MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

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

Ob YTBEPKAEHUU METOINYECKHUX
PEKOMEHJIAIIUH IO CO3JAHUIO U
OYHKIIMOHUPOBAHUIO B
OBINEOBPA3OBATEJIBHbIX OPI' AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'HYECKOM
HATIPABJEHHOCTEHN

Bo ucnonnenue nynkra 4 [IpaBui npenoctaBieHus U pacupeneneHus cyocuauii u3 gpenepaibHOro
Oromxkera Oromkeram cyOwbekToB Poccmiickoit ®denepanuu Ha COPHUHAHCHPOBAHUE PACXOIHBIX
o0s13aTesibeTB cyObekToB Poccuiickoit denepannn, BOZHUKAIOUIMX MIPU PEeAIU3aLUU PETHOHAIBHBIX
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 npunaraeMmele Metoanueckue peKOMEHalluy 10 CO3AaHHI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUAX, PACTIONOKEHHBIX B CEIbCKOW MECTHOCTH U MaJbIX TOpOJax,
IIEHTPOB 00pa30BaHUsl E€CTECTBEHHO-HAYYHOM M TEXHOJOTUYECKOW HAINpPABJICHHOCTEH B paMKax
pPETHOHANIBHBIX TPOEKTOB, O0ECMeYMBAIONINX JOCTI)KEHHE IIeNiel, TMoKaszaTteneil W pe3yiabTaTa
denepanbHoro npoekra "CoBpeMeHHas IIKoIA" HAallMOHAIBHOTO MpoekTa "Obpa3oBanue",;

2. KoHTpo:b 32 MCTIONIHEHNEM HACTOSIIET0 pacCOPSKEHHUS OCTaBJISIO 32 COOOM.
T.B. BACHJIPEBA
Ipunosxcenue

YTBEPK/[EHBI



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 N
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEN

1. O01mme moJiIoKeHus

Hacrosimue Meronuueckue pexoMeHnanmu (nanee - PexoMeHnamm) HarpasieHbl Ha 00ecriedeHue
CAWHBIX OpPraHUu3allMOHHBIX W MCTOANYCCKHUX YCHOBI/Iﬁ co3gaHudad u 06HII/IX moaxoaoB K
(GYHKIIMOHMPOBAaHHIO B 0O0IIEOOpPa30BATENBHBIX OpPraHU3AIMAX, PACIIOJIOKECHHBIX B CEIIBCKOU
MCCTHOCTH W MaJlbIX ropoaax, LHCHTPOB O6p8,30BaHI/I$[ CCTCCTBGHHO-Hay‘IHOf/’I A TEXHOJIOTUYECKOM
HarpaBieHHocTeld "Touka pocra”, B wmemsix obecneueHus peanusanuu (eaepaabHOTO MpPOEKTa
"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" .

[TpuBenenHple B HacToALMX PekoMeHIAnMsIX TpeOOBaHMS SBIAIOTCS MUHUMaJIbHbIMH. OpraHsl
UCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit denepannn (opraHbl MECTHOTO CaMOYTIPABICHUS)
IOpU pean3alud MEpONPUATHI MO CO3MaHHI0 U (YHKIHMOHHPOBAHUIO B 00I1€00pa30BaTENbHBIX
OpraHu3alysIX, PaCHOJI0KEHHBIX B CEIbCKOW MECTHOCTH M MaJlbIX TOpoJiaX, HEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYyYHOH M TEXHOJIOrMueckoil HampaBieHHocTed "Touka pocrta" (nmanee - LleHTpbl
"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-HAYyYHOH M TEXHOJOTHYECKOW HampaBiIeHHOCTEH, Mporpamm
JOTIOTHUTEILHOTO0 00pa30BaHMs €CTECTBEHHO-HAYUYHON U TEXHUYECKOW HalpaBlI€HHOCTEH, a TaKxkKe



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

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 - GeaepanbHblii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsiok co3nanust

LlenTps! "Touka pocta" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyocunuit heqepaibHOro OroKeTa
B paMmKkax peanmsanuu (enepanbHoro mnpoekrta "CoBpeMeHHas MIKoJa", TaK U B paMKax HHBIX
porpaMM M 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
o0pa3oBaTeyIbHbIE PE3YJIbTATHI.

B cnyuae coznanus Llentpa "Touka pocta" 3a cuer cpencTB cyocuanu u3 GenepaibHOTO O KETa B
pamkax ¢enepanpHoro mnpoekta "CoBpemeHnHas 1mkona"' cyObekT Poccuiickoit ®eneparyu
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, MpelyCMaTPUBAIOUIMN MEpONpHUATHS IO COo3JaHui0 U (QyHKIHOHHMpoBaHMIO LleHTpoB
"Touka pocra", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPOIPUSTHSI, HAIIPABJIEHHBIE HA CO3/1aHue U OoTKphITHE 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".

PernonanbHbIli KOOPAMHATOP B COOTBETCTBHM CO CPOKAMM, YCTaHOBIEHHbIMU B [Ipriioxenun N 1 k
PexomenganusaM, yrBepKIaer:



- JIOJDKHOCTHOE JIMII0 B COCTaB€ pPETHOHAIBHOTO BEJOMCTBEHHOTO TPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nianue u pynknuonupoBanue L{entpor "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
HarnpasienHoctei "Touka pocra" (ITpunoxenue N 4).

Coznanne nentpa "Touka pocta" Ha 6aze 00mIe00pa30BATEIHPHOM OpraHU3AIMKM JIOMYCKAETCS KaK
MyTEM BBIJICJICHUSI COOTBETCTBYIOIEIO CTPYKTYPHOTO TMOJApa3AeieHus o01meo0pa3oBaTeIbHON
OpraHu3aly, TaKk U 0e3 BhIICICHUS OTAEIBHOTO MOIpa3/Ie/ICHNUS.

OO0ueobpa3zoBarenbHas OpraHM3alUs M34aeT JIOKAJbHBIH HOPMATUBHBIA aKT O Ha3HAYEHUU
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 mo3aHee nHA OTKpbITHS LlenTpa "Touka pocrta" obecneuuBaer
pasmelieHre B crnennaibHO co3ganHoM pazzaene "Llentp "Touka pocrta" oduimansHOro cairta
o0mieo0pa3oBarenbHO  OpraHu3alud B HWH(OPMALMOHHO-TEICKOMMYHHKAIMOHHON  CEeTH
"UuTeprer" uHpoOpManuu o co3nanuu 1 ¢pyHkuunonupoanuu Llentpa "Touka pocra', B TOM ymcie
uHpopmanuu 00 oOpa3oBaTeNnbHBIX MporpamMmax, obopynoBanuu Ilentpa "Touka pocta',
IJIAHUPYEMOM pEXUME 3aHATHM O00YyJarouIuxcs, IJIaHUPYEMBIX MeponpusTusx. B co3manHOM
paszzene ouInaIbHOrO caiiTa 00pa30BaTeIbHON OpraHU3aIMK TaKkKe pa3MelaeTcss HHPpopMaIus o
HanoHaIbHOM mpoekTe "OOpa3zoBanue" (B TOM 4YHCIE JIOTOTHIN), ajpec caiWta u oduimaibHas
cuMBOJIMKa MuHucTepeTBa npocselienns Poccuniickon denepannu.

PervonanbsHblil KoopanHaTop obecneunBaeT nHpopmMupoBanue deaeparbHOrO ONeparopa B cirydyae
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 @enepanuu u (UiIM) CpeCTB MECTHBIX OIOJIKETOB M (1) BHEOIOIKETHBIX
WUCTOYHUKOB, a TaK)kKe HampaBlIeHHEe Ha corjacoBaHue DenepasbHOMY OMepaTropy KOHIETIIHU
co3manus U QyHKIIMOHUPOBaHUS Takux L[eHTpoB.

3. TpeOoBaHuS K MOMELIEHUAM, KOMILJIEKTOBAHUIO 000PYy10BaHHUEM,
PacXoAHbIMHM MAaTEpPHAJIAMH, CPEACTBAMH 00yYeHHUSI U BOCIIMTAHUS

Coznanne IlentpoB "Touka pocrta" mnpeanonaraer KOMIUIEKC YCIOBHH 10 OCHAIICHUIO
00pa3oBaTeNbHBIX OpraHu3aluii  O0OpYAOBAaHMEM, pPACXOAHBIMM MaTepHallaMH, CpPeICTBAMU
oOydeHHsT W BOCIMTAaHUS i1 JOCTHKEHHUS OO0pa30BaTEIbHBIX PE3YyIbTaTOB IO MPEIMETHBIM
obmactsam "EcrecTBeHHO-HayuyHble mpeamersl’, "EcrecTBeHHble Hayku", '"MaremaTuka u
nHopmaruka", "OOmecTBo3HaHWe W ecrecTBo3HaHue", "TexHomorus'", 00pa3oBaTEIbHBIX
nporpamMm o011ero 00pa3oBaHusl €CTECTBEHHO-HAYUYHOM U TEXHOJIOTHUECKOW HaNpaBICHHOCTEH, IPH
peanu3alnyuy KypcoB BHEYPOUHOU EATEIbHOCTH U JOTOJIHUTEIbHBIX O0IIepa3BUBAIOIINX TPOTrPAMM
€CTECTBEHHO-HAYYHO! U TEXHUYECKOW HAIIPABJIEHHOCTEH.



[lepeuens HampaBieHHOCTEW peanuzyemblx Ha Oa3e LlentpoB "Touka pocta" oOpa3oBaTenbHBIX
IporpaMM MOXET OBbITh 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 OCHAIleHHe 00meoOpa3oBaTeIbHOM
OpraHMU3aLUH:

- 00opynoBaHHEM, CpeIACTBaMH OOY4YeHHs] M BOCHUTAHMUS [UIsl H3y4eHHUS (B TOM 4HCIE
AKCIIEPUMEHTAJIBHOT0) MPEAMETOB, KYpPCOB, JUCHUIUIMH (MOJAYJEi) eCTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTH M  TEXHOJOTMYECKON  HAaNpaBJICHHOCTEM TpU  peaju3aluid  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOTPaMM M JOMOJHHUTEIBHBIX 00I1€00pa30BaTENbHBIX MPOTPaMM, B TOM
YUCIIe IS pacIIUpeHus coAepKanus yueOHbIx npeameroB "dusuka', "Xumus", "buonorus";

- O60py,I[OBaHI/IeM, CpeacTrBaMu O6y‘leHI/I${ U BOCIIMTaHUA I HU3Y4YCHUS OCHOB pO6OTOTeXHI/IKI/I,
MCXaHUKH, MCXATPOHUKHU, OCBOCHHA OCHOB MpPOrpaMMHUpPOBAaHHA, pCaiM3allud MIpOorpamMm
JOITOJIHUTCIIBHOI'O O6p8_30BaHI/I$I TEXHUYECKOUN U eCTCCTBeHHO'HaquOﬁ HaHpaBHeHHOCTeﬁ U T.AO.

- KOMIIBIOTCPHBIM U UHBIM o60py)1013aHHeM.

[lepeuenp, MHUHMMaIbHO HEOOXOIUMBbIE (YHKIMOHAJIBHBIE W TEXHHUYECKHE TpeOOBaHHUA U
MUHUMAJIbHOE KOJIUYECTBO OOOpYIOBaHMUS, PACXOAHBIX MAaTEpUajoOB, CPEICTB OOy4YeHUS H
BocnuTaHus Juisi ocHamleHuss LlentpoB "Touka pocra" (nmanee - MHQPACTPYKTYpHBIH JIHCT),
OTpeeNsaoTcs PernoHanbsHbIM KOOPAMHATOPOM C ydeToM [IpumepHoro mepedHs oOOpyIOBaHMS,
pPacXoIHBIX MAaTepHajOB, CPEACTB OOY4YeHHS M BOCHHUTAHHUS U CO3MaHUSA W OOeCTeUeHHs
(GYHKIIMOHUPOBAHMUSI ~ LIEHTPOB  OOpa30BaHMsSI  €CTECTBEHHO-HAYYHOM W TEXHOJIOTUYECKOM
HanpaBieHHocTH "Touka pocra" B 00me00pa3oBaTeNbHBIX OpPraHU3AIUsAX, PACIOJI0KCHHBIX B
cenbckoid  MecTHocTH u  Manbix  ropojgax (Ilpunokenne N 6), NPUMEPHOTO TUIIOBOTO
MH(QpPacTpyKTYpHOro JiMcTa, ompenenseMoro ®deaepanbHbIM  ONEPATOPOM, U HACTOSIIUX
Pexomenmanuii.

B pamkax  ocHameHuss = oOmeoOpa3oBaTeNbHBIX — OpraHM3aluii  npu  GopMHpOBaHUH
UHPPACTPYKTYpHOTO JHcTa cyobekT Poccuiickoit @enepanuu BIipaBe BHIOpaTh CTaHIAPTHBINA WK
npOoQMIEHBIA KOMIUIEKT 000PYAOBaHUS, TPEACTABICHHBI B IPUMEPHOM TIepedHe 000pyIOBaHMS,
pPacXoHBIX MaTepHAaIOB, CPEACTB 00yUeHHs U BociuTaHus /i ocHameHus Llentpos "Touka pocra"
(ITpunoxxerne N 6). s MaJTOKOMIUIEKTHBIX 0011€00pa30BaTebHBIX OpraHu3anuii <I1> obbeMm
€/IMHUL] CPEJICTB OOYUEHUSI M BOCIIUTAHUS (OPMUPYETCS B MEHbBILIEM KOJIMUYECTBE.

<1> ManokoMmiekTHON 001eo0pa3oBaTeNbHOM  OpraHM3alMel B  paMKax pealu3aluu
MEpONPUATHA MO CO3MaHUI0 M  (DYHKIMOHUPOBAHMIO LEHTPOB €CTECTBEHHO-HAyYHOH M
TEXHOJIOTUYECKOM  HANpaBICHHOCTEW  IMpH3HaeTcss  o0meoOpa3oBaTelibHAs  OpraHu3aLys,
YHUCICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXJOM M3 mapajieneil KoTopoill coctaiser He Oonee 1
€IMHHUIIBI.

[TpodmiibHBI  KOMIUIEKT 000OpYyIOBaHHMS MOXKET OBbITh BbIOpaH g 00IIe00pa3oBaTEIbHBIX
OpraHM3alyii, UMEIUX Ha MOMEHT co3lanus ueHtpa "Touka pocta" Habop cpencTs oOydyeHUs U
BOCIIUTaHMsI, MOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
pu u3ydeHnu npeamMeron "dusuka", "Xumusa" u "buonorus”.

[TpopmibHblii  KOMIUIEKT — oOopymoBaHus — oOecreunBaeT  3()(EeKTHUBHOE  JOCTHXKEHHE



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

[Ipu ¢dopmupoBanun HHPPACTPYKTYPHOTO JHCTAa M3 NMPO(PUIBLHOIO KOMIUIEKTa B 00S3aTEIbHOM
nopsiike odbecreunBaeTcs BbIOOp cpeAcTB 00yueHUs] U BOCIIUTAHHSI HE MEHEe 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 TPHOOPETEHHE IOMOJHUTEIBHOTO O0OPYIOBAHHS,
BXOJISILET0 B MepeueHb 000pyI0BaHUs, PACXOIHBIX MaTEPHAJIOB, CPEICTB OOYUYEHUS U BOCIIMTAHUS
npodmisHoro komruiekta ([Ipunoxenne N 6 K METOINYECKUM PEKOMEH/IAIISIM).

[Ipu BbIOOpE JONOJHUTEIBHOIO OOOPYIOBAHUS TaKXKe CIEAYyeT YYMThIBATh CHELUPUKY U
noTpeOHOCTH OTpaciieil 5KOHOMUKH cyObekTa Poccuiickoii dDenepanu.

PernonaneHblii KOOpAMHATOP 00ECHEUMBACT COTIACOBaHHE CHOPMHUPOBAHHOTO B COOTBETCTBUH C
TtunoBoil opmoit mHbpacTpykTypHOoro 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€JII>HI>IX opranu3alusiax, OCHAIICHHC
KOTOPBIX INIAHUPYCTCA, 06OPYI[OB8.HI/I$I, pPacXOaHbIX MAaTCpUaAJIOB, CPCIACTB 06yquI/1$[ 1 BOCIIMTaHMA,
YKa3aHHBIX B [ICPCUYHEC CTAHAAPTHOTO KOMIIJICKTA,

- IOATBEpKJeHNUE HanuuMs (1100 obecriedeHne Haluuus 10 MoMeHTa ocHaleHus LlentpoB "Touka
pocta") yclIOBMHM [ XpAaHEHUS M MCIOJNb30BaHMSI XMMHUYECKUX PEAKTHBOB, B TOM YHCIE
HE00X0IMMOro 000pylOBaHMs, BKIIOYas IIKa( BHITSHKHOW MAaHOPAMHBIM M mKad A8 XpaHEHUs
XUMHYECKHX PEaKTUBOB OTHEYNOpPHBbIN, cornacHo IlepeuHio cpeacTB oOyueHUs M BOCIHUTAHUS,
HEOOXOIUMBIX Ul pealu3alu o0pa30BaTeNbHBIX MPOrpaMM HAYaJbHOTO OOIEro, OCHOBHOI'O
o011ero u cpeaHero ooIero oopa3oBaHus, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBUSIM OOyYEHHS,
HEOOXO/MMOIr0 TMpH OCHAIIEHUH OO0I1e00pa30BaTeNbHBIX OpraHu3aluii B LENAX pealu3aluu
MEPONPUITHIA MO COAECUCTBUIO CO3/laHHI0O B cyObekTax Poccuiickoir ®enepanuu (ucxods u3
IPOTHO3UPYEMOM  MOTPeOHOCTH) HOBBIX MeCT B  00mE00pa3oBaTeNbHBIX  OpraHU3aLUsAX,
yTBEpXKACHHOMY Ipuka3zoM Munnpocsemenus Poccun ot 3 centsiops 2019 r. N 465.

OO0pa3oBarenbHble OpraHu3aluy, Ha 0a3e KOTOpbIX co3aatoTcs U GpyHKkunoHupyroT LlenTps! "Touka
pocTa", MOJDKHBI COOTBETCTBOBAaTh JEMCTBYIOIIUM TpeOOBaHMSM K YCTPOHCTBY, COJIEp)KaHHIO U
OpraHu3aIyu pexxuma padboThl 00pa30BaTEIbHBIX OPraHU3alUid ¥ UHBIM HOPMATUBHBIM ITPABOBBIM
aKTaM, OIpPENeNIIONMM TpPeOOBaHUS K OpraHM3aluu OOLIEro M JIONOJHUTEIHHOIO 00pa3oBaHMs
JIeTen.

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

IIpoextupoBanue, 3o0HuMpoBaHue nomemeHul IlentpoB "Touka pocra" u onpeneneHue
JIU3aliH-PEIIEHUI OCYIIECTBIIIETCS C YYETOM PYKOBOZCTBA IO MPOEKTHUPOBAHMIO LIEHTPOB "Touka
pocra', yTBepxaaeMoro (eaepaibHbIM OIIEPaTOPOM.

ITpu npoextupoBaHuu, 30HMpoBaHUM NomeweHuil LlenTpoB "Touka pocra" ciegyer yduThIBaThH



0c00eHHOCTH 000pYOBaHUS, PACXOAHBIX MAaTEPUAIIOB, CPEACTB 00YUYEHUS U BOCIIUTAHHSI, KOTOPHIM
Oynet obecrieunBaThCsi 0Opa3oBaTeIbHAs OpPraHu3aIlusl.

[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  AESITEIBHOCTH  PETYIHUPYIOTCS
HACTOSAIMMHU PekoMeHJanusiIMi U WHBIMH WH(OPMAIIMOHHBIMU U METOAMYECKUMU MaTepHalaMU
®enepalibHOTO OTepaTopa.

Hamnpapnenus peanusyembix ¢ ucnosnb3zoBanueM pecypcoB lLlentpoB "Touka pocrta" mporpamm
ONPENENAIOTC B COOTBETCTBUM C METOJUYECKUMH MaTepUalaMd W PEKOMCHIAIUSIMH,
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 pekoMeHaanuii denepaibHOTro
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 o0beMa BHEYpOUHOU IESTETFHOCTH 00YYArOIIUXCS TOJDKHO OBITh OPUEHTHPOBAHO HA
HOJJICpKAHUE ECTECTBCHHO-HAYYHOW M TEXHOJIOTMYECKOW HarpaBJIeHHOCTEH 00pa3oBaTeNbHBIX
IporpaMM, Ipd 3TOM OOBEM IMPOrpaMM €CTECTBEHHO-HAYYHON HAIIPaBICHHOCTH HE MOXET
coctaBiATh MeHee 20% oT obmero oObeMa BHEYpPOUHOH aesTenbHOocTH. OOpa3oBaTelbHbIE
nporpamMmbl IO JAPYrdM HapPaBJICHHOCTSAM IIpU HAJIWYHUU BO3MOXHOCTH PCKOMCHIAYCTCA
IUTAHUPOBATh C UCIOJIb30BaHHeM pecypcoB LlenTpos "Touka pocra'.

Pa3zpaGotka pabounx mnporpamMMm mno npeameram "®duzuka", "Xumwus", "buonorusa", ydeOHbIM
peIMeTaM €CTECTBEHHO-HAYyYHOM W TEXHOJOTMYECKOM HaNpaBJIEHHOCTEH W3 4YacTH y4eOHOro
wiaHa, (opMUPYeMOil ydyaCTHMKaMH OOpa3oBaTEIbHBIX OTHOLICHHWH, NPOrpaMM BHEYpPOUYHOM
JESITEIbHOCTH U JIOIOJHUTENBHONO 00pa3oBaHUS OCYHIECTBISETCS 00I1e00pa3oBaTeIbHBIMU
OpraHM3alUsaMH, B KOTOPBIX CO3Jal0Tcad LEHTpel "Touka pocTa", caMOCTOSATENBHO C YYETOM
METOAMYECKUX MaTepuaoB W  pexkoMeHpauui  DenepasbHOro  omeparopa. Peammzanus
0o0pa30oBaTeNbHBIX ~ HPOrpaMM  JIOMOJHUTENBHOTO  OOpa3oBaHMsl B MAJOKOMILIEKTHBIX
o011e00pa3oBaTeNbHBIX  OpPraHU3alldAX  OCYHIECTBISETCS MpPU HATUYUM Y  OpraHu3aluu
COOTBETCTBYIOIIMX yCIOBUH. JlJIi MaJlOKOMIUIEKTHBIX OO0I1€00pa30BaTeNIbHbIX OpraHU3alMi
JIOITYCKAeTCsl OTCYTCTBUE JIMLEH3UU Ha JIOTOJIHUTENIbHOE 00pa3oBaHUe U peau3yeMbIX MpOrpamm
JIONIOJIHUTEIBHOTO 00pa30BaHHUs.

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

ConpoBoXx/eHHE U METOAMYECKOe OO0ecledeHne UCIONb30BaHus MPO(UIBHOTO KOMILIEKTa
o0opynoBaHuss B 0O0pa3oBaTeNbHOM JesATeNbHOCTH LEeHTpoB "Touka pocra" OCYLIECTBIISET
®denepanbHbIA OIEPATOP.



Meronudyeckue MaTepuanbl, pa3pabOTKM W WHBIE MaTepHallbl O BOMPOCAM HCIOIH30BAHUS
PO UIBHOTO KOMIUIEKTa  O0OpyaoBaHHS  pa3pabaThIBarOTCH, AKTYaJTM3UPYIOTCS u
pacmpoctpansitorcs DeepanbHBIM OIEPATOPOM, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX MEra
WHCTPYMEHTOB (BHJI€0, BEOMHAD, IMyOJIUKAIUH ).

@DenepalibHBIM ONEPATOPOM Ha PETYNIAPHON OCHOBE 00ecreyrBaeTcs MPOBEICHUE METOAUUECKUX U
00yJaromux MEpONpHUATHH MO BOIPOCAM OpraHu3aluu o0pa3oBaTeNbHOrO mpouecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEeM TPO(PHIBHOTO0 KOMILJIEKTa 000PYI0BaHUs, OKa3aHUE METOINYECKON
MOMOIIY NP pa3paboTKe yueOHBIX MATEPUANIOB, 3aJaHUI ISl COBEPIICHCTBOBAHUS MPAKTHUECKOM
MOJATOTOBKUA OOy4arommxcs MO Y4eOHbIM MpeIMeTaM, KypcaMm BHEYPOUHOH JesTeNIbHOCTH,
JIOTIOJTHUTEIBHOTO 00pa3oBaHUs JeTEH.

