MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJIEPALINIU

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

OB YTBEPKJIEHUU METOJINYECKUX
PEKOMEHJIAIIMHA 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3OBAHMUS
ECTECTBEHHO-HAYYHOMN N TEXHOJOTINYECKOM
HATIPABJIEHHOCTEN

Bo ucnonnenue nynkra 4 IlpaBui npenocraBieHus U pacrpeaenacHus cyocuauil us genepaabHOro
Oromkera Oromkeram cyObekToB Poccuiickoit denepanuu Ha COPUHAHCHUPOBAHHUE PACXOHBIX
00s3aTenscTB cyobekToB Poccuiickoit denepanny, BOSHUKAIOLIUX IPU peaTn3alui pernoHaIbHbBIX
IPOEKTOB, O0ECHEeYUBAIOIIMX JOCTH)KEHHE Lelel, Moka3aTelel M pe3ylbTaToB (eaepanbHbIX
IPOEKTOB, BXOAAIIMX B COCTaB HalMOHaJbHOro mnpoekta "OOpa3oBaHue", B paMmkax
rocyaapcTBeHHOM nporpammbl Poccuiickoit @enepannu "PazButue oOpa3oBaHus', MpuUBEIEHHBIX B
[Tpunoxkxenun N 5 K rocyaapctBeHHOW mnporpamme Poccuiickoiri ®enepauuu "Pa3Butne
oOpa3zoBaHus", yTBep)KJIeHHON mnocraHoBieHueM IlpaBurensctBa Poccuiickoit @enepanuun ot 26
nexabps 2017 r. N 1642:

1. YTBepauTth npuiaraeMeie MeToanueckue peKOMEHIaluU 10 CO3AAHUI0 U (DYHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIBLHBIX OPraHU3aIUIX, PACIIONIOKEHHBIX B CEIBCKOM MECTHOCTH W MaJIBIX TOpPOJIaX,
IIEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHONH M TEXHOJIOTMYECKOW HampaBIEHHOCTEH B paMKax
PETHOHAIIBHBIX TPOEKTOB, O0ECIEUMBAIOIINX OCTH)KCHHE IIeJIel, ToKaszareled W pe3ylibrara
denepanbHoro npoekra "CoBpeMeHHas IIKoIa" HallMOHAIBHOTO MpoekTa "O0pa3oBanue",;

2. KoHTpo:b 32 HCTIONHEHNEM HACTOSIEr0 pacopsiKEHHs OCTaBIISIO 32 COOOM.
T.B. BACHJIPEBA
Ipunosxcenue

YTBEPK/I[EHBI



pacnopsicenuem
Munucmepcmea npoceewenus
Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

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

1. OO0 ue moJ10KkeHu A

Hacrosimue Metoanueckue pekoMeHaanun (nanee - Pekomenmanum) HampaBieHbl Ha oOecrieueHue
€AMHBIX OPraHU3allMOHHBIX W METOJUYECKHX YCIOBUH CO3/aHus M OOIIHUX TMOJXOAOB K
(GYHKIMOHUPOBAHUIO B 0O0IIE0OPA30BATEIBHBIX OPraHU3alMAX, PACHOJOXKEHHBIX B CEIBbCKOMN
MECTHOCTH M MallbIX IOopojaxX, LEHTPOB 00pa3oBaHMS €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOU
HanpaBiieHHocTel "Touka pocra", B IHemsax oOecleueHus peanu3anuu (QenepaibHOTO IMPOCKTa
"CoBpeMeHHas 1IKoJ1a" HalMOHAIBHOTO npoekTa "ObpazoBanue" (nanee - ¢peaepaabHblil IPOEKT), B
TOM YHCJI€ YCTAHOBJIEHUSI TPEOOBAHUI K pe3ylbTaTaM HCIOJIb30BaHUS cyOcUIuu U3 (pereparbHOro
Oromkera Oromkeram cyObekToB Poccuiickoit denepanuu Ha COPUHAHCUPOBAHHE PaCXOJHBIX
o0s3aTennbeTB cyOBekToB Poccuiickort denepanny, BOZHUKAIONINX MPH PEATM3alUN PETHOHATBHBIX
IPOEKTOB, O0O0ECNEeYMBAIONINX JOCTHKEHHME IleNiei, Mokas3areied W pe3yiabTarta ¢enepaabHOro
npoekta "B 001meo0pa3zoBaTeIbHBIX OPTaHM3AIUAX, PACTIONOKEHHBIX B CEIBCKOM MECTHOCTH U
MaJIbIX TOpOJax, CO3/aHbl W (YHKUMOHUPYIOT ILIEHTPbl OOpa30BaHMs €CTECTBEHHO-HAYyYHOH WU
TEXHOJIOTUYECKOM HampaBieHHOCTeH" .

[IpuBenennbie B HacTosmuX PexomeHmaiusx TpeOOBaHMS SIBISIOTCS MUHUMATbHBIMH. OpraHbl
UCTIOTHUTENbHOM BiacTu cyObekToB Poccuiickoit denepannu (opraHbl MECTHOTO CaMOYTIPABIEHUS)
IpU peanu3alud MEpONpUSITUNA MO CO3JaHMI0 U (YHKIIMOHMPOBAHHUIO B 00I€00pa3oBaTENIbHBIX
OpraHU3aIsIX, PACIIONIOKEHHBIX B CEIHCKONH MECTHOCTH M MajbIX TOpPOJAaxX, IIEHTPOB 00pa30BaHMS
€CTECTBEHHO-HAYYHOW W TEXHOJIOTMYecKoil HampaBieHHocTedl "Touka pocrta" (mamee - LleHTphI
"Touka pocrta') BrpaBe oOecreynBaTh TPeOOBAHUS, MPEBHIIIAIONINE YCTAHOBICHHBIC HACTOSIUMU
Pexomenmanmsamm.

Hensmu co3nanuss lLlentpoB "Touka pocra" sBisieTcs COBEpPLIEHCTBOBAHUWE YCIOBMM JUIA
MOBBILICHHUS] KadecTBa 00pa30BaHUs B 00I€00pa30BaTENbHBIX OPraHU3ALMSIX, PACIOJIOKEHHBIX B
CEeNIbCKOM MECTHOCTH M MaJbIX TOPOJAAX, PACHIMPEHUS BO3MOXKHOCTEH OOYdYarOUIMXCS B OCBOCHHUU
y4eOHBIX NPEIMETOB €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKON HampaBiIeHHOCTEH, Mporpamm
JIOTIOJTHUTEIIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW M TEXHUYECKOI HalpaBICHHOCTEH, a TakxkKe



JUTSL TIPAKTHYECKOW OTpabOTKU yueOHOTo Marepuaia 1mo yueOHsM npeamertam "dusnka", "Xumus",
"Buonorus".

Llentpsl "Touka pocTta" obecneunBarOT MOBBIIICHUE 0XBAaTa 00YUYaIOIIMXCs 001e00pa3oBaTeIbHbBIX
OpraHu3aliii, pacloJIOKEHHBIX B CEJIbCKOW MECTHOCTM M MalbIX TIOpOAax, I[porpaMMaMu
OCHOBHOT'O OOIIEr0 U JONOJHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHOJIOTHUYECKOM
HAIpaBJIIEHHOCTEH € UCIOJIB30BAHUEM COBPEMEHHOTO 000PYIOBaHHU.

Opranu3anuoHHO-TEXHUIECKOe, METOINYECKOe W MH(DOPMAIIMOHHOE COMPOBOXKICHUE CO3/IaHUS B
cyorektax Poccmiickoit ®Denepanmu Ilentpo "Touka poctra" ocymectBisier dDenepanbHoe
roCyJapCTBEHHOE aBTOHOMHOE o0pa3zoBaTenbHOE yupexaeHue JIOTIOJTHUTEIILHOTO
npodeccuoHanbHOr0 00pa3oBaHusa "AkaJemus peanu3ali TOCYAAPCTBEHHOM TMOJIUTUKH U
npo(ecCHOHANTLHOTO  pa3BUTHUS  PAOOTHUKOB  00pa3oBaHuss MUHUCTEPCTBA  MPOCBEIICHUS
Poccwuiickoit @enepanun (nanee - GeaepanbHblii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsok co3naHust

[lenTprr "Touka pocra" MOTYT CO31aBaThCs Kak 3a CUET CPEACTB cyOcHIuil efepaibHOro OropKeTa
B pamkax peanuzanuu ¢enepanpHoro npoekrta "CoBpeMeHHas IIKosia", TaK M B PaMKax HMHBIX
IIPOrpaMM M IPOEKTOB 3a CUET CPeICTB OroakeToB cyObekToB Poccuiickoit denepaunu, cpeacts
MECTHBIX 6IOI[)K€TOB n BHCGIOII)KGTHI)IX HCTOYHHUKOB.

Coznanne LentpoB "Touka pocra" ocyiecTBisieTcs Ha 0aze 0011e00pa3oBaTeIbHBIX OPraHU3aIuH,
PAacCIIONIOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJIbIX TOpOoJaX, IPHU 3TOM B NIEPBYIO OUYEpPE/lb CO3/IaHHE
LentpoB "Touka pocTta" peKOMEHAYETCS OCYIIECTBIISITH B OPTaHU3ALMAX, TOKA3BIBAIOIINX HU3KHE
00pa3oBaTeIbHbIE PE3YJIbTATHI.

B ciyuae coznanus Llentpa "Touka pocra" 3a cueT cpecTB cyocuauu u3 eaepaibHOro OrKeTa B
pamkax (denepanpbHoro mnpoekta "CoBpemeHHas mikosa" cyObekT Poccuiickoit deneparuu
OTIpeieIseT:

- OpraH HCIHOJHUTEIbHON BiacTH cyOwbekra Poccuiickoii ®enepaunu, OTBETCTBEHHBIM 3a
peanu3anuio MEpONpUATHH MO co3JaHMI0 U olecriedeHnto (yHkuMoHHpoBaHus LlentpoB "Touka
pocta" Ha Teppuropuu cyorekta Poccuiickoit denepannu (PernonanbHbli KOOpAUHATOD);

- KOMIUTEKC Mep (IOpOKHYIO KapTy) Mo co3aanuio u GpynkiuonupoBanuto Llentpos "Touka pocra"
cornacHo [Ipunoxxennto N 1 k HacTosiM PekoMeHanusm.

KoMruiekcom Mep Npu3HAEeTCs IIaH MEPONPHUATHM Ha OYEpPEAHOW ToA M ABYXJIETHUM IJIAHOBBIM
HepuoJl, MpeaycCMaTpUBAIOIIUN MEpPONpPUATHS MO CO3JaHMI0 M (YHKIMOHMpOBaHHIO LleHTpoB
"Touka pocra", BKJIFOUAIOLIUI B TOM YHCJIE:

MEPOIPUSTHSI, HAIIPABJIEHHBIE HA co3/1aHue U OoTKpeITHE LlenTpoB "Touka pocra";
MEpPONPUSTHSI, HalIpaBJIeHHbIE Ha o0ecnieueHne ¢pyHkironrnposanus Llentpos "Touka pocra";

MEPONPUATHSI IO TOBBIIMIEHHUI0 TpodecCHOHaIbHOr0 MacTtepcTBa paboTHHKOB lLlenTpoB "Touka
pocra";

MEPONPUATHSI 1O  KOHTPOJIO  JIOCTH)KEHUS  MHHHMMAJbHBIX IIOKa3aTeled Co3laHud W
¢dynkunonuposanus Llentpos "Touka pocra'.

PernonanbHbIin KOOPAUHATOP B COOTBETCTBUHU CO CPOKaMH, YCTAHOBJICHHBIMHU B HpI/IJIO)KeHI/II/I N1k
P CKOMCHJAAIIUAM, YTBCPIKIAACT:



- JIOJDKHOCTHOE JIMIO B COCTaB€ pPETrHOHAJIBHOTO BEJOMCTBEHHOTO IIPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u pynknuonupoBanue Llentpor "Touka pocra";

- [IepeyeHb MoKa3aTeseld U UHIUKAaTOPOB, COOTBETCTBYIOIIMX IpHBeIeHHBIM B IIpunoxxenun N 2 k
HacTosIUM PekoMeHmanusaM, X 3HaYCHUH;

- IepeueHb 00IIe00pa30BaTEIBHBIX OPTaHU3AINN, PACTIONIOKEHHBIX B CEIBCKOM MECTHOCTH U MAJIBIX
ropogax, Ha 0a3e KOTOpBIX TIuIaHupyeTrcs co3manue LlentpoB "Touka pocta" (mo dopwme,
npeacraBieHHoi B [Ipunoxxennn N 3);

- tunoBoe [lomoxxenne o LlenTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTHUYECKOU
HarnpasieHHocTel "Touka pocta" (I[Ipunoxkenue N 4).

Coznanue nentpa "Touka pocta" Ha 0a3e 00meoOpa3oBaTEIILHON OpraHU3aIlluu JOIMYCKACTCs Kak
MyTEM BBIJICIICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO MOApa3AeieHus 00I1Ieo0pa3oBaTebHON
OpraHu3aIiy, TaK ¥ 03 BBIACICHHS OTSIIBHOTO MOIPa3IeICHUsI.

OO6meo0Opa3oBarenbHas OpraHu3alds M3AeT JIOKAIbHBIM HOPMATUBHBIM aKT O Ha3HAYCHUHU
pykoBogutensi Llentpa "Touka poctra" (KypaTropa, OTBETCTBEHHOTO 3a (YHKIIMOHUPOBAHHE H
pa3BuTHE), a TAKXKE O CO3/IaHnU LIeHTpa "Touka pocTa" ¥ yTBEpKIACHUU TOJIOKEHUS O IS TEIbHOCTH
[lentpa "Touka pocra".

Pernonanpublii KoopauHaTOp He mo3aHee AHS OTKpbITUS Llentpa "Touka pocra" obecrieunBaeT
pa3MeIlleHHe B CIlenualbHO co3maHHoM paszaene "llentp "Touka pocra" odummanpHOro caiita
00meo0pa3oBaTeIbHOM  OpraHu3alid B WH(MOPMAIMOHHO-TEJICKOMMYHUKAIMOHHON  CETH
"UuTteprer" undpopmanuu o co3ganuu u Gpynkunonuposanuu Lentpa "Touka pocta", B TOM uncie
uHpopmanuun 00 oOpa3oBaTeNbHBIX MporpamMmax, obOopynoBanmu Ilentpa "Touka pocra',
IUIAHUPYEMOM DPEKHUME 3aHATHI 00ydarolmuxcs, MIaHUPYEMBIX MEpONpUsATHsIX. B co3manHOM
pazzaene opHUIMATBHOTO caiiTa 00pa30BaTENbHON OPraHU3aluH TAaKKe pa3MelaeTcst HHPOopManus o
HanuoHabHOM MpoekTe "OOpa3zoBanue" (B TOM 4YHCIE JIOTOTHIN), aapec caiWTa ¥ oduimaibHas
cuMBOJIMKa MuHucTepeTBa npocselienns Poccuniickon denepannu.

PernonanpHblil KOOpAHHATOp obecnieunBaeT nHpopMupoBanre PenepaibHOTO ONEpaTopa B Ciydyae
co3aHus Ha Teppuropun cyowbekta Poccuiickoit @enepaunu LlentpoB "Touka pocra" B pamkax
UHBIX TpPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCA K peanu3aluu (QenepalbHOro IpOeKTa
"CoBpeMeHHas IIKosia" HalMoHambHOro mnpoekra "OOpa3oBaHue'", 3a cueT cpeAcTB OOHKETOB
cyowsekToB Poccuiickoit @enepanuu U (WIM) CPEeICTB MECTHBIX OFO/HKETOB U (UJTH) BHEOIOHKETHBIX
VCTOYHUKOB, a TaK)K€ HaIpaBlieHWE Ha corjacoBaHue PenepansbHOMY OIEPATOPY KOHILEMNIMH
co3/laHus U (PYHKIIMOHUPOBaHUS Takux LIeHTpoB.

3. TpeOGoBaHusI K MOMEIEHUAM, KOMILJIEKTOBAHUIO 000PY/10BAHUEM,
PacXOAHBIMHM MATEPHAJIAMH, CPEACTBAMH 00yUeHHUSI M1 BOCIIMTAHUS

Coznanne llentpoB "Touka pocra" mpeamnonaraeT KOMIUIEKC YCJIOBUH IO OCHAILEHUIO
o0pa3oBaTeNbHbIX OpraHu3anuil 00OpyIOBaHUEM, pACXOJHBIMU MaTepHuajaMH, CpeACTBAMHU
OoOy4eHHsI W BOCHHUTAHUS JJIsI JOCTH)KEHUS 00pa3oBaTENbHBIX pPE3YIbTaTOB IO MPEIMETHBIM
obnactsim "EctectBeHHO-HayuHble mnpeamersl', "EcrectBeHHble Hayku', "Martematuka u
uHpopmaruka", "OOmecTtBo3HaHue U ecrtectBo3HaHue", "TexHomorus", 00pa3oBaTEIbHBIX
mporpamm o0I1ero 00pa3oBaHus €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOM HAINPaBICHHOCTEH, Mpr
peanu3alyy KypcoB BHEYPOUHOM AEATEIbHOCTH U JOMOJHUTEIBHBIX 001epa3BUBAIOLINX TPOrpaMM
€CTECTBEHHO-HAYYHO! U TEXHUYECKOW HAIIPABJIEHHOCTEH.



[Tepeuenr HampaBieHHOCTEH peann3yembix Ha 0aze LlenTpoB "Touka pocta" 00pa3oBaTelbHBIX
IporpaMM MOXKET OBITh PACIIMPEH B 3aBHCHUMOCTH OT HMMEIOIIUXCS Y 00I11eo0pa3oBaTeIbHBIX
OpTraHM3aIi YCIIOBUH, a TaK)Ke TOTPEOHOCTEH YIaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Coznanne nentpa "Touka pocta" mpeamosiaraeT pa3BUTHE 00pa30oBaTEIbHON HWHOPACTPYKTYPHI
o0mieo0pa3oBaTeIbHOM  OpraHu3ali, B TOM YHWCIE OCHAmleHHe O00Ieo0pa3oBaTebHON
OpraHu3auu:

- 00opynoBaHHEM, CpEICTBAMH OOYYCHHS © BOCHUTAHHS [UIsl HM3Y4YeHHS (B TOM 4YHCIe
JKCIIEPUMEHTANILHOT0) IMPEAMETOB, KypCOB, JUCHMIUIUH (MOJyJeil) ecTecTBEHHO-HAay4HOI
HAIpPaBJICHHOCTH M  TEXHOJIOTMYECKOM  HAaMpaBJIEHHOCTEH TpH  pealn3aldd  OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOTPaMM M JOMOJIHHUTEIbHBIX 00IIe00pa3oBaTeNbHBIX MPOTPaMM, B TOM
YUCIIe IS pacIIUpeHus coAepKanus yueOHbIX npeameroB "dusuka', "Xumus", "buonorus";

- obopymoBaHueM, CpelcTBaMU OOyUYEHUS] M BOCIHTAHUS JJII M3yYEHUS OCHOB POOOTOTEXHHKH,
MEXaHUKH, MEXaTPOHUKH, OCBOCHHUS OCHOB NPOTPAMMHUPOBAHUS, pealH3alMd IPOTrpaMM
JIOTIOJTHUTEIILHOTO 00pa30BaHMs TEXHUYECKOM U €CTECTBCHHO-HAYYHOW HAPABICHHOCTEH H T.JI.

- KOMIIBIOTCPHBIM U WHBIM O6Op}II[0BaHI/I€M.

[lepeyeHb, MHHMMaIbHO HEOOXoIuUMble (YHKIMOHAJIBHBIE W TEXHUYECKUE TpeOOBaHUS W
MUHHMaJIbHOE KOJWYECTBO OOOpYIOBAaHHWS, pPACXOJHBIX MATEPHAJOB, CPEACTB OOyYeHUS U
BocnuTaHus i ocHamieHuss LlentpoB "Touka pocta" (manee - MHPPACTPYKTYPHBIM JIHCT),
onpeaensoTcs PernoHanbHbIM KOOpAMHATOpOM c ydeToM [IpumepHoro mnepedns oOopyaoBaHMUs,
pPAcXOJHBIX MAaTepUaloB, CPEACTB OOY4YEHUS W BOCHMTAHHUS M CO3/aHUS M oOecledyeHus
(YHKIIMOHUPOBAHMUSI  LIEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAyYHOM U TEXHOJIOTMYECKOU
HanpaBieHHocTd "Touka pocta" B 0011€00pa30BaTENIbHBIX OPraHU3alMsIX, PACHOJIO0KEHHBIX B
CeJIbCKOW MecTHOCTH U Manblx ropojgax (Ilpwioxenne N 6), NpUMEpPHOro TUIIOBOTO
UHPPACTPYKTYPHOTO JIMCTa, onpeaenseMoro @enepanbHbIM — ONEPaTOPOM, U HACTOSIIUX
Pexomennauuii.

B  pamkax  ocHameHus ~— oOmieoOpa3zoBaTeldbHBIX ~ OpraHu3aiuii  npu  (HOpMUPOBAHUU
uH(ppacTpyKkTypHOro Jjmcra cyobekr Poccuiickoit denepannu BrpaBe BeIOpaTh CTaHIAPTHBIN WM
npoWIbHBIA KOMIUIEKT 000pY/A0BaHUs, MPEACTaBICHHBIH B IPUMEPHOM IepeuHe 000pyroBaHHUs,
PacxXoIHBIX MaTepHAaJIOB, CPEACTB 00yUeHMs U BocUTaHus U1l ocHamieHus Lentpos "Touka pocra”
(ITpunoxxenne N 6). [lng MaJOKOMILIEKTHBIX 00I1€00pa30BaTeNbHBIX OpraHuzanuii <1> oobem
€/IMHUL] CPEJICTB O0YUEHUSI M BOCIIUTAHUS (OPMUPYETCS B MEHBILIEM KOJIHUYECTBE.

<1> ManokoMImjaeKkTHON 0O0meo0pa3oBaTeTbHOM  OpraHM3alel B  paMKax  pealu3aliu
MEPONPUITHA 1O CO3JaHHI0 U (PYHKIMOHUPOBAHUIO IIEHTPOB €CTECTBEHHO-HAyYHOU W
TEXHOJIOTUYECKOW  HAaNpaBICHHOCTeW  mpu3HaeTcs  oOmieoOpas3oBarenbHas  OpraHU3aIus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXKJIOW M3 Tapajjiesied KOTOpo cocTamisieT He Oonee 1
€IMHHUIIBI.

[IpounpHBIA KOMIUIEKT O0OOpPYIOBaHWUS MOXKET OBITh BBIOpAaH IS 00IIE00pa30BATEIHHBIX
OpraHu3alii, UMEIOIMX Ha MOMEHT co3JaHus neHTpa "Touka pocra" Habop cpeacTB oOydyeHHs U
BOCIHUTAHMUSI, TOKPBIBAIOIINNA CBOUMU (PYHKIIMOHAIBHBIMU BO3MOXHOCTSIMU 0a30Bble OTPEOHOCTH
pu u3ydeHnu npeameroB "dusuka", "Xumua" u "buonorus".

[IpodunpHelii  KOMIUIEKT  oOopynoBaHusi — obOecrieunBaeT  d()PEKTUBHOE  JOCTHIKEHHE



00pa3oBaTeNbHbIX pE3yNbTaTOB OOYYAIOIIMMHUCA IO TMpOrpaMMaM €CTECTBEHHO-HAyYHOU H
TEXHOJIOTUYECKOW  HAMpaBICHHOCTEH, BO3MOXXHOCTh YIIyOJCHHOTO UW3YYEHHUs OTICIBbHBIX
peIMETOB, B TOM uucie uid (HOPMUPOBAHMSI U300PETATENBCKOT0, KPEaTHUBHOIO, KPUTUYECKOTO
MBIIUICHHS, Pa3BUTHS (PYHKIHOHATHHOH T'PaMOTHOCTH Y OOy4Yalomuxcs, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

[Tpu ¢opmupoBaHuu HHPPACTPYKTYPHOTO JIMCTAa U3 MPO(UILHOTO KOMIUIEKTa B 00s3aTeIbHOM
nopsijike odecreunBaeTcs BEIOOp CpeACTB 00yUeHUsS M BOCIIUTAHHS HE MEHEE YeM I10 TPeM y4eOHBIM
npeameram ("®duszuka", "Xumusa", "buonorusa") u kommnbroTepHOro 000pynoBanus. OcraBmecs 1o
UTOTaM OIpeesieHUs] 0053aTebHOr0 000pyJOBAHUS CPEICTBA, IPEAYCMOTPEHHBIE /TSl OCHALLICHUS
Ilentpa "Touka pocrta", pacmpeaensroTcs Ha MPUOOpPETEHHE MOMOJHHUTEILHOTO O0OpYHAOBaHMS,
BXOJISILIETO B MepeueHb 000pyI0BaHUs, PACXOTHBIX MaTEPHAJIOB, CPEICTB OOYUYEHUS U BOCITUTAHUS
npodmisHoro komruiekta (I[Ipunoxenne N 6 K METOIUYECKUM PEKOMEH/IAIUSIM).

[Ipu BbIOOpE JOMOJHUTETHHOTO OOOpPYIOBAHMUSA TAKXKE CIEAYET YYHUTHIBATh CHEHUPHUKY H
noTpeOHOCTH OTpaciieil 5KOHOMUKHU cyOobekTa Poccuiickoit deneparum.

PernonanbHblii KOOpIUHATOP OOECIEUMBAET COIJIACOBAHHE C(OPMHPOBAHHOIO B COOTBETCTBHU C
TUNIOBOH (popmoil mHppacTpykTypHOTO Jicta ¢ DenepaabHBIM ONEPaTOPOM B COOTBETCTBUU C
perIaMeHToM, onpenensieMbiM PeepaabHbIM OIIEPaTOPOM.

[lpy HampaBieHWH HA COTJIACOBaHWE HWH(PPACTPYKTYPHOTO JIMCTA, COAEPIKAIIETO CTaHIApTHBIC
KOMIUIEKTBI, PernoHalIbHEIN KoopauHaTop npenoctasiseT (1mo ¢gopme DenepaabHOro oneparopa):

- TIOATBEPKJCHUE OTCYTCTBHS B COOTBETCTBYIOIIUX 00pa3oBaTENbHBIX OpPraHU3allUsAX, OCHAIICHHE
KOTOPBIX TJIAHUPYETCS, 000pPYIOBaHMS, PACXOAHBIX MATEPUAJIOB, CPEICTB OOYUCHHS U BOCITUTAHUS,
YKa3aHHBIX B IEPEUYHE CTAHJAPTHOI'O KOMILJIEKTA;

- IOATBEPKJAeHNE HAMn4Hs (1100 obecriedeHne HaIm4us 10 MOMeHTa ocHaleHus LlentpoB "Touka
pocTta) yCIOBUM i XpaHEHHsS U HUCHOJb30BAaHUS XHMUYECKUX PEAaKTUBOB, B TOM YHCIIE
Heo0XoIuMOro o0Opy/I0BaHUS, BKIIOYas MIKa( BBITSKHOW MAaHOPAMHBIM M IIKad AJi1 XpaHEHUS
XMMHUYECKHX PEAaKTHBOB OTHEYMOpPHBIM, cornacHo IlepeuHio cpeacTB OOydyeHHsT W BOCIHTaHMS,
HEOOXOIUMBIX ISl pealn3allud oOpa3oBaTeNbHBIX MPOrpaMM HadajJbHOTO OOIIEro, OCHOBHOI'O
00I11ero U CpeiHero oo1ero o0pa3oBaHusi, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHUSIM OOy4YEHHMS,
HEO0OXOIUMOr0 MpPHU OCHALIEHUH OOLIe00pa30BaTeIbHbIX OpraHu3aluil B ILENAX peanu3alnuu
MEpONpPHUATHIA IO COACUCTBUIO CO3/laHUI0 B cyObekrax Poccuiickoit ®Penepauuu (Mcxons u3
MPOTHO3UPYEMOU  MOTPEOHOCTH) HOBBIX MECT B  00IIe00pa3oBaTEIbHBIX  OPTaHHU3AIUsX,
yTBEpXKACHHOMY Ipuka3zoM Munnpocsemenus Poccun ot 3 centsiops 2019 r. N 465.

OO0pasoBarenbHbIe OpraHU3alii, Ha 0a3e KOTOPBIX co3faroTcs U GyHKuuoHupytoT Llentpst "Touka
pocta", MOJKHBI COOTBETCTBOBATH JEHCTBYIOIIMM TPEOOBAaHUSM K YCTPOMCTBY, COAEPNKAHUIO U
OpraHu3aIyi pexuMa padoThl 00pa30BaTENbHBIX OpPraHU3allii U UHBIM HOPMATHBHBIM MPABOBBIM
aKTaMm, ONpPEAEISIONIMM TpeOOBaHUS K OpraHu3aiiu oOIIero W JOMOJTHUTEIBHOTO 00pa3oBaHUS
JNETEN.

[Tomemenust (PpyHKIIMOHAIBHBIE 30HBI, B TOM 4YHCJIE Yy4eOHbIE KaOWHETH (DHU3WUKH, XUMUH,
ouonorun) Llentpa "Touka pocta" pekoMeHAyeTCs pacnoyaraTh B Mpeesiax 0JHOTO 3AaHHS.

ITpoexktupoBanue, 3o0HuUpoBaHue nomemeHuil ILlentpoB "Touka pocra" U omnpeneneHue
JIA3alH-PEIICHU OCYIIECTBIISIETCS C YY€TOM PYKOBOJICTBA MO MPOEKTUPOBaHUIO LEHTpOB "Touka
pocra', yTBepxkaaeMoro (eaepaibHbIM OIIEPaTOPOM.

IIpn nmpoextupoBannu, 30HUpoBaHUM nomMemieHud LlenTpoB "Touka pocra" cimenyer yd4uThIBATH



0c00eHHOCTH 000pYIOBaHUs, PACXOAHBIX MAaTEPUAIIOB, CPEACTB OOYUYCHUS U BOCTIMTAHHS, KOTOPHIM
Oynet obecrieunBaThCsi 0Opa3oBaTeIbHAs OpPraHu3aIlusl.

ITpoext 30HMpoBanus nomeuieHuit LlenTtpoB "Touka pocra" mnpexacrasnsercs denepanpHOMy
OTepaTopy OJHOBPEMEHHO C MPEACTABICHHEM HHPPACTPYKTYPHBIX JIUCTOB.

4. Opranu3anusi o0pa3oBaTeJbHOM JeATEeJIbHOCTH

OOpa3oBarenpHasl JeATEILHOCT, Ha ©Oa3ze 1eHTpoB "Touka pocTta" OCYHIECTBISIETCS —IIO
00pa3oBaTebHBIM IIPOrpaMMaM OOILEro U TOMOJHUTEIBHOTO 00pa30BaHHUS.

TpeboBanmst K (Gopmary opraHuzanud  00pa30BaTENbHON  JICATEIHHOCTH  PETYIUPYIOTCS
HACTOSIIIUMHU PeKoOMEeHIanusMu W WHBIMA HH(GOPMAIMOHHBIMH M METOJAMYECKHMMU MaTepuaiaMu
denepanbHOTO OnepaTopa.

Hanpasnenusi peanusyeMbIX C HUCHoib30BaHUeM pecypcoB LlentpoB "Touka pocra" mporpamm
OMPENENSAIOTCSI B COOTBETCTBHM C METOAMYECKUMHM MaTepHalaMH W PEKOMEHAAIUSMU,
yCTaHaBIMBAEMbIMU U aKTyanu3upyembiMu denepaibHbIM OrepaTopoM.

