MUHUCTEPCTBO NPOCBEHIEHUSA POCCUHCKON
®EJEPAIINU

PACIIOPAXKEHHUE
ot 12 ssuBapsa 2021 r. N P-6

OB YTBEPKJIEHUU METOJINYECKHUX
PEKOMEH/JAIIMH 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOHW MECTHOCTHU "
MAJIBIX TOPOJIAX, HIEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOMN U TEXHOJOTINMYECKOU
HATIPABJIEHHOCTEN

Bo ucnonnenne nynkra 4 [IpaBui npenocTaBiaeHus U pacrpeaesieHus: cyocuanii u3 gpeaepaabHOTro
Oromkera Oromkeram cyObekToB Poccuiickoit @enepanun Ha COPUHAHCUPOBAHHE PaCXOIHBIX
00s13aTenbeTB cyOBekTOB Poccuiickoit denepariiv, BOSHUKAOIIMX MPH PeaTH3allid PEeTHOHATBHBIX
MPOEKTOB, O00ECIEeYNBAIONINX JOCTHIKEHUE IeJIel, Toka3aTelied W pe3yiabTaToB (QenepalbHbBIX
MPOEKTOB, BXOJAIIMX B COCTaB HalMOHaIbHOrO mpoekra "OOpa3oBaHue", B pamKax
rocymapcTBeHHOU mporpammel Poccuiickoit @enepanun "Pazsutue oOpa3zoBaHus'", MpUBEICHHBIX B
[Ipunoxxenun N 5 « rocymapctBeHHoW mnporpamme Poccuiickoit ®enepanuu "Pa3Butne
oOpa3oBaHus", yTBepKIeHHOU TocraHoBieHueM lIpaButennbctBa Poccuiickoit ®enepammu ot 26

nexabpst 2017 r. N 1642:

1. YTBepauth npuiiaraembie MeToanuecKue peKOMEHIAIMH 110 CO3/IaHUI0 U (DYHKIIMOHHUPOBAHHUIO B
00111€00pa30BaTENIbHBIX OPraHNU3ALUAX, PACTIONIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJlblX TOPOAAX,
[IEHTPOB 0O0pa30BaHMs E€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOM HAIpaBICHHOCTEH B pamKax
PETMOHAIBHBIX IPOEKTOB, OOECHEUMBAIOIIMX [OCTH)KEHUE LeNel, Ioka3aTele u pe3ynbTara
¢denepanpHoro npoekra "CoBpeMeHHas 1IKoa" HalMoOHAIBHOTO IpoekTa "O0pa3oBanue";

2. KoHTpOJIb 32 HCHIOJHEHNUEM HACTOSALIETO PACTIOPSKEHUS OCTABIISAIO 32 COOOM.
T.B. BACHJIPEBA
lpunosicenue

YTBEPK/IEHbI



pacnopsicenuem
Munucmepcmea npoceewenus
Poccuiicxoii @edepayuu

om 12 sneaps 2021 2. N P-6

METOJINYECKHUE PEKOMEHJAIIUU IO CO3JAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSAX,
PACITIOJIOKEHHBIX B CEJIbCKONU MECTHOCTHU 1
MAJIBIX TOPOJIAX, HIEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYYHOHN U TEXHOJOTMYECKOU
HATIPABJIEHHOCTEN

1. O01mme mMoJ10KeHUA

Hacrosmme Metoandeckre pekomeHaanuu (nanee - Pekomenaanum) HarpaBieHbl Ha o0ecrieueHne
eIMHBIX OPraHU3alMOHHBIX W METOJWYECKUX YCIOBUH CO3laHUs W OOMMX TOIXOAOB K
(GYHKIIMOHUPOBAHHUIO B 0011€00pa30BaTebHBIX OpPraHHU3aIUAX, PACIOJIOKEHHBIX B CEIbCKOM
MECTHOCTH M MallbIX TOpojaX, LEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYYHOU M TEXHOJIOTUYECKOM
HampaBieHHOCcTe "Touka pocta", B mensx oOecnedeHus peanu3anuu (GeaepalbHOro IMPOCKTa
"CoBpeMeHHas 1KoJa" HalMOHAIBHOTO npoekTa "O6pazoBanue” (nanee - ¢penepaabHbIi IPOEKT), B
TOM YHCJI€ YCTAaHOBJIEHUSI TPEOOBAHUN K pe3y/lbTaTaM HCHOJIb30BaHUS CyOCHINU U3 (eepalbHOTO
Oromxkera Oromkeram cyObekToB Poccuiickoit @eneparun Ha COPUHAHCUPOBAHHE PaCXOIHBIX
00s13aTenbeTB cyOBekToB Poccuiickoit denepari, BOSHUKAOIIMX P PeaTH3allid PEeTHOHATBHBIX
IPOEKTOB, OOECIEUMBAIONINX JOCTIKCHHE IleNiell, IMoka3aTenel W pesynpTata (eaepaabHOro
npoekta "B 00meo0pa3oBaTeIbHBIX OPTaHHU3aAIMAX, PACHOJIOKEHHBIX B CEIIBCKOH MECTHOCTH W
MaJBIX TOPOJAAX, CO3/MaHbl W (PYHKIIMOHUPYIOT IEHTPHI OOpa30BaHHSI €CTECTBEHHO-HAYYHOU W
TEXHOJIOTMYECKOW HampaBlIe€HHOCTEN".

[TpuBenenHble B HacTosmuX PexkomeHmanusx TpeOOBaHMS SBISIOTCS MUHUMaIbHBIMU. Oprassl
UCTIOJIHUTENIbHON BracTu cyObekToB Poccuiickoit denepannu (opraHbl MECTHOTO CaMOYIIPABIICHUS)
NPU peau3aii MEPONPHUATHH IO CO3MaHUI0 M (PYHKIIMOHUPOBAHHUIO B 00IE00pa30BaTEIHHBIX
OpraHM3aIMIX, PACIIONIOKEHHBIX B CEJIbCKOW MECTHOCTU M MalbIX TOpOJax, IEHTPOB 00pa30BaHUS
€CTECTBEHHO-HAYYHOI M TEXHOJIOTMUYECKON HampaBieHHocTell "Touka pocra" (nasnee - LleHTpsI
"Touka pocrta') BrpaBe oOecreuynBaTh TPeOOBAHUS, MPEBHIIAIONINE YCTAHOBICHHBIC HACTOSIIUMHU
Pexomennanusamu.

Henssmu  cozpanus llentpoB "Touka pocTta" sBiISETCS COBEPLISHCTBOBAHME YCIOBUHM  JUIS
HIOBBIIIEHUS] KadyecTBa 00pa3oBaHMs B 00ILIe00pa30BaTEIbHBIX OPraHU3ALUAX, PACIOJOKEHHBIX B
CEeNIbCKOM MECTHOCTH M MaJlbIX TOpOfax, PACHIMPEHHs] BO3MOXHOCTEH O0YyJaromuxcs B OCBOCHUH
Y4EOHBIX IPEAMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HampaBIEHHOCTEH, Mporpamm
JIOTIOJTHUTEILHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHOU M TEXHUYECKOM HalpaBIEHHOCTEH, a Takxke



JUIS TIPAaKTHYECKOM 0TpaboTKM yueOHOro Marepuana o yueOHbIM npeameram "@usuka, "Xumus",
"bronorusa".

Ientpsr "Touka pocta" oOecreynBarOT MOBHIIIICHUE OXBaTa O0YJAIOIIMXCS 0011e00pa30BaTEIbHBIX
OpFaHHSaHHﬁ, PAaCIIOJIOKCHHBIX B CEJIbCKOM MECTHOCTH M MajbIX ropojax, HnporpaMmmamMunu
OCHOBHOT'O OOIIET0 M JOMOJHHUTEIHHOTO 00pa30BaHUSI €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOM
HATPaBIEHHOCTEH C MCIOIh30BAHUEM COBPEMEHHOTO 000pYI0BaHUS.

OpraHu3allMOHHO-TEXHUYECKOE, METOMYECKOe M MH(OPMAILIMOHHOE COIPOBOXKACHUE CO3JIaHMs B
cyobekrax Poccuiickoit ®enepamnu LlentpoB "Touka pocrta" ocymectBiser dDenepanbHoe
rocyJapCTBEHHOE aBTOHOMHOE o0pa3oBaTebHOE yupexieHue JIOMOJIHUTEIHHOTO
npodecCHOHATBHOTO 00pa3zoBaHus "AKaleMHus peanu3alddl ToCyJapCTBEHHON TOJIUTHKU H
MpOoECCHOHAIBHOTO  pa3BUTHA  pPaOOTHHKOB  00Opa3oBaHusi MUHHCTEPCTBA  MPOCBEIICHUS
Poccuiickoit @eneparnun (nanee - GenepanbHeiii oneparop). Anpec caiira: https://www.apkpro.ru/.

2. Ilopsiok co3panust

LlenTpsr "Touka pocta" MOTYT CO3AaBaTHCS KakK 3a CUET CPEACTB CyOcHauii peaepaabHOTO OI0IKETa
B pamkax peanuzanuu (enepanpHoro mpoekra "CoBpeMeHHas IIKojda", Tak U B paMKax HHBIX
porpamMM M MPOEKTOB 3a CYET CPeACTB OrokeToB cyObekToB Poccuiickoit deneparuu, cpeacts
MECTHBIX OFOJIKETOB U BHEOIOPKETHBIX UCTOYHUKOB.

Coznanne IlentpoB "Touka pocra" ocymiecTBiseTcs Ha 0a3e 001meo0pa3oBaTEIbHBIX OPTaHU3aIUH,
PACIIOJIOKCHHBIX B CEJILCKOM MECTHOCTH M MaJIbIX ropojax, mpu 3ToM B IICPBYIO OUCPCAb CO3AaHNC
HentpoB "Touka pocTta" peKOMEHAYETCS OCYIIECTBIISTh B OPraHU3aLMAX, TOKA3bIBAIOIIUX HU3KHUE
o0pa3oBaTeNnbHbIC PE3yJIbTaThI.

B cnyuae coznanus Lentpa "Touka pocta" 3a c4et cpeAcTB cyocuanu u3 ¢genepaibHoro OpKeTa B
pamkax (denepanpbHoro mnpoekta "CoBpemeHHas 1mkoyia" cyOwbekT Poccuiickoii ®Depepanun
OIpeaeseT:

- OpraH HCIIOJHUTEIIBHOW BlacTu cyoOwbekra Poccuiickoit ®denmepanuu, OTBETCTBEHHBIM 3a
peanu3anuo MEpOoINpHIATUN 0 CO3/laHuI0 M obecnieueHHIo QyHKimoHupoBaHus LlentpoB "Touka
pocta" Ha Tepputopuu cyonrekra Poccuiickoit deneparun (PernoHanbHbIN KOOPIUHATOD);

- KOMIUTEKC Mep (IOPOKHYIO KapTy) 1Mo co3faHuio u ¢pyHkinonuposanuto Llentpos "Touka pocra"
cornacHo [Ipunoxxenuto N 1 k HacTosimum PekoMeHjanusm.

Kommiekcom Mep mnpu3HaeTcsl MJIaH MEPONPUITHA HAa OYEPEIHOW TOJl M ABYXJIETHUM IUIAHOBBIN
nepuoJ, MpeIyCMaTPUBAIOIIMNA MEPONpPUATUS IO CO3JaHUI0 W (PYyHKIHMOHUpOBaHHIO LleHTpoB
"Touka pocra", BKIIOYAIONIUN B TOM YHCIIE:

MEpONPUATHS, HAIIPABJICHHBIE HAa co3/aHne U OTKpbITHE [lenTpoB "Touka pocra";
MEpOTPHUATHSI, HarpaBieHHbIEe Ha oOecnieueHne pyHkunonuposanus Llentpos "Touka pocra";

MEPOTIPUATHS TI0 TOBBIIICHUIO TpodeccuoHaabHOTO MacTtepcTBa paboTHukoB llentpoB "Touka
pocra";

MCPONPUATHA 10 KOHTPOJIIO JOCTUXKXCHUA MHUHUMAJIbHBIX oKa3aTrejei cO3JaHus n
dbyakunonuposanus Llentpos "Touka pocra".

PernonanpHblii KOOPANHATOP B COOTBETCTBUU CO CPOKAaMHU, yCTaHOBIEHHBIMU B [Ipunoxenun N 1
PexoMenpanusm, yrBepKaacT:



- JIOJDKHOCTHOE JIMII0 B COCTaBe PETHOHAIBHOTO BEJOMCTBEHHOTO IIPOEKTHOTO oduca,
OTBETCTBEHHOE 3a co3nanue u pynknuonupoBanue Llentpor "Touka pocra';

- TIepevYeHb TMOoKa3aTeyeld U MHIANKATOPOB, COOTBETCTBYIONINX NMpuBeneHHbIM B [Ipmnoxenun N 2 k
HacTosImuM PexoMeHganusaM, UX 3Ha4CHHI;

- IepeyeHb 0011e00pa30BaATENBHBIX OPTaHU3ALN, PACTIOIIOKCHHBIX B CEIbCKOW MECTHOCTH M MaJIbIX
ropogax, Ha 0a3e KOTOphIX IIaHupyerca cosganue LlentpoB "Touka pocra" (mo ¢opme,
npezcrasiaeHnoi B [Tpunoxennu N 3);

- tunoBoe [lomoxkenne o IleHTpe 0O0pazoBaHMs €CTECTBEHHO-HAYYHOM W TEXHOJOTHYECKOM
HarnpasieHHocTei "Touka pocra" (ITpunoxenue N 4).

Coznanne nentpa "Touka pocta" Ha 0aze 00mIe00pa3oBaTEIHLHON OpPraHU3aIuU JTOMYCKAETCs KaK
IyTEM BBIJICJICHUSI COOTBETCTBYIOIIETO CTPYKTYPHOTO TOApa3aeneHust o01eo0pa3oBaTebHOM
OpraHu3aIy, TaK U 0e3 BBIIEICHUS OTAEIbHOTO MMOAPA3ICICHHUS.

OOmeobpa3zoBaTenbHas OpPraHM3alUs M3AA€T JIOKAIbHBIM HOPMATHUBHBIM aKT O Ha3HauYeHUU
pykoBonutenss Llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOTO 3a ()YHKIMOHHPOBAHHUE U
pa3BUTHE), a TAKXKE O co3/laHuu 1eHTpa "Touka pocta" U yTBEP>KICHNUU TTOJIO0KEHHUS O JACATETHHOCTH
Hentpa "Touka pocra".

PernonanpHbIli KOOpAMHATOP HE To3aHEee nHA OTKphITHSA LlenTpa "Touka pocra" obGecnedmBaer
pa3MmeleHie B crenuanbHo co3gaHHoM pasaene "Llentp "Touka pocra" oduumansHOro caiita
001meoOpa3oBaTeIbHOM  OpraHu3aliui B MH(POPMAIIMOHHO-TEIICKOMMYHHUKAIIMOHHON  CeTH
"Uuteprer" uHpopmanuu o co3nanuu 1 ¢pynkuunonuposanuu Llentpa "Touka pocra", B TOM ymcie
nHopmanun 00 oOpa3oBaTeNbHBIX mMporpammax, ooOopymoBanum IlenTpa "Touka pocra",
IUIAHUPYEMOM DPEXHME 3aHATUH OOydYaloNMXCsl, IUIAHHUPYEMBIX MEpONpUsATHIX. B co3gaHHOM
pazzene opuHranbHOro caiiTa 00pa3zoBaTeNIbHOI OpraHU3alluy TakKe pasMeniaercs nHpopManus o
HallMOHaNBbHOM TpoekTe "OOpa3oBaHue" (B TOM YHMCIE JIOTOTHUIN), aJpec caiTa W OopuIHaIbHAas
cuMBoOJIMKa MuHucTepcTBa pocBenieHus Poccuiickoi denepanum.

PernonanpHbIil KOOpauHaTOp obecrneunBaeT nHGopmupoanue denepabHOrO oneparopa B ciaydae
co3naHus Ha Teppuropuu cyonrekta Poccuiickoit @enepanuu Llentpos "Touka pocta" B pamkax
UHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCAUIMXCA K peanu3auuu (eaepaibHOro MpoeKTa
"CoBpeMeHHas IIKoia" HalMOHaJIbHOro mpoekra "OOpa3oBaHue", 3a CUET CPEICTB OIOJKETOB
cyowsekToB Poccuiickoit @enepanuu u (M) CPEICTB MECTHBIX OIO/IKETOB U (MJIM) BHEOIOKETHBIX
UCTOYHMKOB, a TaKXe HampaBleHue Ha coryiacopanue dexepaqbHOMY ONepaTopy KOHILIEHIUH
co3aaHus U QyHKIMOHUPOBaHUS Takux L{eHTpoB.

3. TpeOoBaHusl K MOMeEIEHUAM, KOMILIEKTOBAHNIO 000PY/10BaHHUEM,
PACXOAHBIMHM MATEPHAJIAMHU, CPeICTBAMH 00y4CHUA U BOCITUTAHUA

Coznanue llentpoB "Touka pocra" mnpeamnonaraeT KOMIUIEKC YCJIOBUH II0 OCHAIIEHHUIO
o0pa3oBaTeNbHbIX OpraHu3anuil 00OpyIOBaHUEM, pACXOJHBIMU MaTepHuajaMH, CpeACTBAMHU
OoOy4eHHMsI W BOCHUTAHUS M JIOCTHKEHUS OOpa30BaTEIbHBIX pPE3YIbTaTOB IO MPEIMETHBIM
obmactssm "EctecTBeHHO-HayuHble Tnipenmerhl”, "EctecTtBeHnple Hayku', "Marematnka u
uHpopmaruka", "OOmecTBo3HaHHEe u ecTecTBo3HaHue", "TexHomorus", 0OpazoBaTEIbHBIX
mporpamm o01ero 00pa3oBaHus €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HANPaBICHHOCTEH, Mpr
peanu3aniy KypcoB BHEYPOUHOU JESATEILHOCTH U IOTIOJIHUTENBHBIX 00IEpa3BUBAIOIIUX IPOTPaMM
€CTECTBEHHO-HAYYHOU U TEXHUYECKON HAIPaBICHHOCTEN.



[Tepeuens HampaBneHHOCTeH peanm3yembix Ha 0aze LlenTpoB "Touka pocta" 00pa3oBaTeIBLHBIX
IporpaMM MOXET OBbITh pacIIMpPeH B 3aBHCHUMOCTH OT HMMEIOIIMXCS Yy 00I1e00pa3oBaTelbHbBIX
OpraHu3alvil YCIOBHMA, a TaKXKe MOTPEOHOCTEN YIaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Coznanue nentpa "Touka pocra" mpenmojaraeT pa3BHUTHE 00pa30BaTENbHON HH(PPACTPYKTYpHI
001meoOpa3oBaTeIbHOW ~ OpraHu3alid, B TOM YHCIE OCHAIIeHHEe o0Ieo0pa3oBaTeIbHON
OpraHu3aluu:

- 0o0opynoOBaHHMEM, CpPEICTBAMH OOYyYECHHMS M BOCHHUTaHUS JUIsi HW3ydeHHUs (B TOM YHCIE
HKCIEPUMEHTAIBHOT0) MPEIMETOB, KYypCOB, JUCHUIUIMH (MOXYJEH) ecTeCTBEHHO-HAY4YHOU
HAIpaBJIEHHOCTH M  TEXHOJOTMYECKOM  HAaNpaBJIEHHOCTEM TIpU  peaju3alud  OCHOBHBIX
00111€00pa30BaTENbHBIX MPOTPaMM H JIOMOJHUTEIBHBIX 00I1e00pa30BaTeNbHBIX MPOTPaMM, B TOM
YUCIIe ISl pacIIUpEeHus coAepKanus yueOHbIx npeameroB "duszuka', "Xumus", "buonorus";

- o0opynoBaHueM, cpeicTBaMU OOyuYeHHUS M BOCHHUTAHMS Ui M3YYEHHUS OCHOB POOOTOTEXHMKH,
MEXaHUKH, MEXAaTPOHUKH, OCBOCHHUSI OCHOB NIPOIrPAMMHUPOBAHMS, pealv3aluud [porpamMm
JIOTIOTHUTEILHOTO 00pa30BaHuUs TEXHUYECKOW U €CTECTBEHHO-HAYUYHON HaMpaBIeHHOCTEH U T.1.