[Tenarornyeckue paOOTHHUKH, OCYIIECTBISIONMINE eATeIbHOCTh Ha O0a3e LlenTpoB "Touka pocra" ¢
MPUMEHEHHEM TPOQUIBHOTO KOMIUIEKTa OOOpYAOBaHUs, MPOXOAAT OOydYeHHE IO MPOorpaMMam
JIOTIOJTHUTEILHOTO MPOGEeCCHOHANBHOTO 00pa3oBaHusl (KypChl TOBBIIICHUS KBaTW(HUKAIIUN) W3
OenepanibHoro  peectpa nporpamm  JITO. TloBbimieHne KBaMHPUKAUU — MEAArOTUYECKUX
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
OlepaTopoM OOECleYMBAETCS OCYIIECTBIEHUE MyOJMKAUMH U OOHOBIEHUS METOIMYECKUX
MaTepUajoB, BKIIYAIOIIUX Y4EOHO-METOJUYECKHE MaTepuanbl (MHCTPYKIUH, METOAUYECKHE
nocoOusi, HHGOPMAIIMOHHBIE MaTepHajbl, IEPEUHN PEKOMEHIYEMBIX JHUTEPAaTypPHBIX HCTOYHHKOB,
BUJICOMAaTEpHAIIbl U JIp.), a TAK)KE€ MaTEepUaJIbl 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 W 00pa30oBaTENbHBIX MEPONPHUATHH,
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'
®deepanbHbIN onepaTop oOecreynBaeT MPOBEACHUE TEMATHIECKUX BEOWHAPOB, HAMPABICHHBIX Ha
JIOTIOJIHUTEIIBHOE PA3bSICHEHWE BONPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MEp
(IOpO’KHBIX KapT) Mo co3faHuio U QyHkuuoHupoBaHuio LlentpoB "Touka pocTa", JOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3aTeneld (yHKIMOHMPOBAHUS, HUCHOJIb30BAHMIO MHON CO3JaHHOM B pamKax
peanu3anuy HalMoHaILHOTO TIpoekTa "O0pa3zoBanue" nHPPaCTPyKTYypHI.

B  umemsx  sddexkTuBHON  OpraHU3alMOHHO-METOAMYECKOW  TMOACPKKH  CO3JaHUI |
¢ynkunonupoBanus LlentpoB "Touka pocra" Ha Tepputropun cyobekToB Poccuiickoit @enepannu
PervoHanbHBIM ~ KOOPAMHATOPOM  OOECIEYMBAEeTCS  BOBJIEUEHHE  JIETCKUX  TEXHONApKOB
"KBantopuym", 1eHTpoB uudpoBoro oobpazoanus jgereil "IT-ky0", KIIOUEBBIX LIEHTPOB
JIOTIOJTHUTETLHOTO 0Opa3zoBanus "Jlom HaydHOU KoJmaboparuu" B aestenbHOCTh LleHTpoB "Touka
pocta" B cinenyromux Gopmarax:

1. IIpoBeneHne COBMECTHBIX MEPOINPHUATHHI s OOydyarouuxcs M IeJarornyeckux pabOTHUKOB
o01ieoOpa3oBaTebHBIX OpraHu3anuid, Ha 0a3e KoTopbix co3natorcs Llentper "Touka pocra"



(oOydaromnye ceMHUHapbl U MacTep-KJIacChl M0 BOIPOCAM HCIOJIb30BaHUS 00OPYAOBaHMS, CPE/ICTB
oOy4eHUS] ¥  BOCIHTAaHUS; METOJMYECKHE MEpOIPHUATHS IO  BOIpOcaM  pa3paboTKH,
COBEPILICHCTBOBAHUS u BHEPCHHUS porpaMm JOTIOJTHUTEILHOTO o0pa3zoBaHUs
€CTECTBEHHO-HAyYHON M TEXHUYECKON HAIPaBICHHOCTH, OPTaHU3ALUN BHEYPOUHOU IEATEILHOCTH
00y4aromuxcst; UHANBUAYaIbHbIE KOHCYIbTALUY IS MIEJarOTH4eCKuX 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 MEXPETHOHATBHBIX 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 uHpopmartuka", "OOmecTBo3HaHUE W ecrecTBo3HaHuWe", "TexHomorus", a TaKxe
nporpamm JIOTIOJTHUTETLHOTO o0Opa3oBaHwUs €CTECTBEHHO-HAY4YHOU u TEXHUYECKON
HaIpaBJIECHHOCTEH.

3. Yuactue pervoHanbHbIX KOOpIMHATOpOB, mpencraButenei LlenTpoB "Touka pocra" M HMHBIX
LEHTPOB, (PYHKIIMOHUPYIOLIUX Ha TeppuTopuu cyobekTa Poccuiickoit denepanyu, B MepONpUATUIX
®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 Tepputopuu cyobektoB Poccuiickoit denepanuu, B
TOM 4YHUCIIE COOBITHSIX, MPOBOJUMBIX JJISI KOHCYJIBTAIIMOHHOTO COIPOBOXKACHUS POJUTEICH
(3aKOHHBIX TpeACcTaBUTENCH) OOYYalOIUXCS O BO3MOXKHOCTSIX JIi Pa3BUTHUSL CIOCOOHOCTEH U
TIAHTOB WX JeTei, Npo(ecCHOHAIBHOW OpUEHTAlMM W YCIEIIHOTO OCBOCHUS OCHOBHBIX
00pa3oBaTeNbHBIX TPOrpaMM O0IIET0 00pa3OBaHUs.

5. Pa3paboTka, yTBepKIEHME U peaau3alus CeTeBbIX O0O0pa30BaTeNbHBIX MpPOrpamMMm C
HCIIOJIb30BAaHUEM BBICOKOOCHAIIIEHHBIX YUYEHUKO-MECT, CO3/aHHbIX B cyObekTe Poccuiickoii
@denepau B paMKax HalMOHalIbHOro mnpoekra "OOpa3oBaHue", B TOM 4YHCIE COBMECTHO C
JETCKUMH TexHomnapkamu "KBantopuym".

6. BoBneuenue oOydaronmxcsi 001eo0pa3oBaTeNbHBIX OpraHu3anuii, Ha 6a3e KOTOPBIX CO3/1al0TCs
u  (Qynkuuonupytor ILlentpsr "Touka pocta", B pa3nuuHble (OPMBI CONPOBOXKIEHUSA WU
HAaCTaBHUYECTBA C  MCIIOJIb30BAaHHMEM  KaJpPOBBIX  PECYpCcOB,  OOECHEYMBAIOLUIMX  paboTy
BBICOKOOCHAIIIEHHBIX YYEHHKO-MECT, CO3/laHHbIX B CcyOBekTe Poccuiickoii denepanun B pamkax
HalMoHaJdbHOrO Tmpoekta "OOpa3zoBaHue" ¢ yd4yeTOM METOAONOTMH  (LEIeBOM  MOJIEIIH)
HAaCTaBHMYECTBA OOydYaromMXCs JUid OpraHu3alui, OCYIIECTBISIONIUX  00pa30BaTEIbHYIO
NeSITeIbHOCTh 0 00IIe00pa3oBaTelbHbIM,  JIONMOJHUTEIBHBIM  00LIe00pa3oBaTeIbHBIM U
porpaMMaM CpelHEro npogeccUOHaIbHOIO 00pa30BaHus, B TOM YHUCIIE C MPUMEHEHHEM JIYULINX
MPAKTHUK OOMEHA OIMBITOM MEXIY 00YJarOIIUMHUCS.

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 MEPONPUATUAX JIETCKUX TexHomapkoB "Ksantopuym" c
yJAJIEHHBIM HCHOJb30BaHUEM O0OPYAOBaHMs, CPEACTB OOY4YeHHsS W BOCIUTAHHS, a TaKxKe
MPUHUMAIOT y4acTHE B OPraHU3yeMbIX MU CEMHMHAapax MO JEMOHCTpauuu 3P(GEeKTUBHOIO OIbITa
peanu3anuu 00pa3oBaTeIbHBIX €CTECTBEHHO-HAyYHOU, TEXHOJIOIMYECKON M MHBIX HalpaBJIEHHOCTEH
cpeau MHBIX OOIIe00pa30BaTENbHBIX OpraHU3alMil, PACIONOKEHHBIX Ha TEPPUTOPUU CYOBEKTa



Poccuiickoit @enepanuu.

PernonanpHpiM  KOOpIMHaTOpoM Ha  Teppuropun  cyorekra Poccuiickoit  ®Denepauuu
oOecrieunBaeTca paboTa MO MOZJAEPKKE 00I1e00pa30BaTENbHBIX OpraHU3alUi, MMOKa3bIBAIOIIUX
HU3KKHE O0Opa3oBaTeNbHBIC pE3YNbTaThl, C HCIOJIB30BAaHHEM HWHQPPACTPYKTYPHl U KaJapOBOTO
obecrieuenus IlenTtpoB "Touka pocra" B pa3nuuHblXx (opmaTax (COBMECTHas peaau3aius
00pa30oBaTeNbHBIX MPOTPaMM, MPOBEICHHE O0YYAIOUINX MEPONPHUSTHIA, CEMUHAPOB, KOHCYIbTAIIUN

U 1p.).

IIpu npoBeneHUN pas3IMYHBIX MEPOINPUATHH, CBA3AHHBIX C pealM3alyed HAllMOHAJIBHOIO IIPOEKTa
"OO6pa3oBaHue", HCTIOJBb30BaHUEM COOTBETCTBYIOIICH MHPPACTPYKTYPHI, KaIPOBBIX U (PHHAHCOBBIX
pecypcoB, JOIDKHO OBITH OOecre4eHO MX HH(POPMALMOHHOE COINpPOBOXKICHHE, B TOM 4YHCIE B
CpeICTBaX MaccoBOM MH(OpMAIINH, COLUATBHBIX CETIX, HAa callTax 00pa3oBaTENbHBIX OpraHU3aIHA
C MCIOJIb30BaHNEM (PUPMEHHON CHMBOJIMKH HallMOHAbHOTO TpoekTa "O6pa3oBanue.

WNudopmanus 06 yuactun Lientpos "Touka pocra" B Mepornpustusx HampasisieTrcs OenepanbHOMyY
OIIepaTopy B paMKax €KEKBApPTaJIbHOI'O MOHUTOPUHTIA.

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

®unancoBoe oOecneueHue (pyHkunonupoBanusi LlenTpoB "Touka pocra" BKIIOYAeT 3aTparhl B
cooTBeTcTBUM ¢ OOmUMH TpeOOBaHUAMM K ONPEAEICHHUI0O HOPMATUBHBIX 3aTpaT Ha OKa3aHHe
rOCYyJapCTBEHHBIX (MyHHIMNAIBHBIX) YCIYr B cdepe IOMIKOJIBHOrO, HAvaJbHOro 00mIero,
OCHOBHOTO  OOIEro, cpeaHero oOIIEro, CpeiHero MNpoQecCHOHaIbHOIO  00pa3oBaHMS,
JONOJHUTEIBHOTO 00pa3oBaHUs IETE M B3POCIBIX, JOMOJHHUTEIBHOTO IMPOGeCcCHOHATBLHOTO
o0pa3oBaHus AJs JIML, UMEIOLMX WIHM IMOJIyYarolluX cpesiHee MpodeccuoHanbHOe 00pa3oBaHMUE,
npodeCCHOHATBPHOTO 00yUeHUs, TPUMEHIEMBIMHA TIpU pacueTe oObeMa cyOcuanu Ha (UHAHCOBOE
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  OpraHMU3aluH,
oOecneunBaromux pynkironuponanue Llentpos "Touka pocra";

- IpuoOpeTeHne T0CTaTOYHOTO 00BhEMa OCHOBHBIX CPEJICTB U MaTEPHAIbHBIX 3allacoB, B TOM YHUCIIE
pPacXOJHBIX MaTepHalioB, A OOecledeHHs peann3anuu o0pa3oBaTeNbHBIX MPOTPaMM B OOBEME,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHON peasin3aiiuu o0pa3oBaTeI»HOTO MPOoIlecca;

- o0ecrieueHrne TEKYIIEH IesATeIbHOCTH 00Ie00pa30BaTeIbHOW OpraHu3aluu 1Mo 00eCIeUeHUI0
00pa3oBaTeNLHOTO MpoIiecca.

[Tpu ¢opmupoBanun Owmxera cyobekra Poccuiickoit ®enepanuu (MectHOoro Ooaxkera) Ha
OYEepeHOI roJl U TUIAHOBBIN MEePHOJ HEOOXOAUMO MpelycMaTpUBaTh OIOPKETHBIE aCCUTHOBAHUS B
o0veme, HeoOxonuMoM i (¢uHAHCOBOrO oOecrneueHus ¢yHkuuoHuposanus LlentpoB "Touka
pocTa", B TOM 4HCJIe C y4ETOM COOTBETCTBYIOIIEH MHIEKCAIUH.

7. 3aKII0YUTEeIbHbIC MMOJ0KeHUS

[Tpu peanuzanuu MepoOnpUsITUNA B LENSIX co3laHus U QpyHkunonupoBanus 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 c(pepe 3aKymok TOBapoB, pador,
yCIyr aiss O00eCHeYeHUs TOCYNapCTBEHHBIX M MYHHIIMITAIBLHBIX 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 KOPPYIIIUU U APYTUX 37I0yIMOTPEOICHHNA.

IIpu ocymectBienun cyowbekramu Poccuiickoii denmeparuy 3akymoK TOBapoOB, padOT, YCIAYr ¢
[ENTBbI0 TPHOOpETEHUsI 000PYAOBAHUS, PACXOAHBIX MATEPUAIIOB, CPEJICTB OOYyUYEHUS U BOCITUTAHUS B
nensx co3nanus Llentpos "Touka pocra" 3a cuer cyOcuauu u3 ¢eaepaabHOTo 00 KeTa Or0KEeTaM
cyobekToB Poccuiickoii @enepanuu Ha COOUHAHCUPOBAHHE PACXOAHBIX 00S3aTEIBCTB CYOBEKTOB
Poccuiickoit deneparuu:

- o0ecrnieunBaeTcsl LEHTpalM3alMsl 3aKylNOK B IOPSAKE, ONPEIECIIEHHOM IYHKTOM 7 cTatbu 26
®denepanbHoro 3akoHa "O KOHTPaKTHOM cHcTeMe B cepe 3akyIlok, TOBapoB, paboOT, yCIyr mis
o0ecrneyeHns rocy1JapCTBEHHbIX U MyHULIMIIAIBHBIX HYXA'";

- IPUMCHSICTCS HAIIMOHAIBHBIA PEXKUM B COOTBETCTBUU C TpeOoBaHMsIMH cTaTthu 14 denepaabHOro
3akoHa ot 5 ampenst 2013 r. N 44-®3 "O xoHTpakTHOI cucteme B chepe 3aKylmoK 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: nocraHonnenus [IpaBurtenscrBa Poccuiickoit @enepauun ot 03.12.2020 N 2014 "O
MUHHMAJIbHON 0053aTENIbHON JI0JIe 3aKYIOK POCCHUICKMX TOBApOB M €€ IOCTHIKCHUHU 3aKa3uuKOM"
(Bmecte ¢ "[lomoxenweMm o TpeOOBaHMSX K CONEpKaHWIO M (opMe oTdera 00 00BEME 3aKYIOK
POCCHICKHMX TOBapoOB, B TOM YHCJIE TOBApPOB, MOCTABIISEMBIX IIPH BBITOJHEHUH 3aKylaeMbIX padoT,
OKa3aHHMH 3aKyMaeMbIX YCIyT, OCYIIECTBICHHBIX B LEJSIX JOCTIIKEHUS 3aKa3YMKOM MUHUMAaJIbHON
00s13aTeIbHOM JIOJIM 3aKYNOK, O TPeOOBaHUSAX K COJEpPKAHUIO OOOCHOBAaHUS HEBO3MOXKHOCTHU
JOCTIDKEHUS 3aKa3YMKOM MUHUMAJIBHON 00s3aTeIbHOMN JOJH 3aKYIIOK POCCHUHCKHX TOBAapOB (B TOM
YHCJI€ TOBApOB, IMOCTABISEMBIX MPHU BBINOJHEHUM 3aKyMaeMbIX paboT, OKa3aHMM 3aKylaeMbIX
YCIYT) OTAEIBHBIX BHJOB, MPH OCYIIECTBICHWU 3aKYNOK KOTOPBIX YCTAaHOBJIECHBI OTpaHHYCHHS
JIONyCKa TOBapOB, NPOUCXOAIMX M3 HMHOCTPAHHBIX TOCYIapCTB, O TOpPSJIKE MOATOTOBKU H
pasMmermeHus B e€IWHOW WH(POPMAIMOHHOW cHUcTeMe B cdepe 3aKylnmoK TaKuX OT4yeTa H
o0ocHoBaHuA", "[loJdoxeHHEM O TMOpAIKe, KPUTEPUAX U TOCIEACTBUU MPOBEACHUS OLEHKU
BBITTOJIHEHHS 3aKa3YMKOM OOSI3aHHOCTH JOCTIDKCHHS MUHHMAJIBHON 00s3aTeIbHOW JONN 3aKYIOK
POCCHICKHMX TOBapoB (B TOM YHCII€ TOBApOB, MOCTABISIEMBIX IPH BBIMOJIHEHUH 3aKyllaeMbIX paloT,
OKa3aHWM 3aKyIMaeMbIX YCIYT) OTAEIbHBIX BHUIOB, TPH OCYIIECTBICHUU 3aKyIOK KOTOPBIX
YCTAQHOBJICHBI OIPaHUUEHHS JOMTyCKa TOBAPOB, NPOUCXOIAIINX U3 HHOCTPAHHBIX rOCy1apcTB").

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, U TEXHOJIOTTYECKOM
HATIPABJIJEHHOCTEM "TOUYKA POCTA"

N HaumenoBanue OTBETCTBEHHBIH PesynbTar Cpox
MEpONPUITHS
1. Y TBEpKICHBI: PernonanbHbIN PacniopsiauTenbHblil [He mo3aHee 31
- JOJDKHOCTHOE JIMLIO B [KOOPZMHATOP AKT pErMOHAJIBHOIO [HBaps X <2>rona
COCTaBe opraHa
[PETMOHAIBHOTO MICTIOJTHUTEJIbHON
BETOMCTBEHHOT'O BIIACTH,
[poeKTHOro oduca, OCYILECTBIISAIOLIETO
OTBETCTBEHHOE 3a rOCy/1apCTBEHHOE
CO3JlaHKE U yrpaBiieHue B chepe
(yHKIIMOHUPOBAHUE 0Opa3oBaHus (Janee
ieHTpoB "Touka -
pocra"; pacropsiAUTEIbHBIN
- IIOKa3aTeIn axT POVB)

NIeSITEIbHOCTH LIEHTPOB
"Touka pocra";

- Tunosoe [lonoxenune
0 IESATEIBHOCTH
[lenTpoB "Touka
jpocTa" Ha TEPPUTOPUU
cyonekta Poccuiickoit
Denepanuu

- IepeUeHb
00111e00pa30BaTEIbHBIX]
OpraHu3alnii,
[PacIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U
MaJIbIX TOpOJiax, Ha
0a3e KOTOPBIX
[TaHUPYETCs CO3/IaHue
[{enTpoB "Touka

ocra".

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

akT POB
3. OOBsABIEHBI 3aKYNIKH  |PermoHambHbIN 3Bentenus o He no3aHee | anpenst




TOBApOB, paboT, yCIyT [KOOPAMHATOP [TPOBEACHUU X roga
s coznanus LienTpos 3aKYyIIOK
"Touka pocra"

4. CchopmupoBaHbl PernonanbHbIN PacniopsiiuTenbHbI [He o3aHee 1 anpens
[MPOEKThI 30HUPOBAHUS [KOOPAUHATOPD akT POB X roga
lentpoB "Touka
pocra"

0. [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
[PEKOMEHIalUsIMU
MUHIPOCBEIIECHUS
Poccun

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

7. E>xekBapTanbHbIN PernoHabHbIN Otuer 1 oxTs16ps X roza,
MOHUTOPHUHT KOOpJMHATOP DdenepanbHOMY naiee -
BBITTOJIHEHUS OIepaTopy Mo €KEKBApTaJIbHO B
[TOKa3aTeNe CO31aHMs MTOraM TeYeHHEe 2-X JIET
1 (O YHKIIMOHUPOBAHUS MOHUTOpPHHIA
tenTpoB "Touka
pocrta"

<2> X - roj noysy4yeHus cyocuauu.

Ipunoowcenue N 2

K Memoouueckum pekomenoayusim

MHUHUMAJIBHBIE UH/IUKATOPBI U IIOKA3ATEJIN
PEAJIM3AIIMMA MEPOIIPUSATHUH MO CO3JJAHUIO U
OYHKIIMOHUPOBAHUIO B
OBIIHIEOBPA3OBATEJIBHBIX OPTAHU3AIIUAX,
PACHOJIOKEHHBIX B CEJIbCKO MECTHOCTHU U
MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'MYECKOM
HATIPABJIEHHOCTEM "TOYKA POCTA"



Haumenosanue MuHanMaiabHOE MunanmaiabHOE Mertonuka pacyera
UHUKATOpa 3HAYEHUE B TOJ Ui | 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 rog oTkpbiThs - 50) [moka3aTens mo Bcem
00111600pa30BaTEIIHLHOM 00111600pa3oBaTeIbHBIM
OpraHU3aIuH, OpraHu3aiysM, Ha 0aze

OCBaMBAIOIINX JBA U
Oosee yueOHBIX
[peaMeTa U3 uncia
[peIMETHBIX o0nacTen
"EcTecTBEeHHO-HAy4YHbIE
peaMeTsl'”,
"EcTecTBeHHbIC HAyKu'",
"Marematuka u
mHpopmaTuka",
"'O0111ecTBO3HAHNE U
ecTeCTBO3HaHME",
"Texnomorus" u (Wim)
KypChbl BHEYPOUHOM

e TeTbHOCTH
OOILIEMHTEIIEKTyaTbHON
HAIPaBJICHHOCTH C
MCIIOJIb30BaHUEM
CpPEICTB OOYUECHHS U
BociuTanus 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
0OCBaMBAIOIINX KOTOPBIX CO3/IAIOTCS
ITOTIOJIHUTEIIbHBIE 1eHTphl "'Touka pocra"
00111€600pa3oBaTebHbIC

[IPOTPaMMBI

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

Vo megarorndeckux

100

100

100




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

<3> Hcnonb30BaHuE CPEACTB 000pYyI0BaHUS, 00yUYEHHUs U BOCIIUTAHUS BO3MOXKHO Ha BCEX YPOBHSIX
o0rmiero oO6pa3oBaHus U LEIeCO00pa3HO s pealn3alui YPOUHOU U BHEYPOUHOU NEATETBHOCTH 110
porpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJOTMYEeCKOW HampaBieHHOCTe. Pacuer mokazarens
npeaycMaTpuBaeT — CyMMHPOBAaHHE  YHCIEHHOCTH  oOydarommxcsi — 00meoO0pa3oBaTeNbHON
OpraHu3aIy, KaXAbli U3 KOTOPHIX 33JIeiICTBOBAH B OCBOCHHH HE MEHEE JIBYX IIPEIMETOB, KYPCOB,
JUCLUIUIMH (MOJyJiel) €CTeCTBEHHO-HAYYHOM U TEXHOJIOTMUECKON HamlpaBiICHHOCTEH B paMKax
peanu3alnuyd OCHOBHBIX 00111e00pa30BaTeNbHBIX MPOrpaMM. YUYHUTHIBAIOTCS y4eOHbIE MPEAMETHI U3
ypciaa TmpeaMeTHBIX obnacteit  "Marematuka u  mH(popmartuka', "OOIIECTBO3HAHWE W
ecrectBo3Hanue", "TexHonorus", "EcTtecTBeHHO-HayuHble npeameThl”, "EcTrecTBeHHbIE Hayku'" U
(unm) Kypchl BHEYPOUHOM JAEATEIbHOCTH, PEaIU3yeMbIe C HUCIIOJIb30BAHUEM CPEACTB OOYUYEHMS U
Bocniutanus LlentpoB "Touka pocta". B ciywae, ecinu B 001meoOpa3oBaTeIbHON OpraHU3aIMH,
oO11asi YUCIEHHOCTh 00YYaIOIIMXCsl MEHbIIE YKa3aHHOI'O 3HAYEHMsI, 3HAUCHUE [TOKA3aTeNsl TOJIKHO
cocTaBisaTh He MeHee 80% OT 00111elt YHCIEHHOCTH 00yYaroINXCs.