Ha 06aze unentpoB "Touka pocta" oOecrmeunBaercs peaiu3anusi 00pa30BaTeIbHBIX MPOTPAMM
€CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOW HaIlpaBIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHOJATENILCTBA B chepe oOpa3zoBaHUs U ¢ yueToM pekoMeHaanuii denepansHoro
orepaTopa. B o0s3arensHOM mopsiike Ha O6a3e 1eHTpoB "Touka pocra" obecrieunBaeTcss OCBOCHHE
oOydaromumucst yueOHbIX mnpeameroB "Owuszuka", "Xumwus', "buomorus" c¢ wucmnonb3oBaHHEM
nprodpeTaeMoro 060pyI0BaHMs, PACXOAHBIX MAaTEPUATIOB, CPEJICTB OOYUYECHUS U BOCIIUTAHUA.

He menee 1/3 o6beMa BHEypOUHOH IESATEILHOCTH 00YyYarOIUXCs OJIKHO ObITh OPUEHTHPOBAHO HA
NOJJIEP)KAHUE ECTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOM HalpaBlieHHOCTEH 00pa3oBaTelbHbIX
oporpaMM, IpH 3TOM OOBEM IPOrpaMM €CTECTBEHHO-HAYYHOM HAampaBIEHHOCTH HE MOXET
coctaBnsaTh MeHee 20% orT oOmero odobeMa BHEYpOUHOM JesitesnibHOCTH. OOpa3oBaTellbHbIE
IPOrpaMMbl 10 JAPYTUM HANpPaBJIEHHOCTAM IIPpH HAJIWYMM BO3MOXHOCTH PEKOMEHIYETCs
IUTAHUPOBATh C UCIOJIBb30BaHuEM pecypcoB Llentpos "Touka pocra'.

Pazpabotka pabouux mnporpamm mo npeameram "O@wuzuka', "Xwumus", "buonorus", ydeOHbIM
peMeTaM eCTeCTBEHHO-HAyYHOW M TEXHOJOIMYECKOW HaIpaBiICHHOCTEH M3 4YacTH Yy4eOHOro
wiaHa, (OpMUPYEeMO ydacTHHKaMHM O0Opa30BaTENIbHBIX OTHOUIEHWH, IpOrpaMM BHEYPOUHOU
NEeSITeIbHOCTH W JONOJIHMUTENBHOTO 00pa3oBaHUsl OCYLIECTBISAETCA 001Ie00pa3oBaTeIbHbBIMU
OpraHM3alUsIMH, B KOTOPBIX cO3/al0Tcs IeHTphl "Touka pocTa", caMOCTOATENBHO C Y4YETOM
METOJMYECKMX MaTepuaioB U  pekoMmeHjauuil  denepanpHoro omeparopa. Peanumzanusa
o0pa3oBaTeNbHbIX  IPOrpaMM  JIOMOJHUTENIBHOTO  O0pa3oBaHHMA B MaJIOKOMIUIEKTHBIX
0o011e00pa3oBaTeNbHBIX ~ OpPraHU3alMsAX  OCYHIECTBISETCS MpPU HATUYUM Y  OpraHu3aluu
COOTBETCTBYIOLMX YCIOBHH. JIJIi MalOKOMIUIEKTHBIX 00Ie00pa3oBaTeNbHbIX OpraHU3alui
JIOTTYCKaeTCsl OTCYTCTBUE JIMIIEH3UM Ha JOIMOJIHUTEIbHOE 00pa30BaHUE U PeaU3yeMbIX MpOrpamMmm
JIOTIOTHUTEIBHOTO 00pa30BaHUsl.

PexoMeHmam mo WCHONB30BAHUIO CTAaHIAAPTHOTO KoMIUIekTa obopynoBanus lLlentpa "Touka
pocta" mpH pearn3aluy MporpaMM €CTECTBEHHO-HAYYHOM M TE€XHOJIOTMYECKON HaIpaBIEHHOCTEH
onpezaeneHsl B [Ipunoxenuu N 5 k HacTosimuMm Pexomenaanusm.

ConpoBoXx/eHHE M METOAMYECKOE OOECleYeHHe UCIONb30BaHUs MNPO(UIBHOIO KOMILIEKTa
o0opynoBaHusi B 00pa3oBaTeNbHOM JAedTenbHOCTH 1LeHTpoB "Touka pocta" ocymiecTBiser
®denepanbHbIA OIEPATOP.



Meroandyeckne MaTepualibl, pa3padOTKM W WHBIE MaTepHajgbl IO BOMPOCAM HCIIOJIE30BAHHUS
npopMILHOTO  KOMIUIEKTa  00OpynoBaHMS  pa3pabaThIBaIOTCH, aKTyallM3upylTcd U
pactipocTpansitorcst DeepalibHbIM OIIEPaTOPOM, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX MEIHa
WHCTPYMEHTOB (BHJI€0, BEOMHAP, IMyOJIUKAIUN ).

®denepalibHBIM ONIEPATOPOM HA PETYISPHOM OCHOBE 00eCIeUrBACTCS MPOBEICHUE METOJIMUYECKUX U
o0ydaromux MEpONpHUsITH MO BOMpPOCAM OpraHM3aluu oOpa3oBaTenbHOro mpoiecca B Llentpax
"Touka pocta" ¢ mpuMeHEeHUEM MPOGUILHOTO KOMIUIEKTa 000pYIOBaHUS, OKa3aHUE METOAHMYECKON
MOMOIIH NP pa3paboTKe yuyeOHBIX MAaTEepHAalIOB, 33JaHUM ISl COBEPILIEHCTBOBAHUS MPAKTUYECKOM
MOJATOTOBKA OOy4aromuxcs 1O Y4eOHBIM MpeaMeraM, KypcamM BHEYPOYHOH JesTeIbHOCTH,
JIOTIOJTHUTEILHOTO 00pa30BaHUs JeTEH.

[Tenarornyeckne pabOTHUKH, OCYLIECTBISIONINE AeATeIbHOCTh Ha 6aze LlentpoB "Touka pocra" ¢
IPUMEHEHHEM MpO(UIBHOTO KOMIUIEKTa 00OpYyNOBaHMS, NMPOXOIAT OOydeHHEe IO IporpamMmam
JIOTIOJTHUTEIBLHOTO MPOPECCHOHATBLHOrO 00pa3oBaHusl (Kypchl IMOBBIIMICHUS KBATU(UKAIMH) U3
@enepanbHoro peecrpa nporpamM  JII1O. IloBblieHne KBadu(UKALMKM — MEAArOrMYECKUX
pabOTHUKOB OCYIIECTBISIETCS HE PeKe OAHOTO pa3a B TPH roja.

5. Opranu3anMOHHO-METOAMYECKOE CONMMPOBOK/ICHUE U UCII0JIb30BAHUE
HHOM CO3JaHHOM B PAaMKaX peaju3allMi HAIIMOHAJIbHOI'0 POEKTA
"OoOpa3zoBanue' MHPPACTPYKTYpPHI

B memsx KoMIulekcHOro compoBoxkaeHus aesrensHocTH LlenTpoB "Touka" dexpepanbHbIM
OTEPaTOPOM OOECTICUMBACTCS OCYIIECTBICHUE MYOJUKAIMK W OOHOBJICHHUS METOJUYCCKUX
MaTepualioB, BKJIIOYAIOIIMX Yy4eOHO-METOJMYECKHE Marepuasibl (MHCTPYKLIUH, METOANYECKUE
nocoOusi, HHPOPMAITMOHHBIE MaTEepPHaJbl, TIEPEYHN PEKOMEHIYEMBIX JHTEPATYpPHBIX HCTOYHHKOB,
BU/ICOMATEPHAIIBI U JIP.), & TAK)KE MaTepUalIbl IO UTOTaM NMPOBEeHUsT MeponpusiTiii PenepanbHOro
oreparopa (BeOMHaphl, CEMUHAphl, KOH(PEPEHIINHU, COBELLIAHUS U JIp.).

Hns  mepmarormyeckux pabotHukoB IlenTtpoB "Touka pocra" DenepanbHbIM  ONEpaTOPOM
o0ecrieynBaeTcsi NpPOBEJEHUE TEeMaTHMYECKMX BeOMHApOB U 00pa3oBaTeIbHBIX MEPOIPUATHH,
HaAIPaBJIEHHBIX Ha pa3bsICHEHHWE BOIPOCOB pealu3ali 00pa30BaTElIbHBIX MporpamMm Ha 0ase
[lenTtpoB "Touka pocta" ¢ mpuUMEHEHHEM MTPOPUIBLHOTO KOMILJIEKTAa 000py10BaHUSI.

Jns PernoHanbHBIX KOOPAMHATOPOB U pyKoBoasmux paboTtHukoB LlentpoB "Touka pocra"
®denepanbHbIi onepaTop obecneunBaeT MPOBEACHUE TEMAaTHYECKUX BeOMHAPOB, HANPABICHHBIX Ha
JIOTIOJTHUTEIIbHOE PAa3bsICHEHWE BOMPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) Mo co3AaHuio U (pyHkiuoHupoBaHuto LleHTpoB "Touka pocra", TOCTHXKEHUIO
YCTAaHOBJICHHBIX IOKa3aTejaell (yHKIMOHUPOBAHUS, MCIOIb30BAaHUIO MHOM CO3/IaHHOM B pamKax
peanu3anuy HalMoHaILHOTO TIpoekTa "O0pa3zoBanue" nHPpacTPyKTypHI.

B memax  »>QQexTHBHON  OpraHU3allMOHHO-METOIMYECKOH  MOAJEPKKH  CO3JaHUS U
¢byukunonuposanus Llentpos "Touka pocra" Ha Teppuropun cyonektoB Poccuiickoit ®enepanyu
PernonanpHbIM  KOOpAMHATOPOM  OOECHEUMBAECTCS  BOBJIECYEHHME  JIETCKMX  TEXHOIMAPKOB
"KBantopuym", ueHtpoB 1udpoBoro ooOpazoBanus nereil "IT-kyG", KIlOUeBBIX IIEHTPOB
JIOTIOJTHUTENBHOTO o0pazoBanus "Jlom HayuHoU KommaGopanuu" B aesrenbHocTh LlenTpoB "Touka
pocta" B cnenyromux popmatax:

1. IlpoBeneHre COBMECTHBIX MEPOIPHUITUN Al OOYYarOUIMXCS M IeJaroruuyeckux pabOTHHUKOB
o0uieo0pa3oBaTeabHbIX OpraHu3anuid, Ha 0a3e KoTopbix co3maroTcst LlenTpsr "Touka pocta"



(oOyuaromme ceMHHAphl U MacTep-KJIAcChl 10 BOMPOCAM HMCIOJIb30BaHUs 000PYIOBAaHUS, CPEACTB
o0y4yeHHss ¥  BOCIUTAHUS; METOJUYECKHE MEpPONPHUATHS IO  BONpocaM  pa3pabOTKH,
COBEPILICHCTBOBAHUS U BHE/IPCHHUSI porpaMMm JIOTIOJTHUTEITLHOTO o0Opa3zoBaHMUsI
€CTECTBEHHO-HAYYHOW M TEXHWYECKON HANpaBIEHHOCTH, OPraHU3allMd BHEYPOUHOH JEATEIbHOCTU
00y4aromuXxcsi; UHANBUAyaIbHbIC KOHCYIbTAINHU JUIS TIEJarOTHYeCKUX PaOOTHUKOB, B TOM YHCIIC B
peKUMe OHJIalH; 3aHATHUS TPOEKTHOW JIeATENbHOCThIO; KOHKYPCHBIE U COpPEBHOBATEIIbHBIC
MEPONPUSTHSL ISl IeTe U 1p.).

2. OpraHu3anysi U y4yacTHE B PETHOHAJIbHBIX M MEXKPETHOHAIBHBIX KOH(PEPEeHUHUAX, (ecTUBasIX,
dopymMax 1mo oOMEHY OMBITOM PadOThI Ha BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHCJE 110
peanu3anuu nmpeAMETHBIX obnacteil "EctecTBeHHO-HayuHble nipenMeThl”, "EcTecTBeHHBIE HAyKH',
"MaremaTtuka u uHpopmaruka", "OOmecTBo3HaHue U ecrecTBo3Hanue", "TexHomorus", a Takxke
IporpaMM  JOTIOJIHUTEIBHOTO  OOpa30BaHMS  €CTECTBEHHO-HAy4YHOH U TEXHHUYECKOU
HAIpPaBICHHOCTEH.

3. YyacTue permoHanbHBIX KOOPAMHATOPOB, mpexacraButeneil LlentpoB "Touka pocrta" m MHBIX
[EHTPOB, QYHKIIMOHUPYIOIIUX Ha Tepputopun cyonsekra Poccuiickoit denepanuu, B MEpOIIPUATHIX
®denepanbHOro oneparopa.

['paduk MepompusTHIi, KBOTHI y4acTHs, COJACPKAHUE M TEXHOJOTHH IPOBEICHUS MEPONPUITUN
noBojsTcs DenepanbHBIM OMEPATOPOM JOTOTHUTEIBHO.

4. OpraHu3anuss U ydacTHE B TMPOBEACHUU WHGOPMALMOHHBIX KaMIAHUM MO MOMYJISpU3aIUH
HalMoOHaNBFHOTO TpoekTa "OOpa3oBanue" Ha Teppuropuu cyownekToB Poccuiickoit deneparym, B
TOM 4HCIE COOBITHSX, TMPOBOJUMBIX JUIsI KOHCYJIBTAIIMOHHOTO COIMPOBOXACHUS POAUTEICH
(3aKOHHBIX TMPEIACTABUTENICH) OOYYAIOIMIUXCS O BO3MOXKHOCTSX IS PAa3BUTHUS CIIOCOOHOCTEH W
TaJTaHTOB HUX JeTei, NpoPecCHOHAIBHONH OpPHUEHTAMU U YCIEIIHOTO OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHBIX TPOrpaMM 00IIer0 00pa3oBaHusl.

5. Pazpaborka, yTBepXkICHHE U pealu3alusi CETEeBBIX 00pa30BATENbHBIX MPOTPAaMM C
UCIIOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YYEHUKO-MECT, CO3JIaHHBIX B cyOwekTe Poccuiickoit
@enepaliii B paMKax HalMOHalIbHOro mnpoekTa "OOpa3oBaHue", B TOM 4HCIE COBMECTHO C
JIeTCKUMU TexHonapkamu "KBantopuym".

6. BoBiieuenue oOyuaromuxcsi 001eo0pa3oBaTeIbHBIX OpraHU3aINi, Ha 0a3€ KOTOPBIX CO3AI0TCA
u ¢yHkuuonupywot Ilentpsr "Touka pocrta", B pasiauuHble (OPMBI CONPOBOXKAEHUS U
HACTaBHMUYECTBA C  HCIOJIB30BAaHHMEM  KaJpPOBBIX  PECypCOB, OO0ECIEUMBAIONINX  paboTy
BBICOKOOCHAIIICHHBIX YYEHUKO-MECT, CO3JaHHbIX B cyObekTe Poccuiickoil @enepanuu B pamkax
HalMoHaJdbHOro 1mpoekra "OOpa3zoBaHue" ¢ ydyeTOM METOAOJOIMM  (LENeBOH  MOJEIH)
HAaCTaBHUYECTBA OOydYaloIUXCs Ui  OpraHU3alMif, OCYIIECTBISAIOUIMX 00pa30BaTEeIbHYIO
NeSTeTbHOCTh M0 00me00pa3oBaTeIbHBIM,  JOMOJHUTEIBHBIM  00MIEe00pa3oBaTeIbHBIM |
nporpaMMaM CpeHero npogeccuoHalIbHOr0 00pa3oBaHMs, B TOM YHUCIE C MPUMEHEHHEM JIYYIINX
NPaKTUK 0OMEHA ONBITOM MEX1Y 00Y4atoIUMHCS.

LenTps! "Touka pocta" UCTIONB3YIOT HHPPACTPYKTYPY U KaJAPOBBIE PECYPCHI IETCKUX TEXHONAPKOB
"KBantopuym", co3gaBaeMblx Ha 0a3ze 0011eoOpa30BaTENbHBIX OpraHU3alui, Ui Ppa3BUTHUS
MIPOEKTHOM JesATenbHOCTH oOyuaromuxcs. [lemarormueckue padotnumku llentpoB "Touka pocra"
o0ecreynBaroT yyacTue oOy4arollMXcs B MEPONPHUATHIX JETCKUX TexHomapkoB "Ksantopuym" c
yIaJeHHBIM HCIIOJIb30BAHUEM O00OpYJOBaHMs, CpPEACTB OOyuYeHUS U BOCIHUTAHUS, a TaKxKe
NPUHUMAIOT y4acTHE B OPraHU3YeMbIX MMM CEMHHApax IO JAEMOHCTpauuu 3()(EKTUBHOTO OIbITa
peanu3anuy 00pa3oBaTENIbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOIMYECKON 1 HHBIX HANIPaBICHHOCTEH
cpeau MHBIX 00IIe0o0pa3oBaTeNbHBIX OpPTraHU3alMi, pacCIONOKEHHBIX Ha TEPPUTOPUH CYObEKTa



Poccuiickoit @enepanuu.

PernonanpHbIM  KOOpJIWHATOPOM Ha  TeppuTtopuu  cyobekta Poccuiickoit ~ Denepamuu
obecnieunBaeTcs paboTa MO MOIJIECPKKE 00IIe00pa30BaTEIBHBIX OpraHW3aINi, MOKA3BIBAIOIINX
HU3KHE OOpa3oBaTeNbHble pPE3YJbTaThl, C HCIOIb30BAaHUEM HWHPPACTPYKTYPHl U KaJpOBOIO
obecrieuenuss llerntpoB "Touka pocta" B pa3muuHbix (opmarax (COBMECTHAs pean3aius
00pa3oBaTeNbHbIX MPOTPaMM, MPOBEICHUE O0YUAIOIIUX MEPONPUITUNA, CEMUHAPOB, KOHCYIbTAIIUMI

U 1p.).

[Ipn nmpoBeneHNN Pa3IMYHBIX MEPONPHATHH, CBA3aHHBIX C pealHu3aliell HAIlMOHAJIBHOTO MPOEKTa
"Obpa3oBaHue", HCIOJIB30BAHUEM COOTBETCTBYIONIEH MH(PACTPYKTYPHI, KaJPOBBIX M (DUHAHCOBBIX
pPECypcoB, JOJDKHO OBITH 00OecrmedeHo MX HH(POPMAIOHHOE CONPOBOXKICHUE, B TOM YHCIE B
CpeICTBaX MacCOBOW MH(OPMAIINH, COLUATBHBIX CETIX, Ha caliTax 00pa30BaTEIbHBIX OpTaHH3AIHIA
C MCIOJIb30BaHNEM (PUPMEHHON CHMBOJIMKH HallMOHAJILHOTO TpoekTa "O6pa3oBanue.

Nudopmanus o6 yuactuu Llentpos "Touka pocta" B MeponpusaTusx Hamnpaisercs DeaeparbHOMY
orepaTopy B paMKax €KEKBapTaIbHOI'O MOHUTOPUHTA.

6. TpeOoBanus k punancosomy odecneyeHuro Llenrpos "Touka
pocra'

®unancoBoe obecreueHue ¢yHkunoHuposanus LlentpoB "Touka pocra" BKIItOYaeT 3arparbl B
cooTBeTcTBUU ¢ OOmMMH TpeOOBaHUSAMHU K ONPEIEIICHUI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyJapCTBEHHbIX (MYHMLMOAIBHBIX) YCIYr B cdepe [IOLIKOJBHOrO, HayajabHOro oOLIero,
OCHOBHOTO  00miero, cpemHero oOmiero, cpegHero mnpodeccHoHAILHOTO — 00pa3oBaHMS,
JIONIOJIHUTEIBHOIO 00pa3oBaHMs JAeTell U B3POCIHBIX, JOMOJHUTEIBHOIO NpOo(ecCHOHANIBHOTO
00pa3oBaHUs /IS JIMI, UMEIONMX WM TOJyYalolluX CpeiHee MpodeccHoHaIbHOe 00pa3oBaHHE,
npodeCcCHOHATIBHOI0 00yueHUsl, IPUMEHsIEeMbIMU IIpU pacueTe odbeMa cyOcuauu Ha (UHAHCOBOE
o0OecriedeHHe BBIMOJIHEHUS] TOCYAapCTBEHHOro (MYyHMIMIIAJIBHOTO) 3aJaHUsl Ha OKa3aHHe
rOCyJapCTBEHHbIX  (MYHUIMIAIBHBIX)  ycIyr  (BbIIOJHEHME  padOT)  ToOCydapCTBEHHBIM
(MyHUIIMIIAJIIBHBIM) YYpEXJIECHHUEM, YTBEpPXKIECHHbIMHU NpukazoM Munmnpocseuienuss Poccun ot 20
HOs10ps 2018 1. N 235 1 BKIIIOYAIOIIMMH B TOM YHUCIIE:

- omjuary Tpyda IeJaroruyeckux  paOOTHUKOB  00IeoOpa3oBaTeNbHOW  OpraHU3allH,
obecneunBaromux pynkronuponanue Llentpos "Touka pocra;

- IpUOOpeTeHNe JOCTaATOYHOTO 00BEMa OCHOBHBIX CPEICTB U MaTepPHAbHBIX 3alacoB, B TOM YHCIIE
PacxXoIHBIX MaTepUaloB, UId OOecleueHusl peaau3aluy 0O0pa3oBaTeNbHBIX MPOrpamMM B 00beMeE,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM peann3aiiuu o0pa3oBaTeIbHOTO MPOIIecca;

- obecrieyeHue TEKyIIeH NesATeNbHOCTH 00I1e00pa30BaTeIbHOM OpraHu3aliyd MO 00eCHedYeHUI0
00pa3oBaTENILHOTO MpOoLECCa.

[Tpu QopmupoBanun OwmkeTa cyobekra Poccuiickoit ®enepanuu (MecTHOTO OrOMKETa) Ha
OYEPETHOM T0JT ¥ TUTAHOBBIA TIEPHOJ] HEOOXOAUMO TPeyCMaTPHBATh OFOJKETHBIE aCCUTHOBAHHS B
o0veme, HeoOxomuMoM s (UHAHCOBOTO oOecmeueHus ¢yHknuoHupoBanus LlenTpoB "Touka
pocra', B TOM YHUCJIE€ C y4E€TOM COOTBETCTBYIOIICH WHIEKCAIUH.

7. 3aKJII0YUTEIbHbIC MMOJ0KeHU S

[Tpu peanu3anuu MeponpuaTUil B HeNsix co3aanus u pyHkiuoHuposanus LlentpoB "Touka pocra"
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cyosekT Poccuiickoit ®enepanuu oOecnieunBaeT COOMIOeHUE TpeOOBAaHWUN aHTUMOHOIIOIHHOTO
3aKOHOJATENLCTBA M 3aKOHO/IATENhCTBA O KOHTPAKTHON cucTeMe B chepe 3aKymok ToBapoB, padoT,
yCIyr i oO0eCnevYeHHus TOCYIAapCTBCHHBIX M MYHHIMIAIBHBIX HYXJ, B TOM YHCIC B YacTH
oOecrieyeHnss TOBBILEHUS 3((HEKTUBHOCTH, UCKIIOUEHHUS OTPAaHWYECHUS Kpyra MOCTABIIUKOB WU
MOCTaBJIIEMOr0  O0OPY/IOBaHMS, IIOBBIIICHUS pPE3YJIbTATHBHOCTH OCYIICCTBICHHS 3aKYIIOK,
oOecrevYeHHs MPO3PaYHOCTH, MPEAOTBPAIICHUS KOPPYIIIHH U APYTUX 370YIOTPEOICHHIMA.

[Tpu ocymectBiaeHnn cyObekTamu Poccuiickoii Deepanuu 3aKylmoK TOBapoB, paboOT, yCIyr ¢
IENBI0 PHOOPETEHUsT 000PYIOBAHUS, PACXOJHBIX MAaTEPUAIIOB, CPEACTB OOYUYCHHUSI U BOCIIUTAHUS B
nemnsx co3nanus Lleatpos "Touka pocta" 3a cuer cydbcuauu u3 ¢egaeparbHOro Ot KeTa O mKeTaM
cyobekToB Poccmiickoii denepannu Ha cOQUHAHCUPOBAHKUE PACXOIHBIX 00SI3aTEIBCTB CYOBEKTOB
Poccuiickoit deneparuu:

- oOecreynBaeTcs LEHTPATM3ALUS 3aKyIOK B TOPAIKE, ONPEIEIEHHOM HYHKTOM 7 crtatbu 26
@enepanbHoro 3akoHa "O KOHTPAKTHOHM cucteme B cepe 3aKylmoK, TOBApPOB, padOT, YCIYT Ui
o0ecrneyeHns rocy1JapCTBEHHbIX U MyHUIIMIAIBbHBIX HYXKA'";

- IPUMEHSETCS HAIIMOHAIBHBIA PEKUM B COOTBETCTBHHU ¢ TpeOoBaHMsMHU cTaThu 14 denepaabHOTO
3akoHa oT 5 ampens 2013 r. N 44-@3 "O koHTpakTHOU cucTeMe B chepe 3aKylnoK TOBapoB, padoT,
yCIyT JUTst 00ecreueH s TOCyIapCTBEHHBIX U MYHUIUITAIBHBIX HYXK1'".

Kpome Toro, mpu ocymiecTBieHnH 3aKkynok cyobektamu Poccuiickoii ®denepanuu 10KHBI OBITH
YUTEHBI:

- osio)keHus1 nmoctaHoBieHus [IpaButennscTtBa Poccuiickoit denepamuu ot 03.12.2020 N 2013 "O
MUHUMAJIBHOH J10JI€ 3aKyTOK TOBAPOB POCCHIICKOTO MPOUCXOKIACHHS";

- osio)keHus1 nmoctaHoBjeHus [IpaButenscTBa Poccuiickoit denepamuu ot 03.12.2020 N 2014 "O
MUHUMAaJIbHON 00s13aTENIbHOM J0J€ 3aKyIOK POCCUNCKHUX TOBapOB U €€ JIOCTH)KEHUHU 3aKa3uyUKOM"
(Bmecte ¢ "[lomoxenuem o TpeOOBaHMSIX K colepkaHui0 M (opme oTdyera 00 oObeMe 3aKyIOK
POCCHIICKMX TOBapoOB, B TOM YHCIIE TOBAPOB, MOCTABISIEMBIX TPU BBITIOJHEHUH 3aKylaeMbIX pador,
OKa3aHUU 3aKyMaeMbIX YCIYT, OCYIIECTBICHHBIX B IENAX JOCTHKEHHS 3aKa3UMKOM MHHHMAJIbHOM
00s13aTeIbHON JTOJIU 3aKYyINOK, O TPEeOOBaHMIX K COJEpPNKAHUI0O OOOCHOBAaHWS HEBO3MOXXHOCTH
JOCTHIKEHUS 3aKa3YMKOM MUHUMAJIbHOU 00s3aTeIbHON J0IH 3aKYMOK POCCHICKUX TOBapoOB (B TOM
YHCIie TOBApPOB, TOCTABIISIEMBIX IPH BBIMOJIHEHUHM 3aKylMaeMbIX padOT, OKa3aHUHM 3aKylaeMbIX
YCIIyT) OTHAEIbHBIX BUIOB, MPU OCYIIECTBICHUU 3aKYMOK KOTOPHIX YCTAaHOBIEHBI OTpaHUYCHHS
JIOITyCKa TOBapOB, TPOUCXOISIINX M3 HMHOCTPAHHBIX TOCYNApCTB, O TOPSIKE TOJATOTOBKUA H
pa3MerieHuss B eauHONW WH(GOPMAlMOHHOW cHucTeMe B cdepe 3aKylmoK TakKuxX oOTdeTa H
obocHoBanud", "llonoxeHHWEM O MOpSAKE, KPUTEPUSAX U TMOCIEACTBUM MPOBEACHMS OLIEHKU
BBITIOJTHEHHS 3aKa3UMKOM OOS3aHHOCTH JTOCTIKEHUS MUHHMAIIbHON 00S3aTENbHON M0 3aKyIOK
POCCHIICKMX TOBapoOB (B TOM YHCJIE TOBAPOB, IIOCTABIISIEMBIX NIPY BBITOJHEHNUHU 3aKyMaeMbIX padoT,
OKa3aHWU 3aKYyMaeMbIX YCIYr) OTAENbHBIX BHUIOB, MPHU OCYIIECTBICHUH 3aKyIMOK KOTOPBIX
YCTaHOBJICHBI OTPAHUUYEHUS JIOMyCKa TOBAPOB, MPOUCXOSAIINX U3 MHOCTPAHHBIX TOCYIapcTB").

IIpunosxcenue N 1

K Memoouueckum pekomeHoayusam

KOMIIVIEKC MEP ("AOPOKHASA KAPTA") 110
CO3JAHUIO U DYHKIIMOHUPOBAHHIO B
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OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, IIEHTPOB OBPA3OBAHMUS
ECTECTBEHHO-HAYYHOM, U TEXHOJIOT TYECKOH
HATIPABJIEHHOCTEH "TOYKA POCTA"

N HaumenoBanue OTBETCTBEHHBII PesynbTar Cpoxk
MEpOTIPUATHS
1. Y TBEp>KICHBI: PervonaibHBIN PacniopsiautensHblil [He mo3aHee 31
- JOJDKHOCTHOEC JIMIIO B [KOOPAHWHATOP AKT PCTHOHAJILHOI'O [THBApPs X <2>rona
COCTaBe oprasa
[PErMOHAILHOTO MCTIOJTHUTEIIbHON
BEIOMCTBEHHOIO BIIACTH,
[MPOEKTHOTO 0oduca, OCYIIECTBIISIOIIETO
OTBETCTBEHHOE 32 roCyAapCTBEHHOE
CO371aHuE U yIIpaBiieHUE B cepe
(yHKIITMOHUPOBAHHE o0OpazoBaHus (j1anee
enTpoB "Touka -
pocta'; [pacropsIUTEIIbHBII
- [I0Ka3aTeIn axT PONB)
e TEeIbHOCTH LIEHTPOB
"Touka pocra”;

- Tunosoe Ilonoxenue
0 IeSTEIbHOCTH
[lenTpoB "Touka
pocta" Ha TEPPUTOPUH
cyonexTa Poccuiickoit
Denepanun

- IEPEUYEHb
00111€00pa30BaTENbHbIX]
OpraHu3altii,
[PacroI0KEHHBIX B
CEJIbCKON MECTHOCTH U
MasbIX TOpo/ax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3JaHKe
[lenTpoB "Touka

ocra'.

2. CchopmupoBan u PernonanbHbIN [Irncemo CornacHo
COIIacOBaH KOOpJAUHATOD, (benepaabHOro OT/IEIIEHOMY
MHOPACTPYKTYPHBIH  |penepaabHbIi oreparopa u rpaduKy
et orepaTop [paciops TN TEIbHBIN

akT POlB
3. OOBsBIICHBI 3aKYNKN  |PernoHanbHBbIM 3Bernienus o He no3Hee | anpens




TOBAapOB, pabOT, YCIYT [KOOPAWHATOP [IPOBEACHUU X romga
i co3ganus LlenTpos 3aKYIOK
"Touka pocra"

4. ChopmMupoBaHbI PernoHaibHbIN PacniopsiautensHbli [He mo3aHee 1 anpens
[IPOEKTHI 30HUPOBAHUS [KOOPAUHATOD axT POVIB X roma
[{enTpoB "Touka

ocra"

o. [IpoBeieH MOHUTOPUHT|PErnoHaIbHbBIN [To dhopme, 25 aBrycra X roja,
paldoT Mo MPHUBEICHHUIO [KOOPAUHATOP OIpeesieMoi ajiee €XXEroIHO
rionanok Llentpos MuHIpOCBEIICHUS
"Touka pocra" B Poccun nnu
COOTBETCTBHE C DenepaibHBIM
METOINYECKUMU 0IepaTOpOM
[PEKOMEHIallusMU
MUHIPOCBEIEHUS
Poccun

6. Hadano paboTsl PerrnonanbHbIN upopmannonHoe |l centsOps X roga
[{enTpoB "Touka KOOPIUHATOP ocselenne B CMU

ocra"

7. E>xexBapTanbHbII PernonanbHbIN OTtuer 1 oxta6ps X rona,
MOHHUTOPHHT KOOPIMHATOP DdeneparbHOMY nanee -
BBITTOJTHCHUS orepaTopy Io €KEKBapTAJIbHO B
[oKazaresei co3aaHus MTOraM TeYeHHEe 2-X JIeT
1 OYHKIIMOHUPOBAHUS MOHUTOPHUHTA
ieHTpoB "Touka
pocra"

<2> X - oz MoTy4eHust CyOCHInH.

