentpoB "Touka pocTa", JOCTHKEHHIO
YCTAHOBJICHHBIX TOKa3areiaed (yHKIMOHMPOBAHUS, MCHOJIb30BAHMWIO MHOM CO3JaHHOM B paMKax
peanu3anuy HallMOHAIKHOTO TpoekTa "O6pazoBanue" HHOPACTPYKTYPHI.

B  umensx  sddextuBHOM — OpraHM3AIMOHHO-METOAMYECKOW  TOJACPKKH  CO3JaHUS |
¢ynkunonuposanus LlentpoB "Touka pocra" Ha Tepputopun cyobekToB Poccuiickoit @enepannu
PervoHanbHBIM ~ KOOPAMHATOPOM  OOECIEYMBAEeTCS  BOBJIEUEHHE  JIETCKUX  TEXHONApKOB
"KBantopuym", 1eHTpoB uudpoBoro oobpazoanus jgereil "IT-ky0", KIIOUEBBIX LIEHTPOB
JIOTIOJTHUTETLHOTO 0Opa3zoBanus "J[om HaydHOU Kosmaboparuu" B aestenbHOCTh LleHTpoB "Touka
pocta" B cinenyromux Gopmarax:

1. IIpoBeneHNEe COBMECTHBIX MEPONPHATHH I OOYYArOIIMXCS M MeJarorudeckux pabOTHHKOB
o01mieo0pa3oBaTeIbHBIX OpraHu3anuid, Ha 0a3e KoTopbix cosnatorcs Llentper "Touka pocra"



(oOydaromnyie ceMHUHapbl U MacTep-KJIacChl M0 BOIPOCAM HCIOJIb30BAHUS 00OPYAOBaHMs, CPEICTB
oOy4eHUS] ¥  BOCIHTAHHUS; METOJMYECKHE MEpOIpPUATHS IO  BOIpOcaM  pa3paboTKH,
COBEPILICHCTBOBAHUS u BHEPCHHUS porpaMm JOTIOJTHUTEILHOTO o0pa3zoBaHUs
€CTECTBEHHO-HAyYHON M TEXHUYECKON HAIPaBICHHOCTH, OPTaHU3ALUN BHEYPOUHOU IEATEILHOCTH
00y4aromuxcst; UHANBUAYaTbHbIE KOHCYIBTALUYU JUIS TIEJarOrTH4ecKuX padOTHUKOB, B TOM YHCIIE B
peXXMME OHJIAWH; 3aHATHUS NPOCKTHOW JEATENIFHOCTBhIO; KOHKYPCHBIE W COPEBHOBATEIIBHBIC
MEPONPUSITHS UIsl IeTe U 1p.).

2. OpraHu3anusi U y4acTHUE B PETHOHAIBHBIX M MEXKPETHOHATBHBIX KOHPEPEHIHUAX, (HEeCTUBAISIX,
dbopyMax 1Mo oOMeHYy OMbITOM padOTHl Ha BHICOKOOCHAIEHHBIX YYE€HHKO-MECTaX, B TOM YHCIIE IO
peann3auuy npeaMeTHbIx obsacteil "EcrecTBeHHO-HayuHble npeamersl”, "EcTtecTBeHHbIE Hayku',
"Marematuka u uHpopmaTtuka", "OOmecTBo3HaHUEe W ecTrecTBo3HaHuWe", "TexHomorua", a Takxe
nporpamm JIOTIOJTHUTETLHOTO o0Opa3oBaHwUs €CTECTBEHHO-HAY4YHOU u TEXHUYECKON
HaIlpaBJIECHHOCTEH.

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

I'paduk MeponpusTHii, KBOTbl y4acTusl, COJACPKAHUE M TEXHOJOIMH IPOBEJIEHUS MEPONPUITUN
nosoasrcs denepanbHbIM ONEPATOPOM AOIOTHUTEIBHO.

4. Opranm3anus ¥ ydacTHE B TIPOBEICHHH WH(POPMALMOHHBIX KaMIIAHUK 10 MOMYJISPH3AHN
HalMoHaJabHOro mpoekTta "OOpa3oBanue" Ha Tepputropuu cyobektoB Poccuiickoit denepanuu, B
TOM 4YHUCIIE COOBITHSIX, MPOBOJUMBIX JJISI KOHCYJIBTAIIMOHHOTO COIPOBOXKACHUS POJUTEICH
(3aKOHHBIX TpeJCTaBUTENEH) OOydYalOUIMXCS O BO3MOXKHOCTAX JUIS Pa3BUTHUS CIIOCOOHOCTEH M
TaJaHTOB HUX JeTeH, Npo(ecCHOHANbHON OpPUEHTAlMM U YCIEUIHOTO OCBOEHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpamMm 0011ero 00pa3oBaHusl.

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 TexHomnapkamu "KBantopuym".

6. BoBneuenue oOydaronmxcsi 001eo0pa3oBaTeNbHBIX OpraHu3anuii, Ha 6a3e KOTOPBIX CO3/1al0TCs
u  (Qynkunonupytor ILlentpsr "Touka pocta", B pa3nuuHble (OPMBI CONPOBOXKIEHUSA WU
HAaCTaBHUYECTBA C  MCIIOJIb30BAaHHMEM  KaJpPOBBIX  PECYpCcOB,  OOECHEYMBAIOLUIMX  paboTy
BBICOKOOCHAIIICHHBIX YYEHHKO-MECT, CO3/IaHHbIX B CyOBekTe Poccuiickoii denepanun B pamkax
HallMOHaJbHOTO mpoekTra "OOpa3oBaHue" ¢ y4eTOM METOAOJNOrMM  (LI€JIEBOM  MOJEH)
HAaCTaBHUYECTBA OOydYaromMXCS JUIs  OpraHu3alui, OCYIIECTBISIONUX  00pa30BaTEIbHYIO
NeSITeIbHOCTh M0 00IIe00pa3oBaTelbHbIM,  JIONMOJHUTEIBHBIM  00LIe00pa3oBaTeIbHBIM 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 oOydarolluXcsi B MEPONPUATHUAX JIETCKUX TexHomapkoB "Ksantopuym" c
yJAJIEHHBIM HCHOJb30BaHUEM O0OPYAOBaHMs, CPEACTB OOY4YeHHsS W BOCIUTAHHS, a TaKxKe
IPUHUMAIOT y4acTHE B OPraHU3YEMbIX MMM CEMHHApax IO AEMOHCTpauuu 3((EKTUBHOTO OIbITA
peanu3any 00pa3oBaTebHBIX €CTECTBEHHO-HAYYHOU, TEXHOJIOIMYECKON M MHBIX HaIpaBJIEHHOCTEH
cpeau MHBIX 00I1e00pa3oBaTeNbHBIX OPraHU3alMi, PaclOIOKEHHBIX HAa TEPPUTOPUHM CYOBEKTa



Poccuiickoit @enepanuu.

PernonanpHpiM  KOOpIMHaTOpoM Ha  Teppuropun  cyorekra Poccuiickoit  ®Denepauuu
obOecrieunBaeTcs paboTa MO MOJJAEPKKE 00IIe00pa3oBaTENbHBIX OpraHU3alUi, MOKa3bIBAIOIIUX
HU3KKHE O0Opa3oBaTeNbHBIC pE3YNbTaThl, C HCIOJIB30BAaHHEM HWHQPPACTPYKTYPHl U KaJapOBOTO
obecrieuenus IlenTtpoB "Touka pocra" B pa3nuuHblXx (opmaTax (COBMECTHas peaau3aius
00pa30oBaTeNbHBIX MPOTPaMM, MPOBEACHHE OOYYAIOUINX MEPONPHUSATHIA, CEMUHAPOB, KOHCYIbTAIIUN

U 1p.).

IIpu npoBeneHUN pas3IMYHBIX MEPOINPUATHH, CBA3AHHBIX C pealM3alyed HAllMOHAJIBHOIO IIPOEKTa
"OO6pa3oBaHue", HCTIOJBb30BaHUEM COOTBETCTBYIOIICH MHPPACTPYKTYPHI, KaIPOBBIX U (PHHAHCOBBIX
pecypcoB, JOIDKHO OBITH OOecre4eHO WX HH(POPMALMOHHOE COINpPOBOXKICHHE, B TOM 4YHCIE B
CpeICTBaX MaccoBOM MH(OpMAIINH, COLUATBHBIX CETIX, HAa callTax 00pa3oBaTENbHBIX OpraHU3aIHA
C MCIOJIb30BaHUEM (PMPMEHHON CHMBOJIMKH HallMOHAIILHOTO TipoekTa "O6pa3oBanue.

Nndpopmanusa o6 yuactuu Llentpo "Touka pocta" B MepornpusTusx Hampasisercs OenepaibHOMY
OIIepaTopy B paMKax €KEKBApPTaJIbHOI'O MOHUTOPUHTIA.

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

®unancoBoe oOecneueHue (pyHkunonupoBanusi LlenTpoB "Touka pocra" BKIIOYAeT 3aTparhl B
cooTBeTcTBUM ¢ OOmUMHM TpeOOBaHUAMM K ONPEAEICHHUI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHe
rOCYyJapCTBEHHBIX (MyHHIMNAIBHBIX) YCIYr B cdepe IOMIKOJIBHOrO, HAvaJbHOro 00mIero,
OCHOBHOIO  OOLIEro, cpexHero oOIero, CpemHero mnpodeccHoHaIbHOro  00pa3oBaHus,
JIONIOJIHUTENBHOTO 00pa3oBaHUs JAETEl U B3POCIBIX, JONOJHHUTEIBHOIO INPO(HECCHOHAIBHOIO
o0pa3oBaHUs AJs JIML, UMEIOLMX WIHM IMOJyYarolluX cpeiHee MpodeccuoHaibHOe 00pa3oBaHME,
npoheccCuoHaNbHOr0 00yYeHHUs, MPUMEHSIEMbIMH MIPH pacueTe oObeMa cyOcuauu Ha (PUHAHCOBOE
o0ecrieyeHne BBIIOJHEHHUS TOCYAAPCTBEHHOro (MYHHMIMIIAIbHOTO) 33JaHUs Ha OKa3aHHE
rOCy/IapCTBEHHBIX  (MYHULMIAIbHBIX)  yCAyr  (BBIIOJHEHHE  PAabOT)  TrOCyAapCTBEHHBIM
(MyHMLIMTIAIBHBIM) yUYpeXJIE€HUEM, YTBEP)KICHHbIMU IpHKazoM Munnpocsemenuss Poccun ot 20
HOs10ps 2018 1. N 235 1 BKIIIOYAIOIIMMH B TOM YHUCIIE:

- omary TpyJda T[eJarornyeckux pabOTHUKOB  00IIeo0pa3oBaTeIbHON  OpraHU3alluH,
oOecneunBaromux pynkironuponanue Llentpos "Touka pocra";

- IpuoOpeTeHne TO0CTaTOYHOTO 00BeMa OCHOBHBIX CPEJICTB U MaTEPHAIBHBIX 3allacoB, B TOM YHUCIIE
PacXOJHBIX MaTepHalioB, A OOecledeHHs peanu3anuu o0pa3oBaTeNbHBIX MPOTPaMM B OOBEME,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM peasin3aiuu o0pa3oBaTeI»HOTO MPOoIlecca;

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

[Tpu ¢opmupoBanun Owmxera cyobekra Poccuiickoit ®enepanuu (MectHOoro Ooaxkera) Ha
OYepeHOI roJl U TUIAHOBBIN MEepPHOJ] HEOOXOAUMO IMpelycMaTpUBaTh OIO/PKETHBIE aCCUTHOBAHUS B
o0veme, HeoOxonuMoM i (¢uHAHCOBOrO oOecrneueHus ¢yHkuuoHuposanus LlentpoB "Touka
pocTa", B TOM 4HCJIe C y4ETOM COOTBETCTBYIOIIEH MHIEKCAIUH.

7. 3aKJII0YHUTEIbHbIC MMOJ0KeHUS

[Ipu peanuzamuu MeponpusaTUH B 1ensax co3nanus u GpyaknuonupoBanus 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 AJisi O00eCHeYeHUs TOCYNapCTBEHHBIX M MYHHIIMITANBHBIX HYXKJ, B TOM YHCJIC B YacTH
oOecrieyeHHsT TOBBIIECHUS A()(HEKTUBHOCTH, WCKIIOUEHHSI OTPAHWYCHHUS KPyra IOCTABIIUKOB M
MOCTABIISIEMOT0  O0OPY/OBaHUS, TOBBINICHUS PE3YJIbTATUBHOCTH OCYIIECTBICHHUS 3aKYIIOK,
o0ecrieueHHst TPO3PaYHOCTH, TPEIOTBPAICHHS KOPPYIIUH H JPYTUX 37I0yIOTPEOICHHA.

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

- o0ecrnieunBaeTcs LEHTpaM3alMsl 3aKylNOK B IOPSAKE, ONPEICICHHOM IYHKTOM 7 cratbu 26
®enepanbHoro 3akona "O KOHTPaKTHOM cUCTeMe B cdepe 3aKyloK, TOBapoB, paboT, yCiyr ams
o0ecrneyeHns rocy1JapCTBEHHbIX U MyHUIIMIAIBbHBIX HYXKA'";

- IPUMCHSICTCS HAIIMOHAIBHBIA PEXKUM B COOTBETCTBUU C TpeOoBaHMsIMH cTaTthu 14 denepaabHOro
3akoHa ot 5 ampenst 2013 r. N 44-®3 "O xoHTpakTHOI cucteme B chepe 3aKymnoK TOBapoB, pador,
YCIIYT U1 00€CIIeUCHHSI TOCYIapPCTBEHHBIX U MYHUITUTIAIBHBIX HYXKT'".

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 POCCUICKOTO MPOUCXOXKICHUS ")

- nojoxeHus: nocranonnenus [IpaButensctBa Poccuiickoit @enepauun ot 03.12.2020 N 2014 "O
MUHUMAaJIbHON 0053aTeNbHON [10JI€ 3aKyNOK POCCHUICKMX TOBAPOB M €€ JOCTH)KEHUHU 3aKa3uuKoM"
(Bmecte ¢ "llonoxkeHwem O TpeOOBaHUSAX K coiepkaHuio U (popme oTdyera 00 oOBeMe 3aKyIOK
POCCHICKHMX TOBapoOB, B TOM YHCJIE€ TOBAPOB, MOCTABIIIEMBIX IIPH BBINOJIHEHUH 3aKyIaeMbIX padoT,
OKa3aHHMH 3aKyMaeMbIX YCIyT, OCYIIECTBICHHBIX B LEJSIX JOCTIIKEHUS 3aKa3YMKOM MUHUMAaJIbHON
00s13aTeIbHOM JIOJIM 3aKYNOK, O TPeOOBaHUSAX K COJEpPKAHUIO OOOCHOBAaHUS HEBO3MOXKHOCTHU
JOCTIDKEHUS 3aKa3YMKOM MUHUMAJIBHON 00s3aTEIbHOMN O 3aKYyIIOK POCCHUHCKHX TOBAapOB (B TOM
YHCJI€ TOBApOB, IMOCTABISEMBIX MPHU BBINOJHEHUM 3aKyMaeMbIX paboT, OKa3aHMM 3aKylaeMbIX
YCIYT) OTAEIBHBIX BHJOB, MPH OCYIIECTBICHWU 3aKYNOK KOTOPBIX YCTAaHOBJIECHBI OTpaHHYCHHS
JIONyCKa TOBApOB, IMPOMUCXOJAIIMX M3 HHOCTPAHHBIX TOCYAApCTB, O TOPSJAKE MOATOTOBKU H
pasMemeHnss B eIWHOW WH(POPMAIMOHHOW cHcTeMe B cdepe 3aKylmoK TaKuX OT4eTa H
o0ocHoBanua", "lloJdokeHHEM O TOpAAKe, KPUTEPUAX U TOCIEIACTBUU MPOBEACHUS OLIEHKU
BBITTOJIHEHHS 3aKa3YMKOM OOSI3aHHOCTH JOCTIDKCHHS MUHHMAJIBHON 00s3aTEIbHON JTOJM 3aKYIOK
POCCHICKHMX TOBapoB (B TOM YHCII€ TOBAPOB, MOCTABISIEMBIX MPH BBIMOJIHEHUH 3aKylaeMbIX paloT,
OKa3aHWM 3aKyIMaeMbIX YCIYT) OTAEIbHBIX BHIOB, TPH OCYIIECTBICHUU 3aKyIOK KOTOPHIX
YCTaHOBJICHBI OTPAaHUYEHHSI JJOIYCKa TOBAPOB, MPOUCXOISIINX U3 HHOCTPAHHBIX TOCYAapCTB").

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 TYECKOM
HATIPABJIJEHHOCTEM "TOUYKA POCTA"

N HaumenoBanue OTBETCTBEHHBIH PesynbTar Cpox
MEPOIPUITHS
1. Y TBEpKICHBI: PernonanbHbIN PacriopsimutensHbli [HE o3aHee 31
- TOJDKHOCTHOE JIMLO B [KOOPAUHATOP AKT PETMOHAJIBHOIO [AHBaps X <2> roxa
COCTaBe opraHa
[PETHOHAJIBHOTO MICIIOJIHUTEIILHON
BETOMCTBEHHOT'O BIIACTH,
[poeKTHOro oduca, OCYILIECTBIISAIOLETO
OTBETCTBEHHOE 3a rOCy/1apCTBEHHOE
CO3/1aHHE U yrpaBiieHue B chepe
(yHKIIMOHUPOBAHUE 0Opa3oBaHus (Janee
ieHTpoB "Touka -
pocrta”; pacropsiAUTEIbHBIN
- IOKa3aTenn axT POVB)

NIesITeIbHOCTH LIEHTPOB
"Touka pocra";

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

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

ocra".

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

akT POIB
3. OOBsABICHBI 3aKYNIKH  |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 PernoHanbHbIN Otuer 1 oxTs16ps X roza,
MOHUTOPHUHT KOOPAHHATOP DenepanbHOMY najee -
BBITTOJIHEHUS OIepaTopy Mo €KEKBApTaJIbHO B
[TOKa3aTeNe CO31aHMs MTOraM TeYeHHEe 2-X JIET

1 (O YHKITMOHUPOBAHUS MOHUTOpPHUHTA

tenTpoB "Touka
octa"

<2> X - roj noysy4yeHus cyocuauu.