<4> B cnyuae, ecnu B 00111€00pa30BaTEIbHON OpraHU3aIiy, 00Iasi YUCICHHOCTh 00YJarouXxcs
MEHBIIIE 3HAYEHUS, YKA3aHHOTO B TMOKaszaTene 1, 3HAYeHHME MOKa3aTensl JOJHKHO COCTaBJISATH HE
meHee 20% ot  oOmel  yuciIeHHOCTH  oOydaromuxcs. I  MaJlOKOMIUIEKTHBIX
0011e00pa3oBaTeIbHBIX OpPraHU3alMi JOMYCKAaeTCs OTCYTCTBHE IUIEH3UM Ha JIOMOJHUTEIHHOE
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 oOpa3oBanuum B Poccuiickoli ®exepanmu” TOBBINIEHHE KBaTH(DUKAIUU
Ne1arornyeckux pabOTHUKOB OCYLIECTBISIETCS HE peXe OJHOro pa3a B TpH roza. lloBelmeHue
KBaJIM(UKALMY TI€Jarornueckoro paboTHuka 1eHTpa "Touka pocra" 3acUMTHIBAETCS NPU HAJTUYUU
JefcTByIOIEro (¢ JaThl MPOXOXAEHUS MPOLUIO He Oosee 3 JeT) yJOCTOBEPEHMs O MOBBIILICHUU
KBaJIM(UKAlMM TIO IporpamMmam, COOTBETCTBYIOIIMM HampasiieHHOcTsM Llentpa "Touka pocta",
WIA TPOXOXKIEHUU OOy4deHMs IO Iporpammam (ezepaibHOro omneparopa. Takke Y4YUTHIBaeTCS
HaJIMYue y MeAarornyeckux pabOTHUKOB YIOCTOBEPEHHH O NOBBILIEHUH KBaTU(PHUKAUU IO
nporpamMaM  u3  ®dexepanbHOro peectpa 00pa3oBaTENbHBIX IPOrpamMM  JIOTOJHUTEIBHOTO
PO EeCCHOHAIBHOTO 00pa30BaHUsI.

Ipunoowcenue N 3

K Memoouueckum pekomenoayusim

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

POCCUMCKOH ®EJIEPAILINN)

(HAUMEHOBAHMUE CYBBEKTA

HanmenoBanmne
MYHHITHITATEHOTO
oOpa3oBaHHs

/1]

HaumenoBanue

0011e00pa3oBaTeIbHON

OpraHu3anuu, Ha baze

KOTOPOU IIJIaHUPYETCS

coznanue llenTpa
"Touka pocra"

IOpunnueckuit anpec
00111600pa3oBaTeIbHON
opraHuzanu# (1o

yCTaBy)

YucneHHOoCTh
00yJaronmxcs|

MaiokoMIUIeKTHas
(ma/HeT, KOJIMYECTBO
KJ1aCCOB-KOMILIEKTOB)

Ipunooscenue N 4

K Memoouueckum pekomenoayusim

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

1. O01mue moJ10KeHUA

1.1. Lentp obOpa3oBaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJOTWYECKOW HampaBieHHOcTed "Touka
pocta" Ha 0aze <HauMEHOBaHHE 00IEe00pa3oBaTEeIbLHON OopraHuzanun™> (fanee - LleHTp) co3naH c
LEeNbI0 Pa3BUTHUS Yy OOY4YaIOIIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTH4eCKOW, HMHQOPMAaIMOHHOM
IpPaMOTHOCTH, (POPMHUPOBAHMS KPUTHUECKOTO W KPEATUBHOI'O MBIIUICHHUS, COBEPLICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HAPABICHHOCTEN.

1.2. LleHTp He sSBIsSETCS HOPUANYECKUM JIUIIOM W JACHUCTBYET JJISI TOCTMXKEHHS YCTABHBIX LEJeH

<HaMMEHOBaHUE 06H_[606p330BaTCJIBHOI71 opraHu3anuu~> (;[anee -

VYupexeHue), a Takke B IENIX

BBITIOJTHCHHUA 3aaa4 W AJOCTHKCHUA Imokasarelieii u PE3YJIbTAaTOB HAIMOHAJIBHOI'O0 IIPOCKTA

"ObpazoBanue".

1.3. B cBoeil nearenbHOocTH lleHTp pykoBoacTByeTcsa PenepanbHbIM 3aKOHOM Poccuiickoi




Oeneparun ot 29.12.2012 N 273-93 "O6 obpazoBanuu B Poccuiickoit @enepanun", ,
JPyTUMU HOPMaTUBHBIMH JOKyMeHTaMM MwunHucrepcrBa npocpenieHus Poccuiickoit denepanuuy,
WHBIMU HOPMAaTMBHBIMM IIpaBOBbIMM akTamMu Poccuiickoir ®denepanuu, IporpamMmon pa3BUTHSA
<HaMEHOBaHME 00Ie00pa30BaTEeNbHON OpraHu3aluyu™>, IJJaHaMu paOoThl, YTBEP’KIACHHBIMU
yapenurenem 1 HactoAmuM [lonoxxeHuem.

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

2. Leau, 3apaum, pyHkuuu aesarejabHoctu llentpa

2.1. OcHoBHOW 1ENblO JeATeNbHOCTH LleHTpa sBisIeTcs COBEPUIEHCTBOBAHWE YCJIOBUM JIs
HOBBIILIEHUS] KadecTBa OOpa30BaHUs, PACIIMPEHHUsS BO3MOXKHOCTEH OOy4aroluxcs B OCBOCHHMHU
y4€OHBIX NPEIMETOB ECTECTBEHHO-HAyYHOW M TEXHOJOIMYECKON HalpaBiIeHHOCTEH, Nporpamm
JIOTIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOI HampaBIEHHOCTEH, a Takxke
JUIS TIPAaKTHYECKOW 0TpabOTKM yueOHOro MaTepuana o yueOHsIM npeameram "@usuka', "Xumus'",
"buonorus".

2.2. 3agayamu LleHTpa sSBISAIOTCS:

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

2.2.2. pa3paboTka W peaau3alus Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00Ie00pa30BaTEeIbHBIX
NpOTrpaMM €CTECTBCHHO-HAyYHOW M TEXHHYECKOW HAINPaBJICHHOCTEH, a TAK)KE MHBIX MPOrpamm, B
TOM YHUCJIC B KaHHKy.]IprHBIﬁ nepuona;

2.2.3. BOBJIEUCHHE o6yqafonmxc;1 H 1€Jarort4ycCKux pa6OTHI/IKOB B IPOCKTHYIO ACATCIBHOCTD;

2.2.4. opraHuzanus BHEY4YEOHOW [EATEIBHOCTH B KaHHUKYISPHBIA Tepuoja, pa3padoTka u
peanu3anysi COOTBETCTBYIOIIMX 00pa3oBaTeNbHBIX NpOrpaMM, B TOM UHWCIe JJi Jiarepe,
OpPraHU30BaHHBIX 00Pa30BATEIBHBIMU OPTaHU3AIMAMU B KAHUKYISPHBIA IEPUOS;

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

2.3. lleHTp ansi JOCTUKEHHUSI LI€JI U BBINIOJIHEHUS 33/a4 BIPAaBe B3aUMOJIECHCTBOBATD C:
- pa3IUYHBIMU 00pa30BaTEIbLHBIMU OpraHU3aANMUIMHU B (HOPME CETEBOTO B3aUMO,ICHCTBHUSI;
- C UHBIMU 00pa30BaTeIbHBIMU OpTraHU3aIUsIMHU, Ha 6a3e KOTOPhIX co3aanbl IeHTpHhl "Touka pocra";

- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBISIOUIMM (QYHKIMH 1O HH(GOPMAIMOHHOMY,
METOJIMYECKOMY M OPTaHU3aIlMOHHO-TEXHUYECKOMY COIIPOBOXK/ICHUIO MEPOTIPUSATHI MO CO3JaHUIO U
¢yHKUMOHMpOBaHUIO 1eHTpoB "Touka pocra", B TOM 4YHCI€ 1O BONPOCAM HOBBIILIEHUS
KBaJIM(DUKALIMY MTeJarOrTHYeCKuX pabOTHUKOB;

- 06y‘-IaIOH_II/IMI/IC$I U pOAUTCIAMU (SaKOHHBIMI/I Hpe,[[CTaBI/ITCJIHMI/I) 06yqalonmxc51, B TOM YHCJIC C
IMPUMCHCHUEM O CTAHIIUOHHBIX 06p330BaTeJ'IBHBIX TEXHOJIOTHI.

3. llopsinok ynpasiaenusi Llearpom "Touka pocra'

3.1. PYKOBO,Z[I/ITGHL quen(ﬂeHI/m U30aeT JIOKaJIbHBIN HOpMElTPIBHLIfI adKT O Ha3HadYCHUU
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pykoBoautens Llentpa (kyparopa, OTBETCTBEHHOTO 32 ()YHKIIMOHUPOBAHUE U PA3BUTHE), a TAKXKE O
coznanuu Llentpa u yrBepxkaennu [lonoxxenue o nesrenbaoctu LlenTpa.

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

3.3. PykoBoaurens LlenTpa o0Os3aH:
3.3.1. ocylecTBIATh ONEepaTUBHOE PYKOBOACTBO LleHTpoMm;

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

3.3.3. oTunthiBaThCs nepen PykoBoguTenem YupexkaeHus o pe3ynbrarax padotsl LleHTpa;

3.3.4. BBINOJHATH UWHBICE OOS3aHHOCTH, MPEAYCMOTPEHHBIC 3aKOHOAATEIHCTBOM, YCTaBOM
Yupexaenus, T0KHOCTHON HHCTPYKIMER U HacToAmuM [lonoxxenuem.

3.4. PykoBonurens LlenTpa Brpase:

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

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

3.4.3. ocymecTBIATh MOJArOTOBKY O0OyYarolmMXcs K YYacTHI0 B KOHKypcax, OJMMIIMAJax,
KOH(EpEeHIMAX U MHBIX MEPONIPHUATHUSX 110 MPOIITIO HAIPpaBJIeHUH AesTenbHocTH LleHTpa;

3.44. 1o cOrnacoBaHMIO C PYKOBOIUTENEM YUPEXKICHUS OCYILECTBIATh OPraHU3aLHI0 U
IPOBEICHUE MEPONPUATHH 10 MPOGUITIO HaNpaBJIeHUH AesTenbHOCTH LleHTpa;

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

Ipunoowcenue N 5

K Memoouueckum pekomeHOayusam

PEKOMEHJAALIMMU 110 UCITIOJb30OBAHUIO
CTAHAJAPTHOI'O KOMIIVIEKTA OBOPYJIOBAHUSA
HEHTPA "TOUYKA POCTA" I1PU PEAJIU3AIINU
IMPOI'PAMM ECTECTBEHHO-HAYYHOH "
TEXHOJIOI'MYECKON HATTIPABJIEHHOCTEHN

[lepeuenb cTaHAapTHOrO KOMIUIEKTa OoOOpymoBaHus s ocHameHus LlentpoB "Touka pocra"
c(OpMHUPOBAH C yYETOM Psiia IPUHIIUIIOB, B TOM YHCIIE:

[TpuHIMIT TPEEeMCTBEHHOCTH CUCTEM 00opynoBaHus. O00pya0oBaHHE IS TPOBEACHUS YUSHUIECKUX
MPaKTUYECKUX palOT SBISETCS OOMIMM [JIi YPOBHEW OCHOBHOTO OOIIEro M CPEeJIHETo OOIIero



oOpa3oBanus. B cucreme HarmsagHbBIX CpEACTB OOy4YeHHMS M JEMOHCTPALlMOHHOTO O0OpYHOBaHMSA
UMEIOTCSl 0a30BBIC AJIIEMEHTHI, OOIME JJIT OCHOBHOTO OOIIETro M cpeaHero odmero odpa3oBaHUsI.
[udposast maboparopuss u 0OOpyAOBaHHE OOIIET0 HA3HAYCHHUS TO3BOJISIOT OOECIeYnBaTh
JESATCIIBHOCTh OOYYAIOIIMXCS KaK B OCHOBHOM, TaK M B CTApIICH IIKOJE, & B COBOKYIHOCTH C
U(POBBIMU JTA0OPATOPUAMHU IO (PHU3UKE, OMOJOTHH M XUMHUH - MPAKTHYECKYIO JEATEIbHOCTH B
paMKax M3y4eHHs €CTeCTBEHHO-Hay4HbIX mpeaMeToB B 10 - 11 kaccax Ha yriyOJIeHHOM ypOBHE.

[lpyHoMn couyeTaHWst KIACCMUECKMX M COBPEMEHHBIX CPEACTB M3MEPEHHH U  Croco0oB
HKCIEPUMEHTAIBHOTO HCCIIEIOBaHMs SBJICHUH. B coctaB 00OpyIOBaHUS BXOIAT KJIACCHYECKHE
CpeAcTBa HM3MEpeHUs (HampuMep: AWHAMOMETPBI, CTPEJOYHbIE aMIEpPMETP M BOJBTMETP) H
udpoBsie pUOOps (HarpuMep: HUPPOBBIE BEChl, CEKyHAOMEp) U AaTdyuku. CoOaroaeHue 3Toro
NpUHIOMIA UMeeT 0c000e 3HaYeHHUE [l YPOBHS OCHOBHOTO OOIIEro 0Opa3oBaHMs, HOCKOJIBKY 3/1€Ch
MPOUCXOIUT 3HAKOMCTBO CO CHOcOO0aMHM U3MepeHUs: (U3MYECKUX BEIWYHH, (HopMHpyeTcs
NOHMMAaHHE NPUHIMIOB JCHCTBUS AaHAIOTOBBIX HM3MEPHTEIBHBIX NPUOOPOB M 00ECIeYMBACTCS
nepexo K UCIOIb30BAHMIO HHCTPYMEHTOB IIH(PPOBOI TaOOPATOPHH.

[IpuHuun npuopuTeTa YYEHUYECKOTO SKCIEPUMEHTA I pealnu3alli CUCTEMHO-AESITEIbHOCTHOIO
noaxoAa. Peanmuzarusi CUCTEMHO-IEATEIBHOCTHOTO TOJX0/1a B OOYYEHUM E€CTECTBEHHO-HAYUYHBIM
npeaMeram 0OasupyeTcsi B IMEPBYIO OYepeb Ha BOBJICUEHUU OOYdYaIOIIUXCS B MPAKTUYECKYIO
NCATCIIBHOCTD I10 HpOBeIIeHI/IIO Ha6JHOI[eHI/II71 U OIIBITOB. HOBTOMY 3HAYUTCIIBHAA 4aCTb Ha6JIIOI[€HI/Iﬁ
W ONBITOB, KOTOPbIE B TPAJUIIMOHHOM METOAMKE Mpeajaraiuch Kak JEeMOHCTPAIlMOHHBIE,
MEPEHECEHBI B pa3ps/l yueHHYeckux padbot. CiaemnyeT OTMETUTh, YTO B HACTOSIIEE BPEMS U3yUeHUE
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 yyalmxcsi aHaJIU3upPOBaTh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0O MH(POPMAIUIO U
HUCITIOJIB30BAThH nonyquHHe 3HAHUS IJIs1 06’I)$ICHCHI/I$I HBJIeHI/If/'I n Hpoueccms Oprmanmero ana;
MOHUMATh OCOOCHHOCTH WCIIONb30BAaHUS METOAOB E€CTECTBO3HAHMS JUISl TMONYYEHHS] Hay4HBIX
JaHHBIX HpOSIBJISITI) CaMOCTOSATCIBHOCTD CY)KZIGHI/If/'I 1 IIOHUMATh pOJIB HaYKI/I U TCXHOJIOTHUYCCKUX
WHHOBAIIMI B Pa3BUTUU OOIIECTBA; OCO3HABATH BAYKHOCTb HAYYHBIX UCCIEIOBAHUNA U HX CBS3b C
HalllUM MaTepUaJbHBIM OKPY)KCHHEM W COCTOSHHEM OKpYyKaromel cpenbl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO I'PaMOTHOCTBH IPEANOJAraeT akKUEeHT Ha METOIOJIOTHI0 HAYKH U HANpsIMYIO
CBsI3aHO KaK C O6HII/IM YHUCJIIOM ylleHI/I‘IGCKI/IX OIIBITOB B Kypcax CCTCCTBCHHBIX HaYK, TaK H"
HANPaBIEHHOCTBIO WX Ha (OpMHpPOBAHME CAMOCTOSTENBHOCTH JCHCTBHA TIpU TPOBEIACHHUU
HaOJIOZICHUH, U3MEPEHUHN U UCCIIeIOBAHUM.

Hcnonp3oBaHue CpeACTB HATMAIHOCTH M y4yeOHOro oOoOpyAoBaHUsI B y4eOHOM Tpoliecce
HAIPaBIIEHO HAa BBITIONHEHUS CIEAYIOMUX (QYHKIHI: obecrieuynBaioT Oojiee TMOJHYIO U TOYHYIO
uH(popMaLio 00 M3y4aeMOM SIBIEHHUU WIM OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBILICHHUIO
KauecTBa OOYYEHHs; MOMOTAlOT B MaKCHMaIbHOW Mepe pa3BUTh IO3HABATEIbHbIE WHTEPECHI
ydalnuxcs; MOBBIIIAOT YPOBCHbL HAIrJIAAHOCTH W OOCTYIIHOCTHU O6quHH$I; YBCINYHUBAIOT 00BeM
CaMOCTOSITENIbHOM pabOoThI yJalluXcsl Ha YpOKe U BHEYPOUHOU eATeIbHOCTH; CO3AAI0T YCIOBUS IS
OpTaHMU3aINH MMPAKTUKO-OPUCHTHPOBAHHON TIPOSKTHOW M UCCIICIOBATEILCKOMN JIEATEIIHPHOCTH; JTAI0T
BO3MOXXHOCTh JIOCTYITHEE U TIIyO)Ke pacKphITh COJAEp)KaHHE y4yeOHOTro MaTepuana, CoCOOCTBYIOT
(GOpPMUPOBAHUIO Y YHAIIUXCS MOJIOKUTEIBHBIX MOTUBOB O0YUYEHHUS.

Baxmwueiimeit uvacthto ocHamenus Llentpa "Touka pocra" sBisercs uugpoBas nadopaTopus,
nepeyeHb JaTYUKOB KOTOPOM MO3BOJISET MCIOIB30BaTh ATy Ja00paTOpPHUIO MPH H3y4yeHUU (HU3HKH,
XUMHHU ¥ OMoJoruu. BBeseHne B HIKOMBHBIN 3KCIIEPUMEHT HU(POBBIX JTaTYUKOB JJISI PETUCTPALIH
Pa3IMYHbIX BEIUYMH M BO3MOXKHOCTHU HCIIOJIB30BATh KOMIIbIOTEP (CMApT(OH WM IUIAHLIET) IS
pacyeToB UM O(GOPMIICHHS pE3YJIbTATOB OIBITOB, MO3BOJSET MEPEUTH HAa HOBBIM KaueCTBEHHBIH
YPOBEHb MPOBEJACHUS HW3MEPEHHM, YINPOCTUB IIPOLIECC W3MEPEHHM M IOBBICUB HX TOYHOCTb.



[TosiBnenne nMQPOBBIX TEXHOJIOTHI B J1a0OpaTOPHBIX pabOTax MOBBIMNACT MX aKTyaJbHOCTh U
IIPUBJIEKATEIBLHOCT B CO3HAHUHM COBPEMEHHOIO IIKOJIbHUKA, YCUIMBAET HAIIAJHOCTh 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.

Hcnons3oBanue 1UGpoBOi 1abOpaTOprHl CYIIECTBEHHO H3MEHSET MOAXOABl K TPOBEACHHUIO H
JEMOHCTPAIIMOHHBIX, U YIEHUYECKUX OMBITOB:

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

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

Hcnonnp3oBanue I_II/I(i)pOBBIX AATYUKOB IMO3BOJIACT Ha COBCPHICHHO APYroM Ka4€CTBCHHOM YPOBHC
MNpOU3BOJUTL HU3MCPCHHUA BPEMCHHU, PACCTOAHHA, HMCETb BO3MOXKHOCTL PCTUCTPUPOBATL H
Ha6JIIOI{aTI) N3MCHCHHEC BO BpCMCHHU TaKUX BCIMYHH KaK TCMIICpaTypa, 3JICKTPUYCCKOC HAIIPSAKCHUC,
CHJia TOKa U T.A.

OTH BO3MOKHOCTH MMO3BOJIAKOT, HAIPpUMED, Ha YPOKax (1)I/IBI/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTD
MIHOBCHHYIO CKOPOCTb TCJia, ABHIXXYLICTOCA HCEPABHOMCPHO, Ha6JHOIIaTI) B AWMHAMUKE IIpOLecC
BHGKTpOMaFHHTHOﬁ WHAYKIIMHU, BOBHUKHOBCHUC U U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHHUEC TCMIICPATYPhI C TCUCHUEM BPEMCHU B IMPOLECCE YCTAHOBJIICHU A TCIIJIOBOI'O PABHOBCCHUSA U

T.1.

Ha YpoOKax OMOJIOTUH TIOSBIISACTCS BO3MOXXHOCTh MOJIYYHUTh KOJHWYCCTBCHHLIC IAaHHBIC IIpU
IMPOBCACHUHU OIIBITOB, HAIIPUMEP: IIPU OIPCACIICHUU q)aKTOpOB, BJIMAOINNX Ha CKOPOCTH IIpolecca
(1)0TOCI/IHT€38,, Ipyu  HU3YUYCHUHW ObIXaHUA KOpHeI\/JI U JIMCTHLECB, IIpHU HMCCIICAOBAHUUA yCJIOBI/Iﬁ
npopacTtaHud CEMsH U T.O.

Ha ypokax XMMHUM Ha KOJIMYECTBEHHBI YpOBEHBb MEPEXOJAT MpaKTHUECKUe paboThl MO U3YUYEHUIO
npolecca IEKTPOIN3a, UCCIEI0BAHUE SK30TEPMUUYECKUX U YHAOTEPMHUUECKUX PEAKIINN, TEIIOBOIO
spdexta ropeHuss TormBa U T.A. C HUCHONb30BaHUEM TPAJAULMOHHBIX "aHANOTOBBIX" CPENCTB
NOJ0OHbIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, TNpH mepexoae Ha LUPPOBYIO
7a0opaTopui0 B TEMaTHMYECKOM IUIAHUPOBAHMM HEOOXOAMMO MPEAyCMOTPETh JOMOJIHUTEIBHOE
BpeMs A1 00ydeHHs] paboTe ¢ JaT4MKaMH, BKJIOYas COOPKY SKCIEpUMEHTAJIbHON YCTaHOBKU C
JaTYMKAMM, CHATHUE TMOKA3aHUI C DKpaHa KOMIIBIOTEPA, ONIPEIETICHUE TOTPEIIHOCTEN N3MEPEHUH.

s paGoThl ¢ HUPPOBBIMHU JaTUMKAMM HCIIOJIb3YETCs CIIEMaIbHOE MPOrpaMMHOE OOecrieueHue,
YCTQHOBJICHHOE Ha KomribtoTep. lJis KOMMYHUKauu HU(POBBIX TAaTUYUKOB, 3alMCU U XPAaHEHHUS
uH(pOpMalny, MOTYYEHHOH C UX MOMOIIbI0, UG poBas 1a00paTOpUsl UCHOIb3YETCS B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

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

JlanHble, MoyydeHHbIe TPU MOMOIIM UGPOBBIX TaTYMKOB, BHOCSATCS B 3JIEKTPOHHBIE TAOJIUIIBI, UTO
MO3BOJISIET CTPOUTH TpaUKH 3aBUCUMOCTEH HCCIIEAyeMBbIX BEIMYMH Ha KpaHe KoMmmbioTepa. Ha
OCHOBaHUU ATUX TpaUKOB JeNIaTh BBHIBOJABI O XapaKTepe 3aBUCHUMOCTH BEJIMYHUH OT BPEMEHH WU
apyrux mapamerpoB. Ha  yriyOGneHHOM — ypoBHE — 1enecoo0Opa3Ho  o0yyaTb  HPOBOJHTH



aNMpPOKCHMALIUIO BBIOPAHHBIX TOUEK UTOTOBOW IpauecKoi 3aBUCUMOCTBIO.