- KOMIIBIOTEPHBIM M HHBIM 00OPYIOBAHUEM.

[lepeyenb, MUHHMAIBHO HEOOXOAWMBIE (YHKIMOHAIBHBIE W TEXHUYECKHE TpPeOOBaHUSI H
MHUHMMaJIbHOE KOJIMYECTBO OOOpPYIOBaHMSA, PACXOJIHBIX MAaTEpUANIOB, CPEACTB OOy4YeHUA W
BocriuTanust Juiss ocHameHus LlentpoB "Touka pocta" (masee - MHPPACTPYKTYPHBIH JIHCT),
onpenensorcs PernoHanbHbIM KoopanHaTOpoM ¢ ydyeroM [IpumepHoro nepedns oOopynoBaHMs,
pPacxXoIHBIX MAaTepHajoB, CPEACTB OOy4YeHMS M BOCHUTAHUSA [UId CO3JaHUA U 0OecreueHUs
(YHKIMOHMPOBAaHUS  LIEHTPOB  OOpa30BaHMs  €CTECTBEHHO-HAYYHOM M  TEXHOJOIMYECKOH
HanpaBieHHocTH "Touka pocra" B 00I1€00pa30BaTENbHBIX OpPraHU3aUAgX, PACIOJIOKEHHBIX B
cenbCKOM MecTHOocTH ©  Maibix ropojax (I[Ipumokenme N 6), TpUMEpHOr0 THIIOBOTO
UHPPACTPYKTYPHOTO JIMCTa, onpeaensemoro @DenepajabHbBIM — ONEPATOPOM, U  HACTOSIIUX
Pexomenmanmii.

B pamkax  ocHameHuss ~ 0o0meoOpa3oBaTeNbHBIX  OpraHM3aluMil  mpu  (OPMHUPOBAHUH
nH(ppacTpykTypHOTO JIMcTa cyOBekT Poccuiickoit depepannn BrpaBe BHIOpAaTh CTaHAAPTHBINA WA
npOQUIBHBIA KOMIUIEKT 000pYIOBaHUs, MPEACTABICHHBIA B MPUMEPHOM IEpEYHe 000pYyIOBAHUS,
PAacXOJIHBIX MaTepUaJIOB, CPEJCTB 00yUEHHUS U BOCTIUTAaHUsI J1si ocHamieHus [leaTpos "Touka pocra"
(ITpunoxenne N 6). st MaTOKOMIUIEKTHBIX 00Ie00pa30oBaTeNbHBIX OpraHm3anuii <l1> o0beMm
€MHMUII Cpe/ICTB O0yUeHHUs U BOCTIUTAaHUS (HOPMUPYETCS B MEHBIIIEM KOJIHUYECTBE.

<I> ManoKOMIUIEKTHOI  00Ieo0pa3oBaTeNbHOM  OpraHu3alMeil B paMKax pealu3aluu
MEPONpPUATHIA 1O CO3JaHUI0 M  (PYHKIMOHUPOBAHUIO IIEHTPOB €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKON  HalpaBlIeHHOCTeW  mpu3Haercs  oOmieoOpa3oBarenbHas — OpraHM3aLus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXKJO0W M3 Tapajiesiel KOTOpOoM cocTamisieT He Oonee 1
€MHUILIBI.

[IpodunbHBIA KOMIUIEKT 00OpPYIOBaHUS MOXKET OBITh BBIOpPaH Il  001Ie00pa30BaTEIHHBIX
OpraHu3alfii, UMEIOIKX HA MOMEHT co3/laHus neHtpa "Touka pocta" HabOp CpeacTB 0OydeHUS U
BOCIIUTaHMsI, MOKPHIBAIOIINN CBOMMH (DYHKIIMOHAIBHBIMU BO3MOXKHOCTSAMHU 0a30Bble NOTPEOHOCTH
pu u3ydeHuu npeameron "duzuka", "Xumusa" u "buonorusa”.

[IpodunpHeIA  KOMIUIGKT  oOopymoBaHusi  oOecrieuuBaeT  d(PGEeKTHBHOE  JTOCTHIKEHHUE



00pa30BaTEeNbHBIX PE3YJIbTATOB OOYYAIOUIMMHCA 10 TPOrpaMMaM EeCTECTBEHHO-HAYYHOU W
TEXHOJIOTUYECKOM  HalpaBIEHHOCTEH, BO3MOXKHOCTb  YINyOJIEHHONO H3y4eHHMs OTAEIbHBIX
IOpeIMETOB, B TOM 4YHcie A (pOpPMUPOBAHUS M300pETATENHCKOTO, KPEaTUBHOTO, KPUTHYECKOTO
MBILIUICHHS, pa3BUTHS (QYHKIMOHAIBHOM TIPaMOTHOCTH y OOydYaromuxcs, B TOM 4YHCIE
€CTECTBEHHO-HAyYHOU U MAaTEMaTUYECKON.

[Ipu dopmupoBaHrM HHPPACTPYKTYPHOTO JUCTa U3 NPOPHIBHOTO KOMIUIEKTa B 00sS3aTEIbHOM
nopsiike 00ecreunBaeTCsi BEIOOP CpeCTB 00yUeHUS ¥ BOCTIMTAHHS HE MEHEe YeM IO TPeM YIeOHBIM
npenmeram ("®@usuka", "Xumus", "buonorus") u kommeoTepHOro odopynoBanusi. OcraBirecs Mo
UTOTaM OIpeJesIeHUs] 0053aTeNbHOr0 000pyI0BaHUS CPEACTBA, IPETYCMOTPEHHBIE U1 OCHALLCHHS
Lentpa "Touka pocra", pacrpenensiorcs Ha MPHOOpPETEHHE OMOJHUTEIBHOTO 000pYyIOBaHUS,
BXOJISIILETO B IIEpeueHb 000PyI0BaHUS, PACXOIHBIX MaTEpUAJIOB, CPEACTB O0YUEHHs M BOCIIUTAHUS
npodmisHoro komruiekrta (I[Tpunoxenne N 6 kK METOAUYECKHM PEKOMEH/IAITUSAM).

[Ipu BbIOOpE JOMOJHUTEIBHOIO OOOPYIOBAHMSA TaKXKE CIEAYeT YYHUThIBaTh CHEUUPUKY WU
noTpeOHOCTH OTpaciieil 5KOHOMUKH cyObekTa Poccuiickoii denepanu.

PernonanpHbIli KOOpIWHATOP OOECHEYMBAET COTIACOBaHHE C(HOPMHPOBAHHOTO B COOTBETCTBUH C
TUOBOM (hopmoit mHppacTpykTypHOTOo nucTa ¢ DeaepaabHBIM ONEPATOPOM B COOTBETCTBHUHU C
perIaMeHToM, onpenensieMbiM PeepaabHbIM OIIEPaTOPOM.

[lpy HampaBieHWW Ha COTIACOBaHHWE WHQPPACTPYKTYPHOTO IJIUCTA, COJIEPIKAIIETO0 CTaHJapTHHIC
KOMIUIEKTBI, PernoHabHbIN KOOpAUHATOP TIpeaocTapisieT (1o ¢popme denepanbHOTo oneparopa):

- TIOATBEPKJCHUE OTCYTCTBHS B COOTBETCTBYIOIIUX 00pa30BaTENbHBIX OPraHU3AIMAX, OCHAIICHUE
KOTOPBIX IMJIAHUPYETCs, 000PYIOBAHUS, PACXOJHBIX MaTepUaIoB, CPEACTB OOyUEHHS U BOCITUTAHMUS,
YKa3aHHBIX B IIEpEYHE CTAaHAAPTHOI'O KOMILIEKTA;

- IOATBEPKJAeHUE HaMuus (MO0 oOecredeHne Haau4us 10 MoMeHTa ocHareHus LleaTpoB "Touka
pocta") yCIOBHMIA Ml XpPaHEHHUS M WCIOJIB30BAaHUS XHUMHYECKHX PEaKTUBOB, B TOM 4YHCIIe
HE0OXOAMMOr0o 000pYyIOBaHMs, BKIIIOYAsl IMKa(d BHITSHKHOW MaHOPAMHBIA M mKad I XpaHEHUs
XUMHUYECKHX PEaKTUBOB OTHEYNMOPHBIN, cornacHo [lepeuHto cpeicTB oOydeHHs W BOCIHUTAHUS,
HEOOXOMUMBIX IJIsl pealn3aluu o0pa3oBaTeNbHBIX MpPOrpaMM Ha4yaJbHOTO OOIEro, OCHOBHOTO
00IIero U CpeiHero oo1ero o0pa3oBaHusl, COOTBETCTBYIOIINX COBPEMEHHBIM YCIIOBHIM OOyUYCHHS,
HEOOXOAMMOTO TpH OCHAIICHUH OOIIe00pa3oBaTEIbHBIX OpraHU3alluid B IEISIX peaTn3aluu
MEpONPHUATHIA IO COACHCTBUIO cO3MaHUI0 B cyObekTax Poccuiickoit ®depepanmu (ucxons wu3
MIPOTHO3UPYEMOM  TOTPEOHOCTH) HOBBIX MECT B  00IIe00pa30BaTENbHBIX  OpraHU3AlMIX,
YTBEP)KICHHOMY Iprka3oM Munnpocsemenust Poccun ot 3 centsops 2019 r. N 465.

OO6pa3zoBarenbHble OpraHu3aIy, Ha 0a3e KOTOPBIX co3natoTcs U GyHKIMOHUPYIOT LlenTps "Touka
pocTa", JOJKHBI COOTBETCTBOBATH JCUCTBYIOIIMM TPEOOBAaHMUSIM K YCTPOWCTBY, COJIEPKAHUIO H
OpraHu3aly pexxuMa padoThl 00pa30BaTEIbHBIX OPraHU3alUi U UHBIM HOPMATHUBHBIM IPABOBBIM
aKTaM, OIpeNeNsIoNMM TpeOOBaHUS K OpPraHu3aluud OOLIEro U JOMOJIHUTEIBHOIO OO0pa3oBaHUS
JeTen.

[Tomemenust (PpyHKIIMOHAIBHBIE 30HBI, B TOM 4YHCJIE Yy4eOHbIE KaOWHETHl (PHU3WUKH, XUMUH,
6uonorun) Lentpa "Touka pocta" peKOMEHIyeTCsl pacnojaraTh B peaesax 0JHOTO 3/1aHHs.

[IpoektupoBanue, 3oHupoBaHue mnomemeHuil llentpoB "Touka pocta" u omnpeaeneHue
JA3alH-PEIICHU OCYIIECTBIISIETCS C YYETOM PYKOBOJICTBA MO MPOECKTUPOBAHMIO LEHTPOB '"Touka
pocta", yrBepxkaaeMoro (heaeparbHbIM OIEPATOPOM.

[Ipu mpoextupoBanuu, 30HUpoBaHUU TNoMemieHnit LlenTpoB "Touka pocra" crieayer yduThIBaTh



0co0eHHOCTH 000pYyOBaHUs, PACXOAHBIX MAaTEPUANIOB, CPEACTB OOYUEHUS U BOCIUTAHUS, KOTOPHIM
Oynet obecrieunBaThCsi 0Opa3oBaTebHAss OPraHU3aIH.

[Ipoexkt 30HuUpoBanus mnomemenud ILlentpoB "Touka pocra" npencraBisierca denepanbHOMY
OIepaTopy OJHOBPEMEHHO C MPEACTABICHHEM HHPPACTPYKTYPHBIX JIUCTOB.

4. Opranuszanusi 00pa3oBaTeJbHON AeSITEJbHOCTH

OOpaszoBarenbHas JAeATeNbHOCTh Ha 0Oa3e wneHTpoB "Touka pocta" ocymiecTBiasercs MO
00pa3zoBaTeNbHBIM ITpOrpaMMaM O0IIET0 U JOTIOJHUTEITLHOTO 00pa30BaHMs.

TpeboBanusi k ¢opmary oOpraHu3alud 00pa30BaATEIBHOM  JACSITEIIBHOCTH  PEryIUupPYIOTCS
HaCTOAIINMU PGKOMGHI[aLII/IHMI/I U HUHBIMH I/IHq)OpMaI_[I/IOHHBIMI/I U MCTOJAUUCCKHMMU MaTCpruajlaMu
denepanbHOTO OnIepaTopa.

Hampasnenus peanusyemblx ¢ ucrnosb3oBaHueM pecypcoB LlenTpo "Touka pocrta" mporpamm
ONpEeNeNAoTCd B COOTBETCTBUM C METOJUYECKMMH MaTepualaMd U PEKOMEHIALUSIMH,
YCTAHABIMBAEMbIMU U aKTyaIU3UpyeMbIMU DeiepanbHbIM OIIEPaTOPOM.

Ha 6aze uentpoB "Touka pocra" obecrieunBaeTcsi peanu3anus 00pa30BaTENbHBIX MPOrpamMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOW HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMH 3aKOHOJATENbCTBA B chepe 0Opa3oBaHUs U C yUeTOM pekoMeHaanui denepanbHOTo
omeparopa. B ob6si3arensHOM mopsiike Ha 6a3e 1eHTpoB "Todka pocra" obOecrieurBaeTCsi OCBOCHUE
oOydaromumucss y4eOHbIX mpeameroB "Odwuszuka", "Xumwus', "buomorus" ¢ HCHONB30BaHHEM
npuoOpeTaeMoro o00pyI0BaHHUs, PACXOHBIX MaTEPHAIIOB, CPEACTB OOYICHHUS U BOCITUTAHUSI.

He menee 1/3 o0beMa BHEYpOUHOM €ATEIBHOCTH 00YUYAIOIMXCS JODKHO OBITh OPUEHTHPOBAHO HA
NOJJIEp)KaHUE ECTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOW HampaBlieHHOCTEH 00pa3oBaTeIbHbBIX
nporpaMM, IpH 3TOM OOBEM MPOrpaMM E€CTECTBEHHO-HAYYHOW HANpaBIIEHHOCTH HE MOXKET
coctaBisiTh MeHee 20% or obmero ob6beMa BHEYpPOUHOM JesTenbHOCTH. OOpa3zoBaTelbHbIE
OporpaMMbl IO JIPYTMM HAMpaBlIEHHOCTSM TIPH HAIMYUM BO3MOXKHOCTH PEKOMEHIYETCS
MJIAHUPOBATh C UCIIOJB30BaHuEM pecypcoB LlenTpoB "Touka pocra'.

Pazpabotka pabGoumx mporpamm mo mnpeameram "®dwuszuka', "Xumwus", "buonorus", ydeOHbIM
IpeMeTaM eCTeCTBEHHO-HAyYHOW W TEXHOJOTHUYECKOW HANpaBICHHOCTEH U3 YacTH Yy4eOHOro
miaHa, (GOpMHpPYEeMOW YyJaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHHWH, MPOTpaMM BHEYPOUYHOU
NEeSITeIbHOCTH W JONOJHUTEIBHOTO 00pa3oBaHUsl OCYILIECTBISETCA 00IIe00pa3oBaTeIbHBIMU
OpraHu3alMsIMi, B KOTOPBIX co3AaroTcs HeHTphl '"Touka pocta", cCaMOCTOATENIBHO C Y4E€TOM
METOAMYECKUX MaTepuasoB U  pexkoMeHjnaumi  DenepanbHoro omeparopa. Peammsanus
0o0pa30BaTEeNbHBIX  IPOrpaMM  JIOTMIOJIHUTEJIBHOTO  OOpa3oBaHMs B MaJOKOMIUIEKTHBIX
0011e00pa30BaTeIbHBIX ~ OPraHU3ALMUAX  OCYLIECTBISETCS TMPH HATUYMW Yy  OpraHU3aluH
COOTBETCTBYIOIIMX YCIOBHH. /[l MajJOKOMIUIEKTHBIX 00I1e00pa30BaTENbHBIX OpTraHU3aIUi
JIOITyCKAETCsl OTCYTCTBUE JIMLIEH3UU Ha JOINOJIHUTEIBHOE 00pa30BaHHUE U PEATU3yEMBIX IIPOrpamMM
JIOTIOJTHUTEIBHOTO 00pa30BaHMUA.

PekomeHnanu Mo HCHOIB30BAaHMIO CTaHIAPTHOTO KOMIUIeKTa oOopynoBanusi Llentpa "Touka
pocta" mpu pealn3anuu ITporpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTHMYECKOW HAMpaBICHHOCTEU
onpenenensl B [Ipunoxenuun N 5 k Hactosamum Pekomenaausim.

ConpoBoXkeHHE M METOAMYECKOE OO0ECleYeHHe UCMONb30BaHUus MNPO(UIBHOIO KOMILJIEKTa
o0opynoBanusi B 00pa3oBaTeNbHOM JedaTenbHOCTH LEeHTpoB '"Touka pocta" ocymiecTBiseT
®denepanbHbIN OnIepaTop.



Metoauueckie Marepuanbl, pa3pabOTKM M HWHBIE MaTepHaibl IO BOIMPOCAM HCIIOJIb30BAHUA
PO UIBHOTO KOMIUIEKTa  OOOpyAOBaHUS  pa3padaThIBArOTCA, AKTYaJTM3UPYIOTCS u
PACIIpOCTPAHAIOTCA CDC,Z[CpEUH:HBIM oneparopoM, B TOM 4UCJIC C IPUMCHCHHUECM COBPCMCHHBIX MCIUa
WHCTPYMEHTOB (BHJI€0, BEOMHAD, ITyOJIMKAIIAHN).

@DenepallbHBIM ONEPATOPOM Ha PETYNIAPHOM OCHOBE 0OecreunBaeTcs MPOBEICHUE METOJAMYECKUX U
0o0yJaromux MEpONpHUATH 1O BOMPOCAM OpTaHM3aluu o0pa3oBaTeNbHOro mpoiiecca B LleHTpax
"Touka pocta" ¢ mMpuMeHEHHEM TPOPHIHPHOTO KOMILJIEKTa 000PYI0BaHHUs, OKa3aHUE METOMYECKON
MOMOIIH NP pa3pabOTKe yu4eOHBIX MATEPUANIOB, 3aJaHUK ISl COBEPIICHCTBOBAHUS MPAKTUYECKOM
MOJATOTOBKA OOy4alomMXcsi MO Yy4eOHBIM TMpeAMeTaM, KypcaM BHEYPOYHOW JeATeIbHOCTH,
JOTIOTHUTEIIFHOTO 00pa30BaHUs JIeTEH.

[Tenarornvyeckue paOOTHHKHU, OCYIIECTBISIONMNE AeATeIbHOCTh Ha 0aze IlenTpoB "Touka pocra" ¢
OpUMEHEHUEM TNpO(UIBHOTO KOMIUIEKTa 000pYyAOBaHMS, MPOXOAAT OOydeHHE IO IMporpammam
JIOTIOJTHUTEILHOTO TMPOGeCCHOHATBHOTO 00pa3oBaHUs (KypChl TOBBIIICHUS KBATHU(PUKALNKA) W3
O®enepanbHoro  peectpa nporpamm  JI1IO. TloBblmeHne KBaTMPUKAIUU — MEAArOTUYECKUX
PpabOTHUKOB OCYILIECTBIISIETCS HE PEXe OJHOTO pas3a B TPH roja.