K Memoouueckum pekomenoayusim

OYHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHbLIX OPI'TAHU3ALIUSX,

Ipunoowcenue N 2

MUHUMAJBHBIE UHIAUKATOPBI U TOKA3ZATEJIN
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 MUHUMAITBHOTO
(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, OpraHu3aiysM, Ha 0aze
0OCBaNBAIOIINX KOTOPBIX CO3/IaI0TCS
ITOTIOJIHUTEIIbHBIE neHTphl "Touka pocra"
00111600pa3oBaTebHBIC

[IPOTPaMMBI

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> Hcnonb30BaHue cpecTB 000pya0oBaHUs, 00yUeHHsI U BOCIMTAHUSA BO3MOXHO Ha BCEX YPOBHSIX
o0rmiero oO6pa3oBaHus U LEIeCO00pa3HO s pealn3alui YPOUHOU U BHEYPOUHOU NEATETBHOCTH 110
IporpaMMaM €CTeCTBEHHO-HAy4YHOM M TEXHOJIOTMYECKOM HampasieHHOcTed. Pacuer mokasarens
IpelycMaTpuBaeT  CyMMMpOBaHHE  YHUCIEHHOCTH  oOydaromuxcsi  o0uieoOpa3oBaTeabHOM
OpraHu3aluM, KaXIbli U3 KOTOPBIX 33J€iCTBOBAH B OCBOGHUHM HE MEHEE JIBYX IPEAMETOB, KypCOB,
JUCLUIUIMH (MOJyJiel) €CTeCTBEHHO-HAYYHOM U TEXHOJIOTMUECKON HamlpaBiICHHOCTEH B paMKax
peanu3aly OCHOBHBIX 00Ie00pa3oBaTeIbHBIX HNPOTpaMM. YUHUTHIBAIOTCS ydeOHbIE NMpEIMEThl U3
ypciaa TmpeaMeTHBIX obnacteit  "Marematuka u  mH(popmartuka', "OOIIECTBO3HAHWE W
ecrectBo3Hanue", "TexHonorus", "EcTtecTBeHHO-HayuHble npeameThl”, "EcTrecTBeHHbIE Hayku'" U
(unu) Kypchl BHEYPOUHOM JAEATEIbHOCTH, PEaIU3yeMbIE C HUCIIOJIIb30BAHUEM CPEACTB OOYUYEHMS U
Bocriutanust Llentpo "Touka pocta". B cimyuae, ecnu B 00meo0pa3oBaTeNbHON OpraHU3aIH,
oO11asi YUCIEHHOCTh 00YYaIOIIMXCsl MEHbIIE YKa3aHHOI'O 3HAYEHMsI, 3HAUCHUE [TOKA3aTeNsl TOJIKHO
cocTaBiATh He MeHee 80% OT 0011el YUNCIIEHHOCTH 00yUYaroIUXCsl.

<4> B cnyuyae, ecnu B o01ieo0pa3oBaTebHON OpraHu3aiuu, o0Ias YHCICHHOCTh OOYYarOIINXCS
MEHBIIIE 3HAYEHUS, YKA3aHHOIO B IOKas3aTese |, 3HaueHHE IOKa3aTensl JOJDKHO COCTaBJIATh HE
meHee 20% ot  oOmel  yuciIeHHOCTH  oOydaromuxcs.  Jas  MaJIOKOMIUIEKTHBIX
00111e00pa30BaTeNIbHBIX OpraHU3alMil JOMYCKAaeTCsl OTCYTCTBHUE JIMLEH3UM Ha JIOMOJIHUTENIBHOE
o0pa3oBaHHE U peali3yeMbIX IPOrpaMM JIOINOJHUTEIBHOTO 00pa30BaHHUS.

<5> B cootBercTBUU ¢ INYHKTOM 2 4yactu 5 cratbu 47 ®epepanbHoro 3akoHa ot 29.12.2012 N
273-®3 "OO6 o6pasoBanun B Poccuiickoii ®exepanuu"  TMOBBINICHHE  KBaTH(PHUKAINA
Hearornyeckux pabOTHUKOB OCYIIECTBISIETCS HE peXe OJHOro pa3a B TpH rozaa. IloBelmeHue
KBaJIM(UKALMY TI€Jarornueckoro paboTHuka 1eHTpa "Touka pocra" 3acUMTHIBAETCS NPU HAJTUYUU
JeMcTBYIOMIEro (¢ JaThl MPOXOXAEHUS MPOLUIO He Oosee 3 JeT) yJOCTOBEPEHHUs O MOBBIIIEHUH
KBaIM(UKAlMM N0 IporpamMmamM, COOTBETCTBYIOIIMM HampasieHHOCTsM Llentpa "Touka pocra',
WIA TPOXOXKJICHUHM OOy4deHMs IO Iporpammam (eaepanbHoro omneparopa. Takke y4dUThIBaeTCs
HaJIMYue y TMeAarornyeckux pabOTHUKOB YIOCTOBEPEHHH O TMOBBIIIEHUH KBATHU(PHUKAUN 10
nporpamMam  u3  ®DezpepanbHOro peectpa 00pa3oBaTENbHBIX MPOrpaMM  JOMOJHUTEIHHOTO
poeCCHOHATBHOTO 00pa30BaHUSI.

Ipunoowcenue N 3

K Memoouueckum pekomenoayusim

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

POCCUMCKOH ®EJIEPAILINN)

(HAUMEHOBAHMUE CYBBEKTA

HanmenoBanue
MYHUITUTIATEHOTO
oOpa3oBaHHs

/1]

HanmenoBanue

0011e00pa3oBaTeIbHON

OpraHu3anuu, Ha baze

KOTOPOU IIJIaHUPYETCS

coznanue llenTpa
"Touka pocra"

FOpunnueckuii anpec
00111600pa3oBaTeIbHON
opranuzanui (o

yCTaBy)

YucieHHOoCTh
00yJaronmxcs|

MaJtoKOMITIEKTHAS
(ma/HeT, KOJIMYECTBO
KJ1aCCOB-KOMILIEKTOB)

Ipunooscenue N 4

K Memoouueckum pekomeHOayusam

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

1. O01mue mos10KeHUA

1.1. Lentp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW WM TEXHOJOTWYECKOW HampaBiieHHOCTed "Touka
pocta" Ha 0aze <HauMEHOBaHHE 00IE00pazoBaTEIbLHON opranuzanun™> (ganee - LleHTp) co3naH c
LEeNbI0 pPa3BUTHUS y OOydYalOIIUXCSl €CTeCTBEHHO-HAy4HOH, MaTeMaTH4ecKOoW, HH(OpPMAaIOHHOMI
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEaTUBHOI'O MBIIUICHHUS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HAPABICHHOCTEN.

1.2. LleHTp He sSBIsSETCS HOPUANYECKUM JIUIIOM W JACHUCTBYET JJISI TOCTMXKEHHS YCTABHBIX LEJeH
<HaWMEHOBaHHUE 0011e00pa30BaTENbHON OpraHu3au> (Jajuee - YUpexkJeHue), a TakKe B Iesix
BBIIIOJTHEHUSI 3aJad M JIOCTIKEHUS TIOKa3aTeled W PEe3yJbTaTOB HAIMOHAIBHOIO MPOEKTa

"OOpazoBanue".

1.3. B cBoeil nearenbHocTH lleHTp pykoBoacTByeTcs PenepaibHbIM 3akOHOM Poccuiickoi




@eneparun ot 29.12.2012 N 273-93 "O6 obpazoBanuu B Poccuiickoit denepanun", ,
JpPYTMMH HOPMaTHBHBIMH JOKyMeHTaMM MunucrepctBa npocsemenus Poccuiickoit ®@enepanum,
WHBIMU HOPMAaTMBHBIMM IIpaBOBbIMM akTamMu Poccuiickoir ®denepanuu, IporpamMmon pa3BUTHSA
<HaMMEHOBaHME 00Ie00pa30BaTeNbHON OpraHu3aluyu™>, IJIaHaMu paboThl, YTBEPKICHHBIMU
ydpenurenem U HactoamuM [lonoxxeHneM.

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

2. Leau, 3apaum, pyHkuuu aesarejabHoctu llentpa

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

2.2. 3agayamu LleHTpa sSBISAIOTCS:

2.2.1. peanu3anus OCHOBHBIX OOIIEOOpa3OBaTEIbHBIX NPOTPAMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOH HANpaBJICHHOCTEH, B TOM YHCJIE B pPaMKaX BHEYPOUYHOM
NeSITeILHOCTH 00yJaromnXCs;

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

2.2.4. opraHuzanus BHEY4eOHOH JesATEeIbHOCTM B KaHMKYJSIpHBIA Mepuoi, pa3paboTka u
peanu3anysi COOTBETCTBYIOIIMX 00pa3oBaTeNbHBIX NpOrpaMM, B TOM UHWCIe JJi Jiarepe,
OpraHU30BaHHbBIX 00Pa30BaTENbHBIMU OpPraHU3alMAMU B KAHUKYJISIPHBINA TIEPUO/;

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

2.3. LlenTp ansi JOCTUKEHHUSI 1I€JI U BBITIOJIHEHHMS 33/]a4 BIPABE B3aUMOJIECTBOBATH C:
- pa3IUYHBIMU 00pa30BaTEILHBIMU OPTaHU3ANMAMHI B (HOPME CETEBOTO B3aMMO,ICHCTBUS;
- C UHBIMU 00pa30BaTeIbHBIMU OPTraHU3aIUsIMHU, Ha 6a3e KOTOPHIX co3Manbl IeHTpHI "Touka pocra";

- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBISIONIMM (QYHKIMH 1O HHGOPMAIMOHHOMY,
METOJMYECKOMY M OPTaHU3aIMIOHHO-TEXHUYECKOMY COIIPOBOXK/IEHUIO MEPOTIPUSATHI MO 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) o6yqalom1/1xca, B TOM YHUCIJIC C
IMPUMCHCHHUEM NUCTAHIUOHHBIX 06p330BaTeJ'II)HI)IX TEXHOJIOTHI.

3. llopsinok ynpasiaenusi llearpom "Touka pocra'

3.1. PyxoBomurenp VYupexaeHuUs U3JAeT JIOKAIbHBIH HOPMATHBHBIM AaKT O Ha3HA4YE€HUU
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pykoBoautens LleHTpa (KypaTopa, OTBETCTBEHHOIO 3a ()YHKIIMOHHMPOBAHHUE U PA3BUTHUE), a 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. ocylecTBIIATh ONEpaTUBHOE PYKOBOACTBO LleHTpoM;

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

3.3.3. oTunthiBaThCs nepen PykoBoguTenem YupexxaeHus o pe3yibrarax padotsl LleHTpa;

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

3.4. PykoBonurens LlenTpa Brpase:

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

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

3.4.3. ocywmecTBIATh MOArOTOBKY O0OydYarolmMXcs K YYacTHIO B KOHKypcax, OJIMMIIMAJax,
KOH(EepEeHIMAX U HHBIX MEPONPUATHIX 0 MPOQUITI0 HarpaBlieHUH nesrenbHocTH LlenTpa;

3.44. 1o cOrnacoBaHMIO C PYKOBOJWTENEM YUPEXKICHUS OCYIIECTBIATh OPTraHU3ALHI0 U
IIPOBEJICHNE MEPONIPUATHI MO NpodUIII0 HarpaBieHUH nesTenbHocTH LlenTpa;

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

Ipunoowcenue N 5

K Memoouueckum pexomeHoayuam

PEKOMEHJAIIUU 110 UCITIOJB3OBAHUIO
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 IPUHIIMIIOB, B TOM YHCJIE:

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



oOpa3oBanus. B cucreme HarisagHbBIX CpeACTB OOYYEHHMS M JEMOHCTPAIMOHHOTO 00OpYyIOBaHUS
UMEIOTCSI 0a30BBIC AIIEMEHTHI, OOIIME I OCHOBHOTO OOIIETO M CPEIHEro o0mero oOpa3oBaHMUSL.
[udposast maboparopuss u 0OOpyAOBaHHE OOIIET0 HA3HAYCHHUS TO3BOJISIOT OOECIeYnBaTh
JIeATEIFHOCTh OOYYaloIIMXCs KaKk B OCHOBHOM, TaKk M B CTapIlel INKOJIE, @ B COBOKYITHOCTH C
U(PPOBBIMU J1a0OPATOPUAMHU 1O (PHU3UKE, OMOJOTHH M XUMHUH - MPAKTHYECKYIO JEATEIbHOCTH B
paMKax M3y4eHUs €CTECTBCHHO-HAY4HBIX rpeameToB B 10 - 11 kiraccax Ha yriayOJeHHOM ypOBHE.

[lpyHuMn coyeTraHWst KIACCHUECKMX W COBPEMEHHBIX CpPEACTB HM3MEPEHHH U crocoOoB
HKCIEPUMEHTAIBHOTO HCCIEeNOBaHMs sBJIEHUI. B coctaB 000pyZOBaHHMS BXOJAT KJIaCCHYECKHE
CpeAcTBa HM3MEpeHUs (HampuMep: AWHAMOMETPBI, CTPEJOYHbIE aMIEpPMETP M BOJBTMETP) H
udpoBsie MPUOOPH (HarmpuMep: HU(GPOBBIE BECHI, CEKyHIOMEp) M HaTdyuku. CoOIoeHne 3Toro
NpUHIOMIA UMeeT 0c000e 3HaYeHHE Ul YPOBHS OCHOBHOTO O0IIEro 0O0pa3oBaHMs, TOCKOJIBbKY 371€Ch
MPOUCXOIUT 3HAKOMCTBO CO CHOcOO0aMHM U3MepeHUs: (U3MYECKUX BEIWYHH, (HopMHpyeTcs
NOHMMAaHHE NPUHIMIOB JCHCTBUS AaHAIOTOBBIX HM3MEPHTENBHBIX NPUOOPOB M 00ECHeYHBACTCS
nepexo K NCIOIb30BAHUIO HHCTPYMEHTOB U (POBOi 1abopaTopuy.

[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 BOBJICUCHHU OOYYAIOIIHUXCS B IMPAKTUYECKYIO
NCATCIIBHOCTD I10 HpOBeIIeHI/IIO Ha6JHOI[eHI/II71 U OIIBITOB. HOBTOMY 3HAYUTCIIBHAA 4aCTb Ha6JIIOI[€HI/Iﬁ
W ONBITOB, KOTOPbIE B TPAJUIIMOHHOM METOAMKE Mpeajaraiuch Kak JEeMOHCTPAIlMOHHBIE,
MEPEHECEHBI B pa3ps/ yueHnyeckux padbot. CiaemnyeT OTMETHTh, YTO B HACTOSAIIEE BPEMSI U3YUCHHUE
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 aHaJIN3upOBaTh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0O MHGOPMAIUIO U
HUCITIOJIB30BAThH HOJ'IyLIeHHI)IC 3HAHUS IJIs1 06’I)$ICH€HI/I$I $IBJ'[GHI/II71 158 HpOIICCCOB 0pr>1<a}0mero MI/Ipa;
MOHUMATh OCOOCHHOCTH WCIIONb30BAHUS METOAOB E€CTECTBO3HAHMS JUISl TMONYYEHHs] Hay4HBIX
JaHHBIX HpOSIBJ'[SITI) CaMOCTOSATCIBHOCTD CY)K)IGHI/Iﬁ 1 IIOHUMATh pOJ'II) HaYKI/I U TCXHOJIOTHYCCKUX
WHHOBAIIM B Pa3BUTUU OOIECTBA; OCO3HABATH BAXKHOCTb HAYYHBIX HCCIEAOBAHHUU U HX CBS3b C
HalllUM MaTepUaJbHBIM OKPY)KCHHEM W COCTOSHHEM OKpYyKaromel cpenbl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO I'PAMOTHOCTbH IPEANONAraeT akUeHT Ha METOHOJIOTMI0 HAYKH U HaIpsAMYHO
CBsI3aHO KaK C O6HII/IM YUCJIOM y‘leHI/I‘-IGCKI/IX OIIBITOB B Kypcax C€CTCCTBCHHBIX HayK, TaK H
HANPaBIEHHOCTBIO WX Ha (OpMHpPOBAHME CAMOCTOSTENBHOCTH JCHCTBHA TIpU TPOBEIACHHUU
HaOJIOZICHUH, U3MEPEHUHN U UCCIIeIOBAHUM.

Hcrnonp3oBaHne CpeACTB HATJAIHOCTH W y4yeOHOTO OOOpYyJOBaHUS B Y4eOHOM Mpolecce
HANPABIIEHO HAa BBHITIONHEHUS CIEAYIOMUX (QYHKIHA: oOecreyuBaloT Oojiee MOJTHYI0 U TOUYHYIO
uH(popMalMio 00 M3yd4aeMOM SIBIEHUM WIH OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBILICHHUIO
KauecTBa OOYYEHHs; MOMOTAlOT B MAaKCUMAaIbHOW Mepe pa3BUTh IO3HABaTeIbHBbIE HHTEPECHI
ydalmuxcs; MOBBIIIAOT YPOBCHb HArJIAAHOCTU M AOCTYIMTHOCTH O6y‘—IeHI/I5[; YBCINYNBAIOT 00Bem
CaMOCTOSITENILHOM pa0boThI yJalIuXcsl Ha YpOKE U BHEYPOUHOU eATeIbHOCTH; CO3AAI0T YCIOBUS IS
OpTaHM3aIMH MMPAKTUKO-OPUCHTHPOBAHHON MIPOSKTHOW M UCCIICIOBATEIBLCKON JIeATEIbHOCTH; JTA0T
BO3MOXXHOCTh JIOCTYITHEE U TIIyO)K€ pacKphITh COJAEp)KaHHWE yuyeOHOro maTepuana, CoCOOCTBYIOT
(GOpPMUPOBAHUIO Y YHAIIUXCS MOJIOKUTEIBHBIX MOTUBOB O0YUYEHHUS.

Baxmwueiimeit uvacthto ocHamenus Llentpa "Touka pocra" sBisercs uugpoBas nadopaTopus,
nepeyeHb JaTYUKOB KOTOPOM MO3BOJIAET MCIOJB30BaTh 3Ty Ja00PaTOpHI0O MpHU U3y4yeHUH (U3HKH,
XUMHHU ¥ OMoJoruu. BBeseHne B HIKOMBHBIN 3KCIIEPUMEHT HU(POBBIX JTaTYUKOB JJISI PETUCTPALIH
pa3IMYHBIX BEIMYUH M BO3MOXKHOCTU HCIOJb30BaTh KOMIbBIOTEP (CMapT(OH WM IUIAHILET) Ui
pacyeToB UM O(QOPMIICHHS PE3yJIbTaTOB OIBITOB, MO3BOJSET MEPEHTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb TPOBEACHHUS HW3MEPECHMM, YINPOCTUB IPOLECC H3MEPEHUM W IOBBICMB HX TOYHOCT.



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

Hcnons3oBanne 1upoBOil TabOpaTOpHH CYIIECTBEHHO HM3MEHSET IMOAXOABI K TPOBEACHHUIO H
JEMOHCTPAIIMOHHBIX, U YIEHUYECKUX OMBITOB:

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

TpaguIMOHHO B Ka4yecTBE CPEICTB HM3MEPEHHs HCIIOJB30BAINCH MPOCTECHIINE WHCTPYMEHTHI
(pplUaXHBIE BECHl M PA3HOBECHI, MEH3YpKa, JUHAMOMETpP, TEPMOMETP) M CTPEIOYHBIC MPUOOPHI
(amMmepMeTp U BOJIBTMETD).

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

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

T.1.

Ha YpOKax OHOJIOTUH TIOSABJISAETCS BO3MOXXHOCTh MMOJYUYNTh KOJUYCCTBCHHBLIC JaHHBIC IIPHU
IMMPOBEACHNU OIIBITOB, HAIIPUMCP: IIPpU ONPCACICHUN q)aKTOpOB, BJIMAOINHUX Ha CKOPOCTH IIpoHecca
(1)0TOCI/IHT€33, nopu HU3YUYCHUU ObIXaHUA KOpHei/JI U JIMCTHEB, IIpHU HUCCICAOBAHUU YCJ'IOBI/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
spdekta ropeHuss Tormea U T.J. C UCHONB30BAaHUEM TPAJAULMOHHBIX "aHAJOrOBBIX" CpEACTB
NOJOOHBIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, MNpH Tmepexojae Ha LUPPOBYIO
7a0opaTopui0 B TEMaTHMYECKOM IUIAHUPOBAHMM HEOOXOAMMO MPEAyCMOTPETh JOMOJIHUTEIBHOE
BpeMs A 00ydeHHs] paboTe ¢ JaT4MKaMH, BKJIOYas COOpKY SKCIIEpUMEHTAIbHON YCTAaHOBKH C
JaTYNKaMHM, CHATHUE MOKA3aHUM € SKpaHa KOMIIBIOTEpA, ONIPEEICHUE OTPEMIHOCTEN N3MEPEHUI.

s paGoThl ¢ HUPPOBBIMH JaTUMKAMH HCIIOJIb3YETCs CIIEUaIbHOE MPOrpaMMHOE obOecrieueHue,
YCTAHOBJICHHOE Ha KomribtoTep. [lJis KOMMYHUKAluM HU(POBBIX TATUYUKOB, 3alHMCU U XPAaHEHUS
uH(pOpMalnK, MOTYYEHHON C UX MMOMOIIBIO, IIU(ppOBas J1abopaTOPUs UCIOIb3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonb30BaHue KOMIBIOTEPHON (DOPMBI PErMCTpalldi MOJYYEHHBIX 3HAYEHUH M TOCTPOCHUS
rpagukoB H3MEHSET MOAXOAbl K OQopmiieHHI0 Ja0OpPaTOpPHBIX U MPaKTUYECKHX paboT
00yJarIuMucs.