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

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

ONEKTPOHHBIM OTYET O TMPOJEIAHHOM MPAKTUYECKOM paboTe MOMKET COINPOBOKAATHCS
IpUKpeIvieHHON (oTorpadueid, KoTopas IO3BOJSIET OLEHMBATh IPABUIBHOCTh COOpaHHON
OKCIEPUMEHTAIBHOM  YCTaHOBKHM, OoJieeé TIOJHO ONPEAeTsATh IOJHOTY M TNPaBHIBHOCTh
IIPOJECIIAHHOT O UCCIIEJOBAHMS, aHAJIN3UPOBATh JIOCTOBEPHOCTh IIPEICTaBICHHBIX
DKCIICPUMEHTAIBHBIX  JaHHbIX. [Ipy OZHOBPEMEHHOM BBIIIOJIHEHUM PAa3HbIMU  TpyNIIaMHU
00y4aroIuXxcsl pa3HbIX HCCIIEAO0BATENbCKUX padoT Iesecoo0pa3HO HCIOIb30BaTh BHUIE03AMNUCh
BCEro xoza pabor. B 3ToM ciyyae OLEHMBATBCA MOIYT HE TOJBKO IPEAMETHBIE PE3YJIbTaThl,
CBSI3aHHBIE C NIPOBEICHUEM KOHKPETHOI'O SKCIIEPUMEHTA, HO U KOMMYHHMKATUBHBIE U PETYJIATUBHBIC
JEHCTBUS: IUIAaHUPOBAaHUE padOThl, OTCICKHMBAHME XOJa pabOThl, KOPPEKLHUs IUIaHAa padoThI,
KOMMYHHKAIMsI B COBMECTHON JAEATEIbHOCTH, HAIUYME (WM OTCYTCTBHE) KOH(DIMKTOB U CIIOCOObI
UX pELIEHUS.

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

Pacummpenne crekrpa BO3MOXHOCTEH MOXKHO IPOWJUIIOCTPUPOBATH HA IMPUMEpPE HU3YHEHHUS
9JIEKTPOMArHUTHOM MHAYKIMU B Kypce ¢(usuku. [Ipu ucnonp30BaHMM CTPEIOYHOIO amrepMmerpa
TPAAULIUOHHO Ha6JIIOI[aIOT JIMIIb (1)21KT BO3HMKHOBCHHA HWHAYKIHMOHHOI'O TOKa B IPOBOAHHUKE H
U3MEHEHHE €ro HalpaBJIeHUs IPU U3MEHEHHH CKOPOCTH BHECEHUS MarHuTa MM €ro MOJIIPHOCTH.
Hcnonp3oBanne HUQPOBOro AaTyuka MO3BOJSET MONyduTh ocuuuiorpammy JOJC uHayknuw,
BO3HUKAIOILIEH B KaTyIIKE, IPU IIPOJIETE YepEe3 HEE MAarHUTa. DTO MO3BOJISAET CPAaBHUBATh 3HAUYEHUS
MakcuMaibHbIx DJIC mpu mposere yepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMH U C pa3HOU
HOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MIOJIy4YEHHOU 3aBUCUMOCTH, KOHCTPYHMpOBATh
SKCIICPUMCHTAJIBHBIC 3a/1a4 110 U3YUCHUIO BHCKTpOMaFHHTHOﬁ UHAYKIOUU.

[MudpoBast mabopaTopusi TMO3BOJISET OPraHU30BaTh MPOCKTHYI0 M Yy4eOHO-HCCIEeI0BATENbCKYIO
ACATCIIBHOCTE HIKOJIbHUKOB KaK B paMKaX YpPOKOB, TaK U BO BHGyquHOfI JACATCIIBbHOCTH. Hamune
pa3HoOOpa3HBIX HUMPOBBIX MATYMKOB JAET BO3MOXKHOCTH MPOBOAUTH Camble pa3HOOOpa3HbIe
MCCJIEIOBAHMS, OINUPAsCh HAa WHTEpeCchl oOydaromuxcs. B kauecTBe mpumepa MOXKHO MPUBECTH
WCCIICIOBAHMSI OKOJOTHYECKOW HAMpPaBICHHOCTH IO BBISIBICHHUIO (DAKTOPOB  3arps3HEHUS
OKPY>KaIOIIEeH Cpeibl, U3yYEeHUIO IKOJIOTUYECKOTO COCTOSHHS MMOMEIIEHUH IIKOJIBI, TIOUBBI, BO3AyXa
B HacEeJIEHHOM MyHKTe U T.J. MccnenoBatenbckue paboThl ¢ UCIOIB30BaHUEM LU(POBBIX JaTUNKOB
nenaecoodpasno mpeziarate ydammmcs 10 - 11 kimaccoB B pamMkax oOs3aTeNbHOW JUIsl HUX
MIPOEKTHOM AESATENbHOCTU. BBINMOIHEHUE TaKMX MPOEKTOB SIBISETCS OCHOBAHUEM JJIsi OLEHKH HE
TOJIBKO YpPOBHA C(i)OpMI/IpOBaHHOCTI/I MNPEAMETHBIX PE3YJIbTATOB, HO UTOTOBOU OOCHKU OOCTUXCHU
METaNpeMETHBIX PE3yIbTAaTOB OOyUYEHUS: KOMMYHUKATHUBHBIX (KOTOpPbIE OIICHHMBAIOTCS Kak B
npouecce MNpoBeleHHs padoThl, TaK U B MPOLIECCE 3alUThl NMPOEKTa WM HUCCIEIOBAHUS) U
PETYIATUBHBIX (KOTOPBIC OIIEHUBAIOTCS B MPOIIECCE BHIMOIHEHHSI IPOEKTA).

OcHamenue A u3ydeHus GU3MKU MPEACTaBICHO B BUJE 000pyIOBaHMS I IEMOHCTPALMOHHBIX
OTIBITOB U 00OPYJIOBaHMs Ui 1aOOPAaTOPHBIX pabOT U yYEHUUECKHUX OIBITOB, BKJIIOYAs OOIIYIO JJIsSt



€CTECTBEHHO-HAYYHOTO IUKJIAa IU(PPOBYIO JIaOOPATOPHUIO, a Takke IM(PPOBYIO J1aOOPATOPHUIO T10
¢bu3uKe (KaKk JOTOTHUTEIBHBIN AIEMEHT JIs1 YIIyOJeHHOTO U3YUeHUS (DU3UKH).

JleMoHCTpallMOHHOE 00OpyAOBaHME O00eCIeunBaeT BO3MOXKHOCTb HAOIOJEHUs OOJbIIMHCTBA
HN3Yy4aCMbIX HBHCHHﬁ, IMpoHeCCOB M 3aKOHOB. DITO BO3MOKHO IIpu ONTHUMAJIBHOM COYCTAaHHUU
aHAJIOTOBBIX M LM(POBBIX CPeICTB HAOIIOAEHUSA, aHaIu3a W3MepuTenbHOM uHpopmanuu. Tak,
Harpumep, Ui Kypca (PU3UKH OCHOBHOM HIKOJIBI €CTh BO3MOKHOCTB JIEMOHCTPAILIUHU KIACCUYECKHUX
JIEMOHCTPAllMOHHBIX AKCIIEPUMEHTOB: NajeHue Ten B TpyOke HbroToHa, neMoHcTpauus AEHCTBUS
aTMocepHOro JaBieHus, 3akoHa Ilackans, wu3MeHeHUs oObeMa Tel TpU HArpeBaHHUU
(oxJaxaeHun), NPUTSDKEeHMsT Mojekyn u T.0. HaOop mo snekTpocTraTuke IaeT BO3MOKHOCThb
JEMOHCTpAallMM  3JIEKTPU3aLMM  TEJl, 3aKOHA COXpaHEHHs 3apsiaa, JMHUM HanpsKEHHOCTH
JIEKTPUYECKOr0 MOJs M T.J. W MOXKET HCIOJIb30BaThCsl Kak & Kiacce NpU HU3yYEHHUH
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npu N3y4E€HUHU JIEKTPOCTATUKH.

[lpn mpoBeneHMM JEMOHCTPAIIMOHHBIX OIBITOB JOJDKHBI COONIONAThCS TPEeOOBaHHMS K HX
HariIaaHOCTH (SICHaSI U IOHATHAaA IIOCTaHOBKaA OHLITa), BUIUMOCTH IJId BCCX yUalIUXCA KJIacCa (HpH
HAJIMYUK  MEJKUX JeTaleil MCIONb3yeTcs HX YBEIMYCHHOE HW300paXEHHWE TIpH MOMOUIH
Be6'KaMepr), SMOIMOHAJIBHOCTH H, II0 BO3MOXHOCTH, 3aHHUMATCIbHOCTHU (I[eMOHCTpaHHOHHBIﬁ
OIIBIT JIOJDKEH BBI3BIBATh MHTEPEC YYAIIMXCS, CO3JaBaTh MOTHBAIMIO K M3YYEHHIO IpPEIMETa) M
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha TEMOHCTPAIMIO KOTOPOTO OH OBLT HAIPABJICH).

Onnako peanm3anys AEATEIBHOCTHOIO IIOAXOAAa B OOy4eHMHM (U3UKE IEPEeHOCHT AakKIeHT ¢
JIEMOHCTPAIlMOHHOTO AKCIIEpUMEHTa Ha ydeHuuyeckuil. Hampumep, mo MexaHuKe HCClleOBaHUE
KMHEMaTUYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JUHAMHKH, KOJI€0aTEIbHbIX JIBUKEHUHN IIEPEHECEHO B
YYEHHUYECKUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoM oOopynoBaHus. Ilpum wusydenun
ANIEKTPOJMHAMUKH JIabopaTopHOE O00OpYAOBaHME IO3BOJSIET HCCIENOBATh HE TOJIBKO 3aKOHBI
HOCTOSIHHOTO TOKa, HO C HCIOJb30BaHUEM KOMIIBIOTEpPHOro ocuuiuiorpada mo3BoJjser
pOHA0II0IaTh U UCCIEN0BATh JIEKTPUYECKUE LENH MEPEMEHHOrO TOKa, OJOK JHUOJOB IO3BOJISET
UCCIIe/IOBaTh BOJbTAMIICPHBIE XapaKTEepUCTHKU auona. llpu m3yuyeHuum ontuku jgabopaTopHOe
000py/I0BaHUE TO3BOJSET HM3YYUTh 3aKOHBI T€OMETPUYECKOW ONTHUKHU (TMpEeIoMIIEHHE CBeTa B
HNOJYLWINHAPE M IOJydYeHHEe M300pakeHUs B JIMH3aX) M IMPOHAOIIOAAaTh OCHOBHBIE SIBICHUS
BOJIHOBOM onTuku (uHTepdepeHuuss | Moispu3anus), HUccienoBarb Iu(pakUuio cBeTa
(TudpakMOHHAS PEIIEeTKA).

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

1. TlpoBeneHre NpSIMbIX U3MEPEHUN (PU3NYECKUX BEIMUYUH (U3MEpEHUE Macchl, 00beMa KHUJIKOCTH,
TEeMIepaTypbl XHJIKOCTH, CHUJbI, CHJIBI TOKA, HANpsKEHUs) C MCIOJb30BAaHMEM AaHaJOrOBBIX H
U (POBBIX TPHUOOPOB.

2. IIpoBepka 3aJlaHHBIX MPEINOIOKEHUN (TpsAMble U3MEPEHUsT PU3NUYECKUX BEIMYUH U CPABHEHUE
3aJJaHHBIX COOTHOILIEHHM MeXay HuMH). Hampumep: mpoBepka ycCIOBUM IJIaBaHHs Tell, YCIOBHA
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U  MapalIeNbHOTO
COEIMHEHUS TPOBOJIHUKOB U T..

3. Pacyer mo moJy4eHHBIM pe3yjbTaTaM MPSIMBIX U3MEPEHHM 3aBUCMMOrO OT HHMX MapaMmerpa (B
OCHOBHOMH IIKOJI€) U KOcBeHHbIe u3MepeHus (B 10 - 11 knaccax). Hanpumep: yckopeHue Tena mpu
PaBHOYCKOPEHHOM  JIBWKEHUH, YCKOPEHHUE CBOOOJHOTO TMAJCHMs, IKECTKOCTh MPYKUHBI,
KO3 PUIIMEHT TPEHUs CKOJIBKEHUS, MEXaHn4ecKasi paboTa U MOLTHOCTh H T.JI.



4. HabGmoneHue sSBICGHUH M TIOCTAHOBKA OMBITOB (HA KAaUYeCTBEHHOM YpPOBHE) MO OOHAPYKEHUIO
(GakTOpoB, BIUAIOIIMX HAa NPOTEKAaHWE JaHHBIX sBJIeHUN. Hampumep: mnpsMonuHEHOE
pacrpocTpaHeHHE CBETa, JUCIIEPCHUS CBETa; M3yUCHHE CBOMCTB M300paKEHHsSI B IJIOCKOM 3€pKae u
T.II.

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

JlaboparopHoe o00OpymOBaHHE O00ECIIEYMBACT CAMOCTOSITEILHBIM YYEHUYECKHA JKCICPUMEHT,
KOTOPBI MOXET UMETh pa3inuHble GOpMbl: (PPOHTANBHBIN SKCIIEPUMEHT ((PPOHTATIBLHBIE OMBITHI U
naboparopHbie pabOTHI), padOTHl MPAKTHKYMa, y4eOHO-HCCIEIOBATEIIbCKUE PAa0OTHI U MPOSKTHI
JKCIIEPUMEHTANLHOTO xapaktepa. [Ipm 3TOM HOPMATHBHO-00S3aTENbHBIM BHE 3aBHUCHUMOCTH OT
ypoBHS u3ydeHHs (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTEIBHONW MPOTPAMMBI
(ocHOBHasI WJIM CpelHsAA IIKOJa) SBIsieTCsl (POHTANBHBIN JKCIepuMeHT. MIMEHHO MocpeacTBOM
(GPOHTAIBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIE PEe3ylIbTaThl 3KCIEPUMEHTAITBHOTO
XapakTepa, a yJalluMHUCs OCBaMBAIOTCS CIIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKa3aHHBIM BBIIIE
nsaTH TANaM padot. JIabopaTopHbIid MPAKTUKYM II€TIecO00pa3eH TOJIBKO MPH YTyOJIeHHOM YpOBHE
U3YYEHHUS MIpeIMeTa.

OnTuMalnbHBIM IS TOCTHIKEHUS 1ieNieil mpoBeneHuss (POHTAIBHOTO SKCIEPUMEHTA SIBISETCS
IpeJICTaBICHNUE JIabOpaTOPHOro O0OpPYIOBAaHUS U MAaTEpUAIOB B BHJIE€ TEMAaTHUYECKUX KOMIUIEKTOB
M0 MEXaHHUKe, MOJEKYIIpHOU (u3uKe, dIEKTPUUECTBY U ONTHKE. Vcmonp3oBaHMEe TeMaTHYECKUX
KOMILIEKTOB CIIOCOOCTBYET (DOPMHPOBAHUIO TAKOTO BAKHEWUIIIETO YMEHUS, KaKk MOAOOp yJalIuMuUCs
000py/lOBaHUsI B COOTBETCTBUU C II€NbI0 HCCIENOBAaHUS U3 U30BITOYHONH HOMEHKIATYpPhI
MPEJI0KEHHOTO0 KOMIUIEKTA; MO3BOJISET MPOBOJUTH SKCIIEPUMEHTANIbHYIO paboTy Ha J000M 3Tare
YpOKa; YMEHbILIAeT TPYAOBBIE 3aTpaThl YUMTENs IPU MOATOTOBKE K YypOKam, IOCKOJbKY HE
TpeOyeTcs MepeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 33/1a4aMi KOHKPETHOTO ypOKa.

HpI/I IJIAaHUPOBAHUHN TPAKTHUYCCKUX pa60T BA)KHO HMMCTb B BUAY, UTO NPCAMCTHLIC PC3YJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKTepa MOryT OBITH OCBOCHBI TOJIBKO IIpru OITHUMAJIBHOM COUYCTAHHUUN
KpaTKOBPEMCHHBIX (I)pOHTaJ'ILHLIX OIIBITOB U OJHOYAaCOBBIX J'Ia60paT0pHBIX pa60T.

BaxHoe 3HaueHue uMeeT TOT (PaKT, 4YTO B COCTaB (PPOHTAIBHOTO OOOPYIOBAaHUS Hapsdy C
AQHAJIOTOBBIMM BXOASAT M LHUQPOBBIE cpencTtBa u3MepeHus. K HUM OTHOCSTCS 3JIEKTPOHHBIN
CeKYHJIOMEp C JaTYMKaMM, JJIEKTPOHHBIE BeChbl M JaT4MKH IudpoBoi nabopaTopuu. Takum
0o0pa3oMm, Ipu NPOBEACHUN (PPOHTAILHOTO SKCIIEPUMEHTA B OCHOBHOM IIKOJIE YUEHUKH 3HAKOMSATCS
C 2JIEKTPOHHBIMU CIIOCO0aMH U3MEPEHUI U BBIUMCIICHUI.

brnokx oOopynoBaHusi A ydeHHYecKMX paboT mo ¢usuke cPopmMupoBaH Ha 0Oaze mepedHs
o0opynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO OJK3aMeHa Mo  (usuke.
Ucnonp3oBaHnne mpubOOpoB W OOOpPYHOBaHUS C E€AUHBIMH JJII  BCEX  OOYYaronIuXcs
XapaKTEePUCTHUKAMU TO3BOJISIET CTaHIAPTHU3UPOBATh MPOLEAYPHI BHITOTHEHUS KCIEPUMEHTAIbHBIX
3aJJaHAl Ha SK3aMEHE W 00ECIeYNTh HAJCKHYIO OIEHKY Pe3ylIbTaTOB Ha OCHOBAaHUM IKCIEPTHOMN
IOpOBEpKH OTBETOB oOyuatommxcs. [Ipy 3TOM oOCHOBaHHMEM ISl BBIBOJA O MPAaBUIBHOCTU
MMPOBCACHUA JAaHHOI'O OIIbITa SABJIAIOTCA PE3YIbTaTbl, ITOJYUYCHHBIC YJalllUMHUCA IOCPECACTBOM
OPSMBIX U3MEPEHHH 3aJaHHBIX (PU3UUYECKUX BETHUUH.



HaGop s mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOTO SK3aMeHa o0ecreunBaeT pa3paboTKy
HECKOJIPKUX OJHOTHITHBIX 3aJlaHW{ NPH HMCIOJIB30BAaHWH OAWHAKOBOTO OOOpPYIOBAaHHS C PAa3HBIMH
XapaKTEePUCTHKAaMH. DTOT MOJIXO0/ 1IEeJIecO00pa3HO UCIOIB30BATh U MPHU MPOBEICHUHN (HPOHTAIBHBIX
OIBITOB M JlabopaTopHbIX pabor. Hampumep, npu npoBeNeHNH UCCIEIOBAHHUS 3aBUCUMOCTH CHIIBI
TOKa OT HANpsDKEHUS MOXKHO BBIJCIUTH B KJAcCe TPYIIbI, KOTOphIe OyIyT HMPOBOIUTH TAHHOE
HCCIIEJOBAaHHE, MCIIONB3Yysl PE3UCTOPHI C pa3sHBIM CONPOTHBICHHEM, W JaMnodky. Ilo pesymbratam
MOYKHO CPaBHUTH MOJYYEHHBIC 3aBHCUMOCTH, OOCYIWTh TPAHMIBI BBHIOJHEHHUs 3akoHa Oma s
y4acTKa IIeIH, ONPEJEeIIUTh CONPOTUBIICHHUS PE3UCTOPOB.

Crnemyer OTMETHTh, YTO TPU MPOBEACHUU (POHTAIBHBIX OINBITOB M JIA0OPATOPHBIX padoT B
OCHOBHOM IIKOJIE TpeOyeTCsl 3aMUCh Pe3yIbTaTOB BCEX MPSIMBIX U3MEPEHUH ¢ y4eTOM aOCOITFOTHOU
MOTPEITHOCTH. 3/€Ch TPH  HCIOJB30BAHMHM  TPAAMIIMOHHOTO  00OpymoBaHus (MEH3YPOK,
JUHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX aMIEPMETPOB U BOJBTMETPOB aAOCONIIOTHYIO
MOTPEITHOCTh 1EJIECO00Pa3HO CBA3BIBATH C IIEHOW JCIICHHs TPUOOpa, a MpHU nepexoae K MudpOoBbIM
UHCTpyMeHTaM (uudpoBbIle Bechl M AATYMKH) YYUTh paboTaTh C OMUCAHUSAMHU 3TUX MPHUOOPOB,
BBIZICNISAST JaHHbIE 00 aOCOMIOTHOM IMOTPEIIHOCTH, JUOO mMpejiaratb 3HAUYCHHE IOTPEIIHOCTH B
TEKCTE 3aJaHUH.

[lpu mnpoBeneHUM UCCIENOBAaHUS 3aBUCUMOCTEH OJHOM (PU3MUECKOW BEIMYMHBI OT JApPYro
yJamuecs: JTOJDKHBI OCBOMTH MOCTPOSHHE TPapHKOB C yKa3aHHEM aOCOJIOTHBIX MOTPEUIHOCTEH, a
IpY IPOBEACHUH pabOT Ha MPOBEPKY MPENNOIOKEHUN - yMETh CPAaBHUBATh 3HAUEHUS JABYX MPSIMBIX
U3MEPEeHUH C y4eToM aOCONIOTHOW MOTPEIHOCTH (HAampuMep, IyTeM CpaBHEHHS HHTEPBAIOB
HOJYYEHHBIX 3HaueHW Ha uucioBoil ocu). IlpoBeneHue n3MepeHHN M HCCIIEOBaHUM B Kypce
¢uzukn 10 - 11 kjaccoB JOMOJHSIOTCS MCIOIb30BAHUEM OTHOCUTENIBHBIX IOTPEIIHOCTEH,
yyaliuecs: JOJDKHbI HAayYHUThCS PACCUUTBIBATh OTHOCUTENbHBbIE IOIPEIIHOCTH B MpOCTEHIINX
CIIy4asiX IPsIMbIX U3MEPEHUIN U CPAaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUH.

OO0paimaeM BHHMaHHE, YTO OIIEHMBAHHE JIA0OPATOPHBIX pabOT JODKHO 0a3MpoBATHCS, KaK W B
KPUTEPHSIX OLIEHUBAaHUS SKcrepuMeHTalbHbIX 3aganuii KMM OI'D, He Ha NpaBMIIBHOCTH
oopmiieHHs OT4eTa 0 paboTe, a Ha MPABWJIBHOCTH JAEUCTBUN MO cOOpPY YCTAaHOBKH, IPOBEICHHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHOOPOB.

OcHaienue Juisi U3ydyeHus: OMOJIOTUH TMPEAICTABICHO KOMIUIEKTaMU JE€MOHCTPAIlMOHHBIX BIIAXKHBIX
npenaparos, repdapueB W KOJUIEKLIMH MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke HU(ppoBOH
naboparopuelt A MpOBeAeHUS MpakTUUecKux padot. Kpome Toro, npu n3ydeHnn OMOJIOTHU MOXKET
UCNONb30BaTh HH(ppoBas maboparopuss MO OHUONOTUM (KaK JOMOJHHUTEIbHBIM 3JIEeMEHT Ui
YTIyOJIGHHOTO U3y4YeHUs Kypca).

B yuebHOM mnporecce ydamuecss OOJKHBI MOITYYUTh BO3MOKHOCTh YYBCTBEHHOT'O BOCHPUSTHS
U3y4aeMbIX SBJICHUH M 00beKTOB. OHAKO M3ydaeMble SIBIEHUS M OOBEKTHl HE BCErJa MOTYT OBITh
HEMOCPEJCTBEHHO BOCIPOM3BEIEHbl WIM II0Ka3aHbl B y4yeOHOM MoMelleHuH. B 3Tom ciydae
y4eOHOe 000pyNOBaHUE AET BO3MOXKHOCTh MX BOCIIPOU3BECTH ONOCPEIOBAHO, Yepe3 KOJUIEKIUIO,
repOapHbIil IMCT, MUKPOIIPENapar, MoJieb, BUI€OPparMeHT U T.11.

Bnaxxnele mnpenapaTbl IpeNCTaBISAIOT €000 HaTypanbHble OOBEKTHI, CMOHTHPOBAHHBIE Ha
CTEKJISTHHOW TJIACTUHKE M OIYIIEHHbIE B CTEKJISHHBIN LUJIMHJIP C KOHCEPBUPYIOUIEH XKUAKOCTHIO,
au00 TMpescTaBleHHbIE B IUIACTHKE. 3/1€Ch MpEAaraloTcsl TOTaJbHbIE MpenapaTsl, MO3BOJISIONINE
M3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero yactu, (Hanpumep: "Kopenb 6000BOTO pacTeHus C
kiayoenbkamu", "l'amroka"); aHaTOMHUYECKME NpenapaThl, NpeJHA3HAYCHHbIE JUISI HM3y4YEeHHUS
BHYTPEHHETO CTPOCHHS OpraHM3Ma WM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHme
asarymkn”, "BHyTpeHHee cTpoeHue nTHlbl'"); OHMoIoruyeckre npenapaThsl, Jaroliue MnpeicTaBlieHIe



0 CTaausX pa3BUTHS opraHusMa (Hampumep: "PaszButue koctucroil peiObl", "PazButue Kypuisr").
Brnakuble npenapaThl UCIONB3YIOTCS KaK pa3JaTOYHbIN MaTepuas B Ipolecce AEMOHCTPALUU pU
W3YYEHHH HOBOIO MaTrepuaja WIM B IIPOLECCE BBIIOJHEHUS MPAKTUYECKUX 3aJaHMMH,
pa3paboTaHHbBIX Ha UX OCHOBE.

