MUHUCTEPCTBO INPOCBEIIEHUSI POCCUMCKOM
®EJEPAIIUA

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

OBb YTBEPXJIEHUU METOJMYECKHUX
PEKOMEHJIAIIMH 11O CO3IAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3AIIMAX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOHN N TEXHOJOTMYECKOU
HATIPABJIEHHOCTEN

Bo ucnonnenue nynkra 4 IlpaBui npenocraBieHus U pacrpeaenacHus cyocuauil us ¢enepaabHOro
Oromkera Oromkeram cyObekToB Poccuiickoit denepanuu Ha COPUHAHCHUPOBAHHUE PACXOIHBIX
00s13aTenscTB cyobekToB Poccuiickoit denepanny, BOSHUKAIOIUX IPU peaan3alui pernoHaIbHbBIX
IPOEKTOB, O0ECHEeUUBAIOIIUX JOCTH)KEHHE Lelel, Moka3aTelel M pe3ylbTaToB (eaepanbHbIX
IPOEKTOB, BXOJAAIIMX B COCTaB HalMOHaJbHOro mnpoekta "OOpa3oBaHue", B paMmkax
rocyaapcTBeHHOM nporpammbl Poccuiickoit @enepannn "PazButue oOpa3oBaHus'", MpuUBEIEHHBIX B
[Tpunoxkxenun N 5 K rocyaapctBeHHOW mnporpamme Poccuiickoir ®enepauuu "Pa3Butne
oOpa3zoBaHus", yTBep)KJIeHHON mnocraHoBieHueM IlpaBurensctBa Poccuiickoit @enepanuun ot 26
nexabpst 2017 r. N 1642:

1. YTBepauth npuiaraembie Meroanyeckre peKOMEHJalMU M0 CO3JaHUI0 U (PYHKLIIMOHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OPraHU3aLUAX, PACIOI0KEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX ropojiax,
LIEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKON HampaBIEHHOCTEH B pamkax
pPErMOHANbHBIX MPOEKTOB, OOECIEUMBAIOIIUX JOCTHKEHHE Lielel, Ioka3aTeslell M pe3ysbrara
denepanbHoro npoekra "CoBpeMeHHas 1IKoJia" HallMoHaIbHOTO IpoekTa "OOpa3oBanue";

2. KOHTpOHB 3a UCIIOJIHCHHUEM HACTOAMICTO PACOPAKCHHA OCTABJIAIO 34 co0o0ii.

T'B. BACHJIPEBA



Ilpunoscenue

YTBEP)K/[EHBI
pacnopsicenuem
Munucmepcmea npoceewjenus

Poccuiickoii @edepayuu

om 12 auneaps 2021 2. N P-6

METOANYECKHUE PEKOMEHJAAIIUA 110 CO3JAHUIO
N ®YHKIIMOHUPOBAHHIO B
OBIIEOBPA3OBATEJIBHbBIX OPI'TAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOT'HYECKOM
HATIPABJEHHOCTEHN

1. O01mue moJ10KkeHU A

Hacrosimue Metoamueckue pekoMeHaanun (nanee - PekoMmenmanum) HarpaBieHbl Ha oOecrieueHue
€IMHBIX OpraHU3allUOHHBIX M METOJAMYECKUX YCJIOBHUH CO3JaHMsd M OOLIMX TOAXOJIO0B K
(GYHKIMOHUPOBAHUIO B 00MIEOOPA30BATENBHBIX OPraHU3ANMAX, PACHOJOXKEHHBIX B CEIbCKON
MECTHOCTU M MaJjbIX IOpOjax, LIEHTPOB OOpa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTMUYECKOU
HampaBjeHHocTe "Touka pocta", B mensx oOecnedyeHHs peanusanuu ¢GeaepalbHOro IMPOEKTa
"CoBpeMeHHas 1IKoJ1a" HalMOHAIBHOTO npoekTa "Obpa3zoBanue" (nanee - ¢peaepaabHblil IPOEKT), B
TOM YHCJIe YCTAaHOBJICHUS! TPeOOBAHUHN K pe3yibTaTaM MCIOJIB30BaHUS cyOcuanu u3 (eaepaibHOro
Oromkera Oromkeram cyObekToB Poccuiickoit denepanuu Ha COPUHAHCUPOBAHHE PaCXOJHBIX
o0s3aTenbeTB cyOBekToB Poccuiickoit denepanny, BOZHUKAIONINX MPH PEATM3aluN PETHOHATBHBIX
IPOEKTOB, OO0ECNEeYMBAIONINX JOCTHKEHHME IleNiel, Mokas3areied W pe3yiabTata ¢enepaabHOro
npoekta "B 001eo0pa3oBaTeIbHBIX OPTaHHU3AIUAX, PACTIONOKEHHBIX B CEIBCKOM MECTHOCTH U
MaJIbIX TOpOJax, CO3/aHbl M (YHKUMOHUPYIOT ILIEHTPbl OOpa30BaHMs €CTECTBEHHO-HAYyYHOH WU
TEXHOJIOTHYECKOM HaMpaBIeHHOCTEH".

[IpuBeneHHple B HacTOAIMX PekoMeHIAIMsIX TpeOOBaHMS SBIAIOTCS MUHUMAaJIbHBIMH. OpraHsl
HCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit denepannn (opraHbl MECTHOTO CaMOYTIPABIEHUS)
OpU pean3aluid MEPONpPUATHI MO CO3MaHHI0 U (YHKLIHMOHHPOBAHUIO B 00I1€00pa30BaTENIbHBIX
OpraHHU3aIMsaX, PACIOIOKEHHBIX B CEJIbCKOW MECTHOCTH M MallbIX rOpojax, LIEHTPOB 00pa30BaHUA
€CTeCTBEHHO-HAYYHOW M TeXHOJornyeckoi HampasieHHocTed "Touka pocrta" (nmamee - LleHTpwI
"Touka pocrta') BrpaBe oOecreynBaTh TPeOOBAHUS, MPEBHIIAIONINE YCTAHOBICHHBIC HACTOSIUMU
Pexomenpanusamu.

[ensmu co3panuss lLlentpoB "Touka pocra" sBisieTcs COBEpPLIEHCTBOBAHUE YCIOBMM JUId



MOBBILICHHUS] KadecTBa 00pa3oBaHUs B 00I1€00pa30BaTEIbHBIX OPTraHU3AlUAX, PACIOJIOKEHHBIX B
CEeNIbCKOM MECTHOCTH M MaJbIX TOPOAAX, PACHIMPEHUS BO3MOXKHOCTEH OOYYaOUIMXCS B OCBOCHHHU
yueOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKON HampaBiIeHHOCTEH, Mporpamm
JIOTIOJTHUTEILHOTO 00pa30BaHUsl €CTECTBEHHO-HAYUYHOW M TEXHUYECKOH HaIpaBICHHOCTEH, a TaKkkKe
JUISL TIPAKTHYECKOW OTpabOTKH yuyeOHOTro Marepuaia 1mo yuyeOHsM npeameram "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
HaIlpaBJIEHHOCTEH ¢ UCIOJIb30BaHUEM COBPEMEHHOTO 000PY10BaHHU.

Opranu3anuoHHO-TEXHUIECKOe, METOINYECKOe W MH(DOPMAIIMOHHOE COMPOBOXKICHUE CO3/IaHUS B
cyorektax Poccmiickoit ®Denepanmu Ilentpo "Touka poctra" ocymectBisier dDenepanbHoe
roCy/1apCTBEHHOE ABTOHOMHOE o0pa3zoBaTenbHOE YUpEXKIECHUE JIOTIOJTHUTEIILHOTO
npodeccuoHanpHOr0 00pa3oBaHusa "AKkaJemus peanu3alii TOCYAAPCTBEHHOW TMOJMUTUKH U
npo(hecCHOHATLHOTO  pa3BUTHUS  PAOOTHUKOB  00pa3oBaHWs MUHUCTEPCTBA  TPOCBEIICHUS
Poccuiickoii ®eneparnun" (nanee - eaepanbHbiii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsaok co3naHust

[lenTpsr "Touka pocra" MOTYT CO31aBaThCs KaK 3a CUET CPEACTB cyOcHIuil defepaibHOro OropKeTa
B pamKax peanuzanuu ¢enepanpHoro npoekrta "CoBpeMeHHas MIKosia", TaK M B PaMKax HMHBIX
IIpOrpaMM M IPOEKTOB 3a CUET CPEeNCTB OroakeToB cyObekToB Poccuiickoit denepaunu, cpeacts
MECTHBIX OFOJIKETOB U BHEOIOIKETHBIX UCTOYHHKOB.

Coznanne Lentpor "Touka pocra" ocyiecTsisieTcs Ha 0aze 0011e00pa3oBaTeIbHBIX OPraHU3aIui,
PAcIIONIOKEHHBIX B CEJIbCKOM MECTHOCTH U MaJlbIX ropojax, IpU 3TOM B IEPBYIO OUYEpPEeb CO3/IaHHE
[lenTtpoB "Touka pocta" pekoMeHAyeTCsl OCYIIECTBISATh B OPraHU3alMAX, MOKAa3bIBAIOIINX HU3KHE
o0Opa3oBaTeNbHbIE Pe3yJIbTaThlI.

B cnyuae coznanus Llentpa "Touka pocta" 3a cuer cpeacTB cyocuanu u3 enepanbHOro OrIKeTa B
pamkax (denepanpbHoro mnpoekta "CoBpemeHHas mikosa" cyObekT Poccuiickoit deneparuu
oTpesienseT:

- OpraH HCIHOJHUTEIbHON BiacTH cyOwbekra Poccuiickoii ®enepaunu, OTBETCTBEHHBIM 3a
peanu3anuio MEpONpUATHH MO cO3JaHMI0 U olecriedeHnto (yHkuMoHHpoBaHus LlentpoB "Touka
pocta" Ha TeppuTopuu cyobekTa Poccuiickoit denepannu (PernonanbHbIi KOOpAUHATOD);

- KOMIUTEKC Mep (IOpOKHYIO KapTy) Mo co3aanuio u GpynkiuonupoBanuto Llentpos "Touka pocra"
cornacHo [Ipunoxenuto N 1 k HacTosim PekoMeHjanusam.

KoMruiekcom Mep npu3HaAeTCs IIaH MEpONPUATHM Ha OYEpPEAHOW ToA M ABYXJETHUM IJIAHOBBIM
HepuoJl, MpeayCMaTPUBAIOMIUN MEpPONpPUATHS MO CO3JaHMI0 M (YHKIMOHHpOBaHUIO LleHTpoB
"Touka pocra", BKIIOYAIOINNA B TOM YHCIIE:

MEpPONPUSTHSI, HAIIPABJIEHHBIE HA co3/1aHue U oTKpeITHE LlenTpoB "Touka pocra";
MEpOTPHUATHS, HalpaBlieHHbIE Ha o0ecrieueHne pyHkunonuposanus Llentpos "Touka pocra';

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



MEpONpUATHS MO  KOHTPOJIO  JOCTIDKEHHS MHHHUMAIBHBIX  TIOKa3aTeled  CO3JaHusi |
¢ynkunonuposanus Llentpos "Touka pocra".

PernonanpHblii KOOPIMHATOP B COOTBETCTBUU CO CPOKaMH, ycTaHOBIEHHbIMH B [Ipmiioxxennn N 1 k
Pexomenpanusm, yrBepxkaaer:

- JIOJDKHOCTHOE JIMIIO B COCTaBE€ pPErHOHAJIBHOTO BEJOMCTBEHHOTO IPOEKTHOTO odwuca,
OTBETCTBEHHOE 3a co3nanue u pynknuonupoBanue Llentpor "Touka pocra';

- MIEpEeYeHb MOKa3aTeae U UHAMKATOPOB, COOTBETCTBYIOIIUX MpHUBEICHHBIM B [Ipunoxenun N 2 k
HacTosIUM PekoMeHmanusaM, X 3HaUCHUH;

- iepeueHb 0011e00pa30BaTeIbHBIX OPraHU3AlNMA, PACIIONIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJjbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercsi cosnanue LlenTtpoB "Touka pocta" (mo dQopwme,
npeacraBineHHoi B [Ipunoxxennn N 3);

- tunoBoe [lomoxxenne o IleHTpe 00pa3oBaHUs ECTECTBEHHO-HAYYHOH U TEXHOJOTHYECKOU
HarpaBieHHocTel "Touka pocta" ([Ipunoxxenue N 4).

Coznanue nentpa "Touka pocta" Ha 6a3e 001Ie0Opa30BaTENIbHON OpPraHU3aluU JTOMYCKAETCs Kak
MyTEM BBIJICJICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO TMOJpa3JeieHusl 001eo0pa3oBaTeabHOM
OpraHu3aIiy, TaK U 0€3 BhIICICHUS OTACIBHOTO ITOPA3ICIICHHMS.

OO6meobOpa3oBaTenbHas OpraHU3alus W3/1aeT JIOKAaJbHBIH HOPMATUBHBIM aKT O Ha3HAYCHUH
pykoBomutens llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOrO 3a (DYHKIIMOHHPOBAHUE U
pa3BUTHE), a TAKXKE O CO3/1aHUU 1IeHTpa "Touka pocta" U yTBEPKICHUU TIOJIOKECHHUS O IESITCIbHOCTH
[lentpa "Touka pocra".

Pernonanpublii koopauHaTop He mo3aHee AHA oTKpbiTHS LlenTpa "Touka pocra" obecreunBaer
pasMenieHre B crHenuaibHo co3manHoM pazzaene "llentp "Touka pocrta" oduiuanbHOrO caiita
o0mieo0pa3oBaTelbHOM ~ OpraHu3alud B HWH(GOPMAIMOHHO-TEJICKOMMYHUKALMOHHON  CeTH
"NuTepuer" unpopManuu o co3ganuu U pyHkunonupoBanuu Llentpa "Touka pocta", B TOM uncie
uHpopmanuu 00 oOpa3oBaTeNbHbIX HporpamMmax, obopynoBanun Ilentpa "Touka pocra',
IUIAHUPYEMOM PEXHMME 3aHATHI 00ydaroluxcs, IUIAHUPYEMBIX MEpONpusATHsSX. B co3gaHHOM
paszene odunmansHoro caiita 00pa3oBaTeNIbHOW OpraHU3aIMK TaKKe pazMelaercs HH(opMarus o
HalMoHaJIbHOM mpoekTe "OOpa3oBaHue" (B TOM 4MCie JIOTOTHUII), ajpec caiiTa U oduuuanbHas
cuMBoOJIMKa MuHucTepeTBa npocselienns Poccniickon denepannu.

PernonanpHblit koopauHaTop obecreynBaeT nHpopMupoBanue denepanbHOro ornepaTopa B ciydae
co3manus Ha Tepputopuu cyownekrta Poccuiickoit ®@enepanun LlentpoB "Touka pocta" B pamkax
WHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCA K peanu3aluu (QeaepalbHOrO MpOoeKTa
"CoBpeMeHHasi 1mikojia" HalMOHAIBLHOTO mpoekta "OOpazoBaHue", 3a CYET CPEACTB OIOKETOB
cyonekToB Poccuiickoit @enepariuul U (UIM) CPECTB MECTHBIX OFOJIKETOB M (MJIM) BHEOKOIKETHBIX
HUCTOYHUKOB, a TaK)Ke HamNpaBlieHUe Ha corjiacoBanne DepepaibHOMY OINEpPaToOpy KOHIICTIIHH
co3manus U QYHKIIMOHUPOBaHUS TakuX L[eHTpoB.

3. TpebGoBaHus K NOMENIEHUAM, KOMILUIEKTOBAHUIO 000PYA0BaHHEM,
PaCcxoAHbIMHA MaTE€pHaAJTaMH, CPEACTBAMHA oﬁyqennﬂ N BOCIIMTAaHUA
Coznanne IlentpoB "Touka pocrta" mnpeanonaraer KOMIUIEKC YCIOBHUH 10 OCHAIICHUIO

06pa3OBaTeJ'IBHBIX opr aHI/I3aLII/II>'I O60py2lOBaHI/ICM, PaCXOgHbIMH  MaTCpHalaMH, CpCACTBAMU
06y'-IeHI/I$I N BOCIIUTaAHUA I JOCTHIXXKCHHA O6p330BaTeHBHBIX PE3YIBTATOB IO MNPEAMCTHBIM



obmactssim "EctecTBeHHO-HayuHble mnpenMerbl”, "EctecTBeHHble Hayku", '"Marematuka U
unpopmaruka", "OOmecTBo3HaHue u ecrtectBo3Hanue", "Texnomorus'", o00pa3oBaTEIbHBIX
nporpaMm oO1Iero o6pa3oBaHus €CTECTBEHHO-HAYUYHON M TEXHOJIOTUYECKOW HaIIPaBJICHHOCTEH, MIPH
peanu3anuy KypcoB BHEYPOUHOU JCATEIHLHOCTH U JIOTIOTHUTEIBHBIX 00IIEPa3BUBAIOIINX IPOTPAMM
€CTECTBEHHO-HAYYHOU U TEXHUYECKOUN HApPaBICHHOCTEH.

[Tepeuenr HampaBiieHHOCTeH peann3yemblx Ha 0aze LlenTpoB "Touka pocta" 00pazoBaTebHBIX
IporpaMM MOXKET OBITh PACIIMPEH B 3aBHCHMOCTH OT HMMEKOIIUXCS Y 00I11e00pa3oBaTeIbHBIX
OpraHu3aIyil yCIOBUH, a TaK)Ke NOTPEOHOCTEHN y4acTHUKOB 00pa30BaTeNIbHBIX OTHOIICHUH.

Co3nanue unentpa "Touka pocrta" mpeamnoiaraeT pa3BuUTHE 00pa30BaTENbHOW HHEGPACTPYKTYPHI
001meo0pa3oBaTebHON  OpraHM3alMk, B TOM YHCIE OCHAIIeHHEe 00IeoOpa3oBaTeIbHOM
OpraHMU3aLUH:

- 00opynoBaHHEM, CpEICTBAMH OOYYCHHS H BOCHUTAHHS [UIsl HM3Y4YeHHS (B TOM 4YHCIe
JKCIIEPUMEHTANILHOT0) MPEAMETOB, KypCOB, JUCHMILUIUH (MOJyJeil) ecTeCTBEHHO-HAay4YHOI
HAIMpaBJICHHOCTH M  TEXHOJIOTMYECKOM  HAMpaBIEHHOCTEH TIPH  pealn3alid  OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOTPaMM M JOMOJTHUTEIBHBIX O0IIe00pa3oBaTENbHBIX MPOTPAMM, B TOM
YUCJIe ISl pacIupeHus coAepkanus yueOHbIx npeameroB "duzuka, "Xumusa", "buonorus";

- O60py,I[OBaHI/ICM, CcpeacTBaMu O6y‘IeHI/I${ U BOCIIMTAHUSA U HU3YUYCHHUSA OCHOB pO6OTOTeXHI/IKI/I,
MCXaHUKH, MEXATPOHUKHU, OCBOCHHA OCHOB MpOrpaMMHUpPOBaHUsA, pCaiM3allud IIporpamMm
JOITOJIHUTCIIBHOI'O O6paBOBaHI/I$I TEXHUYECKON U CCTCCTBeHHO'Hay‘IHOﬁ HaHpaBHeHHOCTeﬁ uT.AO.

- KOMIIbIOTCPHBIM X WHBIM O60py,[[OBaHI/IeM.

[lepeuenp, MHUHMMaIbHO HEOOXOMUMBIE (YHKIIMOHAIBHBIE W TEXHUYECKHE TpPeOOBaHUS H
MUHUMAJIbHOE KOJIUYECTBO OOOpYIOBaHUS, PACXOAHBIX MAaTEpUajoOB, CPEICTB OOy4YeHUS H
BocnuTaHus Juisl ocHamleHus LlentpoB "Touka pocra" (nmanee - MHQPACTPYKTYpHBIH JIHCT),
onpenensorcs PernoHanbHbIM KOOpAMHATOpoM ¢ ydetoM [IpumepHoro mepedns o6opynoBaHMs,
pacxXoAHbIX MaTepuanoB, CpPeACTB OOyYeHUs M BOCIMTAaHUSA JJS CO3JaHUs U OOecredeHHs
(YHKIMOHUPOBAHUS  LIEHTPOB  OOpa30BaHMsI  €CTECTBEHHO-HAYYHOM M  TEXHOJOTMUYECKOU
HarnpaBieHHOCTH "Touka pocta" B 001€00pa3oBaTEIbHBIX OPTaHHU3AIUAX, PACIOJIOKCHHBIX B
ceNbCKOM MecTHOCTM ©  Manblix ropoaax (Ilpunoxenne N 6), HOpuUMEpHOro THUIIOBOTO
UH(QpPacTpyKTypHOro JiMcTa, ompeaenseMoro deaepanbHbIM ONEPATOPOM, U HACTOSIIUX
PexomMeHnanui.

B  pamkax  ocHameHuss ~— oOmieoOpa3zoBaTeldbHBIX ~ OpraHu3aluii  npu  (HOpMUPOBaAHUU
uH(ppacTpyKTypHOro Jjmcra cyobekt Poccuiickoit denepanuu Brpase BeIOpaTh CTaHIAPTHBIN WM
npoWIbHBIA KOMIUIEKT 000pYA0BaHMs, MPEACTaBIECHHBI B IPUMEPHOM IepeuHe 000pyroBaHHUs,
PacxXoIHBIX MaTepHAaJIOB, CPEACTB 00yUeHMs U BocUTaHus U1l ocHamieHus Lentpos "Touka pocra”
(ITpunoxxenne N 6). [lng MaJOKOMILIEKTHBIX 00I1€00pa30BaTeNbHBIX OpraHuzanuii <1> oobeMm
€MHMUII Cpe/ICTB O0yUEHHUs U BOCIIUTAaHUS (POPMUPYETCS B MEHBIIIEM KOJIHYECTBE.

<1> ManokoMIJIeKTHOH 00meo0pa3oBaTeNpHON  OpraHW3aleil B paMKax  pealn3aluu
MEPONPUIATHIA 1O CO3JaHHI0 U  (PYHKIMOHHUPOBAHHIO IIEHTPOB €CTECTBEHHO-HAyYHOU W
TEXHOJIOTUYECKOW  HAMpaBICHHOCTeW  mpu3HaeTcs  olmieoOpasoBarenbHas  OpraHU3aIus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXXJO0W M3 Tapajulesield KOTOPOW cOCTaBisieT He Oosee 1
€IUHULIBI.



[IpodunbHBIA KOMIUIEKT 00OpPYIOBaHUS MOXET OBITh BBIOpaH Il  00IIe00pa30BaATEIHHBIX
OpraHu3alii, UMEIOIIMX HAa MOMEHT co3laHus neHTpa "Todka pocra" Habop cpeacTB oOydyeHHS U
BOCIIUTaHMsI, MTOKPHIBAIOIINN CBOMMHU (DYHKIIMOHAJIBHBIMU BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
pu “3ydeHuu npeameros "®usuka", "Xumusa" u "buonorus".

[IpopwmibHelii  KOMIUIEKT — oOopymoBaHus — oOecmeunBaer  3(QPeKTHBHOE  JOCTHXKEHHE
00pa30BaTeNbHBIX PE3Yy/NbTATOB OOYYAIOUIMMUCA IO IMPOrpaMMaM €CTECTBEHHO-HAY4YHOH WU
TEXHOJIOTUYECKON  HampaBIIEHHOCTEH, BO3MOXXHOCTb  YIIyOJIEHHOTO M3y4eHHS OTACIbHBIX
IpeIMETOB, B TOM 4Mcie A (pOpMUPOBAaHUS H300pETATENbCKOI0, KPEaTUBHOIO, KPUTHUECKOTO
MBIIUICHHS, Pa3BUTHSA (PYHKIMOHAIBHOW TIPaMOTHOCTH Yy OOydYarommMxcsi, B TOM YHUCIIE
€CTECTBEHHO-HAyYHOM U MaTEMaTUYECKOM.

[Tpu ¢dopmupoBanun HHPPACTPYKTYPHOTO JHCTAa M3 MPO(PUIBLHOIO KOMIUIEKTa B 00sS3aTEIIEHOM
Hopsiike 00ecreunBaeTcs BEIOOP CPeACTB 00yUeHUS U BOCIIMTAHUS HE MEHEE YeM 110 TPeM y4eOHbIM
npeameram ("®uzuka", "Xumus", "buonorusa") u komneorepHoro odopynosanusi. OcraBumecs 1mo
UTOTaM OIpeJesieHus] 0053aTeIbHOr0 000pyJOBaHUS CPE/ICTBA, IPEAYCMOTPEHHBIE /1711 OCHALLCHUS
Llentpa "Touka pocrta", pacmpeaensroTcss Ha MPUOOPETEHHE OMOJHUTEILHOTO O0OpYAOBaHMS,
BXOJISILETo B MepeueHb 000py10BaHUs, PACXOIHBIX MaT€pPHAJIOB, CPEICTB 0OYUYEHUS U BOCIIMTAHUS
npodunbHoro komiuiekra (Ilpunoxenne N 6 kK METOIUYECKUM PEKOMEHAIHSM).

[Ipu BBIOOpE MOMOTHUTEIHLHOTO OOOPYAOBAHHS TAaKXKE CIEAYyeT YYUTHIBATh CICHNU(DHUKY W
noTpeOHOCTH OTpacieil s3koHOMUKHU cyobekTa Poccuiickoit denepanuu.

PernonaneHblii KOOpAMHATOP 00ECHEUMBACT COTIACOBaHHE CHOPMUPOBAHHOTO B COOTBETCTBUH C
TtunoBoi (opmoit mHbpacTpykTypHOro nucra ¢ degepanbHbIM OMEPATOPOM B COOTBETCTBUU C
periamMeHToM, ornpeaensieMblM DeepanbHbIM ONIEPaTOPOM.

[lpy HampaBieHWH HA COTJIACOBAaHWE HWH(PPACTPYKTYPHOTO JIMCTA, COAEPIKAIIErO CTaHIApTHBIC
KOMIUIEKTHI, PernoHanbHeli koopanHaTop npenocrasiseT (1o gopme DenepaabHOro oneparopa):

- NOATBCPKIACHUC OTCYTCTBUA B COOTBCTCTBYIOIIHX o6pa303aTeanmx opranu3anuvsax, OCHAIICHHEC
KOTOPBIX INIAHUPYCTCA, 060py,HOBaHI/I$I, pacxXodHbIX MaTCpHUaJIOB, CPCACTB 06y‘IeHI/I${ 1 BOCIIMTAaHUA,
YKa3aHHBIX B IICPCYHEC CTAHAAPTHOTO KOMIIJICKTA,

- IOATBEPXKJAeHUE HaM4Ks (1100 obecriedeHne Haau4us 10 MoMeHTa ocHamieHus LleatpoB "Touka
pocTta) yCIOBUH AN XpaHEHHs U HUCHOJb30BAaHUS XHMUYECKUX PEAaKTUBOB, B TOM YHCIIE
Heo0XoIuMOro o0Opy/I0BaHUS, BKJIIOUYas MIKa( BBITSKHOW MAaHOPAMHBIM M IIKad A1 XpaHEHUS
XMMHUYECKHX PEAaKTHBOB OTHEYMOpPHBIM, cornacHo IlepeuHio cpeacTB OOydyeHHsT W BOCIUTaHUS,
HEOOXOIUMBIX ISl pealn3allud oOpa3oBaTeNbHBIX MPOrpaMM HadajJbHOTO OOIIEro, OCHOBHOI'O
00I11ero U CpeiHero oo1ero o0pa3oBaHusi, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHSIM OOy4YEeHHMS,
HEO0OXOIUMOr0 MpPHU OCHALIEHUH OOLIe00pa30BaTeIbHbIX OpraHu3aluil B ILENAX peanu3alnuu
MEpONpPHUATHIA IO COACUCTBUIO CO3/laHUI0 B cyObekrax Poccuiickoit ®Penepauuu (Mcxons u3
MPOTHO3UPYEMOW  MOTPEOHOCTH) HOBBIX MECT B  00IIe00pa3oBaTEIbHBIX  OPTaHHU3AIUSX,
YTBEp)KIEHHOMY Npuka3zoM Munnpocsenienust Poccun ot 3 centsaops 2019 r. N 465.

OO6pa3oBarenbHble OpraHu3alny, Ha 0aze KOTOpbIX co3fatoTcs U pyHkunoHupytoT Llentpst "Touka
pocTa", TOJDKHBI COOTBETCTBOBATh JEHCTBYIOIIMM TpPEOOBAaHHUSIM K YCTPOMCTBY, COAEPKAHUIO H
OpraHu3aIu pexxuma padboThl 00pa30BaTEIbHBIX OPraHU3alMid M WHBIM HOPMATUBHBIM ITPABOBBIM
aKTaM, OIPENeNAIOIUM TPeOOBaHUS K OpraHM3alMU OOIIEro W JIOMOJHUTEIBFHOrO 00pa3oBaHMA
JIeTen.

[Tomemenust (PpyHKIIMOHAIBHBIE 30HBI, B TOM 4YHCJIE Yy4eOHbIE KaOWHETH (DPHU3UKH, XUMUH,
ouonorun) Lentpa "Touka pocta" pekoMeHIyeTcsl pacoiaraTh B Mpeaenax OqHOTO 3aHusl.



IIpoekTupoBanue, 30HUPOBAHHUE IIOMEIICHUHU eatpoB "Touka octa' W oOIpeneIcHue
b

JU3aiH-pEIICHUN OCYIIECTBIISIETCS C YYETOM PYKOBOJICTBA IO MPOEKTUPOBAHUIO LIEHTPOB "Touka

pocra', yTBepxkaaeMoro (eaepaibHbIM OIIEPaTOPOM.

[Ipu mpoextupoBaHuu, 30HMpoBaHUK ToMelleHuil LlenTpoB "Touka pocrta" cienyer y4uThIBATh
0COOCHHOCTH 000PYAOBaHHUS, PACXOIHBIX MATEPUATIOB, CPEACTB OOYUCHUS U BOCIIUTAHUS, KOTOPHIM
Oyznet obecrieunBaThCs 00Opa3oBaTeIbHAs OPraHU3alIHs.

ITpoext 30HUpoBanHus nomeuieHuit LlenTtpoB "Touka pocra" mnpexacrasnsercs denepanpHOMy
OIepaTopy OJHOBPEMEHHO C IIPEACTABICHUEM HHPPACTPYKTYPHBIX JIUCTOB.

4. Opranu3zanusi 00pa3oBaTeIbHOM AeITeJIbHOCTH

OOpaszoBarenbHasi JeATeNbHOCTh Ha ©Oa3e weHTpoB "Touka pocra" ocymecTBisercss 10
00pa3oBaTeNLHBIM ITPOTpaMMaM OOILETO U JIOTIOIHUTEIBHOTO 00pa30BaHMUSL.

TpeboBarmst K (Gopmary oOpraHuzanud  00pa30oBaTEILHON  JICATEIBHOCTH  PETYIUPYIOTCS
HacTOAMMHU PekoMeHanus Ml U UHBIMH WH(GOPMAIMOHHBIMU U METOAMYECKUMU MaTepHallaMu
®denepanbHOro oneparopa.

Hamnpapnenus peanusyembix ¢ ucrnosb3zoBanueMm pecypcoB lLlentpoB "Touka pocrta" mporpamm
ONPENENSIOTC B COOTBETCTBUM C METOJUYECKUMHU MaTepHajlaMd U PEKOMEHAIUSMH,
YCTaHaBIMBAEMBIMHU U aKTyanu3upyembiMu DenepanbHbeIM OIIEpaToOpoOM.