JlaHHBIE, MTOJIYYeHHBIC TIPH TTOMOIIH ITU(GPOBBIX JATIYNKOB, BHOCATCS B DJIEKTPOHHBIE TAOJUIIBI, YTO
MO3BOJIIET CTPOUTHh TrpaUKH 3aBHUCUMOCTEH HCCIIETyeMBIX BEIUYMH Ha dKpaHe KoMIibiotepa. Ha
OCHOBAHHHU ATHX I'paMKOB JIeTaTh BBHIBOJBI O XapaKTepe 3aBHCUMOCTH BEIMYMH OT BPEMEHU WA
Ipyrux mapameTpoB. Ha  yrmyOneHHOM  ypoBHE — IenecooOpasHo  o0y4daTh  MPOBOJHTH



aNMpPOKCHMALIUIO BBIOPAHHBIX TOUEK UTOTOBOW IpauecKoi 3aBUCUMOCTBIO.

OTH HOBbIE BO3MOYKHOCTHU IO3BOJISIOT aBTOMAaTU3UPOBATH PYTUHHBIE NPOLEAYPHI 3allOIHEHMS
TaOJIML, BBINOJHEHWE OJIHOTHUIIHBIX pacueToB, nocTtpoenus rpadukon. Ludposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYIO SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M IPUKPENHUTH
dororpaduio B 3NEKTPOHHBIN OT4eT. Takum 00pazoM, OCYHIECTBISETCS NEpexo]l K 0(hOpMIICHUIO
AIIEKTPOHHOT'O OTYETA O MPOJICIIAHHOM IKCIIEPUMEHTE, MPOSKTHON HIIH MCCIIEI0BATENILCKOM padoTe.

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

DJEeKTPOHHBIM OTYET O MPOAETAHHON NPAaKTUYECKOH paboTe MOXKET CONMPOBOXKIATHCA
IpUKpeIvieHHON (oTorpadueid, KoTopas IO3BOJSIET OLEHMBATh IPABUIBHOCTh COOpaHHON
OKCIEPUMEHTAIBHOM  YCTaHOBKHM, OoJieeé TIOJHO ONPEAeTsATh IOJHOTY M TNPaBHIBHOCTh
IIPOJEIIAaHHOT O UCCIIEJOBaHMS, AHAIN3UPOBATh JIOCTOBEPHOCTh IIPEACTaBICHHBIX
DKCIIEPUMEHTAIBHBIX  JaHHBIX. [Ipy OJZHOBPEMEHHOM  BBIIIOJIHEHMM Pa3HbIMM  TPYNIIAMHU
00y4aroIuXxcsl pa3HbIX HCCIIEAO0BATENbCKUX padoT Iesecoo0pa3HO HCIOIb30BaTh BHUIE03AMNUCh
BCEro xoza pabor. B 3ToM ciyyae OLEHMBATBCA MOIYT HE TOJBKO IPEAMETHBIE PE3YJIbTaThl,
CBSI3aHHBIE C NIPOBEIECHNUEM KOHKPETHOI'O SKCIEPUMEHTA, HO 1 KOMMYHUKATUBHBIE U PErYJISITUBHBIC
JEHCTBUS: IUIAaHUPOBAaHUE padOThl, OTCICKHMBAHME XOJa pabOThl, KOPPEKLHUs IUIaHAa padoThI,
KOMMYHHKAIMsI B COBMECTHON JAEATEIbHOCTH, HAIUYME (WM OTCYTCTBHE) KOH(DIMKTOB U CIIOCOObI
WX PELICHUS.

Hcnonp3oBanue MuQpoBEIX J1a00paTOPHid CYIIECTBEHHO PACHIMPSIET CIIEKTP BO3MOXHBIX OIBITOB U
UCCIIEIOBaHM, OCOOEHHO 3TO KacaeTcs N3ydeHUs: OMOJIOTHH U XUMUH.

Pacummpenne crekrpa BO3MOXHOCTEH MOXKHO MPOWJUIIOCTPUPOBATh HAa TMPUMEpPE HU3YYEHHUS
AJIEKTPOMAarHUTHOM MHIYKIMU B Kypce (usuku. [Ipu Mcronp30BaHMM CTPEIOYHOTO aMmIiepMerpa
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 HU(POBOro AaTyuka MO3BOJSET MONyduTh ocuuwuiorpammy JOJC HHIYKIMH,
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, KOHCTPYMPOBaTh
SKCIICPUMCHTAJIBHBIC 3a/Ja4 110 U3YUCHUIO SHCKTpOMaFHHTHOﬁ UHAYKIOUU.

[MudpoBast mabopaTopusi TMO3BOJISET OPraHU30BaTh MPOCKTHYI0 M Yy4eOHO-HCCIEeI0BATENbCKYIO
ACATCIIBHOCTE MIKOJIbHUKOB KaK B paMKaX YpPOKOB, TaK U BO BHeypquoﬁ ACATCIIBHOCTH. Hamane
pa3HoOoOpa3HbIX HU(MPOBBIX ATYMKOB JAET BO3MOXKHOCTH TMPOBOJUTH CaMble Pa3HOOOpa3HbIC
WCCJICIOBAHMS, ONMUPAsCh HAa WHTEpeCchl oOydaromuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH
WCCIICIOBAHMSI DKOJOTMYECKOW HAMpPaBICHHOCTH IO BBISIBICHUIO (DAKTOPOB  3arps3HEHUS
OKPY>KaIOIIEeH Cpebl, U3yUYEeHUIO IKOJOTUYECKOTO COCTOSIHUS TTOMEIICHUH IITKOJIBI, ITOYBHI, BO3/IyXa
B HaceJIEHHOM MyHKTe | T.J. MccnenoBarenbckue paboThl ¢ UCIIOIB30BaHUEM U(POBBIX JATUNKOB
nenaecoodpasno mpeziarate ydammmcs 10 - 11 kimaccoB B pamMkax oOs3aTeNbHOW JUIsl HUX
MPOEKTHON AEATENbHOCTU. BBINMOIHEHNE TAaKMX MPOEKTOB SIBISETCS OCHOBAaHUEM [JISl OLIEHKU HE
TOJIBKO YpPOBHA C(i)OpMI/IpOBaHHOCTI/I MNPEAMETHBIX PE3YJIbTATOB, HO UTOTOBOU OOCHKU OOCTUXCHU
METaNpeMETHBIX PE3yIbTAaTOB OOyUYEHUS: KOMMYHUKATHUBHBIX (KOTOpPbIE OIICHHMBAIOTCS Kak B
mpouecce MpoBeleHHs padoThl, Tak M B IpOILECcCe 3alllUThl MPOEKTa 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 pabOT W YUYEHUUYECKHUX OIBITOB, BKIIIOUAsT OOITYIO JIJIst



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

JleMoHCTpallMOHHOE 00OpYyAOBaHUE OOecleYnBaeT BO3MOXKHOCTb HAONIOJCHHUs OOJIBIIMHCTBA
HN3Yy4aCMbIX HBHCHHﬁ, ImponueccoB M 3aKOHOB. OTO BO3MOKHO Inpu OINTHMAJIBHOM COYCTAaHHUU
aHAJIOTOBBIX M LM(POBBIX CPeICTB HAOIIOAEHUSA, aHaIu3a W3MepuTenbHOM uHpopmanuu. Tak,
Harpumep, Ui Kypca (PU3UKH OCHOBHOM HIKOJIBI €CTh BO3MOKHOCTB JIEMOHCTPAILIUHU KIACCUYECKHUX
JIEMOHCTPAllMOHHBIX AKCIIEPUMEHTOB: IajieHue Ten B TpyOke HbroToHa, neMoHcTpauus AeHCTBUSA
aTMocepHOro JaBieHus, 3akoHa Ilackans, wu3MeHeHUs oObeMa Tel TpU HArpeBaHHUU
(oxJaxaeHun), NPUTSDKEeHMsT Mojekyn u T.0. HaOop mo snekTpocTraTuke IaeT BO3MOKHOCThb
JEMOHCTpallMM  3JIEKTPU3alMM TeJl, 3aKOHA COXpaHEHMs 3apsiia, JHMHUKA HalpsHKEHHOCTH
JIEKTPUYECKOr0 MOJs M T.J. W MOXKET HCIOJIb30BaThCsl Kak & Kiacce NpU HU3yYEHHUH
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu N3y4E€HUHU JIEKTPOCTATUKH.

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

Onnako peanm3anys AEATEIBHOCTHOIO IIOAXOAAa B OOy4eHMHM (U3UKE IEPEeHOCHT AakKIeHT ¢
JIEMOHCTPAIlMOHHOI'O AKCIEPUMEHTa Ha ydeHundyeckuid. Hampumep, mo MexaHuke HCCIelOBaHHE
KMHEMaTUYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JUHAMHKH, KOJI€0aTEIbHbIX JIBUKEHUHN IIEPEHECEHO B
YYEHHUYECKUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBaHus. Ilpum wusydenun
AJIEKTPOAMHAMUKU J1a0OpaTOpHOE OO0OpYJOBAHME IIO3BOJIET HCCIEN0BaTh HE TOJIBKO 3aKOHBI
MNOCTOSIHHOTO TOKa, HO C HCIOJb30BAaHUEM KOMIIBIOTEpPHOrO ocuuiuiorpada mo3Bojsier
IpoHA0II01aTh U UCCIEN0BATh JIEKTPUUECKUE LEMH MEPEMEHHOrO TOKa, OJOK JHUOJI0B MO3BOJISET
UCCIIeIOBaTh BOJbTAMIIEPHBIE XapaKTEPUCTUKU auona. Ilpm m3yueHHMM ONTHKH J1abopaTopHOE
000py/I0BaHUE TO3BOJSET HM3YYUTh 3aKOHBI T€OMETPUYECKOW ONTHUKHU (TMpEeIoMIIEHHE CBeTa B
HNOJYLWINHAPE M IOJydYeHHEe M300pakeHUs B JIMH3aX) M IMPOHAOIIOAAaTh OCHOBHBIE SIBICHUS
BOJIHOBOM onTuku (uHTepdepeHuuss | Mospu3alusi), HUCCIenoBaTh AU(PaKIHI0 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 MX TEMATHYECKON ITPUHAICKHOCTH:

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

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

3. Pacuer mo MOJyd4eHHBIM pe3yiabTaTaM TPSMBIX H3MEPEHHI 3aBUCUMOTO OT HHX Iapamerpa (B
OCHOBHOMH IIKOJI€) U KOcBeHHbIe u3MepeHus (B 10 - 11 knaccax). Hanpumep: yckopeHue Tena mpu
PAaBHOYCKOPEHHOM  JIBIKCHUH, YCKOpDEHHE CBOOOJHOTO TAaJeHMs, JKECTKOCTb IPYKUHBI,
KO3 PHUIMEHT TPEHUS CKOJIBKEHUS, MEXaHW4YecKas paboTa 1 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, JUCIIEPCUs CBETAa; M3yUCHHE CBOMCTB M300paKEHUs B TNIOCKOM 3epKaje
T.II.

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

JlaGopaTopHoe o00opyaOBaHHE O0OECIEUUBACT CAMOCTOSITCIIBHBIA YYEHUYECKUM HKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3iuuHble GOpMbl: (PPOHTANBHBIN SKCIIEPUMEHT ((PPOHTATBHBIE OMBITHI U
naboparopHbie pabOTHI), padOTHl MPAKTHKYMa, y4eOHO-HCCIICIOBATEIILCKHE PAa0OTHI U MPOSKTHI
JKCIIEPUMEHTANLHOTO xapaktepa. [Ipm 3TOM HOPMATHBHO-00S3aTENbHBIM BHE 3aBHUCHUMOCTH OT
ypoBHS u3ydeHHs (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTEIBHONW MPOTPAMMBI
(OCHOBHasI WJIM CpelHss LIKOJIa) sIBIseTCS (POHTANbHBIN J3KCHEpUMeHT. VIMEeHHO mocpeacTBoM
(GPOHTAIBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIE PEe3ylIbTaThl 3KCIEPUMEHTAITBHOTO
XapakTepa, a yJalluMHUCs OCBaMBAIOTCS CIIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKa3aHHBIM BBIIIE
nsATH TUNaM pabot. JIabopaTopHbIid MPAKTUKYM IIeNIECO00pa3eH TOIBKO MPH YIIyOJIEeHHOM ypOBHE
U3YYEHHUS MIpeIMeTa.

OnTuMalnbHBIM IS TOCTHIKEHUS 1ieNieil mpoBeneHuss (POHTAIBHOTO SKCIEPUMEHTA SIBISETCS
MIpe/ICTaBJICHHE JabOpaTOPHOTO OOOPYAOBAHUS M MaTEPHATIOB B BUJIE TEMATHUYECKHUX KOMILIEKTOB
M0 MEXaHWKe, MOJEKYISIpHOW (pu3uKe, MEKTPUUECTBY M onTuke. Vcmonp3oBaHne 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 SKCIEPUMEHTAIBbHYIO 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 HMMCTH B BUAY, UYTO HNPCIMCETHBLIC 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, 4YTO B cocTaB (POHTAIBLHOIO OOOpPYIOBAaHUS HApsNy C
AQHAJIOTOBBIMH BXOASAT M LU(POBBIE cperncTBa u3MepeHUs. K HUM OTHOCSTCS 3JIEKTPOHHBIN
CeKYHJIOMEp C JaTYMKaMM, SJIEKTPOHHBIE BeChl M JaTYMKH IudpoBoi nadopatopuu. Takum
0o0pa3oMm, Ipu NPOBEACHUN PPOHTAILHOTO SKCIIEPUMEHTA B OCHOBHOM IIKOJIE YUEHUKH 3HaKOMSATCS
C 2JIEKTPOHHBIMU CIIOCO0aMH M3MEPEHUH U BBIYUCIICHHH.

brnokx oOopynoBaHusi A ydeHHYecKMX paboT mo ¢usuke cPopmMupoBaH Ha 0Oaze mepedHs
o0opynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO OJK3aMeHa Mo  (usuke.
Ucnonp3oBanne mpuOOpOB W OOOpYIAOBaHWUS C E€AWMHBIMH I BCEX  OOYyYaromuxcs
XapaKTEePUCTHUKAMU TO3BOJISIET CTaHAAPTU3UPOBATH MPOLEAYPHI BHIIOTHEHUS SKCIEPUMEHTAIbHBIX
3aJJaHAl Ha SK3aMEHE W 00ECIeYNTh HAJCKHYIO OIEHKY Pe3ylIbTaTOB Ha OCHOBAaHUM IKCIEPTHOMN
IOpOBEpKH OTBETOB oOyuatommxcs. [Ipy 3TOM oOCHOBaHHMEM ISl BBIBOJA O MPAaBUIBHOCTU
IPOBE/ICHUS JIaHHOTO OIbITAa SBIAIOTCA PE3YNbTaThl, IOJYYEHHBIE YYAIIUMHCA IOCPEICTBOM
NPSMBIX U3MEPEHHH 3aJaHHBIX (PU3UUECKUX BEITHUUH.



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

Crnenyer OTMETHTb, YTO IPU HPOBEAECHUM (PPOHTAIBHBIX OIBITOB U JIAOOPATOPHBIX PaboOT B
OCHOBHOH IIKOJIE TpeOyeTcs 3aluch pe3yabTaToOB BCEX MPSIMBIX U3MEPEHHH ¢ yueToM aOCOIIOTHON
HOrPEHIHOCTH.  3]1eChb INPU  MCIOJIB30BAaHUM  TPAJULHOHHOIO  000pyaoBaHUS  (MEH3YpOK,
JUHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aOCOIIOTHYIO
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,
BbIJIENIAA JaHHbIE 00 aOCOJIOTHOW MOrPElIHOCTH, JUOO0 MpeajaraTh 3HAYE€HUE IOrPEIIHOCTU B
TEKCTE 3aJaHuM.

[lpu mnpoBeneHUM UCCIENOBAaHUS 3aBUCUMOCTEH OJHOM (PU3MUECKOW BEIMYMHBI OT JApPYro
yJamuecs: JTOJDKHBI OCBOMTH MOCTPOSHHE TPapHKOB C yKa3aHHEM aOCOJIOTHBIX MOTPEUIHOCTEH, a
IpU IPOBEACHUH pabOT Ha MPOBEPKY MPEAIOI0KEHHUH - yMETh CPaBHUBATh 3HAUEHUS JIBYX 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 MCIOJIb30BAHUEM OTHOCUTENBHBIX IOTPEIIHOCTEMH,
ydaliecs: JOJDKHBI HAyYHMTbCS PACCUMTHIBATh OTHOCHUTEIBHBIE IOTPEIIHOCTH B IMPOCTEHUIINX
CIIy4asiX IPsIMBIX U3MEPEHUN U CPaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUH.

OOpaimiaeM BHMMAaHME, YTO OLIEHMBAHUE J1TAOOPATOPHBIX pabOT MOJKHO 0a3upoBaThes, Kak M B
KPUTEPHSIX OLIEHUBAHMs SKclepuMeHTanbHbIX 3aganuii KMM OI'D, He Ha mnpaBWIBHOCTH
odopmienus otdera o paboTe, a HAa MPABUIBHOCTH JIEHCTBHIA 1O COOpPY YCTAaHOBKHU, NMPOBEICHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHOOPOB.

OcHaienue uisi U3yuyeHus: OMOJIOTUN TMPEICTABICHO KOMIUIEKTAMU JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparos, repdapueB W KOJUIEKLIMH MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke HU(ppoBOH
naboparopuelt A MpOBeAeHUS MpakTUUecKux padot. Kpome Toro, npu n3ydeHnn OMOJIOTHU MOXKET
UCMONb30BaTh LHppoBas maboparopus MO OHUONOTUM (KAaK JOMOJHUTEIbHBIA 3JIEMEHT JUIs
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
HEMOCPEACTBEHHO BOCIPOM3BEIEHBl WIM II0Ka3aHbl 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 IMpeACTaBISAIOT €000 HaTypalbHble OOBEKTHI, CMOHTHPOBAaHHbIE 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, (Hanpumep: "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 pa3BUTHS opranusMa (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 mepeune mpeanaraercs
cucTeMaTHyeckuii repdapuii (Harmpumep, "OCHOBHBIE TPYIIBI pacTeHUU'") U repbapuil mo oOen
O6uosnoruu (KOTOpBIA TO3BOJIAET MPOMIUIIOCTPUPOBATH HM3MEHUMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYeCKHe KaTerOpuy U BUI000pa30BaHKe, IUBEPTEHIINS U KOHBEPI€HIIUS, TOMOJIOTHYHBIC U
aHAJIOTUYHBIE OPraHbl, PyJAUMEHTApHbIE OPraHbl, apoMop(do3, uaroasanTanus GEeHOTUIl U IreHOTHII,
NOJUIUIONJNS, OTJAJICHHAas THUOpUIM3alMs, B3aUMOJICHCTBUE pacTeHUd ¢ aOMOTHYECKUMU
dakTopamMu cpelibl, B3aUMOJEHCTBHE pacTeHUil ¢ OuornyeckuMm (axkropamu cpezpl). ['epbapHblit
MaTepHall UCHOJIB3YIOT KaK pa3JaTOYHbIi MaTepuai i IEMOHCTPAIMH U3y4aeMbIX 00bEKTOB, AJIS
BBINOJIHEHUS] MPAKTUYECKUX 3aJaHUi NpU 3aKpEIUIEHUH MaTepualla MM JUArHOCTHKH y4eOHBIX
Pe3yIbTATOB.