['epbapuu - coOpaHue MpecCOBaHHBIX, 3aCyIICHHBIX PACTEHUN WM UX YacTell MOMOraroT U3ydaThb
pacTeHre B KaOWHETE W y3HaBaTh €ro B MpHpoje, a repbapusaius - Hanboyee MpPOCTO crocod
COXpaHEHMsI PAaCTeHUN M UX 4YacTeil B T€YeHME JIMTEIbHOrO BpeMeHU. B mepeune mpenaiaraercs
cucTeMaTHyeckuii repobapuii (Hanpumep, "OCHOBHBIE TPYIIBI pacTeHU'") U repbapuil mo oOuen
Ouoyoruu (KOTOPBI MO3BOJSET MNPOWLUIIOCTPUPOBATH H3MEHUMBOCTb, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHYeCKHe KaTeropuy U BUI000pa30BaHKe, TUBEPIreHIINA U KOHBEPT €HIHS, TOMOJIOTHYHBIEC U
AQHAJIOTMYHBIE OPTaHbl, pyAUMEHTapHbIE OpraHel, apoMopdo3, uanoagantanus GEHOTUIl U TeHOTHII,
NOJUIUIONJNS, OTJAJICHHAas THUOpUIM3alMs, B3aUMOJICHCTBUE pacTeHUd ¢ aOMOTHYECKUMU
dbakTOopaMu cpebl, B3aMMOJICHCTBHE PACTCHHH ¢ OMOoTHYeCKUM dakTopamu cpeabl). ['epOapHbIii
MaTepHall UCHOJIb3YIOT KaK Pa3IaTOYHbIM MaTepHuai Ui IEMOHCTPALUN U3Y4aeMbIX OOBEKTOB, JUIs
BBITIOJTHEHUS MPAKTUYECKUX 3aJaHUi MpH 3aKperjieHUH MaTepuaia WU JTUArHOCTHUKU Y4eOHBIX
Pe3yIbTATOB.

Takxke mpeAcTaBleHbl KOJUIEKIIMM - Ha0Ophl MPEIMETOB WM BEUIECTB, MOAOOPAaHHBIX IO
omnpeneseHHbIM mnpu3HakaM. OOBEKTaMM HX MOTYT OBITh paclpaBiIC€HHBIE M 3aCylICHHBIE
HACEKOMbIE, PaKoOoOpa3Hble, PaKOBHHBI MOJUTIOCKOB, OT/AEIbHBIE YacCTU CKEJIETOB >KUBOTHBIX. B
KOJUICKIIUSX COYCTAIOT HATYPAIbHBIC OOBEKTHI C HX U300paKCHUEM B BUJIC PUCYHKOB WJIA MYJISDKEH
- umutauuid. [Ipennoxkennsie B nepeuyHe MoOp(oJOoruveckre KOJJIEKIUU AT MPEACTaBICHHE O
BHEIITHEM CTPOCHUM OpPraHOB WM WX YacTeW, IO3BOJSIOT IPOBOJUTH CPaBHEHUS OOBEKTOB,
BBISICHATH UX OOIIME YepThl U 4epThl pa3nuuus (Hampumep: "[IpencraBurenn oTpsa0B HACEKOMBIX"
U JIp.); OOIIeOMOIOTHICCKUE KOJIJICKITUH TIO3BOJISIOT BBISICHSATH B3AMMOCBSI3M B OPraHUICCKOM MHUPE,
paccMaTpuBaTh pa3BUTHE OPTraHU3MOB, IMPOCIEKHUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(mammpumep: "[IpuMephl 3aMUTHBIX MpHUCIIOCO0ICHM Y HacekoMbIX'"). Korekiuu, kak u repOapuu,
UCIIONB3YIOT KaK pa3aTOYHBIA MaTepuan MAis JIEMOHCTPAllMd H3y4aeMblX OOBEKTOB, Ui
BBITIOJIHEHHS TPAKTHYECKUX 3aJaHUM MPU 3aKPEIUICHUM MaTepuaia WU JUArHOCTUKH Y4eOHBIX
pE3yNbTaTOB.

O3HaKOMJICHHE Y4YaIlUXCS C MHUKPOCKOIMMYECKMM CTPOCHHEM JKUBBIX OPTraHM3MOB - OJIHA U3
[JIaBHEWIIUX 337a4 HayKH, I[O3BOJSIOIIUX TIOABECTH IIKOJbHUKOB K TIIOHMMAaHHUIO €IMHCTBA
OpraHu4eckoro mupa. J{is nmpoBeeHus J1abOpaTOpHBIX paboT B LUPPOBYIO TAOOPATOPUIO BKIHOUYEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/bl U 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS] UMEIOTCS HE00X0IuMoe
OCHAIIIeHUE JUIs IPOBEACHUS JIaOOPaTOPHBIX padoT.

[Mu¢ppoBast naboparopus BKJIOYAaeT HAOOp M M3rOTOBJIEHHUS MHUKpornpenapartoB. Cpexue
IpenapaTsl M3rOTAaBIUBAIOT A HEMEIJIEHHOIO paccMOTpeHusa. K HUM OTHOCATCA KUAKOCTHBIE
(0OBEKTHI OOBIYHO TTOMEUIAIOTCS B BOAY, a MpenapaThl COXPAHIIOTCS B TEUEHUE HECKOJIbKUX THEN),
cyxue (Hampumep, 4YacTUIly MNTHYbEro Iepa, MPOCTO MOJOXHTh Ha MPEIMETHOE CTEKJIO U
MUKpPOCKOIIUPOBATh), JKUBbIE IMpemapaThl (Ma3Ku - KaIuld >KMJIKOCTH, HampuMep KpOBU) H
BUTAJIbHBIE TIpenapaThl (KOTOpbIE MCIOJNB3YIOTCS Ui H3YYEHHUS MAaJOKJIETOYHBIX OOBEKTOB
(mpocTedmmMX, KOJOHUM BoJopociel), Juis HaOmoaeHus JBUWKeHHUs (Tydenbku, ameobl).
[TpuroroBneHre MUKponpenapara BeIpabaThIBAeT y y4yalllerocsi HaBbIKM CaMOCTOSATEIbHOM paboThI,
AaKTUBM3HUPYET UX MO3HABATEIbHYIO JEATENIbHOCTh U 3HAKOMHUT C TEXHUKOW M METOJUKON Hay4HOTO
uccienoBanus. B mudpoByto 1ab0paTopuio BKIIOUEH TaK)Ke U HAOOP MUKPOIPENapaToB, KOTOPHIH
COJIEP)KUT TIOCTOSTHHBbIE TIperaparbl, JI0JIT0€ BPEMsSl COXPAHSAIOIIMECS B MPUTOJHOM IS
MUKPOCKOIIUPOBAHMSI BUJIE.



Crnemyer OTMETHTh, YTO HapAgy C HCIOIb30BAaHMEM IIEPEUMCIIEHHOTO BBIIIE Y4eOHOTO
000py/IOBaHUSI BAXHYIO POJIb B HM3YYCHHH OMOJOTUH WIPAIOT HPUPOJIHBIC 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, )KMBOTHBIE KUBOTO Yrojika, akBapuyma, Teppapuyma.
D¢ GEeKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPUPOAHBIMH OOBEKTaMH SBISIFOTCS JKCKYPCHH B
OMOJIOrMUYECKHE U KPaeBEJUECKHe My3eH, OOTaHMYECKUE CaJibl, 300MapKU U OKPYKAIOIIUE IIKOIY
€CTECTBEHHBIE U HCKYCCTBEHHBIE TIPUPOTHBIE COOOIIECTBA.

TpagunuoHHble OMOJOTUYECKUE MYISDKM M MOJETH B HACTOSIEE BPEeMs YCIEUIHO 3aMEHSIOTCS
U(GPOBBIMU  00pa30BaTEIbHBIMU pECypcaMu: BUACOPpAarMEHTaMM, aHMMAIlUeH, BUPTYyaJbHBIMHU
naboparopusmu. L{udpossie oOpazoBaTenbHble pEeCypchl HE MOTYT CTaTh IMOJIHOICHHON 3aMEHOM
peasbHBIX MPUPOJHBIX OOBEKTOB, HO JAIOT BO3MOXXKHOCTH MO3HAKOMHUTHCA C 0oJiee HIMPOKUM
KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKH JUIsi UHTeHCU(UKauu 00pa3oBaTeNbHOTO Mpolecca U
00ecreynBaOT  HEe3aMeUIMTENbHYI0  OOpaTHYIO  CBSI3b,  KOMITBIOTEPHYIO  BU3YaJU3aIUIO
uH(pOpMaIliK, aBTOMATU3AIIMIO YIIPABICHUS Y4eOHO 1eATeIbHOCTHIO U KOHTPOJIb €€ Pe3yIbTaToB.

OcHamienne Uil W3YYEHUS XMMHW TPEACTABICHO B BHJE JEMOHCTPAIMOHHOTO O0OpPYIOBaHHS,
KOMIUIEKTa XMMHUYECKMX PEaKTHBOB C HEOOXOAWMBIM 00OpYyIOBaHHEM H3 OOIIEro KOMILUICKTa
nocynsl M1 000pyIOBaHUS JJIsl YUEHHUYECKUX OIBITOB M KOMILIEKTa Koyutekuuid. 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).

JleMOHCTpallMOHHBIN SKCIEPUMEHT SBISETCS Ba)KHOW YacTbi0 OOyuYeHHMs XMMHUHU. 31€Chb Ba)KHO
MOMHUTH, YTO TPU €r0 MPOBEACHUU O00S3aTENFHO IOJDKHBI OBITH COOJIOACHBI BCE HEOOXOAUMBIC
STaIIBL:

IIOCTaBKa LIeJIN DKCIIEPUMEHTA,

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

IIJIaHUPOBAHUE MOPSAAKA IPOBEACHUSA,

OIMCaHUE UCXOIHBIX BEIIECTB,

IIPOTHO3UPOBAHUE 0’KMJIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHHUN U PE3YJIbTaTOB SKCIIEPUMEHTA,
ONMCaHNE U3MEHEHUH, PON30LIEANINX C BENIECTBAMHU,

(opMyIHpOBKa BEIBOJIOB U3 IKCIIEPUMEHTA,

CO3JJaHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKU U COCTABICHUE YPABHEHUS PEAKIIUMA.

B mnpomnecce mnpoBeneHuss IEMOHCTpalMi, ydalluecs OCBAauWBAlOT JTalbl IPOBEIEHUS OIbITA,
nostoMy Haubosee >PQPEKTHUBHBIM SBISETCS HE TMPOCTOE OMNMCAHUE OMNbITa YUYHUTEIEM, a
UCIIONIb30BaHUE HBpHUCcTHYEeCKOW Oecenpl. [lpu peanuszamuu Takoro cleHapusi Jake HE OYEHb
CJIO’KHBINA OMBIT 3aHUMAET JIOBOJIHLHO MHOT'O BPEMEHH, HO CIIEJIOBAaHHE €My IO3BOJISIET 00ECIeUNUTh
NOHMMAaHHWE OO0Yy4arolIMMHCS MPUEMOB HAYYHOIO TIO3HAHMSI M HCIIOJIIb30BAHHE HX YXKE B
CaMOCTOSITENIBHOM JEATENIBHOCTH B MPOLIECCE YUEHMUECKOTO dKcrepuMenTa. Ha HadyanpHOM 3Tame
u3ydeHuss xumun (B 8 - 9 Kiaccax) MMEHHO TaKOH TMOAXO] MO3BOJSET JOCTHYh MaKCHMalIbHOU
3P PEKTUBHOCTH OT MPOBEIEHUS JTaOOPaTOPHBIX U MPAKTHUECKUX PaboT, a Takke CPOpMHUPOBATH Y
yyalxcs OTBETCTBEHHOE OTHOILLIEHUE K IKCIIEPUMEHTY.

[Ipy oOlLleHWBAaHWM YYEHHYECKUX MPAKTHUECKUX paldOT Ie1eco00pa3HO YUYHUTHIBATh IOAXO/BbI,



UCIOJB3YIOUIME B OSK3aMEHAIIMOHHBIX Marepuanax. Tak, B HacToslIlee BpeMs Ipeasaraercs
9KCHEPUMEHTAIbHOE 3aJaHue, IIPEAYCMATPUBAIOLLEE BBIOOP ABYX BELIECTB U3 MATH MPEAIOKEHHBIX
U IPOBEJACHUE C HUMM pEaKUui, OTPaKaIOIUX XUMUYECKHUE CBOMCTBA YKa3aHHOI'O B YCJIOBHHU
3ajaHus BemlecTBa. OlleHMBaHME MJET HAa OCHOBAaHMM OTYETa YYEHHKAa O IPOJAEIaHHOM pabore
(YpaBHEHHs peakIfii, BBHIBOJABl O HAONIOJCHHUSX) M Ha OCHOBAaHMM MPSIMOTO HAONIONEHHS 3a
JEHCTBUSAMHU YUEHUKA IO MPOBEJACHUIO ONBITOB. IIpn 3TOM BBIIENAIOTCS 3Tanbl 0TOOpa BELIECTB U
CMEIIMBAaHMS BEIIECTB B COOTBETCTBHHM C ITYHKTAMH WHCTPYKIIUHU K padoTe.

Baxueiiimm HanpaBlieHHEM Kak JIGMOHCTPALIMOHHOT'0, TaK M YYCHUYECKOTO SKCIICPUMEHTA JOJIKHO
CTaTh KCHOJIb30BaHHE HU(PPOBOW 1a0OPAaTOpUH, KOTOpas IO3BOJSET OPraHU30BaTh XHMHYCCKHI
SKCIICPUMCHT Ha IIPUHIUIINAIIBHO HOBOM YPOBHC, HepeﬁTH OT KaueCTBECHHOM OLICHKU Ha6JIIOI[aeMBIX
SBIICHUH K CHCTEMHOMY aHAaJM3y KOJMYECTBEHHBIX XapakTepucTHK. [Ipum paboTe ¢ narymkamu
udpoBoii 1abopaTopun 00eCIieunBaeTCs aBTOMATU3MPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
IKCIIEPUMEHTa MOXKET O0TOOpa)XaThCs B BHJC IpaKOB WM IOKa3aHHH NPUOOPOB, a PEe3yNIbTAThI
SKCIICPUMCHTOB MOT'YT COXPAaHATHCA IJIMTCIBHOC BPCMs. Hawnb6onee AKTYAJIbHBIM [IJI1 XHWMHUH
SIBJISICTCSL TIEPEX0]] K KOJMYCCTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIA MOXHO HPOUILTIOCTPHPOBATH
CIENYIOIMMH NPHUMEpPAMH: U3Y4EHHE CTPOCHHMs IUIAMEHH, omnpeneneHue pH B pasHbIX cpenax,
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, IOCKOJIbKY JaeT BO3MOXKHOCTb BBIIOJIHATE WHTEIPUPOBAHHBIE
yueOHbIe HCCIIeIOBAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHATh U OCBaWBAaTh 3JIEMEHTHI CTATHCTUKH
1 UHOOPMAIMOHHBIE TEXHOJIOTHH.

Ilpunooicenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPYJIOBAHUSI,
PACXOJHBIX MATEPHAJIOB, CPEJCTB OBYUYEHUSA
BOCIIUTAHUSA 151 CO3JIAHUA U OBECIIEUEHUSI
®YHKIIMOHUPOBAHUS IIEHTPOB OBPA30OBAHUS
ECTECTBEHHO-HAYYHOMN U TEXHOJOINYECKOM
HATIPABJIEHHOCTEM "TOUYUKA POCTA" B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOW MECTHOCTH U
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 enunnil
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
ydeHHUYECKas [{udposoii natunk pH
(busuka, xumus,  |[udpoBoii maTynk
OHOJIOTHS) [TOJIOKCHHUSI
[{ndpoBoii qaTunk
TeMIIePaTypPhI

[{ndpoBoii qaTunk
A0COJIFOTHOIO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
TaTunK

Becsl 21eKTpOHHBIE
yaeOubIe 200 T
MUKpOCKOIL: TU(PPOBOH
MJTH ONTHYECKHI ¢
yBenmuueHuem ot 80 X
HaGop 17151 U3roToBIECHUS
MUKpOTIpEIiapaToB
Mukpornpenapatsl
(Habop)
CoenuHUTEIbHBIE
POBOJIA, TPOrPAMMHOE
oOecneucHue,
METOIMYECKUE YKA3aHUS
KOMITJIEKT
COITYTCTBYIOIIIUX
PIIEMEHTOB JIJISl OTILITOB IO
MEXaHHUKE

KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJISl OTIBITOB IO
MOJICKYJISIpHON (hU3UKe
KOMITJIEKT
COITYTCTBYFOIIIUX
PIIEMEHTOB JIJISl OTIBITOB T10
PIIEKTPOMTHAMUKE
KOMITJIEKT




COIYTCTBYIOIINX
5JIEMEHTOB JJI ONBITOB 10
OIITHKE

1.2.

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

[IITaTHB J1ab0OpaTOPHBIN
XUMUYECKHM

Habop wamiex Ilerpu
Habop uHCTpyMEHTOB
[permapoBaIbHBIX

Jloxka 11 COKUTaHus
BEILIECTB

Crynka dapdopoas ¢
[IECTUKOM

HaGop 6anok myist
XPaHEHUS TBEPIbIX
peakTrBoB (30 - 50 mu1)
Habop cxistHOK
((h1aKOHOB) JJIs1 XpaHECHUS
[PACTBOPOB PEaKTHUBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Tpubop st moTy4eHust
ra3zoB

CrniupToBKa

['oprouee 111 CIUPTOBOK
DuibTpoBanibHas Oymara
(50 mt.)

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

MepHbIN IWIHHAP
(TJIaCTUKOBBII )

BopoHka cTekasHHas
(Manas)

Crakan crexasHHBIN (100
MIT)

["azooTBO/MHAs TPyOKa

bI1OJIOI' 1A

KOMIUIEKT BIIaXKHBIX
[IpenaparoB
IEMOHCTPALIMOHHBIN

Ha3HauYCHHE:!
TEMOHCTPAIIMOHHOE,
MaTepual KOHTeHepa:
[JIACTHK,

repMETUYHAS KPBIIIKA:

HaJIM4Ine,

1 mIT.

1 mrT.




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

He meHee 10 mpemnapaTos
113 IPUBEACHHOIO HUXKE
CIIMCKA!

Briaxxusiii npenapat
"be33yOka"

Briaxusiii npenapat
"T"amroka"

Briaxxusiii npenapat
"BayTpeHHee cTpoeHue
OPIOXOHOTOI'0 MOJUTFOCKA"
BitayxHb1 Ipeniapar
"BuyTpeHHee cTpoeHue
KpbICH"

BiaxHbli penapar
"BayTpeHHee cTpoeHHe
nArymKu"

BirayxHb1 Ipeniapar
"BuyTpeHHee cTpoeHue
I TULBL"

BitayxHb1 Ipeniapar
"BuyTpeHHee cTpoeHue
pHIOBI"

BiiayxHb1 Ipenapar
"Kapacp"

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

BirayxHb1 Ipeniapar
"Hepenna"

BirayxHb1 Ipeniapar
"Pa3BuTHe KocTHCTOM
pBHIOBI"

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

BitayxHbII nIpenapar
"Uepemaxa 6omoTHas"




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

2.2.

Kommexkr
repOapuen
[IEMOHCTPALIMOHHBIH

Hasnauenue:
NIEeMOHCTPALlMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

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

CIIMCOK 3KCIIOHATOB:
HaJ4yue

He MeHee § repbapueB U3
[IPUBEJICHHOTO HUXKE
CIIHCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuit

" [lukopacTyiue
pacteHus"

["epbapuii "Kopmossie
pacteHus"

["epbapuii "KynbTypHble
pacTeHus”

["epOapuii
"JlexapcTBEHHBIE
pactenus"

["epOapuii "MenoHOCHBIE
pactenus”

["epOapuii "Mopdonorus
pacTeHuit”

["epOapuii "OcHOBHBIE
rpynmbl pacTeHuit"
["epOapuii "PactutenbHble
cooOmiecTBa"

["epOapuii
"CesbCKOX0351ICTBEHHBIE
pacTeHus"

['epOapuii "SAnoButhie
pacTeHus"

["epbapuii kK Kypcy OCHOB
o oOiei 6uonoruu

1 mrT.

1 mrr.

2.3.

KoMmiext

Haznauenue:

1 mrr.

1 mrr.




KOJUIEKLIUU
IEMOHCTPALIMOHHBIN
(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"

Komnekius "Oburarenn
MOpCKOro jaHa'"
Konnexmus
"[lameonTonornyeckas"
Konnexmus
"[IpencraBurenu OTpsI0B
HACEKOMBIX'" KOJIUYECTBO
HACEKOMBIX: He MeHee 4
Komnekuust "Ipumepst
BaIIUTHBIX
[PHUCIIOCOOTICHHIN Y
HACEKOMBIX"

Konnexmus
"[IpucrocoOuTenbHbIC
M3MEHEHHUS B
KOHEYHOCTSAX HACEKOMBIX"
Komneknus "Pa3Burue
HACEKOMBIX C HEIIOJIHBIM
[IpeBpaLEHUEM "
Komnekius "Pa3surie
HACEKOMBIX C IOJHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
MIITEHUIB"

Kommexmus "Pa3surue
0abouku"

Kommexius "PakoBHHEI
MOJITFOCKOB"

Kommexmus "CemelicTBa
0abouek"

Komnekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
10161

Komiekuus "®opma
COXPaHHOCTH
MCKOIAeMbIX PACTEHHI U
PKUBOTHBIX"




Ha6op
[MAJICOHTOIOTUICCKUX
HaXOI0K
"[IpoucxoxaeHue
ueoBeka"

KOJIMYCCTBO MOJICIICH: HE
MeHee 14

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

Haznavenue: coopka
y4e€OHBIX YCTaHOBOK,
[pa3Mep CTOJICIIIHUIIBI: HE
meree 200 * 200 MM,
[UIABHBIM TIOABEM C
[TOMOIIbIO BUHTA!
HaIu4ue

[[ITaTuB
TEMOHCTPAIIMOHHBII

X IMHYICCKHIA:
HazHaueHue:
IEeMOHCTpaLus IpuoOpoB
1 yCTaHOBOK,

010pa, CTeP>KHU, JaKu,
My(TBI, KOJIbLIa: HATUYUE,
BO3MOKHOCTD
BaKpEIICHUS SJIEMEHTOB
Ha pa3JIu4YHON BBICOTE:
HaIu4ue

Anmnapat AJisl IpOBEACHUS
XUMUYECKUX PEaKIIUM:
Haznauenwue:
IEMOHCTPALIMS
XAMHYECKUX PEaKIUH,
[OTJIOTUTENb apOB U
ra30B: HAJTUYHWE,
MaTepuai KOJIObI: CTEKIIO
Ha6op nis snextponusa
TEMOHCTPALIMOHHBII:
Hasnauenue: nzydenue
3aKOHOB JJIEKTPOJIN3A,
cOOpKa MOJIENH
AKKyMYJISITOpA,

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




NIEeMOHCTpPALlMOHHBIE
OTTBITHI,

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 (PJIAKOHOB: HE
menee 10 .,

MaTepuai GIaKoOHOB:
CTEKIIO

poOKa: HaTM4He
[TpuGop It OTIBITOB TIO
XUMHH C JJIEKTPUIECKIM
TOKOM (J1aOOpaTOPHBINA)
[TpuGop s
VJLTIOCTPAIIH 3aKOHA
COXPAHEHUS MaCCHI
BEIIECTB: COCY/]
JlanionbTa: HANTUYKE,
poOKa: HaIM4Ke,

Tum puoopa:
IEeMOHCTPAIIMOHHBIN
/lenuTenbHast BOPOHKA:
Hasnauenue: paznenenue
NIBYX KUIKOCTEH 10
[JIOTHOCTH,

MaTeprasl BOPOHKH:
CTEKJIO

'Y craHOBKa s
[EPErOHKHU BEIIECTB:
Hasnauenue:
TEMOHCTpAIMS OYUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOMOAUIBHUK ISt
OXJTaXICHUS, aJUIOHK,
poOKka: Halu4Ke,

[UTHHA YCTaHOBKU: HE
MeHee 550 MM

[Ipubop 1u1st moTy4eHust
ra30B: Ha3HAUYEHUE!
[TOJTy9IEeHUE Ta30B B MaJIBIX
KOJTMYeCTBax,

COCTaB KOMIUIEKTA: HE




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

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

(0 - 100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMHUYECKUX
[PEAaKTHBOB

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

cosstHasz, opTodochopHas)

Ha6op "I'uapokcuasr"
(ruppoxcun dapwus,
CUAPOKCHUJL Kalus,
CHIPOKCHT KaJIbITHS,
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
[11€JI0YHO3EMENbHbIE
MeTabl" (JTUTHH,
HaTpUM, KaJbIUi)
Ha6op "Metansr"
(UTFOMUHUH, KeNe30,
Marauii, Mefib, IUHK,
0JIOBO)

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

BemecTBa" (cepa, hochop

(KpacHBIi1), OKCUJT

1 mT.