Ipunoowcenue N 2

K Memoouueckum pekomenoayusim

MHUHUMAJIBHBIE UH/IUKATOPBI U IIOKA3ATEJIN
PEAJIM3AIIMM MEPOIIPUSITUH IO CO3JIAHUIO U
OYHKIIMOHUPOBAHUIO B
OBIIHIEOBPA3OBATEJIBHBIX OPTAHU3AIIUAX,
PACHOJOXEHHBIX B CEJIbCKOH MECTHOCTH U
MAJIBIX TOPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'MYECKOM
HAINIPABJEHHOCTEH "TOYKA POCTA"



HaumenoBanune MuHuMaiabHOE MunumaiabsHOE Meronuka pacyera
UHIMKATOpa 3HAYeHHE B rOJ1 V11 | 3HA4YEHHE B IOJ JJs MUHUMAaJIbHOTO
(mokasarens) 0011e00pa30BaTeIbHBIX| MAaJOKOMIUICKTHBIX |[TOKA3aTels B IIEJIOM I10

opraHuzanuii, He  |001eo0pa3oBaTeIbHBIX| CYOBEKTY Poccuiickoit
SIBIIAFOLLINX CS OpraHu3aui ®enepauuu, B TOJ
MaJIOKOMIUIEKTHBIMU
YucneHHocTh 300 100 CymMa 3HaueHU I
0OyJaronuxcs (B rox otkpbiTHs - 150)|(B roa oTkpbiThs - 50) [Moka3aTens mo BceM
00111€00pa30BaTENBHOM 00111€00pa30BaTENLHBIM
OpraHu3aIuiy, OpraHusanusam, Ha 6aze

OCBaMBalOIIMX JBa U
0oJiee yueOHBIX
[peaMeTa U3 uncia
[peIMEeTHBIX o0nacTen
"EcTecTBeHHO-HayUHbIE
peaMeTsl”,
"EctecTBeHHbIE HayKu",
"Marematuka u
uHpopMaTuka',
"OO0111eCTBO3HAHUE U
ecTecTBO3HAHHE",
"TexHomorus" u (KIn)
KYpPCbI BHEYPOUHOH

e TeIbHOCTH
OOLIEMHTEIIEKTyaIbHON
HATIPABIEHHOCTHU C
MICII0JIb30BaHUEM
CpeACTB OOyUYeHHs U
BocnuTanus LlenTpa
"Touka pocra" <3>

KOTOPBIX CO3/1aI0TCSI
eHtpbl "Touka pocra"

(uenoBek)

ducneHHocTh 60 30 CymMma 3Ha4eHHI
00y4Jaromuxcs (B rox otkpbiTHs - 30) |(B rox OTKphITHs - 15) |[MoKa3arens mo Bcem
00111€600pa30BaTENbHOM 00111600pa30BaTEeIbHBIM
OpraHu3aIny, OpraHu3aIysM, Ha 0a3e
OCBaMBAIOLINX KOTOPBIX CO3JIAlOTCS
ITOTIOJIHUTEIIbHBIE eHTpsl "Touka pocra"
0011e00pa3oBareIbHbIC

MPOTPaMMBI

TEXHUYECKON U
€CTECTBEHHO-HAY4YHOU
HAIPaBJIEHHOCTHU C
MICIIOJIb30BaHUEM
CpeAcTB OOyueHHs U
BocniuTaHus LlenTpa
"Touka pocra" <4>
(denmoBek)

I[OJ'I}I NnCaarorn4cCKux

100

100

100




PaOOTHUKOB LIEHTpPA
"Touka pocra",
[IpoLIeIINX 00y4YeHne
[0 IpOTrpaMMam 13
peecTpa mporpaMm
[TOBBIIIICHUS

KBTI (DUKAITH
(beneparbHOTO
oniepaTopa <5> (%)

<3> Hcnonb30BaHue CPEACTB 000PYIOBaHUs, O0YUCHHUS U BOCITUTAHUS BOZMOXKHO HA BCEX YPOBHSAX
o0uiero o0pa3zoBaHus U LeJIeco00pa3Ho Ui pealn3alidi YPOUHOH U BHEYPOUHOH JEATEIBHOCTH O
[IporpaMmaM €CT€CTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBlIeHHOCTeH. Pacuer mnokasarens
npelycMaTpuBaeT  CyMMHpOBAHHE  YHUCICHHOCTHM  oOydaromuxcsi — oOuieo0pa3oBareiabHOU
OpraHM3aly, KaKAbIH U3 KOTOPHIX 33J€HICTBOBAH B OCBOEHUHU HE MEHEE JBYX INPEIMETOB, KYpPCOB,
JUCIUIUIMH (MOJyJNiel) eCTeCTBEHHO-HAYYHONH U TEXHOJIOTMUECKON HampaBICHHOCTEH B paMKax
peau3ali OCHOBHBIX O0O0I1€00pa30BaTENbHbIX MPOrpaMM. YUYUTHIBAIOTCS yuyeOHbIE NMPEAMETHI U3
yrcina TMpeaMeTHhIX obnactet "Marematnka u  uHdopmaruka", "OOIecTBO3HaHHE W
ecrectBo3Hanue", "TexHonorus", "EcrecTtBeHHO-HayuHble npeaMeThl”, "EcrecTBeHHblE Hayku'" u
(unu) Kypchl BHEYPOUHOH JAEATEIbHOCTH, pealn3yeMble C HCIIOJIb30BAHUEM CPEICTB OOyueHUs U
Bocriutanus lLlentpoB "Touka pocta". B ciyuae, ecnu B oOuieoOpa3oBaTebHONW OpraHu3ali,
o011asi YUCIEHHOCTh 0O0YYAIOIINXCSl MEHbIIIE YKa3aHHOTO 3HAYCHHMsI, 3HAYCHHE MOKA3aTeNsl TOJKHO
coctaBisATh He MeHee 80% oT 001Ieli YNCIIEHHOCTH 00YUYatOIINXCSl.

<4> B cnyuae, eciu B 00I1e00pa3oBaTeIbHON OpraHU3alMu, o0IIasi YUCIEHHOCTh O0y4YaroluXcs
MEHbBIIIE 3HAYEHHS, YKA3aHHOIO B IOKas3aTesie 1, 3HAaueHHE IOoKa3aTelsl JOJDKHO COCTaBJISATh HE
MEHee 20% oT o0meit YHCIECHHOCTH o0y4aromuxcs. JLiist MAaJIOKOMILIEKTHBIX
0011e00pa30BaTeIbHbIX OpPraHU3alMi JOMYCKAeTCs OTCYTCTBHE JIHMIEH3UM Ha JIOMOJHHUTEIbHOE
o0pa3oBaHHE U peali3yeMbIX IPOrpaMM JIOIOJHUTEIBHOTO 00Pa30BaHHUS.

<5> B cootBercTBUM ¢ NYyHKTOM 2 4actu 5 crtarbu 47 denepanbHoro 3akona ot 29.12.2012 N
273-®3 "OG oOpazoBanuun B Poccuiickoit ~®exepanuu"  MOBBINIEHHE  KBATU(PHUKALUU
NeIarOrMYecKiX paOOTHUKOB OCYHIECTBISIETCS HE PEXe OJHOTo pa3a B TpH roza. lloBeimeHue
KBaJM(UKAIMK Nearoruyeckoro paborHuka 1entpa "Touka pocta" 3acuMThIBae€TCS MPU HATUUYUU
JIEUCTBYIOMIETO (C JIaThl MPOXOXKIECHUS MPOIUIO He OoJjiee 3 JIeT) YAOCTOBEPEHHs] O MOBBIIICHUU
KBaJM(HUKAIMK 10 MpOrpaMMaM, COOTBETCTBYIOIIMM HarpaBieHHOCTsM Llentpa "Touka pocra',
WIA TPOXOXKICHUH OOy4deHHs IO mporpammam (erepanbHOro omeparopa. Takke YYHTHIBAeTCS
HaJIMYMe y Melaroruyeckux paOOTHUKOB YIOCTOBEPEHUIl O TMOBBIIECHUHM KBATU(PHUKALHUU 10
nporpamMmaM  u3  ®DemepanbHOro peectpa 00pa3oBaTENBHBIX MPOTPaMM  JIOTIOJHUTEIHEHOTO
PO EeCCHOHAIBHOTO 00pa30BaHUsI.

Ipunoowcenue N 3

K Memoouueckum pekomenoayusim

HEPEYEHD OBHIEOBPA3OBATEJIBHbBIX
OPTAHM3AIIUHA, HA BA3E KOTOPBIX IIJIAHUPYETCSI
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

POCCHUHUCKOM ®EJEPAIIUN)

(HAUMEHOBAHMUE CYBBEKTA

HaumenoBanue
MYHULUIIAJIBHOTO
oOpa3oBaHUs

/1]

HaunmenoBanue

0011600pa3oBaTeIbHON

opraHusanuu, Ha 6asze

KOTOPOi1 MIaHUpyeTCcs

co3nanue llentpa
"Touka pocra"

FOpunnueckuii anpec
00111600pa3oBaTeIIbHON
opranusanui (1o

yCTaBy)

HucneHHOCTh
0OyJaronmxcs|

ManokomIieKTHas
(ma/HeT, KOJIMYECTBO
KJIACCOB-KOMILJIEKTOB)

Ipunooscenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MNOJIOKEHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOHN N TEXHOJIOI'MYECKOU
HATIPABJIEHHOCTEH "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPTAHU3ALINN>

1. O01mune mMoJI0KeHUA

1.1. Lentp oOpa3oBaHUs €CTECTBEHHO-HAyYHOW W TEXHOJOTHMYECKOW HampaBieHHocTed "Touka
pocta" Ha 6a3e <HamMeHOBaHUE 00IIe00pa3oBaTeIbHON opranuzanun> (nanee - LleHTp) co3man ¢
LENBI0 Pa3BUTUS Y OOYYAIOIIMXCS €CTECTBEHHO-HAyYHOM, MaTeMaTH4ecKoil, MH(POPMALMOHHOM
TpaMOTHOCTH, (POPMHUPOBAHMSI KPUTHUECKOTO W KPEATUBHOT'O MBIINUICHHS, COBEPIICHCTBOBAHWSI
HAaBBIKOB €CTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKON HANPABICHHOCTEN.

1.2. LleHTp He SBISIETCA IOPUAWYECKUM JIMIIOM U JCUCTBYET AJsl OCTIKEHUS YCTAaBHBIX IIeNel
<HanMeHOBaHHUE 00IIe00pa30BaTENLHON OpraHu3anun> (Jajuee - YUpexkaeHHe), a TaKKe B IEIX
BBITIOJTHEHUS] 3a7a4 M JOCTM)KCHHS TIOKa3aTeleld U pe3ylbTaTOB HAlMOHAIBLHOTO MPOEKTa

"ObpazoBanue".

1.3. B cBoeii pesrenbHocTH LleHTp pykoBonctByercs PeaepanbHbIM 3aKOHOM Poccuiickoit




Oenepannu ot 29.12.2012 N 273-®3 "OO6 obpazoanuu B Poccuiickorr denepanun", ,
JpYrUMU HOPMAaTHBHBIMM JOKyMEHTaMu MunHucrepcrBa npocseuieHuss Poccuiickonn denepanuu,
VMHBIMM HOPMATHUBHBIMHM IpaBOBBIMH akTamMu Poccuiickoit denepanuu, nporpamMmon pa3BUTHUS
<HauMEHOBaHHE O00IIe00pa30BaTENILHON OpraHu3alMKu™>, IUIAaHAMU pabOTHI, YTBEP)KICHHBIMH
yupeauteneM U HactoamuM [lonoxxenuem.

1.4. LleHnTp B CBOEH J1€ATEIBHOCTH MOAYMHACTCS PYKOBOJAUTEIIO Y UPEXKACHUS (IIUPEKTOPY).

2. Lean, 3apaum, pyHkuuu aesarejabHoctu lentpa

2.1. OcHOBHOM 1ENbIO AesATeIbHOCTH lLleHTpa sBISETCS COBEPLICHCTBOBAHWE YCIOBHM JIst
MOBBIIIICHUST KadecTBa OOpa30BaHUs, PACIIUPCHHS BO3MOXKHOCTEH OOy4YaloONIMXcs B OCBOCHHH
y4eOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HANpPaBJICHHOCTEH, Mporpamm
JIOTIOTHUTEITFHOTO 00pa30oBaHMs €CTECTBEHHO-HAYYHON U TEXHUYECKOW HANPaBICHHOCTEH, a TaKxKe
JUTSL TPAKTUYECKON OTpabOTKU yueOHOro MaTepuaia mo yueOHsIM npeameram "dusuka, "Xumus",
"bronorus".

2.2. 3agayamu LleHTpa sSBIASAIOTCS:

2.2.1. peanu3anus OCHOBHBIX O0OIIEO0pa30BaTEIbHBIX NPOrpaMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOM U TEXHOJOTMYECKOM HAIIPaBICHHOCTEW, B TOM YMCIIE B paMKaxX BHEYPOYHOU
JIESITEIBHOCTH 00Yy4aroIuXcs;

2.2.2. pa3paboTka M peanu3alys pPa3HOYPOBHEBHIX JOMOJHUTENIBHBIX 00I11e00pa30BaTEIbHbBIX
porpamMM €CTECTBEHHO-HAYYHOW M TEXHUYECKOW HANpaBJIEHHOCTEH, a TakK)Ke€ MHBIX MPOrpamm, B
TOM YHCJI€ B KAHUKYJISIPHBIN MTEPUO,

2.2.3. BOBJIeUCHHE o6yqafomnxc;1 Hn 1€Jarorut4cCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIIbHOCTD,

2.2.4. opraHuzanMs BHEY4eOHOM JEeATENIbHOCTH B KaHUKYJSPHBIA mepuoj, paspaboTka H
peanu3alys COOTBETCTBYIOUIMX 0Opa3oBaTeNbHBIX NpPOrpaMM, B TOM 4HCIe s Jarepei,
OpraHU30BaHHbBIX 00Pa30BaTENbHBIMU OpPraHU3alMAMU B KAHUKYJISIPHBINA TIEPUO/;

2.2.5. TOBBIIICHUE HpOCI)eCCI/IOHaJ'ILHOl"O MacCcTepCTBa TNEAArOrMUCCKUX pa6OTHI/IKOB L[eHTpa,
peAIM3YIOIHUX OCHOBHBIC U JOIIOJIHUTCIIbHBIC O6H_ICO6paSOBaTeJIbHBIC nporpamMmal.

2.3. LlenTp nnst JOCTUKEHHUSI 1I€JI U BBITIOJIHEHHMS 33/1a4 BIPABE B3aUMOJIECTBOBATH C:
- pa3IUYHBIMU 00pa30BaTEIbLHBIMU OPraHU3AMAMEI B (HOPME CETEBOTO B3aHMO,ICHCTBUS;
- C UHBIMU 00pa30BaTeIbHBIMU OpTraHU3aIUsIMHU, Ha 6a3e KOTOPhIX co3/anbl IeHTpHI "Touka pocra";

- ¢ (enepadbHbIM OINEPaTOpPOM, OCYHIECTBIAIOMIMM (QYHKIMM 1O HHPOPMALMOHHOMY,
METOJMYECKOMY M OPTaHU3ALMOHHO-TEXHUYECKOMY COIIPOBOXKICHUIO MEPONIPUATHH IO CO3NAHUIO U
byHKIMOHUpOBaHUIO TEHTpoB "Touka pocrta", B TOM 4YHCIE 110 BOIMPOCAM TOBBIIICHUS
KBaJIM(DUKALIMY MTeJarOrTHYeCKuX pabOTHUKOB;

- 00y4aromuMHUC U POIUTENIMU (3aKOHHBIMU TNPEACTABUTEISIMU) OOydaloMIMXCs, B TOM YHCIE C
MPUMEHEHUEM JUCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.

3. lHopsinox ynpasJienusi llenTpom "Touka pocra'

3.1. PykoBogutens VYupexaeHus U3MA€T JOKaJIbHBIA HOPMAaTHBHBIM aKT O Ha3HAYEHUU
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pykoBoautens Llentpa (kypaTopa, OTBETCTBEHHOIO 32 (YHKIIMOHUPOBAHUE U PA3BUTHE), a TAKXKE O
coznanuu Llentpa u yrBepxkaenuu [lonoxxenue o nesrensaoctu LlenTpa.

3.2. PykoBoautenem llenTpa MokeT OBITh Ha3HAYEH COTPYIHUK YUPESKICHHUS U3 4YHUCIA
PYKOBOJSIIIIUX U EAArOrM4eCKuX pabOTHUKOB.

3.3. PykoBoaurens LlenTpa o0s13aH:
3.3.1. ocylecTBIIATh ONEpaTUBHOE PYKOBOACTBO LleHTpoM;

3.3.2. IpEACTABIATE MHTCPECHI L[eHTpa 10 AOBEPCHHOCTH B MYHUIMIIAJIBHBIX, I'OCYAapCTBCHHBIX
OpraHax peruoHa, Opra’Hru3aluiax i peain3allun ueneﬁ H 3a1a4 HeHTpa;

3.3.3. oTunThIBaThCs nepen PykoBoauTenem YupexxaeHus o pe3yibrarax padotsl LleHnTpa;

3.3.4. BBIONHATH WHBIE OO0S3aHHOCTH, MPEAYCMOTPEHHBIC 3aKOHOIATEIBCTBOM, YCTaBOM
Yupexaenus, T0HKHOCTHON HHCTPYKIMEN U HacToAmuM [lonoxxenuem.

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocymiecTBIATh paccTaHOBKY kajapoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBISIETCS
MPUKA30M PYKOBOJIUTENS Y UPEKIACHUS,

3.4.2. 0 COTJaCOBaHUIO C PYKOBOAMTENIEM Y UpPEXKICHHS OPraHU30BbIBATh Y4€OHO-BOCIIUTATEIbHBIN
nporecc B LleHTpe B COOTBETCTBUU C IeNsIMHU U 3aauaMu L{eHTpa 1 oCyIIeCTBISITh KOHTPOIb 3a €ro
peanuzanuei;

3.4.3. oCylecTBIATh MOATOTOBKY OOYyYarOmMXCAd K YYacTHIO B KOHKypcax, OJIMMIIMAJax,
KOH(EPEeHIMSIX U UHBIX MEPOIPHUATHIX MO MPo(UITt0 HanpaBlieHuH aearenbHocTu LlenTpa;

34.4. 1o COIVIACOBAHHMIO C PYKOBOAMUTENIEM YUPEKICHUS OCYIIECTBISTH OPTraHU3alUI0 U
IPOBEICHUE MEPOIPUATHH 1O MPOGUITIO HATIPABICHUN AesaTeNbHOCTH LleHTpa;

3.4.5. OoCylIECTBIATh MHBIC TIPaBa, OTHOCSIIMECS K JeaTeNbHOCTH LleHTpa u He mpoTuBOpeyaue
HeIsiM W BHUJAAM JESTENbHOCTH 00pa3oBaTeNbHON OpraHM3alliH, a TakKKe 3aKOHOAATeIbCTBY
Poccuiickoit denepanuu.

Ipunoowcenue N 5

K Memoouueckum pexomeHoayuam

PEKOMEHJIAIIMU 11O UCITOJIB30BAHHIO
CTAHIAPTHOI'O KOMILIEKTA OBOPYJIOBAHUS
EHTPA "TOYKA POCTA" IIPU PEAJIN3ALINN
IMPOI'PAMM ECTECTBEHHO-HAYYHOM "
TEXHOJOT'MYECKOMW HAITPABJIEHHOCTEM

[lepeuenr cTaHgapTHOTO KOMIUIEKTa oOopynoBaHUs s ocHamieHus llentpoB "Touka pocta"
c(OpMHUPOBAH C yY4ETOM pPsiia IPUHIIMIIOB, B TOM YHCJIE:

[TpuHIMIT TpEeeMCTBEHHOCTH CUCTEM oOopynoBaHus. O6opyaoBaHKE ISl TPOBEACHUS YUEHUYECKUX
NPaKTUYECKUX PAa0OT sBJIsIeTCS OOIIMM Ul YpOBHEH OCHOBHOTO OOIIEr0 M CpelHero OoOIIero



oOpa3oBanus. B cucTtemMe HarIsgHBIX CPEACTB OOYYSHHSI W JEMOHCTPAIIMOHHOTO O0OpYIOBaHUS
UMEIOTCS 0a30BbIe JIEMEHTHI, 00IIMe /UIi OCHOBHOTO OOIIEr0 M CpeaHero oOIIero oO0pa3oBaHMS.
[udposas nabopatopus u 000pymOBaHHE OOINEr0 HAa3HAYCHHUS TO3BOJISIOT 00ECIeUnBaTh
JeSITeTbHOCTh O00y4aromMXcsi Kak B OCHOBHOM, Tak M B CTapIleil IIKOJie, a B COBOKYIHOCTH C
UQPPOBBIMU JTA00OPATOPUSAMHU IO (PHU3UKE, OMOJOTHH M XUMHUH - TPAKTHYECKYIO JICATEIBHOCTH B
paMKax M3y4eHHsl €CTeCTBEHHO-HAy4HBIX mpeaMeToB B 10 - 11 kiaccax Ha yriayOJieHHOM ypOBHE.

[TpuHIMN  coueTaHMs KIACCHYECKMX M COBPEMEHHBIX CPEICTB H3MEPEHHH U CHocoOOB
IKCIEPUMEHTAJIBHOTO HCCIICOBaHUs sIBICHHHA. B cocTaB 00OpyIOBaHUS BXOMAT KIACCHYECKHE
CpeAcTBa M3MEpeHHs (HAampuUMep: IWHAMOMETPHI, CTPEJIOYHBIE aMIepMETpP M BOJIBTMETP) U
nrdposbie mpubOpHl (Hampumep: nU(poBbIE BEChl, CeKyHI0MEpP) U AaTYuKU. COOIIIOIEHHE STOTO
NPUHIUIIA UMEET 0c000€ 3HaYCHHUE Il YPOBHS OCHOBHOTO OOIIETr0 00pa3oBaHMsI, MOCKOJIBKY 3/1€Ch
NPOMCXOTUT 3HAKOMCTBO €O croco0amMu W3MEpeHHs (U3NYECKUX BEIHYUH, (HOPMHUPYETCS
NOHMMAaHWE MPUHIUIOB JCUCTBUS AaHAJIOTOBBIX H3MEPUTENBHBIX NPHOOPOB M oOecreynBaeTcs
nepexo K UCIOIb30BAHUIO HHCTPYMEHTOB U (POBOit 1abopaTopuu.

[TpuHIMN pHOpHUTETa YYEHUYECKOTO SKCIIEPUMEHTA /ISl peall3allii CHCTEMHO-AEATEIbHOCTHOTO
nonxona. Peanuzaius CHCTEMHO-IEATEIHHOCTHOTO MOAXO0Ja B OOYYEHHH €CTECTBEHHO-HAYyYHBIM
npeaMeraMm OasupyeTcsi B IEpPBYIO OdYepellb Ha BOBJICYCHHUH OOYYAIOMUXCS B MPAKTUYECKYIO
JESTENIbHOCTD 110 TPOBEJCHHIO HAOII0AeHH U onbITOB. [I03TOMY 3HaUMTENbHAS YACTh HAOIIOJCHHIA
U OMBITOB, KOTOPBIE B TPATUIMOHHOW METOAMKE TNpEAaraiuch Kak JIeMOHCTPAIlMOHHEIE,
MIEPEHECEHBI B Pa3psll yueHU4eckux padot. Cienyer OTMETHTh, YTO B HACTOSIEE BPEMs U3yUYCHHE
Gu3MKM, XUMHH ¥ OHWOJOTMM B OCHOBHOHW WIKOJIE W Ha 0a30BOM YypOBHE CTapiieil IIKOJIBI
OpUEHTHUPYETCSI Ha OCBOCHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KOTOPOE HJAET Yepe3 pa3BUTHE
CIOCOOHOCTEH yJaluxcsi aHAIM3UPOBATh Pa3HOOOPA3HYIO €CTECTBEHHO-HAYYHYIO WH(POPMALHIO H
MCIIOJIb30BATh IMOJIYYCHHbIE 3HAHUS ISl OOBSCHEHUS SBICHUI U MPOLIECCOB OKPYXKAIOIIETO MHPA;
NOHUMAaTh OCOOCHHOCTH WCIIOJIB30BAaHUS METO/JOB €CTECTBO3HAHUS JUIS MOJYYCHHs HayYHBIX
JTAHHBIX; MPOSBIATH CAMOCTOSTEIBHOCTh CYXKJICHUI U MOHUMATh POJIb HAYKH M TEXHOJIOTMYECKUX
WHHOBAIM B Pa3BUTHUU OOIIECTBA; OCO3HABATH BAYKHOCTh HAYYHBIX HCCIEIOBAHUN M WX CBS3b C
HalllUM MaTepHaJbHBIM OKPYKEHHEM U COCTOSIHMEM OKpykarouled cpenbl. OpHeHTanus Ha
€CTECTBEHHO-HAYYHYIO TPAaMOTHOCTh MPEIOaraeT aKIeHT Ha METOJOJOTHI0O HAYKH W HAINpsSMYIO
CBSI3aHO KaK ¢ OOIIMM YHCIIOM YUYEHHUYECKHX OIBITOB B KypCax €CTECTBEHHBIX HAyK, TaK M
HAIpaBICHHOCTBI0O WX Ha (OPMHUPOBAHHWE CAMOCTOSATEIBHOCTH JEHCTBUH TIpHU TPOBEICHHUU
HaOJIOZICHUH, U3MEPEHUHN U UCCIIeIOBAHUM.

Hcnonp30BaHue CpEACTB HAMNIAIHOCTH W Yy4eOHOro oOopynoBaHus B Yy4eOHOM mpoliecce
HAIPABJICHO HA BBITIOJNHEHUS CIICAYIOMUX (QYHKIHMH: OOecreuynuBaloT 0oJjiee TOTHYI0O W TOYHYIO
uH(poOpMaIlMi0 00 M3yd4aeMOM SIBIEHUU WIM OOBEKTE U TEM CaMbIM CIOCOOCTBYIOT MOBBIIIECHHUIO
KaduecTBa O6y‘I€HI/I$I; IIOMOraloT B MAaKCHMaJILHOU MCpPE Pa3BUThH IMO3HABATCIIBHBIC HWHTCPCCHI
yUaluxcs; MOBBIMAIT YPOBEHb HATTSAHOCTH U JOCTYIHOCTH OOYYEHHs; YBEIHMYHUBAIOT O0BEM
CaMOCTOSITENIbHOW Pa0OTHI YUAIIUXCSl HA YPOKE U BHEYPOUHOU JIEATETBHOCTH; CO3IAF0T YCIOBHS IS
OpTraHMU3aINH MPAKTUKO-OPUECHTHPOBAHHON MPOEKTHOW U MCCIIEOBATENBCKON eATEeIbHOCTH; JA0T
BO3MOJKHOCTh JIOCTYITHEE M TJIy0XKe€ PACKPBITh COACpKaHWE y4eOHOTO MaTepHuayia, CIOCOOCTBYIOT
(GOpPMHUPOBAHUIO Y YUAIIUXCS MOJIOKUTEIBHBIX MOTHBOB 00YUYEHHUS.

Baxwneitmelt uvacteio ocHameHus llentpa "Touka pocta" sBisercs uudposas nadoparopus,
nepevyeHb JaTYMKOB KOTOPOW IMO3BOJISET MCIIOJIB30BaTh 3Ty Ja00paTOPHIO MPU M3yYeHUU (PU3HKH,
XUMHUH U OnoJoruu. BeeseHne B MIKOJBHBIN SKCIIEPUMEHT HU(POBBIX JTaTUUKOB ISl peruCTpaliu
Pa3IMYHBIX BEJIMYUH M BO3MOXKHOCTH HCIOJb30BaTh KOMIbBIOTED (CMapT(OH WM IUIAHILET) JUIs
pacueToB U OMOPMIICHHS PE3YJIHTATOB OIBITOB, TO3BOJISIET TMEPEHTH Ha HOBBIM KayeCTBEHHBIN
YPOBEHb IPOBEJACHUS HU3MEPEHUM, YIPOCTUB IIPOLECC U3MEPEHHMM M IOBBICUB HMX TOYHOCTD.



[TosiBnieHre HMQPPOBBIX TEXHOJOTUH B JIaOOpaTOPHBIX paboTax MOBBIMIAET HUX AaKTYalbHOCTh U
MPUBJIEKATEILHOCTh B COZHAHUHM COBPEMEHHOT'O IIKOJIbHMKA, YCUJIMBAET HATJIAIHOCTh KaK B XOJ€
OMBITOB, TaK U MpPU 0O0pabOTKEe pPEe3yJIbTaTOB C HCIOJB30BAHHWEM IPOTPAMMHBIX CpeAcTB. s
OKCIIEPUMEHTOB IO OWOJIOTUM M XHWMHHU 3TO SIBISETCS 3HAYUMBIM TIEPEXOJIOM OT Ka4eCTBEHHBIX
HaOJIIOJICHUH U OIBITOB K KOJUYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnons3oBanne HH(prBOﬁ Ha60paTOpI/II/I CYIIECTBCHHO H3MCHACT IMOAXOAblI K IMPOBCACHUIO U
JAEMOHCTpallMOHHBIX, U YYHCHHUYCCKNX OIIBITOB:

Hcnons3oBanne I.IPI(i)pOBI)IX JaT4YUKOB B Kad€CTBC M3MCPUTCIIBHBIX HWHCTPYMCHTOB H3MCHACT
oAXOAbl K IIPOBCACHUIO IIPAMBIX H3MepeHHﬁ (bI/I3I/ILIeCKI/IX BCJIMYHH.

TpaguIIMOHHO B Ka4eCcTBE CPEACTB H3MEPEHHUS HCIOJIB30BATUCH MPOCTEHININE HHCTPYMEHTHI
(ppIYa)KHBIC BECHI W Pa3HOBECHI, MEH3ypKa, TUHAMOMETP, TEPMOMETpP) M CTPEIOYHBbIC HPUOOPHI
(ammepmeTp U BOJIBTMETD).

Hcnonb3oBanue I_[I/I(I)IZ)OBLIX AATYUKOB IMO3BOJIAACT Ha COBCPUHICHHO APYTOM KAa4YC€CTBCHHOM YPOBHC
MMPOU3BOJANTL H3MCPCHUA BPCMCHHU, PACCTOAHUA, HUMCTbL BO3MOXKHOCTH PCruCTpupoBaTb U
Ha6J'IIO,I[aTb N3MCHCHHEC BO BPCMCHHU TAKUX BCIMYHH KaK TCMIICPATYpPaA, IJICKTPUICCKOC HAIIPSKCHUC,
CHJila TOKa U T.A.