5. Opranu3anMoOHHO-MeTOANYECKOe CONPOBOKICHUE U UCII0JIb30BAHUE
WHOW CO3JaHHOM B PAMKAX peajiu3alMi HAUOHAJIBHOI0 MPOEKTA
"OOpa3oBanue' UHPPACTPYKTYPbI

B nmemsax komiuiekcHoro comnpoBoxaeHUs aestenbHocTH LleHTpoB "Touka" denepanbHbIM
OIepaTopoM OOECIEeYUBAETCS OCYIIECTBIEHUE MyOnMKaluMi M OOHOBJIEHUS METOJIUYECKUX
MaTepHajoB, BKIIOYAIOIIUX Y4eOHO-METONMYECKHE MaTepualibl (MHCTPYKLHH, METOANYECKHE
nocoOusi, HHMOPMAIMOHHBIE MaTepHalibl, IEPEYHU PEKOMEHAYEMBIX JIUTEPATYPHBIX HUCTOYHHUKOB,
BUJICOMATEPHAJIBI U Jp.), @ TAKXKE MaTEpUalbl 10 UTOTaM MpoBeaeHU Meponpuatuii denepanbHOTO
omneparopa (BeOMHApbI, CEMUHAPHI, KOH()EPEHIIUH, COBEIAHUS U JP.).

Hns  meparormveckux pabotHukoB IlentpoB "Touka pocra" DenepanbHBIM — ONEpaTOPOM
o0ecrieynBaeTcsl NPOBEACHUE TEMAaTHUECKUX BEOMHAPOB W 0Opa30BaTENbHBIX MEPOIPUATHA,
HAIpaBJIEHHBIX Ha pa3bACHEHHWE BOIPOCOB peanu3ali 00pa30BaTelIbHBIX MporpamMm Ha 0ase
Hentpos "Touka pocta" ¢ npuMeHeHHEeM MPOPUIBHOTO KOMIUIEKTa 000PYA0BaAHHUS.

st PernoHanbHBIX KOOPIWHATOPOB M pyKoBomamux padbotHukoB IlenTtpoB "Touka pocrta"
®denepanbHbIi onepaTop 00eCreunBaeT MPOBEACHUE TEMAaTHYECKUX BeOMHAPOB, HAPABICHHBIX HA
JIONIOJIHUTEIBHOE Pa3bsICHEHUE BONPOCOB, OTHOCALIMXCS K HCIOJIHEHUIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) Mo co3faHuio U (QyHKiuonupoBanuio LlentpoB "Touka pocrta", TOCTHKEHUIO
YCTAQHOBJICHHBIX TOKa3aTened (yHKIMOHMPOBAHUS, HUCIOJIb30BAHMUIO MHOM CO3JAaHHOM B paMKax
peanu3ay HalmoHaIbHOTO TpoekTa "OOpa3oBanue" HHPPACTPYKTYPHI.

B memax  »(QQexTHBHONH  OpPraHU3alMOHHO-METOIMYECKOH  MOAJNEPKKH  CO3JaHUS |
dbyakunonupoBanus LleatpoB "Touka pocta" Ha Tepputopuu cyonekToB Poccuiickoit denepamum
PernonanpHbIM  KOOPAMHATOPOM  OOECHEUMBACTCS  BOBJICYCHHE  JIETCKHMX  TEXHOIAPKOB
"KBanTtopuyMm", 1meHTpoB mmdpoBoro ooOpa3zoBanus gerei "IT-xky0", KIIIOUEBBIX IIEHTPOB
JIOTIOJTHUTENBHOTO o0pazoBanus "Jlom HayuHoW kommaboparuu" B aearenbHocTh LlenTpoB "Touka
pocta" B cneayromux popmarax:

1. IlpoBeneHHEe COBMECTHBIX MEPONPHATHN AN OOYYaIOUUXCS W TEJarorn4eckux paOOTHHKOB
0011e00pa3oBaTeIbHBIX OpraHu3anuii, Ha ©0a3e KOTOpbhiX co3naroTcs LlenTpsr "Touka pocra”



(oOyuaromyie ceMHHapbl U MacTep-KJIacChl M0 BOIPOCAM HCIOJIb30BAHUS 000PYIOBaHMS, CPEICTB
oOy4eHHSI ¥  BOCIHTAHUS; METOIMYECKHE MEpONpHATHS IO  BOIpOcaM  pa3paboTKH,
COBEpPILICHCTBOBAHUS U BHE/IPCHUS porpamMm JOTIOJTHUTEIHLHOTO o0pazoBaHUs
€CTECTBEHHO-HAyYHOH M TEXHUYECKOW HANpaBJICHHOCTH, OPTaHM3alUN BHEYPOUHOU NESITEIbHOCTH
00yJaromuxcst; UHANBUAYaIbHbIE KOHCYIbTALUU JUIS TIeJarOTMYeCKUX paOOTHUKOB, B TOM YHCIIEC B
peKMME OHJIAWH; 3aHATHA IPOCKTHOW JESTENbHOCThIO; KOHKYPCHBIE W COPEBHOBATEIBHBIC
MEpONPUATHS U1 AeTel U Ip.).

2. OpraHu3anusi ¥ y4acTHE€ B PETMOHAIBHBIX M MEXPETHOHAJIBHBIX KOH(EPEHIHIX, (ecTUBANIAX,
¢dopymax 1mo oOMEHy OMBITOM PabOThI HA BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHUCIE IO
peanu3anuy npeaMeTHbIx obnactell "EcrecTBeHHO-HayuHble npeaMeTsl”, "EcTecTBeHHBIC HayKH',
"Marematuka u uHopmatuka", "OOmecTBo3HaHue U ectecTBo3HaHue", "TexHomorus", a Takxke
nporpaMM  JONOJHHUTEIBHOTO  OOpa3oBaHMA  €CTECTBEHHO-HAYYHOM M TEXHUYECKOM
HaIMpaBJICHHOCTEH.

3. YuacTue pervoHaibHBIX KOOpPAMHATOpoB, npexacraButeneil LlenTpos "Touka pocrta" M HMHBIX
IEHTPOB, G YHKIIMOHUPYIOIIUX Ha TeppUTOpun cyonekTa Poccuiickoit deaepaninu, B MEPOTIPUATHIX
®enepalbHOTO OllepaTopa.

I'paduk meporpusThii, KBOTBl y4yacTus, COAEpKaHHUE U TEXHOJOTMU TPOBEACHHUS MEPONPHUSATHIHA
nosogarcs denepanbHpIM ONEPATOPOM JOMOTHUTEIBHO.

4. Opranu3anus ¥ ydacTHEe B NPOBEIECHHH HH(GOPMAIMOHHBIX KaMIaHUW IO MOMYJISPU3ALIH
HalroHanbHOTO TIpoekTa "OOpazoBaHue" Ha TeppuTopuu CyOnekToB Poccuiickoit ®deneparuu, B
TOM 4YHUCIIC COGBITI/IHX, MMPOBOAUMBIX [JIsI KOHCYJIBTALIMOHHOI'O COIIPOBOXKIACHHA pOHHTGHGﬁ
(3aKOHHBIX TpEJCTAaBUTENEH) OOYYArOIIMXCS O BO3MOXKHOCTSX JJI Pa3BUTHS CIOCOOHOCTEH M
TJIAHTOB WX JeTeil, NpodecCHOHAIbHOW OpUEHTALlMM U YCHEIIHOTO OCBOEHHUS OCHOBHBIX
00pa3oBaTeNbHBIX MPOrpPaMM 00IIIET0 0Opa30BaHMUs.

5. PazpaboTka, yTBep:kKIE€HHE U peanu3alusl CETEeBbIX O00pa3oBaTeNbHBIX MPOTpaMM C
WCIIOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YUEHUKO-MECT, CO3JIaHHBIX B cyObekTe Poccuiickoii
denepanuy B paMKax HalMOHAIBHOTO TMpoekTa "OOpa3oBaHue", B TOM YHCIIE COBMECTHO C
JNETCKUMU TexHonapkaMmu "KBantopuym".

6. BoBiieuenre oOy4aromuxcsi 001meo0pa3oBaTeIbHBIX OpraHU3aINi, Ha 0a3¢ KOTOPBIX CO3AI0TCS
u ¢yakuuonupyor lLlentpsr "Touka pocra", B paznuuHble (QOPMBI CONMPOBOXKICHUS H
HAaCTaBHMYECTBA C  HCIOJb30BAaHUEM  KAJPOBBIX  PECYpcoB, oOOecleyuBaromux  padboTy
BBICOKOOCHAIIIEHHBIX YYEHHUKO-MECT, CO3/IaHHBIX B cyOwmekTe Poccuiickoit denepaiuu B pamkax
HanpoHaMbHOTO TpoekTa "OOpa3zoBaHwe" ¢ y4eTOM METONOJOTHH  (LIEJICBOM  MOMCIHN)
HACTAaBHUYECTBA OOYYArOMIMXCS JUIS  OpraHu3alui, OCYIIECTBISIONUX 00pa30BaTeIbHYIO
JIeATEILHOCTh IO  00IIeo0pa3oBaTeIbHBIM,  JIOMOJIHUTEIBHBIM  00IIe00pa3oBaTelbHBIM U
nporpaMMaM CpeIHero mpoecCHOHATBHOTO 00pa30BaHUs, B TOM YHUCIE C MPUMEHEHHEM JIYYIIUX
MPaKTUK OOMEHA OMBITOM MEXIY 00y4JarOIIUMHUCS.

LenTtpsr "Touka pocTta" UCTIONB3YIOT HHPPACTPYKTYPY M KAIPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBanTopuym", co3gaBaeMbix Ha 0aze 00meoOpa3oBaTENbHBIX OpraHU3alui, Ui pPa3BUTHUSL
MIPOCKTHOM JeATeabHOCTH oOyuaromuxcs. [lemarormueckue padornuku llenTpoB "Touka pocra"
o0ecreynBaroT ydyacTre OOy4arolMXCsl B MEPONPUATHIX AETCKUX TexHomapkoB "KBantopuym" c
yJAJIE€HHBIM HCIOJb30BAHUEM OOOPYAOBaHUS, CPEICTB OOYYeHHMs M BOCIMTAHUS, a TaKxkKe
NPUHUMAIOT y4acTHE B OPraHMU3YeMbIX UMM CEMHMHApax IO JeMOHCTpanuu 3(pQeKTUBHOro OmbITa
peanu3anuy 00pa3oBaTENbHBIX €CTECTBEHHO-HAYUYHOM, TEXHOJIOTMUECKONW U MHBIX HAIPaBICHHOCTEH
cpear MHBIX 00Ieo0pa3oBaTeNbHBIX OpPTraHU3aAIMi, pPACIONOKEHHBIX Ha TEPPUTOPUU CYOBEKTa



Poccuiickoit @enepanuu.

PernonanpHpIM  KOOpIMHATOPOM Ha  TeppuTropuu  cyOwsekta  Poccuiickoit ~ ®denepanuu
obecrieunBaeTcsi paboTa MO MOJECPKKE O00IIe00pa3oBaTEIbHBIX OpraHu3allii, MOKa3bIBAIOIINX
HU3KHE OO0Opa3oBaTeNbHBIC pE3YNbTAThl, C WCIOIb30BaHUEM HWHOPACTPYKTYPHl H KaJgPOBOTO
obecrieuenust llentpoB "Touka pocra" B pasauyHbix QopMarax (COBMECTHas pealn3alus
00pa3oBaTeNbHBIX MPOTPAMM, MPOBEICHUE O0YUAIOIMIUX MEPONPUITUN, CEMUHAPOB, KOHCYIbTAIIHMA

u 1p.).

[Ipu mpoBeneHuM pa3aMUHBIX MEPONPUATUH, CBA3aHHBIX C pealn3allledl HallMOHAJIBHOTO IPOEKTa
"OG6pa3oBaHue", HCTIOJL30BAaHUEM COOTBETCTBYIOIICH MHPPACTPYKTYPHI, KaIPOBBIX U (DMHAHCOBBIX
pecypcoB, AOIDKHO ObITH oOecredeHO WX WH(POPMALMOHHOE CONPOBOXKICHHE, B TOM YHUCIIE B
CpelCTBaX MaccoBOM MH(OpMAIINH, COLUATBHBIX CETSIX, Ha cailTax 00pa30BaTENbHBIX OpraHU3aAINMA
C UCIIOJIb30BaHNEM (PUPMEHHON CUMBOJIMKM HallMOHABbHOTO NpoekTa "O6pa3oBanue".

WNndopmanus 06 yyactuu Lentpos "Touka pocta" B MeponpusTHsIX Hanpasisiercss PenepaabHOMY
OIIEpaTOpy B PAMKAX €KEKBAPTAIbHOIO MOHUTOPUHTIA.

6. TpeooBanus k punancosomy odecneyenuro lentTpos "Touka
pocra'

@®unancoBoe obecrieueHue ¢yHkuuoHupoBanus Llentpo "Touka pocta" BKIIOYAeT 3aTpaThl B
cooTBeTcTBUU ¢ OOmMMH TpeOOBaHUSMU K ONPEICNICHUI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHe
TOCYJapCTBEHHBIX (MYHHLMIAIBHBIX) YCIyr B cdepe MOIIKOJIBHOT0, Ha4yalbHOTO OOILero,
OCHOBHOTO  OOIIETO, CPEAHEro OOIIero, CpeaHero npodecCHOHAIBLHOTO  00pa3oBaHUA,
JIOTIOJTHUTENIBHOTO 00pa3oBaHMs JAETedl W B3POCIHBIX, JOMOJHUTEIBHOIO NPOo(ecCHOHATBHOTO
o0pa3zoBaHus IS JIUI, UMEIOIINUX WJIM TOJYy4aloluX cpeaHee npodeccruoHalibHOe 00pa3oBaHUE,
npo¢eCCHOHATBLHOTO 00yUeHUs, TPUMEHSIEMBIMH TIPU pacuere oO0bema cyOcHIuM Ha (pUHAHCOBOE
o0OecrieueHrHe BBIMOJIHEHHUS] TOCYAApCTBEHHOro (MYHMIMIIAJBLHOTO) 3aJlaHusl Ha OKas3aHHe
TrOCYyJapCTBEHHbIX  (MYHUIMNANBHBIX)  ycIOyr  (BBIOJHEHHE  padOT)  TOCYAapCTBEHHBIM
(MyHUIIMTIAJIBHBIM) YYPEKICHUEM, YTBEP)KICHHBIMU MpukazoM MunnpocsemnieHus: Poccun ot 20
HOsA0ps 2018 r. N 235 1 BKIIIOYAIOUIMMH B TOM YHCIIE:

- omuary Tpyda IeJarorudyeckux  paOOTHUKOB  00IIeoOpa3oBaTeNbHOW  OpraHU3aINH,
obecnieunBaronux GpyHkimonuposanue Llearpos "Touka pocra";

- IpuOOpETEHNE T0CTATOYHOIO 00beMa OCHOBHBIX CPEJICTB U MAaTEPUANIBHBIX 3al1acoB, B TOM YHUCIIC
PacXOJIHBIX MaTEPHAJIOB, Il OOCCTICUCHHS peain3allid 00pa3oBaTEIbHBIX MPOTPaMM B 0OBEME,
HEOOXOIMMOM JTsl HETIPEPHIBHOW peanu3anun 00pa3oBaTebHOTO MPOIIecca;

- obecrieueHue TEKyIIeH NIesTeNbHOCTH 00I1e00pa30BaTeIbHOM OpraHu3aluyd Mo 00eCIeYeHUI0
00pa30BaTeNBLHOTO MpoIecca.

IIpu ¢dopmupoBannu Oromxera cyobekra Poccuiickoit ®Penepanuu (MecTHOro OropkeTa) Ha
oYepeTHON ToJ ¥ TUIAaHOBBIN Mepruo He0OXOIMMO MPEIyCMaTpUBaTh OO/KETHBIC ACCUTHOBAHUS B
o0beme, HeoOXoauMoM st (uHaHcoBOro oOecrmeueHus ¢yHkunoHupoBanusi LlentpoB "Touka
pocta", B TOM 4UCJIE C yYETOM COOTBETCTBYIONIEH MHICKCALINH.

7. 3aKJII0YNTEIbHbIE MOJI0KEeHH

[Ipu peanuzanuu MeponpHsITU B LEIIX co3ganus U pyHkuonupoBanus Llentpos "Touka pocra"


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

cyonrekT Poccuiickoit ®@enepanuu obecrieunBaeT coOI0aeHNE TPeOOBAaHUI aHTUMOHOIOJIBLHOTO
3aKOHOJATeIhCTBA M 3aKOHOJATEIhCTBA O KOHTPAKTHOW CHCTEME B cpepe 3aKyIloK TOBapoOB, padoT,
yCIyr anisg oO0ecnedyeHHsl TOCYJapCTBEHHBIX M MYHHIIMMAIBHBIX HYXJ, B TOM 4YHCIE B YacTH
oOecriedyeHHsT TOBBIIEHUS d()()EKTUBHOCTH, WCKIIOYEHUS OTPAHHUYCHHS] Kpyra IMOCTaBIIMKOB H
MOCTaBIISIEMOTO  O0OPY/IOBaHUS, TMOBBIIMICHUS PE3yIbTATHBHOCTA OCYIIECTBICHUS 3aKYIIOK,
o0ecrieYeHnst TPO3PavHOCTH, TPEIOTBPAICHHS KOPPYIIIUN U APYTUX 37I0yIOTPEOICHHA.

[Ipu ocymectBienun cyonekramu Poccuiickoit demepanum 3aKymokK TOBapoB, padOT, YCIyr ¢
HENbI0 TPHOOpETEeHUsT 000PYAOBAHHUS, PACXOJHBIX MAaTEPUAIOB, CPEACTB OOYUCHHUS W BOCIIUTAHUS B
nensx co3nanus Lleatpos "Touka pocra" 3a cuer cyOcuanu u3 enepanbHOro Or0KETa OI0KETaM
cyobekToB Poccuiickoit @enepannn Ha coQUHAHCHPOBAHUE PACXOJHBIX 00S3aTENBCTB CYOBEKTOB
Poccuiickoit ®exneparuu:

- obecrieunBaeTCsl IEHTPATU3alisl 3aKyllOK B TOpPSJAKE, OMpPEAEICHHOM HIYHKTOM 7 cTaTbu 26
®depnepanpHoro 3akoHa "O KOHTPAaKTHOW cHUCTeMe B cdepe 3aKylmoK, TOBapOB, padOT, YCIAyr s
o0ecreyeHns TOCyJapCTBEHHBIX U MYHHIIUIIATBHBIX HY X",

- IPUMEHSIETCSl HAIMOHAIBHBIN PEXKUM B COOTBETCTBHH C TpeOOBaHUSAMU cTaThu 14 PenepaabHOro
3akoHa oT S5 ampens 2013 r. N 44-®3 "O koHTpakTHOU cucTeMe B cdepe 3aKylmoK TOBapoB, padoT,
yCIyT JUIst 0OecreueH s ToCy1apCTBEHHBIX U MYHUITUIIATIBHBIX HYX1'".