1 mT.




thocopa (V)

Ha6op "T"amorenst" (o,
Opom)

Hat6op "T"amorenunr"
(aJTFOMUHUS XJIOPU],
AMMOHMUSI XJIOpUJI, Oapust
xjopu, xenesa (I11)
XJIOpUI, KUl HOAuL,
Kaust XJIOpUJ, KallbLus
XJIOPUJIL, JINTHS XJIOPUJI,
Maraus xiaopu, meau (1)
XJIOpU/I, HATPHSI OPOMHI,
HaTpus propun, HaTPHUs
XJIOpU, LIMHKA XJIOPH]T)
Ha6op "Cynbdartsl,
cynb(ubl, CynbpuThH"
(amoMuHUA cynb(ar,
AMMOHWUS CyNb(arT,
pkenesa (1) cynsdun,
kenesa (11) cynsdar, 7-mu
BOIHBIN, Kanus cynbdar,
KkoOanbTa (II) cynbdar,
Maraus cynbdar, Meau
(I1)) cynbdar 6e3BoAHBIH,
menu (II) cynedar 5-tu
BOJIHBINA, HATPHS CYIbOUI,
HaTpus CylIb(UT, HATPUS
cynbGaT, HaTpHs
ruapocysibdar, HUKEs
cynbdar

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

Hab6op "®ocdarsl.
Cunukatsl" (kanus
MoHOTHUIpoOpTOdOCcharT,
HATpUs CUIMKAT 9-Tu
BOJIHBII, HATPUS
opTodocdar
TpeX3aMeIlEeHHbIN, HATPUS
muruapodocdar)

HaGop "AreraTsl.
Ponanuabl. CoenrHeHHs
brene3a’ (Kaus areTar,
kamust peppo (1)
reKcaluaHul, KaIus




dbeppo (I11) rexcarmonu,
KaJust 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 (II) xmopun 6-tu
BOJTHBII )

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

HaGop
"Kucnoponaconepxkarue
OpraHu4ecKue BelecTna"
(alleToH, MIMIIEPHH,

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




[YKCyCHasl, KCJIOTa
[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 KOMILJICKTA:
Komexknus "Bosgokaa"
Kosmekius "KaMmeHHBIH
YTOJIb ¥ TIPOJTYKTHI €T0
repepaboTku’”
Komekuus "MeTtamisl 1
cIuIaBel'”

Kosneknus "Munepaiibl 1
ropHbie opoabl” (49
BHJIOB)

Kommexmus
"MunepaibHbie
ynoopenus"

Komnekuus "Hed1h u
[IPOITYKTHI €€
repepaboTku”
Kommexmust
"IImacTmaccher"
Komutexmus "Tommmso"
Komtekuus "YyryH n
cTaJb"

Komrekuus "Kayuayx"
Konnexus "lkama
TBEpIOCTH"

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

1 mrT.

1 mrr.

DOU3NKA

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

CTEpKEHb, JIANKHU, KOJIbIIA,

1 mrr.

1 mrr.




My ThI: HATHYWE

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

(hyHKIHS TOTbEMa U
OMYyCKaHUs CTOJIUKA!
HAJIMYHC

1CTOYHUK MOCTOSHHOTO B
[epeEMEHHOTO
HaIPSKEHUS
Ha3znaueHwe: 11l TUTaHUS
[PEryJIupyeMbIM
[epeMEHHBIM 1
[IOCTOSIHHBIM TOKOM
PICKTPUICCKUX CXEM,
uacrtota, I'11: 50,
rmoTpebisieMast MOIITHOCTb,
BA: 10

MaHOMeTp JKHJIKOCTHOM
IEMOHCTPALIMOHHBIN:
Haznauenwe: mist
M3MEPEHUS JaBICHUS 10
300 MM BOASIHOTO CTOJI0A
BBIILIC U HIKE
ATMOC(EPHOTO J1aBJICHUS,
ctexstHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaJIM4YHe

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

TBa KaMepTOHA Ha
[PE30OHUPYIONINX AMIUKAX:
HaJI4HeE,

[PE3UHOBBI MOJIOTOYEK:
HaJIMYKe

Hacoc BakyyMHBII €
PIEKTPONPUBOJIOM:
Haznauenue: co3maHme
[pa3psOKEHUS UK
M30BITOYHOI'O JABJIEHUS B
3aMKHYTBHIX 00BEMaX,
OITBITHI: KHIICHHE




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

Tapenka BakyymHasi:
Ha3unauenue:
IEMOHCTPALIMS OIBITOB B
3AMKHYTOM 00BbeMe ¢
[pa3pEKEHHBIM BO3yXOM,
OCHOBAHHE C KPAHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pE3UHOBAS
[IPOKJIAAKA,
PIIEKTPUYECKUI 3BOHOK:
HaIu4yue

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

OrHUBO BO3/YIIHOE:
HaznaueHwe:
IEMOHCTpALIMS
BOCIUIAMEHEHHUS TOPIOYE
CMECH TIpU €€ ObICTPOM
CKaTHH,

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

4.1.

OO6opynoBaHue st
IEMOHCTPAIIMOHHBIX
OIIBITOB

[Ipubop st
IEMOHCTPALIMH J1aBJICHUS
B )kuIKoCcTH: Ha3zHauenme:
IEMOHCTPALIMS U3MEHEHUS
aBJIEHUS C TIIyOHMHOM
[Orpy>KeHUs,

TaTYMK TaBJICHUA,
KPOHILTENH ISt
KpETUICHUS Ha CTEHKE
cocyJia: HalTu4ue

[Ipubop st
TEMOHCTpPALIHI




aTMOC(EPHOTO TaBJICHHS
(Marnebyprekue
[TOTYIIapHs ):
Hazunauenue:
[IEMOHCTpPALIUS CUJIBI
aTMOC(EepHOTO TaBICHMSI,
1TBa pa3beMHBIX
METALTUIECKIX
[OJTyIIapysi C MPOYHBIMU
PyYKaMH U XOPOIIIO
PUILTH(OBAHHBIMU
KpasMu, HUIIIEIh C
KpaHOM: HaJTM4He,
CO3/1aBaeMO€ BHYTpPHU
[1apoB
BAKYYMMETPUUYECKOE
masienue: He MmeHee 0,05
MIIa,

MaKkcUMaJIbHOE
[pa3phIBAIOIIEE YCUIIHE: HE
menee 90 H

Ha6op ten paBHOTO
o0bema: Hasnauenue: ans
onpeiesIeHus 1
CpPaBHEHHUS TEIUIOEMKOCTH
M TUTOTHOCTHU PA3IMYHBIX
TBEPABIX MAaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMYHbIX
MaTepuasoB: HE MeHee 3
[1T.,

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

KPIOUKH IS

1O/ IBEIITUBAHUS
[MJIHHIPOB: HATTMYHE
Cocypl COOOIIAIONITHECS
Ha3nauenue:
TEMOHCTpAIIHS
0JINHAKOBOTO YPOBHS
OJTHOPOJIHOM KUJKOCTH B




COOOIIAONITUXCS MEXKTY
co0oli cocynax pa3HOi
(hopMmBI,

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

[10JICTaBKa: HATMYHE
TpyOka HproTona:
HaznaueHue:
IEMOHCTpAIIHS
0JIHOBPEMEHHOCTHU
[aIeHUs Pa3INYHBIX TEII B
[pa3peKEHHOM BO3IyXeE,

(b yHKIIHS TIOJIKJTFOYCHHS K
BaKyYMHOMY Hacocy:
HaTu4ue,

UTMHA TPYOKH: HE MEHEe
80 cM.,

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

[[Tap [Tackass:
HazHaueHue:
IEMOHCTpALIMS TIepeadn
[IPOU3BOIUMOTO Ha
PKUIKOCTD JaBJICHUS B
3aMKHYTOM COCY/IE,
IEeMOHCTpAaIIUS MOAbeMa
PKUJIKOCTH TI0]T JICHCTBHEM
aTMOC(hepHOTO TaBICHHUS,
METAUTAYECKUN IHJIHHAP
C oIlpaBamH, MOPIIEHb CO
IIITOKOM, ITOJIBII
MEeTaTUYEeCKHil map ¢
OTBEPCTUSIMU: HATUYUE,
JUTHHA [WIHHIPA: HEe
MeHee 22 cMm,

TuameTp Iapa: He MeHee
8 cM

[[Tap ¢ KonBbIOM:
Haznauenwue:
IEMOHCTpALIUS
[pACIITUPEHUS TBEPAOTO
TeJia MpU HarpeBaHUH,
[ITaTHB, METAJTHICCKOE
KOJIBIIO ¢ MYy(DTOH, map ¢
[IETIOYKOM: HAJIUYHE,




JUTMHA [IETIOYKH: HE MEHEe
80 MM,

uaMeTp 1apa: He MeHee
25 Mmm

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

MaTepual LWIAHIPOB:
CTaJlb U CBUHEII,

KPIOUKH IS
[MOBEITMBAHUS: HAIUYHE,
CTPYT, HallpaBJIArOIIas
TpyOKa: Hanuuue
[TpuGop Jlenna:
Hasznauenue: niist
rcciea0BaHus
3aBUCHMOCTH
HaIrpaBJICHUs
MHTYKIIUOHHOTO TOKa OT
XxapakTepa U3MEHEHHUS
MarHMTHOTO MTOTOKA,
CTOMKA C KOPOMBICIIOM:
Hau4ue,

KOJTMYECTBO
QITFOMUHHEBBIX KOJIEIl: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJISI[: HaJTU4IKe

MarHuT 1yrooOpa3Hblit
TEMOHCTPALIMOHHBII:
Ha3unauenue:
ITIEMOHCTPALIUS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,
TUIT MAaTHUTA:
HaMarHUYEHHBIH OpYCOK,
KOJTMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYEeHHE TOJIFOCOB
MarHuTa: HaJau4ue
MarauT noJIoCOBOM
[IEMOHCTPALIMOHHBIN
(mapa): Ha3znauenue:
IEMOHCTpALIMS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,




TUTI MarHUTA!
HaMarHA4YeHHBIH 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,

HaMarHMYeHHAs CTPEJIKa:
Hannuue,

KOJTMYECTBO IIBETOB
MarHurTa: He MeHee 2,
[MO/ICTaBKa: HATNIHE
Ha6op
TIEMOHCTPALIMOHHBII
"JnekTpocraTuka"
(371eKTpOCKOIBI (2 WT.),
cynTaH (2 mT.), maJouka
CTCKJISTHHASI, ITaJl0YKa
POOHUTOBAS, IITATUBBI
3o0JMpyromue (2 1mirt.)
Maruna snekTpodopHas
VM BBICOKOBOJIBTHBIN
cTouHuk: Haznauenue:
TUTST TTOJTY9CHUS
PIEKTPUYECKOTO 3apsaa
BBEICOKOT'O TTOTCHITHATIA U
[OJTy4eHUsI UCKPOBOTO
paspsna,

ITICKY Ha CTOMKax:
HaTH4ne,

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




MCTOYHUKY TOKA, /IS
COOPKH JIEKTPUUECKHUX
[erneu, BKiIrovas
PIIEMEHTHI U3 paObOTHI
"[locTostHHBII
PICKTPUYECKUM TOK"

4.2.

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

0)3e))

[[ITaTuB J1aOOPaTOPHBIIA C
epiKaTensIMu

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

IAJTUHIP aTFOMUHUEBBIN
25 cm3

IUITUHIP aTFOMUHUEBBIN
34 cm3

LIUITUHIP TIACTUKOBBINA 56
cM3 (A1 U3MEPEHUS CUITBI
Apxumena)

npyxuHa 40 H/m
npyxuna 10 H/m

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

MEpHasi JICHTA, JIMHEHKa,
TPAHCIIOPTHUP

OpPYCOK C KPIOUKOM U
HUTHIO

HaIpaBJISIOIAsl TIMHON
He MeHee 500 MM.
J10KHBI OBITH
oOecreyeHbl pa3Hble

KO3 (HULIMEHTHI TPEHUS
Opycka 1o
HAMPaBJISAOIICH
CEKYHIOMEpP
PIEKTPOHHBINA C TATYUKOM
HaIpaBJIsOIIAst CO
KON

OpYCOK JIepPEBSHHBIN C
[TyCKOBBIM MarHUTOM
HUTSIHOW MasTHHUK C
TPY30M C ITYCKOBBIM
MarHuTOM U C
BO3MOKHOCTBIO

8 mIT.

4 11T,




M3MEHEHUS JUIMHBI HUTU
[ppryar

0JIOK ITOIBUKHBIA

0JIOK HETIOIBUKHBIN
KaJTIOpUMETp

TepMOMETP

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

BOJIBTMET
nByxmpenenbHbiid (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)
[IepEeMEHHBII pe3ucTop
(peoctat) 1o 10 Om
COCTUHUTEIILHBIC
rpoBoja, 20 mrT.

KITFOY

HAaO0Op MPOBOJIOYHBIX
pe3ucTopoB plS
coOuparoIas J1H3a,
(hoKyCHOE paccTosHue
100 Mmm

coOuparoias JuH3a,
(hoxycHoe paccrosiaue 50
MM

[paccenBaroias TMH3a,
(hoKyCHOE pacCTOsTHUE -
75 MM

bKpaH

OTITUYECKAsI CKaMbS
cinanx "Moaenb
rpenmMera”

OCBETHTEIIh
MOJTYLIIITUHIP C
[JTAHIIIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop 11t u3yueHus




ra30BbIX 3aKOHOB
Kanumsper
JlndpakimonHas peeTka
600 mTprxoB/MM
JlndpakimonHas pemeTKa
300 mTpuxoB/MM
3epkaino

UlasepHas ykaska
[lonspoun B pamke

[Lleau FOura

KaTyiika MOTOK

b0k 11og0B

biiok KoHAEHCaTOPOB
Kommnac

Marsnut

DIIEKTPOMAarHuT

OnuiKy >Kee3HbIe B
OaHke

TexHomoruyeckas HaIIPpaBJICHHOCTb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP AJIst
[IPaKTUKU OJIOYHOTO
[IpOrpaMMUpPOBaHUS
C KOMILJIEKTOM
TaTYNKOB

PoGoToTexHMYeCKHiA
HaOOp NpeHa3HAYCH IS
M3Yy4CHUS OCHOB
[POOOTOTEXHUKH, JICTAJICH,
Y3JI0B ¥ MEXaHHU3MOB,
HEOOXOIUMBIX JUIS
CO3aHus
[POOOTOTEXHUYECKIX
[YCTPOWCTB.

Habop npencrasisier
co00M KOMILJIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COCOANHUTCIBbHBIX
DIIEMEHTOB U
DJIICKTPOTCXHUYCCKHUX
KOMITOHEHTOB.

HaGop mo3Bossier
cobupats (1
[IpOrpaMMUpPOBATH
coOupaeMble MOJIENN), U3
DJIEMCHTOB, BXOIAIIINUX B
€ro cocTaB, MOJICITH
MCXAaTPOHHBIX U
[POOOTOTEXHUUECKUX
[YCTPOWCTB C
ABTOMATH3HPOBAHHBIM
[YIIpaBIICHUEM, B TOM
YKCIIC HA KOJIECHOM X0y,

A TAaK)K€ KOHCTPYKIIUH,

1 mrr.

1 mrr.




OCHOBaHHBIX Ha
MCIIOJIb30BaHUU TIepead
(B TOM 4HcCIIe YEPBSIYHBIX
1 3yOuaThIX), a TAKXKE
[PBIYATOB.

CBETOIMO/IHBIN
MATPUYHBIA TUCIUICH C
0eIIoi MOACBETKOM Ha
KOHTpOJLIEpe
KosmmuecTBo nopros
BBO/1a/BBIBOJIA HA
KOHTpOJIEpE HE MEHEE 6
KoruecTBO KHOMOK HE
MeHee 4

O011IEE KOJIMYECTBO
HIIeMEHTOB: HE MeHee 520
[T, B TOM YHUCIIE:

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

2) cepBOMOTOPHI

3) JaTYUK CUJIIBI

4) MaTYUK PaCCTOSHUSI

S) naT4uk 1BeTa

6) aKKyMYJIATOpHAs
OaTapes

7) [InacTukoBbIe
CTPYKTYpHBIE SJI€MEHTHI,
BKITIOYAsT
nepdoprpoBaHHbIE
DJIEMEHTBI: OaJIKH,
KYOWKH, OCH U BaJIbI,
COCTUHUTEIIEHBIC
PIIEMEHTHI K OCSIM,
[IIeCTePHH,
[peHa3HauYeHHBIC IS
CO3/TaHUS YEPBSIYHBIX U
3yOuaThIX Tepeaay,
COCTUHUTEITBHBIC U
KpereKHbIe DIIEMEHTHI;
7) IIporpammHoe
oOecrneucHue,
MCTIOB3yeMOe ISt
MPOrPaMMHUPOBAHUS
coOnpaeMbIxX
[POOOTOTEXHUUECKUX
MOJIETIEN U YCTPOMCTB,




NTOCTYIHO JJIS1 CKaYMBaHUS
3 cetu MHTepHeT

O06pa3oBaTENbHBIN
Ha0Op 10 MEXaHUKE,
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
JIEMEHTHOH 0a3kl,
[IPUMEHAEMON JUIs
MHKEHEPHO-TEXHUYECKOTO|
TBOpYECTBA yUAIUXCS U
pa3paboTKu y4eOHbIX
Mozpeneir podoTos. Habop
TOJKEeH MTO3BOJISITh
YJaIIuMCsl Ha IPAKTHUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUU
[IPOEKTUPOBAHUS
[POOOTOTEXHUUECKHUX
KOMIUJIEKCOB Ha IIpUMeEpe
[yaeOHBIX MoJeneit
POOOTOB, a TAK)KE U3YUHUTh
OCHOBHBIE TEXHUYECKHE
pereHust B 001acTu
KHOCPHETUYECKHUX U
BCTPANBAEMbBIX CHCTEM.

B cocTaB KOMIIIIEKTa
TOJKeH BXOAUTH HAOOP
KOHCTPYKTHBHBIX
PIIEMEHTOB /7151 COOPKU
MaKeTa
MaHUITYJISIIIHOHHOTO
[po00Ta, KOMIIJIEKT
METaTHYECKUX
KOHCTPYKTHBHBIX
PIIEMEHTOB /17151 COOPKU
MaKeTa MOOMJILHOTO
poboTa u T.M.

B cocTaB KOMIIIIEKTa
BXOJIUT HAOOp
PIIEKTPOHHBIX
KOMITOHEHTOB JIJISI

M3Y4CHUS OCHOB

1 mT.

1 mT.




PIICKTPOHUKHU U
CXEMOTEXHHUKH, 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 MAJIbIN - HE
McHee 2 IIT,
MH(ppaKpacHBIN JaTUYHK -
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,
KOHJICHCATOPBHI,
CBETOJINOJIBI PA3TTUIHOTO
HOMHHAJIA), KOMIUIEKT
[TPOBOJIOB JIJIs
OecIracyHoro
[IPOTOTUITUPOBAHUS,
riaTta 0ecIracaHoro
[IPOTOTUITHUPOBAHHS,
AKKYMYJITOP U 3apsTHOE
[YCTPOMCTBO.

B cocraB KoMILIEKTa
TOJKEH BXOJIUTh
[TPOrpaMMHUPYEMBIN
KOHTpOJLIED,
[TPOrpaMMHUPYEMBIi B
cpene Arduino IDE unu
QHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHsIeMbIX
cpenax pa3paboTKHu.
[IporpamMmmupyemslii
KOHTPOJUIEP TOJIKEH
00JaaTh TOPTaMHU TSI
MOJIKITIOYEHUS IIM(PPOBBIX
1 aHAJIOTOBBIX YCTPOWCTB,
mHTepdeiicamu TTL,




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

B cocraB koMILUIeKTa
TOJDKEH BXOJUTh MOJTYJIb
TE€XHUYECKOT'O 3pEHUS,
MpEeACTABISAIONNNA COO0H
BBIUHCIIUTEIIBHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MHUKPOIIPOIIECCOPOM
(x0J1-BO s1iep - HE MeHee 4
11T, 4acTOTa siApa HE
Menee 1.2 I'T, o0beM
O3V - He MeHee 512 MO,
00BEM BCTPOEHHOM
rmamsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoi (MaKCHMaJIbHOE
[pasperieHue
BUICOIOTOKA,
repeaaBaeMoro Imo
muTepdeiicy USB - He
Menee 2592 x 1944 en.) u
OIITHYCCKON CHUCTEMOM.
Mo1ysib TEXHUYECKOTO
BpeHus J0DKEeH 00J1a/1aTh
COBMECTUMOCTBIO C
[Pa3TMYHBIMHU
[IPOrpPaMMUPYEMBIMHU
KOHTpOJIEpaMU C
[MOMOIIBI0 HHTEP(DEcoB -
TTL, UART, I12C, SPI,
Ethernet. Moaynb
TEXHUYECKOTO 3PECHHUS
ITOJKEH UMETh
BCTPOEHHOE MPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTNIEPALMOHHON CHCTEMBI
Linux, mO3BOJISIOIICE
OCYIIECTBIIATh HACTPOUKY
CHUCTEMbI MAIlTHHHOTO
00yueHus: mapaMeTpoB
HEMPOHHBIX CETEU IS
0OHapyKeHHS O0BEKTOB,
onpeIeTIeHUs UX
rapaMeTpoB H
TanpHeHmen
MIeHTU(DUKAITNH.




KOMIIUIEKT JOJIKEH
oOecrieunBaTh
BO3MOYKHOCTh M3YYCHUS
OCHOB pa3padOTKu
[POrpaMMHBIX U
ATapaTHBIX KOMIUIEKCOB
MH)XCHEPHBIX CHCTEM,
pereHwuii B cepe
"NnaTepHer Bemeit", a
TAK)KE PELICHUI B
00J1aCTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEIUICKTa ¥ MAIlIHHHOTO
00yUYeHUSI.

KommbrotepHoe o0opynoBanue

1

HoyTOyk

Dopm-pakTop: HOYTOYK;
DKecTkast, HeoTKIIIouaemast
KJIaBUATypa: HAINYUE;
Pycckas packinaaka
KJIaBUATyphl: HAJINYHE;
JlnaroHaib PKpaHa: He
MeHee 15,6 1IOMMOB;
Pa3perieHne SkpaHa: He
Menee 1920 x 1080
IMUKCEIIEH;

KosmmuectBo saep
rporieccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee &;

bazoBas TakTOBas YacToTa
Mpolieccopa: He MeHee |
[T

MaxkcuManbHas TAKTOBAst
gacToTa Mmporeccopa: He
menee 2,5 I'T;
Ksm-namars npoieccopa:
He MeHee 6 MOaiiT;
O0BeM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMsTH: HE
MeHee 8 ['0aliT;

O0BeM noaaepKUBAEMO
OIepaTUBHOM MaMsATH (JU1s]
BO3MOKHOCTH
[pacIIpeHHsi): He MeHee
24 T"0aiit;

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

Bpemst aBTOHOMHOM




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
[epEeXOIHUKOB HE
[PEAYyCMOTPEHO):
HaIH4uue;

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

becnipoBoHas CBA3b
Wi-Fi: nanuuwue ¢
[MOJEPKKON CTaHaapTa
[EEE 802.11n nnu
COBpPEMEHHEE;
\Web-kamepa: Hanuuue,
MaHumynsaTop "Mbip":
HAINIHE;
[IpenycTaHoBieHHas
OTIepallMOHHAS CHCTEMa C
rpadu4ecKuM
MOJTb30BATEIHCKIM
HTEpdEeiicom,
oOecnieunBaroias padboTy
[pacTipoCTpaHeHHbIX
00pa3oBaTeNbHBIX U
00I11€CUCTEMHBIX
[IPUIIOKEHUN: HAJIMYHE.

MOV (mipunrep,
CKaHep, KOIHUp)

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

@dopmat Oymaru: He
MeHee A4;

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

MakcuManbHOE

1 mrr.

1 mrT.