OTH BO3MOXXKHOCTH I103BOJISIFOT, HAIIpUMEP, HAa YpOoKaxX (PU3MKU C BBHICOKOW TOYHOCTBIO M3MEPHUTH
MT'HOBEHHYIO CKOpPOCTh T€Jla, JIBHXKYILErocsi HEpaBHOMEPHO, HaOJr0AaTh B JMHAMMKE IPOLECC
ANIEKTPOMATrHUTHON MHIYKLIHMH, BOZHHUKHOBEHUE M U3MEHEHUE MHIYKLHOHHOI'O TOKA, UCCIEN0BATH
U3MEHEHUE TEMIIEPATyphl C TEUEHUEM BPEMEHHU B IIPOLIECCE YCTAHOBJICHHS TEIUIOBOIO PABHOBECUSA U
T.J.

Ha ypokax Ouosoruu mMOSBISETCS BO3MOXXHOCTb HOJIYYUTh KOJUYECTBEHHbIE JaHHBIE IpHU
IIPOBEJICHUH OIIBITOB, HAIIPUMEP: NpU ONpe/esieHnn (PaKTOPOB, BIMSIOLUIMX HA CKOPOCTH Mpoliecca
dorocuHTe3a, NPU U3YYCHUM [bIXaHUS KOpPHEW M JIUCTbEB, IPU HCCIEIOBAHUM YCIOBUH
IPOpPACTaHUs CEMSH U T.1.

Ha ypokax XxumMuu Ha KOJWYECTBEHHBIH YPOBEHb MEPEXOAT MPAKTUUECKHE PAOOTHI MO0 HU3YUYCHUIO
Mpoliecca EKTPOIN3a, UCCIECOBAHUE SK30TEPMUUECKUX U SHIOTEPMUUYECKUX PEAKIUH, TEMI0OBOTO
sbdexra ropenus tormBa U T.a. C UCHOJIB30BAaHUMEM TPATUIIMOHHBIX "aHAJIOTOBBIX" CPEACTB
noM0OHbIE W3MEPEeHMsI BBINOJHUTH HEBO3MOXHO. OpHako, MNpH Tepexoae Ha UPPOBYIO
1abopaTopri0 B TEMAaTHYECKOM IUIAHMPOBAHUM HEOOXOAMMO IMPEAyCMOTPETH JIOMOJHUTENIBHOE
BpeMs A 00ydeHHsl paboTe ¢ JaT4YMKaMH, BKJIOYas COOPKY SKCIEPUMEHTAIBHON yCTaHOBKH C
JaTYMKaMU, CHATHE NTOKAa3aHUM C IKpaHa KOMIIBIOTEPA, ONPEIEICHUE OTPEIIHOCTEN U3MEPEHUI.

Jns paboThl ¢ HU(POBBIMU JaTYMKAMHU HCIIOJIB3YETCs CIELUANbHOE MPOrpaMMHOE oOecreueHue,
YCTaHOBJIEHHOE Ha KoMmmbioTep. JlJis KOMMYyHUKalUKd LU(POBBIX JAaTUYUMKOB, 3allUCH U XpaHEHUS
UH(pOpMaLKK, MTOJYYEHHOH ¢ X MOMOIIbIO, IU(pOoBast 1a00opaTopus UCIOJIb3YeTCs B KOMILJIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonp30BaHne KOMIBIOTEPHON (OpPMBI perucTpalyy MOJYYEHHBIX 3HAYEHUHW M MOCTPOCHHUS
rpauKOB HM3MEHSET TOAXOJAbl K OQGOPMIICHHIO JIA0OPATOPHBIX W TPAKTUYECKUX paldoT
00yJarIuMucs.

JlaHHbBIe, MOJIyYeHHBIE TTPU TTOMOIIH ITUGPOBBIX TaTYMKOB, BHOCSATCS B DJIEKTPOHHBIE TAOIHUIIBI, YTO
IMMO3BOJIACT CTPOUTH rpa(bmq/l 3aBHCUMOCTEN HCCICAYCMBIX BCIWYHWH Ha 3KpaHC KOMIIBIOTEpA. Ha
OCHOBaHUU ATUX TpadUKOB JeNaTh BBIBOIBI O XapaKTepe 3aBHUCHMOCTH BETUYHMH OT BPEMEHHU WIIH
Ipyrux mapameTrpoB. Ha  yrmyOmeHHoM  ypoBHE 1enecooOpa3Ho 00y4aTh  TPOBOIUTH



aNMpPOKCHMALIUIO BBIOPAHHBIX TOUEK UTOTOBOW IpauecKoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3MPOBATh PYTHHHBIC MPOIEIYPHl 3aIllOJHCHHS
TaOJIMII, BBIMOJTHCHUE OJIHOTHITHBIX pacueToB, moctpoeHus rpadukoB. {udposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYI OKCIEPUMEHTATBHYI) YCTAaHOBKY M IPUKPEIHTH
dororpaduro B 37eKTpOHHBIA OoT4eT. TakuM 00pa3oM, OCYIIECTBISIETCS MEepexon K 0(pOPMICHHUIO
AIIEKTPOHHOT'O OTYETA O MPOJICITAHHOM IKCIIEPUMEHTE, MPOSKTHON MIIM MCCIIEI0BATEIBCKOM padoTe.

Bo03M0OXHOCTB UCTIONB30BaHMSI BHICOHAOIIOICHHUS 33 IPOIIECCOM BBIMOJIHEHUS MTPAKTHYECKUX padoT
00y4aromuMHUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO PadoT.

DJIEKTPOHHBI  OTYET O MPOJACTAHHON NPAaKTUYECKOH padoTe MOXKET  COMPOBOXKIATHCS
NpUKpeIvieHHON  (oTorpaduei, KoTopas TO3BOJSIET OICHUBATh IPABUIBHOCTH COOpaHHOU
OKCIEPUMEHTAJIBHONH yCTAHOBKM, 0OJ€e TMOJHO ONpeAeisTh TOJIHOTY U TPaBUIBHOCTD
IPO/IETAHHOTO UCCIICIOBaHMA, aHAJTU3UPOBATh JIOCTOBEPHOCTD MpeICTaBICHHBIX
OKCIEPUMEHTAJbHBIX JIaHHBIX. [IpM  OJHOBPEMEHHOM  BBHINIOJIHEHUH PA3HBIMH  TPYIIIAMH
00ydJarommxcsi pa3HbIX MCCIEIOBATEIBCKUX pPabOT Ieaecoo0pa3Ho HCIOJIb30BATh BHICO3AMHUCH
BCero xoaa pabor. B 3ToMm ciyyae OlLEHMBATBCS MOTYT HE TOJBKO NPEAMETHBIC PE3yJIbTAThI,
CBSI3aHHBIE C MTPOBEACHNEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHHUKATUBHBIC U PETyJIsTUBHBIC
NCHCTBUS: TUIAHUPOBAaHUE pPaOOTBHI, OTCIEKHBAHUE XoJa pabOThl, KOPPEKIHs IUIaHa pPaOOTHI,
KOMMYHHKAIIMSI B COBMECTHON JEATEIBHOCTH, HATMYNE (WM OTCYTCTBHE) KOH(DIMKTOB M CIIOCOOBI
UX PEUICHUS.

Hcnonp3oBanne nupoBbIX JTa0OpaTOPHl CYIIECTBEHHO PACIIMPSIET CIIEKTP BO3MOXKHBIX ONBITOB U
UCCIIEIOBaHM, OCOOEHHO 3TO KacaeTcs N3ydeHUs! OMOJIOTHH U XUMUH.

Pacimmpenue crexkrpa BO3MOXHOCTEH MOXKHO IPOMJUIIOCTPUPOBATH HA IPUMEPE HU3YYEHHUs
AIIEKTPOMArHUTHON MHIYKIHMU B Kypce (usuku. [Ipu MCIONp30BaHMM CTPEIOYHOTO aMIlepMeTpa
TPaJULIMOHHO HAOMIONAIOT JUIb (AKT BO3HUKHOBEHMSI MHAYKIMOHHOTO TOKAa B IPOBOJHHUKE U
M3MEHEHHUE €ro HaIlpaBJICHUs NMPU U3MEHEHUU CKOPOCTH BHECEHMs] MarHuTa WM €ro MOJSPHOCTH.
Hcnonp3oBaHue UQPPOBOrO JaTyUKa IO3BOJSAET MONY4UTh ocuusuiorpamMmy OJIC uHAYKIMH,
BO3HUKAIOIIEH B KaTyIIKe, [IPU MPOJIETEe Yepe3 Hee MarHuTa. JTO MO3BOJISET CPAaBHUBATH 3HAUCHHUS
MakcuManbHbIXx OJIC mpu mposere yepe3 KaTyLIKy MarHuTa C pasHbIMH CKOPOCTSIMM U C Pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJTy4YEHHOU 3aBUCHUMOCTH, KOHCTPYHPOBaTh
9KCIIEPUMEHTAJIbHBIE 33J]a4l 110 U3YYEHHIO 3JIEKTPOMAarHUTHON MHIYKIUU.

[udposas mnabopaTopus MO3BOJSET OPraHU30BaTh MPOCKTHYIO M y4€OHO-HCCIIEI0BATEIHCKYIO
NeSITeIbHOCTh LIKOJBHUKOB KaK B paMKaX YpOKOB, TaK M BO BHEYPOUHOH JesTenbHOCcTH. Hanmnume
pa3HooOpa3HbIX MUQPPOBBIX JAaTYMKOB Ja€T BO3MOXKHOCTH TPOBOJHMTH CaMble pPa3HOOOpa3HbIC
UCCIIIOBaHMs, ONMUPAsACh HAa MHTEpechl oOywaromuxcs. B kadecTBe mpuMepa MOXHO NPHUBECTH
WCCIIC/IOBAaHUST  HKOJIOTUYECKON HANpPaBJICHHOCTH TIO0 BBIABICHHIO (DAaKTOPOB  3arps3HEHHUs
OKpY’Karollel cpelibl, U3y4eHUIO SKOJIOTUYECKOTO COCTOSIHUS MOMEIIEHHUH IIKOJIbI, OYBbI, BO3/1yXa
B HAaceJEeHHOM MyHKTe U T.J. MccnenoBarenbckue paboThl ¢ UCIOIb30BaHUEM LU(POBBIX JaTUNKOB
nenecooOpasHo mpetararh ywammmes 10 - 11 kjmaccoB B pamkax o00s3aTelnbHOM Ui HUX
MIPOCKTHOHN JIEATEIHHOCTH. BBIMOTHEHNE TaKUX MPOEKTOB SIBIISIETCSI OCHOBAaHWEM JUIS OICHKH HE
TOJILKO YPOBHS C(hOPMUPOBAHHOCTH MPEIMETHBIX PE3YJIbTAaTOB, HO UTOIOBOW OLIEHKU JAOCTHXKEHHS
METaINpEeIMETHBIX Pe3yJabTaTOB OOy4YeHHs: KOMMYHHKATHBHBIX (KOTOpPBIC OIICHMBAIOTCS KaK B
npolecce MpoBeIEHUs PabdOThl, TaK W B MPOLECCEe 3AIUTHl MPOEKTa MWW HCCIEAOBaHHS) U
PETYJISATUBHBIX (KOTOpPBIE OLIEHUBAIOTCS B MIPOLIECCE BHITOJHEHUS ITPOEKTA).

OcHarenue 11 u3ydeHusi GU3NKU TPEICTABICHO B BHJIE 0OOPYIOBAHMS JIsi JEMOHCTPAIIMOHHBIX
OTIBITOB U 00OPYJOBaHMs I JTA0OPATOPHBIX PaObOT M yYEHUYECKHUX OIBITOB, BKIIOYAsi OO0 IS



€CTECTBEHHO-HAYYHOTO IHUKJIA IU(PPOBYIO Ja0OpaTOpUIO, a TaKke MU(PPOBYIO JTAOOPATOPHUIO IO
¢busuke (KaK JOTOTHUTEIbHBINA AJIEMEHT JIs YTIyOJeHHOTO U3YUeHUS (DU3UKH).

JleMoHCTpalMOHHOE O0OpYAOBaHUE OO0ECIEYNBAET BO3MOXKHOCTh HAONIOJICHHUS OOJBIIMHCTBA
M3Y4aeMbIX SBJICHMM, IMPOLECCOB M 3aKOHOB. OTO BO3MOXKHO IIPH ONTHMAaJIbHOM COYETAHHUHU
AHAJIOTOBBIX M HM(POBBIX CPEICTB HAOIIOACHUWS, aHamW3a W3MepuTenbHOM uH(opmaruu. Tak,
Hanpumep, Ui Kypca (PU3MKH OCHOBHOM LIKOJIbI €CTh BO3MOYKHOCTb JIEMOHCTpPALIMU KJIACCUYECKUX
JEMOHCTPALlMOHHBIX 3KCIIEPUMEHTOB: IaJeHUE Ten B TpyOke HbroTOHA, AeMOHCTpauus AeHCTBUS
aTMoc(epHOro JaBieHMs, 3akoHa [lackansd, wu3MeHeHuss oObeMa Tel IpU HArpeBaHWUU
(oxJakJeHun), TPUTSDKEHUST MOJeKyn u T.0. HaOop 1o sneKTpocTaTHKe IaeT BO3MOYKHOCTh
JEMOHCTpAllMM  DJIEKTPU3alMM TeEJl, 3aKOHA COXPaHEHMs 3apsja, JIMHUKA HaIpsHKEHHOCTH
NIEKTPUYECKOTO TMOJIsI MU T.JO. U MOXET MHCIONb30BaThCsl Kak 8§ Kilacce NpU H3YYEHHH
AJIEKTPOMAarHUTHBIX SIBJIEHUH, Tak U B 10 Ki1acce npy U3y4eHHUHU AIEKTPOCTATUKH.

[Ipu mpoBeneHWU JAEMOHCTPAIMOHHBIX OIBITOB JOJKHBI COOMIOAATHCS TpeOOBaHUS K UX
HarJISHOCTHU (SICHAs M TIOHSTHAs TIOCTaHOBKA OIIBITA), BUAMMOCTH JUISI BCEX yYalluxcs Kiacca (mpu
HaJIM4Yu MCIIKHUX I[CTaJIef/'I HCIIOJIB3YCTCA HUX YBCIWMYCHHOC I/1306pa)KeHI/Ie npu I1IOMOIIA
BeO-Kamepbl), SMOLMOHAIBHOCTH M, N0 BO3MOYKHOCTH, 3aHHUMATEILHOCTH (JIE€MOHCTPALMOHHBIHN
OIIBIT JOJIKCH BBI3BIBATHL HMHTCPCC Yy4dallUXCd, CO3JaBaTb MOTHUBAIIMIO K HM3YUCHUIO npeﬂMeTa) nu
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3P QEKT, Ha IEMOHCTPAIMIO KOTOPOTO OH OBLIT HAIPaBIICH).

Opnako peanu3anus AEATEILHOCTHOTO TOAXOAa B OOydeHUH (PU3HKE TNEPEHOCHT aKIIeHT C
JEMOHCTPALlMOHHOTO JKCIEpPUMEHTa Ha ydeHudeckuil. Hampumep, mo MexaHHKEe HCClIEeOBaHHE
KMHEMaTUYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMHKH, KOJIeOaTENbHbBIX JBIKEHUN MIEPEHECEHO B
YUYEHHUYECKUH OSKCIIEPHUMEHT C COOTBETCTBYIOIIMM HabopoMm oOopynoBanus. Ilpum wu3ydenun
ANEKTPOAMHAMUKHN Jab0paTopHOE O00OPYIOBaHME MO3BOJIET HCCIEAOBAaTh HE TOJBKO 3aKOHBI
MIOCTOSSHHOTO TOKAa, HO C MKCIOJb30BAaHUEM KOMIBIOTEPHOIO ocuuiuiorpaga Io3BOJISIET
MPOHAOIII0IaTh U UCCIEIOBATh ANEKTPUUYECKUE LENMU MEPEMEHHOI0 TOKa, OJIOK THUOJOB MO3BOJISIET
UCCJIEIOBaTh BOJIbTAMIIEPHBIE XapaKTepUCTHKU Auona. Ilpu usyueHum ontuku abopaTopHOE
000pyJOBaHUE MO3BOJSAET M3YYUTh 3aKOHBI T'€OMETPUYECKOW ONTHKH (IIpeloMJIeHHE CBeTa B
MONYIWINHAPE W TOJNYYeHHE HW300paKeHHs B JIMH3aX) M MPOHAOIIOIATh OCHOBHBIE SIBJIICHUS
BOJIHOBOM ONTHKM (MHTepepeHIMss W TNOoJsIpu3anusi), HUccleaoBaTh IU(PPAKLIUIO CBETa
(TudpakMOHHAS PEIIeTKA).

B coorBercTBUM ¢ mpeAMETHBIMH pe3ynbTaTaMM o0ydeHus (Qusuke oOopyJaoBaHuE s
YUEHUYECKHUX OIBITOB 00€CIeunBaeT MPOBEACHHUE CIEAYIOINX TUIIOB pabOT, CrpyNIUPOBAHHBIX IO
BUJIaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKON NMPUHAITIEKHOCTH:

1. IlpoBeneHue NpsAMbIX U3MEpEHHUH (U3NUECKUX BEIMUYUH (M3MEpEHUEe Macchl, 00beMa KHUJIKOCTH,
TEMIIepaTypbl KHUIKOCTH, CHJIBI, CHJIBI TOKA, HANPSIKCHUs) C HCIOJIb30BAaHHEM AaHAJOTOBBIX H
U (POBBIX TPHUOOPOB.

2. IIpoBepka 3alaHHBIX MPEATIONOKEHUH (MIpsiMble U3MepeHus: (PU3NUYECKUX BEIMYMH U CpaBHEHHE
3a/laHHBIX COOTHOLIEHUI MeXay HuMMHK). Hampumep: mpoBepka ycClOBHI IJIaBaHHUS Tell, YCIOBHH
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIENOBATEIbHOIO U  MapalIeNbHOTO
COEIMHEHUS IPOBOIHUKOB U T.JI.

3. Pacder mo mojy4eHHBIM pe3yibTaTaM INPSMBIX M3MEPEHHM 3aBUCUMOIO OT HMX Iapamerpa (B
OCHOBHOII 1IKOJ€) U KocBeHHble u3Mepenus (B 10 - 11 kiaccax). Hanpumep: yckopeHue Tena npu
PaBHOYCKOPEHHOM  JIBUXKEHHUHU, YCKOpPEHHE CBOOOJHOTO TaJieHHs, JKECTKOCTh MpPY>KUHBI,
KO3 PUIIMEHT TPEHUs CKOJIBKEHUS, MEXaHn4YecKas paboTa U MOIHOCTh H T.JI.



4. HaGmroneHnue sBIEHWW M TMOCTAHOBKA OMBITOB (Ha Ka4eCTBEHHOM YPOBHE) MO OOHAPYKEHHIO
(dakTOpOB, BIMAIONIMX Ha MPOTEKAaHHWE JaHHBIX sBJIeHUWH. Hampumep: mnpsMonuHeiiHOe
pacrnpocTpaHeHHE CBETa, TUCIEPCUs CBETa; U3YUCHHE CBOICTB M300pa)KeHUs B IJIOCKOM 3epKaje U
T.II.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUYECKOW BETMYMHBI OT APYro C TMpEeACTaBICHUEM
pe3yibTaToB B BHJE rpaduka M pacuera MCKoMoro mnapamerpa. Hampumep: 3aBHCHMOCTH IIyTH
PaBHOMCPHO ABWIKYHICTOCA TCJIa OT BPCMCHU ABWIKCHUSA TCJIa; CHUJIbI TPCHHUA CKOJILKCHHA OT CHUJIbI
HOPMAaJIbHOT'O JIaBJICHUs], KaueCcTBa 0OpaOOTKHU MMOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CHJIbI TPEHHUS OT
IUIOMIA Y COIPHUKOCHOBEHMUS TEl; CUJIbl YIPYIOCTH OT YMJIMHEHMs IPYXKUHBI; BBITAIKUBAIOIIECH
CHJIBl OT 00beMa NOIPYKEHHON 4acTW Tela M OT MJIOTHOCTH KMJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT IN1yOuHBI, Ha KOTOPYIO MOTPYKEHO TEJO U T.A.

JlaGopaTtopHOoe 00OpyZOBaHHE OOECICYNBACT CAMOCTOSTEIbHBIA YUYCHHUSCKHH SKCIICPUMEHT,
KOTOPBI MOXET UMETh pa3iudHbie GOpMbL: (PPOHTANBHBIN SKCTIEPUMEHT ((PPOHTAIBLHBIC OMBITHI U
nabopatopHble pabOThI), padOThl MPAKTHKyMa, y4eOHO-HCCIENOBATENbCKHE PAa0OThI U MPOEKTHI
IKCIIEPUMEHTAIBLHOTO Xapakrepa. [Ipy 3TOM HOPMAaTHBHO-0053aTeIbHBIM BHE 3aBUCUMOCTH OT
ypoBHSL u3ydeHus (u3uku (06a30BBIA WM YrAayOJeHHBI) M 00pa30BaTENbHONW MPOrPaMMBI
(OCHOBHAsI WJIM CpEIHSS IIKOJIA) SBISETCS (POHTAIBHBIA JKCIEpUMEHT. MIMEHHO mMOCpeacTBOM
(pPOHTATBHOTO JKCIIEPUMEHTAa JOCTHTAIOTCS MPEIAMETHBIC PE3yJIbTaThl AKCIEPUMEHTAIHLHOTO
XapakTepa, a yJaluMHUCsS OCBAMBAIOTCS CIIOCOOBI JEHCTBHUI, COOTBETCTBYIONINE YKa3aHHBIM BBIIIIC
ISTH TUNAM padoT. JIabopaTopHBbIid MPAKTUKYM IIeJIECO00Pa3eH TOJIBKO MPH YIIyOJIEHHOM ypOBHE
U3YUYCHHUS TIPEIMETA.

OnTuManbHBIM JUIS JTOCTH)KGHUSI Ieleld TPOBEACHHS (POHTAIBHOTO SKCIIEPUMEHTA SBISIETCS
npejcTaBieHue Ja00paTOpHOro 00OpyIOBAHUSA U MAaTEPUAIOB B BUJAE TEMAaTHMYECKHX KOMIUIEKTOB
0 MEXaHUKE, MOJIEKYJSIPHOH (HU3UKE, IEKTPUUECTBY M ONTHKE. VICmonbp30BaHUE TEMaTHYECKUX
KOMILJIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOI'O BaYKHEHMILIEr0 yMEHUs, Kak 0J00p y4aluMUcs
000py/sOBaHUST B COOTBETCTBUM C IIE€JIbIO HCCIENOBAaHUS U3 U30BITOYHOH HOMEHKJIATYphl
NPEI0KEHHOT'0 KOMITJIEKTa; MO3BOJISET MPOBOAUTH SKCIEPUMEHTAIBHYIO paboTy Ha Jr000M 3Tare
yYpOKa; YMEHBIIAeT TPYAOBbIE 3aTpaThl Y4YHUTENs NpU MOJATOTOBKE K YypOKaM, IOCKOJIbKY He
TpeOyeTcs epeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 33/1a4aMU KOHKPETHOTO ypOKa.

[Tpy naHMpOBaHUM MPAKTHYECKUX padOT Ba)XXKHO MMETh B BUIY, YTO INPEAMETHBIE PE3YJbTaThl
HKCHEPUMEHTAIBHOTO XapakTepa MOTYT OBbITb OCBOEHBI TOJbKO MpPHU ONTHUMAJIBHOM COUYETaHUU
KPaTKOBPEMEHHBIX ()POHTANIBHBIX OIBITOB U OJJHOYACOBBIX JJAOOPATOPHBIX PadoT.

Baxxnoe 3HaueHwe umeer TOT (DaKT, YTO B COCTaB (POHTAIBHOIO OOOPYAOBAHUS HapsIy C
AQHAJIOTOBBIMM BXOJAT M LUGPOBBIE cpeacTBa H3MepeHHs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEeKyHJIOMEp C JaT4YMKaMH, JJIEKTPOHHbIE BEChl W JAaTYMKU LUPpoBoil maboparopuu. Takum
00pa3oM, Ipu NMPOBEJAECHNU (PPOHTATLHOTO SKCIIEPUMEHTA B OCHOBHOM HIKOJI€ YYEHUKH 3HAKOMSATCS
C 2JIEKTPOHHBIMU CIIOCO0AMH M3MEPEHUH U BBIUUCIICHUH.

brnok o6GopynoBanus i y4eHMYECKMX paboT mo ¢usuke chopMupoBaH Ha 0aze mnepedHs
o0OpymoBaHUS sl TPOBEACHUS OCHOBHOTO TOCYIAapCTBEHHOTO OJK3aMeHa Mo  (hU3HMKe.
Hcnonb3oBanue mnpubOOpOB M OOOpPYAOBaHUS C E€AMHBIMM JUIsI  BCeX  OOyYaroImuxcs
XapaKTEPUCTHKAMH TTO3BOJISIET CTaHAAPTH3UPOBATH MPOIEAYPHI BHITOTHEHHS YKCIIEPUMEHTAITBHBIX
3aJaHUi Ha 2K3aMeHe M 00eCleYnTh HAJeKHYIO OLIEHKY Pe3y/lIbTaTOB Ha OCHOBAHUU SKCIEPTHOU
NPOBEPKH OTBETOB oOydarommxcs. [Ipm STOM OCHOBaHWEM ISl BBIBOJA O TNPAaBHIBHOCTH
NPOBEICHUS JIaHHOTO OIbITAa SBIAIOTCS PE3YJIbTaThl, IMOJYYEHHBIE YYAIIUMHCS MOCPEICTBOM
OPSMBIX U3MEPEHHH 3aJaHHBIX (PU3UUYECKUX BETHUUH.



HaGop nnsi mpoBeneHHsT OCHOBHOTO TOCYJAapCTBEHHOTO 3K3aMeHa oOO0ecredruBaeT pa3padoTKy
HECKOJBKUX OAHOTHUIIHBIX 3aI[aHHI>'I IIpu KUCIOJB30BAHUH OJWHAKOBOI'O O60py2[OBaHI/I$I C pa3HbIMU
XapaKTEPUCTHKAMH. DTOT MOIXO/I IIeJIECO00Pa3HO UCIOIb30BATh U MPHU MPOBEACHUHN (HPOHTAIBHBIX
OTBITOB U JabopaTopHBIX paboT. Hampumep, mpu mpoBeAeHUN UCCIECIOBAaHHUS 3aBUCHMOCTH CHJIIBI
TOKa OT HAINpPSDKEHUS MOXKHO BBIJICIUTH B KJIACCE TPYIIIBI, KOTOPbIE OYAyT NMPOBOJIUTH JAHHOE
UCCIICIOBAaHHE, UCTOJIb3Ysl PE3UCTOPHI C Pa3HBIM COMPOTHBIICHUEM, U JIaMnouky. [1o pedynmpraram
MOYKHO CPaBHHUTH TOJYYCHHBIC 3aBHCUMOCTH, OOCYIUTh TPAHMIIBI BBIIOJHEHUs 3akoHa Oma is
y4acTKa LeMH, OTPEICIUTh CONTPOTHBIICHUS PE3UCTOPOB.

CrnepgyeT OTMETUTH, YTO MPH NPOBEACHHHM (PPOHTAIBHBIX ONBITOB W J1a0OpaTOPHBIX paboT B
OCHOBHOI1 11KOJIE TpeOyeTcs 3aluch Pe3ylbTaTOB BCEX MPSIMBIX U3MEPEHUHN C yueTOM aOCOIIOTHOM
MOTPEITHOCTH. 3/1€Ch MpPH  HCIOJIB30BAHMM  TPAAUIIMOHHOTO  000pydoBaHUs  (MEH3YpOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB U BOJBTMETPOB aOCOTIOTHYIO
MOTPEIIHOCTH I[eJIECO00Pa3HO CBS3BIBATh C LIEHOW JeNeHus mpubopa, a mpu nepexojae K nudpoBsM
UHCTpyMeHTaM (Iu(poBble BEChl U JATUYMKH) YUYUTh pabOTaTh C OMHCAHUSIMH STUX MPUOOPOB,
BBIJICTISIL JTaHHBIE 00 aOCOFOTHOW IMOTPENIHOCTH, JIMOO TpejyiaraTh 3HAYCHHE IOTPEITHOCTH B
TEKCTE 3aJaHuM.

[lpu mnpoBeneHWHM WCCIENOBAaHHUA 3aBUCHUMOCTEH OJHOW (PHU3MUECKOW BEIWYMHBI OT JAPYron
yJaluecs: JOJDKHbI OCBOUTH MOCTPOEHHE I'paUKOB C yKa3aHHMEM aOCOJIIOTHBIX MOTPEUIHOCTEH, a
IIPU NPOBEACHUU PabOT Ha MPOBEPKY MPEANOI0KEHUN - YMETh CPABHUBATh 3HAYEHMSI IBYX HPAMBbIX
U3MEPEHUNl C y4eToM aOCONIOTHOM MOrpelmHOCTH (HampuMep, HMyTeM CpaBHEHMsS MHTEPBaJOB
MOJIyYEHHBIX 3HAYeHMM Ha uucioBod ocu). IIpoBeneHue usmepeHuil M HCCIENOBaHUN B Kypce
¢u3uku 10 - 11 KkyaccoB MAOMOJHSIOTCA MCIOJIB30BAHUEM OTHOCUTENIBHBIX IOTPELIHOCTEH,
ydamuecs JIOJDKHBI HAYYUTBCS PACCUMTBHIBATH OTHOCHUTENBHBIE ITOIPEHIHOCTH B IMPOCTEUIINX
CIIy4asix IPsIMbIX U3MEPEHHUN U CPAaBHUBATh TOYHOCTH PA3JIMYHBIX H3MEPEHUMN.

OOpaiiaeM BHHMAaHHE, YTO OLIEHHMBAHHE J1a0OPATOPHBIX PabOT JODKHO 0a3upoBaThbCs, Kak U B
KpUTEpUAX OIEHUBAHMUsS OJKcrepuMeHTalnbHbIX 3amaHuii KMM OI'D, He Ha mnpaBUIBHOCTU
odopmieHus otuera o paboTe, a Ha MPAaBUIBHOCTU JIEHCTBUN MO cOOpPY YCTaHOBKH, HMPOBEIECHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHUOOPOB.

OcHatienue sl U3y4eHus: OMOJIOTUU TMPEACTABICHO KOMILIEKTaAMU JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repOapreB M KOJUICKIIMKA MO pa3HbIM TeMaM Kypca OMOJoruu, a Takxke udpoBoit
naboparopuelt A MPOBeIeHUS MpaKTUUecKuX padboT. Kpome Toro, mpu n3ydeHuu OMOJIOTHU MOXKET
WCIIONIb30BaTh LU(poBasi J1abopatopusi M0 OWomorud (KaKk OMOJIHUTEIBHBINA JJIEMEHT s
YTIyOJIGHHOTO U3y4YeHUs Kypca).

B yuebHOM mporecce ydaiuecs TOMKHBI MONTYYUTh BO3MOKHOCTh YYBCTBEHHOTO BOCHPUSTHUS
M3y4aeMbIX SBJICHUN U 00beKTOB. OHAKO M3ydaeMble SIBIICHUSI U OOBEKTHI HE BCET/Ia MOTYT OBIThH
HEMOCPEJACTBEHHO BOCTIPOM3BECHBl WU IMOKa3aHbl B y4eOHOM IMoOMelieHuH. B 3ToMm ciydae
ydaeOHOe 000pyIOBaHHE JaeT BO3MOKHOCTh MX BOCIPOU3BECTH OMOCPEIOBAHO, YePe3 KOJUICKIIHUIO,
repOapHBIil INCT, MUKPOIIpEnapar, MOJeIb, BUACO(OPAarMeHT | T.1I.