Kpome Toro, mpu ocymiecTBiieHHH 3aKynok cyobektamu Poccuiickoit denepanuu 10MKHBI OBITh
YYTEHBI:

- nojoXxeHus nocraHoBineHus IIpaBurenscrBa Poccuiickoit @eneparuu ot 03.12.2020 N 2013 "O
MHUHUMAJILHOU J10JI€ 3aKYIOK TOBAPOB POCCUMCKOTO MPOUCXOKIEHUS";

- nojoXxeHus: nocraHoBieHus IIpaBurenscrBa Poccuiickoit @eneparuu ot 03.12.2020 N 2014 "O
MUHHUMAJIBHON 0053aTEeIbHON JI0JI€ 3aKYIOK POCCHMCKHUX TOBAapOB W €€ JOCTHKEHHM 3aKa3uyuKoM'
(Bmecte ¢ "[lomoxennem o TpeOOBaHMSIX K conmepkaHuio U (opme oTdera 00 oOBeMe 3aKyIoK
POCCHUICKHX TOBApOB, B TOM YHCJI€ TOBAPOB, MOCTABISEMBIX MPU BBHIMOJIHEHUH 33aKYyMAaeMBIX padoT,
OKa3aHUM 3aKyMaeMbIX YCJIYT, OCYIIECTBICHHBIX B LIEJAX TOCTHKEHUS 3aKa3UYMKOM MUHHUMAJIbHOU
00s13aTeILHON JTOJIM 3aKyMOK, O TPEOOBaHHUSAX K COACPKAHWIO OOOCHOBAaHMS HEBO3MOXKHOCTH
JOCTHKEHUS 3aKa3YMKOM MUHUMAIBHON 00s3aTEIbHOM TOJHM 3aKYIOK POCCHMCKHUX TOBApoOB (B TOM
YHClie TOBApPOB, IOCTABJISIEMBIX IPH BBHINOJIHEHUU 3aKyNaeMbIX padoOT, OKa3aHUM 3aKylaeMbIX
YCIIYT) OTHAENbHBIX BUJOB, MPHU OCYIIECTBIECHWU 3aKYMOK KOTOPBIX YCTAHOBJIEHBI OTPaHUYEHUS
JIOIIyCKa TOBAapOB, MPOMCXOISAIIMX W3 HHOCTPAHHBIX TOCYJAapCTB, O IMOPSAKE MOATOTOBKH U
pasMenieHus B €IWHOM WH(POPMAIMOHHOW cucTeMe B cdepe 3aKylmoK TaKhx OT4era u
obocHoBanus", "I[losiokEeHHEM O TOpAIKE, KPUTEPHUSAX W TOCICACTBUU TPOBEICHUS OICHKH
BBITIOJTHEHHS 3aKa3YMKOM OOS3aHHOCTH JIOCTHDKEHUS MUHUMAIIBHON 0053aTenbHON IO 3aKYIIOK
POCCHUICKHIX TOBAapOB (B TOM UHMCJIE€ TOBAPOB, MOCTABJISIEMbIX IIPH BHIMOJHEHUH 3aKYMaeMbIX pador,
OKa3aHUM 3aKyMaeMbIX YCIYT) OTIAEIbHBIX BHJOB, IPU OCYIIECTBICHUH 3aKYIOK KOTOPBIX
YCTaHOBJICHBI OTPAHUYEHUS IOMyCKa TOBAPOB, IPOUCXOISAIINX U3 HHOCTPAHHBIX rOCy1apcTB").

Ipunoowcenue N 1

K Memoouueckum pekomenoayusim

KOMIIVIEKC MEP ("JOPOXHAA KAPTA") I1O
CO3JAHUIO ! PYHKIIMOHUPOBAHHIO B
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OBIIEOBPA3OBATEJbHBIX OPTAHU3ALIMSAX,
PACITIOJIOKEHHBIX B CEJIbCKOW MECTHOCTHU 1
MAJIBIX TOPOJIAX, HIEHTPOB OEPA3SOBAHMUSI
ECTECTBEHHO-HAYUYHOM, U TEXHOJIOTUYECKOH
HATIPABJIEHHOCTEM "TOUKA POCTA"

N Haumenosanue OTBETCTBEHHBIH Pesynbrar Cpox
MEPONPHUITHS
1. Y TBEpKICHBL: PernonanbHbIi PacniopsuTenbHblil [He no3aHee 31
- JOJDKHOCTHOE JIMLIO B [KOOPAMHATOP QKT perMOHANIBLHOIO [sHBaps X <2>rona
COCTaBe oprasa
[PETMOHAIBHOTO MCTIOJTHUTEIIbHON
BEIOMCTBEHHOT'O BJIACTH,
[IpOEKTHOrO oduca, OCYILECTBIISAIOLIETO
OTBETCTBEHHOE 32 rOCyIapCTBEHHOE
CO3JlaHHE U yrpaBiieHue B chepe
(yHKIIMOHMPOBAHUE o00Opa3oBaHus (Hajee
eHTpoB "Touka -
pocra"; pacriopsiAUTEIbHBIN
- ITOKa3aTen akT POVB)
e TEIbHOCTH LIEHTPOB
"Touka pocra";

- TunnoBoe [lonoxxenue
0 e TEIIbHOCTH
[leutpoB "Touka
pocTa' Ha TEPPUTOPUH
cyobekTa Poccuiickoit
Denepanun

- IepeyYeHb
00111600pa30BaTEIIbHBIX]
OpraHu3alnii,
[PAcTOJI0KEHHBIX B
CEJIBbCKON MECTHOCTH U
MaJbIX TOpO/Iax, Ha
0a3e KOTOPBIX
[IaHUPYETCS CO3JaHKe
[leutpoB "Touka

pocta".

2. CchopmupoBan u PernonanpHbli [TuceMo CornacHo
COrJacoBaH KOODPIMHATOD, (benepanpHOTO OTACTBHOMY
MHOPACTPYKTYPHBIH  |penepaabHbIi orepaTopa u rpaduxy
cT orIepaTop PacOPSITUTENbHBINA

axt POVB
3. OOBsIBJICHBI 3aKYNIKH  |PernoHanbHbIH I3Bemenus o He no3Hee | anpens




enTpoB "Touka

pocra"

TOBApOB, padOT, YCIYT [KOOPIAUHATOP [IPOBEICHUHT X rona

s coznanus LienTpos 3aKyIIOK

"Touka pocta"

CdhopmupoBaHbl PernonanbHbIi PactiopsiquTenbHblid [He no3aHee | anpens
[MPOEKTHI 30HUPOBAHHUS [KOOPAUHATOP akT POB X rona

[lentpoB "Touka

pocra"

[IpoBeicH MOHUTOPUHT|PErMOHAIBHBIN [To dpopwme, 25 aBrycra X roaa,
paboT MO MPUBEICHUIO [KOOPAUHATOP orpeaenseMoit nasiee eXXeroIHo
roniagok Lientpos MUHIIPOCBELEHUS

"Touka pocta" B Poccun ninm

COOTBETCTBUE C DenepanbHbIM

METOTNYECKUMU oTIepaToOpOM

[PEKOMEHTAllUSIMHU

MUHIPOCBENIEHUS

Poccun

Hauano paboThl PernonanpHbIN Nudopmanmonnoe |1 ceHTs10pst X roga
[lenTpoB "Touka KOOPIAUHATOP ocseenue 8 CMU

pocra"

ExexBapTambHbII PernoHanpHbIN OTyer 1 okTs0ps X rona,
MOHUTOPHUHT KOOPAUHATOP DenepanbHOMY nasnee -
BBITIOJTHEHUS oriepaTopy o €)KEKBapTaJIbHO B
[oKa3aTesei co3aanus MTOTaM TeueHue 2-X JeT

1 G YHKIIMOHUPOBAHMUS MOHHUTOPHHTA

<2> X - roj MOJy4YeHUs CyOCUINH.

Ipunoosicenue N 2

K Memoouueckum pekomenoayusim

OYHKIIMOHUPOBAHUIO B
OBINEOBPA3OBATEJIBHbIX OPI' AHU3ALIUSAX,

MHUHUMAJIbHBIE HHAUKATOPBI H IIOKA3SATEJIA
PEAJIMZALIUU MEPOIIPUATHUU 11O CO3JAHUIO N

PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U

MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUSA

ECTECTBEHHO-HAYUYHOM U TEXHOJOTNMYECKOH

HAINIPABJEHHOCTEH "TOYKA POCTA"



OCBaMBAIOIINX JBa U
0omee yaeOHBIX
peaMeTa 13 yucia
MpeIMETHBIX o0nacTen
"EcTecTBEeHHO-HAy4YHbIE
npeaMeTsl'”,
"EctecTBeHHBIC HAyKU'",
"Maremartuka u
nH(popmaTuka",
"OO01mecTBO3HAHUE U
ecTeCTBO3HAHME'",
"Texnomorus" u (Min)
KYpChl BHEYPOUHOI

eI TEIIbHOCTH
OOIIIENHTEIICKTyaIbHON
HATIPABIEHHOCTHU C
MICIIOJIb30BaHUEM
CpeAcCTB OOyUYeHHS U
BocniuTanus LlenTpa
"Touka pocra" <3>

Haumenosanue MuHnMaIbHOE MuHnMaIbHOE Meroauka pacyera
WHUKATOpa 3HAUEHUE B TOJ JUIS | 3HAYCHHE B TOJ IS MUHUMATHHOTO
(moxazarers) 00111€00pa30BaTEeIbHBIX| MAJOKOMITJIEKTHBIX [[TOKA3aTesl B IIEJIOM T10

opraHu3zanyii, He  [oOmeoOpa3oBaTeNbHBIX| CyObekTy Poccuiickoit
SIBJISIFOIIIAX CST OpraHu3arui ®denepanuu, B Toj
MaJIOKOMIUTEKTHBIMU
YrcieHHOCTh 300 100 CyMMa 3Ha4YCHHI
00 yJarImUXCs (B rox oTkpbITHs - 150)|(B roa oTkphiThs - 50) [Moka3aTesns mo BceM
00111600pa30BaTEIHLHOM 00111600pa30BaTEIbHBIM
OpraHU3aIiH, OpraHu3aiusaM, Ha 6aze

KOTOPBIX CO3/1al0TCS
eHTps! "Touka pocra"

TEXHUYECKON U
€CTECTBEHHO-HAYYHOH
HAIMIPaBJICHHOCTH C
MICIIOJIb30BaHUEM
CpeAcTB OOyUYeHHS U
BocniuTaHus LlenTpa
"Touka pocra" <4>
(denmoBek)

(denmoBek)

YucneHHoCTh 60 30 CymMma 3Ha4eHUI
0OyJaronuxcs (B rox otkpbITHs - 30) |(B TOa OTKpBITHS - 15) [MOKa3aTess mo BceM
00111€00pa30BaTENbHOM 00111€00pa30BaTENLHBIM
OpraHu3aIny, OpraHu3aIysM, Ha 0a3e
OCBAMBAIOIINX KOTOPBIX CO3/1al0TCS
MOMOJTHUTEILHBIE eHTpsl "Touka pocra"
0011e00pa3oBareIbHbIC

[POTPaMMBI

100

J{oJIs1 IegaroruaeckKux

100

100




PaOOTHHUKOB IIEHTPA
"Touka pocra",
[POIIEIINX 00yUeHre
[0 MporpaMMaM U3
peecTpa mporpaMm
MOBBIIIICHUS
KBaTH(UKAITTH
(benepanbHOTO
onepaTopa <5> (%)

<3> HMcnonb30BaHue CpeAcTB 000pyL0BaHMsl, 00y4E€HHUS U BOCIIUTAHHS BO3MOKHO Ha BCEX YPOBHSX
o0riero o6pa3oBaHus U LIEIECO00PA3HO A peau3alMi YPOUHOU M BHEYPOUHOH AEATENbHOCTH IO
MporpaMmMaM €CTECTBEHHO-HAYYHOM W TEXHOJIOTMYECKOW HarpaBieHHOCTeH. PacyeTr mokazaresns
npeaycMaTpuBaeT — CyMMHPOBAaHHE  YHCIEHHOCTH  oOydarommxcs — o0meoOpa3oBaTebHOM
OpraHu3aluM, KaXJblid U3 KOTOPBIX 3aJeliCTBOBAH B OCBOEHUH HE MEHEE JABYX IPEIMETOB, KypCOB,
JUCHUIUINH (MOJyJiel) €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOM HaIpaBJIE€HHOCTEH B paMKax
peanu3anuy OCHOBHBIX 00IE00Pa30BaTENbHBIX MPOrpaMM. YUHUTHIBAIOTCS ydeOHbIE MPEAMEThl U3
yuciaa TNpeaAMeTHBIX obnactedt  "Marematuka W uH@opmartuka', "OOIIECTBO3HAHUE W
ecrectBo3Hanue", "Texnonorusa", "EcrecTBeHHO-HayuHble npeameThl”, "EcTecTBeHHbIE HayKu' H
(M) Kypchl BHEYPOUYHOM NEATENBHOCTH, peai3yeMble C HMCIIOJIb30BAaHHEM CPEACTB OOydeHHs U
Bocriutanus llenTpoB "Touka pocra". B ciyuae, ecnum B 001meoOpa3oBaTeIbHOM OpTaHHU3aINH,
00I11as1 YUCIEHHOCTh O0YYAIOLINXCsl MEHBIIEC YKa3aHHOTO 3HAYCHMS, 3HAUCHHE MoKa3aTess JODKHO
cocTaBysTh He MeHee 80% oT o01iel YMCIEHHOCTH 00yJaronuXcsl.

<4> B cnyuae, eciu B 0011e00pa3oBaTelbHOIl OpraHu3anuy, o0Ias YUCICHHOCTh O0y4YaromIuXCs
MEHbIIE 3HAYCHMs, YKAa3aHHOIO B IOKa3arene |, 3HaueHWe MoKas3aTels JOJDKHO COCTaBIIATh He
menee  20% ot  obOmeid  yuciaeHHocTH — oOywamommuxcs.  JdIsg  MaJOKOMIUIEKTHBIX
00111€00pa30BaTeNIbHBIX OpPraHU3alMil JONMYCKAaeTCsl OTCYTCTBHME JIMLEH3UM Ha JONOJHUTEIbHOE
00pa3oBaHUE U PeATU3yEMBIX IPOrPaMM JOTIOJIHUTEILHOTO 00pa30BaHMUsL.

<5> B cooTBeTCTBUMU ¢ IYHKTOM 2 4acTu 5 ctatbu 47 denepanpHoro 3akona ot 29.12.2012 N
273-d3 "OO6 obpasoBanun B Poccuiickoii ®enepanmu"  MOBBILIEHHE  KBATHU(PHUKAIUU
NEeIarOrMYecKX paOOTHUKOB OCYLIECTBISETCS HE peke OAHOro pasa B Tpu roga. IlosblmueHue
KBaJTM(HUKAIMK TIearornyeckoro pabotHuka neHtpa "Touka pocra" 3acUUTHIBACTCS MPHU HATHMYUH
JeUCTBYIOIEro (C JaThl MPOXOXAEHUS MPOLUIO He Oojee 3 JIeT) yIOCTOBEPEHHs] O IMOBBIILIEHUH
KBaJM(HUKAIMK 10 MPOrpaMMaM, COOTBETCTBYIOIIMM HarpasieHHOCTsM Llentpa "Touka pocra',
WIA TPOXOXKICHUHM OOydeHMsl MO IMporpammam (eaepanbHOro omepartopa. Takke yYUTBIBACTCS
HaJIMYME y TMENaroruyecKux paOOTHUKOB YAOCTOBEPEHHMH O TIOBBIMICHUH KBaJU(UKAUHA 10
nporpamMaM  u3  ®exepanbHOro peectpa 00pa3oBaTENbHBIX IPOrpaMM  JIOTMOJHUTEIBHOTO
npo¢eCCHOHATBLHOI0 00pa30BaHMUA.

Ipunoosicenue N 3

K Memoouueckum pekomenoayusim

IHEPEYEHb OBIIEOBPA3OBATEJIbHbBIX
OPI'AHU3BAILINU, HA BA3ZE KOTOPBIX IIVTAHUPYETCHA
CO3JAHUE U PYHKIIUOHUPOBAHUE HIEHTPOB
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OBPA3OBAHUS ECTECTBEHHO-HAYYHOU U
TEXHOJIOT'HTYECKOU HAITPABJJEHHOCTEH "TOUKA
POCTA"B _ T'OAY B PAMKAX ®EJIEPAJIBHOI'O
IMPOEKTA "COBPEMEHHAS HIKOJIA"
HAIIMOHAJIBHOT'O TPOEKTA "OBPA3SOBAHHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCUMCKOHU ®EJEPAILIUN)

N | HaumenoBanue HaumenoBanue Opunnueckuit anpec |UYucneHHocTh | MaoKOMITTIEKTHAS

[/IMyHHLIATIATBHOT0j0011Ie00pa3oBaTenbHOM00IIe00pa3zoBaTenbHOH00ydatonuxcs| (1a/HeT, KOJINIECTBO
oOpa3zoBaHHs |oOpraHu3amuu, Ha 0aze| opraHuzamuu (1o KJIaCCOB-KOMITJIEKTOB)
KOTOPOU IIJIaHUPYETCs yCTaBy)
co3nanue [lentpa

"Touka pocra"

Ipunoowcenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MNOJIOKEHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOHN U TEXHOJOTMYECKOU
HATIPABJIEHHOCTEMX "TOYKA POCTA" HA BA3E
<HAMMEHOBAHME OBIIEOBPA3OBATEJBHOMN
OPI'AHM3ALINN>

1. O01mMe MoJIOKEeHUSA

1.1. Lentp oOpa3oBaHUs €CTECTBEHHO-HAyYHOW W TEXHOJOTMUYECKOW HampaBieHHocTed "Touka
pocta" Ha 6a3e <HamMEHOBaHHWE 00IICO0pa3oBaTEILHON opraHu3anun> (manee - LleHTp) co3man ¢
LENBI0 Pa3BUTUS Y OOYYaIOUIMXCS €CTECTBEHHO-HAYyYHOH, MaTeMaTH4ecKol, MH(POPMalHOHHOM
IpPaMOTHOCTH, (DOPMUPOBAHMSI KPUTHUECKOTO W KPEATUBHOI'O MBIIUICHHS, COBEPIICHCTBOBAHMSI
HAaBBIKOB €CTECTBEHHO-HAYYHOU U TEXHOJIOTMYECKOM HAIIPABICHHOCTEH.

1.2. LleHTp He SBISIETCA IOPUAWYECKUM JIMIIOM M AECUCTBYET Ui JOCTHIKEHUS YCTaBHBIX LiEJeH
<HamMeHOBaHHWE 00IIe00pa3oBaTEeNbHON OpraHu3alur> (Hanee - YUpexkAeHHE), a TaKKe B IENIX
BBITIOJTHEHUA 3aa4 W JOCTUXCHUA oKa3arejed u PE3YJIbTATOB HAIIMOHAJIBHOTO IIPOCKTA

"O6pa3oBanue".

1.3. B cBoeii pesarenbHocTH LleHTp pykoBonactByercs PDeaepanbHbIM 3aKOHOM Poccuiickoit



Oeneparun ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit denepauun", ,
JPyTUMU HOPMaTUBHBIMH JOKyMEHTaMHM MuHHcCTepcTBa mpocBenieHus Poccuiickoit depeparuu,
WHBIMU HOPMAaTUBHBIMM IIPaBOBbIMM akTaMu Poccuiickonn ®Penepanuu, NpOrpaMMON pa3BUTHUSA
<HaMMEHOBaHWE O0O0IIe00pa30BaTEIbHOW OpraHu3aluu>, IUIaHaMU pPa0OThI, YTBEP)KICHHBIMU
yupeauTteneM U HacTosmuM [lonoxxenuem.

1.4. LleHnTp B CBOEH 1€ATEILHOCTU MOAUMHSETCS PYKOBOAUTENIO YUpexKACHUS (IUPEKTOPY).

2. Lean, 3apaum, pyHkuuu aesarejibHocTH LleHTpa

2.1. OcHoBHOM 1ENbIO JeATENBHOCTH LleHTpa sBisieTCS COBEPLICHCTBOBAHME YCIOBHM JUId
NOBBIIIEHUS] KadecTBa OOpa3oBaHUs, PACHIMPEHMS BO3MOXKHOCTEH OOy4aroIIMXCsi B OCBOEHHH
y4eOHBIX NPEAMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTHMYECKOW HampaBIEHHOCTEH, Mporpamm
JIONIOJIHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAyYHONU M TEXHUYECKOM HalpaBIEHHOCTEH, a TakxkKe
JUISL TIPAKTHYECKOM 0TpaboTKM yueOHOro Marepuana o yueOHbIM npeameram "@usuka, "Xumus",
"bronorus".