Takxe mpeAcTaBieHbl KOJUIEKIIMM - Ha0Ophl MPEIMETOB WM BEUIECTB, MOJA0OPAaHHBIX 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. [IpeanokenHsie B nepeyHe Mop(}OIOruuecKre KOJUIEKIUU HA0T MPEJCTaBICHHUE O
BHEIITHEM CTPOCHUM OpPraHOB WM WX YacTeW, IO3BOJSIOT IPOBOJUTH CPaBHEHUS OOBEKTOB,
BBISICHATH WX OOIIME YepThl U uepThl pa3nuuus (Hampumep: "[IpencraBurenn oTpsaI0B HACEKOMBIX"
U JIp.); 00111€01M0IOTHYECKHE KOJUICKITUHU TTO3BOJISIOT BRISICHATH B3aUMOCBSI3H B OPTaHUYECKOM MUPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, TMPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(manpumep: "lIpuMepsl 3aUTHBIX TTpUCTIOCOOIeHUH Y HacekoMbIx"). Komnekmuu, kak u repoapuu,
UCTIIONB3YIOT KaK pa3/aTOYHbI MaTepuan JUid JAEMOHCTpAllMd H3y4aeMblX OOBEKTOB, I
BBITIOJTHCHUS MPAKTUYCCKUX 3aJaHWi TP 3aKPeIVICHUH MaTepuaja WU JUATHOCTHKH YIeOHBIX
pE3yNbTaTOB.

O3HaKOMJICHHE Y4YaIlUXCS C MHUKPOCKOIMMYECKMM CTPOCHHEM JKUBBIX OPTraHM3MOB - OJIHA U3
[VIaBHEWIIUX 3a3/7a4 HayKH, IMO3BOJSIONIUX TOJBECTH IIKOJIbHUKOB K IOHUMAHHUIO €IUHCTBA
OpraHu4eckoro mupa. J{is nmpoBeeHus J1abOpaTOpHBIX paboT B LUPPOBYIO TAOOPATOPUIO BKIHOUYEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/bl U 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS] UMEIOTCS HE00X0IuMoe
OCHAIIIEHUE JUI IPOBEACHUS JIaOOPaTOPHBIX padoT.

[Mudpposast naboparopus BKJIOYaeT HAaOOp s M3rOTOBJIEHHUS MHUKporpenapatoB. Cpexue
npenapaTsl M3rOTAaBIMBAIOT A HEMEIJIEHHOIO paccMOTpeHusa. K HUM OTHOCATCA KUAKOCTHBIE
(0OBEKTHI OOBIYHO TIOMEUIAIOTCS B BOAY, a Mpenaparbl COXPAHIIOTCS B TEUEHUE HECKOJIbKUX THEN),
cyxue (HampuMmep, 4YacTUIly NTHYBEro IMepa, NPOCTO MOJOXKHUTh HA MPEIMETHOE CTEKIO U
MUKpPOCKOIIUPOBATh), JKUBbIE IMpemapaThl (Ma3Ku - KaIuld >KMJIKOCTH, HampuMep KpOBU) H
BUTAJIbHBIE TIpenapaThl (KOTOpbIE MCIOJNB3YIOTCS Ui H3YYEHHUS MAaJOKJIETOYHBIX OOBEKTOB
(mpocTeHmmx, KOJOHUM BoJoOpociel), Juisi HaOmoaeHus ABMKeHUd (Tydenbku, ameOsl).
[TpuroroBneHre MUKponpenapara BeIpabaThIBAeT y y4yalllerocsi HaBbIKM CaMOCTOSATEIbHOM paboThI,
AaKTUBM3HUPYET UX MO3HABATEIbHYIO JEATENIbHOCTh U 3HAKOMHUT C TEXHUKOW M METOJUKON Hay4HOTO
uccienoBanus. B mudpoByro nabopaTopuio BKIIOUEH Takke M HAOOp MHUKpONpenapaToB, KOTOPBINA
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 M3YYCHHH OMOJOTUU WIPAIOT NPHPOJHBIE OOBEKTHI, TaK KakK 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, KHUBOTHBIC JKUBOTO Yrojika, aKBapuyMma, Teppapuyma.
D¢ GEeKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPUPOAHBIMH OOBEKTaMH SBISIFOTCS JKCKYPCHH B
OMOJIOrMUYECKHE U KPaeBEJUECKHe My3eH, OOTaHMYECKUE CaJibl, 300MapKU U OKPYKAIOIIUE IIKOIY
€CTECTBEHHBIC U HCKYCCTBEHHBIE IIPHUPOTHBIE 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 MPUPOIHBIX OOBEKTOB, HO MAIOT BO3MOKHOCTH IO3HAKOMHTHCSA C 0ojee IMIMPOKUM
KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKH JUIsi MHTeHCHU(UKauu 00pa3oBaTeNbHOTO Mpoliecca U
00eCTeunBaOT  HE3aMEUIMTENbHYI0  OOpaTHYI0  CBSI3b,  KOMITBIOTEPHYIO  BU3YaJIU3AIUIO
uH(pOpMaIM1, aBTOMATU3ALIMIO YIIPABIEeHUSI y4eOHOMN AEITeTbHOCTBIO U KOHTPOJIb €€ Pe3yJIbTaToB.

OcHamienne Uil W3YYEHUS XMMHW TPEACTABICHO B BHJE JEMOHCTPAIMOHHOTO O0OpPYIOBaHHS,
KOMIUIEKTa XMMHUYECKMX PEaKTHBOB C HEOOXOAWMBIM 00OpYyIOBaHHEM H3 OOIIEro KOMILUICKTa
nocysl 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 SIBJISIETCS BA)XKHOW YacThbl0 OOYYEHHS] XMUMHH. 37€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 MOPsIKA 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 YCTAHOBKHU 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 ClEHapusl JaXe 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 JEATENBHOCTH B INPOLIECCE YUEHMUECKOTO dKcrepuMeHTa. Ha HadanbHOM 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 1enecoo0pa3sHO YUMTHIBATH 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 NMPOBEJAEHUIO ONBITOB. IIpy 3TOM BBIIENAIOTCA ATanbl 0TOOpA BEIIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBHH C ITYHKTAMH MHCTPYKIIMHU K padoTe.

Baxueiiimm HanpaBlieHHEM Kak JIGMOHCTPALIMOHHOT'0, TaK M YYCHUYECKOTO SKCIICPUMEHTA JOJIKHO
CTaTh KCIHOJIb30BaHHE LHU(PPOBOW J1a0OPATOPUH, KOTOpas IMO3BOJISCT OPraHH30BaTh XHUMHUECKHN
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 MOKa3aHU MPHOOPOB, a Pe3yJabTaThl
SKCIICPUMCHTOB MOTI'YT COXPAaHATHCA IJIIMUTCIBHOC BPEMs. Hawnb6onee AKTYAJIbHBIM [IJI1 XHWMHUH
SIBJISICTCSL TIEPEX0]] K KOJMYCCTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIA MOXHO HPOUILTIOCTPHPOBATH
CIEAYIOIMMHA MPUMEpPAMHU: HM3Y4YEHUE CTPOCHHS IUIaMEeHH, omnpeneneHue pH B pasHbIX cpepax,
OIPE/ICIICHHE CKOPOCTU PEaKIMH, U3yYCHUE BIUSHUS KOHLECHTPAILMU U TEMIIEPATypbl Ha CKOPOCTh
peaKIuy.

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

Ipunoowcenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPYJIOBAHUSI,
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 CEJIbCKOM MECTHOCTHU
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBIA KOMILJIEKT



HaumenoBanue
00opyIoBaHUs

Kparkue npumepHbie
TEXHUUYECKHE
XapaKTEPUCTUKH

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

KoanuectBo equnuig
TUIs
00111600pa30BaTEIHHBIX]
OpraHu3alni,
SIBJISTFOTIIAX CST
MaJOKOMIUIEKTHBIMU,
ell. U3M.

ECTGCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTb

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

[{ndpoBoii qaTunk
A0COJIFOTHOIO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
TaTunK

Becsl 21eKTpOHHBIE
yaebnbie 200 r
Muxkpockor: nuppoBoi
VT ONTHUYECKHH ¢
yBenuyeHuem ot 80 X
HaGop 17151 U3roToBIEeHUS
MUKpOTIpEIIapaToB
Mukpornpenapatsl
(Habop)
CoequHUTETbHBIE
POBOJIA, TPOrPAMMHOE
oOecneucHue,
METOINICCKUE YKA3aAHHS
KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJISl OTIBITOB IO
MEXaHHUKE

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




COIYTCTBYIOIINX
PJIEMEHTOB JIJI ONBITOB 10
OIITHKE

1.2.

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

[IITaTHB J1ab0OpaTOPHBIN
XUMUYECKHM

Habop wamiex Ilerpu
Habop uHCTpyMEHTOB
[pemapoBaTbHBIX

Jloxka 11 COKUTaHus
BEILIECTB

Crynka dapdopoas ¢
[IECTUKOM

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

[Tpubop st moTy4eHust
ra3oB

CrniupToBKa

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

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

MepHbIN IWIHHAP
(TJTaCTUKOBBII)

BopoHka cTekasHHas
(Mamas)

CrakaH cTexissHHbIN (100
MIT)

["azooTBO/MHAs TPyOKa

bI1OJIOI' 1A

KOMIUIEKT BIIaXKHBIX
[IpenaparoB
IEMOHCTPALIMOHHBIN

Ha3HauYCHHE:!
TEMOHCTPAIIMOHHOE,
MaTepual KOHTeHepa:
[JIACTHK,

repMETUYHAS KPBIIIKA:

HaJTM4HE,

1 mIT.

1 mrT.




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

He meHee 10 mpemnapaTos
113 IPUBEACHHOIO HUXKE
CIIMCKA!

Briaxxusiii npenapat
"be33yOka"

BiaxHbli penapar
"T"aqroka"

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

BiaxHbli penapar
"BayTpeHHee cTpoeHue
nArymKu"

BirayxHb1 Ipeniapar
"BHyTpeHHEee cTpoeHMe
ITULBL"

BirayxHb1 Ipeniapar
"BHyTpeHHEee cTpoeHMe
pHIOBI"

BiiayxHb1 Ipenapar
"Kapacp"

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

BirayxHb11 penapar
"Hepenna"

BirayxHb11 penapar
"Pa3BuTHe KocTHCTOM
pBHIOBI"

BitayxHbII nIpenapar
"PasButne kypuupr"
BitayxHbII nIpenapar
"Criupomenysa"
BitayxHbII nIpenapar
"Tputon"

BitaykHbII nIpenapar
"Uepemaxa 6omoTHas"




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

2.2.

Kommexkr
repOapuen
[IEMOHCTPALIMOHHBII

Hasnauenue:
NIEeMOHCTPALlMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

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

CIIMCOK 3KCIIOHATOB:
HaJ4yue

He MeHee § repbapueB U3
[IPUBEJICHHOTO HUXKE
CIIHCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuit

" [lukopacTyiue
pacTeHus”

["epbapuii "KopmoBsie
pacTeHus”

["epbapuii "KynbTypHble
pacTeHus”

["epOapuii
"JlexapcTBEHHBIE
pactenus"

["epOapuii "MenoHOCHBIE
pactenus”

["epOapuii "Mopdonorus
pacTeHni"

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

["epOapuii
"CesbCKOX0351ICTBEHHBIE
pacTeHus"

['epOapuii "SAnoButhie
pacTeHus"

["epbapuii kK Kypcy OCHOB
o oOuiei 6uonoruu

1 mrT.

1 mrr.

2.3.

KoMIuiekT

Ha3nauenue:

1 mT.

1 mT.




KOJLJTCKIUIA
IEMOHCTPALIMOHHBII
(110 pa3HBIM TeMaM
Kypca Ouojorun)

TEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPETLJICHUS:
HaJIu4ue,

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

Kommmekus
"["010CEeMCHHBIC
pacteHus"

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

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

Komnekmus "Pa3surue
0abouku"

Komnekius "PakoBHHEI
MOJIITIOCKOB"

Komnekmus "CemelicTBa
0abouek"

Komnekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
10161

Komtekuus "®@opma
COXPaHHOCTH
MICKOIIAEMBIX PACTCHUN U
PKUBOTHBIX"




Ha6op
[TAJICOHTOIOTMUCCKUX
HaXOI0K
"[IpoucxoxaeHue
ueoBeka"

KOJIMYCCTBO MOJICIICH: HE
MeHee 14

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

Haznauenue: coopka
y4e€OHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULIBL: HE
Meree 200 * 200 MM,
TJIABHBIA ITOJIBEM C
ITOMOIILIO BUHTA:
HaI4He

[TITaTuB
TEMOHCTPAIIMOHHBII
XUMHYECKHI:
Haznadenue:
IEeMOHCTpaLus IpuoOpoB
1 yCTaHOBOK,

oTI0pa, CTeP>KHU, JaKH,
My(TBHI, KOJIblIa: HATHYKE,
BO3MOXKHOCTD
BaKperIeHUs JJIEMEHTOB
Ha pa3JIu4YHON BBICOTE:
HaIu4ue

Anmnapat AJisl IpOBEACHUS
XUMUYECKUX PEaKIIUM:
HazHnaueHwme:
IEMOHCTPALIMS
XAMHYECKUX PEaKIUH,
[OTJIOTUTENb apOB U
ra3oB: HaJU4He,
MaTepuai KOJIObI: CTEKIIO
HaGop mst anekTponm3za
TEMOHCTPALIMOHHBIN:
Hasnauenue: nzydenue
3aKOHOB JJIEKTPOJIN3A,
cOOpKa MOJIENH
AKKyMYJISITOpA,

€MKOCTh: HaJIM4ue,
PIEKTPO/IbI: HATUYKE
KoMIIeKT MepHBIX K010
MaJIoro o0beMa:
Haznauenme:




NIEeMOHCTpPALlMOHHBIE
OTIBITHI,

00BeM k0110: oT 100 Mut 10
2000 m,

KOJIMYECTBO KOJIO: HE
menee 10 .,

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

MaTepuan GIaKoHOB:
CTEKIIO

poOKa: HaTM4He
[TpuGop It OTIBITOB TIO
XUMHH C JJIEKTPUIECKIM
TOKOM (J1Ta00paTOpPHBIIN)
[TpuGop s
MJLTIOCTPAIH 3aKOHA
COXPAHEHUS MaCCHI
BEIIECTB: COCY/]
UlannonbTa: HamMuue,
poOKa: HaJIuuue,

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

MaTeprasl BOPOHKH:
CTEKJIO

'Y craHOBKa s
[EepPErOHKU BEILECTB:
Hasnauenue:
IEMOHCTpAIIHS OUUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOMOAUIBHUK IS
OXJTaXICHUS, aJUIOHK,
poOKka: Halu4Ke,

[UTHHA YCTaHOBKU: HE
MeHee 550 MM

[Ipubop 1u1st moTy4eHust
ra30B: HA3HAYCHUE!
[OJIy4E€HHUE Ta30B B MaJIbIX
KOJTMYECTBaX,

COCTaB KOMIUIEKTA: HE




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

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

(0 - 100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMHUYECKUX
[PEAaKTHBOB

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

cosstHasz, opTodochopHas)

Ha6op "I'uapokcuasr"
(ruapokcup Oapus,
CUAPOKCHUI Kalus,
THJIPOKCHJT KaJTBITHS,
TUIPOKCHUI HATPHUS)
Ha6op "Oxcuabl
MeTaoB" (ATFOMUHUS
OKCH]I, Oapus OKCH]I,
pkenesa (I11) okeun,
KaJIBITHST OKCHJT, MATHHS
oxcua, meau (II) oxcun,
[IMHKA OKCHU]T)

Ha6op "lllenounsie u
[ET0YHO3EMETbHBIE
MeTauibl" (JIMTUH,
HaTpUH, KaJbIU)
Ha6op "Metansr"
(UTFOMUHUH, KENe30,
MarHuii, Mefib, IUHK,
0JIOBO)

Ha6op "lllenounsie u
[ET0YHO3EMETbHBIE
MeTauibl" (JIMTUH,
HaTpUH, KaJbIU)
Habop "OrueonacHeie

BemecTBa" (cepa, hochop

(KpacHbIil), OKCUJT

1 mT.

1 mT.




thocopa (V)

Ha6op "T"amorenst" (o,
Opom)

Hat6op "T"amorenunr"
(aIFOMUHMSL XJIOpUJI,
AMMOHMUSI XJIOpUJI, Oapust
xjopu, xenesa (I11)
XJIOpUI, KUl HOAuL,
KaJIHsl XJIOpUA, KalnbLus
XJIOPUJIL, JINTHS XJIOPUJI,
Maraus xiaopu, meau (1)
XJIOpU/I, HATPHSI OPOMHI,
HaTpus PTOPUI, HATPUS
XJIOPU, IIMHKA XJIOPH]T)
Ha6op "Cynbdatsl,
cynb(ubl, CynbpuThH"
(amoMuHUA cynb(ar,
AMMOHWUS CyNb(arT,
pkenesa (1) cynsdun,
kenesa (11) cynsdar, 7-mu
BO/IHBIN, Kanus cyiabdar,
KkoOanbTa (II) cynbdar,
MarHus cynbdar, Meau
(I1)) cynbdar 6e3BoAHBIH,
menu (IT) cynbdat 5-tn
BOJIHBINA, HATPHS CYIbOUI,
HATpUs CyIb(UT, HATPUS
cynbdar, HaTpUs
ruapocynbdar, HUKes
cynbdar

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

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

HaGop "AreraTsl.
Ponanuabl. CoenrHeHHs
prene3a’ (Kaus areTar,
kamust peppo (1)
reKcallMaHu, Kajius




dbeppo (I11) rexcarmonu,
KaJusl POJaHUI, HATPHs
alieTar, CBUHIIA alleTar)
Hat6op "Coennnenus
Mapranima" (Kaaus
[epMaHTaHaT, MapraHua
(IV) oxcun, mapranma (II)
cynbdar, Mapranna
XJIOPHU)

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

Ha6op "Hutpatsr"
(aIFOMUHUS HUTPAT,
AMMOHHUS HUTPAT, KaJIus
HUTpAT, KaJbIKs HUTPAT,
menu (1) autpar, Hatpus
HUTpaT, cepedpa HUTPAT)
Ha6op "Wnaukatopsr”
(J1akMOU ], METUIIOBBIH
OpPAH>KEBBIH,
(beHondranenn)

HaGop
"Kucnopoaconepxkarue
OpraHuYecKue BelecTna"
(arieToH, TIIMIICPUH,

U TUIIOBBIN APUP, CIUPT
H-OYyTHIJIOBBIH, CIUPT
M30aMUJIOBBIH, CIIUPT
1300yTUIIOBBIH, CIIUPT
TUIIOBBIH, (heHo,
(hopMaiuH,
PTUJICHTJIUKOIIb,
[YKCYCHO-3THJIOBBIN 2(up)
Ha6op "YrneBogopoasr”
(6en3uH, TekcaH, HeQTh,
TOJIYOJI, IIMKJIOT€CKaH )
Ha6op "Kucnotst
oprannueckue” (KHcIoTa
AMHHOYKCYCHasI, KHCIIOTa
OCH30MHAas, KUCI0Ta
MacIsTHas!, KHCII0Ta
MypaBbHHAS, KHCIIOTA
0JIEMHOBAsI, KHCIIOTa
MaTbMUTHHOBAS, KUCIIOTA
CTeapuHOBasi, KCIIOTa




[YKCyCHasl, KUCIIOTa
[1aBeJIeBast)

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

3.3.