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

Tabauya N 2

MPO®UIbHBIN KOMILIEKT OBOPYJOBAHUSI

HaumenoBanue
obopynoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapaKTEPUCTUKU

KonngectBo equHumIL
JUT IPO(HIIEHOTO
KOMILICKTa
(061Ie00pa3oBaTeIIbHBIC
OpraHu3aIu, He

KonuyecTBo enuHumII
111 TPOQHUIBHOTO
KOMILIIEKTa
(MaJIOKOMITJIEKTHBIE
00111600pa30BaTEIIbHBIC

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

HEA30BAS (OBA3ATEJIBHA S UACTD)
EcTecTBeHHO-Hay4YHas! HAITPABICHHOCTD
1. [Hudposas O0ecrieunBaeT BBIIIOJIHEHUE |3 IT. 2 wT.

lTabopaTopus 1o ITabopaTOPHBIX padOT HA

Oouroorun [YpOKax 1o OMOJIOTHU B

(yueHnueckas) OCHOBHOM IIIKOJIE U

[MPOEKTHO-UCCIEA0BATEIBCKOM]
NesATEeIbHOCTH YUaIlInXCs.
Kommnekranus:
becipoBOAHON MYIbTUAATYUK
o OuoJioruu ¢ 6-1o0
BCTPOEHHBIMH JIATYUKAMM:
/laTyuK BIaXHOCTH C
T1ana3oHOM U3MEPEHMS
0...100%

JlaTuMK OCBEIIEHHOCTH C
T1ara3oHOM U3MEPEHHUsI He
y>ke yem ot 0 7o 180000 1k
Jlatuuk pH ¢ nuamnasonomM
3MepeHus He yxxe yem oT 0
o 14 pH

/laTunk TEMIIEpaTyphl C
T1ana3oHOM U3MEPEHHUsI HE
yxe yeM oT -20 mo +140 C
JlaTuuK
PIEKTPOIPOBOANMOCTH C
uana3oHaMyu U3MEPEHUs He

yoxe gem oT 0 10 200 MxCw;




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

JlaTuuk TemnepaTypsl
OKpY>Karollel Cpeibl ¢
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

Kparkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOit
imaboparopuu

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

[IporpamMmMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 30
padot

YakoBka

Hanuuune pycckos3pI9HOTO
caiiTa NOAJEP>KKHU, HAITMYHE
BHICOPOJIUKOB.

[{udposas
iraboparopus 1o

X MUK
(yueHuueckas)

ObecrieynBaeT BBIIOJIHEHUE
mabopaTOPHBIX padOT MO
XUMHUHU Ha YPOKax B OCHOBHOM
[ITKOJIE U
[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YYaIIXCs.
KoMmiekTamusi:
becnpoBOHOM MYIBTHAATIUK
[10 XUMHH C 4-Ms
BCTPOCHHBIMH JIATYUKAMH:
Jlatunk pH ¢ nuanasonom
n3MepeHus He yxe uem ot 0
o 14 pH

JlaTark BHICOKOM
TeMIIepaTyphl (TepMOIIapHBIi)
C IMana3oHOM H3MEPEHUs He
yke gem oT -100 o +900 C
JlaTunk
PIEKTPOIPOBOANUMOCTH C
Tuana3oHaMHu U3MEPEHUS He

3 mT.

yke ueM oT 0 10 200 MxCwm;

2 1IT.




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

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

3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 10
PKCITTyaTauu muQpoBOi
imabopaTopuu

HaGop nabopaTopHoit
OCHACTKH

[TporpammHoOe oOecnieueHmne
MeTtoanueckue
pexomeHauuu He meHee 40
padot

Hanuuune pycckos3pI9HOTO
caiTa IOAIEPKKU

Hannuue BUIeOpOIuKOB.

[{udposas
iraboparopus 1o

(buznke
(yueHuueckas)

ObecnieunBaeT BHIMOIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca QU3UKH.
Kommiekranus:
becripoBOHON MyJIBTUAATUUK
o gusuke ¢ 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{udpoBoit naTunk
TEMIIEPATYPHI C TUANa30HOM
M3MepeHus He yxke yeM oT -20
o 120 C

[{udpoBoit gaTunk
A0COJTIOTHOTO JABJICHHUS C
ana3oHOM U3MEpEeHHsI He
y:ke ueM ot 0 1o 500 kIla
/[aTYMK MarHUTHOTO MOJIA C
arna3zoHOM U3MEPEHMsI HE
yxe yeM oT -80 10 80 MmTn
JlaTunK HanpspKEHUs ©
arna3zoHaMy U3MEpPEHUs 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

JlaTuuk TOKa HE YK€ YeM OT
-1 o +1 A

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

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
KkabOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[IPOBEICHUS YKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu MUPPOBOii
imaboparopuu

[IporpamMmMHOe obecrieueHue
Mertoauueckue
pexomennanuu (40 padbor)
Hanuuune pycckos3pI9HOTO
caiTa IOAIEPKKU

Hannuue BUIeOpOIuKOB.

KomneroTepHoe o0opyioBaHue

4.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKecTkas, HeoTKIro9acMast
KJIaBHaTypa: HAJIHYNE;
Pycckas packnanka
KJIaBUATYphI: HAJINYUE;
/luaroHanb sKpaHa: HE MEHee
15,6 nroiMoB;

Paszpelienne skpana: He
Mmenee 1920 x 1080 nmukcerneii;
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;

Khmi-namsats npoieccopa: He

2 1.




MeHee 6 MOaliT;

O0beM yCTaHOBJICHHOMN
OTICPaTUBHOM MaMSITH: HE
McHee 8 ['0aliT;

O0BeM noIIep)KUBAEMOI
OTNEePaTUBHON MaMsTH (17151
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;
Hanuuue monyneit u
mHTEepEiicoB
(McTIoSIb30BaHUE
[epEeXOIHUKOB HE
rpeaycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HAJIMYKE C TTOAJICPKKOM
crangaprta IEEE 802.11n unu
COBpPEMEHHEE;
\Web-kamepa: Hajgnuue,
ManunynasaTop "MbIb'":
HaTHINC;
[IpenycTanoBIeHHAas
OTIepallMOHHAs CHCTEMA C
rpadu4ecKuM
MOJTb30BATEIHCKIM
mHTEepdEeiicom,
oOecnieunBaroias padboTy
[pacIpOCTpaHEHHBIX
00pa3oBaTEeNbHBIX U
00IIECUCTEMHBIX
[TPUIIOKEHUN:

HaTH4ue.

AKKyMyJiiTopoM: 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

MakcruMaabHOE pa3peleHue
reyatu: He MmeHee 1200 X
1200 Touexk;

Mutepdeiicer: Wi-Fi, Ethernet

(RI-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

ECTGCTBCHHO'Hay‘IHaH HAaIIpaBJICHHOCTDb

1.

[{udposas
lmabopaTopus 1o

OHOIOTHH
(yueHuueckas)

O06ecnieurBaeT BHITIOJHEHUE
ImabopaTOPHBIX pabOT HA
lypOKax 1o OMOJIOTUH B
OCHOBHOM ILIKOJIE U
[MPOEKTHO-UCCIEA0BATEIBCKOM]
NeATEIbHOCTH YUaIluXCs.
Komrmnekranus:
becripoBOAHON MYIbTUAATYUK
110 OnoJioruu ¢ 6-10
BCTPOCHHBIMH JIaTYUKAMM:
/laTyuK BIaXHOCTH C
T1ara3oHOM U3MEPEHHUS
0...100%

JlaTuK OCBEIIEHHOCTH C
Tara3oHOM U3MEPEHUsI HE
yke ueM ot 0 go 180000 ik
/laTuuk pH ¢ nnanazonom
M3MEpEeHHs He yxe yeM oT ()
o 14 pH

JlaTurk TeMmepaTypsl C
Tara3oHOM U3MEPEHUsI HE
yxxe gem oT -20 no +140 C
/laTunk
PIEKTPOIPOBOAUMOCTH C
Tuana3oHaMu U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCMm

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

[IporpammHoe obecnieueHue
MeToauueckue
pexomeHauuu He meHee 30
padot

'YakoBka

Hanuune pyccKosS3bI9HOTO
caiTa NOAJEPKKHU, HATTMYHE
BUICOPOJINKOB.

[{udposas
lmabopaTopus 1Mo

X MUY
(yueHnueckas)

O06ecnieurBaeT BHITIOJHEHUE
TabopaTOPHBIX pabOT MO
XMMHUHU HA YPOKax B OCHOBHOM
[ITKOJIC
[MPOEKTHO-UCCIEA0BATEIBCKOM]
eI TeIbHOCTH YUaIHXCA.
KoMmiekranusi:
becipoBOAHON MYIbTUAATYUK
[0 XUMHH C 4-Mst
BCTPOEHHBIMH JIATYUKAMM:
/laTuuk pH ¢ nnanazonom
M3MEpeHUs He yxe yeM oT ()
o 14 pH

J[aTdrK BBICOKOM
TeMIIepaTypsl (TepMOIIapHbIN)
C IMana3oHOM MU3MEpPEHUs He
y>ke yem oT -100 no +900 C
JlaTunkK
PIEKTPOIPOBOAMMOCTH C
uana3oHaMHu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MmxCm

JlaTuuk TeMmepaTypsl
MJIATHHOBEINA C THMAIa30HOM
M3MepeHus He yxxe yem ot -30
o +120 C

OT,I[CJIBHBIG JaTUYUKH .

1 mrr.




JlaTark onTHYeCKOH
TJIOTHOCTH 525 HM
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
kabermem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOii
maGopaTtopuu

Habop nmaGopaTopHoit
OCHACTKHU

[IporpamMmMHoOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 40
padot

Hanuune pyccKosS3bI9HOTO
caiTa OAIEPKKU

Hannuue BUIeopoIuKoB.

[{udposas
lmabopaTopus 1o

(buznke
(yueHuueckas)

O06ecnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB 0 TeMaM
Kypca (pU3uKH.
KoMIUIeKTanus;:
becripoBOHON MYyJTBTHAATYUK
o ¢pusmKe ¢ 6-10
BCTPOCHHBIMH JTATYHKAMHU:
[{udpoBoit gaTunk
TeMITepPaTyphI C TUANIa30HOM
M3MepeHus He yxxe yem ot -20
o 120 C

[{ndpoBoit gaTuuk
AOCOJIIOTHOTO JIABJICHUS C
Tana3oHoOM U3MEpEeHHUsI He
y>ke uem ot 0 1o 500 kI1a
JlaTyuKk MarHUTHOTO TOJIS C
TIara30HOM U3MEPCHHSI He
y>ke uem oT -80 10 80 mTn
JlaTunK HanpsKEHUs C
ana3oHaMH U3MEPEHUs He
y’ke gyem oT -2 0 +2 B; ot -5
mo +5 B; or -10 10 +10 B; ot
-15 1o +15 B

JlaTuuk TOKa HE YK€ 4eM OT
-1 o +1 A

/laTuuk akcenepoMerp ¢
[MOKa3aTeIsIMU HE MEHEee YeM:

+/-20;+/-49;+/-8¢

1 .

1 mrr.




OTnenbHbIE YCTPOMCTBA:
USB ocuumtorpad He meHee
2 kaHaia, +/- 100 B
IAKceccyaphbl:

Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop s
[IPOBEICHUS IKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 110
PKCIUTyaTauy HuppoBoi
imabopaTopun
[TporpammHoOe oOecnieueHue
MeTtoanueckue
pexomenaanuu (40 padbor)
Hanuune pyccKosS3bI9HOTO
caiTa OAIEPKKU

Hannuue BUIeopoIuKoB.

[{udposas
lmabopaTopus 1o

(buznonornu
(mpoduIbHBIN
YPOBEHD)

ObecrieunBaeT NpoBEICHNE
icCiieIOBaHUs 110
(byHKIIMOHHPOBAHUIO
YEeIOBEYECKOT0 OpraHu3Ma.
Komrmnekranus:
becripoBoHON MyITBTUAATYUK
o pU3M0JIOTHH C 5-10
BCTPOEHHBIMH JIATYUKAMM:
/laTuMK apTepHUaIbHOIO
nasinenus (0...250 MM pT. CT.)
/laTuuk myJsibca ¢ AMana3oHoM
3MepeHus He yxe yem ot 30
o 200 ya/mun

JlaTunk TeMIiepaTypsl Tea ¢
TUara3oHOM U3MEPEHUsI HE
y>ke yem oT +25 1o +40 C
JlaT4rK 9acTOTHI IBIXaHUS C
T1ana3oHOM U3MEPEHHUsI He
y>ke yem ot 0 1o 100
IIUKJIOB/MHUH

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

OTaenbHbIE YCTPOMCTBA:
Jlatank OKI" ¢ nnanazonom
M3MEPEHUS HE YK€ YEM OT
-300 10 +300 MB)

Jlatuuk pH ¢ nuanasonom

1 .
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M3MepeHus He yxke uem oT 0
o 14 pH

JlaTuuk cuomep ¢
TMana3oHOM U3MEPEHUsI HE
y>ke uem oT -40 1o 40 H
/[aTYMK OCBELIEHHOCTH C
T1ara30HOM U3MEPEHHUSI HE
y>ke yem ot 0 no 180000 1k
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
KkabOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 1uist
[IPOBEACHUS HKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu MUPPOBOii
imaboparopuu
[IporpamMmMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 20
padot

Hanuuue pycckos3pI4HOTIO
caiTa OAJEPKKU

Hayimune BUIE€OpOINKOB.

[{udposas
itabopatopus 1o

PDKOJIOTHH

O0becrieunBaeT NpoBeICHNE
[y4eOHOT0 SKOJIOTMYECKOTO
MOHUTOPHHTA
MHCTPYMEHTAJIbHBIMU
Metonamu. HaGop
[TPUMEHSIETCS TPU U3YUYEHU T
DKOJIOTUH, OMOJIOTHN, XUMUH,
reorpaguu u
[IPUPOIOBEICHMUSI, a TAKXKE
U1l HHOUBUIYaIbHBIX
CCIeA0BaHUs U IPOCKTHOU
NESATEIBHOCTH IKOJIBHUKOB.
Kommiekranus:
becripoBOgHON MyJIBTUAATUUK
10 3KOJOTHYECKOMY
MOHHUTOPHHTIY C 8-10
BCTPOEHHBIMH JTaTYUKaAMHU:
JlaTunK HUTPAT-UOHOB
JlaTurK XJIOpUA-HOHOB
Jlatunk pH ¢ nuanasonom
M3MEPEHUs He yxe yeM oT ()

o 14 pH

1 mrT.




JlaTdark BIa)KHOCTH C
T1ara3oHOM U3MEPEHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke yem ot 0 7o 180000 nx
JlaTunk TeMmeparypsl ¢
TMana3oHOM U3MEPEHUsI HE
yxe yeM oT -20 qo +140 C
J/laTunk
PIEKTPOIPOBOAUMOCTH C
Tuana3oHaMyu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCm

/laTuMK TEMIIEpaTyphl
OKpY>Karolen cpe/sl ¢
Tuarna3oHOM U3MEPEHUsI HE
yke gem oT -20 go +50 C
OTaenbHbIC JATYUKU:
JlaTuuk 3ByKa ¢ QyHKIIUEH
MHTETPUPOBAHUS C
Tana3zoHoM U3MEPEeHUS
4acTOT HE MeHee yeM oT 50
' no 8 xI'm;

JlaTurK BIAXKHOCTH TTOYBHI C
Tuarna3oHOM U3MEPEHUsI HE
yxxe gyem ot 0 1o 50%
/laTuuk kuciopona ¢
uana3oHoM u3mepenus ot ()
o 100%

JlaTurK onTHYECKOM
[JIOTHOCTH 525 HM

JlaTurk onTHYECKOM
roTHoCcTH 470 HM

JlaTuuk TypOUIUMETp C
TUara3oHOM U3MEPEHUsI HE
yxe gem oT 0 1o 200 NTU
/laTuuk okucH yriepoja ¢
T1ana3oHOM U3MEPEHHUsI He
yxe yeM ot 0 1o 1000 ppm
IAKceccyapbl:

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

\USB Anantep Bluetooth 4.1
Low Energy

CTep>KEeHb JUIs 3aKPETIICHUS




TaTYNKOB B IITATHBE
KpaTkoe pykoBOJCTBO 11O
PKCIUTYaTaIuu 1u(pOBOA
maGopaTopuu
[IporpammHOe oOecrieueHne
MeToruuecKkue
[pekomeH1anuu He Menee 20
padot

'YnakoBka

Hanuuue pyccKosA3bI9HOTO
caiiTa OIJICP)KKH, HATTMIHE
BHJICOPOJTUKOB.

MuKpockoI
1 poBoi

Tun MUKpockorna:
OHOJIOrNYECKUI

Hacanka Mukpockomna:
MOHOKYJISIpHAS

Haznauenwue: 1a00paToOpHbIiA
MeToa ucClIeJOBaHMUS:
CBETJIO0E I10JIE

Marepuan ONTHKU:
OIITHYECKOE CTEKIIO

Y BennueHne MUKpOCKOIIa,
kpat: 64 - 1280

Oxymsipel: WF16x
OO0bekTuBbL: 4x, 10x, 40xs
(mOaIpY>KUHEHHBII)
PeBosibBEpHas roJIOBKa: Ha 3
00BEKTHBA

Tun noACBeTKU: 3epKaio Uiu
CBETO IO/

PacmonoxeHue moacBEeTKHU:
BEPXHSISI K HUXKHSISA
Martepuan Kopiryca: MeTasul
[TpeameTHsIi cTOMMK, MM: 90
Mcrounuk mutanus: 220 B/50
1

Uwncmo meranukceneii: 1

1 mr.

1 mT.

Ha6op OI'D o
XHMHU

B Habop BXOJAT BeChl
iabopaTOpHbIE ANEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKa
KOHUYecKas, MajJoyKa
CTEeKJIsiHHas1, mpooupka [1X-14
(10 mTyK), cTakaH BBICOKHIA €
HocukoM BH-50 ¢ meTkoit (2
[ITYKH), TUITAHIP
3MepUuTeNnbHbINA 2-50-2

(CTEKJIIHHBIH, C IPUTEPTON

1 .
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KPBIILIKOMN ), INTATUB JIJIs
poOupok Ha 10 rHe3 M, 3aKUM
MPOOUPOYHBIH,
[rnaresb-iokeuka (3 mrykn),
Ha0op (hy1aKOHOB IS
XpaHEHHs PAaCTBOPOB U
[peakTHBOB (00BEM (h1akoHa
100 M - 5 KOMILIEKTOB 110 6
mTyK, 00beM (akoHa 30 mi -
10 xOMIUIEKTOB 110 6 MITYK),
[MIHH]IP U3MEPUTEIbHBIN C
HocukoM 1-500 (2 mrykn),
cTakaH BeIcOKHi 500 mut (3
ITYKH), HAOOp epiei Ass
MBITbsSI IOCY/IBI (€I 17151
MBIThsI IPOOUPOK - 3 LITYKH,
epIII 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 BXOIAT
[PEaKTUBBI: AITFOMUHUM,
PKeIIe30, COJISTHAS KUCIIOTa,
METHUIIOpaHK, (heHOIPTAICHH,
AMMHaK, IEpOKCH]T BOJOPO/Ia,
HUTpAT cepedpa u Apyrue; B
o011ei cioxHocTu - 44
[Pa3TTMYHBIX BEIIECTB,
MCTIOB3YEMBIX TSI
COCTaBJICHHS KOMILJIEKTOB
[PEAKTUBOB TIPU MTPOBEICHUH
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB 110 KypCy
[IKOJIbBHOW XHMUHU.

YueOHas
itaboparopus 1o
HEHPOTEXHOIOTUN

B coctaB BXOAST:

Cencop Tun 1 He menee 1
IIT., 00ECIIEYNBAET
BO3MOYXHOCTh PETHCTPAITIH
CUTHaJa dJIEKTPHUECKOM
AQKTHBHOCTH MBIIIIIT
(anexTpoMuorpammsl, OMI).
Peructpanus nomkHa
OCYIIIECTBISETCS
HEWHBA3HBHO, CYXHMH
PIEKTPOIAMHU.

1 mr.

1 mrT.




B03MOKHOCTBIO KPETJICHUS K
[pyKe 4enoBeKa, 4To JOKHO
TaBaTh BO3MOYKHOCTD
[PETUCTPUPOBATH
PIEKTPUYECKYIO AaKTUBHOCTHU
MBIIIIBI B 00JIACTH, HAJI
KOTOPOI1 pacrojaraercs
kperuieHue. [Ipu HanpsxkeHun
MBIILIBI TOJIKHA OBbITH
oOecrieueHa BO3MOKHOCTh
HAO0JII0/ICHUS TyYHOCTH
curHaia (T.e. IPUCYTCTBUE
OMI'), npu pacciabiaeHun
MBIIIIIBI - €€ 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
110/ BO3JEHCTBUEM ITYJIbCOBOU
BOJTHBI. CEHCOP TOJKEH ObITh
o0OecreueH BO3MOKHOCTBIO
KpETUICHUS K TOJIYIICUKe
[ablila YeJI0BeKa.

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

peructpauuu I, IT u 111
OTBEJICHUH; TIOIKITIOYCHHSI
PIIEKTPOOB K CEHCOpPY €
[MOMOIIIBIO COCTMHUTEIIBHBIX
MTPOBOIOB, 000PYA0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He menee 1 mT.
00ecreunBaeT BO3MOXKHOCTb:
[pETUCTpAIK CUTHATIA
KO>KHO-TaJIbBAHUYECKOMN
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYIIECTBIISIETCS HA
[TOCTOSTHHOM TOKE;
MTOKITIOUEHUS K Ty




YesoBeKa C TOMOIIIBIO CYXHMX
HIIEKTPOIOB, MOAKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C IOMOILBIO
TouchProof pa3semos.
Cencop Tun 5 ne menee 1
IIT., 00€CIICYNBAET
BO3MOYKHOCTB: PETUCTPAIIUN
CUTHaJIa 3JIEKTPUUECKOM
akTUBHOCTH Mo3ra (D3I') ¢
[TOMOIIBIO CYXUX
HEWHBA3HBHBIX JICKTPOJIOB;
[PETUCTPALIMU IEKTPUUYECKOM
AKTUBHOCTH Pa3HbIX J0JEH
MO3ra; MOAKIYSHUS
PIIEKTPOOB K CEHCOpY C
[TOMOIIIBIO COETUHUTENBHBIX
[IPOBOIOB, 000PYI0OBAHHBIX
TouchProof pazsemamu;
3aKperIeHUs 3JIEKTPOIOB Ha
[MOBEPXHOCTHU T'OJIOBHI.
Cencop Tun 6 He menee 1
1T., 00ecredrnBaeT
BO3MOYKHOCTB: PETUCTPAIIAN
CUTHaja KoJieOaHus rpyaHON
KieTky (CeHcop AbIXaHUSA);
OTIpEICIICHUS YaCTOTHI
ITbIXaHMSI.

'YcrpoiicTBo 115t coopa
TaHHBIX OT CEHCOPOB U
repeaady Ha epCOHAIbHBIN
KOMITBIOTEp 0OecTeunBaeT
BO3MOKHOCTBH COOpa JaHHBIX
OT MOJKJIFOUEHHBIX K HEMY
CCHCOPOB U OTIIPABKY
MmoyydeHHBIX JaHHbIX Ha [1K.
[ToaknroueHne EeHTPaTbHOTO
Moxayas k [IK ¢ momoristo
USB-ka6erns. LleHTpanbHbIit
MOyJb UMEeT He MeHee |
I11T.: TAJIbBAHHYECKYIO
m3ossiuuio ot [TK.
[{eHTpanbHBIN MOIYIIb
oOecreyrBaeT BO3MOKHOCTD
0JTHOBPEMEHHOTO
[MOIKJIFOUEHUS BIUIOTH /10 4
ceHCcopoB. Kaxx/plil U3 BXOJI0B
[{eHTpaTbHOTO MOIYJISI HMEET
raJTbBAHMYECKYIO U30JISIIHAIO




(oOecrieueHne MeXKaHATbHON
raTbBAaHUYECKOW M3OJISIINN ).
[loaxiroueHrne CeHCOPOB K
[{eHTpaJIbHOMY MOYJIFO
OCYILIECTBIISIETCS C TIOMOIIBIO
CTCIIHATN3UPOBAHHBIX
pazbemoB Turma LEMO,
00eCTIeUNBAIOIIINX
[IPaBHJIBHOCTD MOIKITIOUEHUS
[pa3beMa M CHUKAIOIINX PUCK
CIIy4aiiHOTO KacaHHs
[Pa3bEMOB TOKOIPOBOISIITUX
JacTeH, a TaKkxKe
00ECTIEYNBAIOIINX 3ALIUTY OT
HEeCaHKLIMOHUPOBAHHOTO
[TOIKJTFOUYCHUS K
[IPOU3BOJILHBIM YCTPOMCTBAM.
Monyns "Knonka" ne menee 1
IT., o0ecre4nBaeT
BO3MOYXHOCTB: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB U
0TMEYaTh HE MEHee 3-X
[PA3TUYHBIX KATETOPUU
COCTOSTHHIA.