2.2. 3agayamu LleHTpa sSBIAIOTCS:

2.2.1. peanu3anus OCHOBHBIX O0IE0OOpa30BaTENbHBIX MPOrpaMM MO Y4YeOHBIM IpeaMeTam
€CTECTBEHHO-HAYYHON M TE€XHOJOTUYECKON HAIpPaBICHHOCTEH, B TOM YHUCIIE B paMKax BHEYPOUYHOM
JeSITeIbHOCTH 00YUaIoIINXCs;

2.2.2. pa3paboTka M peanu3aiys pPa3HOYPOBHEBBIX JOMOJHUTEIBHBIX 00I1e00pa30BaTEIbHBIX
IPOTPaMM E€CTECTBEHHO-HAyYHOW M TEXHUYECKOW HANpaBJICHHOCTEH, a TaK)Ke WHBIX MPOTrPaMM, B
TOM YHUCJI€ B KAHUKYJISIPHBIN TIEPUOT;

2.2.3. BoBJIeUEHHE 00YUAIONINXCS U MIeIarOrH4eCKiX paOOTHUKOB B MPOEKTHYIO JESTEIIbHOCTD;

2.2.4. opraHm3anus BHEYYE€OHOW JEITCIIBHOCTH B KaHUKYJISPHBIA TIEpuoi, pa3paboTka u
peanu3ansl COOTBETCTBYIOIIMX OOpa3oBaTelbHBIX IpPOrpaMM, B TOM 4YHCIE Ui Jlarepe,
OpraHU30BaHHBIX 00pPa30BaTEIbHBIMU OPTaHU3AIMSIMH B KAHUKYJISPHBINA IEPUOS;

2.2.5. moBbllIeHHE NPO(PECCHOHATBHOTO MAacTepCcTBa IeJarorunyeckux pabotHukoB Llentpa,
peaTn3yIoIuX OCHOBHBIC M JOTIOIHUTEIbHBIE 001Ie00pa30BaTeIbHbIEC IPOTPAMMBL.

2.3. lleHTp A1 TOCTUKEHUS LI€JIA U BBIMIOJIHEHUS 3a/1a4 BIIPaBE B3aMMOICHCTBOBATh C:
- pa3IMYHBIME 00pa30BaTEIHbHBIMU OPTAHU3AIMAME B JOPME CETEBOTO B3aUMOICHCTBHS,
- ¢ MTHBIMH 00pa30BaTEIbHBIMUA OPTaHU3AIMAMHE, Ha 0a3e KOTOPBIX co3aaHbl HeHTphl "Touka pocra”;

- ¢ ¢deaepadbHBIM  OMEPATOPOM, OCYIICCTBISIOMKM (YHKIHH 10 HHGOPMAIMOHHOMY,
METOJIMYECKOMY M OPTaHHU3AIMOHHO-TEXHIYECKOMY COMIPOBOXKICHUIO MEPOTIPUSATHI IO CO3TAHHIO U
GbyHKIMOHUpOBaHUIO TeHTpoB '"Touka pocra”, B TOM 4YHCJIE€ IO BOMNPOCAM TMOBBIIMICHUS
KBaJTM(DUKAIMH MTeJarOTHYECKUX PaOOTHUKOB;

- 00yYaromMMHUCS U POIUTEISAMHU (3aKOHHBIMHU TIPEJICTABUTEISIMH) OOYJarOUIUXCs, B TOM YHCIIE C
MPUMCHCHUCM NUCTAHIIUOHHBIX O6paBOBaT€HBHBIX TEXHOJIOTHUH.

3. lHopsinox ynpasJienusi llenrpom "Touka pocra"

3.1. PykoBogutenb VYupexaeHus U3AA€T JOKaJbHbIA HOPMATHUBHBIA AaKT O HAa3HAYCHHUU
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pykoBogutens LleHTpa (Kyparopa, OTBETCTBEHHOTO 32 ()YHKIIMOHMPOBAHHE U PA3BUTHE), a TAKKE O
coznanuu Llentpa u yrBepxkaenuu [lonoxenue o aestensHocTH LleHTpa.

3.2. PykoBomutenem lleHTpa MoOkeT OBITh Ha3HAYCH COTPYAHHK YUPEXKACHUS W3 YHCTIA
PYKOBOJISIIIMX U MEAATOTHUECKUX PAOOTHUKOB.

3.3. PykoBonurens LlenTpa o0s13aH:
3.3.1. ocymecTBIATh ONEepaTUBHOE PYKOBOACTBO LleHTpoMm;

3.3.2. mpencraBiATh MHTEpechl LleHTpa MO JOBEPEHHOCTH B MYHHMIMIAJIBHBIX, TOCYIAapPCTBEHHBIX
OpraHax peruoHa, OpraHu3alysX Ui pealn3annn nenen u 3agad Lentpa;

3.3.3. oTunthiBaThCs niepen PykoBoguTenem YupexkaeHus o pe3ynbrarax padotsl LleHTpa;

3.3.4. BBINONHATH WHBIE OOSI3aHHOCTH, TPEAYCMOTPEHHBIC 3aKOHOAATEILCTBOM, YCTaBOM
VYupexnaeHusi, 10TKHOCTHOM MHCTPYKIIMEN U HacTOSIIIUM [lonoxxeHueM.

3.4. PykoBoautens LlenTpa Bopase:

3.4.1. oCylIeCTBIIATh PAaCCTaHOBKY KaapoB LleHTpa, mpueM Ha paboTy KOTOPBIX OCYIIECTBISIECTCS
IPUKA30M PYKOBOAUTENS Y UPEKICHHUS;

3.4.2. 0O COTJIaCOBAHUIO C PYKOBOAMUTEIIEM Y UPEKACHHUS OPraHU30BbIBaTh YI4EOHO-BOCITUTATEIBHBII
mnmponecc B HGHTpe B COOTBETCTBUHU C LICIIAMU U 3aa4aMU LIeHTpa " OCYHICCTBJISATH KOHTPOJIb 3a €ro
peanuzanuei;

3.4.3. OCyIIECTBIATh TMOATOTOBKY OOyYaromMxcs K Yy4YacTHIO B KOHKYypcaX, OJMMIIHAJaXx,
KOH(EPEHIMIX 1 WHBIX MEPONPUATHUAIX TI0 IPOQIITIO HApaBICHUH nesTenbHoCTH LleHTpa;

3.44. mo COrjnacoBaHUI0 C PYKOBOAMUTENEM YUPEXKACHUS OCYUECTBIATh OpPraHU3aluio |
IPOBEICHUE MEPONPUATHI 10 MPO(UITIO HANpaBIeHUH AesTenbHoCTH LleHTpa;

3.4.5. oCylIeCTBIIATh MHBIE MPaBa, OTHOCSIIUECA K JEATeNbHOCTH L[eHTpa u He mpoTUBOpEUalne
nejsiM M BUAAM  OCATCIBHOCTU OGp&SOB&TCHBHOﬁ opraHu3anv, a TaKXKC 3aKOHOAATCIILCTBY
Poccuiickoit deneparumu.

Ipunoowcenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJALIUUA 110 UCITIOJIB3OBAHUIO
CTAHAJAPTHOI'O KOMIVIEKTA OBOPY1OBAHUA
HEHTPA "TOUYKA POCTA" I1PU PEAJ/IN3AIINU
MNPOI'PAMM ECTECTBEHHO-HAYYHOM U
TEXHOJIOT'MYECKOH HAITPABJIEHHOCTEH

[lepedyenpr cTaHAapTHOTO KOMILIEKTa OOOpymoBaHusi 1iisi ocHameHust llentpoB "Touka pocra"
c(OpPMHPOBAH C YUETOM psiJia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMIT TPEeeMCTBEHHOCTU cUCTeM 00opynoBaHus. OO0opyaoBaHKE 7Sl TPOBEICHUS YUEHUYECKUX
NPaKTUYECKUX DPA0OT sBJIsIeTCS OOIIMM Ui YPOBHEH OCHOBHOTO OOIIEro M CpPeAHEro oOIIero



oOpa3oBaHus. B cuctemMe HarisgHBIX CPEACTB OOYYEHUS U JIEMOHCTPAIIMOHHOTO OOOPYIOBAHHUS
UMEIOTCSl 0a30BBIC AIIEMEHTHI, O0IIKE JJIT OCHOBHOTO OOIIETO M CpeaHero odmero odopa3oBaHUsI.
Hudposas naboparopuss U o0OpymOBaHUE OOIIEr0 HA3HAYCHHS IMO3BOJISIIOT O0ECIeYnBaTh
NeSITeIbHOCTh O0YJYarOMMXCsl KaK B OCHOBHOM, TaK W B CTapIIed IIKOJIE, & B COBOKYITHOCTH C
UGPOBBIMU J1a0OpaTOPUAMHU MO (PHU3UKE, OMOIOTUM M XUMHUH - NMPAKTHUYECKYIO JEATEIbHOCTH B
paMKax M3y4eHHUs €CTeCTBEHHO-Hay4YHBIX TIpeaMeToB B 10 - 11 kmaccax Ha yriyOJeHHOM ypOBHE.

[lpuHIMO couyeTaHWs] KIACCHYECKMX M COBPEMEHHBIX CPEICTB H3MEPEHHH M CIIOCOOOB
HKCIIEPUMEHTAIBHOTO HCCIEIOBaHMsl sBJICHUN. B cocTaB 00OpyaoBaHUS BXOJAT KIJIACCHYECKHE
CpeicTBa M3MEpeHHs (HampuMep: AWHAMOMETPHI, CTPEJOYHbIE aMIepMETP M BOJBTMETP) H
udpoBsie MPUOOPHI (Harpumep: HU(pPOBbIE BEChl, CeKyHIOMep) U naTuuku. CoOtoeHre 3TOro
NpUHIONIA UMeeT 0co00e 3HaYeHHUE I YPOBHS OCHOBHOTO 00IIEero o0pa3oBaHusl, MOCKOJIBKY 3/1€Ch
MPOUCXOIUT 3HAKOMCTBO CO CHOCOOaMH H3MepeHUs (U3UYECKUX BEIMYUH, (QOPMUpPYETCS
NOHMMAaHHE NPUHIWIOB ACHCTBHS AHAJIOTOBBIX HM3MEPHUTENBHBIX MPUOOPOB W OOecCHedrBaeTCs
nepexo K CIOIb30BAHNIO0 HHCTPYMEHTOB IIU(PPOBOI 1TaOOpaTOPHH.

[TpuHIMIT TPHOPUTETA YIEHUUECKOTO IKCIEPUMEHTA ISl peanu3aliil CUCTEMHO-/IEATEIbHOCTHOTO
noaxonaa. Peanmsamms cHCTEMHO-AEATEIIBHOCTHOTO TOJX0/a B OOYUYEHHHM €CTECTBEHHO-HAYYHBIM
npenMeram 0OasupyeTcsi B IEpPBYIO OYepeqb Ha BOBJCUEHHU OOYYaIOIIMUXCS B IMPAKTUYECKYIO
JESTENILHOCTH 110 TTPOBEJICHUIO HAOIIOIEHUH 1 ONBITOB. [[03TOMY 3HAUHTENBHAS YaCcTh HAOIIOICHUI
U ONBITOB, KOTOpblE B TPAAUIMOHHOM METOJUKE TMpeUlarajiuch Kak JAeMOHCTpPallMOHHBIE,
NepEeHECeHBl B pa3psijl yYeHHUECKUX paboT. CienyeT OTMETUTh, YTO B HACTOAIIEE BPEeMs U3yUCHHE
bU3MKA, XUMHUUM U OWOJIOTMM B OCHOBHOM INKOJE M Ha 0a30BOM YPOBHE CTapIIEH IIIKOJIbI
OpPUEHTHPYETCA Ha OCBOCHHME €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KOTOPOE MJET Yepe3 pa3BUTHE
CIOCOOHOCTEHN y4YaIuXCcs aHAIM3UPOBATh PA3HOOOPAa3HYIO €CTECTBEHHO-HAY4YHYI0 WH(OpMaIuio u
UCIIOJIb30BATh MOJYYCHHBIC 3HAHUS N7 OOBSCHEHUS SBICHUN U MPOIECCOB OKPYXKAIOIIETO MUPA;
MOHUMATh OCOOCHHOCTH KCIOIb30BAaHUS METOAOB €CTECTBO3HAHMS ISl TMOJYYEHHs] Hay4HBIX
TAHHBIX; TPOSBISATH CAMOCTOSTEIHHOCTh CYKJIECHUN W MOHUMATh POJIb HAYKH M TEXHOJIOTHYECKUX
WHHOBAIMM B pa3BUTUHU OOIIECTBA; OCO3HABATh BAKHOCTh HAYYHBIX HCCIEIOBAHUM U UX CBS3b C
HAIlUM MATEePUAIBHBIM OKPYXEHHEM U COCTOSHUEM OKpYyXkaromei cpenasl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 TPaMOTHOCTh IMPEAINOIaraeT akleHT Ha METOJOJIOTHUI0 HAYKU U HaIpsIMYIO
CBSA3aHO KaK C OOIIMM YHCIOM YYEHHYECKHUX ONBITOB B KypcaxX €CTECTBEHHBIX HAyK, TaK H
HAIPaBJIEHHOCTbIO HUX Ha (OpPMHpPOBAHUE CAMOCTOSITEIILHOCTH JEHCTBHM TpU MPOBEICHUU
HaOJI0IeHU, N3MEPEHUH U UCCIIEAOBAHUH.

Hcnonp3oBaHue CcpencTB HArisSAHOCTH M yuyeOHOro oOopynoBaHHMs B Y4eOHOM Ipolecce
HANpaBJICHO Ha BBIMOJHEHHS CICAYIONMX (QYHKIMHA: oOecrneunBaroT Oosiee MOJHYI0 M TOYHYIO
uHpopMaLKio 00 M3y4aeMOM SIBIIEHUM WM OOBEKTE M TEM CaMbIM CHOCOOCTBYIOT IOBBIIICHHUIO
Ka4yecTBa OOYdYEHMs; IOMOTaloT B MAaKCHMaJbHON Mepe pPa3BUTh IT03HABATEIbHBIE HHTEPECHI
yYaIluXCsl; MOBBIIIAIOT YPOBEHb HATJSIAHOCTH M JIOCTYIIHOCTH OOYYCHHMS, YBEIMYHMBAIOT O0BEM
CaMOCTOATENIFHON pabOTHI yJaluxcsl Ha ypOKe U BHEYPOUHOH NEATEIBHOCTH; CO3AI0T YCIOBUS /IS
OpraHu3aliy MPAKTUKO-OPUEHTUPOBAHHOM MPOEKTHON M HCCIIEAOBATENLCKON JesITeIbHOCTH; Jal0T
BO3MOKHOCTh JIOCTYITHEE M TIy0)Ke PacKpBITh COAEp)KaHHe Y4eOHOro Marepuaia, CIIOCOOCTBYIOT
(OPMHPOBAHUIO y YYAIIUXCS TOJOKUTEIBHBIX MOTUBOB O0Y4EHUSI.

Baxneiimelr vacteio ocHameHusi llentpa "Touka pocta" sBisercs mudpoBas mabopartopus,
nepeveHb JaTYMKOB KOTOPOW IMO3BOJISIET MCIIOJIb30BATh 3Ty Ja00OpaTOPHIO MPU U3YUYEHUH (PHU3HKH,
XUMHUH U Ouosioruu. BBezeHune B HIKOJIBHBIN 3KCIIEPUMEHT HU(PPOBBIX AATYMKOB AJISI PETUCTPALIUU
PAa3JIMYHBIX BCJIMYUH U BO3MOXHOCTU HCIOJIB30BATh KOMIIBIOTCP (CMapT(bOH niim HJIaHH_IeT) JJIA
pacueToB U OGOpMIICHUS PE3yJIbTAaTOB OIBITOB, MO3BOJSET MEPEUTH HAa HOBBI KayeCTBEHHBIN
YPOBEHb MPOBEACHUS H3MEPEHHM, YIPOCTUB MPOLECC U3MEPEHUNM U IOBBICUB HMX TOYHOCTb.



[NosiBnenne 1MQPOBBIX TEXHOJOTUH B JIAOOPATOPHBIX PadOTaxX IOBBIIIAET WX AaKTYalbHOCTb H
IIPUBJIEKATEIBHOCTL B CO3HAHMU COBPEMEHHOI'O IIKOJIBHUKA, YCUIUBAET HAIVIAIHOCTb KaK B XOI€
OTBITOB, TaK W MpH 00pabOTKE pe3ylbTaTOB C HMCIOJb30BAHUEM MPOTPAMMHBIX CpeAcTB. Jlns
9KCHEPUMEHTOB O OMOJIOTUM U XMMHHU 3TO SBISAETCS 3HAUYUMBIM IIEPEXOJOM OT KadeCTBEHHBIX
HaOJIIOICHUI U OTIBITOB K KOJMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonp3oBanue mudpoBoil mabopaTopuu CyIIECTBEHHO H3MEHSET MOAXOAbI K MPOBEACHUIO H
JEMOHCTPALIMOHHBIX, U YYEHUYECKUX OIBITOB!

Ucnonb3oBanne nudpoOBBIX MATYNKOB B KAUECTBE HW3MEPHUTEIBHBIX HHCTPYMEHTOB HW3MEHSET
MOJIXO/IbI K POBEICHUIO MPSIMBIX U3MEPEHUN (PU3UUYECKUX BEIUYHH.

TpaguMOHHO B KayecTBE CPEICTB HM3MEPEHUS WCIOIb30BAIKMCH IMPOCTEHINE HWHCTPYMEHTHI
(ppIYaKHBIC BECHl W Pa3HOBECH, MEH3YpKa, ITWHAMOMETP, TEPMOMETP) M CTPEJIOYHbIE MPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnonb3oBanne 1mupoBhIX JATYUKOB MO3BOJISIET HA COBEPIIEHHO APYrOM KauyeCTBEHHOM YpPOBHE
MPOU3BOJIUTH H3MEPEHUS BPEMEHH, PACCTOSIHUS, HMETh BO3MOXKHOCTb DPETUCTPUPOBATH H
Ha0JI0/1aTh N3MEHEHUE BO BPEMEHU TaKUX BEIMYMH KaK TEMIEpaTypa, SIEKTPUIECKOe HAPsDKEHHE,
CHUJIa TOKA U T.1.

OTH BO3MOXXKHOCTH TO3BOJISIIOT, HApUMeEp, Ha ypokaxX (PU3MKU C BBICOKOM TOYHOCTBHIO M3MEPHUTH
MTHOBEHHYIO CKOPOCTh Tella, JIBUXKYIIETOCS HEpPaBHOMEPHO, HAOIIOJaTh B JUHAMHUKE MPOIECC
JNEKTPOMArHUTHOM MHAYKLWHU, BOSHUKHOBEHHE M M3MEHEHHE MHIYKIMOHHOTO TOKa, UCCIEeN0BaTh
M3MEHEHUE TEMIIEpaTyphl C TEUEHUEM BPEMEHH B MIPOIIECCE YCTAHOBJIEHUS TEIJIOBOTO PABHOBECUS U
T.J.

Ha ypokax Ouonorud mOsBISETCS BO3MOXXHOCTH IONYYUTh KOJWYECTBEHHBIC JaHHbBIC MPH
MIPOBEJICHUH OIBITOB, HAIPUMEP: IPU ONpeeTIeHUN (PAKTOPOB, BIUSIONIMX HA CKOPOCTh Ipolecca
dorocuHTe3a, TPU U3YYCHUM [bIXaHUs KOPHEH M JIMCThEB, IPH MCCICIOBAHUU YCIOBUU
IIpOpacTaHus CEMSH U T.1.