KoMmmiekt
KOJUIEKIIUU U3
CITICKA

HazHnaueHue:
TEMOHCTPAIIMOHHOE,
BUJ] YITAKOBKH: KOPOOKa,
OITMCAHKE: HAIMYUE
CocTaB KOMILICKTA:
Komekmnus "Bomgokua"
Komnekius "KameHHbIiH
YTOJIb U TIPOIYKTHI €r0
repepaboTku’”
Komekuus "MeTtamisl 1
cruiaBbl”

Kosneknus "Munepaiibl 1
ropHbie opoabl” (49
BHJIOB)

Kommexmus
"MunepaibHbie
ynoopenus"

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

Komrekuus "Kayuayx"
Konnexus "lkama
TBEpIOCTH"

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

1 mrT.

1 mrr.

DOU3NKA

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

CTEP>KEHb, JIAMTKH, KOJIbIIA,

1 mrr.

1 mrr.




My ThI: HATHYWE

CTOIUK IO HEMHEI:
THI cToMKA:
yaeOHBII1/1ab0paTOpHBIH,
0TI0pa, CTEPKEHDb
BHHTOBOI, BUHT
[PEryIUPOBOYHBIN:
HaIu4ue,

(hyHKIHS TOTbEMa U
OMYyCKaHUs CTOJIUKA!
HAJIMYHC

1CTOYHUK MOCTOSIHHOTO B
[IepEMEHHOTO
HaIPSHKEHUS
Ha3znauenwue: 11l TUTaHUS
[PEryJIupyeMbIM
[epeMEHHBIM 1
[IOCTOSIHHBIM TOKOM
PICKTPUICCKUX CXEM,
uacrtota, I'11: 50,
rmoTpebisieMast MOIITHOCTb,
BA: 10

MaHOMeTp JKHJIKOCTHOM
IEMOHCTPALIMOHHBII:
Hasnauenwue: ajs
M3MEPEHUS JaBICHUS 10
300 MM BOASIHOTO CTOJIOA
BBIILIC U HIKE
ATMOC(EPHOTO J1aBJICHUS,
ctexstHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaJIM4YHe

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

TBa KaMepTOHA Ha
[PE3OHUPYIONINX SIIUKAX:
HaJIM4HeE,

[PE3UHOBBI MOJIOTOYEK:
HaJIMYKe

Hacoc BakyyMHBII €
PIEKTPONPUBOJIOM:
Haznauenue: co3maHme
pa3psHKSHUST UITH
M30BITOYHOTO JTABJICHUS B
3aMKHYTBIX 00BbEeMax,
OTIBITBI: KHTICHUE




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

Tapenka BakyymHasi:
Ha3unauenue:
IEMOHCTPALIMS OIIBITOB B
3AMKHYTOM 00BbeMe ¢
[pa3pEKEHHBIM BO3yXOM,
OCHOBAHHE C KPAHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pE3UHOBAS
[IPOKJIAAKA,
PIEKTPUYECKUI 3BOHOK:
HaTu4yne

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

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

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

4.1.

OO6opynoBaHue st
IEMOHCTPAIIMOHHBIX
OITBITOB

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

TaTYMK TaBJICHUA,
KPOHILTEWH ISt
KpETUICHUS Ha CTEHKE
coCyJa: HaTM4ue

[TpuGop st
TEMOHCTpPALIHI




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

MaKkcUMaJIbHOE
[pa3phIBAIOIIEE YCUIIHE: HE
menee 90 H

Ha6op ten paBHOTO
o0bema: Hasnauenue: ans
onpeiesIeHus 1
CpaBHEHHUS TEIIOEMKOCTH
M TUTOTHOCTHU PA3JIMYHBIX
TBEPABIX MaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMUHBIX
MaTepuasoB: HE MeHee 3
[1T.,

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

KPIOUKH TS

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




COOOIIAONITUXCS MEXKTY
co0ol cocynax pa3HOi
(hopMmBI,

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

[MOJCTaBKa: HAIMYNE
TpyOka HproTona:
HaznaueHue:
IEMOHCTpALIHS
0JTHOBPEMEHHOCTH
[aieHus Pa3IunIHbIX TEII B
[pa3peKEHHOM BO3IyXeE,

(b yHKIUS TTOJKITIOYSHHST K
BaKyYMHOMY Hacocy:
HaJIM4HeE,

UTMHA TPYOKH: HE MEHEe
80 cM.,

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

[[Tap [Tackass:
HazHnaueHue:
IIEMOHCTpAIIHS ITepeIadn
[TPOU3BOIUMOTO Ha
PKHUJIKOCTD JaBIICHHS B
3aMKHYTOM COCY/IE,
IEeMOHCTpAaIIUS MOAbeMa
PKUJIKOCTH TI0]T JICHCTBHEM
aTMOC(hepHOTO TaBICHHUS,
METAUTAYECKUN IHJIHHAP
C oIlpaBamH, MOPIIEHb CO
IIITOKOM, ITOJIBII
MEeTaTUYEeCKHi map ¢
OTBEPCTUSMU: HATNIHE,
JUTHHA [WIHHIPA: HEe
MeHee 22 cM,

TuaMeTp Iapa: He MeHee
8 cM

[[Tap ¢ KonBbIOM:
Haznauenwue:
IEMOHCTpALIUS
[paCIIUPEHUS TBEPIOTO
TeJia MpU HarpeBaHUH,
[ITaTHB, METAJTNICCKOE
KOJIBLIO ¢ MY(TOH, mmIap ¢
IICIIOYKOM: HATHYHE,




JUTMHA [IETIOYKH: HE MEHEe
80 MM,

uaMeTp 1apa: He MeHee
25 Mmm

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

MaTepual LWIWHIPOB:
CTaJIb U CBUHEII,

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

KOJTMYECTBO
QITFOMUHHEBBIX KOJIEIl: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJISI[: HaJTu4IKe

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




TUTI MarHUTA!
HaMarHUYEHHBIA OpYCOK
[PSIMOJIMHEIHON (POPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE TTOJIFOCOB
MarHuTa: HaJudue
CTpesiki MarHUTHbBIE Ha
mratuBax: HazHauenue:
NIEMOHCTpALIUS
B3aMMOJICVCTBHS TIOJIFOCOB
MarHuTOB, OPUEHTALIUU
MarHuTa B MAarHUTHOM
roue,

HaMarHW4YeHHas CTPEJIKa:
Hannuue,

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

ITICKY Ha CTOMKaX:
HaTH4ne,

KOJTMYECTBO JIEHIEHCKIX
0aHOK: HE MeHee 2,
[O/ICTaBKa: HATUYHE
KomIekT mpoBo10OB:
J[muna: He menee 500 Mmm
- 4 mT., 250 MM - 4 T,
100 MM - 8 mir.,
Ha3HAYCHUE: JIJIS
[TOIKITFOUCHUS
IEMOHCTPALIMOHHBIX
puOOPOB U
000pyI0BaHUS K




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

4.2.

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

OID)

[[ITaTuB J1aOOPaTOPHBIIA C
epiKaTensIMu

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

IAJTUHIP aTFOMUHUEBBIN
25 cm3

IAJTUHIP aTFOMUHUEBBIN
34 cm3

LIUITUHIP TIACTUKOBBINA 56
cM3 (A1 U3MEPEHUS CUITBI
Apxumena)

npyxuHa 40 H/m
npyxuna 10 H/m

rpy3sl o 100 1 (6 miT.)
rpy3 HaOOpHBII
[yCTaHaBIIMBAET Maccy ¢
marom 10 r

MEpHasi JICHTA, JIMHEHKa,
TPAHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaIpaBJISIOIAsl ITIMHON
He MeHee 500 MM.
J10KHBI OBITH
oOecreyeHbl pa3Hble

KO3 HULIMEHTHI TPEHUS
Opycka 1o
HaMPaBJISIOIICH
CEKYHJIOMED
PIEKTPOHHBINA C TATYUKOM
HaIpaBJIsOIIAst CO
[IKATIOM

OpYCOK JIepPEBSHHBIN C
[TyCKOBBIM MarHUTOM
HUTSIHOW MasTHHUK C
PY30M C ITYCKOBBIM
MarHuTOM U C
BO3MOKHOCTBIO

8 mIT.

4 11T,




M3MEHEHHUS JUIMHBI HUTU
[peryar

0JIOK ITOIBUKHBIA

0JIOK HEITOIBUKHBIA
KaJTIOpUMETp

TepMOMETP

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

BOJIBTMETP
nByxmpenenbHbii (3 B, 6
B)

aMIIEpMETP
nByxmpenenbHeiii (0,6 A,
3 A)

pesuctop 4,7 Om
pesucrop 5,7 Om
mammouka (4,8 B, 0,5 A)
[epEeMEHHBII pe3ucTop
(peoctat) 1o 10 Om
COCTUHUTEITEHEIC
rposoaa, 20 mr.

KITFOY

HAaO0Op MPOBOJIOYHBIX
pe3ucTopoB plS
coOuparoIas J1H3a,
(hoKyCcHOE paccTosiHue
100 Mmm

coOuparoias JTuH3a,
(hoxycHoe paccrosiare 50
MM

[paccenBaroIIas TMH3a,
(hoKyCHOE pacCTOsSTHUE -
75 MM

bKpaH

OTITUYECKAsI CKaMbS
cinanx "Moaenb
npeamera"

OCBETHTEIIh
MOJTYLIIITUHIP C
[JIaHILIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop 11t U3yueHus




ra30BBIX 3aKOHOB
Kanumiapsl
JlndpakimoHHas peieTKa
600 mTprxoB/MM
JlndpakimonHas pemeTKa
300 mTpuxoB/MM
3epkaino

UlasepHas ykaska
[lonspoun B pamke

[Lleau FOura

KaTyiika MOTOK

b0k 11og0B

biiok KOHAEHCAaTOPOB
Kommnac

Maraut

DIIEKTPOMAarHuT

ONUIKH KEJIE3HbIE B
OaHke

TexHomoruyeckas HaIIPpaBJICHHOCTb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP AJIst
[IPaKTUKU OJIOYHOTO
[IpOrpaMMUpPOBaHUS
C KOMILJIEKTOM
TaTYNKOB

PoGoToTexHMYeCKHiA
HaOOp NpeHa3HAYCH IS
M3ydeHHUS] OCHOB
[POOOTOTEXHUKH, JICTAJICH,
Y3JI0B M MEXaHHU3MOB,
HEOOXOIUMBIX JUISI
CO3TaHMSI
[POOOTOTEXHUUECKUX
[YCTPOWCTB.

Habop npezncrasisier
co00M KOMILJIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COCTMHUTEITbHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUUIECKUX
KOMITOHEHTOB.

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

A TAK)KE KOHCTPYKIIUH,

1 mrr.

1 mrr.




OCHOBaHHBIX Ha
MCTIOJIB30BAHUY TIepeaay
(B TOM 4HcCIIe YEPBSIYHBIX
1 3yOuaThIX), a TAKXKE
[PBIYATOB.

CBETOIMO/IHBIN
MATPUYHBIA TUCIUICH C
0emoi MOJCBETKOM Ha
KOHTpOJLIEpe
KosmyecTBo nopTos
BBO/1a/BBIBOJIA HA
KOHTpOJIEpE HE MEHEE 6
KoruecTBO KHOMOK HE
MeHee 4

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

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

2) cepBOMOTOPHI

3) JaTYUK CUJIIBI

4) TaT4nK paccTOSHUS

S) naT4uK 1BEeTa

6) aKKyMYJIATOpHas
Oatapes

7) [InacTukoBbIe
CTPYKTYpPHBIE 2JIEMEHTHI,
BKITIOYAsT
nepdoprpoBaHHbIE
DJIEMEHTBI: OaJIKH,
KyOUKH, OCU U BaJIbl,
COCMHUTEIbHBIC
HIIEMEHTBHI K OCSIM,
[IeCTEPHH,
[peHa3HAuYCHHBIE JIs
CO3JTaHMS YEPBIYHBIX U
3yOuaThIX nepeaad,
COCMHUTEIbHBIC U
KpETEeKHbIE 3JIEMEHTHI;
7) IIporpammHoe
oOecrneucHue,
MCTIOB3yeMOe ISt
MPOrPaMMHUPOBAHUS
coOnpaeMbIxX
[POOOTOTEXHUUECKUX
MOJIETIEN U YCTPOMCTB,




NTOCTYIHO JJIS1 CKaYMBaHUS
3 cetu MHTEepHET

O06pa3oBaTEBHBIN
HAOOp 10 MEXaHUKeE,
MeXaTpOHUKE U
[POOOTOTEXHUKE

KoMIuiekT amst u3yueHust
OCHOB 3JICKTPOHUKHU U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
[peHa3HayYeH [
[IpOBEICHUS YIEOHBIX
BaHSATHUI MO JIEKTPOHUKE
1 CXEMOTEXHUKE C LIENbIO
M3y4deHus Haubosee
[pacIpoCTpaHEHHOMN
PIIEMEHTHOI 0asbl,
[IPUMEHAEMON JUIst
MHXEHEPHO-TEXHUUECKOTO|
TBOpYECTBA yUAIUXCS U
pa3paboTKu y4eOHbIX
Mozpeneir podoTos. Habop
TOJKEeH MTO3BOJISITh
YJaIIuMCsl Ha IPAKTHUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUU
[IPOEKTUPOBAHUS
[POOOTOTEXHUUECKHUX
KOMILIEKCOB Ha IpuMepe
YIeOHBIX MOIeTIeH
[pOOOTOB, a TAKXKE U3YUUTh
OCHOBHBIE TEXHUYECKHE
pereHust B 001acTu
KHOCPHETUYECKHUX U
BCTPANBAEMbBIX CHCTEM.

B cocTaB KOMIIIIEKTa
TOJKeH BXOAUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB /7151 COOPKU
MaKeTa
MaHHITYJISIIIHOHHOTO
[po60Ta, KOMITJIEKT
METaUTHYECKHX
KOHCTPYKTHBHBIX
PIIEMEHTOB /17151 COOPKU
MaKeTa MOOMJILHOTO
poboTa u T.M.

B cocTaB KOMIIIIEKTa
BXOJIUT HAOOp
PIIEKTPOHHBIX
KOMITOHCHTOB JIJISI

M3Yy4YCHUS OCHOB

1 mT.

1 mT.




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

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

B coctaB KOMITIeKTa
ITOJKEH BXOJIUTh
[POrpPaMMHUPYEMBIi
KOHTpOJLIED,
[IPOrpaMMHUPYEMBI B
cpene Arduino IDE unu
QHAJIOTMYHBIX CBOOOIHO
[pacTIpoCTpaHseMbIX
cpenax pa3paboTKHu.
[IporpamMmmupyemslii
KOHTPOJUIEP TOJKEH
00JaaTh TOPTaMHU TSI
MOJIKITIOYEHUS IIM(PPOBBIX
1 AaHAJIOTOBBIX YCTPOMCTB,
mHTepdeiicamu TTL,




USART, 12C, SPI,
Ethernet, Bluetooth wiu
WiFi.

B cocraB komIiekTa
TOJKEH BXOJUTh MOJYJIb
TE€XHUYECKOT'O 3pEHUS,
MpEeACTABISAIONNNA COO0H
BHIYMCIIUTEIILHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIPOIIECCOPOM
(x0J1-BO s1iep - HE MeHee 4
[T, YacTOTA siipa He
menee 1.2 I'T, o0beM
O3V - ve menee 512 Mo,
00BEM BCTPOEHHOM
rmamsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoil (MakcuMaiabHOe
[pasperieHue
BU/ICOTIOTOKA,
repeaaBaeMoro Imo
muTepdeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Monayiap TEXHUYECKOTO
BpeHUsI TOJKEH 00J1a/1aTh
COBMECTUMOCTBIO C
[Pa3TMIHBIMU
[IPOrpPaMMUPYEMBIMHU
KOHTpOJIEpaMU C
[MOMOIIBI0 HHTEP(DEcoB -
TTL, UART, I12C, SPI,
Ethernet. Moaynb
TEXHUYECKOTO 3PECHHUS
TOJKEH UMETh
BCTPOEHHOE IMPOTPAMMHOE
o0OecrevyeHrne Ha OCHOBE
OTNIEPAllMOHHON CHCTEMBI
Linux, mO3BOJISIOIICE
OCYIIECTBIATh HACTPOUKY
CHUCTEMBI MAIIMHHOTO
00yueHus: mapaMeTpoB
HEMPOHHBIX CETEU IS
0OHapyKeHHS O0BEKTOB,
onpeIeTIeHUs UX
[apamMeTpoB U
TanpHeHImen
MIeHTH(DUKAITNH.




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

KommbrotepHoe 00opyioBaHue

1

HoyTOyk

Dopm-pakTop: HOYTOYK;
DKecTkast, HeoTKIIIouaemast
KJIaBUATypa: HAINYUE;
Pycckas packiaaka
KJIABUATYPBI: HAJTHYNC;
JlnaroHaib PKpaHa: He
MeHee 15,6 1IOMMOB;
Pa3perieHne SkpaHa: He
Mmenee 1920 x 1080
MUKCEIICH;

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

ba3oBas TakTOBas 4acToTa
Mpolieccopa: He MeHee |
[T

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

O0BeM noaaepKUBAEMO
OTIepaTUBHOM MaMATH (JUIs]
BO3MOXKHOCTHU
[pacIIpeHHsi): He MeHee
24 T"0aiit;

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

Bpemst aBTOHOMHO#




paboTHI OT OaTapeu: He
McHee 6 4acoB;

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

Buemnanii naTepdeiic
'USB crangapra He HIXE
3.0: He MeHee Tpex
CBOOOHBIX;

Buemanii naTepdeiic
LAN (ucrnosnb3oBaHue
[epEeXOTHUKOB HE
[PEAyCMOTPEHO):
HaTH4ue;

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

becnipoBoHas CBA3b
Wi-Fi: nanuuwue ¢
[MOJEPKKON CTaHaapTa
[EEE 802.11n nnn
COBpEMEHHEE;
\Web-kamepa: Hanuuue,
ManunynsaTop "MpIb":
HAINIHE;
[IpenycTaHoBieHHas
OTIepallMOHHAS CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
HTEpdEeiicom,
oOecnieunBaroias padboTy
[pacTipoCTpaHeHHbBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
[IPUIIOKEHNI: HAJTMYHE.

MOV (mipunTep,
CKaHep, KOIHUp)

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

@dopmat Oymaru: He
MeHee A4;

[[BeTHOCTB: YepHO-0OEIBIIA;
TexHoJIorus TIeyUaTu:
iazepHas

MakcuManbHOE

1 mrr.

1 mrr.