Ha 06aze unentpoB "Touka pocta" oOecrmeunBaercs peaiu3anusi 00pa30BaTeIbHBIX MPOTPAMM
€CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOM HaIpaBIEHHOCTEW, pa3pabOTaHHbIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHOAATENILCTBA B chepe oOpa3zoBaHUs U ¢ yueToM pekoMeHaanuii denepansHoro
orepaTopa. B o0s3arensHOM mopsiike Ha Oa3e 1eHTpoB "Touka pocra" obecrieunBaeTcs OCBOCHHE
oOydaromuMucst yueOHbIX mnpeameroB "Owuszuka", "Xumwus', "buomorus" c¢ wucnonb30BaHHEM
nprodperaeMoro 060py0BaHMsl, PACXOAHBIX MaTEPUAJIOB, CPEICTB OOYUEHHUS U BOCIIMTAHUS.

He menee 1/3 oObema BHEYpOUHOU 1€ATEIHHOCTH 00YYAIOIINXCS JOJKHO ObITh OPUEHTHPOBAHO Ha
NOJ/Iep)KaHUEe E€CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOH HampaBlIeHHOCTeH 00pa3oBaTeIbHbBIX
nporpaMM, IpUd 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH HE MOXET
coctaBiATe MeHee 20% oT obmero oObeMa BHEYpOUHOH aesTesnbHOCcTH. OOpa3oBaTelibHbIC
nporpamMmbl IO JAPYruM HApPaBJICHHOCTAM IIpU HAJIWYHUU BO3MOXHOCTH PCKOMCHIAYCTCA
IUTAHUPOBATh € UCIONIb30BaHHeM pecypcoB Llentpos "Touka pocra'.

Pazpabotka pabouux mnporpamm mo npeameram "Owuzuka', "Xwumus", "buonorus", ydeOHbIM
peMeTaM €CTeCTBEHHO-HAyYHOW M TEXHOJOIMYECKOW HaIpaBiICHHOCTEH M3 4YacTH Yy4eOHOro
wiaHa, (OpMHUPYEeMOl ydacTHHKaMM O0Opa30BaTENIbHBIX OTHOLIEHWH, IpOrpaMM BHEYPOUHOU
NEeSITeIbHOCTH U JONOJIHMUTENBHOTO 00pa3oBaHUsl OCYLIECTBISAETCA 001Ie00pa3oBaTeIbHBIMU
OpraHu3alusaMi, B KOTOPBIX CO3Jar0TCs LEeHTpbl '"Todka pocra', camMOCTOATENBHO C YYETOM
METOJMYECKMX MaTepuaioB U  pekoMmeHjauuil  denepanpHoro omeparopa. Peanuzanusg
o0pa3oBaTeNbHbIX  IPOTpaMM  JIOTIOJHUTENIBHOTO  O0pa3oBaHHMA B MaJIOKOMIUIEKTHBIX
00111€00pa30BaTENIbHBIX ~ OPraHU3aLUAX  OCYHIECTBISIETCS MpU HAJIUMYUMU Yy  OpraHu3aluu
COOTBETCTBYIOIIMX yCIOBUH. JIlJI1 MaJlOKOMIUIEKTHBIX O0I1€00pa3oBaTeIbHbIX OpraHU3aIii
JIOITYCKAeTCsl OTCYTCTBUE JIMLEH3UN Ha JIOTOJHUTENIbHOE 00pa30BaHUE U PEeaTM3yeMbIX MPOrpamMM
JIOTIOTHUTEIBHOTO 00pa30BaHUsl.

PexoMeHmam mo WCHONB30BAHUIO CTAaHIAAPTHOTO KOMIUIeKTa obopynoBanus lLlentpa "Touka
pocta" mpH peanr3aluy MporpaMM €CTECTBEHHO-HAYYHOM M TE€XHOJIOTMYECKON HaIpaBICHHOCTEH



onpexaeneHsl B [Ipunoxxenuu N 5 k HacTosimum Pekomenaanusm.

ConpoBoxeHHe U METOAMYECKOe OO0eCleYeHHe UCIONb30BaHus MNPO(UIBHOIO KOMILIEKTa
o0opynoBanusi B 00pa3oBaTesbHOM JAedTenbHOCTH 1eHTpoB "Touka pocra" ocymiecTBiser
®denepanbHbIi onIepaTop.

Meronudyeckue MaTepuanbl, pa3pabOTKH W HWHBIE MaTepHallbl 10 BOMPOCAM HCIOJIH30BAHUS
npopWILHOTO  KOMIUIEKTa  O0OpyIOBaHHS  pa3pabaThIBAIOTCS,  AKTYAIM3HPYIOTCS U
pacmpoctpansitorcs DeepanbHbIM OMIEPATOPOM, B TOM YHCIIE C IPUMEHEHHUEM COBPEMEHHBIX Mera
WHCTPYMEHTOB (BHJI€0, BEOMHAP, IMyOJIUKAIUN ).

@DenepalibHBIM ONEPATOPOM Ha PETYNIAPHON OCHOBE 00ecreyrBaeTcs MPOBEICHUE METOANYECKUX U
00yJaromux MEpONpHUATHH MO0 BOIPOCAM OpraHu3aluu o0pa3oBaTeNbHOrO mpouecca B LleHTpax
"Touka pocta" ¢ mpuMeHEeHHEeM TPOPHIBHOTO0 KOMILJIEKTa 000PYI0BaHUS, OKa3aHUE METOINYECKON
MOMOIIH NP pa3paboTKe y4eOHBIX MATEPHAIIOB, 33aHUM ISl COBEPIICHCTBOBAHUS MPAKTUYECKOM
MOJATOTOBKUA OOy4arommxcs MO Yy4eOHbIM IMpeaMeTaM, KypcaMm BHEYPOUHOH JesTeNbHOCTH,
JIOTIOJTHUTEILHOTO 00pa30BaHUs JeTEH.

[legarornyeckue pabOTHUKH, OCYLIECTBIAIOIMINE JesTeNbHOCTh Ha 0aze LlenTpoB "Touka pocra" ¢
NpUMEHEHHEM MPO(UIBHOTO KOMIUIEKTa O0OpYIOBaHMSA, NMPOXOIAT OOYYEHHE IO MporpamMmam
JOTIOTHUTEILHOTO TpOodeCCHOHATBHOrO0 00pa3oBaHus (KypChl TOBBIIMICHHS KBalU(UKALMK) U3
Oenepaibioro  peectpa nporpamm  JIITO. TloBeimieHne KBaTH(PUKAUU — MEAArOTUYECKUX
pabOTHUKOB OCYILECTBIISIETCS] HE PEKE OJTHOTO pasa B TPH roja.

5. Oprann3anMoOHHO-MeTOAMYEeCKO€e CONPOBOKIEHNE H UCIOJb30BAHUE
UHOM CO3IaHHOM B paMKaX peajiu3aliy HAIMOHAJBLHOIO MPOEKTA
"OOpa3zoBaHue" MHPPACTPYKTYpPHI

B umensx koMmmuiekCcHOro comnpoBoxaeHus JaestenbHocTd LlentpoB "Touka" ®enepanbHbIM
orepaTopoM oOOecreynBaeTcsl OCYIIECTBICHHE MyONMKaMid © OOHOBJIEHUS METOJMUYECKUX
MaTepHajoB, BKIIOYAIOIINX Y4eOHO-METONMYECKHE MaTephalibl (MHCTPYKIHUH, METOINYECKHE
nocoOusi, HHPOPMAIIMOHHBIE MaTepHajbl, IEPEYHN PEKOMEHIYEMBIX JHUTEPATypPHBIX MCTOYHHKOB,
BUIEOMATEPHAJIBI U JIp.), & TAK)KE MaTepUaIIbI 10 UTOTaM MPOBeJeHNs MeponpusaTiii dexgepanbHOTO
oreparopa (BeOMHaphl, CEMUHAphl, KOH(PEPEHIINHU, COBELLIAHUS U JIp.).

Jns  nenarornyeckux pabotHukoB IlentpoB "Touka pocta" denepaibHbIM —ONEPaTOPOM
o0OecrieunBaeTcs MPOBEJACHUE TEMaTHUYECKHMX BEOMHApOB U 00pa30BaTENIbHBIX MEpPONPHUATHH,
HalpaBJIEHHBIX Ha DPa3bsSCHEHHME BOMPOCOB pean3aluy 00pa3oBaTelbHbIX HporpaMM Ha 0aze
[lenTtpoB "Touka pocta" ¢ mpuUMEHEHHEM TPOPUIBLHOTO KOMILJIEKTa 000py10BaHUSI.

Jns PernoHanbHBIX KOOPAMHATOPOB M pyKoBoAAmmx paboTtHukoB LlentpoB "Touka pocra'
®denepanbHBIN OmIepaTop oOecreynBaeT MPOBEACHNUE TEMATHIECKUX BEOWHAPOB, HANIPABJICHHBIX HA
JIOTIOJIHUTEIIBHOE PA3bSICHEHUE BONPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MEp
(IOpOXKHBIX KapT) Mo co3faHuio U QyHkuuoHupoBaHuio Llentpo "Touka pocta", JOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3aTenel (yHKIMOHMPOBAHUS, MCIOJIb30BAHMUIO MHOM CO3JaHHOM B paMKax
peanu3anuy HalMOHAIKHOTO TIpoekTa "O6pa3oBanue" HHOPACTPYKTYPHI.

B  umensix  sddextuBHOM  OpraHM3aIMOHHO-METOAMYECKOW  TOJICPKKH  CO3JaHUSA |
¢ynkunonuposanus LlentpoB "Touka pocra" Ha Tepputopun cyobektoB Poccuiickoit denepannn
PernoHanbHBIM  KOOPAMHATOPOM  OOECIEYMBAETCSI  BOBJIEUEHUE  JIETCKUX  TEXHOMApKOB
"KBantopuym", 1eHTpoB uudpoBoro obpazoBanus jgereil "IT-kyO", KIIOUEBBIX LIEHTPOB



JIOTIOJTHUTEILHOTO 00pa3zoBanus "J[oM HaydHOU Kosmaboparuu" B nestenbHOCTh LleHTpoB "Touka
pocra" B ciuenyronux Gopmarax:

1. IlpoBeneHre COBMECTHBIX MEPOIPHATUN Al OOYYarOUIMXCS M TEJarorudyeckux pabOTHHUKOB
001e00pa3oBaTeIbHBIX OpraHu3aluii, Ha Oa3e KOTOpbiX co3naroTcs lLlenTper "Touka pocra”
(oOydaromyie ceMHHApbl U MacTep-KJIacChl M0 BOIPOCAM HCIOJIB30BAaHUS 000pPYIOBaHMS, CPEICTB
oOydyeHHss UM  BOCIUTAHMS; METOAUYECKHME MEPONPHUATHUS IO  BOIpOcaM  pa3pabOTKH,
COBEPILIEHCTBOBAHUS u BHEJPEHUS Iporpamm JIOTIOJTHUTEIBHOTO o0Opa3zoBaHUs
€CTECTBEHHO-HAYYHOW U TEXHUYECKON HAIpPaBIIEHHOCTH, OPraHU3allMUd BHEYPOUHOH AESTeTbHOCTU
00y4aromuxcst; MHANBUAYyaTIbHbIE KOHCYIbTALUHU VIS TIEJarOTHYeCKUX pabOTHUKOB, B TOM YHCIIE B
peKHMME OHJIAiH; 3aHSATHs MPOEKTHON JesATENIbHOCThIO; KOHKYPCHBIE M COpPEBHOBATENIbHBIC
MEPOIPUSITHSL UIsl IeTeN U 1p.).

2. Opranuzanys ¥ y4yacTHe B PETrHOHAIBHBIX M MEKPETHOHAIBHBIX KOH(MEpPEHIUAX, (HecTUBaIIX,
dopymax 1mo oOMeHy OmbITOM pa0OTHI Ha BBHICOKOOCHAIEHHBIX YYEHHUKO-MECTaX, B TOM YHUCIE 10
peanuzanuu mpeaMeTHbIx obnacteil "EcrecTBeHHO-HayuHble mpeamersl”, "EctecTBeHHBIE Hayku'",
"Matemaruka 1 uHpopmaruka", "OOuecTBo3HaHue U ecrectBo3HaHue", "TexHomorus", a Takxke
nporpamMm JIOIIOJHUTEILHOTO o0pa3zoBaHUs €CTECTBEHHO-HAYYHOM 51 TEXHUYECKOH
HaIlpaBJIECHHOCTEM.

3. Yuactue pervoHaibHbIX KOOpIMHATOpOB, mnpexacraButenei LlentpoB "Touka pocra" M HMHBIX
LEHTPOB, (PYHKIIMOHUPYIOLIUX Ha TeppuTopuu cyonsekta Poccuiickoit denepanyu, B MEpONPUATHIX
®denepanabHOro oneparopa.

['paduk MepompusTHIi, KBOTHI Yy4acTHs, COJACPKAHUE M TEXHOJOTHH IPOBEICHUS MEPONPUITUN
noBoasTcs denepaibHBIM ONEPATOPOM JAOMOTHUTEIBHO.

4. OpraHm3anusi U ydacTHE B TPOBEACHUHM WH(OOPMAIMOHHBIX KAMIIAHHA MO IMOMYJISpH3AIHH
HalMoHaJbHOro mpoekTta "OOpa3oBanue" Ha TeppuTOpuH cyObekToB Poccuiickoit ®enepanuu, B
TOM YHCIE COOBITUSIX, TPOBOJUMBIX I KOHCYJBTAIIMOHHOTO COMPOBOXKICHUS POAUTENEH
(3aKOHHBIX TpeAcTaBUTENeH) OOyJalOIMMXCS O BO3MOXKHOCTSIX Ui Pa3BUTHUSL CIOCOOHOCTEH U
TaJaHTOB HUX JeTed, NpodhecCHOHATHPHOM OpPHEHTAIlMM W YCIENIHOTO OCBOEHUS OCHOBHBIX
00pa3oBaTeNbHBIX TPOrpaMM O0IIeT0 00pa3OBaHus.

5. Pazpaborka, yTBepXkICHHE U pealu3alusi CETEeBBIX 00pa30BaTENbHBIX MPOTPAaMM C
UCIOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YYEHUKO-MECT, CO3JIaHHBIX B cyOBbekTe Poccuiickoit
@enepaliii B pamMKax HalMoOHalIbHOro mnpoekTta "OOpa3oBaHue", B TOM 4HCIE COBMECTHO C
JETCKUMU TexHonapkaMmu "KBantopuym".

6. BoBneuenue oOydaronmxcsi 001eo0pa3oBaTeNbHBIX OpraHu3alnuii, Ha 6a3e KOTOPBIX CO3/1al0TCs
u  Qynkunonupytor ILlentper "Touka pocta", B paziauuHble (OPMBI CONPOBOXKIEHUS U
HAaCTaBHUYECTBA C  MCIOJIb30BAaHMEM  KaJpPOBBIX  PECYpCOB,  OOECIEUMBAIOLUIMX  paboTy
BBICOKOOCHAIIICHHBIX YYEHHKO-MECT, CO3/IaHHBIX B CyOBekTe Poccuiickoit dexepannn B pamkax
HallMOHaJbHOTO mpoekra "OOpa3zoBaHue" ¢ y4eTOM METOAOJNOrMM  (LI€JIEBOM  MOJENH)
HAaCTaBHUYECTBA OOYYarOMMXCS JUIsl OpraHu3alui, OCYIIECTBISIONUX  00pa30BaTeIbHYIO
NeSTeIbHOCTh M0 001Ie00pa3oBaTeIbHbIM,  JOMOJHUTEIBHBIM  00LIe00pa3oBaTeIbHBIM U
IporpaMMaM CpelHero npogeccHoOHaIbHOIO 00pa30BaHus, B TOM YHUCIIE C MPUMEHEHHEM JIYULINX
NPaKTUK 0OMEHA ONBITOM MEX1Y 00Y4atoIUMHCS.

IenTpsr "Touka pocta" HUCTIONB3YIOT HHPPACTPYKTYPY U KaJAPOBBIE PECYPCHI IETCKUX TEXHONAPKOB
"KBantopuym", co3gaBaeMbix Ha 0a3ze o001eoOpa3oBaTeNbHBIX OpraHU3alui, I Ppa3BUTHUSL
MIPOEKTHOM JeATenbHOCTH oOyuaromuxcs. [lemarormueckue padotnuku llentpoB "Touka pocra



00ecIeunBarOT ydyacTie OOYyJalolmuXcsi B MEPONPHUATHAX NETCKUX TexHomapkoB "KBanTtopmym" c
yIAJIEHHBIM HCIOJb30BAaHUEM OOOPYAOBaHMS, CPEACTB OOY4YCHHS W BOCIUTAHHS, a TaKXKe
MPUHUMAIOT YYacTHE B OPraHU3yeMbIX MUMHU CEMHHApax MO JEeMOHCTpauuu 3(P(GEKTUBHOIO OIbITA
peanu3any 00pa3oBaTEbHBIX €CTECTBEHHO-HAYYHOU, TEXHOJIOIMYECKON M MHBIX HAIpaBJIEHHOCTEH
cpeau MHBIX OOIIe00pa3oBaTEIbHBIX OpPraHU3alMil, PACIONIOKEHHBIX Ha TEPPUTOPUU CYyOBEKTa
Poccuiickoit @enepanuu.

PernonanpHpIM  KOOpIMHATOPOM Ha  TeppuTopuu  cyObekta  Poccuiickoit ~ ®Denepanyu
obOecrieunBaerca paboTa MO MOJAEpKKE 00IIe0O0pa3oBaTENbHBIX OpraHU3alui, MOKa3bIBAIOIINX
HU3KKHE O0Opa30oBaTeNbHBIC pPE3YNbTaThl, C HCIOJB30BAaHHEM HHQPACTPYKTYPHl U KaapOBOTO
obecrieuenuss IlentpoB "Touka pocra" B pa3auuHblXx (popmaTax (COBMECTHas peaau3aiius
00pa30BaTeNbHBIX MIPOrPaMM, MIPOBEIEHUE O0YUAIOIIUX MEPONPUITUNA, CEMUHAPOB, KOHCYIbTALIUM

v 1p.).

IIpu npoBeneHUM pas3IMUHBIX MEPOINPUATHH, CBA3AHHBIX C pealM3aluell HAallMOHAJIBHOIO IIPOEKTa
"O6pa3oBanue", UCMOIBF30BAHUEM COOTBETCTBYIOIIEH MH(PPACTPYKTYPHI, KAJAPOBBIX U (DUHAHCOBBIX
pecypcoB, AOMIKHO OBITh OOecre4eHo WX HH(GOPMAIMOHHOE COMPOBOXKICHHE, B TOM YHCIE B
CpeICTBaX MaccOBOM MH(OPMAIINH, COLUATBHBIX CETIX, HAa cailTax 00pa30BaTEIbHBIX OpraHU3AINHA
C MCIOJIb30BaHNEM (PMPMEHHON CHMBOJIMKH HallMOHAIILHOTO TipoekTa "O6pa3oBanue.

Nndpopmanus 06 yuactuu LlentpoB "Touka pocta" B MeponpusTusx Hampasisercss OenepaibHOMY
OIIEpaTopy B PAMKAX €KEKBAPTAIbHOI'O MOHUTOPUHTA.

6. TpeOooBanus k punancoBomy odecnevyenuro llenrTpos "Touka
pocrta'"

®unancoBoe oOecneueHue (pyHkunonupoBanusi LlentpoB "Touka pocra" BKIIIOYaeT 3aTpaTbl B
cooTBeTCTBUM ¢ OOmUMH TpeOOBaHUAMM K ONPEAETICHHI0O HOPMATHUBHBIX 3aTpaT Ha OKa3aHHe
rOCy/IapCTBEHHBIX (MYHMIMIAJIBHBIX) YyCIyr B cdepe IOIIKOJIbHOTO, HayalbHOro OOILIero,
OCHOBHOIO  OOLIEro, cpexHero oOIero, CpemHero mHpodeccHoHaIbHOro  00pa3oBaHus,
JIONIOJIHUTEIBHOTO 00pa3oBaHUs JAETed M B3POCIBIX, JONOJHUTEIBHOIO INPO(EeCcCHOHANIBHOIO
0o0pa3oBaHUs AJ JIML, UMEIOLMX WIM IMOJyYarolluX cpeiHee MpodeccuoHaibHOe 00pa3oBaHME,
npoeccCuoHaNbHOr0 00y4eHHUs, MPUMEHSEMBIMH MIPH pacueTe oObeMa cyOcuauu Ha (PUHAHCOBOE
o0ecrieyeHne BBIOJHEHHUS TOCYAApCTBEHHOro (MYHHMIMIIATbHOTO) 33JaHUs Ha OKa3aHHE
rOCy/IapCTBEHHBIX  (MYHULIMIIAJIbHBIX)  yCAyr  (BBIIOJHEHHE  paboOT)  TrocyAapCTBEHHBIM
(MyHMLIMTIAIBHBIM) yUYpeXJIE€HUEM, YTBEP)KICHHbIMU IpHkazoM Munnpocsemenuss Poccun ot 20
HOs10ps 2018 1. N 235 1 BKIIIOYAIOIIMMU B TOM YHUCIIE:

- omiary TpyJda TMeJaroruyeckux paOOTHUKOB  0O0IIeoOpa3oBaTeIbHON  OpraHu3aluy,
oOecneunBaromux pynkronuponanue Llientpos "Touka pocra;

- IpuoOpeTeHne TO0CTaTOYHOTO 00BEMa OCHOBHBIX CPEICTB U MaTEPHAIBHBIX 3alIaCOB, B TOM YHUCIIE
PacXOJHBIX MaTepHalioB, JJIs OOECIeYeHHs peaau3anuu o0pa3oBaTeNbHBIX MPOTPaMM B OOBEME,
HEO0OXOIMMOM JIJIsl HEMTPEPHIBHOM peain3aiiuu 00pa3oBaTeI»HOTO MPOIIecca;

- o0ecrieueHrne TEKYIIEH IeATEIHLHOCTH 00I1e00pa30BaTeIbHONW OpraHu3aluu 10 00eCIeUeHUI0
00pa3oBaTeNbHOTO MpoIiecca.

[Tpu QopmupoBanun Owomxera cyobekra Poccuiickoit ®enepanum (MectHoro Oroaxkera) Ha
OYepeHOM roJl U TUIAHOBBIN MEepPHO HEOOXOAUMO IMpeycMaTpuBaTh OIO/DKETHBIE ACCUTHOBAHUS B
o0beme, HeoOxonuMoM i (uHAHCOBOrO oOecrneueHus ¢yHkuuoHuposanus LlentpoB "Touka
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pocta', B TOM YHCJI€ C Y4€TOM COOTBETCTBYIOIIECH MHIEKCAIIH.

7. 3ak1109HuTEIbHbIE MO0J0KEHUS

[Tpu peanu3anuu MepoONpUATHIl B LENsAX co3aanus u pyHkuuoHuposanus Llentpos "Touka pocra"
cyosekT Poccuiickoit @enepanuu oOecnieurBaeT CcOONIOCHUE TpeOOBaAaHWUN aHTHUMOHOIIOIHHOTO
3aKOHOJATENLCTBA M 3aKOHO/IATEIhCTBA O KOHTPAKTHON cucTeMe B chepe 3aKyrmok ToBapoB, padoT,
yoIyr njsi o0ecredeHHs] TOCYJapCTBEHHBIX M MYHUIIMMNAIBHBIX HYXJI, B TOM 4YHCJI€ B YacTd
obOecrieueHHs TOBBIMIECHUST d(PPEKTUBHOCTH, UCKIIOYCHHSI OTPAHUYCHUS Kpyra TOCTABIIMKOB H
MOCTABJISIEMOTO O0OPY/IOBAaHUSI, TIOBBIIICHUS PE3YJIBTATHBHOCTH OCYIICCTBJICHHS 3aKYIIOK,
obecrnevueHus MPo3pavyHOCTH, MPEAOTBPAIICHUS KOPPYIIIHH U APYTUX 370YIOTPEOICHHIA.

IIpu ocymectBienun cyowbekramu Poccuiickoit denmepanuy 3aKkymoK TOBapoOB, padOT, YCIyr ¢
LENBI0 IPHOOPETeHUsT 000PYIOBaHUSA, PACXOJHBIX MAaTEPUAIIOB, CPEACTB OOYUYEHHUS U BOCIIUTAHUS B
nemnsix coznanus Llentpos "Touka pocta" 3a cuer cybcuauu u3 genepaibHOro OroIKeTa O HKETaM
cyobekToB Poccmiickoii @enepannu Ha COOUHAHCUPOBAHHE PACXOAHBIX 00S3aTEIBCTB CyOBEKTOB
Poccuiickoit deneparuu:

- oOecreynBaeTcs LEHTPAIM3ALUs 3aKylOK B TOPAIKE, OMNPEIEICHHOM HYHKTOM 7 crtatbu 26
®enepanbHOro 3akoHa "O KOHTPAaKTHOM CHUCTEME B c(epe 3aKyloK, TOBapoB, padoT, yCIayr IJis
o0ecrieueHHs TOCY/IapCTBEHHBIX U MYHULIUITATIBHBIX HYX1'";

- IPUMEHAETCS HAllMOHAJIBHBIN PEXUM B COOTBETCTBHH C TpeOoBaHUsIMU cTaThu 14 denepanbHOro
3akoHa ot 5 ampens 2013 r. N 44-®3 "O xoHTpakTHOU cucteme B cepe 3aKymnoK TOBapoB, padoT,
YCITYT U1 00€CIIeYCHHSI TOCYIapCTBEHHBIX M MYHUITUTIATBHBIX HYXKT'".

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

- mostoxkeHus roctanoBieHus [IpaBurenscTtBa Poccuiickoit @enepannu ot 03.12.2020 N 2013 "O
MUHUMAJIBHOH J10JI€ 3aKyTOK TOBAPOB POCCHIICKOTO MPOUCXOKIACHHUS";

- nojoxeHus nocraHosineHus [IpaBurenscrBa Poccuiickoit @enepanun ot 03.12.2020 N 2014 "O
MUHUMAaJIbHON 00s3aTENIbHOM J0J€ 3aKYNOK POCCUHCKHUX TOBapOB U €€ JIOCTH)KEHUU 3aKa3uyuKoM"
(Bmecte ¢ "[lomoxenuem o TpeOOBaHMSIX K colepkaHWI0 M (opMe oTdyera 00 00BeME 3aKyIOK
POCCHUICKHX TOBApOB, B TOM YKCJI€ TOBAPOB, IOCTABISEMBIX MPU BBINOJIHEHNUH 3aKyaeMbIX padoT,
OKa3aHMM 3aKyNaeMbIX YCIYT, OCYIIECTBICHHBIX B LEISAX JOCTH)KEHUS 3aKa3YMKOM MUHUMAaJbHOU
00s3aTeNbHOM J0M 3aKyNOK, O TpeOOBaHUSIX K COAEpKAHUIO OOOCHOBAHMSI HEBO3MOKHOCTH
JOCTMDKEHUS 3aKa34MKOM MUHUMAJIbHOM 00s3aTelbHOM 0 3aKyIOK POCCUHCKUX TOBAapOB (B TOM
YHClIe TOBAPOB, IOCTABJISIEMBIX IPU BBINOJIHEHUU 3aKylNaeMmblX padoOT, OKa3aHUM 3aKylaeMbIX
yCIIyT) OTHAEIbHBIX BUJOB, NPU OCYIIECTBJIEHUU 3aKyNOK KOTOPBIX YCTAaHOBJIEHBl OIpaHUYEHHS
JIONyCKa TOBApOB, TNPOUCXOAIIMX M3 HMHOCTPAHHBIX TOCYIapCTB, O TOpPSJKE MOATOTOBKU H
pa3MenieHuss B eQuHOW HH(OPMALMOHHOW cHcTeMe B cdepe 3aKylnoK TaKuX oOTdeTa H
o0ocHoBanua", "l[loJdoXeHHEM O TMOpAIKe, KPUTEPUAX M TOCIEIACTBUU MPOBEACHUS OLIEHKU
BBIMIOJTHEHUS 3aKa3UMKOM OOS3aHHOCTH JTOCTHXKEHUS MHUHHMAJIbHOM 00s53aTENbHON J0JIM 3aKyIOK
POCCHICKHX TOBapoB (B TOM YMCJIE€ TOBAPOB, TOCTABISIEMbIX IPHU BBHIIIOJIHEHUH 3aKylaeMbIX padoT,
OKa3aHWU 3aKYyMaeMbIX YCIYr) OTAENbHBIX BHJOB, IPH OCYIIECTBICHHHM 3aKyNMOK KOTOPBIX
YCTAQHOBJICHBI OIPAaHUYEHUS IOTTyCKa TOBAPOB, MPOUCXOIAIINX U3 HHOCTPAHHBIX rOCy1apcTB").

IIpunosxcenue N 1
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K Memoouueckum pekomenoayusim

KOMIIJIEKC MEP ("I1OPOKHASI KAPTA") 11O
CO3JIAHUIO U ®YHKIIMUOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX,
PACIIOJIOKEHHBIX B CEJILCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOM, 1 TEXHOJIOT TYECKOH

HAINIPABJEHHOCTEH "TOYKA POCTA"

- TunioBoe Ilonoxxenue
0 JIeATETLHOCTH
LlentpoB "Touka
pocta" Ha TEPPUTOPUH
cyobekTa Poccuiickoit
Denepanun

- [IepeYEHb
00111600pa30BaTEIbHBIX]
OpraHu3alnii,
[PACIIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTH U
MaJIbIX TOpO/Iax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3JaHKe
LlentpoB "Touka

ocra'.

CO3JlaHKE U yrpaBiieHue B chepe
(yHKIIMOHUPOBAHUE 0Opa3oBaHus (Hanee
tenTpoB "Touka -

pocra"; [pacropsIUTEIbHBIN
- I0Ka3aTeIn axT POVB)
NesITeIbHOCTH LIEHTPOB

"Touxka pocra";

Haumenosanue OTBeTCTBEHHBIN Pesynprar Cpok
MEPONPUATHS
'Y TBEPKICHBI: PervonaabHBIN PacniopsiautenbHbiil [He mo3aHee 31
- JIOJDKHOCTHOE JIMLO B [KOOPAHMHATOP AKT PErMOHAIBLHOTO [sHBaps X <2> roaa
coCTaBe oprana
[PETMOHAIIBHOTO ICIIOJIHUTCILHOM
BEJIOMCTBEHHOT'O BJIACTH,
[MPOEKTHOTO 0oduca, OCYILIECTBIISFOIIETO
OTBETCTBECHHOE 3a roCyapCTBEHHOE




ChopmupoBan u PernoHabHbIN [TrceMo CornacHo
COrJacoBaH KOOPJIUHATOD, (benepanbHOrO OT/IEILHOMY
MHOGPACTPYKTYPHBIH  |penepaabHbIi orepaTopa u rpaduKy
nmucT OIepaTop [pactiopsIUTEIbHbIN
axt POVIB

OOBABICHBI 3aKYIIKH  |PernoHaabHbII 3Berenus o He ro3aHee 1 anpens
TOBApOB, paboT, YCIYT [KOOPAWHATOP [IPOBEICHUU X roga
U1t co3nanus LlenTpos BAKYIOK
"Touka pocra"
CdopmMupoBaHbI PernoHabHbIN PacniopsiautensHbli [He mo3aHee 1 anpens
[IPOEKTHI 30HUPOBAHUS [KOOPAUHATOD axT POVIB X rona
[{enTpoB "Touka

ocra"
[IpoBeieH MOHUTOPUHT|PErnoHaIbHbBIN [To dhopme, 25 aBrycra X roja,
padoT 1o MPHUBEICHHUIO [KOOPAUHATOP onpeaensieMoi ajiee €XXeroIHO
romanok Lientpos MuHIIpocBenIeHUs
"Touka pocra" B Poccun uinu
COOTBETCTBHE C DenepaibHbIM
METOANYECKUMU 0IepaToOpOM
[PEKOMEH1allusIMU
MUHIPOCBEIEHUS
Poccun
Hauano paboThl PernonanbHbIN Mudopmanmonnoe |1 cenTs16ps X roga
[{entpoB "Touka KOOPIAUHATOD ocsenieHue B CMU

ocra"
E>xexBapTanbHbII PernonanbHbIN OTtuer 1 oxTs16ps X roxa,
MOHUTOPHHT KOOPJAUHATOP DdeneparbHOMY nasee -
BBITTOJTHCHUS orepaTopy 1o €KEKBapTaJIbHO B
[MOKa3aTese co3IaHus MTOraM TeueHue 2-X JeT
1 OYHKIITMOHUPOBAHUS MOHUTOPHUHTA
eHTpoB "Touka

ocra"

<2> X - oA MOTy4eHHst CyOCHINH.