Ha ypokax XWMHU Ha KOJMYECTBEHHBIM YPOBEHb MEPEXOIAT MpaKTHUECKHe paboThl M0 U3YUEHHUIO
IpolLecca JIEKTPOJIN3a, UCCIEN0BAHUE FK30TEPMUUECKUX U SHIOTEPMHUUECKHUX pEaKLUii, TEMIOBOTO
apdexra ropeHuss tormmBa M T.JA. C HCIOIB30BAHMEM TPAAWIIMOHHBIX "aHAJOTOBBIX" CpEICTB
NoJ00HBIE HM3MEpPEHHs] BBIIOJHUTH HEBO3MOXHO. OJHaKo, MpHU TMepexofe Ha MUPPOBYIO
7abopaTopri0 B TEMAaTHUYECKOM IUIAHMPOBAHUHM HEOOXOAMMO MPEAyCMOTPETh JOMOJHUTEIBHOE
BpeMsl [uig o0ydeHus paboTe C JaTYMKaMH, BKIIIOYas COOPKY SKCIEPUMEHTATbHOW YCTAHOBKH C
JIaTYNKaMHU, CHATHE MTOKa3aHUI C DKpaHa KOMITbIOTEPA, ONPEACIICHUE TTOTPEIIHOCTEN N3MEPEHU.

Jnst paboThl ¢ HU(POBBIMU JATYMKAMU HCIOJb3YETCS CHEIMaIbHOE MPOrpaMMHOE OOecreueHue,
YCTaHOBJIEHHOE Ha KOMIbIOTEp. J[11 KOMMYHHMKAaIuM OH(QPOBBIX NaTYMKOB, 3AMMCH M XPAaHEHUS
uH(OpMaLIKK, MOJYYSHHOH ¢ X MOMOIIbI0, HU(ppoBas 1a00paTOPHsI UCIIOIB3YETCs] B KOMILIEKTE C
HOYTOYKOM C HEOOXOIMMBIM YCTAaHOBJICHHBIM MMPOTPAMMHBIM 00€CTICUCHUEM.

Hcnonp30BaHne KOMOBIOTEPHOH (OPMBI PETHCTPAIM TIOJYYCHHBIX 3HAUYCHHH W IOCTPOCHHUS
rpaduKoB HM3MEHSET TOAXOAbl K O(GOpPMIICHHIO JIaOOPAaTOPHBIX U MNPAKTUYECKUX PpaboT
00yJaroIuMHUCH.

I[aHHBIe, MOJIYUYCHHBIC MTPpHU TOMOIIIA I_[I/Iq)pOBBIX AATYUKOB, BHOCATCA B 3JICKTPOHHBIC TaGHI/II_H:I, 4qTo
MIO3BOJISIET CTPOHTH TPAPHKH 3aBHCUMOCTEH HMCCIIEAYyEeMBIX BEJIMYMH Ha DKpaHe KoMIbiorTepa. Ha
OCHOBAHUHU 3TUX I‘pa(bI/IKOB ACJIaTh BBIBOABI O XapaKTCPEC 3aBUCHUMOCTHU BCIIMYUH OT BPCMCHU WU
Ipyrux mapameTrpoB. Ha  yrmyOGmeHHoM  ypoBHE —1enecooOpa3Ho 00y4daTh  IPOBOJUTH



aNMpPOKCHUMAIUIO BBIOPAHHBIX TOUEK UTOTOBOW IpauecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXKHOCTH II03BOJISIIOT ABTOMATH3UPOBATh PYTUHHBIE MPOIEIYpPHl 3arlOJIHEHUS
TaONHI], BBIMOJHEHWE OJHOTHUITHBIX pacyeToB, mocTtpoeHusi rpadukos. I{udposas ¢oroxamepa
no3BoJsier cdoTtorpadupoBaTh COOPAHHYIO SKCIEPUMEHTAIBHYIO YCTAaHOBKY U IPHUKPEIUTH
dboTorpaduio B 3IEKTPOHHBIM OTYET. TakuM 00pa3oM, OCYIIECTBIACTCS IMepexos K 0hOpMICHUIO
3JIEKTPOHHOT'O OTYETA O MPOJICITAHHOM YKCIIEPUMEHTE, MPOEKTHOW MIIM MCCIIeI0BAaTENbCKON padoTe.

B03MO0XHOCTBH UCTIOIL30BaHUS BUICOHAOIIOICHHUS 32 MTPOLIECCOM BBITIOJIHEHUS TPAKTHYESCKUX PadoT
00y4JarIUMUCS U3MEHSET TOIXO0/IbI K OIICHUBAHHUIO PadoT.

OJEeKTPOHHBIM OTYET O MPOAETAHHOM NPAaKTUYECKOH padoTe MOXKET CONPOBOXKIATHCS
NpUKpeIvieHHOW  QoTtorpadueii, koTtopas TO3BOJSIET OIGHUBATh TPABWJIBHOCTh COOpaHHOU
OKCIIEPUMEHTAIBHON  YCTaHOBKM, 0Oo0jiee IMOJHO ONpEAeNsATh TOJIHOTY U  HIPaBUIBHOCTD
MPOJIEIIAaHHOTO UCCIIEIOBAHMUS, aHaJIM3UPOBATh JIOCTOBEPHOCTD MpeICTaBICHHbBIX
OKCIIEPUMEHTAJbHBIX JAaHHBIX. [IpM  OJHOBPEMEHHOM BBHIMIOJHEHUH Pa3HBIMH  TPYIIaMH
00ydJaronuxcsi pa3HbIX MCCIENOBATEIBCKUX PadOT I1e1eco00pa3HO HCIOIb30BaTh BHUCO3AIUCH
BCero xoaa pabor. B 3ToMm ciyyae OLEHMBATBbCA MOTYT HE TOJIBKO NPEAMETHBIC Pe3yJIbTaThl,
CBSI3aHHBIE C NMPOBEICHNEM KOHKPETHOTO IKCIEPUMEHTa, HO U KOMMYHHKATUBHBIE U PETYISTUBHBIC
JeHCTBUS: TUIAaHUPOBAaHUE palOOThHI, OTCIEKHBAHME XonAa paboThl, KOPPEKIHs IulaHa paboTsl,
KOMMYHHUKAIUSI B COBMECTHOU NIEATEILHOCTH, HAIMUKE (MM OTCYTCTBUE) KOH(MIUKTOB U CIIOCOOBI
UX PELICHHUS.

Hcnonp3oBanue muQpoBHIX J1a00paTOPHid CYIIECTBEHHO PACHIMPSIET CIIEKTP BO3MOXKHBIX OIBITOB H
UCCIIEIOBaHM, 0COOEHHO 3TO KacaeTcst U3y4eHus: OMOJIOTUN U XUMUH.

Pacmmmpenne crnekrpa BO3MOXHOCTEH MOXHO MNPOWIIIOCTPUPOBATh Ha IIPUMEpPE H3YUYEHUS
3JIEKTPOMArHUTHOM MHAYKIUHU B Kypce ¢u3uku. Ilpu ucrnonb3oBaHMM CTPEIOYHOTO aMIlepMeTpa
TPaJUIIMOHHO HAOMIONAIOT JUIIb ()aKT BO3SHUKHOBEHHS WHIYKLIMOHHOTO TOKa B IPOBOJHUKE H
W3MEHEHUE €ro HalpaBJICHHS IIPU U3MEHEHUH CKOPOCTH BHECEHHS MAarHUTa WIHM €ro MOJISIPHOCTH.
Hcnonp3oBanue 1upoBOro AaT4MKa IMO3BOJIAET MONY4YHTh ocimuiorpammy I/C uHAyKIuy,
BO3HMKAIOIIEH B KAaTyIIKE, IPU MIPOJIETE Yepe3 Hee MarHuTa. JDTO MO3BOJISIET CPAaBHUBATh 3HAYCHUS
MakcuManbHbIx DJIC mpu mposere yepe3 KaTyUIKy MarHuTa C pa3HbIMHM CKOPOCTSIMH U C pa3HOU
MOJISIPHOCTBIO, aHaJIU3UpPOBATh BH]T MOJIy4YEHHOMN 3aBUCUMOCTH, KOHCTPYHPOBAaTh
AKCIIEPUMEHTAJIbHBIE 33Ja4X 110 U3YYEHHIO 3JIEKTPOMArHUTHON MHAYKLIHH.

[Mudposas mnabopaTopus MO3BOJSET OPraHU30BaTh MPOCKTHYIO M Y4EOHO-HCCIIEIOBATEIbCKYIO
JESTENIbHOCTh IIKOJHHUKOB KaK B paMKax ypOKOB, TaK M BO BHEYPOUHOH AesTenbHOCTH. Hammuue
pa3HoOOpa3HbIX HU(PPOBBIX AATYUKOB Jae€T BO3MOXKHOCTH IPOBOJUTH CaMble pa3zHOOOpa3HbIE
WCCJICIOBAHMsI, OMHPAsCh Ha HMHTEpEChl oOydarommxcs. B kadecTBe mpumepa MOXKHO MPHUBECTH
UCCJIEIOBAaHMSI DKOJIOTMYECKOW HAMpPaBIEHHOCTH 110 BBISIBICHHIO (AKTOPOB  3arps3HEHHUs
OKPYXKArOIIeH Cpefibl, U3YYCHHUIO SKOJIOTHYECKOTO COCTOSIHUS TIOMEIICHHUH IIKOJIBI, ITOYBBI, BO31yXa
B HaceJeHHOM MyHKTe U T.A. MccnenoBarenbckue paboThl C UCIOJIB30BAHUEM HU(PPOBBIX TaTYHKOB
nenecoo0pasHo mperarath ydammmcs 10 - 11 kmaccoB B paMkax o00s3aTeNbHOW ISl HUX
MPOEKTHOI AeSITeNbHOCTU. BBINOMHEHNE TakuX MPOEKTOB SIBISIETCS OCHOBAHHMEM JUJISl OLICHKH He
TOJILKO YPOBHSI CHOPMUPOBAHHOCTH MPEAMETHBIX PE3YJIbTAaTOB, HO UTOTOBOM OLIEHKH TOCTHIKEHUS
METamnpeMETHBIX PE3yJbTaTOB OOyUeHHUs: KOMMYHUKATUBHBIX (KOTOpbIE OIICHHBAIOTCS KakK B
nmporecce TpoBeJeHHUs padoThl, TaK M B MPOILECCE 3aIIUThI TMPOEKTAa WM WUCCICIOBAHUS) H
PEryISTUBHBIX (KOTOpPbIE OLIEHUBAIOTCS B IIPOLIECCE BBHIITOJHEHUS IIPOEKTA).

OcHaienne 11t n3ydeHns GU3UKH MPEACTaBICHO B BUAE 00OPYIOBAaHUS JUIS AEMOHCTPAMOHHBIX
OTIBITOB U 00OPYAOBaHUS Il TAOOPATOPHBIX PA0OT U YUYEHUUYECKUX OMBITOB, BKIIIOYAst OOIIYIO JIS



€CTECTBEHHO-HAYYHOT0 IUKJIa IU(PPOBYIO J1a00OpaTopuio, a Takxke HUPPOBYIO J1abOpaTopuio Mo
¢busmke (KaK JOTOTHUTEIBHBIA AJIEMEHT IS YTIyOJIEHHOTO N3yueHUs (PU3UKH).

JleMOHCTpaniMOHHOE 00OpyAOBaHUE OOECTICYMBACT BO3MOXKHOCTh HAOMIOICHHUS] OOJBITUHCTBA
I/I3y‘-IaeMI>IX HBHGHHﬁ, HpOL[eCCOB 1 3aKOHOB. 3TO BO3MOXKXHO HpI/I OIITUMAJIBHOM COYCTAHUN
AQHAJIOTOBBIX M IU(POBBIX CPEJICTB HAOJIONCHUS, aHAIM3a HM3MEpUTEIbHOW HH(popMmarmu. Tak,
Harpumep, Ui Kypca (U3UKH OCHOBHOM LIKOJIBI €CTh BO3MOXXHOCTh JEMOHCTPALUU KIACCHUECKUX
JIEMOHCTPAIIMOHHBIX 3KCIICPUMEHTOB: IMaJicHue Tel B TpyOke HbloToHa, neMOHcTpamus JeHCTBUS
atMocepHoro mamieHus, 3akoHa Ilackanms, wu3MeHEHUss o0O0beMa Tel TpU HArpeBaHHUH
(OXJIaXICHUH), TPHUTSDKEHUS MOJICKYa W T.0. Habop 1Mo 3JIeKTpOCTaTHKE JaeT BO3MOXKHOCTH
I[GMOHCTpaLII/II/I 3HeKTpH3aL{I/II/I TCII, 3aKOHa COXpaHeHI/IH 3ap;1;[a, JIUHAN HaHpH)KeHHOCTI/I
JNEKTPUYECKOTO MO M T.J. W MOXET HCIOJIb30BaThCsA Kak 8 Kjacce MpPH  H3ydeHUH
AJIEKTPOMAarHUTHBIX SIBJIEHUM, Tak U B 10 Ki1acce Ipyu U3y4eHUH JIEKTPOCTATHKH.

[Ipn mpoBeneHMM JEMOHCTPAIIMOHHBIX OIBITOB JOJDKHBI COOMIOAAThCcs TpPeOOBaHMS K HX
HarJSIIHOCTH (SICHASA U TMOHSATHAS MOCTAHOBKA OTBITA), BUAUMOCTH ISl BCEX y4aluxcs Kiacca (Ipu
HAJIMYUM  MEJKUX JeTalell HCIONb3yeTcs HX YBEIMYCHHOE W300paKeHHe NpU  ITOMOIIH
BeO-KaMepbl), AMOIMOHAIBHOCTH M, MO BO3MOXKHOCTH, 3aHUMATEIbHOCTH (IEMOHCTPALMOHHBIN
OIIBIT JIOJDKEH BBI3BIBATh MHTEPEC YYAIIMXCS, CO3/aBaTh MOTHBALMIO K M3YYEHHIO IpEIMETa) M
yOeauTenbHOCTH (TIOKa3bIBaTh TOT 3PQEKT, Ha TEMOHCTPAIIMIO KOTOPOTO OH ObUT HAIPABIIEH).

OnHako peanu3anusi AEATEIBHOCTHOTO IOAXOAa B OOy4eHUM (HU3UKE IEPEHOCHT aKLEHT C
JIEMOHCTPAIIMOHHOTO JKCIIEPUMEHTa Ha y4YeHWdeckwid. Hampumep, 1o MeXaHWKe HCCIIeOBaHHE
KMHEMAaTUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB TMHAMUKHU, KOJIeOaTeIbHBIX ABMKCHUI MIEPEHECEHO B
YUYEHHUYECKUH OSKCIIEPHUMEHT C COOTBETCTBYIOIIMM Habopom oOopynoBanus. [lpu wu3ydeHun
AIIEKTPOJMHAMUKH JTabopaTopHOEe O00OpYAOBaHHE TIO3BOJISET HCCIENAOBATH HE TOJNBKO 3aKOHBI
MOCTOSTHHOTO TOKa, HO C WCIOJB30BaHUEM KOMITBIOTEPHOTO ocuuiuiorpada mo3Bojser
HpOHa6JHOI[aTB " HUCCICAOBATH BJICKTPUUCCKHUEC LCIIH NMEPEMCHHOIO TOKA, 6JIOK AUOAO0B ITO3BOJISIECT
UCCIICIOBaTh BOJBTAMIICPHBIC XapaKTEPUCTUKU auojaa. [lpW wW3ydeHWW ONTHKM JabopaTopHOE
000py/IoBaHUE TMO3BOJSET HW3YYUTh 3aKOHBI T€OMETPUYECKOW ONTHKH (TpEeloMIICHHE CBETa B
NOJYIWIMHAPE M TIONY4YCHHUE H300paXCHHsS B JIMH3aX) W TPOHAONIONATh OCHOBHBIC SIBIICHHS
BOJHOBOH ONTHKM (MHTEepEepeHIHss W TOJIIpU3anus), HCCIeNoBaTh JU(PPAKIUI0 CBeTa
(mudpakmoHHas pemeTKa).

B cootBercTBMM C TpeAMETHBIMU pe3yibTaTaMd oOyueHHs ¢u3uKe 00opyrOoBaHHE IS
YUEHUYECKHUX OIBITOB 00ECIeUnBaET MPOBEACHHUE CIEAYIOIINUX TUIIOB pabOT, CrpyNIHUPOBAaHHBIX IO
BUJaM JI€ATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKOW NMPUHAIEKHOCTH:

1. IIpoBeneHue MPSAMBIX U3MEPECHUI (HPU3NYECKUX BEIHYHMH (M3MEpEHHE MacChl, 00beMa JKHIKOCTH,
TEMIEPaTypbl JKUJIKOCTH, CHIIBI, CHJIBI TOKA, HAIPSDKCHUS) C HCIOJIB30BAaHHEM AaHAJIOTOBBIX H
U(POBBIX TPHOOPOB.

2. IIpoBepka 3alaHHBIX MPENNONOKEHUN (IpsAMble U3MEPEHUsl (PU3NYECKUX BEJIUYMH U CPABHEHUE
3a/laHHbIX COOTHOLIEHUN MeXay HMUMHM). Hampumep: mpoBepka yciaoBHMH IUIaBaHUS TeEN, YCIOBUI
paBHOBeCHsl pbl4ara M OJIOKOB, 3aKOHOMEPHOCTEH IOCIEAOBATENbHOIO M  MapajluIeIbHOIO
COCIMHEHUS IIPOBOJHUKOB U T.1.

3. Pacder mo mojy4eHHBIM pe3yibTaTaM IPSAMBIX W3MEPEHUI 3aBUCMMOrO OT HUX NapaMmerpa (B
OCHOBHOM MIKOJIe) U KOcBeHHbIe m3Mepenus (B 10 - 11 kmaccax). Hanpumep: yckopeHue Tema npu
PaBHOYCKOPEHHOM  JBIDKEHHH, YCKOPEHHE CBOOOJHOTO TMAJCHHUS, IKECTKOCTb MPYKUHBI,
KOA(PUITMEHT TPEHHSI CKOJIBKECHHSI, MEXaHUUeCcKasi paboTa ¥ MOITHOCTH | T.]I.



4. HabGmioeHue sSIBICHWH M TIOCTAHOBKA OMBITOB (HA KAa4YeCTBEHHOM YpPOBHE) MO OOHAPYKCHHIO
(GbakTOpoB, BIUAIOIIMX Ha TPOTEKaHWE JaHHBIX sBIeHUW. Hampumep: mnpsMmonuHelHOE
pacmpocTpaHeHHUE CBETa, AUCIIEPCHsI CBETa; M3yUeHUE CBOWCTB M300paKeHUS B TNIOCKOM 3€pKaje U
T.II.

5. HccnenoBanue 3aBUCUMOCTH OJHOW (DU3MUECKOW BEIWYUHBI OT JIPYroil ¢ MPEACTaBICHUEM
pe3ynbTaToB B BHIE Tpaduka W pacdera MCKOMOro mapaMmerpa. Hampumep: 3aBUCHMOCTH TyTH
PaBHOMEPHO JBIIKYIIErOCs Tejla OT BPEMEHH JBHKCHUS Tela; CHIIBI TPEHHS CKOJBXCHHS OT CHJIIBI
HOpMaJII:HOFO JaBJICHHUA, KQUCCTBa 06p2160TKI/I HOBerHOCTeﬁ TCJI 1 HE3aBUCUMOCTH CHUJIbI TpeHI/IH oT
TJIOMIAM COTPUKOCHOBEHUSI TE€J; CHJIBI YINPYTOCTH OT Y/UTMHEHUS TPYKUHBI;, BBITAJKUBAIONIEH
CUJIBI OT 061;eMa HOI‘py)I(GHHOfI qaCTu TCJIa U OT INNIOTHOCTH KHIAKOCTH, €€ HC3aBHCHMOCTH OT
MJIOTHOCTH TeNa, OT TITyOWHBI, HA KOTOPYIO TOTPYKEHO TEJIO U T.]I.