[pa3pelieHre neyaTu: He
meree 1200 x 1200 Touek;
HMutepdeiice: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MPO®UIbHBIN KOMILJIEKT OBOPYJOBAHUS

HanmenoBanue
obopymoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapPaKTEPUCTUKU

KonnvectBo equHumIL
JUTs IPOPUIIBHOTO
KOMILICKTa
(061Ie00pa3oBaTeIIbHBIC
OpraHu3aIu, He

KonuuecTBo enunuil
IUIsL TPOQHIBHOTO
KOMILIIEKTa
(MaJIOKOMITJIEKTHBIE
00111600pa30BaTEIIbHBIC

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

bA30BAS (OBA3ATEJIBHAS YACTD)
EcTecTBeHHO-Hay4YHas! HAITPABICHHOCTD
1. [Hudposas O0ecrieunBaeT BBIIIOJIHEHUE |3 IT. 2 wT.

itabopatopus 1o mabopaTOpHBIX paboOT Ha

OHOI0THH ypOKax 1o OMOJIOTHH B

(yueHnueckas) OCHOBHOM ILIIKOJIE U

[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NesATEeIbHOCTH YUaIlInXCs.
Kommnekranus:
becipoBOAHON MYIbTUAATYUK
o 6uoyorun ¢ 6-10
BCTPOEHHBIMH JIATYUKAMM:
/laTyuK BIaXHOCTH C
T1ana3oHOM U3MEPEHMS
0...100%

J[aTurK OCBEIIEHHOCTH C
IMara3oHoOM U3MEPEHUS HE
yxe yeM oT 0 1o 180000 5k
Jlatuuk pH ¢ nuanasonom
M3MEPEHUS He yxe 4eM oT ()
o 14 pH

JlaTurk TeMIiepaTypsl C
IMara3oHoOM U3MEPEHUS HE
yxe yeM oT -20 mo +140 C
JlaTuuK
PIEKTPONPOBOJIUMOCTH C
Tuana3oHaMHu U3MEPEHUs He

yxe yeM oT 0 10 200 MxCwM;




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

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

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
KkabOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 11O
PKCILTyaTaluu MUPPOBOii
imaboparopuu

[{udpoBas Bumeokamepa ¢
METaJUTMYECKUM IITATHBOM,
pazpewenue He meHee 0,3
Mnukc

[IporpamMmMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 30
padot

YakoBka

Hannuune pycckos3p4HOTO
caiiTa OAJIEP>KKHU, HATTMYHE
BHJIEOPOJIUKOB.

[{udposas
itaboparopus 1o

XUMUN
(yueHuueckas)

OOecIeurBaeT BHINOJHEHUE
mabopaTOPHBIX padOT MO
XUMHUHU Ha YPOKax B OCHOBHOM
[IKOJIC U
[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YYaIIXCs.
KoMmiekTamusi:
becpoBOHOM MYITBTHAATIUK
MO0 XUMUHU C 4-Ms
BCTPOCHHBIMH JIATYNKAMH:
/latuuk pH ¢ nmanazonom
M3MEPEHUS He yxe 4eM oT ()
o 14 pH

JlaTark BHICOKOM
TeMIIepaTyphl (TepMOIIapHBIi)
C IMana3oHOM H3MEPEHUs He
yke gem oT -100 o +900 C
JlaTunk
PIEKTPOIPOBOANUMOCTH C
arna3oHaMu U3MEPEHUS HE

3 mT.

yke ueM oT 0 10 200 MxCwm;

2 1IT.




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

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

OTnenpHbIC JATYUKU:
JlaTunk onTHYeCKOM
[JIOTHOCTH 525 HM
IAKceccyaphl:

Kab6ens USB
COCIUHUTEIILHBIN

3apsiHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 1O
PKCILTyaTauu UPpPOBO
imabopaTopuu

HaGop nabopaTopHoit
OCHACTKH

[TporpammHoOe oOecnieueHmne
MeTtoanueckue
pexomeHauuu He meHee 40
padoT

Hannuune pycckos3p4HOTO
caiTa OAJIEPKKHU

Hanuune BuaeopoInKkoB.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

ObecnieunBaeT BHIMOIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca QU3UKH.
Kommiekranus:
becripoBOHON MyJIBTUAATUUK
o gusuke ¢ 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{udpoBoit gaTunk
TeMIIEpPaTyphl C TUaNa30HOM
M3MepeHus He yke yeM oT -20
o 120 C

[{udpoBoit gaTuuk
A0COJIIOTHOTO JAaBJICHHS C
ana3oHoOM U3MEpEeHHsI He
y:ke ueM ot 0 1o 500 kIla
/[aTYMK MarHUTHOTO MOJIA C
arna3zoHOM U3MEPEHMsI HE
yxe yeM oT -80 10 80 MmTn
JlaTurK HaIpsKEHUS C
uana3oOHAMH U3MEPEHUS HE

y’ke gem oT -2 110 +2 B; ot -5

3 mT.

2 1IT.




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

JlaTuMK TOKA HE YK€ YeM OT
-1 o +1 A

/laTunk akcenepoMeTp ¢
[10Ka3aTEIsIMU HE MEHEE YeM:
+/-2q9;+/-49;+-8¢
OTnenpHbIE yCTPOMCTBA:
USB ocmmmtorpad He MeHee
2 kanaia, +/- 100 B
AKCecCyaphl:

Kabens USB
COCIMHUTENIbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[IPOBEACHUS HKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu MUPPOBOii
imaboparopuu

[IporpamMmMHOe obecrieueHue
Mertoauueckue
pexomennanuu (40 padbor)
Hannuune pycckos3p4HOTO
caiTa OAJIEPKKHU

Hanuune BuaeopoInKkoB.

KomnproTepHoe o0opyioBaHuE

4.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKecTkas, HeoTKIro9acMast
KJIaBHaTypa: HAJIHYNE;
Pycckas packnanka
KJIaBHATYphl: HATUYHUE;
/luaroHanb sKpaHa: HE MEHee
15,6 mroiiMoB;

Paszpelienne skpana: He
MeHee 1920 x 1080 nmukcedneii;
KonuuecTBo siaep
rporieccopa: He MeHee 4;
KoauuecTBO IMOTOKOB: HE
MeHee 8;

bazoBas TakTOBas 4acToTa
rpoueccopa: He meHee 1 I'T;
MakcuMabHas TaKTOBast
gacToTa MpoIeccopa: He
menee 2,5 I'T;

K»smi-namats mpoieccopa: He

2 1.




MeHee 6 MOaliT;

O0beM yCTaHOBJICHHOMN
OTICpaTUBHOM MMaMSITH: HE
McHee 8 ['0aliT;

O0BeM noIIep)KUBAEMOI
OTIepATUBHOM MaMSTH (ISt
BO3MOKHOCTH PACIIUPEHUS):
He MeHee 24 ['0aliT;

O0bem HakoruTenst SSD: He
MmeHee 240 ['0aliT;

Bpemst aBTOHOMHOW pabOThI
0T OaTapeu: HE MeHee 6
JacoB;

Bec HoyTOyKa ¢
yCTaHOBJICHHBIM

KT;
Bremnuii uarepdeiic USB
cTaHjapra He Hxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemranii uarepdeiic LAN
(McTIoSIb30BaHUE
[epEeXOIHUKOB HE
[PEAYCMOTPEHO): HAJTUYHE;
Hannune monynen u
nHTEpdeiicoB
(MCTIOSIb30BaHUE
[EepEeXOHUKOB HE
rpeaycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaTHYKe C MOAIEePIKKON
crangaprta IEEE 802.11n unu
COBpPEMEHHEE;
\Web-kamepa: Hajgnuue,
Manunynasatop "MbIb'":
HaTHYINe;
[IpenycTanoBIeHHAs
OTIepaIlMOHHAS CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
mHTEepdEeiicom,
oOecnieunBaroias padboTy
[pacIpOCTpaHEHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
MPUITOKEHUN:

HaTM4ue.

AKKyMYJISITOpoM: He Oosee 1,8

MOV (mpunrep,

Tun ycrpoiictea: MOY

1 mrr.

1 mrT.




CKaHep, KOIHUP)

(byHKIIMM TIeUaTH,
KOITMPOBAHUS,
CKaHHPOBaHMS ),

Dopmar Oymaru: HE MEHEe
A4;

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

MakcrMaabHOE pa3peleHue
reyatu: He MeHee 1200 x
1200 Touexk;

Mutepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECT@CTBCHHO'HayLIHaH HaIIpaBJICHHOCTb

1.

[{udposas
lmabopaTopus 1o

OHOIOTHH
(yueHuueckas)

O06ecnieurBaeT BHITIOJHEHUE
ITabopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTUH B
OCHOBHOM ILIKOJIE U
[MPOEKTHO-UCCIEA0BATEIBCKOM]
NeATEIbHOCTH YUaIluXCs.
Komrmnekranus:
becripoBOAHON MYIbTUAATYUK
o OnoJioruu ¢ 6-1o0
BCTPOEHHBIMH JIATYUKAMM:
/laTyuK BIaXHOCTH C
T1ara3oHOM U3MEPEHUS
0...100%

JlaTuK OCBEIIEHHOCTH C
Tuarna3oHOM U3MEPEHUsI HE
yke ueM ot 0 go 180000 ik
/laTuuk pH ¢ nnanazonom
M3MEpEeHHs He yxe yeM oT ()
o 14 pH

JlaTurk TeMmepaTypsl C
Tuara3oHOM U3MEPEHUsI HE
yke ueM oT -20 no +140 C
JlaTunk
PIEKTPONPOBOAUMOCTH C
Tuana3oHaMHu U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
oT 0 70 2000 MxCwm; ot 0 10
20000 MxCm

/laTunk TEMIIEpaTypHI
OKpY>Karollen cpeibl ¢
Tuara3oHOM U3MEPEHHUsI HE
y:ke ueM ot -20 1o +40

AKCeccyaphl:

1 mrr.




Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 110
PKCIUTyaTauy HuppoBoi
imabopaTopuu

[{udposas Bumeokamepa ¢
METAITUYECKUM ILTAaTHBOM,
paspemenue He menee 0,3
Mmnukc

[TporpammHoe oOecnieueHue
MeTtonnueckue
pexomeHauuu He meHee 30
padot

'YakoBka

Hanuune pyccKosS3bI9HOTO
caiTa NOAJEPKKHU, HATTMYHE
BUICOPOJINKOB.

[{udposas
lmabopaTopus 1o

X MUK
(yueHnueckas)

O06ecnieurBaeT BHITIOJHEHUE
TabopaTOPHBIX pabOT MO
XUMHUHU HA YPOKax B OCHOBHOU
[IKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YUaIlIuXCs.
Komrmnekranus:
becipoBOAHON MYIbTUAATYUK
[0 XUMHH C 4-Mst
BCTPOCHHBIMH JIATYUKAMM:
/laTuuk pH ¢ nnanazonom
M3MEpeHUs He yxe yeM oT ()
o 14 pH

J[aTdrK BBICOKOM
TeMIiepaTypsl (TepMOIapHbIi)
C IMana3oHOM HU3MEpPEHUs He
yxe gyeM oT -100 go +900 C
JlaTuuK
PIEKTPOIPOBOANMOCTH C
uana3oHaMHu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MmxCm

JlaTurk TeMIepaTypsl
MJIATHHOBEINA C THMAIa30HOM
n3MepeHus He yxke uyeM oT -30
o +120 C

OTHeNbHBIE TATYUKHI:

1 mrr.




JlaTark onTHYeCKOH
[JIOTHOCTU 525 HM
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
kabermem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOii
maGopaTtopuu

HaGop nabGopaTopHoi
OCHACTKHU

[IporpamMmMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 40
padot

Hanuune pyccKosS3bI9HOTO
caiTa OAIEPKKU

Hannuue BUIeopoIuKoB.

[{udposas
lmabopaTopus 1o

(busnke
(yueHnueckas)

O06ecnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB 0 TeMaM
Kypca (pU3UKH.
KoMmiekramusi:
BecripoBOHON MYyJTETHAATIUK
o ¢usuke ¢ 6-10
BCTPOCHHBIMH JTATYHKAMHU:
[{udpoBoit gaTunk
TeMITepPaTyphI C TUANIa30HOM
M3MepeHus He yxxe yem ot -20
o 120 C

[{ndpoBoit gaTuuk
AOCOJIFOTHOTO JIABJICHUS C
Tana3oHoOM U3MEpEeHHUsI He
yxe gyeM ot 0 1o 500 kIla
JlaTyuK MarHUTHOTO TIOJIS C
Tara30HOM U3MEPCHHSI He
yxke ueM oT -80 1o 80 MmTn
JlaTuK HanpsKEHUs ¢
ana3oHaMH U3MEPEHUs He
y’ke gyem oT -2 0 +2 B; ot -5
o +5 B; ot -10 no +10 B; ot
-15 1o +15 B

JlaTuuk TOKa HE YK€ 4eM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTeIs MU HE MEHEe YeM:

+/-29;+/-49;+/-8¢g

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

Kabens USB
COCTUHUTEIILHBIN

3apsigHOE YCTPOKCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop s
[IPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 10
PKCITTyaTauu UPPOBOMA
imabopaTopuu
[TporpammHoOe oOecnieueHue
MeTtoanueckue
pexomenaanuu (40 padbor)
Hanuune pyccKosS3bI9HOTO
caiTa OAJEPKKU

Hannuue BUIeopoIuKoB.

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

ObecrieunBaeT NpoBEICHNE
icCiieIOBaHUs 110

(b yHKIITMOHUPOBAHUIO
YEIOBEUECKOTO0 OPraHU3Ma.
Kommnekranus:
becipoBOAHON MYIbTUAATYUK
o pU3M0JIOTHH C 5-10
BCTPOCHHBIMH JTaTYUKAMM:
/laTuMK apTepHUaIbHOIO
nasinenus (0...250 MM pT. CT.)
/laTuuk myJsibca ¢ AMana3oHoM
3MepeHus He yxe yem ot 30
o 200 ya/MuH

JlaTunk TeMIiepaTypsl Tea ¢
Tuarna3oHOM U3MEPEHUsI HE
ke ueMm ot +25 mo +40 C
JlaT4rK 9acTOTHI IBIXaHUS C
TMana3oHOM U3MEPEHHUsI HE
y>ke uem ot 0 10 100
[MKIIOB/MUH

JlaTuMK yCKOPEHHUsI C
mokaszarensmu +/- 2 g; +/- 4 g;
+/-8 ¢

OTaenbHbIE YCTPOMCTBA:
Jlatank OKI" ¢ nnanazonom
M3MEPEHUS HE YK€ YEM OT
-300 1o +300 MB)

Jlatuuk pH ¢ nuanasonom

1 .
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M3MepeHus He yxke uem oT 0
o 14 pH

JlaTuuk cuomep ¢
TMana3oHOM U3MEPEHUsI HE
yxe yeM oT -40 no 40 H
/[aTYMK OCBELIEHHOCTH C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke yem ot 0 no 180000 1k
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[IPOBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 110
PKCIITyaTaluu MUPPOBOii
imaboparopuu
[IporpamMmMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 20
padot

Hanuumne pycckos3p4HOTO
caiiTa OAJIEPKKHU

Hayinune BUIE€OPOIUKOB.

[{udposas
itabopatopus 1o

PDKOJIOTHH

ObecrieunBaeT NpoBeICHNE
y4eOHOTO SKOJIOTHIECKOTO
MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU
Metonamu. HaGop
[TPUMEHSIETCS TPU U3YUYEHU T
DKOJIOTUH, OMOJIOTHN, XUMUH,
reorpaguu u
[IPUPOJTOBEICHMUS, a TAKXKe
TUTSE UHIUBUIYATbHBIX
CCIIEIOBAHUS U MPOECKTHOMN
NEATEIbHOCTH IKOJIBHUKOB.
KoMmiekTamus:
becripoBOgHON MyJIBTUAATUUK
10 3KOJIOTHYECKOMY
MOHHUTOPHHTIY C 8-10
BCTPOEHHBIMH JTaTYUKaAMHU:
JlaT4MK HUTPAT-MOHOB
JlaTurK XJIOpUA-HOHOB
Jlatunk pH ¢ nuanasonom
M3MepeHus He yxke yem oT 0

o 14 pH

1 mrT.




JlaTdark BIa)KHOCTH C
TMara3o0HOM U3MEPEHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
Tuara3oHOM U3MEPEHHUsI HE
y>ke yem ot 0 go 180000 1k
JlaTurk TeMIiepaTyphl C
TMana3oHOM U3MEPEHUsI HE
yxe yeM oT -20 qo +140 C
J/laTunk
PICKTPOIPOBOAMMOCTH C
Tuana3oHaMyu U3MEPEHUs He
ke ueM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MmxCwMm

/laTunk TeMIiepaTypbl
OKpY>Karolen cpe/sl ¢
Tuarna3oHOM U3MEPEHUsI HE
y>ke uem oT -20 1o +50 C
OTnenbHBIC TaTYNKH:
JlaTuuk 3ByKa ¢ QyHKIIUEH
MHTETPUPOBAHUS C
TMara3oHOM U3MEPECHHS
gacToT He MeHee uyeM oT 50
' no 8 xI'i;

JlaTunK BIAXKHOCTH TTOYBHI C
TUara3oHOM U3MEPEHUsI HE
y>ke yem ot 0 10 50%
/laTuuk kuciopona ¢
uana3oHoM u3mepenus ot ()
1o 100%

JlaTdark onTHYECKOH
IUIOTHOCTHU 525 HM

JlaTark onTHYECKOH
mIoTHOCTU 470 HM

JlaTuuk TypOUIUMETp C
Tuara3oHOM U3MEPEHHUsI HE
y:ke ueM ot 0 7o 200 NTU
/laTuuk okucH yriepoja ¢
TMarna3oHOM U3MEPEHUsI HE
yke ueM ot 0 10 1000 ppm
IAKceccyapbl:

Kabens USB
COCTUHUTENBHBIH (2 IIT.)
3apsiAHOE YCTPOMCTBO C
Kkabeirem miniUSB

'USB Ananrep Bluetooth 4.1
Low Energy

CTepreHb ISl 3aKpeTICHUs




ITATYNKOB B IIITaTHBE
Kparkoe pykoBOACTBO 110
PKCIUTYaTaIuu 1u(pOBOA
maGopaTopuu
[IporpammHOe oOecrieueHne
MeToauuecKkue
[pekomeH1anu He Menee 20
padot

'YiakoBka

Hanuuue pyccKosA3bI9HOTO
caiiTa MOJJICPKKH, HATMYHE
BHJICOPOJTUKOB.

Mukpockor
U POBOIA

Tun MUKpOCKoIa:
0HOJIOrTYECKHI

Hacanka Mmukpockona:
MOHOKYJISIpHAS

Haznauenwue: 1a00paToOpHbIiA
MeToa ucClIeJOBaHMUS:
CBETJIOE T10JIE

Marepuan ONTHKU:
OIITHYECKOE CTEKIIO

Y BennueHne MUKpOCKOIIa,
kpat: 64 - 1280

Oxymsipel: WF16x
OO0bekTuBbL: 4x, 10x, 40xs
(moaIpY>KUHEHHBIH )
PeBosibBepHast royioBKa: Ha 3
00BEKTHBA

Tun noACBeTKU: 3epKaio Uiu
CBETO IO/

PacmonoxeHue moacBEeTKHU:
BEPXHSIS U HUKHSAS
Martepuan Kopiryca: MeTasul
[TpeameTHsIi cTOMMK, MM: 90
Mcrounuk mutanus: 220 B/50
[

Uwncno meranukceneii: 1

1 mr.

1 mT.