Ilpunooicenue N 2

K Memoouueckum pekomeHOayusam

MUHUMAJIBHBIE UHIUKATOPBI U IOKA3ATEJIA
PEAJIM3ALIUUA MEPOITPUSTHUM IO CO3JIAHUIO U
OYHKIIMOHUPOBAHHIO B
OBIHIEOBPA3OBATEJ/IBHbBIX OPT’AHU3AILIUSAX,
PACHOJIOKEHHBIX B CEJIbCKOH MECTHOCTHU "
MAJIBIX I'OPOJJAX, HEHTPOB OBPA3OBAHUA



ECTECTBEHHO-HAYYHOM U TEXHOJIOT'HYECKOM
HAINIPABJIEHHOCTEH "TOYKA POCTA"

OCBaMBAIOIINX JBa U
Oosee yueOHBIX
[peaMeTa U3 yncia
[peIMEeTHBIX o0nacTen
"EcTecTBeHHO-HayUHbIE
peaMeTsl”,
"EctecTBeHHbIE HayKu",
"Marematuka u
mH(popMaTuka',
"OO0111ecTBO3HAHUE U
ecTecTBO3HAHHE",
"TexHonorus" u (Un)
KYpCbI BHEYPOUHOU
NEATEIIBHOCTH
OOLIEMHTEIIEKTyaIbHON
HAIIPaBJIEHHOCTHU C
MICIIOJIb30BaHUEM
CpeACTB OOyUYeHHs U
BocnuTanus LlenTpa
"Touka pocra" <3>

N HaumenoBanue MuHuManbeHOE MuHuManbHOE Meronuka pacyera
UHIMKATOpa 3HAYEHHE B rOJ1 U1 | 3HAYEHHE B IOJ JJIs MUHUMAaIbHOTO
(mokasatens) 00111€00pa30BaTEbHBIX| MAJIOKOMIUICKTHBIX |[TOKAa3aTels B LIEJIOM I10

opraHuzanuii, He  |00Ieo0pa3oBaTeIbHBIX| CYOBEKTY Poccuiickoi
SIBJIAFOLLINX CS OpraHu3aun ®enepauuu, B TOJ
MaJIOKOMIUIEKTHBIMU
YucneHHocTh 300 100 CymMa 3HaYeHU I
0OyJaronuxcs (B rox otkpbiTHs - 150)|(B rog oTkpbiThs - 50) [moka3aTens mo BceM
0011e00pa30BaTEIbHOM 0011e00pa30BaTeIbHBIM
OpraHu3aIuiy, OpraHu3anusamM, Ha 6aze

KOTOPBIX CO3/Ial0TCS
eHTpbl "Touka pocta"

TEXHUYECKOU U
€CTECTBEHHO-HAY4YHOU
HAaIpaBJIECHHOCTH C

(4enoBek)

ducneHHocTh 60 30 CymMma 3Ha4eHHI
00y4Jaromuxcs (B rox otkpbiTHs - 30) |(B rox oTKpbITHs - 15) |[MoKa3arens mo Bcem
00111€600pa30BaTENbHOM 00111€00pa30BaTENIbHBIM
OpraHu3aIny, OpraHu3aIysIM, Ha 0a3e
0OCBaMBAIOINX KOTOPBIX CO3/1al0TCS
ITOITOJTHUTEIIbHBIE eHTpel "Touka pocra"
0011e00pa3oBareIbHbIC

MPOTPaMMBI




MCTIOJTE30BaHUEM
CpEICTB OOyueHUs U
BocnuTanus LlenTpa
"Touka pocra" <4>
(denoBeK)

3 |lonsa memarormdeckux (100 100 100
paOOTHUKOB LIEHTpa
"Touka pocra",
[IpoLIeIINX 00y4YeHne
[0 MpOrpaMMaM U3
[peecTpa nporpaMmm
[OBBILICHUS

KBTI (DUKAITIH
(beneparbHOTO
oriepaTopa <5> (%)

<3> Hcnonp30BaHue CpeACTB 000pynoBaHHs, 00yUeHHs ¥ BOCIUTAHUS BO3MOXKHO Ha BCEX YPOBHSIX
o0uiero o0pa3zoBaHus U 1eJIecO00pa3HO Ui pealn3aliui YPOUHO U BHEYPOUHOHU JIEATEIBHOCTH IO
nporpaMMaM €CTeCTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HarpaBlieHHOCTEeH. Pacuer mokasarerns
npelycMaTpuBaeT  CyMMHpOBaHHE  YHUCICHHOCTHM  oOydaromuxcs  oOmieoOpa3oBareinbHOU
OpraHu3aIiy, KaKIbIH U3 KOTOPBIX 33JeiCTBOBAaH B OCBOCHUHM HE MEHEE JIBYX IPEJAMETOB, KypCOB,
JUCIUIUIMH (MOJyNiel) eCTeCTBEHHO-HAYYHONH U TEXHOJIOTMUECKON HampaBICHHOCTEH B paMKax
peanu3anii OCHOBHBIX 00IIE00pa30BaTENbHBIX MPOTPAMM. YYHTHIBAIOTCS y4eOHBIC MPEIMETHI U3
yrcina MpeaIMeTHeIX obnacteit "Marematnka u  uHdopmaruka', "OOIecTBO3HaHHE W
ecrectBo3Hanue", "TexHonorus", "EcrecTtBeHHO-HayuHble npeaMeThl”, "EcrecTBeHHblE Hayku'" u
(unu) Kypchl BHEYPOUHOHM JAEATEIbHOCTH, pealn3yeMble C HCIIOJIb30BAHUEM CPEICTB OOyueHUs U
Bocriutanus llentpoB "Touka pocta". B ciyuae, ecnu B 0011e00pa3oBaTeIbHOM OpTraHU3aINH,
00I11as1 YUCIIEHHOCTh OOYYAIOLIMXCSl MEHBIIIE YKa3aHHOTO 3HAUYEHUs, 3HAYeHHE T0Ka3aTells JT0JKHO
cocTaBisATh He MeHee 80% oT o011el YMCIEHHOCTH 00YyJarouXCsl.

<4> B cnyuae, ecnu B 0011e00pa30BaTeIbHOM OpraHU3aliy, o0Ias YMCICHHOCTh O0yYaroIuXcs
MEHbIIIE 3HAYCHHS, YKAa3aHHOTO B TOKasaresne 1, 3HaYeHHWe TOKa3aTeNs JOJDKHO COCTABISITH HE
menee  20%  or  oOmeid  yMciaeHHocTH — oOywarommxcs.  Jng MaJOKOMITIEKTHBIX
00111e00pa30BaTENbHBIX OpPraHU3alMid JOMYCKAeTCsl OTCYTCTBHE JIMIEH3UM Ha JIOTIOJHUTEILHOE
0o0pa3oBaHUE U pPeaTn3yeMbIX IPOrpaMM JOMOJIHUTEILHOTO 00pa30BaHMUsL.

<5> B cootBercTBUM ¢ NYHKTOM 2 yactu 5 ctatbu 47 denepanbHoro 3akona ot 29.12.2012 N
273-®3 "O6 oOpazoBanun B Poccuiickoit ~®epepauun" TOBBbILIEHHE  KBalU(UKALUU
NEearormyeckiux pabOTHUKOB OCYHIECTBISIETCS HE PEXe OJHOTO pa3a B TpH roja. lloBbimeHue
KBaJM(UKAIMK Nearoruyeckoro paborHuka 1entpa "Touka pocta" 3acUMThIBae€TCS MPU HATUYUU
JIEHCTBYIOMIETO (C JaThl MPOXOXKJICHUS MPOIUIO He Oosiee 3 JeT) YIOCTOBEPEHHUS O IOBBIIICHUU
KBAJM(HUKAIMK 10 MpOrpaMMaM, COOTBETCTBYIOIIMM HarpasieHHOCTsIM Llentpa "Touka pocra',
WIA TIPOXOXKICHUH OOy4deHHs IO mporpammam (enepanbHOro omeparopa. Takke yYHTHIBAeTCS
HaJIMYMe y TNeNarornyeckux paOOTHUKOB YIOCTOBEPEHHH O TMOBBIIIEHUH KBaIH(PUKALUU T10
nporpamMam  u3  ®DemepanbHOrO peectpa 00pa3oBaTENBHBIX MPOTPaMM  JOMOJHUTEIHEHOTO
npo¢eCcCHOHATBLHOTO 00pa30BaHMS.

IIpunoswcenue N 3

K Memoouueckum pekomeHoayusam
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IMEPEYEHBb OBIIIEOBPA3OBATEJIBHBIX
OPTAHU3AILINHI, HA BA3E KOTOPBIX IINIAHUPYETCSI
CO3JIAHUE U ®YHKIIMOHUPOBAHUE [IEHTPOB
OBPA30OBAHUS ECTECTBEHHO-HAYYHOM N
TEXHOJIOTHYECKOUW HATIPABJIEHHOCTEHX "TOYKA
POCTA"B _ T'OAY B PAMKAX ®EJIEPAJIBHOI'O
IMPOEKTA "COBPEMEHHASI IITKOJIA"
HALIMOHAJIBHOT'O ITPOEKTA "OBPABOBAHUE" B

(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOM ®EJEPAIINN)

N | HaumeHoBaHnue HaumenoBanue Opunnueckuit anpec |UYucneHHOCTh | ManokoMILIEeKTHAS
1/IMyHHLIATIATEHOT0{001Ie00pa3oBaTeIbHOM00me00pa3oBaTeIbHOH0O yaatonuxcs| (1a/HeT, KOIUIECTBO
oOpa3oBaHMs |OpraHu3amuu, Ha 0aze | opraHu3amu (1o KJIaCCOB-KOMILJIEKTOB)
KOTOPOU TIJIaHUPYETCS yCTaBy)
coznanue I{entpa

"Touka pocra"

Ipunooicenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MMOJIOKEHUE O IEHTPE OBPA30BAHUS
ECTECTBEHHO-HAYYHON U TEXHOJOTINYECKOM
HATIPABJIEHHOCTEH "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUME OBIIEOBPA3OBATEJBHON
OPTAHU3ALINN>

1. O01mue moJ10KeHUA

1.1. Lentp oOpa3oBaHUSI €CTECTBEHHO-HAYYHOW WM TEXHOJOTUYECKOW HampaBieHHOCTeH "Touka
pocta" Ha 0aze <HauMEHOBaHHE 00IE00pazoBaTEIbLHON opranuzanun> (nanee - LleHTp) co3nan c
LEeNbI0 Pa3BUTHUS y OOydYalOIIMXCSl €CTeCTBEHHO-HAay4HOH, MaTeMaTH4ecKoW, HH()OpMallOHHON
IpPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEATUBHOI'O MBIIUICHHS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HAPABICHHOCTEN.




1.2. LlenTp He sBAsETCS HOPUANYECKUM JIUIIOM W ACHUCTBYET IJISI TOCTMXKEHHS! YCTABHBIX LIEJICH
<HaWMMEHOBaHHUE 001e00pa30BaTENLHON OpraHu3au> (Jajiee - YUpexKJICeHHE), a TAKKe B IEIIX
BBITIOJIHEHHS 3a/1ad M JOCTIDKCHHS TIOKa3aTeJie W PEe3yJbTaTOB HAIMOHAJIBHOTO IPOEKTa
"O6pa3zoBanue".

1.3. B cBoeii pesrenbHocTu LlenTp pykoBonctByercs @PenepanbHbIM 3aKOHOM Poccuiickoit
Oenepannn ot 29.12.2012 N 273-®3 "OO6 obpazoanuu B Poccuiickoit denepanun, ,
JpYrUMU HOPMAaTHBHBIMM JOKyMeHTaMu MunucrepcrBa npocseuieHus Poccuiickonn ®enepanuu,
WHBIMU HOPMAaTHBHBIMM NpaBOBbIMH akTaMu Poccuiickoit ®denepanuu, mporpammon pa3BUTHS
<HaWMEHOBaHHWE 00meo0pa3oBaTeNILHON OpraHu3aluu>, IUIAHAMU padOThl, YTBEPIKICHHBIMH
yupeautenem 1 HactoAamuM [lonoxxeHnem.

1.4. LlenTp B CBOEH 1€ATEILHOCTH MOAYMHSICTCS PYKOBOAUTEINIO YUpexKACHUS (AUPEKTOPY).

2. lean, 3anaun, pynkuuu nesareabHoctu Llenrpa

2.1. OcHOBHOH wUeNbIO JeATeNbHOCTH lleHTpa sBiA€TCS COBEPLICHCTBOBAHUE YCIOBUW JUIS
NOBBILICHUS] KayecTBa 0Opa30BaHUs, paCIIMPEHHs] BO3MOXKHOCTEM OOy4aroumxcs B OCBOCHHMHU
yueOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOW U TEXHOJIOTHMYECKON HampaBiICHHOCTEH, Mporpamm
JIOTIOJIHUTEIBHOTO0 00pa30BaHUs €CTECTBEHHO-HAYUYHON U TEXHUYECKOW HANpaBICHHOCTEH, a TaKXKe
JUTSL TPAKTUYECKON OTpabOTKH yueOHOro MaTepuania mo yuyeOHnM npeameram "duzuka, "Xumus",
"Buonorus".

2.2. 3agayamu LleHTpa sABISIOTCS:

2.2.1. peanu3anus OCHOBHBIX O0OIIEO0pa30BaTEIbHBIX NPOrpaMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOM HAIPAaBICHHOCTEW, B TOM YMCIIE B PaMKaX BHEYPOUYHOU
NeSITebHOCTH 00yUaroIuxcs;

2.2.2. pa3paboTka ¥ peaau3alys Pa3HOYPOBHEBBIX JIOMOJHUTENIBHBIX 00I€00pa30BaTEIbHBIX
MPOrpaMM €CTeCTBEHHO-HAYYHON M TEXHUYECKOW HANpPaBIEHHOCTEH, a Takke WHBIX Mporpamm, B
TOM YHUCJIC B KaHI/IKy.]U[pHI)II\/’I nepuona;

2.2.3. BoBJIeUEHHE 00YUAIOIIMXCS U MEJarOrMuecKuX pabOTHUKOB B IIPOEKTHYIO €SI TEIbHOCTD;

2.2.4. opraHuzanus BHEYYEOHON JEATETbHOCTM B KaHUKYJSPHBIA Tepuoj, pa3paboTka u
peanu3anysi COOTBETCTBYIOIIMX O0Opa3oBaTeNbHBIX MporpamMm, B TOM UHCIE s Jlarepew,
OpraHM30BaHHbBIX 00Pa30BaTEIbHBIMU OpPraHU3alMAMU B KAHUKYJISIPHBIA IEPUO/T;

2.2.5. TOBBIIICHUE HpO(I)eCCI/IOHaJ'ILHOl"O MacCTepCTBa TMEAArOrMUCCKUX pa6OTHI/IKOB I_[eHTpa,
PCATN3YIOINUX OCHOBHBIC U JOIMMOJIHUTCIIBHBIC 06meo6pa303aTeanme porpamMMmal.

2.3. LleHTp nnsi JOCTUKEHHUSI LI€JI U BBITIOJIHEHHUS 33/a4 BIPaBe B3aUMOJIEHCTBOBATH C:
- pa3IMYHBIME 00pa30BaTEIHbHBIMU OPTAaHU3AIMSIMH B (POpME CETEBOTO B3aUMOICHCTBUS;
- C UHBIMU 00pa30BaTEIbHBIMU OPTaHU3aIUsIMHU, Ha 0a3e KOTOPHIX co3/1aHbl IeHTpHI "Touka pocra";

- c (enepampbHBIM OIMEPATOPOM, OCYHISCTBISIOMUM (QYHKIHH TIO HHPOPMAIMOHHOMY,
METOJIMYECKOMY U OPTaHH3aAIMOHHO-TEXHUYECKOMY COTPOBOKICHUIO MEPOTIPHUATHI IO CO3TaHHUIO U
dbyHKIIMOHUpOoBaHUIO 1EeHTpoB '"Touka pocra”, B TOM 4YHCIE MO BOMNPOCAM TOBBIIICHUS
KBATH(UKAINH TTeIaroTHYeCKUX pabOTHUKOB;

- 00y4JaromMMUCS U POJUTENSMU (3aKOHHBIMHU TPEACTABUTEISIMH) OOyUYaOIIUXCsl, B TOM YHCIE C
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MMPUMCHCHUEM AU CTAHIIUOHHBIX O6pa3OBaTCJ'IBHI)IX TEXHOJIOTHH.

3. lHopsipoxk ynpasJienus LlenTpom "Touka pocra'

3.1. PyxoBoautens VYupexaeHUs HU3AA€T JIOKAJbHBIH HOPMAaTUBHBIA aKT O Ha3HAYCHUU
pykoBoaurens Llentpa (kyparopa, OTBETCTBEHHOIO 32 ()YHKIIMOHUPOBAHUE U PA3BUTHE), a TAKXKE O
co3znanuu Llentpa u yrBepxkaenuu [lonoxenue o nesrenbaoctu LieHnTpa.

3.2. PykoBomutenem lleHTpa MokeT OBITh Ha3HAUYEH COTPYIHUK YUPSKICHHS W3 4YHUCIIA
PYKOBOJSIIIIUX U NEAArOrM4eCKuX pabOTHUKOB.

3.3. PykoBonutens LlenTpa 00s13aH:
3.3.1. ocylecTBIIATh ONEpaTUBHOE PYKOBOACTBO LIeHTpoM;

3.3.2. mpencraBisaTh UHTepechl LleHTpa 1Mo JOBEPEeHHOCTH B MYHHUIMNAIbHBIX, FOCYJapCTBEHHBIX
OpraHax peruoHa, OpraHu3alusaX Ul peanu3alnuu 1eneit u 3agad Llentpa;

3.3.3. oruutsiBaThCs nepes, PykoBoaurenem YupexxaeHus o pesyibTarax padotsl Llentpa;

3.3.4. BBINONHATH HWHBIE OOS3aHHOCTH, IPEIYCMOTPEHHBIE 3aKOHOJATENBCTBOM, YCTaBOM
VYupexieHus1, JOJDKHOCTHOM MHCTPYKIMEN U HacTosmuM llooxxenuem.

3.4. PykoBoaurens LlenTpa Brpase:

3.4.1. ocymuiecTBIATh paccTaHOBKY KaJpoB LleHTpa, mpuem Ha paboOTy KOTOPBIX OCYIIECTBISETCS
IIPUKA30M PYKOBOJUTEINS Y UPEKACHNUS;

3.4.2. Mo coriacoBaHuUIO ¢ PYKOBOAMUTENEM YUPEKICHUSI OPraHU30BbIBATh Y1€OHO-BOCITUTATENbHBIH
npouecc B LleHTpe B COOTBETCTBUU € LIEJIAMU U 3a1a4amMu LleHTpa 1 OCyIIECTBIATh KOHTPOJIb 3a €r0
peanu3anuei;

3.4.3. ocymecTBIATh MNOJArOTOBKY OOYy4YalOUIMXCS K Yy4YacTHIO B KOHKypcaX, OJIMMIIHMAaJax,
KOH(EpEeHIMSIX U MHBIX MEPOIPHUATHX 10 MPO(UIII0 HallpaBieHui AesteabHocTh LlenTpa;

3.44. 1o cOrnacoBaHMIO C PYKOBOJUTENEM YUPEXKIECHUS OCYIIECTBIATh OPTraHU3aALMI0 U
IPOBEJICHNE MEPOTIPUATHI 1O poduIIio HanpaBieHui aestenbHocT LlenTpa;

3.4.5. oCylIeCTBIATh MHBIC TIPaBa, OTHOCSIIHMECS K JeaTenbHOCTH LleHTpa m He mpoTHBOpeUanine
HeIsiM W BHJAAM JESTENbHOCTH O0pa3oBaTeNbHON OpraHM3allii, a TakKKe 3aKOHOAATEIbCTBY
Poccuiickoit @enepanuu.

Ipunoowcenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJIAIIMH 11O UCTTOJIB30BAHHIO
CTAHJIAPTHOT' O KOMILUIEKTA OBOPYJIOBAHUS
EHTPA "TOYKA POCTA" IIPU PEAJIN3ALINN
IMPOI'PAMM ECTECTBEHHO-HAYYHOM "
TEXHOJOT'MYECKOM HAITPABJIEHHOCTEM



[lepedyensr cTaHmapTHOTO KOMILIEKTa OOOpymoBaHust 1jisi ocHameHus llentpoB "Touka pocra"
c(OpMHPOBAH C YUETOM pPsijia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMNI TpEeeMCTBEHHOCTH cucTeM 00opynoBaHus. O0opyaoBaHUE ISl IPOBEACHUS YUCHHUECKUX
NPAaKTHYECKUX padoT sBISETCS OOMIMM ISl YPOBHEH OCHOBHOTO OOINEro M CPEIHEro OOIIero
oOpa3zoBanus. B cucreme HarmsggHbBIX CpeACTB OOYYEHHS M JAEMOHCTPALIMOHHOTO OO0OPYIOBaHUS
UMEIOTCSI 0a30BBIC AJIEMEHTHI, O0IINE Ui OCHOBHOTO OOIIETO M CpeaHero olmero o0pa3oBaHuS.
[ludposast maboparopuss u 0OOpyAOBaHHE OOIIET0 HA3HAYCHHUS TIO3BOJISIOT OOECIeYnBaTh
JeATEIIFHOCTh OOYYalOMMXCSd KaKk B OCHOBHOHM, TaKk M B CTApIICH IIKOJE, a B COBOKYITHOCTH C
U(POBBIMU JTaA0OPATOPUAMHU TO (PHU3UKE, OMOJOTHH M XUMHUH - MPAKTHYECKYIO JEATEIbHOCTH B
paMKax M3y4eHHUs €CTECTBCHHO-HAY4HBIX rpeameToB B 10 - 11 kiraccax Ha yriyOJeHHOM ypOBHE.

[TpuHIMIT coYeTaHUsT KIACCMYECKMX W COBPEMEHHBIX CPEJICTB HU3MEPEHUH U CHocoOoB
IKCIIEPUMEHTAJIBHOTO HCCIICAOBaHUs sIBICHHNA. B cocTaB 00OpynOBaHUS BXOMAT KIIACCHYECKHE
CpeICcTBAa H3MEpeHUs (HalpuMep: JAUHAMOMETPBI, CTPEIOYHBIC aMIIEPMETP K BOJBTMETP) H
uppoBble MPUOOPHI (Hampumep: HUGPOBBIE BECH, CEKyHIOMEp) U AaTdyuku. CoOI0eHIe STOro
NPUHIUIIA UMEET 0c000€ 3HAYCHHE Il YPOBHS OCHOBHOTO OOIIET0 00pa30BaHMsI, MOCKOJIBKY 3/1€Ch
NPOMCXOTUT 3HAKOMCTBO CO CIOCOOaMU M3MEpeHHs (U3NYECKUX BEIHYUH, (HOPMUPYETCS
MOHWMAHWUE TPHUHIMIIOB JCHCTBUS aHAJIOTOBBIX H3MEPHUTEIBHBIX MPHOOPOB W obecredynBacTCs
nepexo/1 K UCIOIb30BAHUIO HHCTPYMEHTOB IU(POBOIt 1abopaTopHH.

[IpuHuun npuopuTeTa YYEHUYECKOTO SKCIEPUMEHTA JJI peajiu3allid CUCTEMHO-AESITEIbHOCTHOIO
noaxoAa. Peanmuzarusi CUCTEMHO-IEATEIBHOCTHOTO TOJAX0/1a B OOYYEHUH E€CTECTBEHHO-HAYyUYHBIM
npenMeramM 0OasupyeTcsi B MEPBYIO OYepeb Ha BOBJICUCHUU OOYUAIONIUXCS B MPAKTHUECKYIO
NCATCIIBHOCTSD I10 HpOBeIICHI/IIO Ha6JIIOIl€HI/II71 U OIIBITOB. HOBTOMY 3HAYUTCJIbHAA 4aCTh Ha6JIIOII€HI/II7I
W ONBITOB, KOTOPbI€ B TPAJAUIIMOHHONM METOAMKE TMpeajaraluch Kak JEeMOHCTpPAIIMOHHBIE,
MEPEHECEHBI B pa3ps yueHndeckux padbot. CienyeT OTMETUTh, YTO B HACTOSIIEE BPEMsI U3yUYCHUE
¢bu3uky, XUMUM M OHOJOTUU B OCHOBHOH WIKOJIe M Ha 0a30BOM YpOBHE CTapIIei IIKOJBI
OPUEHTUPYETCS HAa OCBOCHHE E€CTECTBEHHO-HAYYHOW IPaMOTHOCTH, KOTOPOE HMJET 4Yepe3 pa3BUTHE
CIIOCOOHOCTEH yyalmxcs aHaJIU3upOBaTh PA3HOOOPA3HYI0 €CTECTBEHHO-HAYYHYI0O MHGOPMAIUIO U
HUCITIOJIB30BAThH HOJ'IyLIeHHI)IG 3HAHUS IJIs1 06T)$ICH€HI/I$I SIBJIGHI/Iﬁ 158 npouecc03 0pr>1<a}01uero ana;
MOHUMATh OCOOEHHOCTH WCIOIb30BAHUS METOJOB E€CTECTBO3HAHHS JUIS TMOJYYSHHs] Hay4HBIX
JaHHBIX HpOSIBJ'[SITI) CaMOCTOSTCIBHOCTD Cy>K)1€HHI71 1 IIOHUMATh pOJ'II) HaYKI/I U TCXHOJOTNYCCKUX
WHHOBAIIM B Pa3BUTUU OOINECTBA; OCO3HABATh BAXXHOCTh HAYYHBIX HCCIEAOBAHUU M HX CBS3b C
HalllUM MaTepUaJbHBIM OKPY)KEHHEM W COCTOSHHEM OKpYyKaromed cpenbl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYIO I'PaMOTHOCTBH IPEANOIAraeT akUEeHT Ha METOOJIOTHI0 HAYKH U HalpsIMYIO
CBsI3aHO KaK C O6HII/IM YUCJIOM y‘leHI/I‘-IGCKI/IX OIIBITOB B Kypcax C€CTCCTBCHHBIX HayK, TaK H
HAIPaBIEHHOCTHIO WX Ha (POPMHUpPOBAHUE CAMOCTOSTENILHOCTH JEHCTBHM TIpU TPOBEICHHUU
HaOJIIOZICHUH, U3MEPEHUHN U UCCIICIOBAHUA.

Hcnonp30BaHue CpeACTB HAMNIAIHOCTH W Yy4eOHOro oO0OpynoBaHUS B Y4eOHOM mpoiiecce
HAIPABJICHO HA BBITIOJHEHUS CIICAYIOMUX (QYHKIMI: OOecIeuynBaroT OoJiee TOJHYI0 H TOYHYIO
uH(popMaIMio 00 M3yd4aeMOM SIBIEHUU WIH OOBEKTE U TEM CaMBIM CIOCOOCTBYIOT MOBBIIICHUIO
KadyeCcTBa O6y’—IeHI/I$I; IOMOraloT B MAaKCHMaJILHOU MEPE Pa3BUTHh IM03HABATCIIBHBIC HWHTCPCECHL
yUaluxcs; MOBBIMAIT YPOBEHb HATMSAHOCTH U JOCTYIHOCTH OOYYEHHs; YBEITHMYHUBAIOT O0BEM
CaMOCTOSITENTFHOW PabOTHI YUAIIMXCSl Ha YPOKE U BHEYPOUHOH NIEATETFHOCTH; CO3JA0T YCIOBHS IS
OpTraHHU3aINH MPAKTUKO-OPUECHTHPOBAHHON MPOEKTHOW U UCCIIEIOBATEIBCKOM EATeIbHOCTH; Jal0T
BO3MOKHOCTh JIOCTYITHEE M TIy0XKe€ PACKPBITh COACpKaHWE y4eOHOTO MaTepHuayia, CIOCOOCTBYIOT
(OPMHUPOBAHUIO Y YUAIIUXCS TIOJOKUTEIBHBIX MOTHBOB O0YUYECHHUS.

Baxwueiimeir uvacthto ocHamenus Llentpa "Touka pocra" sBisercs uugpoBas nadopaTopus,



nepeyeHb JaTYUKOB KOTOPOI MO3BOJISET UCHOIB30BaTh ATy Ja00paToOpUio MpU U3YyYEHUH (U3UKH,
XUMHUH U OMoJioruu. BBeeHne B NMIKOJIBHBIN SKCIIEPUMEHT MU(PPOBBIX JATIYUKOB JJIsI PETUCTPALIUU
Pa3IMYHBIX BETUYMH M BO3MOXKHOCTU MCIIOJIb30BATh KOMIIBIOTEP (CMApT(OH WM IUIAHLIET) IS
pacueToB U OQGOPMIICHHS PE3YyJIbTATOB OMBITOB, IMO3BOJISICT MEPEHTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb MPOBEJACHUS HW3MEPEHUM, YIPOCTUB IIPOLECC H3MEPEHHM M IOBBICUB HX TOYHOCTb.
[TosiBiieHre THQPPOBBIX TEXHOJOTUH B JIAOOPATOPHBIX pabOoTaxX TMOBBINIAET WX AKTYAIBHOCTh U
MIPUBJIEKATEILHOCTh B COZHAHMM COBPEMEHHOI'O IIKOJIbHHUKA, YCHJIMBAET HAIJSJHOCTh KaK B XOJE
OTBITOB, TAK U TPU OOpabOTKE pPE3yIbTATOB C HCIOJIB30BAHHWEM IPOTPAMMHBIX CpencTB. Jlis
9KCIIEPUMEHTOB MO OWOJIOTUM M XUMHHU 3TO SIBISETCS 3HAYMMBIM IEPEXOJIOM OT KayeCTBEHHBIX
HaOJIIOJICHUH U OIBITOB K KOJUYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnons3oBanue 1UGpoBOH Ta0OpaTOpHH CYIIECTBEHHO HM3MEHSET IMOAXOABl K TPOBEACHHIO H
JEMOHCTPALIMOHHBIX, U YIEHUYECKUX OIBITOB:

Hcnonbp3oBanue I.[H(i)pOBbIX JaTYUKOB B KauCCTBC MU3MCPUTCIIBHBIX HWHCTPYMCHTOB H3MCHACT
MMOoAXOAbI K ITIPOBCACHUIO ITPAMBIX H3MepeHHI>i (bHSI/I‘leCKI/IX BCJINYHH.

TpaauIIMOHHO B Ka4yecTBE CPEICTB HM3MEPEHHsI HCIOJB30BAIACh MPOCTECHIINE WHCTPYMEHTHI
(ppIlUaXHBIE BECHl M PA3HOBECHI, MEH3YpKa, TUHAMOMETpP, TEPMOMETpP) U CTPEIIOYHBIE MPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcmons3oBanne III/I(i)pOBLIX AATYUKOB IMO3BOJIACT Ha COBCPHICHHO APYroM Ka4€CTBCHHOM YPOBHC
MNpOU3BOJUTL HU3MCPCHHUA BpPEMCHHU, PACCTOAHUA, HUMCTb BO3MOXHOCTL pPCTUCTPHUPOBATHL H
Ha6JIIOI[aTI) N3MCHCHHEC BO BPpCMCHHU TAKUX BCJIMYHH KaK TCMIICPATYpa, SJICKTPHUICCKOC HAIIPSAIKCHUC,
CHJjia TOKa U T.A.