JlaGopaTtopHOoe 00OpyZOBaHME OOECIEUNBACT CAMOCTOSTENBHBIA YUEHHUYECKUH HKCIIEPHUMEHT,
KOTOPBI MOXET UMETh pazinyHble (GOpMbI: (PPOHTATBHBIN IKCIIEPUMEHT ((HPOHTAIBHBIC OMBITHI U
nabopaTopHble paboThl), pabOThl MPAaKTUKyMa, y4eOHO-HCCIIEIOBATEIbCKUE PAOOThI M MPOEKTHI
9KCIIEPUMEHTAIBHOTO XapakTepa. IIpm 3TOM HOPMAaTHBHO-00S3aTEIbHBIM BHE 3aBHCUMOCTH OT
ypOBHS u3ydeHUs ¢u3uku (0a30BBIM MM YIIyOJIeHHBIH) W 00pa3oBaTENbHOW MPOTPaMMBI
(OCHOBHAsI WM CPEIHSIA IIKOJA) ABISIETCS (PPOHTAIBHBIA HKCIEPUMEHT. VIMEHHO MOCPEenCTBOM
(pPOHTATBHOTO SKCIEPUMEHTa JOCTHTAIOTCS MPEIMETHBIE pPe3yJabTaThl AKCIEPUMEHTAIHLHOTO
XapakTepa, a yJalluMHCS OCBAaMBAIOTCS CIIOCOOBI JEHCTBHH, COOTBETCTBYIONINE YKAa3aHHBIM BBIIIEC
naTH TUnaMm padot. JlabopaTopHbIid MPaKTUKYM I1eIecO00pa3eH TOJMBKO MPHU YriyOJIeHHOM YpOBHE
U3y4YCHUS MPEIMETA.

OntumanbHBIM 7Sl JTOCTYDKEHHS IIeJeld TNpOBeNeHHS (QPOHTAIBHOTO AKCIIEPUMEHTA SBISETCS
npezcTaBieHrne J1abopaTOpHOro 00OpyIOBaHUSA M MaTepUajoB B BUJEC TEMAaTHUYECKUX KOMILUICKTOB
[0 MEXaHWKe, MOJIKYISIPHOH (hu3mKe, NIEKTpUYeCTBY M OnTHKe. lcronp3oBaHNEe TeMaTHYECKHUX
KOMILJIEKTOB CIIOCOOCTBYET (POPMUPOBAHMIO TAKOTO BaKHEHILIEr0 YMEHHUs, KaK MOJ00p yJaluMHCS
00Opy/lOBaHUS B COOTBETCTBHM C LENBIO HCCICAOBAaHMSA W3 W30BITOYHOH HOMEHKIATYPHI
NPEUIOKEHHOTO KOMITJIEKTa; MO3BOJISET MPOBOIUTH SKCIEPUMEHTAIBHYIO padOTy Ha JH000M 3Tane
YpPOKa; YMEHBIIACT TPYAOBBIC 3aTpaThl YYWUTENs IPHU IOJIrOTOBKE K YpPOKaM, IIOCKOJBbKY HE
TpeOyeTcst MepeKOMIOHOBKA 000PYAOBAaHUS B COOTBETCTBUU C 3a/1a4aMU KOHKPETHOTO YpOKa.

[lpy mIaHUPOBAHWW TMPAKTHYECKUX PAaOOT BaXXHO MMETh B BHUIY, YTO INPEAMETHBIC PE3yJIbTATHI
SKCHCPUMCHTAIIBHOTO XapaKTCpa MOI'YT 6I>ITB OCBOCHBI TOJIBKO IIPpU ONTHUMAJIBHOM COYCTAHHUU
KPaTKOBPEMEHHBIX (DPOHTAIILHBIX OIBITOB M OJHOYACOBBIX JTJAOOPATOPHBIX padoT.

BaxxHoe 3HadeHme wmmeer TOT (aKT, YTO B COCTaB (PPOHTAIBLHOTO OOOPYAOBAHHS HApSIY C
AQHAJIOTOBBIMHM BXOJAT M UU(POBBIE CpeAcTBa U3MepeHus. K HHUM OTHOCATCS SJIEKTPOHHBIN
CEeKyHJIOMEp C JaT4YMKaMH, JJIEKTPOHHbIE BEChl M JAaTYUKU HUPpoBoil naboparopuu. Takum
o0pa3oMm, Tpu MPOBEACHUN (PPOHTAILHOTO SKCIIEPUMEHTA B OCHOBHOH ITKOJIC YICHUKU 3HAKOMSITCS
C DJIGKTPOHHBIMHU CITOCOOAMHU U3MEPEHUH M BBIUNCICHUH.

brnok obGopynoBanus i y4eHMYECKMX paboT mo ¢usuke chopMupoBaH Ha 0aze mNEpedHs
o0OpymoBaHUS sl TPOBEACHUS OCHOBHOTO TOCYIApCTBEHHOTO JK3aMeHa Mo  (u3mKe.
Hcnonp3oBanue mpuOOpoB ¥ 00OpPYIOBaHHS € EOUHBIMH JUII  BCEX  OOYyYaromIUXCs
XapaKTepPUCTHKAMHU TO3BOJISIET CTAHJAPTH3UPOBATH MPOLETYPHI BBHIIOIHEHHUS SKCIEPHUMEHTAIBHBIX
3aJaHUil Ha 2K3aMEeHE M 00ECNeUYHTh HAASKHYIO OLICHKY pe3yiIbTaTOB HAa OCHOBAaHHMM 3KCIIEPTHOM
IPOBEPKH OTBETOB oOyuaromuxcs. [Ipy 3>ToM oOcCHOBaHMEM [UIs BBIBOJA O IPABUIIBHOCTH
NPOBEICHUS JIaHHOTO OIbITa SBISIIOTCA PE3YJbTAThl, IOJIYYEHHBIC YYAIIUMHUCS IOCPEICTBOM
HPSMBIX U3MEPEHNH 3aJaHHBIX (PU3NYECKUX BEIUYMH.



HabGop s mpoBeneHHsT OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMEHa OOECIeYMBaeT pa3paboTKy
HECKOJIbKUX OJIHOTHUITHBIX 3aJJaHUI NPHU HCIOJIH30BAHUM OJMHAKOBOTO O0OPYIOBaHUS C Pa3sHbIMU
XapaKTEePUCTHKAaMU. DTOT MOJXO0/ IIeJIeCO00pa3HO UCIIOIB30BATh U MPHU MPOBEACHUN (HPOHTAIBHBIX
OTBITOB U JabopaTopHbIX paboT. Hampumep, npu npoBeneHUU HCCIEI0BAaHUS 3aBUCUMOCTU CHJIBI
TOKa OT HANpPsDKEHUS MOXKHO BBIJCIUTH B Kjlacce TPYIIbI, KOTOpble OyAyT MpPOBOJIUTH JaHHOE
UCCJIEIOBAaHME, UCIIONb3Yys PE3UCTOPHI C Pa3HbIM COMPOTHBIEHHEM, U JaMIouky. [lo pesympTaTam
MOYKHO CPaBHUTH TOJYYCHHBIE 3aBHCHMOCTH, OOCYAWTH T'PAHHIIBI BBITOJHEHHs 3akoHa Oma s
y4acTKa LEeMH, ONPeNeIUTh COPOTUBICHUS PE3UCTOPOB.

Crnenyer OTMETHTb, YTO IPU MHPOBEAECHUU (POHTAIBHBIX OMNBITOB M Ja0OpPaTOpHBIX paboT B
OCHOBHOM IIKOJIe TpeOyeTcs 3alKCh Pe3yJIbTaTOB BCEX MPSAMBIX U3MEPEHUH C y4eTOM aOCOIOTHOM
HOTPEHIHOCTH.  3]1eCh NPU  HUCMOJIBb30BAaHUM  TPAJAULUOHHOIO  000pynoBaHMA  (MEH3YpPOK,
JUHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX AaAMIIEPMETPOB M BOJBTMETPOB AOCOJIIOTHYIO
MOTPEITHOCTH IEJIECO00PA3HO CBSI3BIBATH C IIEHOH JIeleHUs MpuOopa, a pH mepexo/ie K nu(poBbIM
UHCTpyMeHTaM (uudpoBbIe Bechl M JaTYMKH) YYUTh pabOTaTh C OMUCAHMUAMHU AITUX NPHOOPOB,
BBIJIENIAA JaHHbIE 00 aOCOJIOTHOW MOTPElIHOCTH, JUOO MpeasaraTh 3HA4€HHWE MOTPEHIHOCTH B
TEKCTE 3aJaHuM.

[Ipu mpoBeneHMHM WCCICIOBAHUSA 3aBUCUMOCTEH OJHOW (DU3WYECKON BEIMYMHBI OT JPYrou
yJamuecs: JTOJHKHbI OCBOUTH MOCTPOEHHE I'paUKOB C YKa3aHHWEM a0CONIOTHBIX MOTpEIIHOCTeH, a
IIpU MPOBEACHUU PabOT Ha IPOBEPKY MPEANOI0KEHUHN - YMETh CPABHUBATh 3HAYEHUSI ABYX MPSIMBIX
U3MEPEHUN C y4eToM aOCONIOTHOH MOTpeIHOCTH (HampuMep, IMyTeM CpaBHEHHUS HHTEPBAJIOB
MOJIYYCHHBIX 3HAYCHHH Ha 4YHUCIIOBOM ocu). [IpoBeneHne M3MepeHU M HCCIEIOBAaHUN B Kypce
¢m3uku 10 - 11 KiaccoB MJOMONHSIOTCA MCIOJB30BAaHUEM OTHOCUTENBHBIX IOTPELIIHOCTEH,
yyamuiecs: JOJDKHBI HAy4YHMTbCS PACCUUTHIBATH OTHOCHUTENbHBIE IOTPEIIHOCTH B MPOCTEHIINX
CIIy4asix IPsIMbIX U3MEPEHUI U CPAaBHUBATh TOUHOCTh PA3TUYHBIX U3MEPEHUMN.

OO6pamaeM BHHMaHHE, YTO OIICHWBaHHE Ja0OpPATOPHBIX PadOT OKHO 0a3upoBaThCs, Kak U B
KPUTEPUSX OLICHUBAHUS HJKCIepUMEHTANbHBIX 3amanuii KMM OI'D, He Ha npaBWIBHOCTH
oopmienus otdera o paboTe, a Ha MPABUIBLHOCTH AEHCTBHM MO COOPY YCTAaHOBKH, MPOBEACHUIO
OIIBITOB, CHATHIO ITOKa3aHUI MPUOOPOB.

OcHamienue Juid U3y4eHus: OMOJIOTUU MPEICTABICHO KOMIUIEKTaMH JEMOHCTPALMOHHBIX BIAXKHBIX
npenaparoB, repOapreB M KOJJICKIIMA IO pa3HBIM TeMaM Kypca OMOJIOTHH, a TakXke U(pPOBOH
nabopaTopueit 17 MPOBECHUS MTPAKTUYECKHX padboT. Kpome Toro, npu n3yueHun OHOJIOTHH MOKET
WCIIONIB30BaTh MHUQpOBas J1abopatopusi 1Mo OHOJOTMHM (KaK JIOMOJHUTEIBHBIA JJIEMEHT IS
yIIIyOJICHHOTO U3y4YeHUS Kypca).

B ydeGHOM mporecce ydamuecs TOKHBI HMOJTYYUTh BO3MOKHOCTH YYBCTBEHHOT'O BOCIIPHUSTHS
U3Yy4aeMbIX SBJIEHUN M 00beKTOB. OHAKO M3y4YaeMble SIBICHUS U OOBEKThI HE BCEr/la MOTYT OBITh
HETOCPEJCTBEHHO BOCIPOM3BEACHBl WM IOKa3aHbl B y4eOHOM TNOMelleHMH. B sTtom ciywae
yueOHOe 000pyI0BaHHE 1aeT BO3ZMOKHOCTh UX BOCIIPOM3BECTH OINOCPEIOBAHO, YEepPE3 KOJUIEKIIHIO,
repOapHbIil TUCT, MUKPOIIPETIapar, MOIeib, BUICOPParMeHT U T.11.

Bnaxxnele mnpenaparhl MpeACTaBISIOT CO0OW HaTypalibHble OOBEKTHl, CMOHTHPOBAHHBIE Ha
CTEKJISTHHOW IUIACTUHKE M OIIYIIEHHBIE B CTEKJISIHHBIA LMJIMHAP C KOHCEPBUPYIOLIEH JKUIKOCTBIO,
anbo TpelCTaBICHHbIE B IUIACTHKE. 3/€Ch NMpEeAaraloTcsl TOTalbHbIE Mpernaparhbl, MO3BOJISIONINE
U3y4yaTh BHEIIHEE CTPOCHUE OpraHU3Ma WM ero yacTH, (Hampumep: "KopeHb 6060BOro pacteHus ¢
knyoenpkamu'", '"l'amroka'); aHaToMHMuecKkWe TpernapaThl, NpeIHAa3HAYCHHBIC I HW3Y4YCHUS
BHYTPEHHEIO CTPOEHHUS OpraHu3Ma WM €ro OpraHoB (Hampumep: "BHyTpeHHee cTpoeHHe
narymkn", "BHyTpeHHee cTpoeHre NTUlbl"); OMOJIOTHYECKHUE MperapaThl, JAONIUe MpeICTaBIeHNe



0 CTaausX pa3BUTHS opraHu3Ma (Hampumep: "PaszButue koctucToil pbiOb", "Pa3Butne Kypuubr").
Braknble npenapaThl UCHONB3YIOTCS KaK pa3laTOYHBIA MaTepuai B MPOLECCe TEMOHCTPAIMH MIPU
U3YYEHUH HOBOIO MaTepuajla WIM B IIPOLIECCE BBINOJIHEHMSI MPAKTUYECKUX 3a/laHui,
pa3paboTaHHBIX HA UX OCHOBE.

['epbGapuu - coOpaHne MPECCOBAHHBIX, 3aCYNIEHHBIX PACTCHHUI WJIM WX YacTEH MOMOTAIOT M3y4yaTh
pacteHue B kaOWMHETEe W y3HaBaTh €ro B MpUpoOZeE, a repbapuzanus - HaubOosiee MPOCTON Crocod
COXpaHEHMsI PacTeHHUH M HUX 4YacTell B TE€YeHHE JUIMTEIHHOrO0 BpeMeHH. B mepeuHe mpeanaraercs
cucreMaTnyeckuil repobapuii (Hanpumep, "OCHOBHBIC IpynIbl pacTeHHi'") u repOapuii mo oomei
Ounoyorun (KOTOPBI MO3BOJSET MPOMILIIOCTPUPOBATh HM3MEHUYHMBOCTh, HMCKYCCTBEHHBIM OTOOD,
CHCTEMaTHYeCKHe KaTerOpHH U BUA000pa30BaHMe, AUBEPTEHIUS 1 KOHBEPTeHIINS, TOMOJIOTMYHbBIE U
AQHAJIOTMYHBIE OPTaHbl, pyAUMEHTapHbIE Opranbl, apoMopd o3, uauoanantanus GEeHOTHNI U FeHOTHII,
NOJUIUIONJMS, OTJAJIeHHas THOpUau3alMs, B3aUMOJCHCTBUE pACTEHUH C aOMOTHYECKUMHU
dbakTopaMu cpefbl, B3aMMOJICHCTBHE PAcTeHHil ¢ OuoTmyeckuMm ¢aktopamu cpensi). ['epOapHbIit
MaTepuai UCIOJIb3YIOT KaK Pa3gaTOYHbI MaTepHual IJs IEMOHCTPAIUN W3Y9aeMbIX OOBEKTOB, JUIS
BBIMIOJTHEHUS MPAKTUYECKUX 3aJaHUil MpH 3aKperyieHud Marepuaia WiId JUarHOCTUKU Y4eOHBIX
pe3yIbTATOB.

Takxe mnpencTaBieHbl KOJUIEKIUM - HaOOphl MPEeIMETOB WM BEUIECTB, MOAOOPAHHBIX IO
onpeneneHHbIM mnpu3HakamM. OOBEKTaMM HMX MOTYT OBITh pacHpaBiICHHbIE M 3aCyLICHHbIC
HAaCeKOMbIE, PaKooOpa3Hble, PAaKOBHHBI MOJUIIOCKOB, OTAENbHbIE YAaCTH CKEJIETOB XUBOTHHIX. B
KOJIJICKIMSIX COYETAIOT HATYpaJIbHbIE O0BEKTHI C MX N300paKEHHEM B BHJIC PUCYHKOB MIIM MYJISDKEH
- umutauuid. [IpeanokeHHple B nepeduHe MOp(OJIOruyecKre KOJJIEKLIHUU AT MPEeACTaBICHUE O
BHEIIHEM CTPOCHHU OPraHOB MM HUX YacTel, IMO3BOJIAIOT IPOBOAUTH CPABHEHUS OOBEKTOB,
BBUSICHATH WX OOIIHE YePTHl M YepThl pazinuus (Hanpumep: "lIpencraButenu oTpsi0B HACEKOMBIX"
U JIp.); 00111€0MO0I0rnYecKie KOJIEKIIUH MTO3BOJISIOT BRIACHATH B3aUMOCBSI3H B OPIraHUYECKOM MHPE,
paccMmaTpuBaTh pa3BUTHE OPraHU3MOB, IPOCIEKUBATH OOIIEOMONOrHYECKHE 3aKOHOMEPHOCTU
(manmpumep: "IIpuMepsl 3aIUTHBIX MpHCIIOcoOIeHni y HacekoMbIx"). Kommekum, kak u repoapum,
UCIIONB3YIOT KaK pa3laTOYHbI MaTepuan Uis JEMOHCTPAallMU H3y4aeMbIX OOBEKTOB, I
BBITIOJIHEHUS MPAKTUYECKUX 3aJaHUM MpU 3aKPEIJIeHUH MaTepuana WM JUarHOCTUKU Y4YeOHBIX
pe3yNbTaToB.

O3HaKOMJICHHE YYalIUXCS C MHKPOCKONHMYECKHM CTPOCHHEM JKHBBIX OPTaHU3MOB - OJHA W3
[JIABHEHIINX 3a/a4 HayKH, MO3BOJSIOMIMX TOABECTH IIKOJIHHUKOB K TOHMMAHHUIO €IMHCTBA
opranuyeckoro mupa. J{is mpoBeaeHus 1abopaTopHBIX padoT B U(PPOBYIO JTa0OPATOPHUIO BKIIOUEH
MHUKPOCKOII, @ B KOMIUJIEKTE TIOCY/bl 1 000pYIOBaHHUs OOILEro Ha3HAYEHUsI UMEIOTCS He00X0auMOoe
OCHAIIICHHE JIJIs1 TPOBEICHMS JIA0OPATOPHBIX PaboOT.