Bnaxxnele mnpenaparhl MpeACTaBISIOT CcOOOW HaTypajibHble OOBEKTHI, CMOHTHPOBaHHbIE Ha
CTEKJITHHOW IUIACTMHKE W OMYIIEHHBIE B CTEKJIIHHBIM LUIMHAP C KOHCEPBUPYIOLIEH JKHUIKOCTBIO,
a100 MpesCTaBlIEHHbIE B IUIACTHKE. 3/1€Ch MPEAIararoTcs TOTAIbHBIE IpEenapaTsl, MO3BOJISIONINE
U3y4yaTh BHEIIIHEE CTPOEHUE OpraHu3Ma WiM ero yact, (Hanpumep: "Kopenb 6000Boro pactenus ¢
kinyoenpkamu", '"T'amroka"); aHaromMuyeckue mpenaparbl, IpelHa3HAYeHHbIe [UISl W3Y4YEeHHUS
BHYTPEHHEI0 CTPOEHUs OpraHu3sMa WM ero opraHoB (Hampumep: "BryTpeHHee cTpoeHue
asarymku", "BHyTpeHHee cTpoeHre NTUIlbl'"); OHMOJI0rHYecKre mpenaparsl, JaloUie MpeicTaBIeHe



0 CTamusx pa3BUTHs opraHuszma (Hampumep: "PasButue xoctucToil peiObl", "Pa3zButne Kypuiisr").
Bnaxxuble mpenaparbl UCMONB3YIOTCSA KaK pa3/laTOYHbIA MaTepuai B MPOLECCe NEMOHCTpAluU MpU
M3Y4YeHHH HOBOTO MaTepuaja WJIA B IPOLECCE BBINOJHEHUA MPAKTUUYECKUX 3aJaHHil,
pa3paboTaHHBIX HAa UX OCHOBE.

['epbapun - coOpaHue MPEeCCOBAHHBIX, 3aCYIICHHBIX PACTEHUN WIIM UX YacTeW MOMOTalT U3Yy4aTh
pacTeHHe B KaOMHETE M y3HaBaTh €ro B MPUpOJE, a repOapu3amms - HauOojee MPOCTOH CIocoo
COXpaHEHMsI PACTECHHI M WX YacTedl B TeueHHe IMTENHLHOr0 BpeMeHH. B mepeune mpeanaraercs
cucreMatuueckuii repbapuii (Hampumep, "OCHOBHBIE T'PYIIIBI pacTeHU'") M repdapuii 1Mo oOoIei
Ouonoruu (KOTOPBIA TO3BOJIIET MPOMIUIIOCTPUPOBATH HM3MEHUYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CHCTEMaTHUYECKHE KATETOPHH U BUI000pa30BaHKE, JUBEPIEHIIHS U KOHBEPTCHIIUS, TOMOJIOTHYHBIC U
AQHAJIOTHYHBIC OPTaHbl, PyJIUMEHTApHBIE OPTaHbl, apoMop(03, uanoafanTanus GeHoTUn U reHOTHII,
TOJIUIUIOUIVSI, OTHAJICHHAs THOpUIM3alMs, B3aUMOJCHCTBUE pAcTeHUH ¢ aOMOTHYECKHMU
dakTopamMu cpebl, B3aMMOJEHCTBHE pacTeHUil ¢ OuoruyeckuMm (Qaxropamu cpezpl). ['epbdapHbIii
MaTepHall UCIOJIb3YIOT KaK pa3JaTOYHbI MaTepuai Uil IEMOHCTPAIIUN U3y4aeMbIX OOBEKTOB, IS
BBITTOJIHEHUS] MTPAKTUYECKUX 3aaHUi TpU 3aKPEIUICHUH MaTepualia WM JHATHOCTHKH Y4eOHBIX
pe3yIBTATOB.

Taxke TpeACTaBICHbl KOJUIEKIUM - HAOOphI TPEIMETOB WM BEUIECTB, MOAOOpPAaHHBIX IO
onpeneneHHbIM npu3HakaM. OOBEKTaMH MX MOTYT OBITh paclpaBlIeHHblE U 3acyllEHHbIE
HacCEKOMbIE, PaKoOOpa3Hble, PAaKOBUHBI MOJUIIOCKOB, OT/EIbHBIE YacTU CKEJIETOB >KUBOTHBIX. B
KOJIJIEKIMSIX COYETAIOT HaTypalbHble OOBEKTHI C UX U300paKEHUEM B BUJEC PUCYHKOB WU MYJISDKEH
- umutauuid. [IpennoxeHHple B nepeuyHe MOpP(OIOrMuecKre KOJUIEKIUHU JAaroT IPEICTaBICHUE O
BHEIIIHEM CTPOCHHUU OpPraHOB MJM HUX YacTel, IO3BOJIAIOT IPOBOAUTH CPABHEHUS OOBEKTOB,
BBISICHATH UX OOLIME YepThl U 4epThl pa3nuuus (Harnpumep: "[IpencraBurenn oTpsI0B HACEKOMBIX"
U J1p.); 00111€01O0I0rHYEeCKHE KOJUIEKIMH MTO3BOJISAIOT BBIACHATH B3aMMOCBSI3U B OPraHUYECKOM MUDE,
paccmaTpuBaTh Ppa3BUTHE OPraHU3MOB, IPOCIIEKUBATH OOIIEOMOIOTHYECKUE 3aKOHOMEPHOCTH
(nanmpumep: "IIpumMepsl 3aUTHBIX pucnocobnaeHnit y Hacekombix'"). Komnekuuu, kak u repdapuu,
UCIONB3YIOT KakK pa3/aTOuHbI MaTepuan JUid JAEMOHCTpAalld M3y4aeMblX OOBEKTOB, I
BBITOJIHEHUS] MPAKTUYECKUX 3aJlaHMi NpU 3aKpelUIeHUH MaTepualla MM JMAarHOCTHKH Y4eOHBIX
pE3yJIBTaTOB.

O3HakoMIIEHUE yqamuxcsa € MHUKPOCKOMUYCCKHMM CTPOCHUEM JKUBBIX OPraHu3MoOB - OJJHa U3
TJIABHEWITUX 3a7a4 HAyKH, TMO3BOJSIONIUX TOJBECTH IIKOJPHUKOB K TMOHUMAHHUIO €IUHCTBA
OopraHu4eckoro mupa. s nmpoBeaeHus 1a00paTopHBIX paboT B U(POBYIO TaOOPATOPUIO BKITIOUCH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/Abl 1 000pyA0BaHUs OOIIEr0 Ha3HAYEHUS UMEIOTCS HE00X0IuMOoe
OCHAIIIEHUE JIJIS POBEACHUS Ta00PaTOPHBIX PaboT.

[MudpoBast naboparopus BKIOYAET HAOOp MM M3TOTOBJICHHUS MHUKporpenapatoB. Cpexwe
mperapaTsl M3rOTaBIUBAIOT JUII HEMEIJICHHOTO paccMOTpeHus. K HUM OTHOCSTCS KHUJIKOCTHBIC
(0OBEKTHI OOBIYHO TIOMEMIAIOTCS B BOAY, a Mpenaparbl COXPAHSIIOTCS B TEUEHHE HECKOIbKHUX THEN),
cyxue (HampuMep, YacTUIly NTHYbEro TIepa, MPOCTO TOJOXKUTh Ha MPEAMETHOE CTEKIO H
MHUKpPOCKOIIUPOBATh), JKUBBIE TMpemapaThl (Ma3Ku - KaIUld >KUJIKOCTH, HampuMep KpOBU) H
BHUTAJbHBIC TIpermapaThl (KOTOPBIE WCHOJB3YIOTCSA JUIS HM3YYCHHS MAJIOKJICTOYHBIX OOBEKTOB
(mpocTelmmx, KOJOHUM BOJOpOCHel), Juis HaOmoaeHus ABMXKeHUs (Tydenbku, ameOsl).
[TpuroTroBiaeHNEe MUKpOTIpENIapaTa BEIPA0ATHIBACT Y YUAIIETOCsS HABBIKKM CAMOCTOSTEIBHONH pa0OTHI,
AKTUBH3MPYET UX MO3HABATEIBHYIO JESATEIBHOCTh U 3HAKOMUT C TEXHUKOW U METOJAMKOW HAYYHOTO
uccienoanus. B nudpoByro madboparopuro BKIIOYECH TakKe M HA0Op MHUKPOIPEapaToB, KOTOPBIM
COJICP’)KUT TIOCTOSTHHBIE TIperaparhl, JOJIF0€ BPEeMs COXPAHSIONIMECS B MPUTOJHOM JUIS
MUKPOCKOTIUPOBAHHSI BUJIC.



Crnenyer OTMETHUTh, UYTO Hapsly C HUCIOJB30BAHHEM MEPEUUCICHHOTO BBINIE Y4eOHOTO
000pyOBaHUSI BKHYIO POJb B M3YUYECHHH OHOJIOTUU WMIPAIOT HPUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIIy4aeB TOJBKO OHM MOTYT OOECICUUTHh HAWOOJNBIIYI0 KOHKPETHOCTh M IOJHOTY
3HAHUHM YdYalIMXcsi, TOMOTAIOT (OPMHUPOBAHUIO Yy HHUX NPABWIBHBIX Ouomormueckux 3HaHui. K
TaKUM XMBBIM O0OBEKTaM OTHOCAT PAcTEHHS, )KUBOTHBIC KMBOTO YrojKa, akBapuyMma, TeppapuyMma.
O¢ddeKkTUBHBIM CpPEeICTBOM 3HAKOMCTBA C TIPUPOJAHBIMH OOBEKTAMM SIBISIOTCS JKCKYPCUU B
OMONIOrMYEeCKHEe U KpaeBeIUeCKHe MYy3eH, OOTAaHWYECKHE CaJbl, 300MapKu U OKPYKAIOIIHE IIKOIY
€CTECTBEHHBIC U HCKYCCTBEHHBIE IIPUPOTHBIE COOOIIECTBA.

TpaguimoHHbIE OMOJOTUYECKHE MYJSDKA M MOJEIM B HACTOAIIEE BpPEMsl YCIEIIHO 3aMEHSIOTCS
nupoBbIMU  00pa30BaTENbHBIMU pecypcamMu: BuieodparMeHTaMu, aHUMalHel, BUPTYyaIbHBIMU
nabopatopusmu. LludpoBeie oOpa3zoBarenbHbIE pecypchl HE MOTYT CTaTh HOJHOICHHOM 3aMeHOM
peabHBIX MPHUPOJHBIX OOBEKTOB, HO JalOT BO3MOXHOCTh IO3HAKOMHUTBCS € Oojiee HIMPOKUM
KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKM JIsi WHTCHCU(UKAIMK 00pa30BaTENbHOTO IMpoLecca U
o0ecrieunBarOT  HE3aMEIJUTENIbHYI0  OOpaTHYI0  CBSI3b, KOMIIBIOTEPHYIO  BHU3YyaJH3aIUIO
uH(pOpMaIM1, aBTOMATU3ALIMIO YIIPAaBIEHUS y4eOHON AeITeIbHOCTBIO U KOHTPOJIb €€ PEe3yJIbTaTOB.

OcHamenue JUid M3Y4€HUS XMMUU HPEICTABICHO B BUJE JIEMOHCTPALMOHHOIO 00OpYIOBaHMS,
KOMIUIEKTa XUMHUYECKHUX PEAKTUBOB C HEOOXOAWMBIM OOOpYJOBAaHHWEM H3 OOIIEr0 KOMIUIEKTa
nocyabl U 000pYyHOBaHMS JUIS YYEHUUYECKHX ONBITOB M KOMIUIEKTa KoJulekiuid. Kpome Toro, mpu
U3y4eHUH XUMHH HCIIONB3YeTCsl 00MIas UIsi €CTECTBEHHO-HAYYHOTO UKJIIA IHQpoBas 1abopaTopus,
a Takke nudpoBas 1a0OpaTOpUs MO XUMHUH (KakK JOTIOJHHUTENBHBIA 3JEMEHT Ui YriyOJICHHOTO
U3YYCHUS XUMHUH).

JIeMOHCTpallMOHHBIM 3KCIEPUMEHT SIBJISIETCS Ba)KHOM YacTbl0 OOYYEHHS] XUMHH. 3]1€Ch Ba)KHO
HOMHUTb, YTO TPU €ro MPOBEACHUU O00S3aTEeNIbHO IOJKHBI OBITH COOJIOAECHBI BCE HEOOXOAUMBIE
JTallbl:

IIOCTaBKa LIeJIN DKCIIEPUMEHTA,

ONKCaHue HeOOXOJMMOrO JUIsl €0 BBIIIOJHEHHUS! 000pYI0BaHUs U PEaKTUBOB,

IIJIaHUPOBAHUE MOPsIKA IPOBEACHUS,

OIMCaHUE UCXOIHBIX BEIIECTB,

IIPOTHO3UPOBAHUE 0’KMJIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHHUN U PE3YJIbTaTOB SKCIIEPUMEHTA,
ONMCaHNE U3MEHEHUH, POU30LIEANINX C BENIECTBAMHU,

(opMyIHpOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3JJaHUE PUCYHKA DKCIIEPUMEHTAIbHON YCTAHOBKHU U COCTABIICHUE YPABHEHUS PEAKLIUMN.

B mpouecce npoBeneHUs AEMOHCTpalUi, ydYalllMecs OCBauBalOT JTalbl IPOBEIEHUS OIIBITA,
nodToMy Hambosee dS(PGEeKTUBHBIM SBISETCS HE TPOCTOE OIMMCAHWE ONBITa YYUTENEeM, a
UCIOJIb30BaHUE 3BpUCTHYECKOM Oecenpl. [Ipu peanmzanuu Takoro cClIeHapusl Jaxe HE OYEHb
CJIOKHBIN OMBIT 3aHUMAET JAOBOJIBHO MHOTO BPEMEHHU, HO CIIEZJOBAHHE €My MO3BOJISIET 00eCneunuTh
NOHMMaHHe OOy4YaloUIMMHUCA IPHEMOB HAYYHOTO TMO3HAHMS W MHCIOJIb30BaHME HX YyXKe B
CaMOCTOSITENIbHOM JIeSTeIbHOCTH B IMpoOIlecce YUYEHHUECKOTo SKcrepuMeHTa. Ha HadainbHOM 3Tarme
u3ydeHuss XxumMun (B 8 - 9 kiaccax) MMEHHO TaKOM MOAXOJ MO3BOJSET JOCTHYh MaKCHMAallbHOU
3¢ (HEKTUBHOCTH OT MPOBEACHUS Ja0OPAaTOPHBIX U MPAKTUYECKUX paboT, a Takxke cPopMHUpPOBaAThH Yy
yyalxcs OTBETCTBEHHOE OTHOIIEHUE K IKCIIEPUMEHTY.

HpI/I OLICHUBAHWU YUYCHHUYCCKUX IMPAKTUUCCKHUX pa60T uenec006pa3H0 YUYUTBIBATH TIOAXOIHBI,



UCIIONIB3YIONIME B SK3aMEHAIIMOHHBIX Marepuanax. Tak, B HacToslIliee BpeMms Ipeaaraercs
HKCIIEPUMEHTAIBHOE 33/1aHUE, PETyCMaTPUBAIOIIEE BHIOODP BYX BELIECTB M3 MATH MPEATIOKEHHBIX
U TPOBEJCHHE C HUMH PEaKIui, OTPaKaloIIUX XWMHUYECKHE CBOICTBA YKa3aHHOTO B YCJIOBHHU
3azaHus BenlecTBa. OLEHMBaHUE MJIET HAa OCHOBAHMM OTYETa YYEHHMKA O IPOJAEIAaHHOW pabote
(ypaBHEeHMsI peaklMii, BBHIBOABI O HAOMIOACHMSIX) W HAa OCHOBAHWUU MPSIMOro HAOMIOACHHS 3a
JEHCTBUAMHM yUEHHMKA IO MPOBEACHUIO ONBITOB. IIpu 3TOM BBIAENSIOTCS ATanbl 0TOOpa BELIECTB U
CMEIIMBAHMS BEIIECTB B COOTBETCTBHH C ITYHKTAMH WHCTPYKIIMU K paboTe.

BakHeluM HamnpaBJIeHUEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYCHUYECKOTO IKCIIEPUMEHTA JI0JKHO
CTaTh HCIIOJIb30BaHHE IU(POBON JTAOOPATOPUH, KOTOpas MO3BOJIIET OPraHU30BATh XHUMHYECKHMA
AKCIEPUMEHT Ha MPUHIMITHAIEHO HOBOM YPOBHE, MIEPEHTH OT KAYECTBEHHON OLICHKH HAOJII0IaeMbIX
SBIICHUH K CHCTEMHOMY aHalIM3y KOJUYECTBEHHBIX XapakTepucTuk. [Ipm pabore ¢ naTumkamu
nudpoBoit 1abopatopuu 0OECIIEYMBACTCS aBTOMATH3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XO
IKCIIEPUMEHTa MOXET OTOOpaKaThCs B BUJIE I'papMKOB WM MOKA3aHUW MPUOOPOB, a Pe3yJabTaThl
AKCIIEPUMEHTOB MOTYT COXPAHATHCS JUIMTENIbHOE Bpems. HamOoree akTyallbHBIM [UISI XUMUH
SIBIIIETCSL TIEPEXO0JI K KOJMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIM MOXKHO TPOWJLIIOCTPHPOBATH
CIICAYIONIMMU TPUMEPAMHU: W3yYeHHE CTPOCHHS IUIAMEHH, ompezaeicHue pH B pasHbIX cpenax,
oTpesielIieHue CKOPOCTH PEaKIUU, U3yUYCHUE BIIMSHHS KOHIICHTPAIIMHA U TEMIICPATyphl HA CKOPOCTh
PEaKIH.

[ludposas 1abopaTtopusi MO3BOISIET PEATHU3IOBATH MEXKIIPEIMETHBIE CBSI3U C JIPYTHMMHU MPEIMETaMU
€CTECTBEHHO-HAYYHOI'O0 LIMKJIA, IIOCKOJBKY JAae€T BO3MOXKHOCTH BBIIOJHATHE WHTETPUPOBAHHBIC
yueOHbIE UCCIIEI0BAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHSATh U OCBAaUBAaTh JIEMEHTHI CTATUCTUKU
¥ UTHPOPMALIMOHHBIE TEXHOJIOTUH.

Ilpunooicenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBIN NIEPEYEHb OBOPYJIOBAHUSI,
PACXOJIHBIX MATEPHUAJIOB, CPE/ICTB OBYYEHUS 1
BOCIIUTAHUSA 151 CO3JIAHUA U OBECIIEUEHUSI
®YHKIIMOHUPOBAHUS IIEHTPOB OBPA30OBAHUS
ECTECTBEHHO-HAYYHON U TEXHOJOTINYECKOM
HATIPABJIEHHOCTEM "TOUYUKA POCTA" B
OBIIEOBPA3OBATEJBbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBIH KOMILIEKT



Haumenosanue
000pyI0BaHUs

KpaTkue npumepHbie
TEXHUYECKHE
XapaKTePUCTUKU

KonnuecTBo equHuIl
JULST
00111600pa30BaTEIIbHBIX]
OpraHu3alui, He
SIBJISTFOILIX CST
MaJIOKOMILIEKTHBIMH,
ell. U3M.

KonnuecTBo equnuIy
JULST
00111600pa30BaTEIIbHBIX]
OpraHu3alui,
SIBJISTFOILIUX CST
MAaJIOKOMILIEKTHBIMH,
eJl. U3M.

ECTGCTBCHHO-Hay‘-IHaSI HaIpaBJICHHOCTb

1. |O6miee ob6opynoBanue (dusnka, XuMus, ONOJIOTHS)
1.1. [[ludpoBas [{ndpoBoit qaTunk 3 mrT. 2 1mT.
mabopaTopust PIIEKTPOIIPOBOIHOCTH
ydeHUYEeCKas [{udposoii naTunk pH
(pusuka, xumus,  [L{udposoii naTumk
OMOJTOTHS ) [TOJIOYKEHUS
[{udposoii qaTumk
TeMIIepaTyphl

[{udposoii qaTumk
AOCOIOTHOTO JJaBJICHUS
[{udpoBoii
ocuusuiorpadudecKuit
TATYNK

Becbl 21eKTpOHHbIE
yaeoubIe 200 T
Mukpockorr: nudpoBoi
WA ONITUYECKUH C
yBenmueHueM ot 80 X
HaGop 115t m3roToBiieHUst
MUKpPOIIpENnapaToB
Mukpornpenaparsl
(Habop)
CoennuHUTENILHBIE
[IPOBO/Ia, TPOTPAMMHOE
oOecIieueHue,
METOANYECKUE YKa3aHUs
KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISL ONBITOB 10
MEXaHUKe

KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISL ONBITOB T10
MOJIEKYJISIPHOHN (pU3HKe
KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISI ONBITOB 10
PIEKTPOIUHAMUKE
KOMILJIEKT




COIMYTCTBYIOIIUX
DJICMCHTOB AJIA OIIBITOB 110
OIITUKC

1.2.

KomruiekT nocyst
1 000pyOBaHUs
TUIsT YYCHUYECKUX
ombITOB ((hr3uKa,
XUMUSI, OMOJIOTHS).

[[ITaTuB 1a0OpaTOPHBIN
XAMHYECKHUN

Ha6op gamrex [letpu
HaGop nHCTpyMEHTOB
[IpernapoBaIbHBIX

Jloxka it cokuranus
BEIIECTB

Crynka dapdopoBast ¢
[IECTUKOM

Habop 6anoxk ams
XpaHEHUs TBEPJIbIX
peakTuBoB (30 - 50 mu1)
HaGop ckistHOK
((p1akOHOB) JJIS1 XpaHCHHS
[PACTBOPOB PEAaKTHBOB
Habop npubopoxk (I1X-14,
[1X-16)

[Ipubop u1st momydeHust
ra3oB

CrnupToBKa

["oproyee /it CIUPTOBOK
dunbTpoBanbHas Oymara
(50 mmt.)

Kon06a konnueckas
[Tanouka cTexistHHAS (C
[PE3NHOBBIM
HaKOHEYHHUKOM )
Hameuka st
BHITTAPUBAHUS
(BBITapUTENbHAS
JaleyKa)

MepHbIN HWIHHAP
(TITaCTUKOBBII)

BopoHka cTekIsiHHas
(Mautast)

CrakaH crekiasHHBIN (100
MJT)

["az00TBOIHAS TpyOKa

3 mT.

2 IIT.

bOJIOI' A

KOMIUJIEKT BJIAYKHBIX|
[penaparoB
TEMOHCTPAIIMOHHBIM]

Ha3Ha4YEHUE:
NIEMOHCTPALIMOHHOE,
MaTepuail KOHTeHHepa:
[J1aCTHK,

TepMETUYHAS KPBIIIKA:

HaJIM4HeE,

1 mrr.

1 mrr.




KpeIUIEHHE DKCIIOHATa:
HaIu4ue,
KOHCEpBHpYIOLIEE
BEICCTBO: HAIIMYUE,
HaKJIEWKa C
HAaUMEHOBAHHEM:
HaIM4ue.

He meHee 10 mpenapaTtoB
113 IPUBEACHHOIO HUXKE
CIIMCKA!

BitaykHbII Ipeniapar
"be3zyoka"

BitayxHb1I Ipeniapar
"["agroka"

BirayxHb1 Ipeniapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOI0 MOJUTIOCKA"
BnaxxHbiil ipenapar
"BayTpeHHee cTpoeHue
KpbICHI"

BirayxHb1 Ipeniapar
"BuyTpenHee cTpoeHue
narymku"

BnaxxHbiil ipenapar
"BayTpeHHee cTpoeHue
I TULBL"

BnaxxHbiil ipenapar
"BuyTpeHHee cTpoeHue
pBHIOBI"

BirayxHb1 Ipeniapar
"Kapacsp"

BirayxHb1 peniapar
"Kopens 6060Bor0
[pacTeHus ¢ KiryOeHbKkamu"
BiiayxHb1 Ipenapar
"Kpeserka"

BiiayxHbIi nIpenapar
"Hepenna"

BiiayxHb1 Ipenapar
"Pa3ButHe kocTucTOM
pBHIOBI"

BirayxHb1 penapar
"PazButue kypunpr"
BirayxHb11 penapar
"Cuudomenysa"
BirayxHb1 penapar
"Tpuron"

BirayxHb11 penapar
"Uepemnaxa 6ooTHas"




Bnaxusiil npenapar "Yx"
BriaxHslil npenapat
"Hmepnua"

2.2.

KoMIuiekT
repOapues
TEMOHCTPAIIMOHHBIH

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPETJICHUSL:
repOapHbIil JTUCT,

CIIMCOK SKCIIOHATOB!
ISENIIEVS

He MeHee § repbapues U3
[IPUBECHHOTO HUXKE
cnvcka: Haznauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPETJICHUSL:
repOapHbIil JTUCT,

CIIMCOK SKCIIOHATOB:
HAJINIHe

He MeHee § repbapueB U3
[IPUBECHHOTO HUXKE
CIHCKa:

["epOapuii "/lepeBbs u
KyCTapHUKH"

["epOapuii

" [lukopacTyiue
pactenus”

["epOapuii "KopmoBbie
pactenus”

["epOapuii "KynbTypHble
pactenus"

["epOapuii
"JlexapcTBEHHbIE
pacTeHus"

["epOapuit "MenoHocHbIE
pacTeHus"

["epbapuii "Mopdonorus
pacTeHui"

["epOapuii "OcHOBHBIE
IpyIMIbl pacTeHui"
["epbapuii "PacturenbHbie
coobmecTBa"

["epbapuit
"CenbCKOX035IICTBEHHBIE
pacteHus"

["epOapuii "SAnoBuThIe
pacteHus"

["epOapuii kK Kypcy OCHOB
o o61elt 6MoI0rHu

1 mT.

1 mT.

2.3.

[KoMIuiekT

Hasnauenue:

1 mrT.

1 mrT.




KOJUTEKLAIA
TEMOHCTPAIIMOHHBIH
(110 pa3HBIM TEMaM
Kypca OHoJI0THn)

TEMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KPETIJICHUS:
HaIu4ue,

HaKJICHKH C
HAaUMCHOBAHUEM: HAIMYIHE
He MeHee 10 xomnekuin
13 IPUBEICHHOTO HIKE
CITHCKa:

Konnexmus
"]["0JI0CEMEHHEIE
pactenus”

Kosutekmus "OoOurareiu
MOpCKOTo aHa"
Kommekus
"[laneonTosornueckas”
Kommexknus
"[IpencraBuTenu oTpsI0B
HACEKOMBIX'" KOJINYECTBO
HAaCEKOMBIX: He MeHee 4
Komneknus "[Ipumepsl
AU THBIX
pUCOCOOIEHUH Y
HACEKOMBIX "

Kommeknus
"[TpucniocoOuTenbHbIC
M3MEHEHHUS B
KOHEYHOCTSAX HACEKOMBIX"
Kosutekmus "Passurue
HACEKOMBIX C HEIOJIHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
HACEKOMBEIX C ITOJTHBIM
[IpeBpaLEHUEM "
Kosutekmus "Passurue
MITEHUIB"

Kosutekmus "Passurue
0abouku"

Kosmekius "PakoBUHEI
MOJITIOCKOB"

Komnekmnus "CemeiicTBa
0abouex"

Komneknus "CemeiicTBa
PKYKOB"

Komneknus "CeMena u
10161

Komeknus "®opma
COXPAHHOCTH
MICKOIIAEMBIX PACTEHHN U
PKMBOTHBIX"




Ha6op
MaJICOHTOJOTHYECKUX
HaXO00K
"[Ipoucxoxnenue
uemoBeka'

KOJIMYECTBO MOJIEIICH: He
MeHee 14

3. XHUMUA
3.1. |[lemonctpamnmonnoe|CocTaB KOMIUIEKTA: 1 . 1 .
00OpyI0BaHNE CTOJIMK NOIBEMHBII

Hasnauenue: coopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULIBL: HE
Meree 200 * 200 MM,
[UIABHBIN TTOBEM C
[TIOMOIIIbIO BUHTA:
HaTu4Ine

[[ITaTuB
TIEMOHCTPALIMOHHBII
XUMUYECKAM:
Ha3nauenue:
IeMOHCTpalus IpUOOPOB
1 YCTaHOBOK,

010pa, CTEPKHU, JalKH,
My(]TBI, KOJIbLIA: HATHYHE,
BO3MOKHOCTh
BaKpeIUICHUs JJIEMEHTOB
Ha pa3Iu4YHON BBICOTE:
HaTu4Ine

Anmapart AJis IPOBEACHUS
XUMHUYECKUX PEAKLIAN:
Haznauenwe:
TEMOHCTpALIHS
XUMUYECKHUX PEaKLUi,
[OTJIOTUTENH MTAPOB U
ra3oB: HaJUYHE,
MaTepuai KoJIObl: CTEKIIO
HaGop nms snexkTponusa
TEMOHCTPALIMOHHBII:
Hasnauenue: nusyuenue
3aKOHOB DJICKTPOJIN3a,
cOopka Mojenu
AKKyMYJISITOPA,

€MKOCTb: HAJINYKE,
PICKTPOJIBI: HATMYHE
KOMITIEKT MEpHBIX KOJI0
Majoro oonrema:
Haznauenue:




NIEMOHCTPAIIMOHHBIC
OTIBITHI,

00BeM k0110: oT 100 M 110
2000 w1,

KOJIMYECTBO KOJIO: HE
meHee 10 .,

MaTepual KoJIO: CTEKIIO
Ha6op ¢makonos (250 -
300 mu1 115 XpaHEHUs
[PAaCTBOPOB PEaKTHBOB).
Hasnauenue: xpaHeHue
[PAaCTBOPOB PEaKTHUBOB,
KOJTMYECTBO (PIIAKOHOB: HE
meHee 10 .,

MaTepuai (IIaKOHOB:
CTEKJIO

[poOKa: HaTu4ne
[Tprbop /Uist OIBITOB MO
XUMUH C YJICKTPUICCKIM
TOKOM (71a00paTOPHBIiN)
[Ipubop st
MJLTIOCTpAIUH 3aKOHA
COXPAHCHHS MACChI
BELIECTB: COCY/
JlanmonpTa: HaIM4ueE,
rpoOka: HaH4ue,

TUTT IpUOOopa:
NIEMOHCTPALIMOHHBIN
JlenuTenbHast BOPOHKA:
Ha3nauenwue: pazneneHue
IIBYX KUIKOCTEU 110
[JIOTHOCTH,

MaTepuaa BOPOHKHU:
CTCKJIO

'Y cTaHoBKa 1A
[IEPETOHKHU BEIICCTB:
Haznauenwe:
IIEMOHCTpPAIIHS OYHCTKH
BEIECTBA, IEPETOHKA,
KOJIOBI, XOJIOAUIBLHUK I
OXJTKICHUS, aJUTOHXK,
rpoOKa: HaTH4Iue,

TUTMHA YCTaHOBKU: HE
MeHee 550 Mm

[Tpubop st MoTydeHUS
ra30B: HA3HAYCHUE:
[OJIy4eHHE Ta30B B MaJIbIX
KOJTMYECTBAX,

COCTaB KOMIUIEKTA: HE




MeHee 6 IpeIMETOB
banst KoMOMHUPOBaHHAS
maboparopnas: bans
BOZsIHAS: HAJTMYHE,
KOJIbI]a CMEHHBIC C
OTBEPCTUSIMU PAa3HOTO
uamMeTpa: HaIu4due,
[UTUTKA SJICKTPUYECKas:
HaTHane

DapdopoBas cTymika ¢
rnectukoM: HazHauenue:
U1 pa3MenbueHus
KPYIHBIX (pakuuit
BELIECTB U
[TPUTOTOBIICHUS
[MOPOIIKOBBIX cMeceit
KomrekT TepMomMeTpoB

(0-100 C; 0 - 360 C)