OTH BO3MOKHOCTH MMO3BOJIAKOT, HAIpUMEDP, Ha YPOKax (1)I/I3I/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTD
MIHOBCHHYIO CKOpPOCTH TCJia, ABHIXYLICIOCA HCEPABHOMCPHO, Ha6JHOIlaTI) B AWHAMMUKE IIPOLECCC
3HeKTp0MaFHHTHOﬁ WHAYKIIMHU, BOBHUKHOBCHUC WU U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHUEC TEMIICPATYPhI C TCUCHUEM BPEMCHU B IMPOLECCE YCTAHOBJIICHUSA TCIIJIOBOI'O PABHOBECUS U

T. 1.

Ha YpOoKax OHOJIOTUH TIOSABISAETCS BO3MOXKHOCTH MOJIYYHUTh KOJHWYCCTBCHHLIC JaHHBIC IIpU
IMMPOBEACHNU OIIBITOB, HAIIPUMCP: IIPU ONPCACICHUN q)aKTOPOB, BJIMAOINHUX Ha CKOPOCTH IIpoHecca
q)OTOCI/IHTC?;a, opu MU3Y4YCHUU ObIXaHUA KOpHefI U JIMCTHEB, IIpHU HUCCIICAOBAHUU YCHOBI/Iﬁ
npopacTtaHusgd CEMsH U T.O.

Ha ypokax XMMUM Ha KOJIMYECTBEHHBIH YPOBEHb NMEPEXOIAT MPAKTHUECKUE PabOThl MO U3YyYCHMIO
npoliecca IEKTPOIN3a, UCCIEA0BaHUE SK30TEPMUUYECKUX U YHAOTEPMHUUECKUX PEAKIIUN, TEIIOBOIO
spdekta ropeHuss TormBa U T.A. C UCHONB30BAaHUEM TPAJAULMOHHBIX "aHAIOTOBBIX" CPENCTB
NOJOOHbIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, TNpH Tmepexoae Ha LUPPOBYIO
7a00paTopyui0 B TEMaTHMYECKOM IUIAHUPOBAHMM HEOOXOAMMO MPEAYCMOTPETh JOMOJIHUTEIBHOE
BpeMs A1 00ydeHHsl paboTe ¢ JaT4MKamH, BKJIOYas COOPKY SKCIEpUMEHTAIbHON YCTaHOBKU C
JaTYMKaMHM, CHATHUE MOKA3aHUM € SKpaHa KOMIIbIOTEpA, ONIPEIEICHUE OTPEMIHOCTEN N3MEPEHUH.

s paGoThl ¢ HUPPOBBIMH JaTUUKAMH HCIIOJIb3YETCS CIEMaIbHOE MPOrpaMMHOE obOecrieueHue,
YCTAHOBJICHHOE Ha KomribtoTep. [lJis KOMMYHUKAIUU IU(PPOBBIX NATUYUKOB, 3aIHCU U XPaHEHUS
uH(pOpMalnK, MOTYYEHHON C UX MMOMOIIBIO, IIU(ppOBas 1abopaTOpPHUs UCIOIb3YETCA B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonb30BaHue KOMIBIOTEPHOH (DOPMBI PErucTpallii MOJYYEHHBIX 3HAYEHUH M TOCTPOCHUS
rpagukoB H3MEHSET NOAXOAbl K O(OpPMIIEHHIO JaOOpaTOPHBIX U MPaKTHYECKUX padoT
00y4aroIuMucs.



JlanHble, MoylydeHHbIe TPU TOMOIIH IU(PPOBBIX TaTYMKOB, BHOCSATCS B AJIEKTPOHHBIE TAOJIUIIBI, UTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHCUMOCTEH MCCIIEAYEMBIX BEIMYMH Ha dKpaHe KoMmmbioTepa. Ha
OCHOBaHUU 3TUX TpaUKOB JeNIaTh BBHIBOABI O XapaKTepe 3aBUCUMOCTH BEJIMYMH OT BPEMEHH MU
Opyrux mapamerpoB. Ha  yrioyOnmeHHOM — ypoBHE —1menecooOpa3sHO — o0ydaTh  MPOBOJIUTH
anmnpOKCUMAIIMIO BEHIOPAHHBIX TOYEK UTOrOBOM rpaguueckoi 3aBUCUMOCTBIO.

DT HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3UPOBATh PYTHHHBIC IPOLEAYPHI 3alOJHCHUS
TaOJIMII, BBIMOJTHCHUE OJIHOTHITHBIX pacueToB, moctpoeHus rpadukoB. {udposas ¢oroxamepa
no3BoJsier cdoTorpadupoBaTh COOpPaHHYI OKCIEPUMEHTAIBHYI) YCTAaHOBKY H IPUKPEIHTH
¢dororpaduro B 37eKTpOHHBIA oT4eT. TakuM 0Opa3oM, OCYHIECTBISETCS MEepexoa K O(OpPMIICHUIO
AJIEKTPOHHOTO OTYETa O MPOJICITAHHOM YKCIEPUMEHTE, IIPOCKTHOM WIIA UCCIIEIOBATEIbCKON padoTe.

B03M0OXHOCTB UCTIONB30BaHMS BHICOHAOIIOICHUS 32 IPOIIECCOM BBIMOJHEHUS MPAKTHYECKUX padoT
00y4aroIyUMHUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO PadoT.

OJEeKTPOHHBIH OTYET O MPOAETAHHOM NPAKTUYECKOM paboTe MOXKET COINpPOBOXKIATHCA
NpUKpEIUIeHHON  (oTorpadueil, KoTopas MO3BOJSIET OIEHHBATH IPABHIBHOCTH COOpaHHOM
9KCHEPUMEHTAJIbHON yCTAaHOBKM, 0Oojee IOJHO OHpeAensTh IMOJHOTY M  HPaBUIIBHOCTb
IIPOJEIIAHHOTO UCCIIEJOBAHMS, aHAIN3UPOBATh JIOCTOBEPHOCTh IIPEICTABICHHBIX
OKCIIEPUMEHTAIBHBIX  JaHHBIX. IIpy OJHOBpEMEHHOM  BBINOJHEHMM pPa3HbIMM  IPYyNIIAMH
00yJarloIMXCs Pa3HBIX MHCCIENOBATEIBCKUX PabOT IenecooOpa3sHO HCHOIb30BaTh BUAEO3ANUCH
BCero xoaa pabor. B 3Tom ciyyae oLeHMBATbCs MOTYT HE TOJBKO IPEAMETHbIE Pe3yJbTaThl,
CBSI3aHHBIE C MPOBEJICHUEM KOHKPETHOTO dKCIIEPUMEHTA, HO U KOMMYHHUKATUBHBIC U PETYJIATHUBHBIC
NefcTBUA: IUIaHUpOBaHUE palOThI, OTCIEXKHBAHME XoJa pabOThl, KOPpEKIMs IulaHa paloTHI,
KOMMYHHKAIIHSI B COBMECTHON JEATEIBHOCTH, HATMYNE (WM OTCYTCTBHE) KOH(DIMKTOB M CIIOCOOBI
UX pELICHNUS.

Hcnons3oBanne MUQPPOBBIX JTA00pATOPUI CYIIECTBEHHO PACHIMPSET CIIEKTP BO3MOXKHBIX OIBITOB U
HCCIIETOBaHMM, 0COOEHHO ATO KacaeTcsl H3yueHUs] OMOJIOTHH U XHUMHUH.

Pacimmpenue crexkrpa BO3MOXHOCTEH MOXKHO IPOMJUIIOCTPUPOBATH HAa NPUMEPE HU3YYEHHUS
AIIEKTPOMAarHUTHOW MHIYKIMHM B Kypce Qu3uku. [Ipy mMcnonab30BaHUM CTPEIOYHOrO aMIiepMeTpa
TPaJUIIMOHHO HAOMIONAIOT JUIIb (aKT BO3HUKHOBEHMS WHAYKLIMOHHOTO TOKa B IPOBOJHUKE U
M3MEHEHHUE €ro HaIlpaBJIEHUs NMPU U3MEHEHUU CKOPOCTH BHECEHMs] MarHuTa WM €ro MOJSPHOCTH.
Hcnonb3oBaHue IUQPPOBOro JaTyMKa IO3BOJSAET MONY4UTh ocuuiuiorpamMmy OJIC MHAYKIMH,
BO3HUKAIOIIEH B KaTyIIKe, IPU MPOJIETe Yepe3 Hee MarHuTa. DTO MO3BOJISIET CPAaBHUBATH 3HAYCHUS
MakcuMainbHbIXx OJIC mpu mposere yepe3 KaTyLIKy MarHuTa C pasHbIMH CKOPOCTSIMM U C Pa3HOU
MOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJTy4YEHHOU 3aBHCUMOCTH, KOHCTPYHpOBATh
DKCIEPUMEHTAJIbHBIE 3aJa4l 110 U3YUEHHIO 2JIEKTPOMAarHUTHON MHIYKLUH.

[udposas mnabopaTopus MO3BOJISET OPraHU30BaTh MPOCKTHYIO M y4€OHO-HCCIIEI0BATEIbCKYIO
JeSITebHOCTh IIKOJBHUKOB KaK B paMKaX YpOKOB, TaK M BO BHEYPOUHOH nesTenbHOocTH. Hanmuuue
pa3sHOOOpa3HBIX IUQPPOBBIX JATYMKOB JAE€T BO3MOXKHOCTH TIPOBOIHMTH CaMble pPa3HOOOpa3HBIC
UCCIICIOBaHMs, ONMUPAsCh HAa MHTEpechl oOyyarommuxcs. B kadecTBe mpumepa MOXHO NPUBECTU
WCCIIC/IOBAaHHUST  HKOJIOTUYECKOW HANpaBJICHHOCTH TIO0 BBIABICHHIO (DAaKTOPOB  3arps3HEHHUS
OKpY’KaloIIel cpelibl, U3Y4EHHUIO SKOJIOTUYECKOTO COCTOSIHUS MOMEIEHUH IIKOJIbI, IOYBbI, BO3/1yXa
B HAaceJEeHHOM MyHKTe M T.J. MccnenoBarenbckue paboThl C UCIOJIb30BAHUEM U(PPOBBIX TaTYMKOB
nenecooOpasHo mpetararh ywammmes 10 - 11 kjmaccoB B pamkax o00s3aTelnbHOM Ui HUX
MIPOSKTHOHN JIeATEIIEHOCTH. BBIMOTHEHNE TaKUX MPOEKTOB SBISICTCS OCHOBAHHWEM JUIS OIICHKH HE
TOJILKO YPOBHS c(hOPMUPOBAHHOCTH MPEIAMETHBIX PE3Yy/IbTAaTOB, HO UTOrOBOW OLIEHKU JAOCTHXKEHHS
METaINpeIMETHBIX Pe3yJabTaTOB OOy4YeHHs: KOMMYHHKATHBHBIX (KOTOpPBIC OIICHMBAIOTCS KaK B



npouecce NpoBefeHHs padoThl, TaK M B IMPOLIECCE 3allUThl MPOEKTa WIM HCCIEAOBaHUA) U
PETYJIATUBHBIX (KOTOpBIE OLIEHUBAIOTCS B IIPOLIECCE BHINOIHEHUS IPOEKTA).

OcHamienue s u3y4eHust (GU3MKU MPECTABICHO B BUAEC 00OPYIOBAHHS ISl IEMOHCTPAIIMOHHBIX
OIIBITOB U 00OPYAOBaHUS JJIsl Ta0OPATOPHBIX paOdOT M YUEHUYECKUX OIBITOB, BKIFOYAs OOIILYHO JJIst
€CTECTBCHHO-HAYYHOTO IUKIA MU(PPOBYIO JTA0OPATOpHIO, a TakkKe MUPPOBYIO JTaOOPATOPHUIO IO
¢busuke (KaK JOMOTHUTEIBHBINA AJIEMEHT JJIs YIIyOJeHHOTO U3YUeHUS (DU3UKH).

JleMOHCTpalMOHHOE 00OpyZOBaHHE O0ECIEeUYnBAaET BO3MOXKHOCTb HAOIOJCHHUS OOJBIIMHCTBA
M3Y4aeMbIX SBJICHMM, IMPOLECCOB M 3aKOHOB. OTO BO3MOXKHO IIPHM ONTHMAJIbHOM COYETAHHUHU
AHAJIOTOBBIX M HM(POBBIX CPENCTB HAOIIOACHWS, aHANW3a W3MEpHUTENbHON HHpopManuu. Tak,
Harpumep, Ui Kypca (PU3MKH OCHOBHOM LIKOJIbI €CTh BO3MOXKHOCTb JIEMOHCTpPALIMU KJIACCUYECKUX
JEMOHCTPALIMOHHBIX 3KCIIEPUMEHTOB: IaJeHUE Ten B TpyOke HbroTOHA, AeMOHCTpauus AeHCTBUS
aTMoc(epHOro JaBieHMs, 3akoHa [lackamd, wu3MeHeHus oObemMa Tel IpPU HarpeBaHUU
(oxJakJeHun), TPUTSDKEHUST MOJeKyn u T.0. HaOop mo »neKTpocTaTHKe IaeT BO3MOXKHOCTH
JEMOHCTpAllMM  3JIEKTPU3alMM TeJl, 3aKOHA COXPaHEHMs 3apsija, JIMHUW HalpsHKEHHOCTH
QIIEKTPUYECKOTO0 TMOJIsi MU T.JO. U MOXKET MHCIONb30BaTbCsl Kak 8§ Kilacce NpU H3YYEHHH
3JIEKTPOMAarHUTHBIX SIBJICHUM, Tak U B 10 K1acce npu U3y4EHUH JIEKTPOCTATHKH.

[lpy mnpoBeneHHH JIEMOHCTPALMOHHBIX OIBITOB JOJDKHBI COONIOJAThCS TpeOOBaHHS K UX
HarJI1JHOCTHU (SICHaSI U TIOHsTHAA ITOCTAaHOBKA OHI)ITa), BUIUMOCTHU [JIA BCCX y4dalllUXCs KJlacCa (HpI/I
HAJIMYMKA MEJKUX JIeTAJICd HCIOJB3YeTCS WX YBEIMYCHHOC W300paXCHHWE TMPH  OMOIIU
BeO-KaMephl), AMOIMOHAIBHOCTH M, MO BO3MOXXHOCTH, 3aHUMATEIBHOCTH (JIE€MOHCTPAIIMOHHBIH
OMBIT JIOJDKCH BBI3BIBATh MHTEPEC YYAIIMXCS, CO3/[aBaTh MOTHBAIMIO K HM3YYCHUIO IMPEIMETa) U
yOemuTeIbHOCTH (ITOKa3bIBaTh TOT 3P QPEKT, HA JEMOHCTPAIMIO KOTOPOTO OH OBLII HAIIPABJICH).

Opnako peanu3anus AEATEILHOCTHOTO TOAXOAa B OOydeHUH (PU3HKE TNEPEHOCHT aKIIeHT C
JEMOHCTPALlMOHHOTO JKCIEpPUMEHTa Ha ydeHudyeckuil. Hampumep, mo MexaHHKE HCClIE€OBaHHUE
KMHEMaTUYeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB IMHAMUKHU, KOJIeOaTeIbHbIX ABM)KCHUN MEPEHECEHO B
YUEHUYECKUH HKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. llpu wnsydenun
ANIEKTPOAMHAMUKHU J1abopaTopHOe O00OpYJOBAaHUE IIO3BOJISIET HCCIEA0BaTh HE TOJBKO 3aKOHBI
MOCTOSSHHOTO TOKAa, HO C MCIOJb30BAaHUEM KOMIBIOTEPHOIO oOcHMIIorpada Mo3BOJISET
npoHalII0/1aTh U UCCIEeI0BaTh 3JIEKTPUUECKUE LEMH MEePEMEHHOro TOKa, OJOK JHO0JI0B MO3BOJISIET
UCCJIEIOBaTh BOJIbTAMIIEPHBIE XapaKTePUCTUKU Auoja. llpu u3ydeHuMM ontuku sabopaTopHOE
000pyJIOBaHUE MO3BOJSET HM3YYUTh 3aKOHBI T'€OMETPUUYECKOM ONTHKH (TpeloMIIeHHE CBeTa B
MONYIWINHAPE W TOJNyYeHHE HW300paKeHHs B JIMH3aX) M TPOHAOIIOIATh OCHOBHBIC SIBJIICHUS
BOJIHOBOM onTuku (uHTepdepeHIus ¢ Mojispu3alus), HUCCIenoBaTh AU(pakinuio cBeTa
(mndpakunoOHHAS PEIIETKA).

B coorBercTBMM ¢ mpeaIMETHBIMU pe3ynbTaTaMd oOOyueHuss Qu3nke oOopynOBaHUE IS
YYEHHUECKUX OIBITOB 00ECIeYrBaeT MPOBEJCHHUE CIEAYIOIUX THIIOB paboT, CrpyNIHUPOBaHHBIX MO
BHJIaM JIEATEIbHOCTH, HE3aBUCHUMO OT MX TEMAaTUYECKON MPUHAIJICKHOCTH:

1. IIpoBeneHre MPSAMBIX H3MEPEHUH (U3NUECKUX BEIUYHH (M3MEPEHHE MacChl, 00beMa JKUJIKOCTH,
TEeMITEPaTypbl JKUIKOCTH, CWJIbI, CHJIBI TOKA, HANPSDKEHHS) C HCIOJNBb30BAHUEM aHAJIOTOBBIX H
U(PPOBBIX TPHUOOPOB.

2. IIpoBepka 3aJaHHBIX MPEINOJIOKEHUN (TpsMble U3MEPEHUsT (PU3NUECKUX BETMYMH U CpaBHEHHE
3aJJaHHBIX COOTHOLICHHM Mexay HuMu). Hampumep: mpoBepka yclIOBUHM IJIaBaHUS Tell, YCIOBHM
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIEeNOBATEIbHOIO U  MAapalIeNIbHOTO
COEIMHEHUS TPOBOJIHUKOB U T..



3. Pacuer 1o moslydyeHHBIM pe3yJbTaTaM MPSMBIX MU3MEPEHHH 3aBUCUMOIO OT HHMX Mapamerpa (B
OCHOBHOM IIKOJIe) U KocBeHHbIe u3Mepenus (B 10 - 11 knaccax). Hanpumep: yckopeHue tena mpu
PaBHOYCKOPEHHOM  JIBUKEHHUH, YCKOpPEHHE CBOOOJHOrO TMaJeHHs, JKECTKOCTb MPY>KUHBI,
KO3 PHULMEHT TPEHUS CKOJIBKEHUS, MEXaHU4ecKasi paboTa U MOLTHOCTb U T.1.

4. HaOmioneHue SBICHUI M MOCTAHOBKA OMBITOB (Ha KAaYECTBEHHOM YPOBHE) IO OOHApPYKEHHIO
(GakTOpoB, BIMAIOLIMX Ha MPOTEKaHHWE JaHHbIX sABJIeHUH. Hampumep: mnpsmonuHeiiHoe
pacnpocTpaHEHUE CBETa, JUCHEPCHsI CBETAa; U3yUCHUE CBOWCTB M300pakeHHs B IUIOCKOM 3€pKaje U
T.IL.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUECKOW BEITUYMHBI OT JPYroM C MNpEeACTaBICHHEM
pe3yibTaToB B BHJE rpaduka M pacuera MCKoMoro mnapamerpa. Hampumep: 3aBHCHMOCTH IIyTH
PaBHOMCPHO ABMIKYHICTOCA TCJIa OT BPCMCHU ABWIKCHUSA TCJIa; CHUJIbI TPCHUSA CKOJIBKCHUS OT CHJIbL
HOPMAaJIbHOI'O 1aBJICHUs, KauecTBa 0OpabOTKH MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHJIbI TPEHUS OT
IUIOMIA Y COIPHUKOCHOBEHMUS TEJ; CUJIbl YIPYTOCTH OT YMJIMHEHMS IPYXKUHBI; BBITAIKUBAIOIICH
CHJIBI OT 00beMa NOIPYKEHHOW YacTW Tela M OT IJIOTHOCTH KHMJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJIa, OT INIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO U T.JI.

JlaGopaTopHoe o00opyaoBaHHE O0O0ECIEUUBACT CAMOCTOSITCIbHBIA YUYEHUYECKUM HKCIIEPUMEHT,
KOTOPBI MOXET UMETh pa3inuHble POopMbl: (PPOHTANBHBIN SKCIEpUMEHT ((PPOHTANBHBIE OMBITHI U
nabopartopHbie pabOTHI), padOTHl MPAKTHKYMa, y4eOHO-HCCIICIOBATEIILCKHE PA0OTHI U MPOSKTHI
JKCIIEPUMEHTANLHOrO xapaktepa. [Ipm 3ToM HOpPMATHBHO-00s3aTENBHBIM BHE 3aBHUCHUMOCTH OT
ypoBHS u3ydeHHs (u3uku (0a30BBIA WM YIIyOJNCHHBIH) W 00pa30BaTENIBHONW MPOTPAMMBI
(OCHOBHAsI WJIM CpelHsAA LIKOJIa) SBISETCS (POHTAIbHBIN JKCHEpUMEHT. MIMEHHO mocpeacTBOM
(GPOHTANIBHOTO JKCIEPUMEHTA JOCTUTAIOTCS MPEAMETHBIE Pe3yibTaThl JKCIEPUMEHTATBHOTO
XapakTepa, a yJalluMHUCs OCBAaMBAIOTCS CIOCOOBI NEHCTBHUIl, COOTBETCTBYIOIIUE YKA3aHHBIM BBIIIE
IATH TUIaM padoT. JIabopaTOpHBINA MPAKTUKYM IIEJIECO00pa3eH TOJIBKO MPHU YrIIyOJEHHOM YPOBHE
U3YYEHHUS MIpeIMeTa.

OnTuManbHBIM JUISE TOCTHDKEHHS IIeJied TpoBeACHUST (POHTAIBHOTO SKCIEPUMEHTA SIBISICTCS
MpeJICTaBICHHUEe J1abopaTOPHOTO O0OpPYNOBAaHUS U MATepUATIOB B BHJIE TEMAaTHYECKUX KOMILIEKTOB
M0 MEXaHWKe, MOJICKYJSIPHON (U3HKe, IEKTPUUECTBY W onTuke. Vcrmoiap30BaHne TeMaTHUYECKUX
KOMIUIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BaXKHEHINIETO YMEHHUs, KaK MOJ00D YUaIllMMHCS
000pyIOBaHHS B COOTBETCTBHH C IIEJIBI0O HCCIEAOBAaHUS U3 U30BITOYHOM HOMEHKJIATYPHI
MPEJIOKEHHOTO KOMIUIEKTA; TO3BOJISIET MPOBOIUTH SKCIIEPUMEHTAIbHYIO pabOTy Ha JIOOOM dTare
ypOKa; YMEHbINIAeT TPYIOBBIE 3aTpaThl YYHUTENsl IPH TOJTOTOBKE K YpPOKaM, TOCKOJIBKY HeE
TpeOyeTcs MepeKOMIIOHOBKA 000PYA0BaHUS B COOTBETCTBUU C 331auaMi KOHKPETHOTO ypOKa.

HpI/I IJIAaHUPOBAHUHN TIPAKTHYCCKUX pa60T BA)KHO HMMCTb B BUAY, UTO NPCAMCETHLIC PC3YJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKTepa MOryT OBITH OCBOEHBI TOJIBKO IIpru OINTHUMAJIbHOM COYCTAHUU
KpaTKOBPEMCHHBIX (prHTaJ'IBHLIX OIIBITOB U OAHOYAaCOBBIX J'Ia60paT0pHHX pa60T.

BaxHoe 3HaueHue umeeT TOT (akT, YTO B COCTaB (PPOHTAILHOTO OOOpPYAOBaHUS HapsAy C
AQHAJIOTOBBIMM BXOJAT M IU(POBBIE cpeacTBa H3MepeHHs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEeKyHJIOMEp C JaT4YMKaMH, JJIEKTPOHHBIE BEChl M JATYUKU HUPpoBoil maboparopuu. Takum
00pa3oM, Ipu MPOBEJACHNU (PPOHTATILHOTO IKCIIEPUMEHTA B OCHOBHOM HIKOJI€ YYEHUKH 3HAKOMSATCS
C DJIEKTPOHHBIMH CTIOCO0aMH U3MEPEHUN U BBIYUCIICHUH.

bnok oOopynoBaHus A ydyeHHYecKHMX paboT mo ¢usuke copmupoBaH Ha 0Oaze MepedHs
o0opynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO OJK3aMeHa 1o  (usuke.
Ucnonp3oBaHnne mnpubOOpoB W OOOpYHOBaHUS C E€AUHBIMH JJI1  BCEX  OOYYaronIuXcs
XapaKTEePUCTHUKAMU TO3BOJISIET CTaHAAPTHU3UPOBATh MPOLEAYPHI BHIIOTHEHUS SKCIEPUMEHTAIbHBIX



3aJJaHUi Ha 2K3aMEHE U 00ECIECUYUTh HAEKHYIO OLEHKY PE3yJbTaTOB HA OCHOBAHUHU JKCHEPTHOU
NPOBEPKH OTBETOB oOyuaronmxcs. [Ipy 3TOM oOCHOBaHHMEM sl BBIBOJA O NPAaBUIBHOCTU
IIPOBEJCHUS JAHHOTO OIbITa SIBJIAIOTCS PEe3yJlbTAaThl, IOIYYECHHBIE YYAIUMUCA IOCPEICTBOM
NPSMBIX U3MEPEHHUH 3aJaHHBIX (PU3NIECKUX BETUYMH.

HaGop mis mpoBeaeHHss OCHOBHOTO TOCYAApCTBEHHOTO SK3aMeHa oO0ecleuMBaeT pa3paboTKy
HECKOJIbKUX OJHOTHITHBIX 3a/JIaHUi MPH UCIIOJIB30BAaHUH OJIMHAKOBOTO OOOpPYIOBAHUS C Pa3HBIMHU
XapaKTEePUCTHKAMH. DTOT MOJIXO/ 1IEJIECO00pa3HO UCIOIb30BaTh U MPH NPOBEACHUU (DPOHTATBHBIX
OIBITOB U Ja00opaTOpHBIX paboT. Hampumep, nmpu nmpoBeIeHUN UCCICIOBAHHUS 3aBUCHMOCTU CHJIBI
TOKa OT HANpPsDKEHUS MOXKHO BBIJCIUTH B KJIAacCe TPYIIbI, KOTOphle OyAyT HMPOBOIUTH ITaHHOE
UCCIICIOBAaHHE, UCTIONB3Ysl PE3UCTOPHI C Pa3HBIM CONPOTUBIICHUEM, U JIaMIO4Ky. [1o pesynbraTam
MOYKHO CPaBHUTH MOJYYECHHBIE 3aBHCUMOCTH, OOCYIUTh TPAHMIIBI BBHINOJHEHHUs 3akoHa Oma i
y4acTKa LeMH, ONPEICIUTh COTPOTHBIICHUS PE3UCTOPOB.

CrnepgyeT OTMETUTH, YTO TPH NPOBEACHHH (PPOHTAIBHBIX ONBITOB W J1a0OpaTOpHBIX paboOT B
OCHOBHOII 1IKOJIE TpeOyeTcs 3aluch Pe3yIbTaTOB BCEX MPSAMBIX U3MEPEHUN C yUeTOM aOCOTIOTHOM
MOTPEITHOCTH. 3/1€Ch TpPH  HCIOJB30BAHMHM  TPAAMIIMOHHOTO  000pynoBaHus  (MEH3YpOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIEPMETPOB U BOJBTMETPOB aAOCOIIOTHYIO
MOTPEITHOCTH I[EJIECO00Pa3HO CBI3BIBATH C IICHOW JCICHUS MPUOOpa, a IPU Mepexoie K MUPPOBLIM
UHCTpyMeHTaM (u(poBbIe BEChl U JAaTUYMKH) YUYUTh PabOTaTh C OMHCAHUSIMH STUX MPUOOPOB,
BBIJICTISIL JTaHHBIE 00 aOCONFOTHOW IOTPENIHOCTH, JIMOO TMpejiaraTh 3HAYCHHE IMOTPEITHOCTH B
TEKCTE 3aJaHuil.

[Ipu mpoBeneHUU WCCIEAOBAHUS 3aBUCUMOCTEH OAHOW (U3MYECKON BETUYMHBI OT JPYroiu
yyaniecsi TOJKHBI OCBOUTH TIOCTPOSHUE TPaPHUKOB ¢ yKa3aHHWEM aOCONFOTHBIX MOTPEIIHOCTEH, a
IIpU MPOBEACHUU PabOT Ha MPOBEPKY MPEANOIOKEHHUHN - YMETh CPABHUBAThH 3HAYCHHUSI IBYX MPAMBIX
U3MEPEHH C ydeToM aOCONIOTHOM MOTPEUTHOCTH (HAmpuMep, MyTeM CpaBHEHUS HMHTEPBAJIOB
MOJIyYEHHBIX 3HA4YeHH Ha 4yucinoBod ocH). [IpoBeneHue u3mepeHuil M HCCIEIOBaHUN B Kypce
¢umzuku 10 - 11 kiaccoB JOMONHSIOTCS MCIOJIB30BAHUEM OTHOCHUTEIBHBIX IOTPEIIHOCTEH,
yyamuecs JAOJKHBl HAYYUTBCS PACCUMTHIBATH OTHOCHUTENBHBIE MOTPEIIHOCTH B MPOCTEHIINX
CITy4asix PsIMBIX U3MEPEHUM U CPAaBHUBATh TOUHOCTH PA3JIMUHBIX U3MEPEHUH.

OOpaiiaeM BHHMAaHHE, YTO OLIEHHMBAHHE J1a0OPATOPHBIX pabOT JODKHO Oa3upoBaThbes, Kak M B
KpUTEpUAX OICHUBAHMUsS OJKcrepuMeHTalnbHbIX 3amaHuii KMM OI'D, He Ha mnpaBUIBHOCTU
odopmieHus otuera o paboTe, a Ha MPAaBUIBHOCTU JIEHCTBUI 1O cOOpPY YCTaHOBKH, IPOBEIECHUIO
OTIBITOB, CHATHUIO MTOKa3aHUN IPUOOPOB.

OcHaiienue Uisi u3ydyeHus OUOJIOTUU TPEACTABICHO KOMIUIEKTaMU JE€MOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparos, repdapueB M KOJUIEKLUMH MO pa3HbIM TeMaM Kypca OHOJIOrMM, a Takxke HHU(POBOii
naboparopueit A MpOBeIeHUS MpakTUUecKux padot. Kpome Toro, npu n3ydeHun OMOJIOTUU MOXKET
UCNONb30BaTh LH(ppoBas maboparopuss MO OHUONOTUM (KaK JOMOJHHUTEIbHBIM 3JIEeMEHT Juis
yTIyOJIGHHOTO M3y4YeHUs Kypca).

B ydeGHOM mporecce ydamuecs JODKHBI TOJTYYHUTh BO3MOKHOCTH YYBCTBEHHOTI'O BOCHIPHUSTHS
U3Yy4aeMbIX sBJIEHUH U 00beKTOB. OIHAKO M3ydaeMble SBJICHUS U OOBEKTHl HE BCErJa MOTYT OBITh
HEMOCPEACTBEHHO BOCIPOM3BEEHBl WIM IOKa3aHbl B y4yeOHOM IOMelleHHMH. B 3ToM ciydae
yuyeOHOe 000pYyAOBaHUE 1aeT BO3MOXKHOCTb MX BOCIPOM3BECTH ONOCPEIOBAHO, Yepe3 KOJUIEKIUIO,
repOapHbIi TUCT, MUKpOMpenapaT, MoJiellb, BUI€O(PparMeHT U T.1I.