Ha6op OI'D no
X MUK

B Habop BXOIAT BeChl
iabopaTOpHbIE ANEKTPOHHBIE
200 r, ciupToBKa
imabopaTopHasi, BOpOHKa
KOHUYecKasi, MajJlouka
CTEeKJIsiHHas1, mpooupka [1X-14
(10 mTyK), cTakaH BBICOKHIA €
HocukoM BH-50 ¢ meTkoit (2
[ITYKH), TUITAHIP
3MepuTeNnbHbIi 2-50-2

(CTEKJISTHHBIH, C PUTEPTON

1 .
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KPBIILIKOMN ), INTATUB JIJIs
poOupok Ha 10 rHEe3, 3aKUM
MPOOUPOYHBIH,
[rnaresb-iokeuka (3 mrykn),
Ha0op (hy1aKOHOB IS
XpaHEHHS PACTBOPOB U
[peakTHBOB (00BEM (h1akoHa
100 M - 5 KOMILIEKTOB 110 6
mTyK, 00beM (akoHa 30 mi -
10 xOMIUIEKTOB 110 6 MITYK),
[MIHH]IP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrykn),
cTakaH BeIcOkmi 500 mut (3
TYKH), HA0Op epiei s
MBITbsI IOCY/IBI (€pII 17151
MBITbsI IPOOUPOK - 3 LITYKH,
epIIl ISl MBIThSI KOJIO - 3
[ITYKH), Xanat O0emnbiit x/0 (2
[ITYKH), IEPYATKU PE3UHOBBIC
XUMUYECKHUE CTONKHE (2
[ITYKH), OYKU 3alTUTHBIE,
(bunbTpel Oymaxasie (100
[ITYK), TOprouee s
criupToBOK (0,33 ).

B coctaB Habop BXOAT
[PEaKTHBBI: AITFOMUHUM,
PKeIe30, COJISTHAs KUCIIOTa,
MeTHIIopaHK, peHosdranenH,
AMMHaK, IEpOKCH]T BOJOPO/Ia,
HUTpaT cepedpa u Ipyrue; B
o011ei cioxHocTu - 44
[Pa3TTMYHBIX BEIIECTB,
MCTIOB3YEMBIX TSI
COCTaBJICHUS] KOMIUIEKTOB
[PEaKTHBOB TPH TPOBEICHUN
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB TI0 KypCY
[IKOJIbBHOW XUMUHU.

YueOHas
iraboparopus 1o
HEHPOTEXHOIOTUN

B cocraB BXOAAT:

Cencop Tun 1 He menee 1
IT., 00eCrIeYrBaeT
BO3MOYKHOCTB PETHCTPAIIUT
CUTHaJIa SJICKTPUIECKON
AKTUBHOCTH MBIIIII]
(anexTpomuorpamMmel, SMI).
Perncrpanus nomkHa
OCYIIECTBIISCTCS
HEMHBA3UBHO, CyXHMH
PIIEKTPOJIAMH.

1 mrr.
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B03MOKHOCTBIO KPETJICHUS K
[PYKE 4eJIoBeKa, YTO JIOJKHO
TaBaTh BO3MOYKHOCTD
[PErUCTPUPOBATH
PIEKTPUYECKYIO AaKTUBHOCTHU
MBIIIIBI B 00JIACTH, HAJI
KOTOPOI1 pacrojaraercs
kperuieHue. [Ipu HanpsxkeHun
MBIILIBI TOJIKHA OBbITH
oOecrieyeHa BO3SMOKHOCTb
HAO0JII0/ICHUS TyYHOCTH
cur”aia (T.e. IPUCYTCTBUE
OMI'), npu paccnabneHun
MBIIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00eCIIeYnBaeT
BO3MOKHOCTBH PETUCTPALIUU
CUTHaJIa
(dhoTomternzmorpammsl (PIII)
OTNTUYECKUM TTyTEM, 32 CUET
M3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETA,
00BEM KOTOPBIX U3MEHSIETCS
1101 BO3JCHCTBUAEM IT1YJIbCOBOM
BOTHBI. CEHCOP TOJKEH OBITh
00ecreyeH BO3MOKHOCTBIO
KpETUICHHUS K TO/IyIIeUKe
Manblla YeI0BeKa.

Cencop Tun 3 He menee 1
1T., o0ecredrnBaeT
BO3MOKHOCTB: PETHCTPALIUN
CUTHaja
PIEKTPOKAPAUOTPAMMBI
(OKTI') He nHBa3UBHBIM
cIroco0oM;

peructpauuu I, IT u 111
OTBEACHUI; TIOIKITFOUCHUS
PIIEKTPOOB K CEHCOpPY €
[TOMOTIIHIO COCTMHUTEIIBHBIX
[IPOBOIOB, 000PYIOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He menee 1 mT.
oOecrieunBaeT BOZMOKHOCTB!
[pETUCTpAIK CUTHATIA
KO>KHO-TaJIbBAHUYECKOMN
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYILIECTBIISIETCS Ha
[TOCTOSTHHOM TOKE;
[OIKJIIOUEHUS K TeITy




YesoBeKa C TOMOIIIBIO CYXHMX
PIEKTPOJIOB, MOAKIIOYCHUE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C IOMOILBIO
TouchProof pa3semos.
Cencop Tun 5 ne menee 1
IIT., 00€CIICYNBAET
BO3MOYKHOCTB: PETUCTPAIIUN
CUTHaJIa 3JIEKTPUUECKOM
akTUBHOCTH Mo3ra (23I) ¢
[TOMOIIBIO CYXUX
HEWHBA3HBHBIX JICKTPOJIOB;
[PETUCTPALINH IEKTPUUECKOM
AKTUBHOCTH PA3HBIX JOJICH
MO3ra; MOAKIIOYCHUS
PIIEKTPOOB K CEHCOpY C
[TOMOIIIBIO COETUHUTENBHBIX
[IPOBOIOB, 000PYI0OBAHHBIX
TouchProof pazsemamu;
BaKpeIUICHUs JIEKTPOIOB Ha
[MOBEPXHOCTHU T'OJIOBHI.
Cencop Tun 6 He menee 1
1T., 00ecredrnBaeT
BO3MOYKHOCTB: PETUCTPAIIAN
CUTHaJa KoJieOaHus rpyaHON
KieTku (CeHcop AbIXaHUSA);
OTIpeIeTICHUST YaCTOThI
ITBIXaHUS.

'YcrpoiicTBo 115t coopa
TaHHBIX OT CEHCOPOB U
repeaady Ha epCOHAIbHBIN
KOMITbIOTEp 00ecTeunBaeT
BO3MOKHOCTBH COOpa JaHHBIX
OT MOJKJIFOUEHHBIX K HEMY
CCHCOPOB U OTIIPABKY
MoJTydeHHBIX JaHHbIX Ha [1K.
[TonknroueHne eHTPaIbHOTO
Moxayist k [TK ¢ momoristo
USB-ka6erns. LleHTpanbHbIit
MOIyJIb UMEEeT He MeHee |
I11T.: TAJIbBAHHYECKYIO
m3ossiuuio ot [TK.
[{eHTpanbHBIN MOIYIIb
o0OecredrnBaeT BO3MOKHOCTh
0THOBPEMEHHOT'O
[MOIKJIFOUEHUS BIUIOTH /10 4
ceHcopoB. Kaxx/iplii U3 BXOJI0B
[{eHTpaTbHOTO MOIYJISI HMEET
raJIbBAHUYECKYIO N30JIALINIO




(oOecrieueHne MeXKaHATbHON
raJibBAHUYECKON U3OJISIUN).
[loaxiroueHrne CeHCOPOB K
[{eHTpaJIbHOMY MOYJIFO
OCYILIECTBIISIETCS C TIOMOIIBIO
CTHeIIMATN3UPOBAHHBIX
pa3zbeMoB Tuna LEMO,
00eCTIeYNBAIOIINX
[IPaBHJIBHOCTD MOIKITIOUEHUS
pa3beMa M CHUYKAIOIINX PUCK
CIIy4aiiHOTO KacaHHs
[Pa3bEeMOB TOKOTIPOBOISIINX
buacTel, a TaKxkKe
00ecreunBarOIIKX 3aIUTy OT
HECaHKIIMOHHUPOBAHHOTO
[TOJIKITIOYCHUS K
[IPOU3BOJILHBIM YCTPOMCTBAM.
Monyns "Kunonka" He menee 1
1T., 00ecredrnBaeT
BO3MOKHOCTB: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEUaTh HE MeHee 3-X
[PA3TUYHBIX KATETOPUU
COCTOSIHUM.

Y CTpOHCTBO, BXOJISIIEE B
cocTaB J1a00paToOpuu, T0JKHO
o0ecreunBaTh BO3MOKHOCTh
[pETUCTpAINK apTePUATHHOTO
TaBIICHMSL.

[IporpammHoOe oOecnieueHue
(manee - T10). JomkHo
o0ecreunBaTh BU3yaIH3aIuio
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOTrpaMMBbI
ITOJKHO COCTOSITh M3 BKIIAQJIOK,
KaKasi i3 KOTOPBIX
COZIepKUT HAaOOp TpauKoB,
HEOOXOINMBIX I
oToOpaXkeHHs TpedyeMoin
MHGbOpMaLNH.

JlomKHA UMEThCS BKIIAIKA IS
O0JTHOBPEMEHHOTO MTPOCMOTpA
CHTHAJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[TOIKJIFOUYEHHBIX K
[{eHTpasibHOMY MOIYJTIO.

JT0 0OecrieynBaeT
BO3MOYKHOCTh




MHOTOKaHaJIbHOTO
(monurpauvecKoro) pexxuma
PaboThI yCTPOICTBA.

Tak:Ke TOJKHBI UMEThCS
BKJIAJIKU JUIS BU3YyaIH3aluU
CUTHAJIOB OT ceHcopoB OMI',
OIII", OKT, KI'P, O3T,
CEHCOpa JbIXaHHUs, KHOIIKH; a
TaK)Ke IPOU3BOIHBIX
rpaduKOB, HA KOTOPBIX
BU3YyaTU3UPYIOTCS
CHeIM(UIHBIC JJISI TOTO WIIH
MHOTO CUTHAJA BEJTMYUHBI.
[1O nokHO KaBaTh
BO3MOXHOCTh BU3YallU3alllH
1 00paboOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:

- OMI': Buzyanuzauus
CUTHaJIa, CIIEKTP CUTHAJIA,
AMIUTUTYIHBIN TPUTTED

- OIII': Bu3yanuzamus
CUTHaJja, CIIEeKTpa CUTHAaJa,
TaxorpaMMel, rpaduk mysabca
- OKI': Bu3yanuzanus
CUTHaJIa, TAXOTPaMMBl,
rpaduK mynbca

- KI'P: Bu3yanu3anus curaana
- O01": Bu3yanuzanus
CUTHaJa, CIIEKTP CUTHAJA,
AMIUIUTY1a annb(a-puTma,
AMIUTUTY1a OeTa-puT™ma.

- CeHcop JIbIXaHUS:
BHU3yaIH3aIUs CUTHANA,

- KHonka: Buzyanmsanus
CUTHaJa pa3MeTKH

T1O noKHO UMETH
BO3MOKHOCTh KaCTOMU3AIUU
u HacTpoiiku [1O mist

P (HEKTHBHOTO OTOOpaKEHHS
rpaduKOB: HaCTpPOMKa LIBETA,
BEIOOD MMapamMeTpoB IS
aHaM3a, BEIOOP
0TOOpakaeMbIX IrpauKoB,
MacTabupoBaHue rpauKoB.
[1O nomkHO UMETH
BO3MO>KHOCTH 3aITUCH U
BOCITPOU3BEICHUS
[PETUCTPUPYEMBIX CUTHAJIOB.




B03MOXHOCTh HACTPOMKHU
apameTpoB (puabTpauu
CHTHAJIa C TOMOIIBIO QuibTpa
HIDKHUX 9acTOT, (PUIIbTpa
BBICOKHX YacTOT, TIOJIOCOBOTO
(uIIbTpa, PeKEKTOPHOTO
(dbunpTpa.

C menpio ynoOCTBa aHAIM3a
CHTHAJIa, TOJDKHA UMEThHCS
BO3MOKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocienyroniei
BO3MOYKHOCTBIO X
MOCIIETYIOIIETO
BOCIIPOU3BEICHHSI B JAHHOM
[10 (uMuTHPYS pETUCTPALIUIO
CHTHAJIa B PEKUME PEATbHOTO
BPEMEHM).

B cocraBe: MeToin4ecKue
MaTepHasIbl U1 yUUTEIS U
00y4aroIuXcsl, ONMCAHUE
[TOJIKJTFOYEHUS] CEHCOPOB
mabopaTopuu, UHCTPYKIIUH 110
croip3oBanuio 110,
oIrcaHue J1a00paTOPHBIX U
[MPaKTUYECKUX padboT, KOTOpoe
B TOM YHCIIE€ COJCPKHUT
[Ipe3eHTalMOHHbIE
MaTepHATBL.

'Y nakoBka/kopoOka
lmabopaTopuu T0KHA
oOecreunBaTh y100HOE
XpaHEHHE U CO/IePKaTh
[10JICKA3KH JJIst
[PACTIONIOKEHHS] CEHCOPOB U
YCTpOHCTB JabopaTopuu st
YZI0OHOTO MCITOIH30BaHUS
MpenoaaBaTeNsIMA U
00yJarOIUMUCS.

TexHoornaeckas HaIpaBJICHHOCTb

0.

(OOpazoBaTeNnbHbII
KOHCTPYKTOP JIJIst
MPAKTUKU OJIOYHOTO
MPOTPaMMHPOBAHUS C
KOMITJICKTOM
TaTYNKOB

PoOoTOTEXHIUECKUI HAOOP
MIpCAHA3HAYUCH AJId U3YYCHUA
OCHOB POOOTOTEXHUKH,
eTanen, y3JoB U
MEXaHU3MOB, HEOOXOIUMBIX
TJ1S1 CO3/TaHUsI
[POOOTOTEXHUUECKUX

yCTpOMCTB.

1 mrr.
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HaGop npexacrasisier co0oit
KOMIUICKT CTPYKTYPHBIX
PIIEMEHTOB, COCAMHUTEIbHBIX
PIIEMEHTOB U
PIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

HaGop no3Bossier cooupats (1
[IPOrpaMMHUPOBATH
coOupaeMble MOJICTH), U3
PIIEMEHTOB BXOSIIHUX B €TO
COCTaB, MOJIEIIH MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
[YCTPOWCTB C
ABTOMATHU3MPOBAHHBIM
yIIpaBlIiEHUEM, B TOM UHUCJIE Ha
KOJIECHOM XOJTy, a TaK ke
KOHCTPYKLIHUNA, OCHOBAaHHBIX HA|
MCII0JIb30BaHUU Iiepeaay (B
TOM YHMCJI€ YEPBSIUHBIX U
3yO4aThIX), a TaK )KE PHIYATroB.
CBETOJIMO/THBIN MAaTPUYHBIN
ucruiei ¢ 0enoi moJICBETKON
Ha KOHTpOJLIepe

KonmuecTBo nopros
BBOJ1a/BBIBOJIA HA
KOHTpOJIEpE HE MeHee 6
Kosin4yecTBO KHOMOK HE MEHEe
4
O0111e€ KOJIMYECTBO
bJIeMEHTOB: He MeHee 520 miT.,
B TOM YHCJIC:

1) nmporpammupyemslii 6110k
[yIIpaBJIeHUS, KOTOPBIN MOKET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOpBI

3) JaTYNK CHUITBI

4) NaTyuK paccTOsIHUS

S) naT4MK 1BETA

6) akKyMynaTopHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIE SJIEMEHTHI,
BKIIIOYast NepPoOpHUpOBaHHBIE
PIIEMEHTHI: OaNKu, KyOUKH,
OCH ¥ BaJIbl, COSTMHUTEILHBIE
PIIEMEHTHI K OCSIM, ILIECTEPHH,
[peHa3HauYeHHBIE IS
CO3/aHUS YEPBSIYHBIX U
By0JaThIX TIepenay,




COCTMHHUTEIIBHBIC 1
KPETIC)KHBIC 3JIEMEHTBI;

7) [IporpammHOe
oOecreyeHre, UCIob3yeMoe
IU1S1 IPOrPaMMHUPOBAHUS
COOMpPaEeMBIX
[POOOTOTEXHUYECKUX MOZETIeH
1 YCTPOMCTB, TOCTYITHO JIJIsI
CKauMBAHUS U3 CETH
MHTepHeT

10.

O06pa3oBaTEIbHBIN
HAOOp 10 MEXaHUKE,
MEXaTPOHUKE U
POOOTOTEXHUKE

KoMIuiekT amst u3yueHust
OCHOB 3JICKTPOHUKHU U
[POOOTOTEXHUKHU

Habop noimkeH OBITH
[peHa3HauYeH s
[pOBEICHUS YIEOHBIX
BaHSTHIA 110 SJICKTPOHUKE U
CXEMOTEXHHUKE C IIEIIBIO
M3ydeHust Haubosee
[pacrpoCTpaHEHHOMN
PIIEMEHTHOM 0a3bl,
[IPUMEHAEMON JUIst
MHKXEHEPHO-TEXHUUECKOTO
TBOpYECTBA yUAIIUXCS U
pa3paboTKu y4yeOHbIX
Mozeneir pobotoB. Habop
ITOJKEH MO3BOJIATH YUaLUMCS
Ha MPaKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
MPOEKTUPOBAHHUS
[POOOTOTEXHUUECKUX
KOMILIEKCOB Ha TIpuMepe
yueOHBIX MoJiesielt poOOTOB, a
TaK)Ke U3YYUTh OCHOBHEIC
TeXHUYECKHE PELIeHNS B
00acTu KUOEPHETUUYECKUX U
BCTPAaNBAEMBIX CHCTEM.

B cocraB KOMIUIEKTa JOKEH
BXOJIUTH HAOOP
KOHCTPYKTHBHBIX 3JIEMEHTOB
11 COOpKM MakeTa
MaHUITYJISIUOHHOTO POOoTa,
KOMILJIEKT METAITNYECKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB
11 COOpKM MakeTa
MOOUITEHOTO po0OO0Ta U T.II.

B cocTaB KOMIIJIEKTAa BXOIUT
Ha0Op AIEKTPOHHBIX
KOMITOHEHTOB JIJIS1 U3YYEHUS

1 mr.
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OCHOB JIEKTPOHUKH U
CXEMOTEXHHUKH, a TAKXKE
KOMILJIEKT PUBOJOB U
TaTYMKOB PA3IUYHOTO THUIIA
11 pa3paboTKU
[POOOTOTEXHUUECKUX
KOMILJIEKCOB.

B coctaB KOMIUIEKTA TOJKHO
BXOJIUTH: MOTOPBI C
PHKOJIEPOM - HE MEHee 2 T,
CEpBOIPHUBO/L OOBILON - HE
MeHee 4 1T, CepBOIPHUBO/L
MaJIbId - He MEHee 2 IIT,
MH(pPaKPACHBII TaTYUK - HE
MeHee 3 1T, yJIbTPa3ByKOBOM
TaT4YMK - HE MEHee 3 1T,
TaTUYMK TeMIIepaTyphl - He
MeHee 1 T, JaTYuK
OCBEILIEHHOCTH - HE MeHee |
1T, HA0OP JEKTPOHHBIX
KOMITOHEHTOB (Pe3UCTOPHI,
KOHJIEHCATOPbI, CBETOHO/IBI
[Pa3TMYHOrO HOMUHANA),
KOMILJIEKT MPOBOIOB JIJIst
OecraeqyHoro
[MPOTOTUIIUPOBAHUS, TIJIaTa
OecracqHoro
[IPOTOTUITHUPOBAHHS,
AKKYMYJISITOP U 3apsiTHOE
[YCTPOMCTBO.