Kommexkr CocTaB KOMILJIEKTA:
XUMHYECKUX Ha6op "Kucnotsr"
[pEaKTUBOB (asoTHas, cepHas,

coJistHas1, opTodocdopHas)
Ha6op "I'unpoxcuasr"
(runmpoxcuy 6apus,
THIPOKCHT KaJTus,
CUIPOKCHI KaJbIus,
CUIPOKCHUJL HATPHUSL)
Ha6op "Okcums
MeTaioB" (aTFOMUHUS
OKCHJI, Oapus OKCHUI,
prenesa (I11) oxcup,
KaNbIMsl OKCUJI, MAaTHUS
oxcun, meau (II) okenn,
[IMHKA OKCHU)

Ha6op "lllenounbie
[1[eT0YHO3EMENTbHbBIE
MeTabl" (JIUTHH,
HaTpUM, KaJabLUi)
Ha6op "Metamisr"
(JIFOMUHUH, Kene30,
MarHuii, MeJlb, ITNHK,
0JIOBO)

Ha6op "lllenounsie
[1IeTOYHO3EMETbHBIE
MeTabl" (JIUTHH,
HaTpUM, KaJablUi)
Ha6op "OrueonacHsie
BemectBa" (cepa, pochop
(KpacHbIi1), OKCHJ




thocopa (V)

HaGop "T"amorenst” (o,
Opom)

Ha6op "I"amorennap"
(JIFOMUHUSA XJIOPUI,
AMMOHHUS XJIOpUJI, Oapus
xjiopun, xenesa (11I)
XJIOpU/I, KaIus HOAU/,
KaJIHsl XJIOPU, KaIbLUs
XJIOPU/I, TUTUS XIJIOPU]I,
Maraus xiaopun, meau (1)
XJIOpUJ, HATPHUS OPOMUL,
HaTpUst PTOPUI, HATPUS
XJIOpU/I, IIMHKA XJIOPH]T)
Ha6op "Cynbdartsl,
cynbGuabl, CyabGUTH"
(amromMuHMS Cyabdar,
AMMOHUS Cynb(ar,
pkeesa (1) cynsdun,
hkenesa (1I) cynsdat, 7-mu
BO/IHBIN, Kanus Cyiabdar,
koOanbTa (II) cynbdar,
MarHusi cynbdar, Meau
(IT)) cynbdart 6e3BOAHBIH,
menu (I1) cynedar 5-tn
BOJIHBIN, HATPHS CYIbOUI,
HaTpUsl Cynb(pUT, HATPUS
cynbdat, HaTpus
rUIpOoCyIb(art, HUKEIs
cynbdar

Habop "Kap6onatsr"
(aMMOHUs KapOoHaT,
Kanust kapoonat, meau (II)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
ruApoKapOOHaT)

Habop "®ocdartsr.
Cunukatsl" (kanus
MoHOTHApOoOpTOdOCHhaT,
HATpUS CUIIMKAT 9-TH
BOJIHBII, HATPHUS
opTodocdar
Tpex3aMellleHHbIN, HaTpus
muruapodocdar)

Ha6op "AneraTsl.
Pongannnpl. CoenuHEHNA
pkene3a’ (Kaus arerar,
kanust ¢peppo (1I)
reKCaIlMaHu]l, KaJus




¢deppo (I1I) rexcarmonun,
Kanusl podaHul, HATpuUs
alieTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Mapranma" (kanus
[epMaHraHaT, Mapratia
(IV) oxcun, mapranua (II)
cyib(aT, Mapraua
XJIOPHU)

Ha6op "Coenunenus
xpoma" (aMMOHUs
TuXpomar, Kajaus

X poMar, Kalaus XpoMar,
xpoma (II1) xmopun 6-tu
BOJTHBII )

Ha6op "Hutpatsr"
(aJIFOMHUHUS HUTpAT,
AMMOHHUS HUTPAT, KaJIus
HUTpPAT, KaJIbIUs HATPAT,
Menu (I1) auTpar, HaTpus
HUTpaT, cepedpa HUTpPAT)
Ha6op "Nuaukatopsr”
(JTaKMOM 1, METHUJIOBBIM
OpaH>KEBbIH,
(dhenondrancun)

HaGop
"Kucnoponaconepxariue
OpraHuyecKkue Bemecrna”
(aLeToH, MIMLEPHH,
ITUITUIIOBBIN APUP, COUPT
H-OYTHIIOBBIH, CIUPT
M30aMWIOBBIN, COUPT
11300yTUIIOBBIH, CIUPT
PTUIIOBBIN, (DEHO,
(bopmanuH,
DTHIICHTIINKOJIb,
[YKCYCHO-3THJIOBBIH 3¢up)
Ha6op "YrneBogopoas!”
(OeH3uH, rexcaH, He(Th,
TOJTYOJI, IIUKJIOTECKAH)
Ha6op "Kucnotsr
opranuyeckue" (KMucioTa
AMHHOYKCYCHasl, KHCIIOTa
OeH30lHAas, KUCIIOTa
MacIstHasl, KUCTIOTa
MypaBbHHAS, KACIIOTA
OJICMHOBAs, KHCIIOTa
MMaJTEMATHHOBAS, KHCIIOTA
CTeapHHOBasI, KUCIOTa




YKCYCHasl, KHUCIIOTa
[aBeseBas)

HaGop "YrneBosl.
AMUHBI" (QHWJIMH, aHUJTUH
CEPHOKHCIIBIN,
J1-riroko3a, MeTUIIaMUH
CUAPOXJIOPH]I, Caxapo3a)

3.3.

KoMIuiekT
KOJUICKIIUU U3
CIICKa

Haznauenwue:
TEMOHCTPALIMOHHOE,
BHJI YITAaKOBKH: KOpOOKa,
OIIMCAHKC: HAIMYUC
CocTaB KOMILJIEKTA:
Komiekmnus "Bomaokaa"
Komneknus "KamMeHHbIH
YTOJIb ¥ TIPOJTYKTHI €T0
repepaboTku”
Konnekus "MeTtailisl 1
CIIaBhI"

Komiekuus "Munepaisl u
ropHbIie Topoabl" (49
BHJIOB)

Kommexknus
"MuHepanbHble
ynoopenus"

Komiekuus "Hedtp u
[IPOJYKTHI €€
repepaboTku”
Kommekmus
"I[InacTmaccher"
Komnekmus "Tommuso"
Komnekuus "Yyrys u
cTanp"

Komnekuus "Kayuyx"
Komnekmus "Ilkana
TBEPIOCTH"

HaGops! muis
MOJICIIUPOBAHUS CTPOCHUS
OpraHUYECKUX BELIECTB
(yueHnueckue) He MeHee 4
IIIT.

1 mT.

1 mT.

DOU3NKA

CocTaB KOMILIEKTA:
[[ITaTuB
IEMOHCTPALIMOHHBIN:
Hasnauenue: nposeneHue
NIEMOHCTPALIMOHHBIX
OTIBITOB, OCHOBAHUE,

CTCPIKCHb, JIAIIKH, KOJIbIIA,

1 mIT.

1 mIT.




My(]ThI: HanMune

CTOJIUK NONBEMHBII:
Tun cronuka:
y4eOHBIN/Ta00paTOPHBIH,
0110pa, CTePKEHb
BUHTOBOI, BUHT
[PEryJIMpPOBOYHBIN:
HaJIM4HeE,

(yHKIUS TIOBEMA U
OTyCKaHUs CTOJIMKA!
HaJIM4ne

ICTOYHHK ITOCTOSSHHOTO U
[IepeMEHHOI0
HaIPSHKEHUS
HaznaueHnue: J1g TUTaHUS
PETYIUPYEMbIM
[epeMEHHBIM 1
[TOCTOSTHHBIM TOKOM
PICKTPUYECKUX CXEM,
gacToTa, I'1: 50,
roTpebisieMast MOITHOCTb,
BA: 10

MaHOMETp KHIKOCTHON
TEMOHCTPAIIMOHHBIN:
Haznauenue: 1
M3MEPEHUS JaBICHUS 10
300 MM BOISIHOTO CTOJIOA
BBIIIIC U HIDKE
aTMOC(hepHOTOo aBJICHHS,
crexisiHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaJTMIHe

KamepToH Ha
[PE30HAHCHOM SIIITUKE:
Hasznauenwue: aist
TEMOHCTPAIIMH 3BYKOBBIX
KoJIeOaHUI U BOJIH,

TBa KaMEepTOHA Ha
[PE30HUPYIOMINX AIIAKAX:
HaJTM4IHeE,

[PE3UHOBBIA MOJIOTOYEK:
HaJTMIHe

Hacoc BakyyMHBIH C
PIIEKTPOTIPUBOIOM:
HaznaueHue: co3ganue
Pa3psOKEHUST A
M30BITOYHOTO JIABJICHUS B
3aMKHYTBIX 00beMax,
OTIBITHI: KUTICHUE




PKUKOCTHU IIPU
[TOHM>KEHHOM JIaBJICHUM,
BHELIIHEE U BHYTPEHHEE
TaBJICHUE U JIP.

Tapenka BakyyMHasi:
Hasnauenue:
IIEMOHCTpALIMS OIIBITOB B
BAMKHYTOM 00BEME C
[pa3peKEHHBIM BO3/1YXOM,
OCHOBaHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTCKJIA, PE3NHOBAs
[IPOKJIAIKA,
DIIEKTPUYECKUI 3BOHOK:
Ha4ne

Benepko Apxumena:
Hasnauenue:
NIEMOHCTPALNS JEHCTBUSA
PKUIKOCTU Ha
[IOTPYKEHHOE B HEE TEJIO
11 U3MEPEHHNE BETUUUHBI
BBITAJIKMBAIOIIECH CUIIBI,
BEIEPKO, TEIIO
LMIHHAPUYECKOH (HOpMBI,
[IpYXUHHBIA JUHAMOMETP:
Ha4ne

OrHMBO BO3yIIHOE:
Hasnauenue:
NIEMOHCTPALIHS
BOCIIJIAMEHEHHUS TOPIOYen
CMeCH Tpu ee OBICTPOM
C)KaTuH,

TOJICTOCTEHHBIN LIMIIUHAP,
[OpIIEHb Ha
METaJTINYECKOM IITOKE C
[PYKOSITKOM, ITOJICTaBKa
TUIs LAJIMHIpA: HAJTM4YKe

4.1.

O6opyaoBaHue s
JICMOHCTPAalMOHHBIX
OIIBITOB

[TpuGop st
NIEMOHCTpPALMY JaBJICHUS
B kuakocTu: HazHauenue:
TeMOHCTpanyst U3MEHEHHUS
MaBJICHUS C TITyOMHOMN
MOTPYKEHUS,

TaTYMK J1aBJICHUS,
KPOHILTENH ISt
KpETUICHHs Ha CTEHKE
cocy/a: HaJluuue

[TpuGop st
IEMOHCTpALUU




ATMOC(EpPHOTO AABICHUS
(MarnmeOyprekue
[1OJIyILIAPHS):
Hasznauenue:
IIEMOHCTPAIIHS CHJIBI
aTMOC(epHOTro NaBJiIeHMUs,
TBa pa3beMHBIX
METaTTNYECKUX
[TOJTyIIAPHS C IPOYHBIMH
PyYKaMU U XOPOLIO
pUIUTA()OBAHHBIMH
KpasiMu, HUIIEIb C
KpaHOM: HAJTU4HE,
CO3/1aBaeMOe BHYTPHU
[1apoB
BaKYyyMMETPHUYECKOE
nasienue: He menee 0,05
MIIa,

MaKCHUMaIbHOE
[pa3pbIBalOIee yCUIINe: He
Menee 90 H

Ha6op ten paBHOTO
o0bema: Haznauenue: s
orpeaeneHus u
CpPaBHEHHUS TEIUIOEMKOCTH
M TUTOTHOCTH PA3IMYHBIX
TBEPABIX MaTEPHAJIOB,
[ATAHIPBI U3 PA3THIHBIX
MaTepuasoB: He MeHee 3
[T,

KPIOUKH IS

1O/ IBEIITUBAHUS
[MJIMHIPOB: HAJTN4YKe
HaGop Ten paBHOI MacChI:
Haznauenwue: s
oTIpeIeTICHUs U
CPaBHEHHUIO TNIOTHOCTH
[PA3TUYIHBIX MAaTEPHUAJIOB,
[MIHHIPBI U3 Pa3IMYHBIX
MaTepualoB: HE MeHee 3
I1T.,

KPIOUKH TSI
[O/IBEIIUBAHUS
[AJTAHIPOB: HAJTHYHE
Cocybl coOOIIaroNIMecs:
Ha3znauenue:
IEMOHCTpPAIIUS
0JIMHAKOBOTO YPOBHS
OJHOPOJHOM KUJIKOCTH B




COOOTIAONITUXCS MEXKTY
co0ol cocynax pasHOM
(bopmbl,

cooOIaroIuecs
CTEKJISIHHbIE TPYOKH
[pasHoi popMBbI: HE MEHEe
3 mT.,

[T0JICTaBKa: HAIIMYKEC
Tpy6ka HproToHa:
Haznauenwue:
IIEMOHCTpALIMS
0JTHOBPEMEHHOCTH
[1aJICHUs Pa3INYHBIX TEJl B
[pa3peKEHHOM BO3TyXeE,

(O YHKITUS TIOKITIOYCHHSI K
BaKYyMHOMY HacoCy:
HaIu4ue,

UTMHA TPYOKU: HE MEHEee
80 cM.,

[PE3UHOBBIE TPOOKH,
HUIIIC)Ib: HAIMYHE,
KOJIMYECTBO TeJ B TpPyOKe:
HEe McHee 3 ImT.

[[lap [Tackauns:
Haznauenue:
IEMOHCTpALIMS TIepeadn
[TPOM3BOIUMOTO Ha
PKHIKOCTH JIABJICHUS B
3aMKHYTOM COCYJE,
ITEMOHCTpAIIHS IO TheMa
PKHIKOCTH 110 JSHCTBHEM
ATMOC(EPHOTO J1aBJICHUS,
METAITUYECKUI [TUITUHAD
C OlpaBaMH, MOPIIEHb CO
IIITOKOM, IOJBIN
METALTAYECKUI ap ¢
OTBEPCTUSIMU: HATNYHE,
IUTHHA [IJIMHIPA: He
MeHee 22 ¢M,

TuaMeTp mapa: He MeHee
8 cMm

[[Tap ¢ konbIIOM:
HazHnaueHue:
TEMOHCTpAIIHS
[pacIIMpPEHHs TBEPAOTO
Teyia TPy HarpeBaHUH,
[ITATUB, METAINIMYCCKOC
KOJIBIIO ¢ My(pTOH, THap ¢
LICTIOYKON: HATNYHUE,




IUTHHA 1IETIOYKH: HE MEHEe
80 MM,

TuaMeTp 1apa: He MeHee
25 MM

L{1uHIpBl CBUHIIOBBIE CO
ctpyrom: Ha3znauenue:
IIEMOHCTPALIMS B3AUMHOTO
[IPUTSDKEHUS MEXKITY
ATOMaMU TBEP/bIX Tell,
KOJIMYECTBO OJMHAKOBBIX
IUITUHIPOB: HE MEHEE 2
[IT.,

MaTepual LUJIUH]POB:
CTaJlb U CBUHEII,

KPIOYKH IS
[MO/IBEILIMBAHUS: HAIUYUE,
CTPYT, HaIPaBJIAIOIIAs
TpyOKa: HanHuue
[TpuGop Jlenma:
Haznauenwue: s
iccreJ0BaHUs
3aBUCHMOCTHU
HaIrpaBICHUS
MHIYKIIMOHHOTO TOKa OT
XapakTepa U3MEHEHUs
MarHMTHOTO MTOTOKa,
CTOMKA C KOPOMBICTIOM:
HaTu4ue,

KOJIMYECTBO
QITFOMUHHUEBBIX KOJICII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJIELl: HaJTn4yKe

Maraur qyrooopasHblit
TEMOHCTPALIMOHHBII:
Hazunauenue:
IEMOHCTpALIMS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,
TUIT MAarHUTA!
HaMarHW4YeHHBIN OPYyCOK,
KOJIMYECTBO LIBETOB
Mar"guTa: He MeHee 2,
0003HAYCHHE TTOJIFOCOB
MarHuTa: HaJu4ne
MarauT noJIOCOBOU
TEMOHCTPAIIMOHHBIN
(mapa): Ha3znauenue:
ITIEMOHCTpAIIUS CBOMCTB
[MOCTOSIHHBIX MAarHUTOB,




TUIT MarHUTA!
HaMarHU4eHHBIH OpyCOK
MPSMOTMHEHHON (OPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HAYCHHE TOJIFOCOB
MarHuTa: HaJu4ue
CTpenku MarHuTHbIE Ha
mratuBax: Haznauenue:
ITEMOHCTpALIMS
B3aMO/JICHCTBUS TIOJIOCOB
MarHiTOB, OPUCHTAIIMH
MarHuTa B MarHUTHOM
rose,

HaMarHM4YeHHas CTpeJiKa:
HaTH4ue,

KOJIMYECTBO 1IBETOB
MarHuTa: He MeHee 2,
[10/ICTaBKa: HATUYKE
Ha6op
IEeMOHCTPAIIMOHHBIN
"JnekTpocraTuka"
(2JIEKTPOCKOIIHI (2 1MT.),
cyaTaH (2 1WT.), HajoyKka
CTEKJISTHHAs, MajJo4yKa
YOOHHMTOBAS, INTATHBEI
M3onupyomue (2 mr.)
Marnna snexTpodopHas
VJTH BBICOKOBOJIBTHBIN
rcrouHuk: Haznauenue:
TUISL TTOJTyYeHUs
PIEKTPUIECKOTO 3apsiaa
BBHICOKOTO MOTEHIIMANA U
[MOJTy4EHUSI UCKPOBOTO
paspsiaa,

ITMCKH Ha CTOMKAaX:
HaTH4ue,

KOJIMYECTBO JIEHIEHCKHUX
0aHOK: HE MeHee 2,
MMOICTaBKA: HAIMYNE
KoMITIEKT IpOBOIOB:
J{munaa: He menee 500 MM
- 4 mt., 250 MM - 4 mT.,
100 MM - 8 mIT.,
Ha3HAYCHHE: TS

MO IKITIOUCHUS
TEMOHCTPAIIMOHHBIX
prOOpoOB U
000pyIOBaHUS K




MCTOYHUKY TOKa, JJIs
COOPKH AJIEKTPHUECKUX
[erieii, BKIIroJas
PIIEMEHTHI U3 pa0OThI
"[TocTostHHBII
PIEKTPUYECKUN TOK"

4.2.

O06opynoBaHHE IS
IabopaTOPHBIX
paboT u
VICHHUYECKUX
OTILITOB (Ha Oa3e
KOMILICKTOB IS
0I'D)

[IITaTHB 1ab0paTOPHBIN C
nepKaTeNnsMu

BECHI DJIIEKTPOHHBIE
MeH3ypKa, Ipeaes
3mepenus 250 M
muaamometp 1 H
nuHamometp S H
WIMHAP CTAIBHOM, 25
cm3

[MIHH]IP aTFOMUHHUEBBIN
25 cm3

[MIHH]IP aTFOMUAHHUEBBIH
34 cm3

LIWJIMHAP TJIACTUKOBBINA 56
cM3 (711 U3MEPEHUS CUJIIBI
Apxumena)

npyxuna 40 H/m
mpyxuHa 10 H/m

rpy3bl 1o 100 1 (6 wmT.)
rpy3 HaOOpPHBII
[yCTaHaBIIMBAET MaccCy C
marom 10 T

MepHast IeHTa, JTHHEeHKa,
TPAHCIIOPTHP

OpYCOK C KPIOYKOM U
HUTBIO

HapaBJIAIOIIAs JUTUHON
He meHee 500 M.
J10JKHBI OBITH
00OecrievyeHbl pa3Hble

KO3 (HULIMEHTHI TPEHUS
Opycka 1o
HaIpaBIAOLLIECH
CEKYHJIOMED
PIEKTPOHHBIN C TaTYMKOM
HaIpaBJISIOIIAst CO
[IKAJIOW

OpYCOK JIEpEeBSIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHON MasTHHK C
[PY30M C TYCKOBBIM
MarHUTOM U C
BO3MOKHOCTBIO




M3MEHEHUS UTMHBI HUTU
[ppIyar

0JIOK TIOIBHKHBIHA

0JIOK HEMOIBUKHBIN
KaJIOpUMET]

TepPMOMETP

MICTOYHUK TTUTAHUS
[TOCTOSIHHOTO TOKa
(BBITPSIMUTEIIb C
BBIXOHBIM HaNPS>KEHUEM
36 - 42 B uiamn
OaTapelHbIN OJIOK ¢
BO3MOYKHOCTBIO
[PETYJIIUPOBKHU BBIXOJIHOTO
HATIPSKCHUS

BOJIBTMETP
nByXnpenenbHbiii (3 B, 6
B)

aMIIepMETP
nByxmpenenbHbii (0,6 A,
3 A)

pesucrop 4,7 Om
pesuctop 5,7 Om
mammiouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peoctart) 1o 10 Om
COCTUHUTEIIbHBIE
rpoBoja, 20 mr.

K04

Ha0Op MTPOBOJIOYHBIX
pe3ucTopoB plS
coOuparoias JTuH3a,
(hoKyCHOE pacCTOsIHHE
100 Mm

coOuparoIas J1H3a,
(hoxycHoe paccrosiaue 50
MM

[paccenBaronIas JMH34,
(hOKyCHOE pacCTOSIHHE -
75 MM

bKpaH

OITHYECKAsT CKaMbSI
ciaiig "Monaein
rpeamera”

OCBETUTEITh
MTOJTYIIFUTHHP C
[JTAHIIIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop mist u3ydeHus




ra30BbIX 3aKOHOB
Kanunsipel
JlndpakimonHas pemerka
600 TPpUXOB/MM
JlndpakimonHas pemerka
300 mTpuxoB/MM
3epkaino

JlazepHas ykaska
[lonsspoun B pamke

[Lleau FOnra

Karymka MOTOK

[bi1ok nuonoB

bJI0K KOHIEHCATOPOB
Kommac

Maruut

DJIEKTPOMArHuT

ONUITKK JKEJIE3HbIC B
0aHke

TexHomornueckas HaIpaBJICHHOCTb

1.

O06pa3oBaTEIbHBIN
KOHCTPYKTOp 1JIs
[IPAKTUKN OJIOYHOTO
[IpOTrpaMMHUPOBAHUS
C KOMILIEKTOM
TaTYNKOB

PoOOTOTEXHUYECKU I
Ha0op MpeAHa3HaueH JJis
M3ydeHUS] OCHOB
[POOOTOTEXHUKH, JCTAJICH,
y3JIOB © MEXaHU3MOB,
HEOOXOIUMBIX IS
CO3IIaHMSI
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

HaGop npeacrasnsier
CO00 KOMITJIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COETUHUTENBHBIX
DIIEMEHTOB H
PIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

Habop no3Bosier
coOupats (1
[POrpaMMHUPOBATH
coOupaeMble MOJIEININ), U3
PIIEMEHTOB, BXOISIINUX B
€ro coCTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHHUUECKHIX
YCTPOMCTB ¢
ABTOMATH3HPOBAHHBIM
yIIpaBICHHEM, B TOM
YrCIie Ha KOJIECHOM X0y,

a TAaK)Ke KOHCTPYKIIMA,

1 mT.

1 mT.




OCHOBaHHBIX Ha
MICTIOTIb30BaHNH TIepeay
(B TOM 4YHCIIE YEPBIIHBIX
1 3y04aThIX), a TAKKE
[PBIYATOB.

CBETOINOIHBIHN
MaTpUYHBIA TUCILIEN C
0eJI0li TOJICBETKOM Ha
KOHTpOJLIIEpE
KonmnuecTBO mopToB
BBOJI1a/BBIBOJIA HA
KOHTpOJIIEpE HE MeHee 6
KoanuecTBO KHOIIOK HE
MeHee 4

O06111e€ KOJIUYECTBO
PJIEMEHTOB: HE MeHee 520
11T, B TOM YHUCJIC:

1) nporpamMmmupyembiii
0JIOK yIpaBJICHHUS,
KOTOPBIA MOXET paboTaTh
AQBTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOPBI

3) JaTYMK CHJIBI

4) MaTYuK pacCTOsTHUS

S) naT4uK 1BeTa

6) aKKyMYJIATOpHAs
Oatapest

7) [InacTukoBbIC
CTPYKTYpPHBIC SJICMEHTHI,
BKJTFOYAs
reppopupoBaHHbIE
PJICMEHTBI: OalIKH,
KyOUKH, OCH U BaJbl,
COEIMHUTEIIbHbIE
PIIEMEHTHI K OCSM,
[IECTEPHH,
[peaHa3HauYeHHbIE IS
CO3/IaHUSI YEPBSIYHBIX U
3yOuaThIX Iepenad,
COCTUHUTENbHBIE U
KPETIC)KHBIE DJIEMEHTHI;
7) IIporpammHoOe
oOecrneueHue,
MCIIOIBb3yEMOE NS
MTPOrPaMMHUPOBAHHUS
COOMpPaeMbIX
[POOOTOTEXHIUUECKHIX
MOJICJIEN U YCTPOMCTB,




NIOCTYIIHO IJId CKaUMBaHUA
u3 cetu MHTEpHET

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHKE U
[POOOTOTEXHUKE

KoMIutekT 1 u3ydeHus
OCHOB JIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moymkeH ObITH
[peIHa3HAYCH M1
[IpOBe/ICHUST yUEOHBIX
3aHATUH 110 DJIEKTPOHUKE
1 CXEMOTEXHUKE C IIEJIBIO
M3ydeHus: Hanbosee
[pacpoCTpaHEeHHOM
JIEMEHTHOM 0a3kl,
MPUMEHSEMOU NI
MHXCHEPHO-TEXHHYECKOTO)
TBOPUYECTBA yUYAIIUXCS U
pa3paboTKH y4eOHBIX
Mozenei poboToB. Habop
TOJKCH TTO3BOJISITH
ydaluMcs Ha MPaKkTUKe
OCBOUTH OCHOBHBIC
TEXHOJIOTUU
[TPOCKTHUPOBAHHUSI
[POOOTOTEXHUYECKUX
KOMITJICKCOB Ha IIpHMEpe
y4eOHBIX MOJIeNei
[pOOOTOB, a TAK)KE U3YUUTh
OCHOBHBIE TEXHUUYECKHE
[pereHust B 00J1acTu
KHOEPHETHUUECKUX U
BCTPAMBACMBIX CHCTEM.

B coctaB KOMITIEKTa
TOJDKEH BXOJAUTH HA0OP
KOHCTPYKTHUBHBIX
IIEMEHTOB /17151 COOPKH
MakeTa
MaHHITYJISIIIHOHHOTO
po00Ta, KOMIUIEKT
METaIITNYECKUX
KOHCTPYKTHUBHBIX
PIIEMEHTOB /17151 COOPKH
MakeTa MOOMIJIBHOTO
poboTa u T.1I.

B coctaB KOMITJIEKTa
BXOIUT HAOOD
PIIEKTPOHHBIX
KOMITOHEHTOB JJIs1

M3YyUCHUSI OCHOB

1 mrT.




PIIEKTPOHUKHU U
CXEMOTEXHHUKH, a TaAKXKe
KOMIUJICKT TIPUBOIOB U
TaTYMKOB Pa3IMYHOTO
TUIA 1715 pa3padoTKU
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocraB koMILIeKTa
ITOJKHO BXOJIUTH: MOTOPBI
C DHKOJIEPOM - HE MeHee 2
11T, CEPBOIIPUBO,T
0OJIBIIION - HE MeHee 4 1T,
CEPBONPUBOJ MaJIbIX - HE
MEHee 2 T,
MH(pPaKpacHBIN TaTUUK -
HEe MeHee 3 1T,
YJIbTPa3BYKOBOM JaTYHK -
He MeHee 3 1T, TaTYUK
TeMIIEPATyPHI - HE MCHEE
1 T, TaTYuK
OCBEIICHHOCTH - HE MEHEe
1 T, HaGOP PIEKTPOHHBIX
KOMITOHCHTOB
(pe3ucTophl,
KOHJICHCATOPHI,
CBETOJIO]IbI PA3TTUIHOTO
HOMHHAJIA), KOMITJICKT
[IPOBOJIOB JIJIst
OecraeqyHoro
[TPOTOTHITHPOBAHWS,
Mata GecrmaeyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYJIITOP U 3apsiIHOE
YCTpPOMCTBO.

B cocraB KoMIUIEKTa
NTOJKEH BXOJIUTh
[IPOrpaMMUPYyEMBbIN
KOHTPOJLIED,
[IPOTPaMMHUPYEMBIN B
cpene Arduino IDE wnu
AHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHsAEMBIX
cpenax pa3paboTKH.
[IporpamMmmupyemsli
KOHTPOJLIEP JTOJIKEH
001aaTh MOPTaMHU ISt
[OKITIOUEHUs IU(PPOBBIX
11 aHAJIOTOBBIX YCTPOWCTB,
muTepdeiicamu TTL,




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

B cocraB komIuIeKTa
TOJKEH BXOJUTh MOJTYJIb
TEeXHUYECKOTO 3PCHHUSI,
[IpeICTaBISONINN coO0M
BHIUHCIIUTEIIFHOC
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIIPOIIECCOPOM
(KoJ-BO sizIep - HEe MeHee 4
[T, YaCTOTA sI/Ipa HEe
Mmenee 1.2 I'T'1;, 00beM
O3V - "He MeHee 512 MO,
00bEM BCTPOCHHOM
maMsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoil (MakcuMaabHOE
[paspeleHue
BUICOMOTOKA,
repeaaBaeMoro 1o
maTepdeiicy USB - He
MeHee 2592 x 1944 en.) u
OITUYECCKON CHCTEMOM.
Mo1ysib TEXHUYECKOTO
BpEHMsI TOJDKEH 00J1a/1aTh
COBMECTHMOCTBIO C
[Pa3TMYHBIMHU
[TPOTrPAMMHUPYEMBIMHU
KOHTPOJLJIEpaMH C
[TOMOIIBI0 HHTEP(PENCOB -
TTL, UART, 12C, SPI,
Ethernet. Moaymns
TeXHUYECKOTO 3pEHUS
ITOJKEH UMETh
BCTPOEHHOE MPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAIIIOHHOM CHUCTEMBI
Linux, ITO3BOJISAIONIEE
OCYIIIECTBISITH HACTPOUKY
CHCTEMBI MAIITMHHOTO
00yueHHs: mapaMeTpoB
HEMPOHHBIX CETEU MIIs
0OHapyKEeHHs] 00bEKTOB,
oTpeIeIICHUs UX
MapamMeTpoB U
majpHenmen
MICHTH(UKAITIH.




KommiekT nomkeH
o0ecreunBaTh
BO3MOYXHOCTh U3yUCHUS
OCHOB Pa3pabOTKH
[IPOrPaMMHBIX U
arnnapaTHBIX KOMIUIEKCOB
MHKXCHEPHBIX CHCTEM,
pereHuit B chepe
"NHTepHer Bewieil", a
TaK)Ke pEeICHUN B
001acTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00yJeHMSI.

KommnbrorepHoe 060pynoBanme

1

HoyTtOyk

Dopm-PakTop: HOYTOYK;
PKecTkas, HeoTKIIrogaeMas
KJIaBHaTypa: HAJIM4YKE;
Pycckas packianka
KJIaBUATYyphl: HAIUYUE;
/Inaronanp sKkpaHa: He
MeHee 15,6 1r0MMOB;
Paspemienne skpaHa: He
meree 1920 x 1080
IMUKCEIICH;

KosnnuectBo siaep
rporieccopa: He MeHee 4;
KosnriecTBO MOTOKOB: HE
MeHee §;

bazoBas TakTOBas yacToTa
rporieccopa: He MeHee |
[T

MakcuManbHas TaKTOBast
4acTOTa MpoIeccopa: He
menee 2,5 I'T1y;
Koui-namars nponeccopa:
HEe MeHee 6 MOaiiT;
O0beM yCTaHOBICHHOMN
ONEPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O0BeM noIIep)KUBAEMO
OTIepaTUBHOM MaMsTH (1]
BO3MOKHOCTH
[pacIIIpEHMs): HE MEHEE
24 T'6aliT;

O0bem HakomnuTens SSD:
He meHee 240 ["6aiiT;

BpeMst aBTOHOMHOU

3 mIT.