Brnaxurlie npenaparbl MPEACTABIISAOT coboif HATypaJbHBIC OG’BCKTLI, CMOHTHUPOBAHHBIC Ha
CTCKJITHHOM TJIaCTUHKE M ONMyHICHHBIC B CTEKJITHHBIN OUINHAP C KOHCGpBI/IpymI_HeI\/’I KHUIKOCTBIO,
100 MMPEACTAaBJICHHLIC B IIJIACTHUKCE. 3I[eCL npeajIararoTCsa TOTAJIBHBIC IIPCIIAPAThI, MMO3BOJIAIOIINC



M3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero Jactu, (Hanmpumep: "Kopenb 6000BOro pacTeHus ¢
kiayoenbkamu", "l'amroka"); aHaTOMHYECKHE TNpenapaThl, NpeAHA3HAYCHHbIC [UIS H3Y4YCHUs
BHYTPEHHEI0 CTPOCHHUS OpraHM3Ma WWIM €ero opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
nsrymku", "BHyTpeHHEe cTpoeHHe NTHUIH'"); OMOJIOTHYeCKHe pernaparhl, JAIOIUe MPEeICTaBICHHIE
0 CTamusx pa3BUTHs opraHu3ma (Hampumep: "PazButue xoctucToil pwiObl", "Pa3zButne Kypuis'").
Bnaxnble npenapaTsl UCHOJB3YIOTCS KAaK pa3/laTOYHbIM MaTepHall B IIPOLECCE AEMOHCTpALUU IpU
M3YYeHHH HOBOTO MarepHuaja WJIM B IPOLECCE BBINOJHEHUA MPAKTUUYECKUX 3aJaHHil,
pa3pabOTaHHBIX HA KX OCHOBE.

['epbapun - coOpaHue MPEeCCOBAHHBIX, 3aCYIICHHBIX PACTEHUN WIIM UX YacTeW MOMOTalT U3Yy4aTh
pacTeHHe B KaOMHETE M y3HAaBaTh €ro B MpUpOJE, a repOapu3amms - Haubojee MPOCTOH CIocoo
COXpaHEHHs PACTCHHH M WX YacTeil B TeueHHE JJIUTEIBHOrO BpeMeHH. B mepeuHe mpesiaraercs
cucreMaruueckuii repbapuii (Hampumep, "OCHOBHBIE T'PYIIIBI pacTeHU'") W repdapuii 1Mo oOoIei
Ouonornu (KOTOPBIA TO3BOJIAET MPOMIUIIOCTPUPOBATH HM3MEHYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CHCTEMAaTHYECKHE KATErOPUH U BUI000pa30BaHKe, TUBEPIeHIIMS U KOHBEPTCHIIUS, TOMOJIOTUYHBIC U
AQHAJIOTHYHBIC OPTaHbl, PyIUMEHTAPHBIE OPTaHbl, apoMop(03, uanoafanTanus GeHoTUN U TeHOTHIL,
TOJUIUIOUVSI, OTHAJICHHAss THOpUIM3alMs, B3aUMOJCHCTBUE pAcCTEHUH ¢ aOMOTUYECKUMU
dakTopamMu cpebl, B3aMMOJEHCTBHE pacTeHHil ¢ OmormyeckuMm (axkropamu cpexbl). ['epObapHbIit
MaTepHrall UCIOJIb3YIOT KaK pa3JaTOYHbI MaTepuai Ui IEMOHCTPAIIUN U3y4aeMbIX OOBEKTOB, IS
BBITTOJIHEHUS MPAKTUYECKUX 3aJaHUA NpU 3aKPEIUICHUH MaTepualia MM JHArHOCTHKH Y4eOHBIX
pEe3yJIbTaTOB.

Taxke TpeACTaBICHbl KOJJIEKIUM - HAOOphl TPEAMETOB WJIM BEUIECTB, IMOAOOpPAHHBIX IO
onpeneneHHbIM npu3HakaM. OOBEKTaMH MX MOTYT OBITh paclpaBlIeHHblE U 3acyllEHHbIE
HAcCEKOMbIE, PaKoOOpa3Hble, PAKOBHHBI MOJUIIOCKOB, OT/AEJIbHBIE YAaCTH CKEJIETOB >KMBOTHBIX. B
KOJIJIEKIMSIX COYETAIOT HaTypalbHble OOBEKTHI C UX U300paKEHUEM B BUJEC PUCYHKOB WU MYJISDKEH
- nmutanmid. [IpemioxkeHHsie B nepedyHe MOp(oIornyeckre KOJUIEKIUH JAI0T IMPEICTaBICHHE O
BHEIIHEM CTPOCHHWU OpPraHOB MM HUX YacTel, IMO3BOJIAIOT IPOBOAUTH CPABHEHUS OOBEKTOB,
BBISICHATH UX OOIIME YepThl U 4epThl pa3nuuus (Harnpumep: "[IpencraBurenn oTpsaoB HACEKOMBIX"
U JIp.); 00I1€0HOIOrNYEeCKHE KOJJIEKIMH MTO3BOJISIOT BBIACHATH B3aMMOCBSI3U B OPraHUYECKOM MUDE,
paccmaTpuBaTh pa3BUTHE OPraHU3MOB, IPOCIEKHUBATH OOLIEOMOIOrMYECKUE 3aKOHOMEPHOCTHU
(mampumep: "IIpuMepsl 3aUTHBIX MpUcnocobaeHnit y Hacekombix'"). Komnekuuu, kak u repbapuu,
UCIONB3YIOT KakK pa3/laTOYHbIM MaTepuan JJisd JEMOHCTpAallMU H3y4aeMbIX OOBEKTOB, JUIf
BBITOJIHEHUS] MPAKTUYECKUX 3aJaHUM NpU 3aKperjieHUH MaTepuana WM JUarHOCTUKU Y4eOHBIX
pe3yIbTATOB.

O3HakoMIiieHHE yqamuxcsa € MHUKPOCKOMUYCCKHMM CTPOCHUEM JKUBBIX OPraHu3MoOB - OJJHa U3
[JIABHEHIINX 3a/ad HAyKH, MO3BOJSIOIIMX TIIOABECTH IIKOJBHUKOB K IOHHMAaHHMIO €IUHCTBa
OopraHu4eckoro mupa. st mpoBeaeHus 1a0opaTopHBIX padoT B U(PPOBYIO J1a0OPATOPHIO BKIIOUEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCYAbl U 000PYAOBaHUS OOLIEro Ha3HAuUeHHUsI UMEIOTCS He0O0X0IuMoe
OCHAIIIEHHE ISl POBECHUS 1a00paTOPHBIX paldoT.

[MudpoBast naboparopuss BKIOYAaET HAOOp MM M3TOTOBJICHHUS MHUKporpenapatoB. Caexwue
mperapaTsl M3rOTAaBIUBAIOT I HEMEIJICHHOTO paccMOTpeHus. K HUM OTHOCSTCS KUJIKOCTHBIC
(0OBEKTHI OOBIYHO TIOMEMIAOTCS B BOAY, a MpEenapaThl COXPAHSIOTCS B TEUEHHUE HECKOJIBKUX JTHEH),
cyxue (HampuMep, YacTUIly NTHYbEro TIepa, MPOCTO TOJOXKUTh Ha MPEAMETHOE CTEKIO H
MHUKpPOCKOIIUPOBATh), JKUBBIE TMpemaparhl (Ma3Kh - KaIUld >KUJIKOCTH, HampuMep KpOBU) H
BHUTAJbHBIC TIpermapaThl (KOTOPBIE WCHOJB3YIOTCSA JUIS HM3YYCHHS MAJIOKJICTOYHBIX OOBEKTOB
(mpocTelnX, KOJOHUM BOJOpOCHel), Juis HaOmoaeHus ABMXKeHUs (Tydenbkd, ameOsl).
[TpuroToBieHNEe MUKpOTIpEIiapaTa BEIPA0ATHIBACT Y yUaIIerocss HaBBIKH CAMOCTOSATEIHLHOU PaboTHI,
AKTUBH3UPYET UX MO3HABATEIBHYIO JESTEIBHOCTh U 3HAKOMUT C TEXHUKOW U METOJAUKONW HAYYHOTO



uccienoBanus. B mudpoByro madbopatopuio BKIIOYEH TaKKe U HAOOP MUKPOMPEapaToB, KOTOPHIi
COACPKHUT IIOCTOSAHHBIC IIpCriaparbl, MAOJIOC BpCMA COXpPAaHAKOIINECI B HNPUTrOAHOM  UIA
MUKPOCKOIIUPOBAHUS BHIE.

Crnenyer OTMETUTb, UYTO Hapsay C HUCIOJB30BAHUEM MEPEUUCICHHOTO BBINIE Y4eOHOTO
000pyIOBaHUSI BKHYIO POJb B M3YYECHHHM OHMOJIOTMM WIPAIOT TPUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIIy4aeB TOJBKO OHHM MOTYT OOECHEUUTh HAWOOJBIIYI0 KOHKPETHOCTh M IOJHOTY
3HAHUHM YydYalIuxcsi, MTOMOTAIOT (OPMHUPOBAHUIO Yy HHUX NPABWIBHBIX Ouomormueckux 3HaHui. K
TaKUM XMBBIM OOBEKTaM OTHOCAT PACTCHHMS, )KUBOTHBIC )KMBOTO YroJIKa, aKBapHyMa, Teppapuyma.
O¢deKkTUBHBIM CpPEeICTBOM 3HAKOMCTBA C MPUPOAHBIMH OOBEKTAMH SBIISIOTCS JKCKYpCHH B
OMoNOrMYecKHe U KpaeBeqUeCKHe My3eH, OOTaHWYECKHE CaJbl, 300MapKU U OKPYKAIOIIHE IIKOIY
€CTECTBEHHBIE U UCKYCCTBEHHBIE IPUPOJIHBIE COOOIIECTRA.

TpaguiuoHHble OMOJOTHYECKHE MYJSHKM M MOJEIM B HACTOAIIEE BpeMsl YCIEHIHO 3aMEHSIOTCS
U(pPOBBIMU  00pa30BaTEIbHBIMU peCypcaMu: BUAECO(PpAarMEHTaMH, aHHUMalWeil, BUPTYaJbHBIMU
naboparopusmu. L{udpossie oOpa3oBaTenbHbIe pECypchl HE MOTYT CTaTh IMOJIHOIICHHON 3aMEHOM
peabHBIX TMPHPOIHBIX OOBEKTOB, HO JAIOT BO3MOXXKHOCTH MO3HAKOMHUTHCA C 0oJiee HIMPOKUM
KPYroM OOBEKTOB, CO3JAIOT MPEANOCHUIKH JJIsl MHTeHCU(UKAIMKU 0O0pa30BaTENBHOIO Mpolecca u
00eCTeunBaOT  HE3aMEUIMTENbHYI0  OOpaTHYI0  CBsI3b, KOMITBIOTEPHYIO  BU3YaJIM3AIUIO
uH(pOpMaIii, aBTOMATU3ALIMIO YIIPaBIEHUS Y4eOHOM 1eATeIbHOCTHIO U KOHTPOJIb €€ Pe3yIbTaToB.

OcHameHue JUid M3Y4€HUs XMMUHU HPEACTABICHO B BHJIE JAEMOHCTPALMOHHOTO OOOpYAOBaHMS,
KOMIUIEKTa XHMHUYECKHMX PEAKTUBOB C HEOOXOJAMMBIM O0OpYyIOBAaHHMEM M3 OOLIEr0 KOMILIEKTa
nocysipl 1 000pyIOBaHUS ISl YUEHUUYECKUX OIBITOB W KOMIUIEKTa Kojulekuuid. Kpome toro, npu
U3y4eHUH XUMHH HCIIONB3YeTCsl 00IIas UIsl €CTECTBEHHO-HAYYHOTO UKJIA IH(poBast 1abopaTopus,
a Take udpoBas J1abopaTopus MO XUMHUHU (KaK JOMOJIHUTENBHBIA 3JIEMEHT Ul YriIyOJeHHOIO
U3YYEHUS XUMUH).

JleMOHCTpallMOHHBII HSKCIIEPUMEHT SBISETCS Ba)KHOW 4acTbio OOy4YeHMS XUMHH. 37€Ch Ba)KHO
MOMHMTb, YTO MpPHU €ro MPOBEIEHUU 00A3aTEIbHO JOJKHBI OBITH COOJIIOJEHBI BCE HEOOXOIUMBIE
JTalBbl:

IIOCTAaBKa LI€JIU DKCIIEPUMEHTA,

ONMCaHue HeOOXOJUMOTO JUIsl €0 BBIIIOJHEHHUS! 000pYI0BaHUs U PEaKTUBOB,

IJIJAHUPOBAHUE MOPSIKA IPOBEACHUSA,

OIMCaHUE UCXOIHBIX BEIECTB,

IIPOTHO3UPOBAHUE 0’KUIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHUN U PE3yIbTaTOB IKCIIEPUMEHTA,
ONMCaHNE U3MEHEHUH, PON30LIEAIINX C BENIECTBAMHU,

(dbopMyIHUpOBKa BBIBOJOB U3 3KCIIEPUMEHTA,

CO3/1aHUE PUCYHKA DKCIIEPUMEHTAIbHOM YCTAHOBKHU U COCTABIICHUE YPABHEHUS PEAKLIUMN.

B mpouecce mnpoBeneHus AEMOHCTpalui, ydallldecs OCBAMBAIOT JTallbl IPOBEJCHUS OIbITA,
nodToMy Hambosee dS(PGEeKTUBHBIM SBISETCS HE TPOCTOE OINMMCAHWE ONBITa YYHUTENEeM, a
UCIIONIb30BaHUE HBpHUCTUYECKOW Oecenpl. [lpm peanm3amum Takoro cCleHapus Jake HE OYEHb
CJIOKHBIN OTIBIT 3aHUMAET JIOBOJIBHO MHOTO BPEMEHH, HO CIIEJOBAaHHWE €My IO3BOJISIET 00ECTICUHUTh
MOHMMaHUe OOYyYalOMIMMKCS TPHEMOB HAYYHOTO TIO3HAHMS U HCIIONB30BAHHE WX YXKE B
CaMOCTOSITENIbHOM JEATENIbHOCTH B MpOIEcCe YUEHHUUECKOro skcrnepuMenTa. Ha HavuanmbHOM »Tame
u3ydeHus xuMuu (B 8 - 9 kjaccax) UMEHHO TaKOW IMOAXOJ MO3BOJSIET JOCTHYh MaKCHMAalbHOM



3 PEKTUBHOCTH OT MPOBEICHUS JTAOOPATOPHBIX M MPAKTHUYECKUX padoT, a Takke cHOpMHUPOBATH Y
yqamuxcsa OTBETCTBCHHOC OTHOIICHHE K SKCIICPUMCHTY.

[Ipy oOIEHMBAaHUHM YYEHHYECKHX NPAKTUYECKUX pabOT Ienecoo0pa3HO yUYUTHIBATh TMOAXOJIBL,
UCIIOJIB3YIOIIME B HK3aMEHALMOHHBIX MaTepuasax. Tak, B HacTOslIee BpeMs IIpeaaraeTcs
AKCIEPUMEHTAIBHOE 33/1aHKE, [IPEyCMaTPUBAIOLEe BEIOOD IBYX BELIECTB U3 ISITH MPEI0KEHHbBIX
U MPOBEACHUE C HUMH PEAKIUH, OTPAXAIOIIUX XUMUYECKHE CBOWCTBA YKA3aHHOIO B YCIIOBHUH
3amaHus BemiecTBa. OIEHMBAHME HMJIET HA OCHOBAaHMHM OTYETa yYEHHMKAa O MPOJECIAaHHOW paboTe
(ypaBHEeHMsI peaklMii, BBHIBOABI O HAOMIOACHMSIX) M HAa OCHOBAHWU MPSIMOro HAOMIOACHHS 3a
JNEHCTBUSAMHU YUCHUKA IO MPOBEJACHUIO OMBITOB. IIpy 3TOM BBIAENSIOTCS 3Tanbl 0TOOpa BELIECTB U
CMEIIMBAHUS BEIIECTB B COOTBETCTBUH C MMYHKTAaMH MHCTPYKIIMH K padoTe.

Baxkneiimum HanpaBieHHEM KaK JEMOHCTPALIMOHHOIO, TAaK U YUEHUYECKOT'O SKCIIEPUMEHTA JI0JIKHO
CTaTh MCIIOJIb30BaHUE LUGPPOBON J1abOpaTopuu, KOTOpas MO3BOJSET OPraHU30BaTh XMMUYECKUN
9KCIICPUMCHT Ha IIPUHIUIINAIIBHO HOBOM YPOBHC, HepeﬁTH OT KauyeCTBECHHOM OLICHKHU Ha6.HIOI[a€MBIX
SBJICHUH K CHCTEMHOMY aHaJM3y KOJMYECTBEHHBIX XapakTepucTuk. [Ipu pabore ¢ parumkamu
uQpoBoi 1abopaTopur 00eCTIeYnBaeTCs aBTOMATH3HPOBAHHBIA cOOp M 00pabOTKa JaHHBIX, XOI
HKCIEPUMEHTA MOKET OTOOpakaThCsl B BHJE I'pa)MKOB MM NOKa3aHUN MPUOOPOB, a pe3ysbTaThl
SKCIICPUMCHTOB MOTI'YT COXPAHATHCA OAJIUTCIIBHOC BPCMS. HaunbGomnee AKTYaJIbHBIM [JII XHUMHUH
ABJISICTCA NEPeXoJ] K KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIM MOKHO MpPOMJIIFOCTPUPOBATH
CIENYIOIMMH NPUMEPAMM: H3Y4YEHHE CTPOCHHMs IUIAMEHHM, omnpeneneHue pH B pasHbIX cpenax,
OIpeieIeHue CKOPOCTH PEAKIMU, U3yYeHHE BIMSHHUSA KOHIIEHTPALUU U TEMIIepaTypbl HA CKOPOCTh
peaKIuu.

[udposas 1abopaTtopusi MO3BOISIET PEATHU30OBATH MEXKIIPEIMETHBIE CBSI3U C JIPYTHMHU MPEIMETaMU
€CTECTBEHHO-HAYYHOI'0 LMKJA, IOCKOJbKY JaeT BO3MOXKHOCTh BBIIOJHATh HHTETPUPOBAHHBIE
yueOHbIE UCCIIEI0BAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHSATh U OCBaWBaTh 3JIEMEHTHI CTATUCTUKU
U MH(OpMaIMOHHBIE TEXHOJIOTHH.

Ipunoowcenue N 6

K Memoouueckum pekomeHOayusam

INPUMEPHBIN NIEPEYEHb OBOPYJIOBAHUSI,
PACXOJIHBIX MATEPUAJIOB, CPEJICTB OBYUEHMUS U
BOCIHIUTAHUSA 1151 CO3JAHUS U OBECIIHEYEHUS
®YHKIIMOHUPOBAHUS IEHTPOB OGPA30OBAHUS
ECTECTBEHHO-HAYYHOMW U TEXHOJIOT'HMYECKOM
HATIPABJIEHHOCTEMN "TOUYUKA POCTA" B
OBILEOBPA3BOBATEJIbHBIX OPTAHU3ALIMSIX,
PACIIOJIOKEHHBIX B CEJILCKON MECTHOCTHU U
MAJIBIX TOPOJIAX

Tabauya N 1



CTAHJAPTHBIA KOMILJIEKT

HaumenoBanue
00opyIoBaHUs

Kparkue npumepHbie
TEXHUUYECKHE
XapaKTEPUCTUKH

KoanuectBo enunnin
IS
0011e00pa30BaTEIBHBIX|
OpraHu3aiui, He
SIBIISIIOIIIUX CS
MAaJIOKOMIUIEKTHBIMH,
eJl. U3M.

KoanuectBo enunnin
TUIs
0011e00pa30BaTEIBHBIX]
OpraHu3alni,
SIBJISTFOTIIAX CST
MaJIOKOMIUIEKTHBIMU,
ell. U3M.

ECTCCTBGHHO-Hay‘lHaH HAITpaBJICHHOCTDH

1. |O6uiee ob6opynoBanue (husznuka, XuMusi, OUOJIOTHS)
1.1. [Hudposas [{udposoii naTumk 3 mr. 2 wT.
mabopaTopust PIIEKTPOITPOBOIHOCTH
ydeHHUYeCcKas [{udposoii natunk pH
(busuka, xumus,  |[ludpoBoii maTInK
OHOJIOTHS) [TOJIOKCHHUSI
[{ndpoBoii qaTunk
TeMIepaTypbl

[{ndpoBoii qaTunk
A0COJIFOTHOTO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
aTunK

Becsl 21eKTpOHHBIE
yueonbie 200 r
Muxkpockor: nuppoBoi
WJTH ONTHYECKH ¢
yBenmuyeHuem ot 80 X
HaGop 17151 U3roToBIEeHUS
MUKPOITPEIapaToB
Mukpornpenapatsl
(Habop)
CoeqUHUTEILHEIE
MPOBOA, TPOrPAMMHOE
oOecIieueHue,
METOIMYECKUE YKA3aHH
KOMITJICKT
COMYTCTBYIOIINUX
HIIEMEHTOB JIJIS1 OIIBITOB T10
MEeXaHHKe

KOMITJICKT
COMYTCTBYIOIINUX
HIIEMEHTOB JIJIS1 OIIBITOB T10
MOJIEKYJISIPHOH (pU3MKe
KOMITJICKT

COITYTCTBYIOIIUX




JIEMEHTOB JJI ONBITOB 10
PIEKTPOAUHAMUKE
KOMILJIEKT
COIYTCTBYIOIINUX
PJIEMEHTOB JIJI ONBITOB 10
OITHKE

1.2.

KoMIuiekT nocyasl
1 000pyI0BaHUS
11 YYeHUYECKUX
OTBITOB ((hU3HKa,
XUMUSI, OUOJIOTHS).

[IITaTHB J1a00OpaTOPHBIN
XUMUYECKHM

Habop wamiex Ilerpu
Ha6op uHCTpyMEHTOB
[pemapoBaIbHBIX

Jloxka 11 COKUTraHus
BEILIECTB

Crynka dapdopoas ¢
[TECTUKOM

HaGop 6anok myist
XPaHEHUS TBEP.IBIX
peakTuBoB (30 - 50 mu)
HaGop ckistHOK
((h1aKOHOB) 1711 XpaHEHUS
[PAaCTBOPOB PEAaKTHBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Tpubop st moTy4eHust
ra3oB

CriupToBKa

['oprouee 11 CIUPTOBOK
DunbTpoBanbHas Oymara
(50 mT.)

Konb6a konndeckas
[Tamouka cTexisiHHAs (C
[PE3UHOBBIM
HaKOHEUYHHUKOM )
Yarreuka mrst
BEITIAPUBAHHUS
(BBITapUTENbHAS
qaneyka)

MepHbIN IWIUHAP
(TJIaCTUKOBBII)

BopoHka cTekIssHHas
(Mamnas)

CrakaH cTexissHHbIN (100
MIT)

["a300TBO/IHAS TPYOKa

b1OJIOI' 1A

KoMIIEeKT BJIaXKHbBIX
[pernapaToB

JIEMOHCTPALIMOHHBIH

HAa3HAYCHHUE:
TIEeMOHCTPAIIMOHHOE,

MaTCpHaJl KOHTCﬁHCpaZ

1 mIT.

1 mIT.




[J1aCTHK,
TEpPMETUYHAs KPBILLIKA:
Hau4ue,

KpEIUICHUE DKCIIOHATA:
Hau4ue,
KOHCEPBHPYIOILIEE
BELIECTBO: HAIUYUE,
HaKJIeKa ¢
HAaUMEHOBaHHEM:
HaJIU4ue.

He meHee 10 mpenapaTos
113 IPUBEACHHOIO HUXKE
CIIMCKA!

Braxusiii npenapat
"be3zyOka"

BiaxHblli penapar
"T"aqroka"

BiaxHbli penapar
"BayTpeHHee cTpoeHue
OPIOXOHOTOI'0 MOJUTFOCKA"
BirayxHb1 Ipeniapar
"BayTpeHHee cTpoeHue
KpbICH"

BiaxHbli penapar
"BayTpeHHee cTpoeHue
narymku"

BiiayxHbI Ipenapar
"BuyTpeHHee cTpoeHue
OTULEL"

BirayxHb1 peniapar
"BHyTpeHHEe cTpoeHMe
pHIOBI"

BiiayxHb1 TIpenapar
"Kapacp"

BitayxHbII TIpenapar
"Kopenb 6000Boro
pacTeHus ¢ KiyoeHbkamu"
BirayxHb1 Ipeniapar
"Kpeserka"

BirayxHb11 penapar
"Hepenna"

BirayxHb11 penapar
"Pa3BuTHeE KOCTHCTOM
PBHIOBI"

BitayxHbII nIpenapar
"PasButne Kypuupr"
BiiayxHbII TIpenapar
"Criupomenysa"
BiiayxHbII nipenapar




"Tpuron"

Braxusiii npenapat
"Uepenaxa OonotHas"
Braxnsiii npenapat "Yx"
BitaykHb1I Ipeniapar

" Amepuna”
2.2. |[KoMInIekT Hasnayenue: 1 mT. 1 mT.
repOapuen TEMOHCTPAIIMOHHOE,
IEMOHCTPAIIMOHHBIAOCHOBA JIsI KPETUICHUS

repOapHBIi JIUCT,

CIIMCOK 3KCIIOHATOB:
HaJ4yue

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

CIIMCOK 3KCIIOHATOB:
HaJI4yue

He MeHee § repbapueB U3
[IPUBEJCHHOTO HUXE
CIIHCKA!

["epOapuii "JlepeBbs u
KyCTapHUKH"

["epOapuit

" [lukopacTyiue
pacTeHus"

["epbapuii "KopmoBsie
pacTeHus"

["epbapuii "KynbTypHble
pacTeHus"

["epOapuii
"JlexkapcTBEHHbIE
pactenus"

["epOapuii "MenoHOCHBIE
pactenus"

["epOapuii "Mopdonorus
pacTeHuit”

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

["epOapuii
"CesnbCKOX035IICTBEHHBIE
pacTeHus”

["epbapuii "SAnoBuThie
pacTeHus"

["epbapuii kK Kypcy OCHOB




1o o0LEer OUoIorun

2.3.

Kommiekt
KOJUTCKLIA
IEeMOHCTPALIMOHHBIN
(110 pa3HBIM TEMaM
Kypca O1oJI0THN)

Haznauenwue:
TEMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KPETIJICHUS
HaIu4ue,

HaKJICHKH C
HAaUMCHOBAHUEM: HAIMINE
He MeHee 10 xomnekmi
13 IPUBEJICHHOTO HIXKE
CITHCKa:

Konnexmus
"]["0JI0CEMEHHEIE
pactenus”

Kosutekmus "OOurareiu
MOpPCKOTO JHA"
Kommeknus
"[laneonToornueckas”
Kommexknus
"[IpencraBuTenu oTpsI0B
HACEKOMBIX'" KOJIUUECTBO
HAaCEKOMBIX: He MeHee 4
Komnekus "[Ipumepsl
AU THBIX
[pUCOCOOTIEHUH Y
HACEKOMBIX "

Kommeknus
"[IpucniocoOuTenbHbIE
M3MCHCHUS B
KOHEYHOCTSAX HACEKOMBIX"
Kommexmus "Pa3surue
HACEKOMBIX C HETIOJIHBIM
[IpeBpaLEHUEM "
Kosutekmus "Passurue
HACEKOMBIX C IOJHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
MIITEHUIB"

Kommexmus "Pa3surue
0abouku"

Komneknus "PakoBUHEI
MOJIITIOCKOB"
Komnekmus "CemelicTBa
0abouek"

Komnekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
IO A5I"

Komtekuus "®opma

COXPAHHOCTH

1 mT.

1 mT.




MICKOIIAEMBIX PACTCHUN U
PKUBOTHBIX"

Ha6op
MMaJICOHTOJOTrHYECKUX
HaXO0J0K
"[Ipoucxoxnenue
uemoBeka'

KOJIMYECTBO MOJICIICH: HE
MeHee 14

3. XHUMUA
3.1. |[lemonctpamnmonnoe|CocTaB KOMIUIEKTA: 1 . 1 .
00OpyIOBaHUE CTOJIUK NOIBEMHBII

Hasnauenue: coopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULIBL: HE
Mmeree 200 * 200 MM,
[JIABHBIN TOABEM C
[TIOMOIIIbIO BUHTA:
HaTu4Ine

[[ITaTuB
IEMOHCTPALIMOHHBII
XUMUYECKHM:
Ha3nauenue:
eMOoHCTpalus IpuoOpPoB
1 YCTaHOBOK,

010pa, CTEP>KHU, JalKH,
My(TBI, KOJIbLIa: HATUYUE,
BO3MOKHOCTh
BaKpEIUICHUS JJIEMEHTOB
Ha pa3Iu4YHON BBICOTE:!
HaTu4Ine

Anmapart AJis IpOBEACHUS
XUMHUYECKHUX PEaKIIAN:
Ha3unauenue:
TEMOHCTpALIHS
XUMUYECKHUX PEaKLUid,
[OTJIOTUTENH MTAPOB U
ra3oB: HaJUYHE,
MaTepuai KoJIObl: CTEKIIO
HaGop nms snexkTponusa
ITEMOHCTPAIIMOHHBII:
Hasnauenue: usyuenue
3aKOHOB DJICKTPOJIN3a,
cOopka Mojenu
AKKyMYJISITOPA,

€MKOCTb: HAJINYKE,
PIICKTPOIBI: HATMYHE

KomIiekT MepHBbIX K0JI10




Maoro oobema:
Hasznauenue:
NIEMOHCTPAIIMOHHBIC
OTIBITHI,

00BeM k0110: oT 100 M 110
2000 w1,

KOJTMYECTBO KOJIO: HE
meHee 10 .,

MaTepual KoJIO: CTEKIIO
Ha6op ¢makonos (250 -
300 mu 1151 XpaHEHUs
[PACTBOPOB PEaKTHBOB).
HasnaueHnue: xpaHeHue
[PAaCTBOPOB PEaKTHBOB,
KOJIMYECTBO (PIIAKOHOB: HE
meHee 10 .,

MaTepHal GJIaKOHOB:
CTEKJIO

poOKa: HATHIue
[Iprbop /UIst OIBITOB MO
XUMUH C YJICKTPUICCKIM
TOKOM (71a00paTOPHBIiN)
[TpuGop st
MJLTIOCTpAIMH 3aKOHA
COXPAHCHHS MACChI
BEIIECTB: COCY/I
UlannonbTa: HanMuwe,
poOKa: HaJIuuue,

TUI puoopa:
TEMOHCTPALIMOHHBIN
JlenuTenbHast BOPOHKA:
Haznauenwue: paszneneHue
IIBYX KUIKOCTEU 110
[JIOTHOCTH,

MaTepuana BOPOHKHU:
CTCKJIO

'Y cTaHoBKa 1A
[IEPETOHKH BEIICCTB:
Haznauenwe:
IIEMOHCTpPAIIHS OYHCTKH
BEIECTBA, IEPETOHKA,
KOJIOBI, XOJIOAUIBLHUK I
OXJTKICHUS, AJUTOHK,
poOKa: HajIuuue,

TUTHA YCTaHOBKU: HE
MeHee 550 Mm

[Tpubop st moTy4eHUs
ra30B: HA3HAYCHUE:
[MOJIy4eHHE Ta30B B MAJIbIX




KOJIMYECTBAX,
COCTaB KOMIUIEKTA: HE
MeHee 6 IpeIMETOB
bans koMOMHUpPOBaHHAsS
maboparopnas: bans
BOZsIHAS: HATTMYHE,
KOJIb1Ia CMEHHBIE C
OTBEPCTUSIMU PAa3HOTO
TuaMeTpa: Halu4due,
[UTUTKA SJICKTPUUECKas:
HaTu4yne

DapdopoBas cTymika ¢
rnectukoM: HazHauenue:
U1 pa3MenbueHus
KPYITHBIX (paKiuit
BEIIECTB U
[IPUTOTOBIICHUS
[MOPOIIKOBBIX cMeceit
KomriekT TepMomMeTpoB

(0-100C; 0 - 360 C)

3.2.