B cocTaB KOMIIJIEKTa TOJIKEH
BXOJIUTH MPOTPAMMHUPYEMBIT
KOHTpOJLIED,
[IporpaMMHUpPYyEMBbIN B cpezie
Arduino IDE unu
AHAJIOTUYHBIX CBOOOIHO
[pacIpoCTpaHsIEMbIX Cpeiax
pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJLIEP JI0JKEH
00JaaTh TOPTAMHU TSI
MOAKITIOUEHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
unTepgeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
vt WiFi.

B cocTaB KOMILJIEKTA JOJIKEH
BXOJIUTH MOJIYJTb
TEeXHUYECKOT 0 3peHMs,




MpeACTaBISIIONTUH cOO0H
BBIUMCIIUTEIIBHOE YCTPOHUCTBO
CO BCTPOEHHBIM
MUKpOIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjipa He meHee 1.2
[T, 06bem O3V - He MeHee
512 MO, 06beM BCTpOEHHOU
rmamsTH - He MeHee 8 10),
MHTETPUPOBAHHON KaMepon
(MakcUMallbHOE pa3pelleHne
BUJICOTIOTOKA, [1€PEIABAEMOT0
o unrepdeiicy USB - He
Menee 2592 x 1944 en.) u
ONTHUYECKON CUCTEMOM.
Mo1ysib TEXHUYECKOTO
BpeHus JOHKEeH 001a1aTh
COBMECTHUMOCTBIO C
[Pa3TUYHBIMU
[TPOrPaMMHUPYEMBIMHU
KOHTPOJIEPAMH C TTIOMOIIbIO
mutepdeiicos - TTL, UART,
[2C, SPI, Ethernet. Moaynb
TEXHUYECKOTO 3PEHHUSI IOJKEH
IMETh BCTPOEHHOE
[IporpaMMHOE oOecrieueHue
HAa OCHOBE OIEPALIMOHHOMN
cucTteMbl Linux,
[103BOJISIIOIIEE OCYIIECTBISATh
HACTPONKY CHCTEMBI
MaIIMHHOTO O0y4YeHUs
[apamMeTpoB HEUPOHHBIX
ceTeil Juist OOHapyKEeHUs
00BEKTOB, OMPEICTICHUS UX
[TapaMeTpOB M JaJbHENHIIEeH
MICHTH(PUKAIUH.

KoMmIekT nomxeH
00ecrevnBaTh BO3MOKHOCTh
M3y4eHHsI OCHOB pa3paboTKu
[IPOrPaMMHBIX U almapaTHBIX
KOMITJICKCOB HH)KEHEPHBIX
crcTeM, peleHHi B cdepe
"NHTepHeT Bemen'", a Takxke
pelieHuii B 0bmacTu
[POOOTOTEXHHKH,
MICKYCCTBEHHOTO MHTEJIEKTa
1 MAallTUHHOTO OOYYCHHSI.

11.

UeThipexoceBoit
y4eOHBIN

Y ueOHbIi
000T-MaHUITYJISTOP

1 mr.
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POOOT-MaHUTTYJIATOP
C MOOYJIbHBIMH
CMECHHBIMHU
HAcaKaMu

[peHa3Ha4YeH /7151 OCBOCHUS
00yJaOIUMUCS OCHOB
[POOOTOTEXHUKH, TS
[OJIrOTOBKH 00yYaromuxcs K
BHEJPEHUIO U MOCIEAYIOLIEMY
MCTIOJIH30BAHUIO POOOTOB B
[IPOMBIIIIJICHHOM
[TPOM3BOJICTBE.

KonmnuecTBo oceii poboTa
MaHUITYJISITOpA - YETBIPE.
[lepemenieHue HHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCSAM
TOJKHO YIIPABIISITHCS
[I1arOBBIMH JIBUTATEIISIMU.
HanpsiokeHne nuTaHust
[IarOBbIX JBUTATEJIEH HE
Oozee 12 B.

CepBoiBUraTelb YETBEPTOM
OCH JIOJDKEH 0OecriednBaTh
[TIOBOPOT UHCTPYMEHTA.

'Yron noBopora
MaHUITYJIITOpa HA OCHOBaHUU
BOKPYT BEPTUKAIBLHOM OCH HE
Menee 180 rpaaycos.

/11 onpeiesieHns OJI0KEHUS
MaHUITYJISITOpa MPU IOBOPOTE
BOKPYT BEpTUKAIBHOU OCH
NTOJKEH HCIIOJIB30BaThCS
PHKOZEP.

Yroa noBopoTa 3aaHEro
[1e4a MaHUIYJISTOpa He
MeHee 90 rpaxycos.

'YT0JI TOBOPOTa NIEPETHETO
[1eya MaHUIYJISATOpA HE
Menee 100 rpaaycos.

/11 onpeiesIeHns OJI0KEHUS
3aJHEr0 U MepeHero mied
MaHHITYJIITOpa TOJHKEH
MICII0JIb30BATHCS THPOCKOIL.
YT01 moBopoTa 1o 4eTBepTon
ocu He MeHee 180 rpamycos.
JloKHA OBITH BO3MOXHOCTD
OCHAIIIEHUS] CMEHHBIMU
HacaJlKaMu (HampuMmep,
neprkaTellb KapaHaalia in
(omacTepa, MpuUcocka ¢
CepBOJBUTATENEM,
MEXaHHUECKOE 3aXBaTHOE
YCTPOMCTBO €




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

JlomkHa OBITH BOZMOKHOCTh
[1O/IKJIFOUEHUS
ITOTIOTHUTEJILHBIX YCTPONCTB
(Hampumep, TpaHcnopTepa,
[penbca Ui epeMeleHus
[poboTa, myabTa yInpaBIeHUs
TUIA JPKONCTUK, KaMephbI
MaIIMHHOI'O 3pEHMS,
ONTUYECKOTO J1aTUHKA,
MOTy 151 OECTIPOBOHOTO
ocrtymna.
PoOOT-MaHHITYIIATOP TOTHKEH
o0OecreunBaTh MepeMereHue
HacaJKu B IIPOCTPAHCTBE,
AKTHBALIMIO HACAJKH,
BO3MOYKHOCTD TIOJTyYEHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTb
yIIpaBIIEeHUS
ITOTIOTHUTEIbHBIMU
[YCTPOMCTBAMMU.

Marepuan kopmoyca -
anmoMuHUM. lnamerp padoueit
30HBI (0€3 yyeTa HaBeCHOTO
MHCTPYMEHTA U YE€TBEPTOMN
ocH) He MeHee 320 MM.
NuTepdeiic moaxmoueHus -
USB.

JlomKxeH MeTh BO3MOKHOCTh
ABTOHOMHOM paboThI U
BHELIHETO YIIPABJICHUS.

Y IIpaBIAIOIINN KOHTPOJLIED
TOJDKEH OBITH COBMECTHUM CO
cpenoit Arduino.

Y ipaBisoMMi KOHTPOJUIEP
COBMECTHUM CO CpPENON
porpamMMupoBanust Scratch,
1 SI3BIKOM TIPOTPAMMHUPOBAHUS
C.

JlommkeH oOecrieunBaTh
[TOBOPOT IO MEPBBIM TPEM
OCSIM B 33JIaHHBIN YTOJ U Ha
3aJaHHbIN yTOJ, TOBOPOT IO
UETBEPTOM OCU HA 3aJaHHBIN
yroJi, ABM)KEHUE B




KoopauHatel X, Y, Z,
[epeMenieHue Ha 3aJJaHHOe
[pAcCTOSTHUE TI0 KOOpAUHATAM
X, Y, Z, nepenady JaHHbBIX O
TEKYIIEM ITOJIOKEHUH YTJIOB,
fepegady JaHHBIX O TEKYIIUX
KOOpJAMHATaX HHCTPYMEHTA.
/lokeH noaiepKuBaTh
[epeMenieHue B ACKapTOBBIX
KOOpAMHATAX U yriax
[MOBOpPOTa OCEH, C 3aIaHHOMN
CKOPOCTBIO U YCKOPEHUEM.
Tunel nepeMenieHuii B
IEKapTOBBIX KOOPAMHATAX:
ITBIDKEHUE 110 TPACKTOPHH,
ITBIKEHUE T10 TIPSIMOM MEKTY
TBYMsI TOUKaMH,
[epenpbrIruBaHue U3 TOUYKH U
TOUKy (mepeHoc 00bEeKTa).

12.

O06pazoBaTEIbHBIN
HAOOP 111 U3yUCHHUS
IMHOTOKOMITOHCHTHBIX]
POOOTOTEXHUYECKHUX
CUCTEM U
MaHUTTYISITHOHHBIX
poOoTOB

O0pa3oBaTEIbHBIN KOMIUICKT
TOJKEeH OBITh MpelHa3HaYeH
IUTST U3YYCHUS
[POOOTOTEXHUYECKUX
TEeXHOJIOTHH, OCHOB
MH(OPMAIIMOHHBIX
TEXHOJIOTUI U TEXHOJIOTUI
[IPOMBILLITICHHOU
ABTOMATHU3AIINH, a TAKKE
TEXHOJIOTUI
[MPOTOTUITUPOBAHUS U
aJIMTUBHOTO TPOU3BO/ICTBA.
B cocTaB KOMIUIEKTA TOJAKHO
BXOIUTH:

1) UnTennexTyanbHbIi
CEPBOMO/IYJIb C
MHTETPUPOBAHHON CUCTEMOMN
YIIPABIIEHMUS], IO3BOJISIFOIIEH
00BETUHATD CEPBOMOTYITH
IIPYT ¢ APYTrOM I10
[TOCJIeI0BATETILHOMY
mHTEepdeiicy - He MeHee 6 1T,
2) PoboToTexHuueckuii
KOHTPOJLJIEP MOJIYJIBHOTO
TUIa, TPEACTABISIONIUN
o000 OAHOIIIIATHBIN
MUKPOKOMITHIOTED C
ONEPALlMOHHOW CHCTEMOM
Linux, 00beIMHEHHEIN C
nepudepuiHbIM

1 mrr.




KOHTPOJUIEPOM C TIOMOIIIbIO
[J1aThl PACIIHPEHUSI.
Po6oToTexHMUeCKHit
KOHTPOJLIEP JI0JKEH
yIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTUKAM: KOJI-BO
siIIep BCTPOCHHOTO
MUKPOKOMITbIOTEpA - HE
MeHee 4, TaKTOBas 4acToTa
siipa - ne menee 1,2 [T,
00bemM O3Y - He meHee 512
MO, Hannare uHTep(HercoB -
SPI, 12C, 12S, TTL, UART,
PWM, uudpossie u
QHAJIOTOBBIE MOPTHI JIJIsT
[TOIKJTFOYCHU ST BHEIITHIX
yCTpoiicTB, a Takxke WiFi uiu
Bluetooth i koMMyHUKauu
CO BHELTHUMH YCTPONCTBAMHU.
PoGoToTexXHMYeCKHiA
KOHTPOJIEP TOJIKEH
o0OecreurnBaTh BO3MOKHOCTD
[IPOrpaMMHUPOBAHHUS C
[TOMOIIIBIO CPEJICTB SI3LIKOB
C/C++, Python u cBo60oaHO
[pacTpoCTpaHsIeEMOMN CpeAbI
Arduino IDE, a Taxxe
YIIpaBIEHUS MOJEISIMHU
[POOOTOTEXHUUECKUX CUCTEM C
romoIbio cpens ROS.

3) BeruncnuTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJIEPOM - HE
MeHee | miT.
BrranciInTenbHbIN MOAYJITb
OJKeH 001aaaTh
BCTPOCHHBIMH TIH(PPOBBIMU
mopramu - He MeHee 12 T u
QHAJIOTOBBIMH ITOPTAMH - HE
Menee 12 mrT.
BrranciuTenbHbI MOAYJTb
OJKeH 001aaaTh
BCTPOCHHBIM MOIYJIEM
0ECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi qns
CO3JaHus
annapaTHO-IPOTrPAMMHBIX
[PEILIEHUH U
"yMHBIX/CMapT"-yCTPONCTB




11 pa3pabOTKK perIeHUI
"NHTepHer Benieit".
BrranciuTenbHbIi MOAYJIb
ToJKeH 00J1aaTh
COBMECTUMOCTBIO C
repuQepuiHbIMY IIATAMH
U1 TOAKITIOUEHUS K CETH
Ethernet 1 moaxiroueHus
BHEITHEH CUJIOBOM HArpy3KH.
4) Moaynb TEXHUYECKOTO
3peHus1, MPeCTaBIIAIOMNN
o001 yCTpoiicTBO Ha 6aze
BBHIYHCITUTEILHOTO
MUKPOKOHTpOJIIEpA U
MHTErpUPOBAHHON KamMephl,
oOecrieurBaroniee
[pacro3HaBaHKe MPOCTEHIINX
M300pakeHUI Ha MOYJIE 32
CUeT COOCTBEHHBIX
BEIYHCITUTEIILHBIX
BO3MOXHOCTEH - HE MeHee |
11T,

Mo1yJib TEXHHYECKOTO
BpeHUs JOKEH 00eCIIeYnBaTh
BO3MOKHOCTB OCYIIIECTBIISTh
HAaCTPOMKY dKCIIO3ULINH,
Oatanca 6emoro, HSV
COCTaBIISIONINX, TIOMIAIN
0OHapyXKMUBaeMOl 001acTH
M300paXKeHUs], OKPYTIIOCTH
0OHapyXKHUBaeMOil 001acTH
M300paXKeH M, TOJI0KEHHE
0OHapyXKMBaEMBbIX 00JIacTen
OTHOCHUTENLHO JIPYT Apyra
Monayiap TEXHUYECKOTO
BpeHus JOKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C unu TTL gns
KOMMYHHKAITUH JIPYT C
NIPYTOM HIIM BHEITHUMH
yCTpOICTBaMU.

5) Kommekt
KOHCTPYKTHBHBIX JICMCHTOB
13 MeTaia aisi COOpKu
MOJIeTT! MaHHITYJIATOPOB - HE
McHee 1 1mT;

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




O06pa3oBaTEHHBIN
[POOOTOTEXHIUYECKUN
KOMILIEKT JIOJDKCH COJIEpXKaTh
HaOop OUOIHMOTEK
TPEXMEPHBIX MOJICIICH ISt
[IPOTOTUITHPOBAHMS MOJICIICH
MOOWIJIBHBIX U
MaHUTTYJISITUOHHBIX PpOOOTOB
pa3nuyHoro THIa. B coctas
KOMITJICKTA JIOJDKHBI BXOJIUTh
MHCTPYKIIMY U METOJTUYECKUE
YKa3aHHsI 110 pa3paboTKe
TPEXMEPHBIX MOJIEIICH
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIIIAOHHBIX pOOOTOB C
[Pa3TUYIHBIMHU THITAMUA
KIHEMATHKH (YTJIoBast
KHHEMATHKA,
[IOCKO-TIapalielIbHAs
KIHHEMAaTHKa,
nenbTa-kuHeMaTuka, SCARA
VJTH phIYaXKHASI KHHEMATHKA,
matrgopma CTroapTa u T.1L.).
O06pa3oBaTEIbHBIN
[POOOTOTEXHUUECKUN
KOMIUICKT JIOJDKEH COJIePXKaTh
MHCTPYKIIUU TI0
[IPOEKTUPOBAHHUIO POOOTOB,
MHCTPYKIIUU U METOJUKH
OCYIIIECTBICHUS HHKEHEPHBIX
[pacdeToB MpH
[MPOEKTUPOBAHUH (PACUETHI
HArpy3Kd 1 MOMEHTOB, pac4eT
MOIIIHOCTH MPUBOJIOB, pacyeT
[apamMeTpOB KHHEMATHKH H
T.I1.), MHCTPYKIIUH TIO
pa3paboTKe CUCTEM
yIIPaBJICHUS M TPOTPAMMHOTO
oOecrieueHus Ui ypaBiIeHUs
[poOoTaMu, MHCTPYKIIUU U
METOIMKH T10 pa3paboTke
CUCTEM YIPaBICHUS C
DIIEMEHTaMHU UCKYCCTBEHHOTO
MHTEJUICKTa U MAIlIMHHOTO
00yJeHMSI.

KommbroTepHoe 060py10BaHNe

13.

HoyTOyx

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIrogaeMas

1 mrT.




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

Paszperienue skpana: e
MmeHee 1920 x 1080 nmukcernei;
KosmmuectBo saep
[poreccopa: He MeHee 4;
KoyimuecTBO MOTOKOB: HE
MeHee 8;

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

Komi-namarts nporeccopa: He
MeHee 6 MoOaiiT;

O0beM yCcTaHOBJICHHOMN
ONIEPaTUBHON MaMATH: HE
Menee 8 ['0aiT;

O6beM noIepKUBaEMOM
OTIepaTUBHOM MaMATH (JU1s
BO3MOKHOCTH PACIIUPEHUs):
He McHee 24 ['0aliT;

O6bem HakonuTenst SSD: He
Menee 240 I'0aliT;

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

Bec HoyTOyKa C
[yCTaHOBJIEHHBIM
AKKyMyJnssTopoM: He Oosee 1,8
KT

Bueurnuit uarepgeiic USB
cTa”zapTa He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnuii uarepdeiic LAN
(McTonb30BaHME
[epEeXO0IHUKOB HE
MPEAyCMOTPEHO): HAJTUIHE,;
Hanune monynen u
nHTEpdeiicoB
(WcTonb30BaHME
[epPEXO0THUKOB HE
penycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HAJIMYHE C MOJJIEPIKKOMN




crannapra IEEE 802.11n wnn
COBpEMEHHEE;
\Web-kamepa: Haauuue,
ManunyasTop "Mplb'":
HaIH4ue;
[IpenycraHoBieHHas
OTIepaIlMOHHasl CUCTEMA C
rpadu4ecKuM
[10JIb30BATEIbCKUM
mHTEpdEiicom,
oOecrieunBaromias padboTy
[pacTipocTpaHeHHbBIX
00pa3oBaTeNbHbIX U
00IIECUCTEMHBIX
[PUJIOKCHUI: HATMYUE.

14.

Temexka -
X PAHMITHILC
HOYTOYKOB

TUIT KOpITyca: MeTal;
BO3MOKHOCTh 0€30I1aCHOTO
BALUIIIEHHOTO 3aMKOM
XpaHEeHHsl HOYTOYKOB:
HaI4une;

BO3MOKHOCTb 3apsIKU
HOYTOYKOB: HAJIWYHE,
[oJep>kka HOyTOyKOB U3
KOMILIEKTa MOCTaBKU;
Hamyre poyrepa Wi-Fi
crangapta 802.11n unmn
coBpeMeHHee: | miT.
[oj/Iep>KKa HOyTOYKOB U3
KOMILIEKTA IIOCTaBKH;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJIepKKa HOYTOYKOB
113 KOMILJIEKTA MOCTaBKH;
Hanpspkenne nutanus: 220
B\50 I';

[ToTpebnsemas MOIIHOCTH, BT
(Maxkcumym): 2500;
[ToTpebsiemsbrii TOK, A
(Makcumym): 12;

/InmuHa mHypa
PIEKTPONUTAHUA: OT 2,5
METpa;

3ammnTa OT NepeHaNpsKEeHNs,
KOPOTKOI'O 3aMbIKaHUS:
Ha4uue;

Koneca i nepeiBUKEHNUs C

TOPMO30OM: HAJIMIUC.
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