2 IIIT.




paboThI OT OaTapen: He
MeHee 6 4acoB;

Bec HoyTOyKa €
yCTaHOBJICHHBIM
AKKYMYJIATOpOM: He Ooiiee
1,8 xT;

Bremnunii uarepderic
USB crangapta He HUXKE
3.0: HE MeHee Tpex
CBOOOIHEBIX;

Bremnunii uarepderic
LAN (ucrnosib30BaHue
[EepPEXOJHUKOB HE
[IPEe1yCMOTPEHO):
HAJINYHE;

Hanuuue monyneit u
mHTEepEiicoB
(McmoNb30BaHKE
[EPEXOJHUKOB HE
penycMoTpeHo): VGA,
HDMI,

becripoBoHast CBsI3b
Wi-Fi: nanuuue c
[O/ICP>KKON CTaHaapTa
IEEE 802.11n unmn
COBpPEMEHHEE;
\Web-kamepa: Hanu4ue;
MaHunyasTop "MpIib":
HaJIN4ME;
[IpenycraHoBiIEeHHAsA
OTIEepallMOHHAs CHCTEMa C
rpaduyecKkum
[10JIb30BaTEIbCKUM
mHTEpPEiicoMm,
oOecreunBaroas padboTy
[pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
PUIIOKEHUHN: HaJTMYHe.

MOV (mpunTep,
CKaHep, KOIHUpP)

Tun ycrpoiictea: MOY
(pyHKIIMM TTeyaTH,
KOIIMPOBAHU,
CKaHHUPOBAHMUS);

dopmar Oymaru: He
MeHee A4,

[[BeTHOCTB: YepHO-OETbI;
TexHomorus rnevaTu:
ltazepHas

MakcumanbHOE

1 mIT.

1 mIT.




[pa3pelieHue neyaTu: He
meree 1200 x 1200 Touek;
Hurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

MNPO®UJIbHBIN KOMILIEKT OBOPYJIOBAHUS

HaumenoBanue
o0opymoBaHUs

Kparkue npumepHsie
TEXHUYECKNUE XapaKTEPUCTUKHU

KonnuecTtBo enunaunIl
JUTSI PO HIIBHOTO
KOMIUICKTa
(oOmeoOpa3zoBaTeIbHBIC
OpraHH3aIiH, He

KonnuecTtBo enunamnil
IUIs1 TIPOQHITBHOTO
KOMIUICKTa
(MaJIOKOMIUICKTHBIC
0011e00pa30BaTEIHLHBIC

[TPOCKTHO-KMCCIICIOBATEIBCKOM
e TeTbHOCTH YYaIIuXCs.
KoMmiekramus:
becnpoBOHOM MYITBTHAATIUK
10 OMOJIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMH:
JlaTuuK BIAXKHOCTH C
TMara3oHOM U3MEPEHHUS
0...100%

JlaTdrK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUsI He
ke ueM ot 0 7o 180000 1k
/laTuuk pH ¢ nnanazonom
3MepeHus He yxe yeM oT ()
o 14 pH

JlaTuuk TeMIepaTypsl ¢
Tuana3oHOM U3MEPEHUSI HE
yke ueM oT -20 no +140 C
JlaTunk
PIEKTPONPOBOANMOCTH C
Tuana3oHaMHu U3MEPEHUS HE

SIBJISIOILIECS OpraHU3alHH), €lI. U3M.
MaJIOKOMIUIEKTHBIM),
e/I. U3M.

HEA30BAS (OBA3ATEJIBHAA UACTD)
EcTecTBeHHO-HAaY4YHAs HAIIPABJICHHOCTD
1. [[ludpoas OOecnieyrBaeT BBINIOJIHGHHE |3 IIT. 2 1mT.

itaboparopus 1o mabopaTOpHBIX padoT Ha

OHOIOTHH YpOKax 1o OUOJIOTUU B

(yueHuueckas) OCHOBHOM IIIKOJIE U

ke ueM oT 0 10 200 MkCwm;




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

JlaTuMK TEMIIEpaTypBI
OKpY>KaroIllen Cpeibl ¢
TMana3oHOM U3MEPEHUsI HE
yxke yeM oT -20 1o +40
IAKceccyapsl:

Kabens USB
COCTUHUTEIILHBIN

3apsiiHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO IO
PKCITTyaTaIuu UPPOBOMA
imabopaTopuu

[{udpoBas Bumeokamepa ¢
METAIITUYECKUM IITATHBOM,
paspemienue He menee 0,3
Munukc

[Iporpammuoe obecnieueHmne
MeTtonnueckue
pexomeHanuu He menee 30
padot

YakoBka

Hanuuue pycckos3p4HOTO
caiiTa MoAJIep:KKH, HaJTuune
BHJICOPOJTUKOB.

[{udposas
itabopatopus 1o

X MUK
(yueHnueckas)

O0ecrnieurBaeT BHITIOJHEHUE
mabopaTOpHBIX PaboT MO
XUMHUHU Ha YPOKax B OCHOBHOU
[ITIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YUaIIuXCs.
Kommnekranus:
becripoBOAHOM MYIbTHAATUUK
10 XUMHUH C 4-Mst
BCTPOEHHBIMH JIATYUKAMM:
/laTuuk pH ¢ nmanazonom
3MeEpeHus He yxe ueM oT ()
o 14 pH

/aTurk BBICOKOM
TeMIIepaTypbl (TepMOIIapHbIN)
C IMana3oHOM MU3MEpPEHUs He
yxe yeM oT -100 go +900 C
JlaTunk
PIEKTPOIPOBOANMOCTH C
uana3oHaMu U3MEPEHUs He

y>ke geM ot 0 10 200 MxCwm;

2 1.




oT 0 1o 2000 MmxCwm; ot 0 10
20000 MkCm

/laTunK TeMIiepaTypbl
[JIATUHOBBIN C AMANAa30HOM
n3MepeHus He yxe yeM oT -30
no +120 C

OTaenbHbIE JaTYUKHU:
JlaTurk onTHYeCcKOn
[JIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB
COETMHUTEbHBIH

3apsiIHOE YCTPOMCTBO C
Kkabenmem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCILTyaTaluu UPPOBOi
maGopaTtopun

Ha6op naGopaTopHoit
OCHACTKH

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
[pekomMeH1anuu He Mmenee 40
padot

Hanuuue pycckos3p4HOTO
caiiTa moanep>KKu

Hayimune BUIeOpOInKOB.

[{udposas
itabopatopus 1o

(busnke
(yueHnueckas)

O0ecrnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB MO0 TeMaM
Kypca (pU3uKH.
KoMmiekramusi:
becripoBOIHON MYyJTETHAATYUK
o ¢uzuke ¢ 6-10
BCTPOCHHBIMH JTATYHKAMHU:
[{udpoBoit gaTunk
TeMITePaTypPhI C THATIa30HOM
3MepeHus He yxe yem ot -20
o 120 C

[{udpoBoii gaTunk
A0COJIIOTHOTO JTABIIEHHUS C
Tana3oHoOM U3MEPEHHUsI He
yxe yeM oT 0 1o 500 klla
JlaTyuK MarHUTHOTO TIOJIS C
Tara30HOM U3MEPEHHSI He
ke ueM oT -80 1o 80 MmTn
JlaTunK HanpsKEHUs C
ana3zoHaMu U3MEPEHUS He

y’ke gem ot -2 10 +2 B; ot -5

2 1.




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

J/laT4MK TOKA HE y)KE€ 4YEM OT
-1 o +1 A

/laTuuk akcenepoMerp ¢
[TOKa3aTeIsIMU HE MEHEE YeM:
+/-29;+/-49;+/-8¢
OTaenbHbIC YCTPOMCTBA:
USB ocuumiorpad He MeHee
2 kaHaia, +/- 100 B
IAKceccyapsl:

Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop st
[IPOBEACHUS YKCIIEPUMEHTOB
KpaTtkoe pykoBOJCTBO IO
PKCITTyaTaIuu UPPOBOA
imabopaTopuu

[IporpammHoe obecnieueHmne
MeTtonnueckue
pexomenanuu (40 pabor)
Hanuuue pycckos3p4HOTO
caiiTa moanep>KKu

Hayimune BUIeOpOInKOB.

KommbrorepHoe 060pyioBaHne

4.

HoytOyx

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIFogaeMas
KJIaBHaTypa: HAJIM4KE;
Pycckas packiiagka
KJIaBUATyphl: HATUYUE;
/lnaroHanp DKpaHa: HE MEHee
15,6 mroiMOB;

Paspemienne skpana: He
MmeHee 1920 x 1080 mukceneit;
KosmmuectBo siaep
[poiieccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee 8;

bazoBast TakTOBas YacToTa
poueccopa: He meHee 1 I'TL;
MakcuManbHas TaKTOBast
yacToTa Iporeccopa: He
menee 2,5 I'T;

Ka1m-namsite npoueccopa: He

3 mT.

2 1IT.




MeHee 6 MOaiiT;

O0BEM yCTaHOBIICHHOM
OIIEPaTUBHOUN MaMATH: HE
MeHee 8 ['0aliT;

O0BeM noaIepKUBAEMOM
OTIepaTUBHOM MaMATH (JU1s
BO3MOKHOCTH PACIIUPEHUs):
He MeHee 24 [ '0aiiT;

O6wem Hakonurenst SSD: He
Mmenee 240 I'6aliT;

Bpemst aBTOHOMHO#M paboThI
oT OaTapeu: HE MeHee 6
JacoB;

Bec HoyTOyKa €
YCTaHOBJICHHBIM

KT;
Buemrnuit unrepdeiic USB
cTa”gapta He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Bremnnii uarepderic LAN
(ucrosp30BaHKe
[EPEXOHUKOB HE
[IPEyCMOTPEHO): HAINYHE;
Hanuuue monyieit u
mHTEpEiicoB
(ucrosp30BaHKe
[EPEeXOHUKOB HE
mpenycMoTpeHo): VGA,
HDMI;

becnipoBoHast cBsizb Wi-Fi:
HaJIu4ue C MOAACPKKON
crangaprta IEEE 802.11n unu
COBpPEMEHHEE;
\Web-kamepa: Hannune,
MaHunyasTop "Mplib":
HaJIN4KE;
[IpenycraHoBiIeHHas
OIIEepaLlMOHHAs CHCTEMA C
rpaduyecKkumM
[10JTb30BaTEIbCKUM
mHTEpdeiicom,
oOecrieunBaroas padboTy
[pacrpoCTpaHEHHBIX
00pa3oBaTEeNbHBIX U
0OIIIECUCTEMHBIX
[IPUIIOKEHUN:

HaJIIHE.

aAKKyMyInsaTopoM: He Oornee 1,8

MOV (mpunrep,

Tun ycrpoiictea: MOV

1 mrr.

1 mrr.




CKaHep, KOIUp)

(pyHnKIIMHM IeyaTH,
KOIIMPOBAHUS,
CKaHUPOBAHHUS);

Dopmar Oymaru: He MEHEe
A4

[[BEeTHOCTB: YepHO-0OEIIbIIA;
TexHonorus nevaru:
mazepHas

MakcuMalbHOE pa3pelIeHUe
reyatu: He MeHee 1200 x
1200 Touexk;

utepdeiicer: Wi-Fi, Ethernet

(RJ-45), USB.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

EcTecTBEeHHO-Hay4Hasl HANPABJICHHOCTh

1.

[{udposas
itabopatopus 1o

O1OJIOruu
(yueHuueckas)

O6ecrieynBaeT BBIIOJIIHEHUE
mabopaTopHBIX paboT HA
ypOKax 1o OMOJIOTHH B
OCHOBHOU IIKOJIE U
[TPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YUaIlIXCS.
KoMIuiekTanus:
becnipoBOoHOM MYIBTHAATIUK
10 OMOJIOTHH C 6-F0
BCTPOCHHBIMH JIATYUKAMH:
/laTunK BIAXXHOCTHU €
TMana3oHOM U3MEPEHHUS
0...100%

/[aTYnMK OCBEHIEHHOCTH C
TMana3oHOM U3MEPEHHUsI He
y>ke yem ot 0 7o 180000 nk
Jlatunk pH ¢ nuamnasonom
3MepeHus He yxxe yem oT 0
o 14 pH

/laTyuk TEMIIEpaTyphI C
TMana3oHOM U3MEPEHHUsI He
y>xe yem oT -20 no +140 C
JlaTunK
PIEKTPOIPOBOANUMOCTH C
uana3oHaMH U3MEPEHUs He
y>ke yem oT 0 10 200 MxCw;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MmxCm

JlaTunk TeMIepaTypsl
OKpY>KaroIlen Cpeibl C
TMana3oHOM U3MEPEHHUsI He
yxe yeM oT -20 mo +40

IAKceccyapsbl:

1 mr.

1 mT.




Ka6ens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
kabenmem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOit
maGopaTtopuu

[{udpoBas Buneokamepa ¢
METaUTMYEeCKUM IITATUBOM,
pazpemienue He menee 0,3
Mmnukc

[IporpamMmmMHOe obecrieueHue
MeTtoanueckue
[pekomeHanuu He Mmenee 30
padot

'YnakoBka

Hanuuue pycckos3p4HOTO
caiiTa HOAJIEP>KKHU, HATTUUUE
BHJICOPOITUKOB.

[{udposas
itabopatopus 1o

XUMUN
(yueHuueckas)

OOecrnieunBacT BHINOJIHEHUE
mabopaTopHBIX padboT 1O
XMMHHU Ha yPOKax B OCHOBHOM
[11KOJIE U
[IPOEKTHO-MCCIE10BATENbCKOM
NeSITEIbHOCTH YYalIUXCS.
KoMmnekramus:
becripoBoHON MyJTBTUAATYUK
[10 XUMHH C 4-Ms
BCTPOEHHBIMU JTaTYUKAMHU:
Jlatunk pH ¢ nuamnasonom
3MepeHus He yxxe yem oT 0
o 14 pH

J/laTunk BHICOKOM
TeMIepaTypbl (TepMOTapHBbIil)
C IMara30HOM U3MEpEHUs He
yke ueM oT -100 1o +900 C
/laTunk
PIIEKTPOIPOBOIUMOCTH C
arna3oHaMy U3MEpPEHUs He
yke ueM oT 0 10 200 MkCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MmxCm

JlaTunK TEMIIEpaTypHI
[JIATUHOBBIN C AMANIa30HOM
n3MepeHus He yxke yeM oT -30
o +120 C

OTaebHbIE JATYUKHU:

1 mr.

1 mT.




JlaTunk onTHYeCcKOM
[JIOTHOCTHU 525 HM
IAKceccyapbl:

Kabens USB
COCTUHUTEIILHBIN

3apsiiHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO IO
PKCILTyaTauu MUPPOBO
imabopaTopun

Ha6op nmabopatopHoit
OCHACTKH

[Iporpammuoe obecnieueHmne
MeTtonnueckue
pexomeHanuu He menee 40
padot

Hanuuue pycckos3p4HOTO
caiiTa moaaep>KKu

Hayinune BuIeopoInKoOB.

[{udposas
itabopatopus 1o

(buszuke
(yueHuueckas)

O6ecrieynBaeT BBIIOJIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca (pU3UKH.
Kommnekranus:
becripoBogHON MyTBTUAATYUK
o gusuke ¢ 6-10
BCTPOEHHBIMH JIATYUKAMM:
[{udposoit gaTunx
TEMIIEpPATyphI C TUAaNa30HOM
n3MepeHus He yxke yeM oT -20
o 120 C

[{udposoit gaTunx
a0COJIIOTHOTO AABJICHUS C
ana3oHOM U3MEpEHUsI He
ke ueM oT 0 1o 500 klla
/[aTYMK MarHUTHOTO MOJIA C
Mana3oHOM U3MEPEHMsI He
y>ke uem oT -80 1o 80 mTn
JlaTurK HAnpsKEHUS C
arna3oHaMy U3MEpPEHUs He
y’Ke ueM oT -2 10 +2 B; ot -5
o +5 B; ot -10 1o +10 B; ot
-15 1o +15 B

/laTunK TOKa HE YK€ YEM OT
-1 1o +1 A

/laTunk akcenepoMeTp ¢
[T0KA3aTEIsIMU HE MEHEE YeM:

+/-20;,+-49;+/-89¢

1 mr.

1 mT.




OTnenpHbIE yCTPOUCTBA:
USB ocmmmiorpad He MeHee
2 kanaia, +/- 100 B
AKceccyaphl:

Kabens USB
COETMHUTEIbHBIH

3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop st
[IPOBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOi
mabopaTtopun
[IporpamMMHOe obecrieueHue
MeTtoanueckue
pexkoMennanuu (40 padbor)
Hanuuue pycckos3p4HOTO
caiiTa moaaep>KKu

Hayinune BuIeopoInKoOB.

. [HudpoBas
itabopatopus 1o
(bu3noIorun
(mpoduibHbII
YPOBEHB)

O0ecnieurBaeT NIPOBEICHUE
MCCIIeIOBAHUS 110

(b yHKITMOHUPOBAHUIO
YEIIOBEUECKOT0 OPTaHU3Ma.
KoMIuiekTanus:
becripoBOHON MYyJTETUAATYUK
Mo GU3NOIIOTHH C 5-10
BCTPOCHHBIMH JTATYHKAMHU:
JlaTuuk apTepuantbHOTO
maBnenus (0...250 MM pT. cT.)
JlaTuuk mynbca ¢ IMana3oHoM
3MepeHus He yxxe yem ot 30
o 200 ya/muH

/laTyuk TemIiepaTypsl T€Ja ¢
Tarna3oHoOM U3MEpEeHHUsI He
y>ke gem ot +25 mo +40 C
JlaTYMK 9acTOTHI IBIXaHUS C
Tara3o0HOM U3MEPECHHSI He
yke uem ot 0 1o 100
[IMKJIOB/MUH

JlaTuuk yCKOpeHus ¢
mokaszarensmu +/- 2 g; +/- 4 g;
+/-8¢

OTnenbHbIE YCTPONCTBA:
Jlatunk OKI' ¢ nuanazoHom
M3MEpEeHUs He Y)KE YeM OT
-300 10 +300 MB)

/laTuuk pH ¢ nmanazonom

1 mr.

1 mT.




3MepeHus He yke 4yem oT 0
o 14 pH

/laTuuk cuiomep ¢
arna3oHoOM U3MEpEeHHUsI He
y>ke uem ot -40 10 40 H
JlaTyuK OCBEIIEHHOCTH C
TMana3oHOM U3MEPEHUsI HE
yxke yeM oT 0 1o 180000 5k
IAKceccyapbl:

Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOUCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop st
[IPOBEACHUS YKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO
PKCITTyaTauu UPPOBOMA
imabopaTopuu
[Iporpammuoe obecnieueHmne
MeTtonnueckue
pekoMeH1anuu He menee 20
padot

Hanuuue pycckos3pI4HOTO
caiTa OAJIEPKKHU

Hannuue BuaeopoInKoB.

[{udposas
iraboparopus 1o

PDKOJIOTHH

ObecnieunBaeT MpoOBEJCHNE
y4€OHOT0 SKOJIOTUYECKOTO
MOHHUTOpPHUHTA
MHCTPYMEHTAILHBIMU
MeTonamu. HaGop
[PUMEHSIETCS TPU U3YUCHUH
HKOJIOTUH, OMOIOTUH, XUMHH,
reorpaduu u
[IPUPOJIOBEICHUS, a TAKXKE
11 MTHAWBUTYaJIbHBIX
MiCClIeIOBaHMS U TIPOEKTHOM
NIesITeIbHOCTH IKOJIbHUKOB.
KoMInekramust:
becnipoBOTHON MYITBTHIATYNK
[10 DKOJIOTHYECKOMY
MOHUTOPHHTIY C 8-10
BCTPOCHHBIMU JaTYHMKAMMU:
/laT4MK HUTPAT-HOHOB
JlaTumK XJI0pUI-HOHOB
/laTuuk pH ¢ nnanazonom
3MepeHus He yke 4yem oT 0

o 14 pH

1 mr.

1 mT.




J/aTunK BIAYKHOCTH C
ana3zoHoOM U3MEPEHUS
0...100%

JlaTyuK OCBEIIEHHOCTH C
TMana3oHOM U3MEPEHUsI HE
yxke yeM ot 0 1o 180000 5k
JlaTunK TEMIIEpaTyphl C
ana3zoHoOM U3MEpEeHHUsI He
y>ke yem oT -20 1o +140 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
arna3zoHaMy U3MEPEHUs He
y>ke ueM oT 0 10 200 MxCwm;
oT 0 o 2000 mxCwm; ot 0 10
20000 MxCwm

JlaTuuk TemnepaTypbl
OKpY>Karollen Cpe/ibl C
arna3oHoOM U3MEpEeHHUsI He
y>ke yem oT -20 1o +50 C
OTnenbHbIC JATYUKU:
JlaTynk 3ByKa ¢ pyHKIHEH
MHTETPUPOBAHUS C
TIana3oHOM U3MEPEHHUS
4acTOT He MeHee yeM oT 50
' mo 8 kI

JlaT4rK BIAXKHOCTH TTOYBHI C
ana3oHoOM U3MEpEeHHUsI He
y>ke yem ot 0 10 50%
JlaTuuk kuciopona ¢
Tuana3oHoM u3Mepenus ot ()
o 100%

JlaTunk onTHYeCcKOM
[JIOTHOCTU 525 HM

JlaTunk onTHYeCcKOM
rotHocty 470 HM

JlaTuuk TypOUIUMETp C
T1ana3oHOM U3MEPEHUsI He
y>ke yem ot 0 10 200 NTU
/laTuuk okucH yriepoja ¢
Tuana3oHOM U3MEPEHUSI HE
y:ke ueM ot 0 7o 1000 ppm
AKceccyaphl:

Ka6enr USB
COETUHUTEINIbHBIH (2 1IT.)
3apsiIHOE YCTPOMCTBO C
Kkabemem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CtepeHb ISl 3aKperyIeHus!




TAaTYNKOB B IIITATHUBE
KpaTtkoe pykoBOJCTBO IO
PKCILTyaTauu MUPPOBOA
imabopaTopuu
[Tporpammuoe obecnieueHue
MeToanuecKue
[pekoMeH1atiuu He menee 20
padot

YakoBka

Hanuune pyccKos3pI9HOTO
caiTa NOAJIEP>KKHU, HAITMYHE
BUICOPOJIMKOB.

MUKpPOCKOII
nudpoBoi

Tun MUKpocKoIa:
OMOJTOTUYECKHI

Hacanka mukpockomna:
MOHOKYJISIpHAS

Haznauenue: nabopaTopHblit
MeTo/ uccre0BaHus:
CBETJIOE TOJIe

MaTtepuai ONTUKHU:
ONTHYECKOE CTEKIIO

Y BennueHne MUKPOCKOIIa,
Kpat: 64 - 1280

Oxynsipsl: WF16x
O0bexTuBbL 4X, 10X, 40xs
(TOAIpY>KMHEHHBIH )
PeBosbBEpHas rojgoBka: Ha 3
00BEKTHBA

THUIT MOJICBETKU: 3€pKAJIO WU
CBETOAMO]T

Pacnionoxenne noACBETKU:
BEPXHSISI U HUKHSIS
Marepuan kopryca: MeTal
[IpeameTHBIi cTonMK, MM: 90
crounuk muranus: 220 B/50
i

Hucno meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o
XUMHHN

B HaGop BXOAAT BeChl
ImaGopaTOpHbBIE IEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKA
KOHMYECKas, MajovKa
cTeKJIsIHHasI, mpodupka [1X-14
(10 mTyK), cTakaH BBICOKHI C
HocukoMm BH-50 ¢ meTkoit (2
[ITYKH), TATAHID
M3MepUTEeNbHBINH 2-50-2

(CTEKJIIHHBIH, C IPUTEPTON

1 mr.

1 mT.




KPBIIIKOH ), INTATUB IS
poOupok Ha 10 rHE3 T, 3aKuM
[pOOUPOYHBIH,
[aTenb-I0Keuka (3 MTYKH),
HA0O0p (IAKOHOB ISt
XpaHEHUsl PaCTBOPOB U
[peakTuBOB (00BeM (prakoHna
100 M - 5 KOMIUIEKTOB 110 6
mTyK, 00beM (raxona 30 mi -
10 KOMIUIEKTOB 1O 6 IITYK),
[MTHH]IP U3MEPUTEITHHBIHN C
HocukoM 1-500 (2 mrykn),
ctakaH Beicokuit 500 mi (3
[ITYKH ), HA0Op epIIeH s
MBITBSI IIOCY/IBI (€I JIIs
MBIThsI IPOOUPOK - 3 MITYKH,
epII 1711 MBIThS KOO - 3
[ITYKH), Xanat 0enblit x/0 (2
[ITYKH), IEPIATKU PE3HHOBBIC
XUMHYECKHE CTOMKUE (2
[ITYKH), OYKU 3alTUTHBIC,
buabTpel Oymaxusie (100
[ITYK), TOproyee s
criupToBOK (0,33 ).

B cocraB Habop BXOIAT
[PEaKTUBBI: AITFOMUHUM,
PKEIIe30, COJIsTHAs KUCIIOTa,
METHIIOpaHXK, peHoIpTalIeHH,
aMMUaK, IEPOKCU BOJOPO/Ia,
HUTpaT cepedpa u Apyrue; B
o01melt crnoxHocTH - 44
[Pa3TMYHBIX BEIIECTB,
MCIIONIb3YEMBIX JJIsI
COCTaBJICHHS] KOMILJICKTOB
[PEAKTUBOB MPU MPOBEICHUH
PK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB 110 KYpCy
[IKOJIbHOW XUMUHU.

YueOHnas
itabopatopus 1o
HEUPOTEXHOJIOTHH

B cocraB BXOIAT:

Cencop Tun 1 e menee 1
I1IT., 00ECIIEUYNBAET
BO3MOYKHOCTh PETUCTPAIIUU
CUTHaJIa AIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(3nexTpoMuorpammsl, MI).
Perucrparus 10KHA
OCYIIIECTBIISAETCS
HEMHBA3UBHO, CYXHUMHU
PIICKTPOJIAMH.

1 .

1 mrr.




B03MOKHOCTBIO KPEIUICHUS K
[pyKe 4eloBeKa, 4To JOKHO
TaBaTh BO3MOXHOCTb
[PErUCTPUPOBATH
PIIEKTPUUECKYIO aKTUBHOCTH
MBIILIBI B 00JIACTH, HAJ|
KOTOPOH pacroaraercs
kperuienue. [1pu HanpspkeHun
MBIIIIIBI TOJKHA OBITH
oOecrieueHa BO3MOKHOCTh
HAOIOACHUS TTYYHOCTH
curHaia (T.e. IPUCYTCTBUE
OMI'), npu pacciabiaeHuun
MBIILIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 He menee 1
[1T., 00ecreurnBaeT
BO3MOYKHOCTh PETHUCTPAITIH
CUTHaja
dotorerusmorpammel (PI1I7)
ONTUYECKUM ITyTEM, 34 CUET
M3MEHEHHS OTPaKEHHOTO OT
KpPOBEHOCHBIX COCYZIOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
[10/1 BO3/ICMCTBUEM IYJIbCOBOM
BOoJTHBL. CEeHCOp AOTKEH OBITh
00ecTie4eH BO3MOKHOCTHIO
KpEIUICHHS K TOYIIeUKe
MaJbla YeI0BeKa.

Cencop Tun 3 He menee 1
IIT., 00eCIIEYNBAET
BO3MOKHOCTh: PErHCTPaLluU
CUTHaJIa
PIIEKTPOKAPAUOTPAMMBI
(OKI') He nHBa3UBHBIM
CII0co00M;

peructpanyu I, 1T n 111
OTBEZCHUI; TIOKITFOUEHHS
HIIEKTPOIOB K CEHCOPY C
[TOMOILBIO COEMHUTEIBHBIX
[TPOBOJIOB, 000PYI0BaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ve menee 1 .
o0ecreyrBaeT BO3MOKHOCTD:
[pETUCTpAIH CUTHAIIA
KOXHO-TalTbBAHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOT'O OCYIIECTBIISIETCS Ha
[TOCTOSTHHOM TOK€;
[OJIKJTIOYEHUS K Ty




UEIOBEKA C IIOMOILBIO CYXHX
PIIEKTPOIOB, OJIKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C TIOMOIIBIO
TouchProof pazsemos.
Cencop Tun 5 e menee 1
IT., 00ecIeUrBaeT
BO3MOKHOCTh: PETUCTpALIUU
CUTHaJIa AIEKTPUUECKON
akTUBHOCTH Mo3Ta (O30I) ¢
[TOMOLIBIO CYXUX
HEMHBA3UBHBIX JIEKTPOIOB;
[PETUCTPALIMU DIIEKTPUUYECKOM
AKTUBHOCTH Pa3HBIX J0Jei
MO3ra; MOAKIYECHUS
PIIEKTPOIOB K CEHCOPY C
[TOMOLIbIO COETUHUTENBHBIX
[IPOBOIOB, 000PYI0BaHHBIX
TouchProof pazpemamu;
3aKperICHHs SJIEKTPOIOB Ha
[TOBEPXHOCTHU T'OJIOBBI.
Cencop Tun 6 ne menee 1
IT., 00ecIeYrBaeT
BO3MOYKHOCTh: PETUCTpALIUN
CUTHaja KoJieOaHUs rpyIHON
KiieTky (CeHcop AbIXaHUsA);
OTIpEeIeTICHUS] YaCTOThI
ITBIXaAHUSI.

Y cTpoiicTBo mist cOopa
TaHHBIX OT CEHCOPOB U
[epeiayy Ha NEPCOHAIBHBIN
KOMITBbIOTEp 0OecTIeunBaeT
BO3MOKHOCThH cOOpa JTaHHBIX
OT MOJIKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIIPaBKY
[MOJTy4YeHHBIX TaHHBIX Ha [1K.
[lonxiroueHne EHTPaIbHOIO
Moxayis k [IK ¢ momonisro
USB-ka6ens. LleHTpanbHbIit
MOJTyJIb UMEET HEe MeHee 1
LIIT.: TAJIbBAHUYECKYIO
n3oirstuio ot I1K.
[{eHTpanbHBIN MOLYIIb
o0ecreurnBaeT BO3MOXKHOCTh
0JTHOBPEMEHHOTO
[TO/IKJIFOUEHUS BIUIOTH /10 4
ceHcopoB. Kaxaplil 3 BX0J10B
[{eHTpanbHOTrO MOIYJISI UMEET
raJIbBAHUYECKYIO U30JILIUIO




(oOecrieueHre MeKKaHAIIbHON
raJlbBAHUYECKOM M30JISIUN).
[longkinroueHne CEeHCOPOB K
L{eHTpambHOMY MOYITIO
OCYIIIECTBISETCS C TOMOIIBIO
CHeIHaTN3UPOBAHHBIX
pazbemoB Tuna LEMO,
00€eCIIeUnBAOIIINX
[IPABMJIBHOCTH TTOAKITFOUCHUS
pazbeMa 1 CHUKAIOIINX PUCK
CIIy4ailHOrO KacaHus
[Pa3bEMOB TOKOIIPOBOISIINX
"acTel, a TaKkxKe
00ecneunBaOIINX 3aIIUTY OT
HECaHKIIMOHHUPOBAHHOTO
[OIKIIFOUEHUS K
[TPOU3BOJILHBIM YCTPOMCTBAM.
Monyns "Knonka" He menee 1
[IT., 00eCIIeYNBaET
BO3MOYKHOCTB: Pa3METKHU
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MeHee 3-X
[Pa3TMYHBIX KATETOPUHU
COCTOSIHUM.