KoMmiext
XUMHUYECKUX
[PEaKTHUBOB

CocTaB KOMILICKTA:
Ha6op "Kucnotsr"
(azoTHas1, cepHas,

Ha6op "['unpoxcunbr"
(runmpoxcuy 6apus,
THIPOKCHJT KaJTus,
CUIPOKCHI KaJbITus,
TUIPOKCHUJL HATPHUST)
Ha6op "Okcums
MeTaioB" (aTFOMUHUS
OKCHJI, Oapus OKCHUI,
penesa (I11) oxenp,
KaNbIMsl OKCUJI, MAaTHUS
oxcun, meau (II) okenn,
[IMHKA OKCHU])

Ha6op "lllenounbie
[1€JI0YHO3EMEIbHBIE
MeTasbl" (JIUTHH,
HaTpUM, KaJablUi)
Ha6op "Metamisr"
(aTFOMUHUIA, KeTne3o,
MarHuii, MeJlb, ITNHK,
0JIOBO)

Ha6op "lllenounbie
[1€JI0YHO3EMETTbHBIE
MeTaibl" (JIUTHH,
HaTpUM, KaJablU)

Hab6op "OrneonacHsie

coJistHas1, opTodocdopHas)

1 mrr.

1 mrr.




BemectBa" (cepa, pochop
(KpacHBIi ), OKCH]T
thocopa (V)

HaGop "I"amorenst” (Hog,
Opom)

Ha6op "I"amorennap"
(JTFOMUHUS XJIOPUI,
AMMOHUS XJIOpUJI, Oapus
xjiopun, xenesa (11I)
XJIOpU/I, Kaus HOAU/,
KaJIHsl XJIOPU, KaTbLus
XJIOPU/I, INTUS XJIOPUJ,
Maraus xiaopun, meau (1)
XJIOpUJ, HATPHUSI OpOMHUL,
HaTpust pTopusl, HATpUs
XJIOPU/I, IIMHKA XJIOPH]I)
Ha6op "Cynbdartsl,
cynbGuabl, CyabGUTH"
(amromMuHHS Cyabdar,
AMMOHUS CyNb(ar,
pkeesa (1) cynsdun,
hkenesa (1I) cynsdat, 7-mu
BO/IHBIN, Kanus Cyiabdar,
koGanbTa (II) cynbdar,
MarHusi cynbdar, Meau
(I1)) cynbdar 6e3BoAHBIH,
menu (IT) cynbdat 5-tn
BOJIHBINA, HATPHS CYTbOUI,
HaTpUsl Cynb(pUT, HATPUS
cynbdat, HaTpus
rUIpoCcyab(ar, HUKEIs
cynbdar

Ha6op "Kap6onatsr"
(aMMOHUS KapOoHaT,
Kanust kapoonat, meau (II)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
rUApoKapOOHaT)

Habop "®ocdartsr.
Cunukatsl" (Kanus
MoHOTHApOoOpTOdOChaT,
HATpUS CUIIMKAT 9-TH
BOJIHBII, HATPHUS
optodocdar
Tpex3aMellleHHbIN, HaTpus
muruapodocdar)

HaGop "Auerarsl.
Pomanuner. CoenuHEHUS
pkene3a’ (Kaus arerar,




kamust peppo (1)
reKcalluaHu1, Kajaus
deppo (III) rekcanmonum,
Kanusi poJaHu, HATpuUs
aleTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Mapranma" (kanus
[lepMaHraHaT, Mapratia
(IV) oxcun, mapranua (II)
cyib(aT, Mapraua
XJIOPHU)

Ha6op "Coenunenus
xpoma" (aMMOHUs
TuXpomar, Kajaus

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

Ha6op "Hutpatsr"
(aJIFOMHUHUS HUTpAT,
AMMOHHUS HUTPAT, KaJIus
HUTpAT, KaJbIIUs HUTPAT,
Menu (I1) auTpar, HaTpus
HUTpaT, cepedpa HATPAT)
Ha6op "Nuaukatopsr”
(JTaKMOM I, METHUJIOBBIM
OpAH>KEBBIH,
(beHondTanenn)

HaGop
"Kucnoponcoaepxamue
OpraHuyecKkue Bemecrna”
(aLeToH, MIMLEpHH,
ITUITUIIOBBIN APUP, COIUPT
H-OyTUJIOBBIN, CIIUPT
M30aMWIOBBIN, COUPT
11300yTUIIOBBIH, CIIUPT
PTUIIOBBIN, (DEHOT,
(bopmanuH,
DTHJICHTIIUKOJIb,
[YKCYCHO-3THJIOBBIH 3¢up)
Ha6op "YrneBogopoast"
(Oen3uH, rexcaH, He(Th,
TOJTYOJI, IUKJIOTECKAH)
Ha6op "Kucnotsr
opranuueckue" (KMcioTa
AMHHOYKCYCHasl, KHCIIOTa
OeH30lHAas, KUCIIOTa
MaclisiHasi, KHCII0Ta
MypaBbHHAS, KACIIOTA
0JICMHOBAsI, KMCIIOTA




[aTbMUTHHOBAsS, KUCIIOTA
CTeapuHOBasi, KUCIIOTa
[YKCyCHasi, KHCJIOTa
[aBeseBas)

HaGop "YrneBosl.
AMHUHBI" (QaHWJIMH, aHUJTUH
CEPHOKHCIIBIH,
J1-riroko3a, MeTUIIaMUH
CUIPOXJIOPHJ, caxaposa)

3.3.

KoMIuiekT
KOJUICKIIUU U3
CIICKa

Haznauenwme:
TEMOHCTPALIMOHHOE,
BHJI YITAaKOBKH: KOPOOKa,
OIIMCAHNC: HAIMIUC
CocTaB KOMILJIEKTA:
Konneknus "Bomaokna"
Komnexknus "KamMeHHbIH
YTOJIb ¥ TIPOJTYKTHI €T0
repepaboTku”
Komnekus "MeTtailisl 1
CIIaBhI"

Komiekuus "Munepaisl u
ropHbIie Topoabl" (49
BHJIOB)

Kommeknus
"MuHepanbHble
ynoopenus"

Konnexkuust "Hed1s 1
[IPOIYKTHI €€
repepaboTku"
Kommekmus
"IInacTmaccher"
Komneknus "Tommuso"
Komnekuus "Yyrys u
cTanp"

Komnekuus "Kayuyx"
Komnekmus "Ilkana
TBEPIOCTH"

Ha6ops! muis
MOJICIIUPOBAHUS CTPOCHUS
OpraHUYECKUX BELIECTB
(yueHnueckue) He MeHee 4
IIIT.

1 mT.

1 mT.

DOU3NKA

CocTaB KOMILIEKTA:
[[ITaTuB
IEMOHCTPALIMOHHBIN:
Hasnauenue: npoBeneHue

JICMOHCTPAIMOHHBIX

1 mIT.

1 mIT.




OTIBLITOB, OCHOBAHHUE,
CTEP>KCHb, JIAITKH, KOJIbIIA,
My(]ThI: HanMune

CTOJIUK NOIBEMHBII:

Tun cronuka:
y4eOHBIN/Ta00paTOPHBIH,
0110pa, CTEPKEHb
BUHTOBOI, BUHT
[PEryJIMpPOBOYHBIN:
HaJIM4HeE,

(yHKIUS TIOBEMA U
OTyCKaHUs CTOJIMKA!
HaJIA4ne

ICTOYHHK ITOCTOSSHHOTO U
[epEMEHHOT0
HAIPSKEHUS
HaznadeHwue: s MUTaHus
PETYIIUPYEMbIM
[epeMEHHBIM 1
[TOCTOSTHHBIM TOKOM
PICKTPUYECKUX CXEM,
gacToTa, I'1: 50,
roTpebisieMast MOITHOCTb,
BA: 10

MaHOMETp JKHIKOCTHON
IIEMOHCTPALIMOHHBII:
Haznauenwue: ajs
M3MEPEHUS JaBICHUS 10
300 MM BOASTHOT'O CTOJI0A
BBIIIIC 1 HIDKE
aTMOC(epHOTo aBJICHHS,
crexisiHHast U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaJTMIHe

KamepToH Ha
[PE30HAHCHOM SIIITUKE:
Haznauenwue: ajs
TEMOHCTPAIIMH 3BYKOBBIX
KoJIeOaHUI U BOJIH,

TBa KaMepTOHA Ha
[PE30HUPYIONINX AIIUKaX:
HaJTM4IHeE,

[PE3MHOBBIA MOJIOTOYEK:
HaJTMIHe

Hacoc BakyyMHBIH C
PIIEKTPOTIPUBOIOM:
HaznaueHnue: co3ganue
Pa3psSOKEHUST ITH
M30BITOYHOTO TaBJICHUS B




3aMKHYTBIX 00BbeMax,
OIIBITHI: KMUIICHHE
PKUKOCTHU IIPU
[TOHM>KEHHOM JIaBJICHUH,
BHELIIHEE U BHYTPEHHEE
TaBJICHUE U JIP.

Tapenka BakyyMmHasi:
Hasnauenue:
[IEMOHCTpALIMS OIIBITOB B
BAMKHYTOM 00BEME C
[pa3peKEHHBIM BO3/1YXOM,
OCHOBaHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTCKJIA, PE3NHOBAs
[IpOKJIaKa,
PIIEKTPUYECKUI 3BOHOK:
Ha4ne

Benepko Apxumena:
Hasnauenue:
NIEMOHCTpPALUs JEHCTBUSA
PKUJIKOCTU Ha
[IOTPYKEHHOE B HEE TEJIO
11 U3MEPEHHNE BETUUUHBI
BBITAJIKMBAIOIIECH CUIIBI,
BEJIEPKO, TEJIO
[MTHHAPUIECKOH (HOPMBI,
[IPYXKUHHBIN JUHAMOMETP:
Haune

OrHUBO BO3YILIHOE:
Hasnauenue:
NIEMOHCTPALINS
BOCIIJIAMEHEHHUS TOPIOYeH
CMeCH Tpu ee OBICTPOM
C)KaTuH,

TOJICTOCTEHHBIN LIMIIUHAP,
[OpIIEHb Ha
METaJIJINYECKOM IITOKE C
[PYKOSITKOM, ITOJICTaBKa
JUIs IAJIMHIpA: HAJIMYKe

4.1.

O6opyaoBaHMe IS
JICMOHCTPAalMOHHBIX
OIIBITOB

[TpuGop st
TEMOHCTPAIIMH JTaBJICHUS
B >kuKocTH: HasHadeHue:
ITEMOHCTPAIIHS N3MEHECHHS
TaBJICHUS C TITyOUHOM
[OTpy>KCHHUS,

TaTYNK TaBJICHUS,
KPOHILUTENH 151
KpETJIEHUS Ha CTEHKE

cocy/ia: HaTHYne




[TpuGop st
IIEMOHCTpALUU
aTMOC(HEepHOTrOo JaBICHUS
(MarnmeOyprekue
[1OJIyILIApHS):
Hasznauenue:
IIEMOHCTPAIIHS CHJIBI
aTMOC(epHOro NaBJIeHMUs,
TBa pa3beMHBIX
METaITHYECKIX
[OJTyIIApHS C IPOYHBIMH
Py4YKaMU U XOPOLIO
pUIUTA()OBAHHBIMH
KpasiMu, HUIIIIEIb C
KpaHOM: HAJTMIHE,
CO3/1aBaeMOe BHYTPHU
[1apoB
BaKYyyMMETpPHUYECKOE
nasienue: He menee 0,05
MIIa,

MaKCHUMaJIbHOE
[pa3pbIBaloIee yCUJINe: He
Menee 90 H

Ha6op ten paBHOTO
o0bema: Haznauenue: aiis
oTIpeIeTICHUs U
CpPaBHEHHUS TEIUIOEMKOCTH
M TUTOTHOCTH PA3IMYHBIX
TBEPABIX MaTEPHAIIOB,
[ATAHIPBI U3 PA3THYHBIX
MaTepuasoB: HE MeHee 3
[T,

KPIOUKH IS

1O/ IBEITUBAHUS
[MJIMHIPOB: HAJTH4YKe
HaGop Ten paBHOI MacChI:
Haznauenwue: s
oTIpeIeTICHUS U
CPaBHEHHUIO TNIOTHOCTH
[PA3TUYIHBIX MAaTEPHUAJIOB,
[MIHHIPBI U3 Pa3TMYHBIX
MaTepualoB: HE MeHee 3
I1T.,

KPIOUKH JTST
[O/IBEIIUBAHUS
[AJTAHIPOB: HAJTHYHE
Cocybl cooOIIaronmecs:
Ha3znauenue:
TEeMOHCTpAIIUS




0JIMHAKOBOTO YPOBHS
OJTHOPOJTHOM >KHJIKOCTH B
COOOIIAOIITUXCSI MY
co0o¥l cocynax pasHoOM
(bopmbl,

cooO0IaroIuecs
CTEKJISIHHbIE TPYOKH
[pasHoi popMBbI: HE MEHEE
3 mT.,

[MOJICTaBKa: HAJUYHE
Tpy6ka HproToHa:
Haznauenwme:
ITEMOHCTpALIMS
0JTHOBPEMEHHOCTH
[aIeHUs Pa3INYHBIX TEJl B
[pa3peKeHHOM BO3/YyX€E,

(O YHKITUS TIOKITIOUYCHHSI K
BaKYyMHOMY HacoCy:
HaIu4ue,

UTMHA TPYOKU: HE MEHEee
80 cM.,

[PE3UHOBBIE TPOOKH,
HUIIIC)Ib: HAIMYHE,
KOJIMYECTBO TeJ B TpPyOKe:
HE MCHEe 3 IIT.

[[Tap [Tackass:
Haznadenwue:
IEMOHCTpAIIMS TIepeadn
[IPOM3BOJUMOTO Ha
PKHIKOCTH JIABJICHUS B
3aMKHYTOM COCYJE,
ITEMOHCTpAIIHS IO TheMa
PKHIKOCTH 110 JSHCTBHEM
ATMOC(EPHOTO J1aBIICHUS,
MeTaUTMYeCKUN TUIUHAD
C OlpaBaMH, MOPIIEHb CO
IIITOKOM, IOJBIN
METALTAYECKUI ap ¢
OTBEPCTHUSIMU: HAJTUUHE,
IUTHHA JTHHIpA: HE
MeHee 22 ¢Mm,

TuaMeTp mapa: He MeHee
8 cM

[[Tap ¢ konbIIOM:
HazHnaueHue:
TEMOHCTpAIIHS
[pacIIMpPEHUs TBEPAOTO
Tesia Ipy HarpeBaHUH,
[ITATUB, METAINIMYCCKOC




KOJIBLIO ¢ MY(TOH, 1mIap ¢
[[EMIOYKOMN: HAJIUYHE,
JUTHHA IIETIOYKH: HE MEHEe
80 MM,

uaMeTp 11apa: He MEHee
25 MM

[ [MArHAPBI CBUHIIOBBIC CO
ctpyrom: Ha3znauenue:
IIEMOHCTPALIMS B3AUMHOTO
[IPUTSKEHUS MEXKITY
ATOMaMH TBEPJIbIX TEI,
KOJIMYECTBO OJMHAKOBBIX
LIMIMHIPOB: HE MEHEE 2
[IT.,

MaTepua [UJIXH]IPOB:
CTaJlb U CBUHEII,

KPIOUKH TSI
[MO/IBEILIMBAHUS: HAIUYUE,
CTPYT, HAIPaBJIAIOIIAs
TpyOKa: HaTM4He
[TpuGop Jlenma:
Haznauenwue: s
icCIieI0OBaHUs
3aBUCHMOCTHU
HaIpaBJICHUS
WHIYKIIAOHHOTO TOKA OT
XapakTepa U3MEHEHHs
MarHMUTHOTO TIOTOKa,
CTOMKA C KOPOMBICIIOM:
HaTH4ne,

KOJIMYECTBO
QTFOMUHHUEBBIX KOJICII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJIell: HalTu4ne

Maraur qyrooopasHblit
TEMOHCTPAIIMOHHBINA:
Hasnauenue:
TEMOHCTpAIIHSI CBONCTB
[MOCTOSTHHBIX MarHUTOB,
TUTI MarHUTA!
HaMarHW4YeHHBIN OPYyCOK,
KOJIMYECTBO LIBETOB
Mar"HuTa: He MeHee 2,
0003HaYEHHE TOTIOCOB
MarHuTa: HaJIu9ue
MarauT noJIoCOBOU
TEMOHCTPAIIMOHHBIN
(mapa): Ha3znaueHue:




ITIEMOHCTpAIIUS CBOMCTB
[MOCTOSIHHBIX MAarHUTOB,
TUIT MAarHUTA!
HaMarHMYEHHBIA OPYCOK
MPSMOTMHEHHON (OPMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HAYCHHE TOJIFOCOB
MarHuTa: HaJu4ue
CTpenku MarHuTHbIE Ha
mratuBax: Haznauenue:
IIEMOHCTpALIMS
B3alMO/JICHCTBUS MOJIIOCOB
MarHuTOB, OPUEHTALIUU
MarHuTa B MarHUTHOM
rose,

HaMarHM4YeHHas CTpeJIKa:
HaTu4ue,

KOJIMYECTBO 1IBETOB
MarHuTa: He MeHee 2,
[10/ICTaBKa: HATUYKE
Ha6op
IEMOHCTPAIIMOHHBIN
"JnekTpocraTuka"
(3JIEKTPOCKOIIBI (2 1MIT.),
cyaTaH (2 1T.), HajoyKa
CTEKJISTHHAS, MaJoYKa
YOOHMTOBAS, INTATHBEI
30sMpyromue (2 mr.)
Marnna snexTpodopHas
VJTH BBICOKOBOJIBTHBIN
rcrouHuk: Haznauenue:
TUISL TTOJTydeHUs
PIEKTPUIECKOTO 3apsiaa
BBICOKOTO MTOTEHIMAA U
[MOJTy4EHUSI UCKPOBOTO
paspsaa,

ITMCKH Ha CTOMKAaX:
HaTH4ue,

KOJIMYECTBO JIEHIEHCKIX
0aHOK: HE MeHee 2,
MMOICTaBKa: HAIMUNE
KoMITIEKT IpOBOIOB:
J{nmunaa: He menee 500 MM
- 4 mt., 250 MM - 4 mT.,
100 MM - 8 mIT.,
Ha3HAYCHUE: JJIs
[TOIKITIOUCHUS
TEMOHCTPALIMOHHBIX




MpUOOPOB U
00OpyIOBaHUS K
MICTOYHUKY TOKa, JJIs
COOPKH AJIEKTPHUECKUX
[erieii, BKiIroJas
PIIEMEHTHI U3 pa0OThI
"[TocTostHHBII
PICKTPUUYECKUN TOK"

4.2.

O06opynoBaHue IS
ITabopaTOPHBIX
paboT u
VICHHUYECKUX
OTIBITOB (Ha Oa3e
KOMILICKTOB IS
0OI'D)

[IITaTHB 1a00paTOPHBIN C
nepKaTeNnsMu

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

[MIHH]IP aTFOMUHUEBBIN
25 cm3

[MIHH]IP aTFOMUHHUEBBIN
34 cm3

IWJIMHAP TJIACTUKOBBINA 56
cM3 (AJ11 U3MEPEHUS CUJIIBI
Apxumena)

npyxuna 40 H/m
npyxuna 10 H/m

rpy3sl o 100 1 (6 mT.)
rpy3 HaOOpHBII
[yCTaHaBIIMBAET MaccCy C
marom 10 T

MepHast IeHTa, JTHHEeHKa,
TPAHCIIOPTHP

OpYCOK C KPIOYKOM H
HUTBIO

HaTPaBJIAIOIIAs JUTUHOMN
He meHee 500 M.
J10JKHBI OBITH
00OecrievyeHbl pa3Hble

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

OpYCOK JIEpEeBSIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHON MasiTHUK C
FPY30M C YCKOBBIM




MAarHuTOM U C
BO3MOYKHOCTBIO
M3MCHECHHUS UTMHBI HUTU
[ppIyar

0JIOK ITOIBHAYKHBIN

0JIOK HEMOIBUKHBIN
KaJIOpUMET]

TepPMOMETP

MICTOYHUK MTUTAHUS
[TOCTOSIHHOTO TOKa
(BBITPSIMUTEIIb C
BBHIXOHBIM HaNPS>KEHUEM
36 - 42 B uiamn
OaTapelHbIN OJIOK ¢
BO3MOKHOCTBIO
[PETYIIUPOBKHU BBIXOJIHOTO
HATIPSKCHUS

BOJIBTMETP
nByxmpenenbHbii (3 B, 6
B)

aMIIepMETP
nByxmpenenbHbii (0,6 A,
3 A)

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

K04

Ha0Op MTPOBOJIOYHBIX
pe3nucTopos plS
coOuparoias JuH3a,
(hoKyCHOE pacCTOsIHHE
100 mm

coOuparoIas J1H3a,
(hoxycHoe paccrosiaue 50
MM

[paccenBaroNIas JHH3A,
(hOKyCHOE pacCTOSIHHE -
75 MM

bKpaH

OITHYECKAsT CKAMbSI
ciaiig "Monein
rpeamera”

OCBETUTETTh
MOTYIIVITAHIP C
[JIAHIIIETOM C KPYTOBBIM




TPAHCIIOPTUPOM
[Ipubop st u3yyeHus
ra30BbIX 3aKOHOB
Kanunsipel
JlndpakimonHas pemerka
600 mTpUXOB/MM
JlndpakimonHas pemerka
300 mTpuxoB/MM
3epkaino

JlazepHas ykaska
[lonsipoun B pamke

[Lleau FOnra

Karymka MoTOK

bi1ok nruonoB

bJI0K KOHJIEHCATOPOB
Kommac

Maruut

DJIEKTPOMArHuT

OMUITKY JKEJIE3HbIC B
OaHKe

TexHomornueckas HaIpaBJICHHOCTb

1.

O06pa3oBaTEIbHBIN
KOHCTPYKTOp IS
[IPAKTUKK OJIOYHOTO
[IpOTrpaMMHUPOBAHUS
C KOMILIEKTOM
TaTYNKOB

PoOOTOTEXHUYECKU I
Ha0op MpeAHa3HaueH JJis
M3ydeHUS] OCHOB
[POOOTOTEXHUKH, JCTAJIEH,
y3JIOB © MEXaHU3MOB,
HEOOXOIUMBIX IS
CO3JIaHMS
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

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

Habop no3Bosier
coOupats (1
[POrpaMMHUPOBATH
coOupaeMble MOJIENN), U3
PIIEMEHTOB, BXOSIINUX B
€ro cOCTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHHUUECKHIX
YCTPOMCTB ¢
ABTOMATH3MPOBAHHBIM

YIIpaBJICHHECM, B TOM

1 mT.

1 mT.




quCIie Ha KOJIECHOM X0y,
A TAK)KE KOHCTPYKITUH,
OCHOBaHHBIX Ha
MICIIOIb30BAaHHH TIepeay
(B TOM 4YHCIIE YEPBIIHBIX
1 3y04aThIX), a TAKKE
[PBIYATOB.

CBETOINOIHBIHN
MaTpUYHBIA TUCILIEN C
0eJI0M OJICBETKON Ha
KOHTpOJLIIEpE
KonnuecTBO mopToB
BBOJ1a/BBIBOJIA Ha
KOHTpOJIIEpE HE MeHee 6
KoanuecTBO KHOIIOK HE
MeHee 4

O06111e€ KOJIUYECTBO
PJIEMEHTOB: HE MeHee 520
[T, B TOM YUCJIC:

1) nporpamMmmupyembiii
0JIOK yIpaBJICHUS,
KOTOPBIA MOXET paboTaTh
ABTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOpBI

3) JaTYUK CHUJIIBI

4) maT4nK paccTOSHUS

S) naT4uK 1BETa

6) aKKyMYJIATOpHAS
Oatapest

7) [InacTukoBbIC
CTPYKTYpPHBIC SJICMEHTHI,
BKJTFOYAs
reppopupoBaHHbIE
PJICMEHTBI: OalIKH,
KyOWKH, OCH U BaJbl,
COCTMHHUTEIIbHBIC
PIIEMEHTBI K OCSIM,
[IECTEPHH,
MpeaHa3HauYeHHBIE IS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX Iepenad,
COCTMHUTEIIbHBIC U
KpeTe)KHBIC JIEMEHTHI;
7) IIporpammHoOe
oOecrneueHue,
MCIIOIb3yEMOE NSt
TPOrPaMMHUPOBAHHUS
COOMpPaeMBbIX




[POOOTOTEXHUUECKUX
MOJIETIEN U YCTPOMCTB,
ITOCTYITHO JIJIsS CKauMBaHUsI
u3 cetu MHTepHeT

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHKE U
POOOTOTEXHUKE

KoMIutekT 1 u3ydeHus
OCHOB DJIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moimkeH ObITH
[peIHa3HaueH JUIs
[IpOBEICHUST yUEOHBIX
3aHATUH 10 DJIEKTPOHUKE
1 CXEMOTEXHUKE C IIEJIBIO
M3ydeHus Hanbosee
[pacpoCTpaHEeHHOM
JIEMEHTHOH 0as3nl,
[IpUMEHSIEMOH ISt
MH)XEHEPHO-TEXHUYECKOTO)
TBOPUYECTBA yUaIIUXCS U
pa3paboTKu y4eOHBIX
Mozpenei poboTos. Habop
ITOJKEH TTO3BOJISATh
ydaluMcs Ha MPaKkTUKe
OCBOMTH OCHOBHBIE
TEXHOJIOTUU
[IPOEKTUPOBAHHUS
[POOOTOTEXHUYECKUX
KOMILIEKCOB Ha TIpuMepe
y4eOHBIX MOJIeNei
[pOOOTOB, a TAK)KE U3YUUTh
OCHOBHBIE TEXHUYECKHE
[pereHust B 006acTu
KHOEPHETHUUECKUX U
BCTPAaNBAEMBIX CHCTEM.

B coctaB KOMITIEKTa
TOJKEH BXOJAUTH HA0OP
KOHCTPYKTHUBHBIX
IIEMEHTOB /17151 COOPKH
MakeTa
MaHHITYJISIITHOHHOTO
[po00Ta, KOMIUIEKT
METaITNYECKUX
KOHCTPYKTHUBHBIX
PIIEMEHTOB /17151 COOPKH
MakeTa MOOMIJIBHOTO
poboTa u T.1I.

B coctaB KOMITJIEKTa
BXOIUT HAOOD

PJICKTPOHHBIX

1 mrT.




KOMITOHCHTOB JIJIS
M3y4eHHUs OCHOB
PIICKTPOHUKHU U
CXEMOTEXHHKH, a TAKKE
KOMIUJICKT TIPUBOIOB U
TaTYMKOB PA3ITUIHOTO
TUIA JUIsl pa3paboTKu
[POOOTOTEXHUUECKHIX
KOMIIJICKCOB.

B cocraB komILIeKTa
ITOJKHO BXOJIUTH: MOTOPBI
C PHKOJICPOM - HE MEeHee 2
[T, CEPBOIIPUBO/]
0OJILIIION - HE MeHee 4 1T,
CEPBONPUBOJI MAJIBIN - HE
McHee 2 T,
MHGpaKpacHBIN TaTUUK -
HEe MeHee 3 1T,
YIbTPa3BYKOBOM TATUHK -
HEe MEHee 3 1T, JaTYUK
TeMIIepaTypbl - HE MEHEE

1 T, TaTYuK
OCBCIIICHHOCTH - HEC MEHEE
1 mT, HabOp IEKTPOHHBIX
KOMIIOHCHTOB
(pe3ucropsl,
KOHJICHCATOPHI,
CBETOMOIbI PA3JIMYHOTO
HOMHHAJIa), KOMIUIEKT
[IPOBOJIOB JIJIst
OecTacqHOTO
[TPOTOTHITHPOBAHWS,
r1ata 0ecIracyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYIISTOP U 3apsiIHOE
[YCTpOMCTBO.

B cocraB KoMIUIEKTa
NTOJKEH BXOJIUTh
[IPOrpaMMUPYyEMBbIN
KOHTpOJLIED,
[IPOrpaMMHUPYEMBIN B
cpene Arduino IDE wnu
AHAJTOTMYHBIX CBOOOIHO
[pacpoCTpaHsAEMBIX
cpenax pa3paboTKH.
[IporpamMmmupyemsli
KOHTpPOJLIIEP JTOJIKEH
001aaTh MOPTaMHU ISt
MOKIIIOUEHUs IM(POBBIX




1 aHAJIOTOBBIX YCTPOMCTB,
natepgeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth mim
WiFi.

B cocraB koMILieKTa
ITOJIKEH BXOJUTHh MOJYJIb
TeXHUYECKOT 0 3pEHMUS,
[IpeIcTaBISONINI coO0M
BBHIYHCITUTEIILHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIIPOIIECCOPOM
(KoJ-BO sizEp - HE MeHee 4
11T, 4aCcTOTa siApa He
Menee 1.2 I'T'1, 00beM
O3V - "He meHee 512 MO,
00BEM BCTPOCHHOMN
maMsTH - He MeHee 8 10),
MHTETPUPOBAHHOM
Kamepoil (MakcHMaabHOE
[paspelieHue
BHI€OMOTOKA,
[eperaBaeMoro 1o
maTepdeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Monayinp TEXHUYECKOTO
BpeHus JoKeH 00Ia1aTh
COBMECTUMOCTBIO C
[Pa3TUYHBIMU
[TPOTrPAMMHUPYEMBIMHU
KOHTpOJLJIEpaMu C
[TOMOIIBI0 HHTEP(PENCOB -
TTL, UART, I12C, SPI,
Ethernet. Moayib
TEXHUYECKOTO 3pEHUS
ITOJKEH UMETh
BCTPOEHHOE MPOrPaMMHOE
oOecrieueHre Ha OCHOBE
ONEPALIMOHHON CUCTEMBI
Linux, ITO3BOJISIONIEE
OCYIIECTBISATH HACTPOUKY
CHUCTEMBI MAIITHHHOTO
00yueHHs: mapaMeTpoB
HEMPOHHBIX CETEU NJIs
0OHapyKEeHHsI 00bEKTOB,
oTIpeIeTICHUS UX
MapamMeTpoB U




TanbpHeHImen
MIeHTH(DUKAITHH.
KoMmIekT noymkeH
00OecreunBaTh
BO3MOYXHOCTh U3yUCHUS
OCHOB Pa3pabOTKH
[IPOrPaMMHBIX U
annapaTHBIX KOMILIEKCOB
MHKXCHEPHBIX CHCTEM,
pereHuit B chepe
"NHTepHer Bewieil", a
TaK)Ke pPEUICHUN B
001acTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEJUICKTA U MAIIMHHOTO
00ydeHMSI.

KommnbrorepHoe 060pyioBaHme

1 |[HoyrOyk

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

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

bazoBas TakTOBas yacToTa
rporieccopa: He MeHee |
[T

MakcuManbHas TaKTOBast
HacTOTa MpoIeccopa: He
menee 2,5 I'T1y;
Komi-namars nponeccopa:
HEe MeHee 6 MOaiiT;
O0beM yCTaHOBJICHHON
ONIEPaTUBHOMN MaMATH: HE
MeHee 8 ['0aliT;

O0BemM noIIep)KUBAEMO
OTIepaTUBHOM MaMsTH (1]
BO3MOKHOCTH
[pacIIIpEHMs): HE MEHEE
24 T"6aliT;

O0bneM HakoruTens SSD:

3 mIT.