'Y cTpoiicTBO, BXodIIee B
cocTaB 1ab0paTOPHUH, JOIKHO
o0OecreurnBaTh BO3MOKHOCTh
[pETUCTpAINK apTePUaATHHOTO
TaBJICHMUS.

[IporpammHoOe oOecnieueHune
(manee - T10). JomkHo
o0ecreunBaTh BU3yaIH3aIuio
1 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOTrpaMMBbI
TOJKHO COCTOSITh M3 BKIIAQJIOK,
KaKasi u3 KOTOPBIX
COJZIepKUT HabOp TpauKoB,
HEOOXOIUMBIX IS
oTOOpaXkeHHs TpeOyeMoin
MHGbOpMaLNH.

JlomKHA UMEThCS BKIIAIKA JIJIs
0JTHOBPEMEHHOTO TIPOCMOTpa
CUTHaJa cO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[TOIKJIFOUYEHHBIX K
[{eHTpaibHOMY MOIYJTIO.

JTO 0OecreuynBaeT
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 CUTHAJIa BEJITMYUHBI.
[1O nokHO KaBaTh
BO3MOKHOCTh BU3YallU3alluH
1 00paboOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:

- OMI': Buzyanuzauus
CUTHaJja, CIIEKTp CUTHAaJa,
AMIUTUTYIHBIN TPUTTED

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

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

- CeHcop JIbIXaHUS:
BHU3yaIH3aIUs CUTHANA,

- KHonka: Buzyanmsanus
CUTHaJIa pa3METKHU

[1O moKHO UMETH
BO3MOKHOCTh KACTOMU3AIUU
1 HacTpoiiku 110 s

B (HEKTUBHOTO OTOOpaKEHHS
rpaduKOB: HaCTpPOMKa LIBETA,
BEIOOD MMapamMeTpoB IS
aHaM3a, BEIOOP
0TOOpakaeMbIX IrpauKoB,
MacTabupoBaHue rpauKoB.
[1O nomkHO UMETH
BO3MOKHOCTD 3aIHCH U
BOCIIPOM3BEIEHUS
[PETUCTPUPYEMBIX CUTHAJIOB.




B03MOXHOCTh HACTPOMKHU
apamMeTpoB (puIbTpauU
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
[1OCTIETYIOIIETO
BOCIIPOU3BENICHHSI B JAHHOM
[10 (uMuTHPYS pETUCTPALIUIO
CHTHAJIa B PSKUME PEATbHOTO
BPEMEHM).

B cocraBe: MeToin4ecKue
MaTepHasIbl U1 yUUTEIS U
00y4aroIuXcsl, ONMCAHUE
[TOJIKJTFOYEHUS] CEHCOPOB
mabopaTopuu, UHCTPYKIIUH 110
croip3oBanuio 110,
OIKCaHKE JTa0OPATOPHBIX U
[MPaKTUYECKUX paboT, KOTOpOe
B TOM YHCJI€ COJCPKHUT
[pe3CHTAIMOHHbBIE
MaTepHAITBL.

'Y nakoBka/kopoOka
lmabopaTopuu T0KHA
oOecreunBaTh y100HOE
XpaHEHHE U CO/IePKaTh
[10JICKA3KH JJIst
[PACTIONIOKEHHS] CEHCOPOB U
yCTPOHCTB J1TabopaTopuu [UIs
yZI0OHOTO MCITOJIH30BaAHUS
MpenoaaBaTeNs MU 1
00yJarOUMUCS.

TexHooruaeckas 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

[YCTPOWCTB.

1 mrr.
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HaGop npeacrasisier co0oit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COCAMHUTEIbHBIX
PIIEMEHTOB U
PIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop no3Bossier cooupats (1
[IPOrpaMMHUPOBATH
coOupaeMble MOJICTH), U3
PIIEMEHTOB BXOSIIHUX B €TO
COCTaB, MOJIEIIH MEXaTPOHHBIX
1 pOOOTOTEXHUYECKUX
[YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
yIIpaBJIiEHUEM, B TOM UHKCJIE Ha
KOJIECHOM XOJIY, a TaK e
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
KosnmyecTBO KHOIIOK HE MEHEE
4
O0111e€ KOJIMYECTBO
bJIeMEHTOB: He MeHee 520 miT.,
B TOM YHUCJIC:

1) nmporpammupyemslii 6110k
VIIpaBIICHUS, KOTOPBIH MOXKET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHUME;

2) CepBOMOTOPBI

3) TaTYUK CUITBI

4) TaT4nK paccTOSHUS

S) naT4uK 1BETa

6) akKyMynaTopHas OaTapes
7) [InacTukoBbIe
CTPYKTYpPHBIE SJIEMEHTHI,
BKIIIOYast NepPoOpHUpOBaHHBIE
PIIEMEHTHI: OaNKu, KyOUKH,
OCH Y BaJIbl, COCIMHUTEIIHHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peTHa3HAYCHHBIC JIS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX nepenad,




COCTMHUTEIIbHBIC 1
KPETIe)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 st n3ydeHus
OCHOB 3JICKTPOHUKHU U
POOOTOTEXHUKHU

Ha6op nomkeH ObITh
MpeaHa3HauCH IS
[pOBEICHUS YIEOHBIX
BaHSATHH 110 SJIEKTPOHHUKE U
CXEMOTEXHHUKE C IIEIIBIO
M3y4deHus: Hauboee
[pacrpoCTpaHEHHOMN
PIIEMEHTHOM 0as3bl,
[IPUMEHAEMON JUIst
MH)KEHEPHO-TEXHIYECKOTO
TBOPYECTBA yUAIUXCS U
pa3paboTKu y4yeOHbIX
Mozeneir poboTos. Habop
TOJDKEH TI03BOJIATH YYaluMCst
Ha MPaKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTUU
MPOEKTUPOBAHHUS
[POOOTOTEXHUUECKUX
KOMILIEKCOB Ha TIpuMepe
yueOHBIX MoJiesielt poOOTOB, a
TaK)Ke U3YYUTh OCHOBHEIC
TeXHUYECKHE PELIeHUs B
001acTh KMOEPHETUYECKUX 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 KOMITJIEKTa BXOJUT
HaOOP JIEKTPOHHBIX
KOMITOHEHTOB JIJISl U3Y4YEHUs

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
MaJIbIi - He MEHee 2 IIT,
MH(pPaKpaCHBIN JaTYUK - HE
MeHee 3 1T, YIbTPa3ByKOBOM
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
OecracqHoro
[IPOTOTUIIUPOBAHUS, TIJIaTa
OecracqHoro
[IPOTOTUITHMPOBAHHS,
AKKYMYJISITOP U 3apsiTHOE
[YCTPOMCTBO.

B cocTaB KOMIIJIEKTa TOJIKEH
BXOJIUTH MPOTPAMMHUPYEMBIT
KOHTpOJLIED,
[IporpaMMHUpPYyEMBbI B cpefie
Arduino IDE umu
QHAJIOTUYHBIX CBOOOIHO
[pacCIIpoCTpaHsIEMbIX Cpeiax
pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJLIEP JI0JKEH
00JaaTh TOPTAMHU TSI
MOAKITIOUEHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
unTepgeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocTaB KOMIUJIEKTa TOJIKEH
BXOJIUTH MOJIYJb
TEXHUYECKOTO 3PCHUSI,




MpeACTaBISIIONTUH cOO0H
BBEIYHUCITUTEIILHOE YCTPOMCTBO
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 KaMepOr
(MakcUMallbHOE pa3pelleHne
BUJICOTIOTOKA, [1€PEIABAEMOT0
o uatepdeiicy USB - He
MeHee 2592 x 1944 en.) n
ONTUYECKON CUCTEMOM.
Mo1ysib TEXHUYECKOTO
BpeHus JOHKEeH 001a1aTh
COBMECTHUMOCTBIO C
[Pa3TUYHBIMU
[TPOrPaMMHUPYEMBIMHU
KOHTPOJIEPAMH C TIOMOIIIbIO
mutepdeiicos - TTL, UART,
[2C, SPI, Ethernet. Moaynb
TEXHUYECKOTO 3PEHUS JTOJDKEH
IMETh BCTPOEHHOE
[porpaMMHOE oOecrieueHune
HAa OCHOBE OIEPALIMOHHOMN
crcTeMbl Linux,
[103BOJISIIOIIEE OCYIIECTBISATh
HACTPONKY CHCTEMBI
MaIIMHHOTO O0y4YeHUs
[apamMeTpoB HEUPOHHBIX
ceTeil Juist OOHapyKEeHUs
00BEKTOB, OMPEICTICHUS UX
[TapaMeTpOB M JaJbHENHIIEeH
MICHTHPUKAIIH.

KoMmIekT nomkeH
00ecreynBaTh BOZMOKHOCTh
3y4eHHs] OCHOB pa3paboTKu
[POrPaMMHBIX U almapaTHBIX
KOMITJICKCOB HH)KEHEPHBIX
crcTeM, peleHHi B cdepe
"NHTepHeT Bemen'", a Takxke
pelieHuii B 0bmacTu
[POOOTOTEXHHKH,
MICKYCCTBEHHOTO MHTEJIEKTa
1 MAallTUHHOTO OOYYEHHSI.

11.

YeTtbipexoceBoi
y4eOHBIN

Y ueOHbIit
000T-MaHUITYJISTOP

1 mrr.
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POOOT-MaHUTTYJIATOP
C MOOYJIbHBIMHA
CMECHHBIMHU
HAcaKaMu

[IpeJHa3HAueH I OCBOCHMSI
00y4JaOIUMHUCS OCHOB
[POOOTOTEXHUKH, TS
[10JIOTOBKH O0YYAIOMIUXCS K
BHEAPEHUIO U MOCIENYIOLIEMY
MCTIOJIH30BAHUIO POOOTOB B
[IPOMBIIITICHHOM
[TPOM3BOJICTBE.

KonmnuecTBo oceii poboTa
MaHUITYJISITOpA - YETBIPE.
[lepemelieHre HHCTPYMEHTA B
[IPOCTPAHCTBE 10 TPEM OCSAM
TTOJPKHO YIIPaBJIATHCS
[I1arOBBIMU JIBUTATEIISIMU.
Hanpsxenue nutanus
[IarOBbIX JBUTATEJIEH HE
Oozee 12 B.

CepBoiBUraTelb YETBEPTOM
OCH J1I0JDKEeH 00ecrieunBaTh
[TIOBOPOT UHCTPYMEHTA.

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

17151 oTIpeiesIeHUs TOJI0XKEHUS
MaHUITYJISITOpa PU IOBOPOTE
BOKPYI' BEpTHKAIBHOUN OCH
ITOJKEH MCIIOJIb30BaThCs
PHKOZEP.

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

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

/11 onpeiesIeHns OJI0KEHUS
3aJIHEr0 U MEePEeIHEro mied
MaHUITYJIITOpa TOJKEH
MICII0JIb30BATHCS THPOCKOIL.
YT011 moBopoTa 1o 4eTBepTon
ocu He MeHee 180 rpamycos.
JloKHA OBITH BO3MOXHOCTD
OCHAIIIEHUS] CMEHHBIMU
HacaJlKaMu (HampuMmep,
neprkaTellb KapaHaalia in
(omacTepa, MpuUcocka ¢
CepBOJBUTATENIEM,
MEXaHMUYECKOE 3aXBaTHOE
[YCTPOMCTBO €




CepBOJBUTATENEM,
YCTPOMCTBO IS JIA3€PHOM
pPaBUPOBKHU W YCTPOUCTBO
11 3D-mieuatn).

JlomkHa OBITH BOZMOKHOCTh
[1OIKITFOUCHUS
ITOTIOTHUTEJILHBIX YCTPONCTB
(Hampumep, TpaHcnopTepa,
[penbca Ui epeMeleHus
[poboTa, myabTa yInpaBIeHUs
TUIA JPKONCTUK, KaMephbI
MaIIMHHOTO 3PEHUS,
ONTUYECKOTO JTaTUHKA,
MOTyJ1s1 OECTIPOBOHOTO
ocTymna.
Po6OT-MaHUITYITSITOP TOJKEH
o0OecreunBaTh MepeMereHue
HacaJ K1 B IPOCTPAHCTRE,
AKTHBALIMIO HACAJKH,
BO3MOKHOCTD TTOJTYYCHUS
CUTHAJIOB OT KaMephl U
TaTYMKOB, BOBMOXKHOCTh
yIIpaBIIEeHUS
TOTIOTHUTEIbHBIMHU
yCTpOHCTBAMM.

Marepuan kopmnyca -
anoMuHUN. Jlnamerp padboueit
30HBI (0€3 yyeTa HaBeCHOTO
MHCTPYMEHTA U YE€TBEPTOMN
ocH) He MeHee 320 MM.
NuTepdeiic moaxmoueHus -
USB.

JlomKxeH MeTh BO3MOKHOCTh
ABTOHOMHOM paboThI U
BHEIIHETO YIIPaBJICHUSI.

Y IIpaBIAOIINAN KOHTPOJLIED
TOJKEH OBITh COBMECTUM CO
cpenoii Arduino.

Y IpaBisOMMI KOHTPOJUIEP
COBMECTUM CO CpesIoit
porpamMMupoBanust Scratch,
1 SI3BIKOM MPOTPaMMHUPOBAHUS
C.

JlommkeH oOecrieunBaTh
[TOBOPOT IO TIEPBBIM TPEM
0CSIM B 33JIaHHBIN yTOJI U Ha
3aJaHHbBIN yTOJ, TOBOPOT IO
UETBEPTOW OCU HA 3aJaHHBIN
yTOJI, IBYDKCHHE B




KoopauHatel X, Y, Z,
repeMenieHue Ha 3aJJaHHOe
[pAcCTOSTHUE TI0 KOOpAMHATAM
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 YCKOPEHHUEM.
Turbl nepeMeieHui B
IIeKapTOBBIX KOOpAMHATAX:
ITBIDKEHUE T10 TPACKTOPHH,
ITBIKEHUE T10 TIPSIMOM MEKTY
TBYMsI TOUKaMH,
[epenpbrIruBaHue U3 TOUYKH U
TOUKy (mepeHoc 00bEeKTa).

12.

O06pazoBaTEIbHBIN
HAOOP 111 U3yUCHHUS
IMHOTOKOMITOHCHTHBIX]
POOOTOTEXHUYECKHUX
CUCTEM U
MaHHITYJISIITUOHHBIX
po6oTOB

O0pa3oBaTEIbHBIN KOMIUICKT
TOJKEeH OBITh MpelHa3HaYeH
IUTST U3YYCHUS
[POOOTOTEXHUYECKUX
TeXHOJIOTHI, OCHOB
MH()OPMALIMOHHBIX
TEXHOJIOTHI U TEXHOJIOTUI
[MPOMBIIIIICHHOM
ABTOMATHU3AIINH, a TAKKE
TEXHOJIOTUI
[MPOTOTUITUPOBAHUS U
aJIMTUBHOTO IPOU3BO/ICTBA.
B cocTaB KOMIJIEKTA TOJAKHO
BXOIUTH:

1) UnTennexTyanbHbIi
CEPBOMO/IYJIb C
MHTETPUPOBAHHON CUCTEMOMN
yIIpaBJi€HUS, TO3BOJISIOLIEH
00BETUHATD CEPBOMOTYITH
NPYT € IPYroM I10
[10CJIeI0BATETLHOMY
mHTEepdeiicy - He MeHee 6 1T,
2) PoboToTexHuueckuii
KOHTPOJLJIEP MOJIYJIBHOTO
TUIa, TPEACTABISIONIUN
CcO00¥ OAHOIIIIATHBIN
MUKPOKOMITHIOTED C
ONEPALlMOHHONW CUCTEMOM
Linux, 00beTMHEHHEIN 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 MMOPTHI JIJIsI
[TOIKJTFOYCHU ST BHEIITHIX
YCTPOMCTB, a Takke WiFi nin
Bluetooth i koMMyHUKauu
CO BHELTHUMH YCTPONCTBAMHU.
PoGoToTexHn4eckuit
KOHTPOJIEP TOJIKEH
00ecreunBaTh BO3MOXKHOCTh
[IPOrpaMMHUPOBAHHUS C
[TOMOIIIBIO CPEJICTB SI3LIKOB
C/C++, Python u cBo6oaHO
[pacIpoCTpaHsIEMON CPEAbI
Arduino IDE, a Takxke
YIIpaBICHUS MOJCISIMHU
[POOOTOTEXHHUYECKUX CUCTEM C
romoIbio cpens ROS.

3) BbruncnuTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJIEPOM - HE
MeHee | miT.
BrranciInTenbHbIN MOAYJITb
oI KeH 00aaarh
BCTPOCHHBIMH H(PPOBBIMU
mopramu - He MeHee 12 T u
QHAJIOTOBBIMH TIOPTaMU - HE
MeHee 12 mrT.
BrranciuTenbHbI MOAYJTb
OJKeH 001aaaTh
BCTPOCHHBIM MOJTyJIEM
0ECTIPOBOTHOM CBSI3U THIIA
Bluetooth u WiFi qns
CO3JaHus
armapaTHO-MPOTPAMMHBIX
[PEILIEHU I U
"'yMHBIX/CMapT"'-yCTPONCTB




11 pa3pabOTKK perIeHUI
"NHTepHeT Benieit".
BrranciuTenbHbIi MOAYJIb
ToJKeH 00J1aaTh
COBMECTUMOCTBIO C
repuQepuiHbIMY IIATAMH
U1 TOAKIIIOUEHUS K CETH
Ethernet 1 moaxroueHUs
BHEITHEH CUJIOBOM HArpy3KH.
4) Moaynb TEXHUYECKOTO
3peHus1, MPeCTaBIIAIOMNN
o001 yCTpoiicTBO Ha 6aze
BBHIYUCITUTEILHOTO
MUKPOKOHTpOJLIEpa U
MHTErpUPOBAHHON Kamephl,
oOecrieurBaroniee
[pacro3HaBaHKe MPOCTEHIINX
M300pakeHUI HAa MOYJIE 32
CUeT COOCTBEHHBIX
BBEIYHCITUTEIILHBIX
BO3MOXHOCTEH - HE MeHee |
11T,

Mo1yJib TEXHHYECKOTO
BpeHUs JOKEH 00eCIIeYnBaTh
BO3MOKHOCTB OCYILIECTBIISTh
HAaCTPOMKY dKCIIO3ULINH,
Oananca 6exoro, HSV
COCTaBIISIOLINX, TUIOLIAIN
0OHapyXKMUBaeMOl 001acTH
M300paXKeHUs], OKPYTIIOCTH
0OHapyXKMUBaeMOIl 001acTH
M300paXKeHMs, TOJI0KEHHE
0OHapyXKMBaEMBbIX 00JIacTen
OTHOCHUTENLHO JIPYT Apyra
Monayiap TEXHUYECKOTO
BpeHus JOKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, 12C unu TTL gns
KOMMYHHKAITUU JIPYT C
NIPYTOM HIIM BHEITHUMHU
yCTpOICTBaMU.

5) Kommekt
KOHCTPYKTHBHBIX JICMEHTOB
13 MeTaia aisi COOpKu
MOJICIIM MAHHUITYJISITOPOB - HE
McHee 1 1mT;

6) KommiekT 351eMeHTOB Jj1st
cOOpKHM BaKyyMHOTO 3axBaTa -
He MeHee | miT.




O06pa3oBaTEHHBIN
[POOOTOTEXHIUYUECKUN
KOMIUIEKT JIOJKEH COJepkKaTh
HaOop OUOIHMOTEK
TpEXMEPHBIX MOeNeH as
[IPOTOTUIIMNPOBAHUS MOJAEIIEH
MOOUITBHBIX U
MaHUTTYJISIIUOHHBIX pOOOTOB
paznu4Horo Tuna. B cocras
KOMITJICKTA JIOJDKHBI BXOJIUTh
MHCTPYKLUU U METOAMYECKUE
YKa3aHHsI 110 pa3paboTKe
TPEXMEPHBIX MOJeei
MOOMIIBHBIX pOOOTOB,
MaHUITYJISIIUOHHBIX POOOTOB C
[Pa3TUYIHBIMHU THITAMUA
KHHEMAaTUKH (yriioBas
KIHHEMAaTHKa,
[1I0CKO-TIapasuiebHas
KHHEMATHKA,
nenbTa-kuHeMaTuka, SCARA
VJTH phIYaXKHASI KHHEMATHKA,
matrgopma CTroapTa u T.1L.).
O06pa3oBaTEIbHBIN
[POOOTOTEXHUUECKUN
KOMILIEKT JIOJDKEH COJIEPKATh
MHCTPYKIIUHU T10
[IPOEKTUPOBAHHIO POOOTOB,
MHCTPYKIIUU U METOJUKH
OCYIIIECTBICHUS HHKEHEPHBIX
[pacdeToB MpH
MMPOEKTUPOBAHUH (PACUETHI
HArpy3Kd 1 MOMEHTOB, pac4eT
MOIIIHOCTH MPUBOJIOB, pacyeT
[apamMeTpOB KHHEMATHKH H
T.I1.), MHCTPYKIIUH TIO
[pa3paboTKe CUCTEM
YIIPaBIEHUS U IPOTPAMMHOTO
oOecrieueHus i ynpaBiIeHUs
[poOOTaMH, MHCTPYKIIUU U
METOIMKH T10 pa3paboTke
CUCTEM YIPAaBICHUS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00yJeHMSI.

KommbroTepHoe 060py10BaHNe

13.

HoytOyx

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIFogaeMas

1 mrr.
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KJIaBUaTypa: HAJIUYHE;
Pycckas packianka
KJIaBUATYyphI: HAJTMYUE;
/luaroHanb SKpaHa: HE MEHee
15,6 qr0HMOB;

Paszperienne skpana: He
MmeHee 1920 x 1080 nmukcernei;
KosmmuectBo saep
[polieccopa: He MeHee 4;
KoyimuecTBO MOTOKOB: HE
MeHee 8;

ba3zoBas TakTOBas yacTOTa
rpoueccopa: He meHee 1 [T
MakcumaibHas TAKTOBAsI
HacToTa mpoieccopa: He
menee 2,5 I'T'w;

Kom-mamsth npoiieccopa: He
MeHee 6 MoOaiiT;

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

O6beM noIepKUBaEMOM
OTIepaTUBHOM MaMATH (JU1s
BO3MOKHOCTH PACIIUPEHUs):
He MeHee 24 '0aiiT;

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

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

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

Bueurnuit uarepgeiic USB
cTtaHgapta He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnunit uarepdeiic LAN
(1cronb30BaHUe
[1epEXOIHUKOB HE
MPEAyCMOTPEHO): HAJTUIHE,;
Hanune monynen u
nHTEpdeiicoB
(WcTonb30BaHME
[epPEXO0THUKOB HE
penycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HAJIUYHE C MOJIEPIKKOMN




crannapra IEEE 802.11n wnn
COBpPEMEHHEE;
\Web-kamepa: Haauuue,
ManunyasTop "Mplb'":
HAJINYHE;
[IpenycraHoBieHHas
OTIepallMOHHAs CHCTEMA C
rpaduIecKuM
[10JTb30BATEIIHCKIM
mHTEpdEeiicom,
oOecrieunBaromias padboTy
[pacTipocTpaHeHHbBIX
00pa30BaTEeNbHBIX U
00IIeCUCTEMHBIX
[PUIIOKCHUN: HAJTMYHE.

14.

Temexka -
X PAHMITHILC
HOYTOYKOB

TUIT KOpITyca: MeTal;
BO3MOYKHOCTh 0€3011aCHOTO
BALUIIIEHHOTO 3aMKOM
XpaHEHUs1 HOYTOYKOB:
HaI4une;

BO3MOKHOCTB 3apSAKU
HOYTOYKOB: HAJIWYHE,
[o/Iep>KKa HOYTOYKOB U3
KOMILIEKTA OCTaBKU;
Hamuaue poyrepa Wi-Fi
crangapta 802.11n wimn
coBpeMeHHee: | mT.
[oj/Iep>KKa HOyTOYKOB U3
KOMILIEKTA IIOCTaBKH;
KOJTMYECTBO HOYTOYKOB: OT 6
[ITYK, TOJIepAKKa HOYTOYKOB
113 KOMILJIEKTA MOCTaBKH;
Hanpsokenne nutanus: 220
B\50 I';

[ToTpebnsemas MOIIHOCTH, BT
(Makcumym): 2500;
[ToTpebnsemsbrii TOk, A
(MakcumyMm): 12;

/[muHa mHypa
PICKTPOMUTAHUS: OT 2,5
METpa;

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

Koneca i nepeiBUKEHUs C

TOPMO30OM: HAJIMIUC.
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