Y cTpOCTBO, BXOJSIIEE B
cocTaB J1abopaToOpUH, JTOJDKHO
00ecreurnBaTh BOZMOKHOCTh
[PETHCTpAINH aPTEPUATHHOTO
TaBJICHMUS.

[IporpamMMHOe obecrieueHue
(manee - I10). [JomkHO
00eCTIeunBaTh BU3YyaTH3aIUIO
11 00paboTKy
[PETHCTPUPYEMBIX CHTHAJIOB.

[ 1aBHOE OKHO TIPOTPaMMBI
ITOJKHO COCTOSITH M3 BKJIQJIOK,
Kak7asi B3 KOTOPBIX
COJIepKUT Habop rpadukos.,
HEOOXOIUMBIX JUIS
0TOOpaxeHus TpedyemMoit
MH(pOpMaIuu.

J10/KHA IMETHCS BKITAKA JITS
0JTHOBPEMEHHOTO MPOCMOTpa
CUTHaJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOTKJTFOYCHHBIX K
L{eHTpanbHOMY MOAYJIIO.

JT0 obOecreunBaeT
BO3MOYKHOCTh




MHOTOKaHATHHOTO
(mosurpadguIecKoro) pexuma
PabOThI yCTPOICTBA.
Taxke TOMKHBI UMETHCS
BKJIAJIKU TSI BU3YyaTH3aI[uu
CUTHAJIOB OT ceHCOpoB OMI',
@I, OKT, KT'P, O9T,
CeHCOopa JbIXaHusl, KHOIKH; a
TaK>Ke TIPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BHU3YyaTH3UPYIOTCS
crelu(pUIHbIE ISl TOTO WX
MHOTO CUTHAJIA BEJTMYUHBI.
1O nomkxHO IaBaTh
BO3MOYXHOCTh BU3YaJIU3AIHH
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:
- OMI': Bu3yanusanus
CUTHaja, CIEKTP CUTHAaJa,
AMIUTATYTHBIA TPUTTEP
- OIII': Bu3yanuzamnus
CUTHAaJIa, CIIEKTpa CUTHAJIA,
TaxorpaMMel, rpaduk mysiabca
- OKI': Bu3yanuzanus
CUTHaJIa, TaXOIPaMMBI,
rpaduk mynbca
- KI'P: Bu3yanu3anus curaana
- O0I': Bu3yanuzanus
CUTHaJa, CTIEKTP CHTHAJIA,
AMIUTUTY1a alb(a-puTma,
aMIUIUTYy1a OeTa-puTM™a.
- CeHcop JIbIXaHUS:
BH3yaTH3aIis CUTHAA,
- Knomnka: Bu3yanu3zanus
CUTHaJIa pa3METKH
[1O nokHO UMETH
BO3MOYXHOCThH KaCTOMHU3AIHH
1 HacTpoiiku [10 ms
b PeKTUBHOTO OTOOpAKEHHUS
rpaduKOB: HaCTpPOMKA IIBETA,
BBIOOD MMapamMeTpoB ISt
aHalM3a, BEIOOD
0TOOpakaeMbIX rpauKos,
MaciTaObupoBaHue rpauKoOB.
T1O nomKHO UMETH
BO3MOYXHOCTH 3aITUCH H
BOCIIPOU3BEICHUS
€TUCTPUPYEMBIX CUTHAJIOB.




B03MOKHOCTB HACTPOUKHU
mapamMeTpoB (PHIIbTpaIUN
CUTHaJa ¢ TOMOIIbI0 QUIbTPa
HIDKHUX 4acTOT, (UIIBTPa
BBICOKMX YacTOT, TI0JIOCOBOTO
(UIbTpa, peKEKTOPHOTO
(bubTpa.

C 1nenpio yno0cTBa aHaM3a
CHTHaJIa, TOJDKHA UMETHCS
BO3MOYKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiis, ¢ mociueayromen
BO3MOKHOCTBIO X
[1OCJICTYOIIETO
BOCIIPOW3BEICHHSI B TAHHOM
[1O (MMUTHPYS PETUCTPALIHIO
CHTHAJIa B P&KUME PEabHOTO
BpPEMEHH ).

B cocrase: meToauyeckue
MaTepHualIbl )11 yIUTEIS U
00yJaromUXCs, OTIMCAHNE
[10TKJTFOYCHUS] CEHCOPOB
mabopaTopuu, HHCTPYKIIUH 110
mcroib3oBanuto 10,
OIKCaHue J1abOpaTOPHBIX U
[MPaKTUYECKUX paboT, KOTOpOe
B TOM YHCJIC COJCPKHUT
Mpe3eHTAIHOHHBIE
MaTepHabl.

Y makoBka/kopoOka
mabopaTopuM JOKHA
oOecnieunBath y100HOE
XpaHEHHE U COZIepKaTh
MOJICKA3KH IS
[PacIioNIOKEHHs] CEHCOPOB U
yCTpOMCTB 1abOpaTOpHM JIst
yI0OHOTO UCTIONB30BAHUS
[pETo1aBaTeNIs MU 1
00yUaIOIUMUCS.

TexHomorudeckas HaIlPpaBJICHHOCTb

0. |OGpa3oBaTenbHBIHI
KOHCTPYKTOP IS
[PaKTUKU OJIOYHOTO
[TPOrpaMMHUPOBAHHUS C
KOMILJIEKTOM
TaTYNKOB

Po6oToTexHnueckuit Habop
[IpeHa3HAYEH IS U3yUEHUs
OCHOB pOOOTOTEXHHKH,
NieTajIel, y3710B U
MexaHU3MOB, HEOOXOIUMBIX
U1 CO3aHUs
[POOOTOTEXHIUYECKUX

YCTPOMCTB.

1 mrr.




Habop npezncrasisier coboit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COSIMHUTEIHLHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUYCCKUX
KOMITOHEHTOB.

HaGop mo3BosieT cooupats (u
[IPOrpaMMHUPOBATH
coOupaeMbie MOJICIN ), U3
PIIEMEHTOB BXOJSIIUX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHUUYECKIX
[YCTPOWCTB C
ABTOMATHU3HPOBAHHBIM
yIIpaBJIEHUEM, B TOM YHCJIC Ha
KOJIECHOM XOAY, a TaK ke
KOHCTPYKIIUW, OCHOBAaHHBIX HA|
MCIIOJIb30BaHUU Tiepead (B
TOM YHCJIC YCPBIUHBIX U
3yOuaThIX), a TaK K€ PhIYaroB.
CBETOAMO/IHBIN MaTPUYHBIN
nucmureil ¢ 0eioil HoICBETKON
Ha KOHTpOJIJIepe

KomnndecTBo mopToB
BBOJ1a/BBIBOJIA HA
KOHTpOJIJIEpEe HE MEHee O
KoruecTBo KHOMOK HE MEHEe
4
OO11e€ KOJINYECTBO
hJIeMEHTOB: He MeHee 520 miT.,
B TOM YHUCIIE:

1) mporpaMMupyeMslii 610k
YIIpaBIEHUS, KOTOPBII MOXKET
[paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) JaTYMK CHIIBI

4) naT4uK paccTosHUsA

5) JaT4YMK 1BETa

6) akKyMyJIATOpHasi 6arapes
7) [lnactukoBbIe
CTPYKTYpPHBIC SJICMEHTHI,
BKITIOUast ieppoprpoBaHHBIC
PIIEMEHTHI: OalKu, KyOuKH,
OCH Y BaJIbl, COSIMHUTETILHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peHa3HauYeHHBIC IS
CO3/TaHUS YEPBSIYHBIX U
3yOuaThIX mepeaad,




COCTUHUTEIBHBIC U
KPETIC)KHBIC JICMEHTBI;

7) IlporpammHoe
oOecIreYeHre, UCIOb3yeMOoe
TUTSE TPOTPAMMUPOBAHHS
coOupaeMbIX
[POOOTOTEXHUUECKUX MOJCITIEH
1 YCTPOWCTB, TOCTYITHO IS
CKaYMBaHUS U3 CETH
MuTepHer

10.

OOpazoBaTeNbHBIN
HA0Op 1O MEXaHUKE,
MEXaTPOHHKE H
POOOTOTEXHUKE

KoMmruiekT miis u3ydenus
OCHOB DJIEKTPOHUKU U
[POOOTOTEXHUKHU

HaGop moimkeH OBbITH
MpeaHa3HaueH JUIs
[IpoBeIeHUS] y4EOHBIX
3aHATUH 110 DJIEKTPOHUKE U
CXEMOTEXHHUKE C [ENbI0
3ydueHUs Hanboee
[pacpoCcTpaHEHHOU
DJIEMEHTHOU 0a3bl,
[IPUMEHSIEMOH /ISt
MHKXCHEPHO-TEXHHYECKOTO
TBOPUYECTBA yUAIIUXCS U
pa3paboTKH y4eOHBIX
Mopenei poboToB. Habop
ITOJDKEH TTO3BOJIAT YYAITUMCS
Ha TPAKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOTHH
[TPOEKTUPOBAHUS
[POOOTOTEXHUUECKHUX
KOMIUJIEKCOB Ha TIpUMepe
y4eOHBIX MoJieTiel poOOTOB, a
TaK)K€ U3YUYUTh OCHOBHBIE
TEXHUYECKHUE PEIICHUS B
00acTu KHOEPHETUUYECKUX U
BCTPAMBACMBIX CHCTEM.

B coctaB koMIIieKkTa JOKEH
BXOIUTH HAOOP
KOHCTPYKTHUBHBIX 2JIEMEHTOB
st COOpPKM MakeTa
MaHUTTYISIIUOHHOTO POOOoTa,
KOMIUICKT METAJUTHYECKUX
KOHCTPYKTHUBHBIX 2JIEMEHTOB
st COOpPKM MakeTa
MOOMIIBHOTO POOOTa U T.II.

B cocTtaB KOMIUIEKTAa BXOINUT
HAOOP SIEKTPOHHBIX
KOMITOHCHTOB JIJTsI U3YYCHUS

1 mrT.




OCHOB DJICKTPOHHKH H
CXEMOTEXHHUKH, a TaKXKe
KOMIUJICKT TIPUBOIOB U
TaTUYMKOB Pa3IMYHOrO THUIIA
1t pa3paboTKu
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocraB koMIuiekTa JOHKHO
BXOJIUTh: MOTOPBHI C
HHKOJEPOM - HE MEeHee 2 1T,
CEpBOIPHUBO/] OOJIBINONH - HE
MeHee 4 1T, CepBOIIPUBO/T
MaJIblil - He MEHEe 2 IIT,
MH(paKpacHbIN 1aTYHK - HE
MeHee 3 1T, yJIbTPa3ByKOBOM
aT4uK - HE MEeHee 3 T,
TaTYMK TEMIIEPaTypHI - HE
MeHee | T, JaTyuk
OCBEIICHHOCTH - HE MeHee |
[T, HAOOP PIMEKTPOHHBIX
KOMITOHEHTOB (pE3UCTOPBI,
KOHJICHCATOPbI, CBETOAHOIbI
[pa3IMYHOI0 HOMUHAIA),
KOMIUIEKT MPOBOJIOB ISt
OecraeqHoro
[IPOTOTHITMPOBAHMUS, TIJIATA
OecTacuHoroO
[TPOTOTHITHPOBAHWS,
AKKYMYIIATOP U 3apsSAHOE
YCTPOMCTBO.

B coctaB koMIIieKkTa JOKEH
BXOJIUTH TIPOTPAMMHUPYEMBIN
KOHTpOJLIED,
[IpOrpaMMHUPYEMBIN B Cpelie
Arduino IDE unu
AHAJIOTUYHBIX CBOOOIHO
[pacpoCTpaHsEMBIX Cpeaax
[pa3paboTKH.
[Iporpammupyemsliii
KOHTPOJIJIEP JIOJDKEH
001a1aTh TOPTaAMHU ISt
[TOIKJTFOUCHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOUCTB,
unTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
v WiFi.

B cocTaB KOMITIEKTa TOKEH
BXOJIUTH MOJTYJTb
TeXHUYECKOTO 3PEHHS,




[IpeCTaBISAIOMNN COO0M
BBIUHCITUTENILHOE YCTPOMCTBO
CO BCTPOCHHBIM
MUKpOTIPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He MeHee 1.2
['T1, o0bem O3Y - He McHee
512 M0, 06beM BCTpOEHHO
aMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHOMN KaMepoid
(MakcUMalIbHOE pa3pelieHue
BUICOTIOTOKA, II€PE1aBaeMOT0
o uatepdeiicy USB - He
MeHee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1ylib TEXHUUECKOTO
BpeHUsI TOJKEH 00J1a/1aTh
COBMECTHUMOCTHIO C
[Pa3TMIHBIMU
[IPOrpPaMMHUPYEMbIMH
KOHTPOJIJIEPaMH C TIOMOIIBIO
uatepdeticos - TTL, UART,
12C, SPI, Ethernet. Moxynb
TEXHUYECKOT0 3pEHUS T0JKEH
MIMETh BCTPOEHHOE
[porpaMMHOE oOecrieueHue
Ha OCHOBE OIEPaIlOHHOM
crcTeMbl Linux,
[TO3BOJISIFOIIEE OCYIIECTBISATh
HACTPOWKY CUCTEMBI
MaIIMHHOTO O0yUYeHUs
[TapaMeTPOB HEMPOHHBIX
ceTeil st OOHapy KEeHUs
00BEKTOB, OMPEACIICHUS UX
[1apaMeTpOB U JadbHEHIIEH
WIeHTU(DUKAITUH.

KoMIUIeKT HoKeH
o0OecreurnBaTh BO3MOKHOCTh
M3Y4eHHs] OCHOB pa3paboTKu
[TPOrPaMMHBIX U alliapaTHBIX
KOMITJICKCOB MH>KEHEPHBIX
CUCTEM, peleHul B cepe
"MHTepHeT Bemien", a Takxke
pereHuit B 006JacTu
POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEIIJIEKTA
1 MAIIMHHOTO OOyYEeHMUSI.

11.

UerbipexoceBoi
yaeOHBIN

Y ueOHbIit
000T-MaHUTYJISITOP
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POOOT-MaHUTTYJIATOP
C MOZYJIbHBIMU
CMEHHBIMHU
HacaKaMH

[peHa3HAYeH 11 OCBOCHUS
00yJaroIUMHUCS OCHOB
[POOOTOTEXHHKH, IS
[TOATOTOBKH 00YYaIOIIUXCS K
BHEJPEHUIO U MTOCIEAYIOLIEMY
MCIIOJIb30BaHUIO POOOTOB B
[TPOMBIIIIJICHHOM
[IPOM3BOJICTBE.

KommaecTBo oceit pobota
MaHUITYJISITOpA - YEThIPE.
[IepemenieHue UHCTPYMEHTA B
[IPOCTPAHCTBE MO TPEM OCSIM
ITOJDKHO YIIPaBIISIThCS
[IIarOBBIMU JIBUTATEIISIMHU.
Hanpspkenve nutanus
[I1arOBBIX JBUTaTENCH HE
Oonee 12 B.

CepBoiBUTaTENlb YETBEPTOM
OCH JIOJDKEH 00eCTieunBaTh
[TOBOPOT UHCTPYMEHTA.

Yros noBopora
MaHUITYJISTOpa HA OCHOBAHUU
BOKPYT' BEpTUKAJIbHOM OCH HE
MeHee 180 rpaaycos.

/I onpeneneHus moaoKeHus
MaHUIyJISTOpa IPU IOBOPOTE
BOKPYT BEPTUKAIBLHOMN OCU
ITOJKEH HCI0JIb30BaThCS
PHKOZEP.

'Yron moBopoTa 3aaHEro
[yieda MaHUIYJISTOpa He
Menee 90 rpamycos.

YT0J1 TOBOpOTA NEPEIHETO
[1e4a MaHUIYJISTOpa He
Menee 100 rpaaycos.

/{51 onpeaeneHus moaoKeHus
3aJHEr0 U MEPEIHETO IIeY
MaHUITYJISTOpA T0JKEH
MICIIOJIb30BATHCS THPOCKOIL.
Yo mOBOpOTa IO YETBEPTOM
ocu He MeHee 180 rpanycos.
JlomkHA OBITH BO3MOXKHOCTH
OCHAIIICHHUS] CMEHHBIMU
HacaJakaMu (HarpuMmep,
neprkaTeNb KapaHaaiia uin
(dhomacTepa, mprcocKa ¢
CepBOBUTATENIEM,
MexaHHYeCKO€e 3aXBaTHOE
YCTPOMCTBO C




CEpBOABUIATEIEM,
YCTPOMCTBO 151 JTa3€pHOU
[PABUPOBKU UM YCTPOUCTBO
st 3D-meuatn).

JloJKHA OBITH BO3MOXKHOCTh
[1OKITFOUEHUS
ITOTIOJIHUTEIIBHBIX YCTPONCTB
(Hampumep, TpaHcIopTepa,
[penbca s epeMELCHUS
po0oTa, myabTa YIpaBJIeHUS
TUIA JPKOUCTHK, KAMEPBI
MaIIMHHOIO 3PEHUS],
OIITUYECKOTO J1aTUHKa,
MO1yJIsL OECTIPOBOIHOTO
ocTyIa.
Po60T-MaHUTYIISITOP TOJIKEH
o0ecrieunBaTh epeMenieHne
HacaJKH B IPOCTPAHCTBE,
AKTHBALIMIO HACAKH,
BO3MOKHOCTB ITOJIyYEHUS
CUTHAJIOB OT KaMephl U
TaTYMKOB, BOBMOXKHOCTh
YIIpaBJICHUSA
TOTIOJTHUTEIbHBIMU
YCTPOMCTBAMMU.

Marepuan kopmyca -
anmroMuHuA. [lnameTtp paboueit
30HBI (0€3 yueTa HaBeCHOTO
MHCTPYMEHTA U YETBEPTOU
ocH) He MeHee 320 MM.
HTepdeiic moakimoyeHus -
USB.

Jl07KEH NMETh BO3MOKHOCTD
ABTOHOMHOM paboThI U
BHELITHETO YIIPABJICHUS.

Y IpaBistOIIMI KOHTPOJUIEP
NOJKEH OBITh COBMECTHM CO
cpenoit Arduino.

Y IIpaBIsAOIINN KOHTPOJIIED
COBMECTHUM CO CpPEIOil
porpamMmupoBaHus Scratch,
1 SI3BIKOM IPOTPaMMHUPOBAHUS
C.

JlomkeH oOecrieunBaTh
[TOBOPOT I10 NMIEPBBIM TPEM
OCSIM B 33JIaHHBIN yTOJI U Ha
3aJJaHHBINA yroJl, HIOBOPOT IO
UETBEPTOM OCH HA 3aJJaHHbBIN
yroJi, ABM)KEHUE B




KoopauHatel X, Y, Z,
[epeMeIlIeHUE Ha 3aJaHHOE
[pACCTOSTHUE IO KOOpAUHATaM
X, Y, Z, nepenayy n1aHHbIX O
TEKYILEM MOJIOKEHUH YTJIIOB,
[epeavy JaHHBIX O TEKYIIUX
KOOpJAMHATAX UHCTPYMEHTA.
JloJKeH moiepKuBaTh
[epeMenieHue B AeKapTOBBIX
KOOpJMHATAX U yIJIax
[I0BOPOTa OCEM, C 3alaHHOU
CKOPOCTBIO U YCKOPEHHUEM.
TuIbl IepeMeleHni B
IIEeKapTOBBIX KOOpJIMHATAX:
IIBIDKEHUE 110 TPACKTOPUH,
IIBUYKEHUE T10 TIPSIMOUA MEXKITY
TBYMSI TOUKaAMHU,
[epenpbIriBaHUE U3 TOYKH U
TOUKY (IepeHoC 00BEKTA).

12.

O0pa3oBaTEIbHBIN
HA0O0p 111 N3yUCHHS
MHOTOKOMIIOHEHTHBIX|
POOOTOTEXHUICCKUX
CHCTEM H
MaHUTTYJISITUOHHBIX
pobOoTOB

O06pa3oBaTEIbHBIN KOMIUICKT
TOJKEH OBITh IIpe/IHa3HaYeH
U1 U3YYEeHUS
[POOOTOTEXHUUECKUX
TEXHOJIOTUI, OCHOB
H(pOPMAIMOHHBIX
TEXHOJIOTHI U TEXHOJIOTHI
[TPOMBIILIIIECHHOU
ABTOMATHU3ALINH, & TAKXKE
TEXHOJOTHI
[IPOTOTUIIUPOBAHUS U
a/1IMTUBHOTO MPOU3BO/ICTBA.
B cocTaB KOMIIEKTa TOIKHO
BXOIUTH:

1) UHTennexTyanbHbIH
CEpBOMOJTYJIb C
MHTETPUPOBAHHON CUCTEMOM
YIIpaBJICHUS, TIO3BOJISIIOLIEN
00BETUHATH CEPBOMOYIIH
NIPyT C IPYroM I10
[10CJIEI0BATEILHOMY
nHTEpdeiicy - He MeHee 6 IIT;
2) PoboToTexHUUECKHii
KOHTPOJJIEP MOAYJIHHOTO
TUIA, PEACTABISIOIINN
co00i1 OAHOIIIaTHBIN
MUKpPOKOMIIBIOTED C
ONEPaMOHHONW CHCTEMOM
Linux, 00beIMHEHHBIH C
nepudepuitHpIM

1 mr.
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KOHTPOJJIEPOM C MOMOIIIBIO
[J1aThI PACIITUPECHHUS.
PoOOTOTEXHUYCCKHUI
KOHTPOJIIEP TOKECH
YZIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTHUKAM: KOJI-BO
si7ep BCTPOCHHOTO
MHUKPOKOMIThIOTEPA - HE
McHee 4, TAKTOBas 4acToTa
siapa - He menee 1,2 I['Tn,
00bem O3V - He menee 512
MO, Hastmure nHTepGercoB -
SPI, 12C, 12S, TTL, UART,
PWM, miudpossic u
QHAJIOTOBBIC TIOPTHI JIsI
[TOIKJIIOUYEHNS BHEITHHUX
YCTpOMCTB, a Takxke WiFi mim
Bluetooth nns koMmMyHUKaH
CO BHEIIIHUMH yCTPOMCTBAMHU.
Po0oTOTEXHNYECKUI
KOHTPOJIIEP TOKEH
00ecreynBaTh BO3MOKHOCTD
[IPOrpaMMHUPOBAHUS C
[TOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBoG01HO
[pacIpoCTpaHIEMOMN CPEABI
Arduino IDE, a Taxxe
YIIPaBJICHUS MOJEIISIMU
[POOOTOTEXHUUYECKUX CHCTEM C
romoIibio cpenb ROS.

3) BeraucauTenbHbIi MOAYIb
CO BCTPOEHHBIM
MUKPOKOHTPOJLJIEPOM - HE
MeHee 1 1T,
BrranciuTenbHbIi MOAYJIIb
ToKeH 00J1amaTh
BCTPOECHHBIMH IU(PPOBBIMU
mopTamu - He MeHee 12 mT u
AHAJIOTOBBIMH IIOPTaMU - HE
MeHee 12 mmT.
BrranciurenbHbIil MOAYJIIb
TOJKEeH 00J1anaTh
BCTPOEHHBIM MOJYJIEM
OECTIPOBOTHOM CBSI3H THITA
Bluetooth u WiFi mis
CcOo3IaHus
arrapaTHO-IPOTPAMMHBIX
[pEIICHU I U

" yYMHBIX/CMapT"-yCTPONCTB




U151 pa3pabOTKH peIeH
"NnaTepHer Bemen'.
BrrunciuTenbHbIil MOAYJIb
oJKeH 00aaTh
COBMECTUMOCTBIO C
repudepruiiHbIMY IJIaTaMH
TS TIOJIKJTFOUEHHS K CeTH
EFthernet 1 moaKIrOYeHUS
BHELIHEH CUJIOBOW HArPy3KH.
4) Moynb TEXHUYECKOTO
3pEHUS, IPEACTABIISIIOIINI
co0ol ycTpoiicTBO Ha 6a3ze
BHIYMCIIUTEIILHOTO
MUKpPOKOHTpOJLIIepa U
MHTETPUPOBAHHON KAMEPHI,
oOecrnieunBaroIee
[paCIIO3HAaBaHUE MPOCTEHIINX
M300paXkeHUI Ha MOIyIIe 3a
cueT COOCTBEHHBIX
BBIYHUCITUTENBHBIX
BO3MOXKHOCTEH - HE MeHee |
[T,

Mo1yJib TEXHUYECKOTO
3peHus JOKeH 00ecreunBaTh
BO3MOKHOCTB OCYIIECTBIISITh
HaCTPOMKY DKCIIO3ULINN,
Oananca o6enoro, HSV
COCTABJISIFOIIUX, TTOIIA TN
oOHapykuBaeMol 00JacTu
1300paKeHUs], OKPYIJIOCTH
oOHapykuBaeMon 00JIacTu
300pakeHUs, TIOJIOKEHHE
0OHapyKHBaeMbIX oOacTei
OTHOCHUTENILHO JIPYT Apyra
Moayiab TEXHUYECKOTO
BpEHUsI T0JKEH UMETh
BCTPOEHHBIE HHTEP(EICHI -
SPI, UART, I2C nym TTL s
KOMMYHHKAITUU IPYT C
IPYTOM WM BHEITHUMH
YCTPOMCTBAMM.

5) Komriekt
KOHCTPYKTHUBHBIX 3JIEMEHTOB
13 MeTalIa I COOPKHU
MOJIETT! MAHUITYJIITOPOB - HE
MeHee 1 miT;

6) KoMIUIeKT 271eMEeHTOB st
cOOpKH BaKyyMHOTO 3aXBaTa -
He MeHee | miT.




O0OpazoBaTeNbHBIN
[POOOTOTEXHUYECKHI
KOMILICKT JIOJDKEH COJIEpKAaTh
Ha0op OMOIHOTEK
TPEXMEPHBIX MOJEIEN I
[IPOTOTUNIHPOBAHUS MOJEIEH
MOOWJIBHBIX U
MaHUITYJISIIUOHHBIX POOOTOB
pa3iu4Horo tuma. B coctas
KOMIIEKTA JIOJKHBI BXOJIUTh
MHCTPYKIIUU U METOJUYECKUE
lyKa3aHUs 110 pa3paboTke
TPEXMEPHBIX MOJEIEH
MOOMJIBHBIX POOOTOB,
MaHHITYJISIITUOHHBIX pOOOTOB €
(Pa3TMYHBIMU TUIIAMU
KMHEMAaTUKHU (yryioBas
KIHEMAaTHKa,
MTOCKO-TIapalIeNIbHAs
KIHEMAaTHKa,
menbTa-kuHematrnka, SCARA
VJTH phIYaXKHAsi KHHEMAaTHKa,
matopma CTroapTa u T.I.).
O0pa3oBaTEIbHBIN
[POOOTOTEXHIUSCKUN
KOMILICKT JIOJDKEH COJIEPKATh
MHCTPYKLIUU IO
[MPOCKTUPOBAHUIO POOOTOB,
MHCTPYKLUU U METOIUKHU
OCYIIECTBIICHHS] HHKCHEPHBIX
[pacueToB Mpu
[IPOEKTUPOBAHUHU (PACUEThI
Harpy3Ky 1 MOMEHTOB, pacueT
MOIITHOCTH ITPHBOOB, pacueT
[apamMeTpoB KHHEMATHKU U
T.I1.), MHCTPYKIUH 11O
pa3zpaboTke cucTeMm
YIIpaBJICHUS ¥ TPOrPAMMHOTO
oOecrieyeHus A1 yIpaBIeHUs
[poOOTaMM, HHCTPYKLIUU U
METOMKH 110 pa3paboTkKe
CHCTEM YIPABIICHHS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEIUIEKTa M MAaIlTHHHOTO
0OyUeHusl.

KomnbsroTepHoe 00opyioBaHuE

13.

HoyTtOyk

Dopm-PakTop: HOYTOYK;
DKecTkast, HeOTKIIIOYaeMast

1 mrr.




KIIaBUATypa: HAIUYHE;
Pycckas packnagka
KJIAaBUATYPBI: HAJTHMYUE;
Jlnaronanp sKpaHa: HE MEHee
15,6 nro¥MoOB;

Pasperienue skpaHa: He
Meree 1920 x 1080 mukceneit;
KonmuecTBo siaep
[IpoLieccopa: He MeHee 4;
KoruecTBo MOTOKOB: HE
MeHee 8;

basoBast TakTOBask YacToTa
rporieccopa: He menee 1 I'T;
MaxkcruMaibHasi TAKTOBas
HacToTa mpoleccopa: He
menee 2,5 I'Tm;

Ksmi-namsats npoueccopa: He
MeHee 6 MOaiiT;

O0BEeM yCTaHOBIIEHHOM
OIepaTUBHOM MaMsTH: HE
MeHee 8 '0aliT;

O0BeM noIIep)KUBAEMOM
OTIEPATHBHOM MaMSITH (TSI
BO3MOYXHOCTH PaCIIHPEHUs):
He MeHee 24 1'0aiiT;

O6beM HakonuTens SSD: He
Menee 240 I'6aiiT;

Bpemst aBTOHOMHOM pabOThI
0T OaTtapeu: He MeHee 6
JacoB;

Bec HoyTOYyKa ¢
YCTaHOBJICHHBIM
AKKyMYJISITOpoM: He Ooiee 1,8
KT;

Bremnuit uarepdeiic USB
cTaHgapta He Huxke 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnuit uarepgeiic LAN
(MCTIONb30BaHKE
[IEPEXOTHUKOB HE
[IPEeIyCMOTPEHO): HAINYHE,
Hanuuue monynei n
mHTEepdEeiicoB
(Mcronb30BaHKe
[epPEeXOTHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaTHYUE C MOAIePIKKON




cranaapta IEEE 802.11n nnu
COBpEMEHHEE;
Web-kamepa: Hajguuue,
Manunyssitop Mbb'
HaTH4Ine;
[IpenycranoBieHHast
OIIEpaLlMOHHAs CHCTEMA C
rpaguIecKumM
[10JIb30BATEIbCKIM
mHTEepdeiicoM,
oOecrieunBaromas padoTy
[pacpOoCTpaHEHHBIX
00pa3oBaTeIbHBIX U
00I1eCCTEMHBIX
[IPUIIOKEHUI: HAIMYHE.

14.

Tenexka -
XPaHIITUIIIE
HOYTOYKOB

TUI KOpITyca: MeTall;
BO3MOYKHOCTBH 0€3011acHOTO
BALIUILIEHHOTO 3aMKOM
XpaHEHUs1 HOYTOYKOB:
HaJIN4KE;

BO3MOYKHOCTH 3apsIKU
HOYTOYKOB: HAJIMYHE,
[1o/11ep’KKa HOYTOYKOB U3
KOMILJIEKTa IOCTABKH;
Hanmuue poyrepa Wi-Fi
ctanapta 802.11n wiu
coBpeMeHHee: | mT.
[oJiiep>kka HOyTOYKOB U3
KOMILIEKTa TIOCTABKH;
KOJINYECTBO HOYTOYKOB: OT 6
[ITYK, TOJJIEpKKa HOYTOYKOB
113 KOMILJIEKTa IOCTAaBKH;
Hanpsokenue nutanus: 220
B\50 I'i;

[ToTpebmnsiemast MOIITHOCTH, BT
(Makcumym): 2500;
[loTpebnsemblii TOK, A
(MakcumyMm): 12;

/nrHa mHypa
HIIEKTPONUTAHUSA: OT 2,5
MeTpa;

3amuTa oT nepeHanpsHKeHus,
KOPOTKOTO 3aMBIKAHHS:
HAJINYHE;

Koneca i nepeasuxeHus ¢

[TOPMO30M: HAJINIUC.

1 mr.
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