2 IIIT.




He meHee 240 ['0aiiT;
Bpemst aBTOHOMHO#
paboThI OT OaTapen: He
MeHee 6 4acoB;

Bec HoyTOyKa c
[yCTaHOBJIEHHBIM
AKKYMYJIATOpOM: He Ooiiee
1,8 xT;

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

Bremnuii uarepderic
LAN (ucrmosib30BaHuE
[EPEXOJHUKOB HE
[IpPEe1yCMOTPEHO):
HAT4INE;

Hanuuue monyneit u
mHTEepEiicoB
(MCToNb30BaHME
[EePEXOJHUKOB HE
penycMoTpeHo): VGA,
HDMI,

becripoBoHast CBsI3b
Wi-Fi: nanuumue c
[TOAICPKKOM CTaHAapTa
[EEE 802.11n i
COBpEMEHHEE;
\Web-kamepa: namuuue;
MaHunyasTop "Mplb":
HaTH4une;
[IpenycraHoBIeHHASA
OTIepaIlMOHHAsl CUCTEMA C
rpaduyecKkum
[0JIb30BATEIBCKUM
mHTEpPEiicoMm,
oOecreunBaroas padboTy
[pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
0OIIECHCTEMHBIX
MPUJIOKCHUI: HATMYHE.

MOV (mpunrep,
CKaHep, KOIHUpP)

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

dopmar Oymaru: He
MeHee A4,

[[BeTHOCTB: YepHO-OEbIi;
TexHoIorns rnevaTu:

1 mIT.

1 mIT.




nazepHas
MakcumanabHOE
[pazpelieHue neyaTu: He
meHee 1200 x 1200 Touek;
Hurepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabnuya N 2

MNPO®UJIbHBIN KOMILIEKT OGOPYJIOBAHUSI

HaumenoBanune
o0opynoBaHus

Kparkue npumepnsie
TEXHUYECKHUE XapaKTEPUCTUKHU

KonnuecTtBo enunaunil
JUTSI PO HIIBHOTO
KOMIUICKTa
(oOmeoOpa3zoBaTeIbHBIC
OpraHH3aIiH, He

KonnuecTtBo enunanil
IUIsL IPOQHIBHOTO
KOMIUICKTa
(MaJIOKOMIUICKTHBIC
0011e00pa30BaTEIHLHBIC

SBJIAIOLIMECS OpraHu3aLMM), €Jl. U3M.
MaJIOKOMIUIEKTHBIM),
ell. U3M.

HEA30BAS (OBA3ATEJIbBHASA YACTD)
EcTecTBeHHO-HayuHasi HaIIPaBJICHHOCTb
1. [Hudposas OO6ecrieynBaeT BBHIIIOJIHEHUE |3 MIT. 2 1mT.

itabopatopus 1o mabopaTOpHBIX paboT Ha

Ouosorun YpOKax Mo OHOJIOTUH B

(yueHuueckas) OCHOBHOM IIIKOJIE U

[IPOEKTHO-HMCCIEI0BATENbCKOM
NesITeTbHOCTH yYaIIUXCS.
KoMmiekramus:
BecripoBOIHON MYyJTETHAATIHK
o OMOJIOTHH C 6-10
BCTPOCHHBIMH JTATYHKAMHU:
JlaTuynK BIAXKHOCTH C
Tarna3zoHoM U3MEPEeHHUS
0...100%

JlaTunK OCBEIIEHHOCTH C
ITrara3oHOM U3MEepEeHHsI He
yxe uem ot 0 1o 180000 nx
JlaTunk pH ¢ nnamnasonom
3MepeHus He yxke uyeM oT 0
o 14 pH

JlaTunk TeMIepaTypsl ¢
arna3oHoOM U3MEpEeHHsI He
yke ueM oT -20 no +140 C
JlaTunk

PJICKTPOITPOBOANMOCTH C




uana3oHaMHu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 10 2000 MmkCwm; ot 0 10
20000 MxCm

/laTuMK TEMIIEpaTyphl
OKpY>KaroIen cpe/ibl ¢
TMana3oHOM U3MEPEHUsI HE
yxe yeM oT -20 1o +40
IAKceccyapbl:

Kabens USB
COCIUHUTEIILHBIN

3apsiiHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJCTBO IO
PKCILTyaTauu UPPOBO
imabopaTopuu

[{udposas Bumeokamepa ¢
METAIITUYECKUM I TAaTHBOM,
paspeiieHue He meHee 0,3
Mmnukc

[IporpammHoe obecnieueHue
MeTtonnueckue
pexomeHauuu He meHee 30
padot

'YakoBka

Hanuuune pycckos3p9HOTO
caiiTa MoA/Iep:KKH, HaJTuune
BHJICOPOJTUKOB.

[{udposas
itabopatopus 1o

X MUK
(yueHnueckas)

O0ecrieunBaeT BHIIOJIHEHNE
mabopaTOpHBIX paboT MO
XUMHUHU HA YPOKax B OCHOBHOM
[IKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEeATEeIbHOCTH YUaIINXCsl.
Kommnekranus:
becipoBOAHON MYIbTUAATYUK
[0 XUMHH C 4-Mst
BCTPOCHHBIMH JIATYUKAMH:
/laTuuk pH ¢ nnanazonom
M3MEpeHus He yxe yeM oT ()
o 14 pH

/[aTunk BBICOKOI
TeMIiepaTypbl (TepMOIIapHBIi)
C IMana3oHOM MU3MEpPEHUs He
y>xe gem ot -100 mo +900 C
JlaTunkK

PIEKTPOIPOBOAUMOCTH C

2 1.




uana3oHaMHu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 10 2000 MmkCwm; ot 0 10
20000 MxkCm

/laTuMK TEMIIEpaTyphl
[JIATUHOBBIN C AUAAa30HOM
n3MepeHus He yxke yeM oT -30
no +120 C

OTaenbHbIC JaTYUKU:
JlaTark onTHYecKon
[JIOTHOCTU 525 HM
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu MUPPOBOi
imaboparopuu

HaGop nabGopaTopHoi
OCHACTKHU

[IporpamMMHOe obecrieueHue
Mertoauueckue
pexomeHauuu He meHee 40
padoT

Hanuuune pycckos3p9HOTO
caiiTa OAJIEPKKHU

Hayinune BUIEOPOIUKOB.

[{udposas
itabopatopus 1o

(buznke
(yueHnueckas)

OOecrieunBaeT BEIITOJHEHUE
PKCIIEPUMEHTOB 0 TeMaM
Kypca (pU3UKH.
KoMmiekTamus:
becripoBOHON MYyJTETHIATIHK
o ¢usuke ¢ 6-10
BCTPOCHHBIMH JTATYHKAMHU:
[{udpoBoii gaTuuk
TeMITePaTyphI C TUANa30HOM
M3MepeHus He yxe uyem ot -20
o 120 C

[{udpoBoii gaTunk
A0COJIFOTHOT'O JaBJICHUS C
Tana3oHoOM U3MEPEeHHsI He
yxe gyeM ot 0 1o 500 klla
JaTYK MAarHUTHOTO TOJIA C
TIara30HOM U3MEPCHHSI He
yxke ueM oT -80 10 80 MmTn

ATUYUK HAIIPSAKCHUS C

2 1.




uana3oHaMHu U3MEPEHUs He
y>ke geM oT -2 10 +2 B; ot -5
o +5 B; or -10 1o +10 B; ot
-15 1o +15 B

/laT4MK TOKA HE YK€ 4eM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTeIsIMU HE MEHEe YeM:
+/-29;+/-49;+/-89¢
OTIenbHbIC YCTPOUCTBA:
USB ocuumiorpag He MeHee
2 kanaia, +/- 100 B
IAKceccyapsbl:

Kabens USB
COCUHUTEIbHBIN

3apsIHOE YCTPOMCTBO C
Kkabemem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop st
[MPOBEACHUS YKCIIEPUMEHTOB
KpaTtkoe pykoBOJCTBO 110
PKCIUTyaTaluu udpoBoit
imabopaTopuu

[IporpamMMHOe obecrieueHue
Mertoauueckue
pexomennanuu (40 padbor)
Hanuuune pycckos3p9HOTO
caiiTa OAJIEPKKHU

Hayinune BUIEOPOIUKOB.

KoMmbroTepHoe 060py10BaHNe

4.

HoytOyx

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIrogaeMas
KJIaBHaTypa: HaJIU4KE;
Pycckas packianka
KJIaBUATYyphl: HAIUYUE;
/lnaroHane DKpaHa: HE MEHee
15,6 1roMMOB;

Paspemienne skpaHa: He
MeHee 1920 x 1080 nukcernei;
KonmuecTBo siaep
[poiieccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee 8;

bazoBas TakTOBas YacToTa
rpoueccopa: He MeHee 1 [T
MaxkcuManbHas TaKTOBast

1aCTOTa IIporeccopa: HE

3 mT.

2 1IT.




menee 2,5 I'T;
Kom-nmamsth npoueccopa: He
MeHee 6 MOaiiT;

O0BEM yCTaHOBIIEHHOM
ONEPaTUBHOMN MaMATH: HE
MeHee 8 ['0aiT;

O0BeM noaaepKUBAEMOM
OTepaTUBHOM MaMsATH (11
BO3MOKHOCTH PACIIUPEHUs):
He MeHee 24 '0aiiT;

O6wvem Hakonutenst SSD: He
Mmenee 240 I'6aliT;

Bpemst aBTOHOMHO# paboThI
oT OaTapeu: HE MeHee 6
4acoB;

Bec HoyTOyKa ¢
[YCTaHOBJICHHBIM
AKKyMyIaTopoM: He Oornee 1,8
KT;

Buemrnuit unrepdeiic USB
cTa”aapTa He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Buewmnuit uarepgeiic LAN
(McToNb30BaHKE
[EePEXOJHUKOB HE
[IPEelyCMOTPEHO): HAJTMUKE;
Hannune monynen u
mHTEpPeiicoB
(Mcmop30BaHKe
MEePEXOJHUKOB HE
mpenycMoTpeHo): VGA,
HDMI,

becnipoBoHas cBsizb Wi-Fi:
HaJIu4ue C MOAACPKKON
crangaprta IEEE 802.11n nnu
COBpEMEHHEE;

\Web-kamepa: Hanuuue,
MaHunyasTop "MbIb'":
HaJIN4ME;
[IpenycraHoBieHHas
OTIepallMOHHAs CHCTEMa C
rpaduyecKkum
[10JIb30BaTEIbCKUM
mHTEpdeiicom,
oOecreunBaroas padboTy
[pacpOCTpaHEHHBIX
00pa3oBaTEeNbHBIX U
0OIIECUCTEMHBIX
[IPUIIOKEHUN




HAaJINYHUC.

MOV (npunTEp,
CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(pyHKIIMYM TTeYaTH,
KOIIMPOBAHUS,
CKaHHUPOBAHMUS);

Dopmar Oymaru: He MEHEe
A4

[[BETHOCTB: YepHO-OEIIbIIA;
TexHonorus nevyaTu:
mazepHas

MakcuManbHOE pa3pelIeHne
reyatu: He MeHee 1200 x
1200 Touek;

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

1 mr.

1 mT.

JIOITOJIHUTEJIBHOE ObOPY IOBAHUE

ECTGCTBGHHO-HayT-IHaﬂ HaITpaBJICHHOCTb

1.

[{udposas
lTabopaTopus 1Mo

OHOIOTHH
(yueHnueckas)

O06ecnieurBaeT BHITIOJHEHUE
ITabopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTUH B
OCHOBHOM ILIKOJIE U
[MPOEKTHO-UCCIEA0BATEIBCKOM]
NeATEIbHOCTH YUaIIuXCsl.
Komrmnekranus:
becripoBOAHON MYIbTUAATYUK
10 OMOJIOTHUH C 6-F0
BCTPOCHHBIMH JIATYUKAMH:
/laTurK BIaXXHOCTH C
TUarna3oHOM U3MEPEHHUS
0...100%

/[aTYMK OCBEHIEHHOCTH C
T1ana3oHOM U3MEPEHHUsI He
y>ke yem ot 0 70 180000 nx
Jlatunk pH ¢ nuanasonom
3MepeHus He yxxe yem oT 0
o 14 pH

/laTynk TEMIIEpaTyphI C
T1ana3oHOM U3MEPEHHUsI He
y>ke yem oT -20 no +140 C
JlaTunk
PIEKTPOIPOBOANMOCTH C
uana3oHaMHu U3MEPEHUs He
yxe gyeM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MxkCm

JlaTurk TeMIiepaTypsl
OKpY>Karollen CpeJibl C

JINarta3oHoOM U3MCPCHUSA HEC

1 mrr.




y:ke ueM ot -20 o +40
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
kabermem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 110
PKCILTyaTaluu HUPPOBOit
maGopaTopuu

[{udpoas Buneokamepa ¢
METaUTMYECKUM IITAaTUBOM,
pa3zpemieHue He menee 0,3
Mnukc

[IporpamMMHOe obecrieueHue
MeTtoauueckue
[pekoMeH1auuu He Menee 30
padot

'YakoBka

Hanuuue pycckosA3p4HOTO
caiiTa MoAJIep:KKH, HaJTuune
BHJICOPOJTUKOB.

[{udposas
iTabopatopus 1o

XUMUN
(yueHuueckas)

O0ecrieynBaeT BBIIOJIHEHUE
mabopaTopHBIX padboT 1O
XUMHH Ha ypPOKaX B OCHOBHOM
[I1KOJIE U
[TPOEKTHO-UCCIIEA0BATEIBCKON
eI TeIbHOCTH YYaluXCs.
KoMmiekramus:
becripoBogHON MyJTBTUAATYUK
10 XUMHH C 4-Ms
BCTPOECHHBIMU JJTaTYUKAMHU:
Jlatunk pH ¢ nuanasonom
3MepeHus He yxxe yem oT 0
o 14 pH

J/laTark BHICOKOM
TeMIepaTypbl (TepMOTapHbIii)
C 1MaIra30HOM U3MEpEHUs He
yke gem oT -100 o +900 C
JlaTunk
PIIEKTPOIPOBOAUMOCTH C
ana3zoHaMy U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MmxCm

/laTurk TeMIiepaTypbl
[JIaTUHOBBIN C AMANa30HOM

n3MepeHus He yke yeM oT -30

1 mr.

1 mT.




o +120 C

OTnenpHbIC JATYNKU:
JlaTunk onTHYECKOM
[JIOTHOCTU 525 HM
IAKceccyapsbl:

Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kkabemem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 110
PKCIUTyaTaluy HuppoBoi
imabopaTopuu

HaGop nabopaTopHoit
OCHACTKH

[IporpammHoe oOecnieueHue
MeTtonnueckue
pekomeHauuu He meHee 40
padot

Hanuuue pycckosA3p4HOTO
caiiTa MmoaIep>KKH

Hayinune BUIE€OPOIUKOB.

[{udposas
iTabopatopus 1o

(buszuke
(yueHuueckas)

O0ecneurBaeT BHITIOJHCHUE
PKCIIEPUMEHTOB 110 TEMaM
Kypca QU3MKU.
KoMmiekranusi:
becipoBOAHON MYIbTUAATYUK
o gusuke ¢ 6-10
BCTPOEHHBIMU JIATYUKAMM:
[{udposoit gaTunk
TeMIIepaTypbl C AMANa30HOM
M3MepeHus He yxke yeM oT -20
o 120 C

[{udposoit gaTunk
AOCOFOTHOTO JJaBJICHUS C
Tara3oHOM U3MEPEHUsI HE
y>ke uem ot 0 1o 500 klla
/[aTYMK MarHUTHOTO MOJIA C
T1ana3oHOM U3MEPEHHUsI HE
yxe gyeM oT -80 10 80 MmTn
JlaTurK HanpsKEHUS C
Tuana3oHaMHu U3MEPEHUS HE
y’ke 4em oT -2 110 +2 B; ot -5
mo +5 B; ot -10 10 +10 B; ot
-15 1o +15 B

/laTuynK TOKa HE YK€ YEM OT
-1 o +1 A

ATYHMK aKCEIIEPOMETP C

1 mr.

1 mT.




[MOKa3aTeIsIMU HE MEHEE YeM:
+/-2Q9;+/-49;+-8¢
OTnenpHbIE yCTPOMCTBA:
USB ocmmtorpad He MeHee
2 xanaia, +/- 100 B
AKCecCyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KonctpykTop st
[IPOBEACHUS IKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 11O
PKCIITyaTaluu HUPPOBOit
imaboparopuu

[IporpamMmMHOe obecrieueHue
Mertoauueckue
pexomennanuu (40 padbor)
Hanuuue pycckosA3p4HOTO
caiiTa OAJIEPKKHU

Hayinune BUIE€OPOIUKOB.

[{udposas
iTabopatopus 1o

(bu3noIorun
(MpouIIbHBII
YPOBEHB)

OObecrieynBaeT MpoOBeICHUE
cCIeIOBaHUS 110

(b YHKITMOHUPOBAHUIO
YEIIOBEUECKOT0 OPTaHU3Ma.
KoMmiekramus:
becripoBOHON MYJTETHAATIUK
o GU3NOIIOTHH C 5-10
BCTPOCHHBIMH JTATYHKAMHU:
JlaTuuk apTepuantbHOTO
maBnenus (0...250 MM pT. cT.)
JlaTuuk mynbca ¢ IMana3oHoOM
3MepeHus He yxxe yem oT 30
o 200 yn/muH

/laTyuk TeMIiepaTypsl T€JIa C
Tana3oHoOM U3MEPEeHHsI He
y>ke ueM ot +25 mo +40 C
JlaTunK 4aCTOTHI JBIXAHUS C
TIara30HOM U3MEPCHHSI He
yxe uem ot 0 1o 100
[ITKJIOB/MUH

JlaTunk yCKOpeHus ¢
mokaszarensimu +/- 2 g; +/- 4 g;
+/-8¢

OTnenpHbIE YCTPOMCTBA:
Jlatunk OKI' ¢ nuanazonom

M3MEPCHHUA HE YK€ YEM OT

1 mr.

1 mT.




-300 10 +300 MB)

/laTuuk pH ¢ nnanazonom
3MepeHus He yxke yem ot 0
o 14 pH

/laTuuk cunomep
Tarna3oHoOM U3MEpEeHHUsI He
y>ke uem ot -40 10 40 H
JlaTunK OCBEIIEHHOCTH C
TMana3oHOM U3MEPEHUsI HE
yxe yeM ot 0 1o 180000 5k
IAKceccyapsbl:

Kabens USB
COCIUHUTEIILHBIN

3apsiiHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop st
[MPOBEACHUS YKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO IO
PKCITTyaTauu UPPOBOA
imabopaTopuu
[TporpammHoOe oOecnieueHmne
MeTtonnueckue
[pekoMeH1anuu He Mmenee 20
padot

Hanuumne pycckos3pI4HOTO
caiiTa OAJIEPKKU

Hannune BUAEOpOINKOB.

[{udposas
iraboparopus 1o

PDKOJIOTHH

ObecnieunBaeT MPOBEICHNE
y4€OHOT0 SKOJIOTUUECKOTO
MOHHUTOpPHUHTA
MHCTPYMEHTAEHBIMU
MeTonamu. HaGop
MPUMEHSIETCS TTPH U3YUEHUH
HKOJIOTUH, OMOJIOTUH, XUMHH,
reorpaduu u
[IPUPOJOBECHUS, a TAKXKE
T MTHIMBUAYQJTbHBIX
MICCIIeIOBAaHMS U TIPOEKTHOM
NesITeTbHOCTH IIKOJIbHUKOB.
KoMIekTamusi:
becnipoBOTHON MYITBTHIATYNK
10 DKOJIOTHYECKOMY
MOHUTOPHHTY C 8-10
BCTPOCHHBIMU JaTYMKAMMU:
/laTuMK HUTPAT-HOHOB
JlaT4uK XJIOPUI-HOHOB

aTtyuk pH ¢ nrnanazoHom

1 mr.

1 mT.




3MepeHus He yxe 4yem oT 0
o 14 pH

/laTyuK BIaXKHOCTH C
Tana3zoHoM U3MEPEeHUS
0...100%

JlaTunK OCBEIIEHHOCTH C
TMana3oHOM U3MEPEHUsI HE
yxke yeM oT 0 1o 180000 5k
/laTuuk TEMIIEpaTypHI C
Tarna3oHoOM U3MEpEeHHUsI He
y>ke uem oT -20 1o +140 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
anazoHaMy U3MEpPEHUs He
y>ke uem oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; oT 0 10
20000 MxCwm

JlaTuuk TeMnepaTypsl
OKpY>KaroIlen CpeJibl ¢
Tarna3oHoOM U3MEpEeHHUsI He
y>ke yem oT -20 no +50 C
OTnenpHBIC JATYNKU:
/laTuuk 3ByKa ¢ QyHKLIUEH
MHTErPUPOBAHUS C
TMara3oHOM U3MEPEHHUS
4acTOT HE MeHee yeM oT 50
' mo 8 kl'm;

JlaT4rK BIAKHOCTH TTOYBHI C
T1ana3oHOM U3MEPEHHUsI He
y>ke ueM ot 0 10 50%
/laTuuk xuciopona ¢
uana3oHoM u3Mepenus ot ()
o 100%

JlaTurk onTHYECKOM
[JIOTHOCTU 525 HM

JlaTurk onTHYECKOM
riotHocTy 470 HM

JlaTuuk TypOUIUMETp C
T1ara3oHOM U3MEPEHHUsI He
yke uem ot 0 1o 200 NTU
/laTuuk okucH yriepoja ¢
Tuara3oHOM U3MEPEHHUsI HE
yxe yem ot 0 1o 1000 ppm
AKCecCyaphl:

Ka6ens USB
COETMHUTENbHBIN (2 1IT.)
3apsiHOE YCTPOMCTBO C
Kkabemem miniUSB

USB Ananrep Bluetooth 4.1




Low Energy

CTepKeHb Ui 3aKperieHUs
TaTYNKOB B IIITATUBE
KpaTkoe pykoBOJCTBO 110
PKCIUTyaTaluy HuppoBoi
imabopaTopun
[IporpammHoe obecnieueHue
MeToanueckue
[pekoMeH1auu He Mmenee 20
padot

YIakoBka

Hanuune pyccKos3pI9HOTO
CaiTa MOJJAEPKKH, HATUUHE
BUICOPOJIMKOB.

MuKpOCKoII
nudpoBoi

Tun MUKpocKoIa:
OMOJIOTHYCCKHI

Hacanka mukpockomna:
MOHOKYJISIpHAs

Haznauenue: nabopaTopHblii
MeTo/ ucCclieJIOBaHUS:
CBETJIOC MOJIe

MaTtepuai ONTUKU:
ONTHYECKOE CTEKIJIO

Y BennueHne MUKPOCKOIIa,
Kpat: 64 - 1280

Oxynsaper: WEF16x
OO0BexTuBhL: 4%, 10X, 40xs
(oAnpyKMHEHHBIN)
PeBosbBEpHas rojgoBKa: Ha 3
00BEKTHBA

T MOJICBETKU: 3€pKaJIO UITN
CBETOAMO]T

PacnionoxeHne noACBETKU:
BEPXHSISI U HUKHSIS
Marepuan kopryca: MeTall
[IpeameTHbIi cTOMMK, MM: 90
M crounnk muranus: 220 B/50
i

Yucno meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o
XUMHHN

B HaGop BXOIAT BECHI
ImabopaTOpHBIE AIEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKA
KOHMYECKas, MajovKa
CTeKJIsiHHasI, mpodupka [1X-14
(10 mTyK), cTakaH BBICOKHI C
HocukoMm BH-50 ¢ meTkoit (2

IITYKH), TATAHID

1 mrr.

1 mrT.




3MepuTeNnbHbIi 2-50-2
(CTEKJISTHHBIH, C PUTEPTON
KPBIIIKOM), IITATUB IS
rpooupok Ha 10 rHe3 I, 3aKuM
pOOUPOYHBIH,
[IaTenb-JI0kKeuka (3 MTYKH),
HAO0Op (IAKOHOB ISt
XpaHEHUsl PaCTBOPOB U
[peakTuBOB (00BeM (prakoHa
100 mu1 - 5 KOMIUIEKTOB 110 6
mTyK, 00beM Qrakona 30 mi -
10 KOMIIEKTOB 110 6 MTYK),
[ATHH]IP U3MEPUTEITBHBIHN C
HocukoM 1-500 (2 mrykn),
ctakaH BeicOkui 500 mui (3
TYKH), HA0Op epiieit Ass
MBITBSI IIOCYTBI (€I JITIs
MBIThsI IPOOUPOK - 3 HMITYKH,
epII 1711 MBIThS KOJIO - 3
[ITYKH), Xanat 0enblit x/6 (2
[ITYKH), IEPYATKU PE3HHOBBIC
XUMHUYECKHE CTOHKHE (2
IITYKH), OYKU 3aITUTHBIC,
buabTpel Oymaxkusie (100
[ITYK), TOprouee s
criupToBOK (0,33 ).

B coctaB HaOOp BXOIAT
[PEaKTHBBI: AITFOMUHUMH,
PKEIIe30, COJIsTHAs KUCIOTa,
METHIIOpaHXK, peHOoIpTalIeHH,
aMMUaK, IePOKCU] BOJOPO/a,
HUTpaT cepedpa u Apyrue; B
o01elt crnoxHocTH - 44
[PA3TUYHBIX BEIIECTB,
MICIIONIb3YEMBIX ISt
COCTaBJICHHS KOMILICKTOB
[PEAKTUBOB MPU MPOBEICHUH
PK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB 10 KYpCy
[IKOJIbHOW XUMUH.

YueOHas
itabopatopus 1o
HEUPOTEXHOJIOTHH

B cocraB BXOJ4T:

Cencop Tun 1 e menee 1
IIT., 00ECIEUYNBAET
BO3MOYKHOCTh PETHCTPAIIIN
CUTHaJIa AJIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(3nmexTpoMuorpammsl, OMI).
Peructparus g0mKHA
OCYIIIECTBIISIETCS

1 mr.

1 mrr.




HEMHBA3UBHO, CYXUMHU
HIIEKTPOJAMHU.
B03MOKHOCTBIO KPEIUUICHUS K
[PYKE 4eJI0BEKa, YTO JOJKHO
TaBaTh BO3MOXHOCTb
[PETUCTPUPOBATD
PIIEKTPUUECKYIO aKTUBHOCTH
MBILIIBI B 00J1ACTH, HAJ|
KOTOPOH pacroaraercs
kperuieHue. [lpu HanpsbkeHuH
MBILIIIBI TOJIKHA OBITH
oOecreyeHa BO3MOKHOCTb
HAOIOACHUS TTYYHOCTH
cUrHaja (T.e. IPUCYTCTBUE
OMI'), npu pacciadiaeHuun
MBILIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 He menee 1
IT., 0OecrednBaeT
BO3MOYKHOCTB PETUCTPAIIH
CUTHaJa
(doromnerm3smorpammsl (DPI1I)
ONTUYECKUM IIyTEeM, 3a CUET
M3MEHEHHSI OTPaKEHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETa,
00BEM KOTOPBIX U3MEHSIETCA
110/ BO3JEHCTBUEM ITYJIbCOBOU
BoJIHBL. CeHCOp JOTKEH OBbITh
00ecreyeH BO3MOKHOCTBIO
KpETUIeHHs! K MOyIIeuKe
Mayblia 9eIoBeKa.

Cencop Tun 3 He menee 1
IIIT., 00eCIIEeUYNBaET
BO3MOKHOCTh: PErHCTPaLUU
CUTHaJIa

HIIEKTPOKAPAUOT PAMMBI
(OKT') He nHBa3UBHBIM
CII0co00M;

peructpanyu I, IT n 111
OTBEZICHUI; TIOJIKITFOUEHHSI
HIIEKTPOJIOB K CEHCOPY C
[TOMOILIBIO COCMHUTEIBHBIX
[IPOBOJIOB, 000PYAOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ve menee 1 .
o0ecreyrBaeT BO3MOKHOCTD:
[pETUCTpAIH CUTHAIA
KO>KHO-TaJIbBAaHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOT'O OCYIIECTBIISIETCS Ha




[TOCTOSIHHOM TOKE;
[TOIKJIIOUEHUS K TeTy
YeJIOBEKA C IIOMOILBIO CYXHX
PIIEKTPOAOB, OJKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C IOMOIIBIO
TouchProof pazsemos.
Cencop Tun 5 He menee 1
IIT., 00eCIIEYNBAET
BO3MOKHOCTB: PETUCTPALIUU
CUT'HAJIA JJIEKTPUYECKON
akTUBHOCTH Mo3ra (O9I) ¢
[TOMOLIBIO CYXUX
HEMHBA3UBHBIX 3JIEKTPOIOB;
[PETUCTPALIMM DJIEKTPUUYECKOM
AKTUBHOCTH Pa3HBIX J0JeH
MO3ra; MOAKIYEHUS
PIIEKTPOIOB K CEHCOPY C
[TOMOLIbIO COETUHUTENBHBIX
[IPOBOIOB, 000PYA0BaHHBIX
TouchProof pazpemamu;
BaKperyieHUs JIEKTPOIOB Ha
[TOBEPXHOCTHU I'OJIOBBI.
Cencop Tun 6 He menee 1
IIT., 00EeCIIEYNBAET
BO3MOYKHOCTB: PETUCTPALIUU
CUTHaJa KoJieOaHus TPyAHON
KieTku (CeHcop AbIXaHUSA);
ONpeIeTICHUS YaCTOThI
ITBIXaHMS.

Y cTpoiicTBo 1uis cObopa
TaHHBIX OT CEHCOPOB U
fepeaadyy Ha epCOHAIbHBIN
KOMIThIOTEp 00ecriednBaeT
BO3MOKHOCTB COOpa JTaHHBIX
OT MOJKJIFOUCHHBIX K HEMY
CEHCOPOB U OTIPABKY
[MOJTy4YeHHBIX TaHHBIX Ha [IK.
[loaxmroueHre HeHTPaIbHOIO
Moyiist K [TK ¢ moMoniero
USB-ka6ens. LleHTpanbHbIi
MOJTyJIb UMEET HEe MeHee 1
[IT.: TaIbBAHUYECKYIO
3ossiuio ot [1K.
[{eHTpanbHBIN MOLYIIb
o0OecneunBaeT BO3MOXKHOCTh
0THOBPEMEHHOT'O
[TOAKITIOUEHUS BIUIOTH /10 4
ceHcopoB. Kaxxaplii U3 BX0J10B




[{eHTpaTbHOTO MOIYJISI HMEET
raJIbBAHUYECKYIO U30JIALIUIO
(oOecrieueHre MEKKaHAJIbHOM
raJIbBAHUYECKOM U30JISIUN).
[logkiroueHne CEHCOPOB K
L{eHTpambHOMY MOJYITIO
OCYIIECTBIISETCS C IOMOIIBIO
CHeIHaTN3UPOBAHHBIX
pazbemoB Tuna LEMO,
00€eCIIeUnBAOIIINX
[IPABIIIBHOCTH TTOKITFOYCHUS
[pazbeMa 1 CHUKAIOIINX PUCK
CIIy4aillHOrO KacaHus
[Pa3bEMOB TOKOIIPOBOSIIIUX
qacTeH, a TaKXKe
00eCreYnBaIOIINX 3aIIUTY OT
HECAaHKIIMOHUPOBAHHOTO
[OKIIIOUEHUS K
[TPOU3BOJILHBIM YCTPOWCTBAM.
Monyns "Knonka" ne menee 1
IIT., 00EeCIIEYNBaAET
BO3MOKHOCTB: Pa3METKH
[PETHCTPUPYEMBIX CUTHAJIOB U
O0TMEYaTh HE MeHee 3-X
[PA3TTUYHBIX KATETOPUU
COCTOSTHHIA.

Y cTpOCTBO, BXOJSIIIIEE B
COCTaB JIa0OpaTOPHUH, TOTKHO
00ecreunBaTh BO3MOKHOCTh
[PETHCTpAINH apTEPUATHHOTO
TaBJICHMUS.

[IporpamMMHOe obecrieueHue
(manee - I10). [JomkHO
00eCTIeunBaTh BU3yaTH3aIUI0
11 00paboTKy
[PETHCTPUPYEMBIX CHTHAJIOB.

[ 1aBHOE OKHO TIPOTPaMMBI
ITOJKHO COCTOSITH M3 BKJIQJIOK,
Kak7asi U3 KOTOPBIX
COJIep>KUT Habop rpadukos,
HEOOXOIUMBIX JUISI
0TOOpaxKeHus TpedyemMoit
MH(pOpMaIUY.

Jl0/KHA IMEThCS BKITAKA JITS
0JTHOBPEMEHHOTO TPOCMOTpa
CHTHAJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOTKJTFOYCHHBIX K
[{eHTpaIbHOMY MOAYIIIO.




JT0 0OecrieynBaeT
BO3MOYKHOCTh
MHOTOKaHATBHOTO
(mosurpadguIecKoro) pexuma
[PabOThI YCTPOMCTBA.

Taxxke TOMKHBI UMETHCS
BKJIAJIKU JUISI BU3YyaTIH3aIl[uu
CUTHAJIOB OT CeHCOpOoB OMI',
@I, OKT, KT'P, O9T,
CeHCOpa JIbIXaHusl, KHOIKH; a
TaK>Ke TIPOU3BOTHBIX
rpadukoB, Ha KOTOPBIX
BHU3YyaTH3UPYIOTCS
crel(pUIHbIC ISl TOTO WX
MHOTO CHTHAJIA BEJTUYHHEI.
10 momkHO HaBaTh
BO3MOYXHOCTh BU3YaJIU3AIHH
1 00pabOTKH
[PETHCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:

- OMI': Bu3yanusanus
CUTHaJa, CIIEKTP CUTHAaJa,
AMIUTATYTHBIA TPUTTEP

- OIII': Bu3yanuzanus
CUTHaJa, CIIEKTpa CUTHAJIA,
TaXxorpamMMel, rpaduK myJbca
- OKI': Bu3yanuzanus
CUTHAJIa, TaXOTPaMMBI,
rpaduk mynbca

- KI'P: Bu3yanu3anus curaana
- O0I': Bu3yanuzanus
CUTHaJIa, CTIEKTP CHTHAJIA,
AMIUTUTY1a anb(a-puTma,
aMIUIUTYy/1a OeTa-puT™a.

- CeHcop JbIXaHUS:
BH3yaH3aIis CUTHAA,

- Knomnka: Bu3yanu3zanus
CUTHAJIa pa3METKH

[1O nomkxHO UMETH
BO3MOYXHOCTh KaCTOMHU3AIHH
1 HacTpoiiku [10 mist

b PeKTUBHOTO OTOOpaKEHUS
rpaduKOB: HACTPOWKA IIBETA,
BBEIOOD MMapamMeTpoB ISt
aHaIM3a, BEIOOD
0TOOpakaeMbIX rpauKoB.,
MaciTaObupoBaHue rpauKoB.
1O momKHO UMETH
BO3MOYKHOCTB 3aITUCH 1




BOCTIPOU3BEICHHS
[PETUCTPUPYEMBIX CUTHAJIOB.
B03MOKHOCTb HACTPOUKHU
apaMeTpoB (puUIbTpaAIHU
CUTHaJIa ¢ TOMOIIbI0 QUIbTPa
HIOKHUX 4acTOT, (PUIIBTPA
BBICOKHX YacTOT, TIOJIOCOBOTO
(UIBbTpa, PeKEKTOPHOTO
(bunbTpa.

C nenpio yno0cTBa aHaIM3a
CHTHaJIa, TOJDKHA UMETHCS
BO3MOYKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mociaeayromen
BO3MOKHOCTBIO X
[1OCJICIYFOIIETO
BOCIIPOU3BENICHHSI B JAHHOM
[10 (uMHUTHPYS PETUCTPALIIIO
CHTHAJIa B P&KUME PEabHOTO
BpPEMCHH ).

B cocrase: meToauyeckue
MaTepHaIbl AJ1s1 YIUTENS U
00yJarouxcsi, ONUCAHNE
[10JIKJTFOYCHUS] CEHCOPOB
lmabopaTopuu, UHCTPYKLIUHU O
croip3oBanuio 110,
OTHCaHue JTa0OPATOPHBIX U
[MPaKTUYECKUX padboT, KOTOpOe
B TOM YHCJIE€ COACPKUT
Mpe3eHTAIHOHHBIE
MaTepUabl.

'Y makoBka/kopoOka
maboparopun J0JKHA
oOecnieunBath y100HOE
XpaHEHUE U COAepKaTh
MOJICKA3KH ISt
[PacIIONIOKEHHs] CEHCOPOB U
yCTpOICTB J1abOpaTOpuu JUIst
yI0OHOTO UCTIONB30BaHUS
MpETo1aBaTeNIsIMU 1

00 yUaIOIUMUCS.

TexHojorudeckas HAITpaBJICHHOCTb

0.

O06pa3oBaTEHHBIN
KOHCTPYKTOp JIJIst
[PaKTUKU OJIOYHOTO
[IPOrpaMMHUPOBAHUS C
KOMILJIEKTOM
ITATYMKOB

Po6oToTexHuueckuit Habop
[TpeHa3HAYEH IS U3yUEHUs
OCHOB pOOOTOTEXHHKH,
nieTajeu, y3i10B U
MeXaHU3MOB, HEOOXOIUMBIX

J1JIs1 CO3IaHMA

1 mrr.




[POOOTOTEXHUUECKUX
[YCTpOMCTB.

HaGop npezcrapiser co0oit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COSTMHUTEIBHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

HaGop mo3BosieT cooupats (¢
[IPOrpaMMHUPOBATH
coOMpaeMbIe MOJICIN), U3
PIIEMEHTOB BXOJSIINUX B €T0
COCTaB, MOJICJIA MEXaTPOHHBIX
1 pPOOOTOTEXHUYECKHUX
[YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
YIIpaBJICHHUEM, B TOM YHCJIE Ha
KOJIECHOM XOY, a TaK ke
KOHCTPYKIIUH, OCHOBAaHHBIX HA|
MCIIOJIb30BaHUU Tiepead (B
TOM YHCJIC YSPBSIYHBIX U
3yOuaThIX), a TaK e PhIYaroB.
CBETOAMOIHBIN MaTPUYHBIN
nucrureii ¢ 6ejoil HoICBETKON
Ha KOHTpOJLIEpe

KonnuecTBo nopTos
BBOJ1a/BHIBOJIA HA
KOHTpOJLJIEpE HE MeHee 6
KommdecTBo KHOTIOK HE MEHEe
4
OO111e€ KOJINYECTBO
JIEeMEHTOB: He MeHee 520 miT.,
B TOM YHUCIIE:

1) mporpaMMupyemslIii 610k
YIIpaBIEHUS, KOTOPBIH MOXKET
[paboTaTh aBTOHOMHO U B
[MOTOKOBOM PEKUME;

2) cepBOMOTOpBI

3) JaTYMK CHJIBI

4) MaTYuK pacCTOSTHUS

S) naT4MK 1BeTa

6) akKyMyJIATOpHas barapes
7) [InacTukoBbie
CTPYKTYpPHBIC 3JICMCHTHI,
BKITIOUast iepPoprupoBaHHBIC
PIIEMEHTHI: OanKu, KyOuKH,
OCH U BaJlbl, COCIMHUTEIHHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
MpeHa3HAuYCHHBIC IS




CO3/aHUS YEPBSIYHBIX U
3yOuaThIX mepeaad,
COCTUHUTEIIBHBIC U
KPETIC)KHBIC JICMEHTBI;

7) IIporpammHoOe
oOecIeYeHre, HCIOIb3yeMoe
IS POTPAMMUPOBAHUS
coOnpaeMbIX
[POOOTOTEXHHUECKUX MOJIeIICH
1 YCTPOMCTB, TOCTYITHO TSI
CKaYMBaHUS U3 CETH
MuTepHer

10.

OOpazoBaTeNbHBIN
Ha0Op 1O MEXaHUKE,
MEXaTPOHHKE H
POOOTOTEXHUKE

KoMIutekT 1 u3ydeHus
OCHOB DJIEKTPOHHUKH U
POOOTOTEXHUKHU

HaGop moimkeH ObITH
[peHa3HayeH IS
[IpOBeICHUST yU4EOHBIX
3aHATUH 110 DJIEKTPOHUKE U
CXEMOTEXHHUKE C LETbI0
3y4eHUs Hauboee
[pacpoCTpaHEeHHOM
JIEMEHTHOH 0as3kl,
[IpUMEHSIEMOH ISt
MH)XEHEPHO-TEXHUYECKOTO
TBOPUYECTBA yUaIIUXCS U
[pa3pabOTKH yueOHBIX
Mojieneit poootoB. Habop
ITOJKEH MTO3BOJISITh YYaluMCst
Ha MPaKTHUKE OCBOUTh
OCHOBHBIE TEXHOJIOTHHI
[IPOEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMILIEKCOB Ha IpuMepe
yaeOHBIX MoJienel poOoToB, a
TAaKXKe U3Y4YUTh OCHOBHBIE
TeXHUYECKHE PEIICHUS B
00J1aCTH KMOEPHETHUECKUX U
BCTPaNBAEMbIX CHCTEM.

B cocTaB KOMITJIEKTa JOKEH
BXOIUTH HAOOP
KOHCTPYKTHUBHBIX 3JIEMEHTOB
st COOpKU MakeTa
MaHHITYJISIHHOHHOTO poOoTa,
KOMIUIEKT METAJUIMYECKUX
KOHCTPYKTHUBHBIX 3JIEMEHTOB
st COOpKM MakeTa
MOOMIIBHOTO PoOOTa U T.II.

B cocTaB KOMIUIEKTAa BXOINUT

1 mrr.




HA0O0P AIIEKTPOHHBIX
KOMITOHEHTOB JJIs1 U3Y4EHUs
OCHOB DJIEKTPOHHUKH U
CXEMOTEXHHUKH, a TaKXKe
KOMIUJICKT TIPUBOIOB U
TaTYMKOB Pa3IMYHOTO THUIIA
Tt pa3paboTKu
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocraB koMILIeKTa JOHKHO
BXOJIUTH: MOTOPBHI C
SHKOJEpPOM - HE MeHee 2 1T,
CEpBOIPHUBO/T OONBINONH - HE
MeHee 4 1T, CepBOIPUBO/T
MaJIblil - He MeHee 2 IIT,
MH(paKpacHbIN JaTYHK - HE
MeHee 3 T, YJIbTPa3ByKOBOM
aT4uK - HE MEeHee 3 IT,
TaTYMK TEMITePaTypHI - HE
MeHee | miT, JaTyuk
OCBEILIEHHOCTHU - HE MeHee |
1T, HA0OP PIMEKTPOHHBIX
KOMITOHEHTOB (pE3UCTOPBI,
KOHJICHCATOPbI, CBETOAHO/IbI
[pa3IM4YHOI0 HOMUHANA),
KOMITJICKT TIPOBOJIOB JIJIsI
OecraeyHoro
[TPOTOTHITMPOBAHMSI, TIJIaTa
OecraeuHoro
[TPOTOTHITHPOBAHWS,
AKKYMYIITOP U 3apsiIHOE
[YCTPOMCTBO.

B cocTtaB KOMILIEKTa JOKEH
BXOJIUTH TIPOTPAMMHUPYEMBIN
KOHTpOJLIED,
[IpOrpaMMUPYEMBIN B Cpelie
Arduino IDE unu
AHAJIOTMYHBIX CBOOOIHO
[pacpOCTpaHsEMBIX Cpeaax
[pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJLIEP JTOJIKEH
00J1a1aTh TOPTAMHU IS
[TOTKJTFOUCHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOUCTB,
mutepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocTaB KOMILIEKTa JOKEH




BXOJIUTH MOJIYJTb
TeXHUYECKOT 0 3pEHMUS,
[IpeICTaBISONINN coO0M
BBHIYUCITUTENIHOE YCTPOMCTBO
CO BCTPOEHHBIM
MUKPOMPOLIECCOPOM (KOJI-BO
siiep - He MeHee 4 1T,
yacToTa sjpa He MeHee 1.2
[T, o0bem O3Y - He McHee
512 M6, 06beM BCTpOEHHOM
maMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHON KaMepoii
(MakcUMalIbHOE pa3pelieHue
BUICOTIOTOKA, II€PE1aBaeMOT0
o uatepdeiicy USB - He
MeHee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1yJib TEXHHUECKOTO
BpeHus J0DKEeH 0071a/1aTh
COBMECTUMOCTBIO C
[Pa3TMIHBIMU
[IPOrpPaMMUPYEMbIMHU
KOHTPOJIJIEPAMH C TIOMOIIBIO
matepdeiicos - TTL, UART,
12C, SPI, Ethernet. Monyns
TEXHUYECKOTO 3PEHHUSI IOJKEH
IMETh BCTPOEHHOE
[IporpaMMHOE oOecrieueHue
Ha OCHOBE OIlepalMOHHOM
crcTeMbI Linux,
[103BOJISIOIIEE OCYIIECTBIISITh
HACTPOWKY CUCTEMBI
MaIIMHHOTO 00yUeHUs
[TapaMeTPOB HEMPOHHBIX
ceTeil st OOHapyKEeHUs
00BEKTOB, OIPENIETCHUS X
[1apaMeTpOB U JajabHEUIIEN
MIeHTU(DUKAITNH.

KoMITIeKT 1omKeH
o0OecreunBaTh BO3MOKHOCTD
M3Y4eHHs] OCHOB pa3paboTKu
MTPOrPaMMHBIX U allapaTHBIX
KOMITJIEKCOB HH>KEHEPHBIX
CUCTEM, peleHul B cepe
"MHTepHeT Bemien", a Takxke
pereHuit B 061acTu
POOOTOTEXHHKH,
MCKYCCTBEHHOTO MHTEIIEKTA
1 MAIIIMHHOTO OOy4YEeHHUSI.




11.

UersipexoceBoi
yaeOHBIN
POOOT-MaHUTTYJIATOP
C MOy TbHBIMU
CMEHHBIMHU
HacaaKaMu

YueOHbIit
[POOOT-MaHUITYIIATOP
[IpeHa3HAuYeH /11 OCBOCHUS
00y4arOIUMUCS OCHOB
[POOOTOTEXHHKH, TS
[TOJATOTOBKH 00YYaIOIIUXCS K
BHEJPEHUIO U MTOCIEAYIOLEMY
MCIIOJIb30BaHUIO POOOTOB B
[IPOMBIIITICHHOM
[IPOU3BOJICTBE.

KommdgecTBo oceit pobota
MaHUITYJISITOpA - YEThIPE.
[IepemenieHuEe HUHCTPYMEHTA B
[IPOCTPAHCTBE IO TPEM OCSAM
ITOJDKHO YIIPaBIISIThCS
[I1arOBBIMU JIBUTATEIISIMHU.
Hanpspkenvne nutanus
[I1arOBBIX JABUTaTENCH HEe
0ozee 12 B.

CepBoiBUTaTeNlb YETBEPTOM
OCH JIOJDKEH 00ecTieunBaTh
[MOBOPOT MHCTPYMEHTA.

'Yrois noBopora
MaHUITYJISTOpa HA OCHOBAHUH
BOKpPYI' BEpTHKAJIbHOM OCH HE
Menee 180 rpaaycos.

17151 oTIpeiesIeH s TOJI0XKEHUS
MaHHITYJISITOpA IIPH TOBOPOTE
BOKPYT BEPTUKAJIbHOI OCH
ITOJKEH HCI0JIb30BaThCS
PHKOZEP.

'Yron moBopoTa 3aHEro
rieya MaHUIYJISATOpA He
Menee 90 rpamycos.

YT0JI TOBOPOTa NEPEAHETO
[1e4a MaHUIYJISATOpa He
MeHee 100 rpagycos.

/I onpeneneHus moaoKeHus
3aJTHETO U TIepeIHero miey
MaHUITYJISITOpPA JT0KEH
MICTI0JIb30BATHCS THUPOCKOII.
YT0J1 TOBOPOTA IO YE€TBEPTOM
ocu He MeHee 180 rpamycos.
JlomkHa OBITH BO3MOXKHOCTH
OCHAIIIEHUS] CMEHHBIMHU
Hacajkamu (Harpumep,

nep KaTeNb KapaHaala uiu
(bmomacTepa, mprcocKa ¢
CEpBOJIBUTATEIIEM,

1 mrr.

1 mrT.




MEXaHHUECKOE 3aXBaTHOE
YCTPOMCTBO ¢
CEpBOJBUIATEIIEM,
YCTPOMCTBO 151 JJa3€pHOM
CPABUPOBKU UJIM YCTPOUCTBO
st 3D-meuatn).

J1oJKHA OBITH BO3MOXKHOCTD
[TOKITFOUEHUS
ITOTIOJIHUTEIIBHBIX YCTPONCTB
(Hampumep, TpaHcIopTepa,
[pesibca i epeMeLLeHus
po0oTa, myabTa YIpaBICHUS
TUIA JHKOUCTHK, KaMEPBI
MAaIIMHHOIO 3PEHUS,
ONTUYECKOTO J1aTUMKa,
MOy OECTIPOBOIHOTO
oCTyIa.
Po6OT-MaHUTIYIISITOP TOJIKEH
oOecrieunBaTh NepeMeleHue
HacaJKH1 B IPOCTPAHCTBE,
AKTHBALIMIO HACAKHU,
BO3MOKHOCTB ITOJTyYEHUS
CUTHAJIOB OT KaMephl U
TaTYNMKOB, BOBMOKHOCTh
[YIIpaBICHUS
ITOTIOTHUTEIbHBIMU
[YCTPOMCTBAMMU.

Marepuan kopmyca -
antoMuHui. JlnameTp paboueit
30HBI (0€3 yueTa HaBECHOTO
MHCTPYMEHTA U YETBEPTOU
ocH) He MeHee 320 MM.
uTepdeiic moakmoyeHus -
USB.

Jl07KEH NMETh BO3MOKHOCTD
AQBTOHOMHOM paboThI U
BHEIITHETO YIIPABJICHUS.

Y IpaBisOMMI KOHTPOJUIEP
NTOJKEH OBITh COBMECTHM CO
cpenoit Arduino.

Y IIpaBIAIOIINN KOHTPOJLIED
COBMECTHUM CO CPENOi
porpamMmupoBanus Scratch,
1 SI36IKOM IIPOTPaMMHUPOBAHUS
C.

JlomkeH obecrieunBaTh
[TIOBOPOT I10 MIEPBBIM TPEM
OCSIM B 3aJIaHHBIN YroJI U Ha
3aJJaHHBIN yroJl, IOBOPOT IO




UETBEPTOM OCU HA 3aJaHHBIN
yToJI, IBH)KECHUE B
KoopauHatel X, Y, Z,
[epeMeIleHUE Ha 3aJJaHHOE
[pAcCTOsTHUE TIO KOOpJUHATAM
X, Y, Z, nepenayy n1aHHBIX O
TEKYILEM ITOJIOKEHUHU YTIIOB,
[epeavy JaHHBIX O TEKYIIUX
KOOpAMHATaX WHCTPYMEHTA.
J{oJKeH mo11ep>KUBaTh
[epeMenieHue B JeKapTOBBIX
KOOpJMHATAaX U yIjiax
[I0BOPOTa OCEM, C 3aJaHHOU
CKOpPOCTBIO U YCKOPEHHUEM.
TuIbl IepeMeIeHui B
IIEeKapTOBBIX KOOpIMHATAX:
ITBIKEHUE T10 TPACKTOPHH,
NIBUYKEHUE 10 TIPSIMOM MEXTY
TBYMSI TOUKaAMHU,
[epenpbIruBaHUE U3 TOYKH U
TOUKY (IIepeHOC 0OBEKTA).

12

(O6pa3oBaTeIbHBIN

HA0O0p 111 N3yUCHHS
MHOTOKOMITOHEHTHBIX
POOOTOTEXHUIECKUX
CHCTEM U
MAHHUITYJIAIUOHHBIX
po6oTOB

O0OpazoBaTeNbHBIN KOMILIEKT
TOJKEH OBITh ITpe/lHa3HaYeH
IUTS1 U3YYECHUS
[POOOTOTEXHUUECKHUX
TEXHOJIOTHI, OCHOB
H()OPMALIMOHHBIX
TEXHOJIOTUN U TEXHOJIOTUI
[TPOMBIILIIIEHHOU
ABTOMAaTHU3ALINH, & TAKXKE
TEeXHOJIOTHI1
[IPOTOTUIIUPOBAHUSA U
a/1TUTUBHOTO MPOU3BO/ICTBA.
B cocTaB KOMILUIEKTa TOKHO
BXOIUTH:

1) MHTennexTyanbHbIi
CEPBOMOJIYJIb C
MHTETPUPOBAHHON CUCTEMOI
YIIpaBJIEHUS, IO3BOJISIOMIEH
00BETUHATH CEPBOMOTYITH
IPYT C IPyroM 1O
[10CJIEI0BATEILHOMY
nHTEpdeiicy - He MeHee 6 IIT;
2) Po6oTOoTeXHUYECKHIA
KOHTpPOJIEP MOAYJIBHOTO
TUIIA, TPEACTABIISIFOITNI
cO00M OTHOIUIATHBIN
MUKpPOKOMIIBIOTED C
ONepalOHHONW CHCTEMOM

1 mr.

1 mT.




Linux, 00beINHEHHBIH C
repudepruiiHbIM
KOHTPOJJIEPOM C ITOMOIIIBIO
[J1ATHI PACIITUPECHHUS.
PoOOTOTEXHUYCCKHUI
KOHTPOJIIEP JIOJDKEH
YZIOBJIETBOPSATH TEXHUYECKUM
XapaKTEPUCTHUKAM: KOJI-BO
si7Iep BCTPOCHHOTO
MHUKPOKOMIThIOTEpA - HE
McHee 4, TAKTOBas 4acTOTa
siapa - He menee 1,2 I['Tm,
00bemM O3V - He Menee 512
MO, Haytmure uHTEepEencoB -
SPI, 12C, 12S, TTL, UART,
PWM, miucdpossic u
QHAJIOTOBBIC TIOPTHI IS
IMOIKJIIOUYEHHS BHEIITHUX
yCTpOUCTB, a Takxke WiFi nim
Bluetooth nns koMMyHUKaIH
CO BHEIITHUMH yCTPOMCTBAMHU.
Po0oTOTEXHNYECKUI
KOHTPOJIIEP JIOJKEH
00ecreynBaTh BO3MOKHOCTh
[IPOTpaMMHUPOBAHUS C
[TOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo6oaHO
[pacTpoCTpaHsIEMOMN CpPEIbI
Arduino IDE, a Takxke
YIIpaBJICHUS MOJEIISIMU
[POOOTOTEXHUUYECKUX CHCTEM C
romoIibio cpens ROS.

3) BeraucauTenbHbIi MOAYITh
CO BCTPOEHHBIM
MUKPOKOHTPOJLJIEPOM - HE
MeHee 1 mT.
BrranciuTenbHbI MOAYJIb
ITOJKEeH 00J1anaTh
BCTPOECHHBIMH IU(PPOBBIMU
[MopTaMu - He MeHee 12 T u
AHAJIOTOBBIMH ITOPTaMU - HE
MeHee 12 mT.
BrranciuTenbHbI MOAYJIb
ToJDKeH 00J1agaTh
BCTPOEHHBIM MOJYJIEM
OECTIPOBOTHOM CBSI3H THITA
Bluetooth u WiFi qus
CO30aHns
anmapaTHO-MPOTrPAMMHBIX




[PEILIEHUH U
"yMHBIX/CMapT"-yCTPOICTB
U151 pa3paboTKH peIIeHui
"MnuTepHer Bemeit'.
BpranciuTenbHbI MOAYJIb
mopkeH o0namaTh
COBMECTUMOCTBIO C
repudepuiiHbIMY IJIaTaMU
TS TIOJIKJTFOUEHHS K CETH
Ethernet 1 moakiIrOYeHust
BHELIHEH CHJIOBOW HArpy3KH.
4) Moyiib TEXHUYECKOTO
3pEHUS, IPEICTABIISIOIINI
co0ol ycTpoiicTBO Ha 6a3ze
BHIYUCITUTEIILHOTO
MUKpPOKOHTpOJILIIEpa U
MHTETPUPOBAHHON KaMeEpHI,
oOecrneunBarolee
[paCIIO3HaBaHUE MPOCTEHIINX
M300paXkeHUi Ha MOIyIIE 3a
CYET COOCTBEHHBIX
BBHIYHCITUTENbHBIX
BO3MOKHOCTEH - HE MeHee |
11T,

Mo1ysib TEXHUYECKOTO
BpeHUs JOKeH 00eCIIeYnBaTh
BO3MOKHOCTh OCYHIECTBIISATh
HAaCTPOWKY dKCIIO3ULINH,
Oananca 6exoro, HSV
COCTABJISIFOIIUX,, TUTOIIA TN
oOHapykuBaeMon 00JacTu
M300paXKeHMs], OKPYIJIOCTH
oOHapykuBaeMon 00JacTu
300pakeHUs, TIOJI0KEHHE
0OHapyKMBaeMbIX o0acTei
OTHOCUTEIILHO JIPYT JApyra
Moaynp TEXHUYECKOTO
BpEeHUSI TOJKEH UMETh
BCTPOEHHBIE HHTEPQEICHI -
SPI, UART, 12C unu TTL gns
KOMMYHHKAITUU JIPYT C
TPYTOM WJIM BHEITHUMH
YCTPOMCTBAMM.

5) Komriekt
KOHCTPYKTHUBHBIX JIEMEHTOB
13 MeTaJlia Uit COOpKHU
MOJIETT! MAHUITYJISITOPOB - HE
MeHee 1 miT;

6) KOMITJIEKT 2JIeMEHTOB ISl




cOOpKM BaKyyMHOTO 3aXBaTa -
He MeHee | 1T,
O0OpazoBaTeNbHBIN
[POOOTOTEXHUUECKUN
KOMILICKT JIOJDKEH COJIEpKAaTh
Ha0op OMOIHOTEK
TPEXMEPHBIX MOJEIEN IS
[IPOTOTUIIHPOBAHUS MOAEIEH
MOOWJIBHBIX U
MaHUITYJISIIUOHHBIX pOOOTOB
[pa3iu4HOro tuma. B coctas
KOMILJIEKTA JI0JKHBI BXOJIUTh
MHCTPYKIIUU U METOJUYECKUE
lyKa3aHHs 110 pa3paboTKe
TPEXMEPHBIX MOJEIEH
MOOMIIBHBIX POOOTOB,
MaHHITYJISITHOHHBIX pOOOTOB €
[Pa3TMYHBIMU TUIIAMU
KMHEMAaTUKHU (yrjioBas
KIHEMAaTHKa,
MTOCKO-TIapalIeNIbHAs
KIHEMAaTHKa,
menbTa-kuHematnka, SCARA
VJTH phIYaXHAsi KHHEMAaTHKa,
iatpopma CTroapTa u T.I1.).
O06pa3oBaTEIbHBIN
[POOOTOTEXHUUECKUN
KOMILIEKT JIOJDKEH COJIEpKATh
MHCTPYKIIUU TTO
[MPOEKTUPOBAHUIO POOOTOB,
MHCTPYKLUU U METOJUKHU
OCYIIECTBIICHHS] HHKCHEPHBIX
[pacyeToB Ipu
[MPOCKTUPOBAHUU (PACUETHI
Harpy3K1 1 MOMEHTOB, pacueT
MOIITHOCTH ITPHBOIOB, pacueT
[apamMeTpoB KHHEMATHKHU U
T.I1.), MHCTPYKLUH 11O
pa3zpaboTKe cuCTeM
YIIpaBJICHUS ¥ TPOTPAMMHOTO
oOecrieyeHus 1S yIpaBIeHHs
[poOOTaMH, MHCTPYKLIUU U
METOIMKH 10 pa3paboTKe
CHCTEM YIPABIICHHS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEIUIEKTa M MAIlTHHHOTO
00yUeHUSI.

KomnbsloTepHOe 000py10BaHUE




13.

HoyTOyx

Dopm-pakTop: HOYTOYK;
DKecTkas, HeoTKIIIOUaeMas
KIIaBUATypa: HAIUYUE;
Pycckas packiaaka
KJIaBUATYPBI: HAJTMYUE;
Jlnaronanp sKpaHa: HE MEHee
15,6 nroiMoB;

Pa3perenuie skpaHa: He
Mmeree 1920 x 1080 mukceneit;
KosnnuectBo siaep
[Iporieccopa: He MeHee 4;
KosruecTBo MOTOKOB: HE
MeHee 8;

basoBast TakTOBask yacToTa
rporieccopa: He menee 1 I'T';
MakcruMaibHasi TAKTOBAs
HacToTa Ipoleccopa: He
menee 2,5 I'Tm;

Ksmi-namsate npoueccopa: He
MeHee 6 MOaiiT;

O0BeM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMSTH: HE
MeHee 8 ['0aliT;

O0BeM noIIep)KUBAEMOI
OTICpATUBHOM MaMSATH (JIIst
BO3MOKHOCTH PACIIUPEHU):
He MeHee 24 ['0aliT;

O6beM HakonuTensa SSD: He
MeHee 240 I'Gaii;

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

Bec HoyTOyKa ¢
[YCTAaHOBJICHHBIM
AKKyMYJISITOpoM: He 6outee 1,8
KT;

Bremnuit uarepdeiic USB
cTaHaapTa He Huxe 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnuit uarepgeiic LAN
(WcTonb30BaHME
[EePEXOTHUKOB HE
[PEIyCMOTPEHO): HATNIHE;
Hanuuue monynei n
mHTEep(eiicoB
(McTonb30BaHME
[epPEeXOTHUKOB HE
npeaycMoTpeHo): VGA,

HDMI;

1 mrT.




becnipoBoHast cBsi3b Wi-Fi:
HaTM4YUe C MOAIEPIKKON
crangaprta IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Haiuuue,
Manunysitop "MbIb'":
HAINYHE;
[IpenycranoBieHHAas
OTIepallMOHHAs CHCTEMA C
rpaguIecKuM
[10JTb30BaTEIbCKIM
mHTEepdeiicoM,
oOecrieunBaromas padboTy
[pacpOCTpaHEHHBIX
00pa3oBaTENbHBIX U
00IIeCCTEMHBIX
[IPUIIOKEHUN: HAJIMYHE.

14.

Tenexka -
XPaHIITUIIIE
HOYTOYKOB

TUI KOpITyca: MeTal;
BO3MOKHOCTBH 0€3011aCHOTO
BAIUIIIEHHOTO 3aMKOM
XpaHEHUs1 HOYTOYKOB:
HaTH4ue;

BO3MOKHOCTH 3apsIKU
HOYTOYKOB: HaJIH4ue,
[o/1/1ep’KKa HOyTOYKOB U3
KOMIIJIEKTa MTOCTaBKH;
Hamuaue poyrepa Wi-Fi
ctangaprta 802.11n unmn
coBpeMeHHee: | mT.
MoJiaep>kka HOyTOyKOB U3
KOMILIEKTa TIOCTABKH,
KOJINYECTBO HOYTOYKOB: OT 6
ITYK, TOJJIEpKKa HOYTOYKOB
113 KOMILJIEKTa TOCTAaBKH;
Hanpspokenne nutanust: 220
B\50 I'i;

[ToTpebnsiemMast MOIITHOCTH, BT
(Maxcumym): 2500;
[loTpebnsemblii TOK, A
(Makcumym): 12;

/InrHa mHypa
HIIEKTPONUTAHUSA: OT 2,5
MeTpa;

3amura oT nepeHarnpsLKeHus,
KOPOTKOTO 3aMBbIKAHHS:
HaTH4Ine;

Koueca g nepenBu’eHus ¢

[TOPMO30M: HAJIMYIHUC.

1 mr.

1 mT.