Hudposas naGopaTopust BKIOYaeT HAa0Op Ui M3TOTOBJICHUS MHKporpernaparoB. CBexue
npenapaTbl M3rOTaBIUBAIOT JJII HEMEIJIEHHOro paccMOTpeHus. K HUM OTHOCSTCS XKUAKOCTHBIE
(0OBEKTHI OOBIYHO MOMEIIAIOTCS B BOJY, a IPENapaThl COXPAHIIOTCA B TEUEHUE HECKOJIBKUX JHEH),
cyxue (HampuMmep, YacTUILy NTHYbEro TIepa, MPOCTO IOJOXKUTh Ha MPEAMETHOE CTEKIO H
MHUKpPOCKOIIMPOBATh), JKUBBIE Ipenaparhl (Ma3Ku - Kaluld >KMJIKOCTH, HampuMep KpOBH) H
BUTAJIbHBIE MpenapaTbl (KOTOpble HCHOJB3YIOTCS IS H3YYEHHsS] MAaJIOKJIETOYHBIX OOBEKTOB
(mpocTelmmMX, KOJOHUM BOJIOpOCHEH), [uUisi HaOMIoAeHUs ABWKEHHUS (Tydenbku, ameObl).
[TpuroTtoBneHne MUKpoOMpenapara BbpadaTbIBaeT y y4allerocs HaBbIKU CAMOCTOATEIbHOM paldoThl,
AKTUBU3UPYET MX MO3HABATEIbHYIO IEATEIbHOCTh U 3HAKOMUT C TEXHUKOH W METOJUKOW HAy4YHOTO
uccienoBanus. B mudpoByro mabopatopuio BKIIOUYEH TakK)Ke W HAOOp MUKPOIPENapaToB, KOTOPHIH
COJCPKHUT TIOCTOSIHHBIE Tpemnaparbl, JOJroe BpeMs COXPAHSIOMIMECS B MPUTOJHOM  JUIS
MUKPOCKOTIUPOBAHUS BUJIE.



Crnemyer OTMETHTb, YTO Hapsay C HCIOJB30BaHUEM MEPEYHCICHHOTO BBIMIE y4eOHOTrO
000py/I0BaHUsl BaXXHYIO pOJIb B W3YYEHUU OHMOJOTHMH WMIPalOT NMPUPOAHBbIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIY4YaeB TOJBKO OHH MOTYT OOECIEYUTh HAUOONBIIYI0O KOHKPETHOCTh M MOJHOTY
3HAHUU y4allMxcs, MOMOTalT (OPMHPOBAHUIO Yy HUX MPaBUIIBHBIX Ouosornueckux 3HaHWil. K
TaKUM KUBBIM OOBEKTaM OTHOCST PacTEHUs, KUBOTHBIC JKUBOTO Yrojika, akBapuyma, Teppapuyma.
O} PeKTUBHBIM CpPEICTBOM 3HAKOMCTBA C NPUPOJHBIMH OOBEKTAMH SIBIISIIOTCS AKCKYPCHHU B
Ouosornyeckre M KpaeBeJuecKue My3eu, OOTaHWYECKHE Cajbl, 300MapKU U OKPYKAIOIIUE HIKOTY
€CTECTBEHHbIE U HCKYCCTBEHHBIE TPUPOJAHBIE COOOLIECTBA.

TpaauunoHHBIE OMOJIOTUYECKHAE MYISDKH W MOJCTH B HACTOAIICE BPEMs YCIEIIHO 3aMEHSFOTCS
U(GPOBBIMU  00pa30BaTEIbHBIMU peCcypcaMu: BUACO(pparMeHTaMH, aHUMalWed, BHPTYaIbHBIMH
nabopatopusmu. [{udpoBsie oOpa3oBaTenbHbIE peCypChl HE MOTYT CTaTh MOJIHOIEHHON 3aMEHOMU
PCATBbHBIX MPUPOAHBIX O6’beKTOB, HO JarT BO3MOXKHOCTH IIO3HAKOMHUTHLCSA C 60)166 U POKHUM
KPYroM OOBEKTOB, CO3IAIOT MPEINOCHUTKU JJIsi MHTEHCH(HUKAUU 00pa3oBaTeIbHOrO Tpolecca H
o0ecreunBaOT  HE3aMEIUIMTENbHYI0  OOpaTHyI0  CBf3b, KOMIIBIOTEPHYIO  BH3YyalIH3allHIO
WH(POPMAIINN, aBTOMATU3AIUIO YIIPABJICHHUS yU4EOHOH NeATETbHOCTHIO H KOHTPOJIb €€ PE3yJIbTaTOB.

OcHamieHue Uisl U3Y4CHHUS XWMHUU TPEACTABICHO B BUJIE JIEMOHCTPAIIMOHHOTO OO0OpYIOBaHUS,
KOMIUIEKTa XUMHUYECKHUX PEAaKTUBOB C HEOOXOAMMBIM OOOpYIOBaHHWEM W3 OOINEro KOMIUICKTa
nocyAbl ¥ 000pYAOBaHUS JJII YYEHUYECKHX OIBITOB M KOMIUIEKTa KOJUIeKiui. Kpome Toro, mpu
U3Y4EHUH XUMHH HCIIONIB3YETCsl 00MIast ISl ECTeCTBEHHO-HAYYHOTO IUKJIA IUQpoBast 1abopaTopus,
a Takxke 1udpoBas 1adopatopusi MO0 XUMUM (KaK JOTOTHUTENBHBIA 3JEMEHT ISl yrIIyOJIEHHOTO
W3Y4YEHUST XUMUN).

JIeMOHCTpaIIMOHHBIA JYKCIIEPUMEHT SBJSETCS BaXXHOW YacThIO OOY4YEHUS XHMHH. 371€Ch Ba)KHO
MOMHHTb, YTO TIPH €T0 MPOBEACHUU O0S3aTENBLHO JIOJDKHBI OBITH COOJOJEHBI BCE HEOOXOIUMBIC
STl

IIOCTaBKa L1eJIM KCIIEPUMEHTA,

oInrcaHue He0OXOAUMOTO JJIsl €T0 BHIMOIHEHUSI 000PYAOBAaHUS U PEaKTHUBOB,

MJIAHUPOBAHUE MOPSKA IPOBEACHUS,

ONHUCAHUE UCXOHBIX BELECTB,

IIPOrHO3MPOBAHUE 0XKHUIAEMBIX B PEAKIIMOHHON CMECH U3MEHEHUN U pe3yIbTaTOB IKCIEPUMEHTA,
ONMCAHUE U3MEHEHUH, IPOU3OILEIIINX C BELECTBAMM,

(dbopMyIUpOBKa BHIBOJOB U3 KCIIEPUMEHTA,

CO3JJaHME PUCYHKA SKCIIEPUMEHTAIbHON YCTAHOBKH M COCTABIICHUE YPABHEHUS PEAKLIUM.

B mpomecce mpoBeneHUs IEMOHCTpAIHiA, YdYalldecsl OCBAaWBAIOT J3Tallbl TPOBEACHUS OIBITA,
nodToMy Hambosee 3(PGEKTUBHBIM SBISETCS HE TPOCTOE OINMMCAHUE ONBbITa YYHUTEIEM, a
UCIIONIb30BaHUE IBpHUCTUYECKON Oecenpl. [Ipm peanm3amuu Takoro CIeHApUs Nake HE OYCHD
CJIOKHBIN OMBIT 3aHUMAET JAOBOJIBHO MHOTO BPEMEHHM, HO CJIEJJOBAHHE €My IO3BOJIIET 00eCIeUYHTh
MOHMMAaHWE OOYyYaIONIMMUCS TPHEMOB HAYYHOTO TIO3HAHWS U HCIOJB30BAHHE HX YXKE B
CaMOCTOSITENIbHOM JEATENIbHOCTH B MpOIlecce YUEHHUUECKOro skcrnepuMenTa. Ha HadanmbHOM 3Tame
u3ydeHuss xumuu (B 8 - 9 Kiaccax) MMEHHO TAaKOW MOAXO0J MO3BOJSET JOCTUYbh MaKCHUMaJIbHOU
3 PEKTUBHOCTH OT MPOBEICHUS JTAOOPATOPHBIX M MPAKTHYECKUX paboT, a Takke chopmMupoBaTh y
yUalmxcs OTBETCTBEHHOE OTHOIIIEHUE K DKCIIEPUMEHTY.

[Ipu oOIEeHMBAHWMU YYCHMUYECKMX MPAKTHYECKHX padOT 1enecooO0pa3HO YYUTHIBATH MOJXOIbI,



UCIIONB3YIONIME B SK3aMEHALMOHHBIX Marepuanax. Tak, B HacToslee BpeMs IpeasiaracTcs
JKCIIEPUMEHTANIbHOE 3aJ[aHKe, TPeAyCMaTpUBaloIllee BHIOOP ABYX BELIECTB U3 MATH MPEII0KEHHBIX
U TMPOBEACHUE C HUMM PEAKIUH, OTPAKAIOIIMX XUMHUYECKHE CBOMCTBA YKa3aHHOTO B YCJIOBUU
3agaHus BemiectBa. OlleHMBaHME MJET HA OCHOBAaHWU OTYETa YYE€HHKAa O MpojeTIaHHOW pabote
(YpaBHEHHsI peakIHii, BBIBOJBI O HAOJIOJACHWSIX) W HAa OCHOBAHMM MPSMOTO HAOMIOJICHUS 32
JNEHCTBUSAMH yYEHHKA IO MPOBEACHUIO OMBITOB. [Ipu 3TOM BbIIENSAIOTCS ATanbl 0TOOpa BEUIECTB U
CMEIIMBAHUS BEIIECTB B COOTBETCTBUH C MMyYHKTAMHU HHCTPYKIIMH K padoTe.

BaxuelmM HanpaBieHHEM KaK JEMOHCTPAILIMOHHOTO, TAK U YUSHHUECKOTO SKCIIEPUMEHTA TOJDKHO
CTaTh HCIOJB30BaHHE LU(PPOBOI Ta0OpaTopuy, KOTOpas IMO3BOJSET OPraHU30BATh XMMHUYECKHUH
HKCIEPUMEHT Ha MPUHLUITHAIBHO HOBOM YPOBHE, MIEPEUTH OT KaYeCTBEHHOMN OLIEHKU HAaOII01aeMbIX
SBJICHUI K CHCTEMHOMY aHaJIM3y KOJMYECTBEHHBIX XapakTepucTuk. llpm pabore ¢ marumkamu
G poBoii 1abopaTopun 0OecreunBaeTCs aBTOMATH3UPOBAHHBIM cO0p M 00paboTKa AAHHBIX, XOX
HKCIIEPUMEHTa MOXKET OTOOpakaThcsl B BHJE T'PaUKOB WM MOKAa3aHWH NPUOOPOB, a pe3yIbTaThI
HKCIIEPUMEHTOB MOTYT COXPAHATHCS JUIUTeNbHOE Bpems. Hawmbonee akTyalbHBIM JUISI XUMHH
SBIISIETCS TIEPEX0/l K KOJIMYECTBEHHBIM XapaKTEPUCTHKaM, KOTOPBIH MOXXHO IMPOMUTIOCTPUPOBATH
CIICAYIOIIMMU TpPUMEpPaMU: U3yueHHE CTPOCHMs IJIaMEHH, omperenecHue PH B pasHbIX cpenax,
OIIpeJIeTICHNEe CKOPOCTH PEaKINH, N3yUCHHE BIUSHHUSA KOHLEHTPALUK U TEMIepaTypsl Ha CKOPOCTh
peaKIu.

[Mudposast n1abopaTopusi MO3BOJIIET PEAM30BATh MEKIPEIMETHBIE CBSI3U C APYTMMHU MpPEAMETaMU
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, IOCKOJBKY JAaeT BO3MOYKHOCTb BBINOJHATHE HHTETPUPOBAHHBIC
yueOHbIe HCCIIeIOBAaHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHSTh U OCBAUBATh 3JIEMEHTHI CTATUCTUKHU
¥ MTHPOPMAITMOHHBIE TEXHOJIOTHH.

Ipunooicernue N 6

K Memoouueckum pekomenoayusim

MNPUMEPHBIN NEPEYEHb OBOPYJIOBAHUSI,
PACXOJAHBIX MATEPUAJIOB, CPEACTB OBYUYEHUSA U
BOCIIUTAHUA JJIsA CO3AJAHUA U OBECIIEYEHUA
OYHKIHIMOHNUPOBAHUSA HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJOI'MYECKOH
HATIPABJEHHOCTEHM "TOYKA POCTA" B
OBINEOBPA3OBATEJIBHbIX OPI'" AHU3ALIUSAX,
PACIIOJIO)KEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX

Tabauya N 1

CTAHIAPTHBIA KOMILJIEKT



HaunmenoBanue
00opyIoBaHUs

Kpatkue npumepHsbie
TEXHUYECKHE
XapaKTEpUCTUKU

KonuuectBo equuuil
TUIS
0011e00pa30BaTEIHHBIX]
OpraHu3aIui, He
SIBIISTFOIIIMX CS
MAaJIOKOMILIEKTHBIMH,
eJl. U3M.

KonuuectBo equuuil
TUIS
0011e00pa30BaTEIHHBIX]
OpraHM3alnii,
SIBIISTFOIIIMX CS
MAaJIOKOMILIEKTHBIMH,
eJl. U3M.

EcTecTBeHHO-Hay4YHasl HAIPABICHHOCTh

1. |O6mee obopynoBanue ((puzrka, XUMHsI, OUOJIOTHS)
1.1. [udposas [{udpoBoii qaTunk 3 mT. 2 T.
mabopaTopust PIIEKTPOITPOBOTHOCTH
ydeHHUYECKast [{udposoii natuuk pH
(busuka, xumusi,  |[{udpoBoii gaTynK
OHOJIOTHS ) [MOJI0KEHUS
[{udposoit gaTanx
TeMIIePaTyphl

[{udposoit gaTanx
A0COTFOTHOTO JJABJICHUS
[{udposoit
ocHIorpaduIecKuii
aTyuK

Becsl 2eKTpOHHbIE
yaeonsie 200 T
MuKpockor: uppoBon
T OTITHYECKUI C
yBenuueHueM ot 80 X
HaGop 1151 M3roToBIeHUS
MUKpOTIpEriapaToB
MuxkponpenapaTbl
(7abop)
CoeIMHUTENbHBIE
[IPOBOA, TPOTPAMMHOE
oOecIieyeHue,
METOINYECKUE YKA3aHU
KOMILJIEKT
COIYTCTBYIOIINUX
PIIEMEHTOB JIJISl OTIBITOB 10
MEXaHHKE

KOMITJIEKT
COIYTCTBYIOIINUX
PIIEMEHTOB JIJISl OTIBLITOB 10!
MOJIEKYIISIpHOM (hr3uke
KOMITJIEKT
COIMYTCTBYIOIINUX
PIIEMEHTOB JIJISl OTIBLITOB 10!
PIIEKTPOIMHAMUKE
KOMIIJIEKT




COIYTCTBYIOIIUX
PJIEMEHTOB JJI1 ONIBITOB 110
OTITHKE

1.2.

KomrmuiekT mocyabl
1 000pyI0OBaHUS
TUTSE YACHUYECKUX
OTBITOB ((U3HMKa,
XUMUSI, OUOJIOTHS).

[[ITaTuB 12a00paTOPHBIIA
XAMHYECKUI

Habop vamex Iletpu
HaGop nHCTpyMEHTOB
[permapoBaIbHBIX

JloKKa i1 COKUTraHus
BEIICCTB

Crynka dapdopoas ¢
[TECTUKOM

HaGop 6anox st
XpaHEHUS TBEPIBIX
peakTrBoB (30 - 50 mu1)
Habop ckistHOK
((b1akoHOB) 17151 XpaHEHUS
[PAaCTBOPOB PEAKTHBOB
Ha6op nmpubopox (I1X-14,
[1X-16)

[Ipubop 11st moTydeHus
ra3oB

CrniupToBKa

['oprouee 111 CIUPTOBOK
dunbTpoBaNbHAS Oymara
(50 mmT.)

Kon06a konnyeckas
[lanouka crexkisiHHAs (C
[PE3NHOBBIM
HAaKOHEYHUKOM )
Yameuka s
BEITIAPUBAHUS
(BBIMTapUTEITbHAS
yalieyka)

MepHbIi HHJIHHAP
(TTACTUKOBBII)

BopoHka cTekisiHHas
(Mamnas)

Crakan crexissanbii (100
MJT)

["a300TBO/IHAS TpyOKa

bEIOJIOI' A

KOMIIIEKT BlIaKHBIX
[penaparoB
TEMOHCTPALIMOHHBIM]

Ha3HAYCHHE:
IEMOHCTPALIMOHHOE,
MaTepHal KOHTeUHepa:
[JTACTHUK,

repMeTHUYHAas KPBIIIKA:

HaIA4ue,

1 mr.

1 mr.




KpEIJIEHNUE YKCIIOHATA!
Hau4ue,
KOHCEpPBUpPYIOLIEE
BELIECTBO: HAIMUUE,
HaKJIeWKa ¢
HaVMEHOBAHHUEM:
HaIu4ue.

He meHee 10 mpemapaTos
113 IPUBEICHHOTO HHXKE
CIIMCKA!

Braxxusiii npenapat
"be3zyoka"

Braxxusiii npenapat
"["agroka"

Braxxusiii npenapat
"BHyTpeHHEe CTpoeHMe
OPIOXOHOTOI'0 MOJUTIOCKA"
BitayxHbI nIpenapar
"BHyTpenHee cTpoeHue
KpbICH"

Briaxxusiii npenapat
"BHyTpeHHEee CTpoeHMe
AT YK

BitayxHbI nIpenapar
"BHyTpenHee cTpoeHue
TULBL"

BitayxHbI nIpenapar
"BHyTpeHHee cTpoeHue
pHIOB"

Briaxxusiii npenapat
"Kapacsp"

Braxxusiii npenapat
"Kopens 6060BoTr0
[pacTeHus ¢ KIIyOeHbKaMu'"
BitaykHbI nIpenapar
"Kpeserka"

BitayxHbI nIpenapar
"Hepenna"

BitayxHbI nIpenapar
"Pa3ButHe kocTucTOM
pHIOB"

Biaxxusiii npenapat
"Pa3Butue kypunpr"
Braxxusiii npenapat
"Cuudomenysa"
Biaxxusiii npenapat
"Tpuron"

Biaxxusiii npenapat
"Uepemnaxa 6onoTHas"




Brnaxnsiii npenapat "Yx"
BitaykHbI nIpenapar
"HH_[epI/IHa"

2.2.

Komriekt
repOapues
IEMOHCTPALIMOHHBIM]

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPETIJICHHS:
repOapHBIii JIUCT,

CIIMCOK DKCIIOHATOB!
Haune

He MeHee § repbapues u3
[IPUBEICHHOTO HIKE
criucka: HaznaueHue:
TIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPETIJICHHS:
repOapHBIii JIUCT,

CIIMCOK DKCIIOHATOB:
Haune

He MeHee § repbapueB u3
[IPUBEICHHOTO HIKE
CIHCKA:

["epOapwuii "/lepeBbs u
KyCTapHUKH"

["epOapwuit

" JlukopacTyime
pacteHus"

["epOapuii "KopmoBsie
pacteHus"

["epOapuii "KynbrypHble
pacteHus"

["epOapuii
"JlekapcTBEeHHBIE
pacTeHus”

["epOapwuii "MemoHOCHBIC
pacTeHus”

["epOapwuii "Mopdoorus
pacTeHuit"

["epOapwuii "OcHOBHBIC
rpynmsl pacreHuit"”
["epOapwuii "Pactutenbabie
cooOrmiecTBa"

["epOapwuit
"CenbCKOX035IICTBEHHbIE
pacteHus"

["epOapuii "SAnoBuTHIC
pacteHus"

["epOapuii kK Kypcy OCHOB
o ob1eit 6uonoruu

1 mIT.

1 mIT.

2.3.

[KoMIuiekT

Haznauenue:

1 mIT.

1 mIT.




KOJUIEKIIUH
IEMOHCTPALIMOHHBIM]
(TI0 pa3HBIM TeMaM
Kypca OMOJIOTHN)

IIEMOHCTPAIIMOHHOE,
OCHOBA JIJIs1 KPEILJICHUS:
Hanyue,

HaKJICHKH C
HaMEHOBAaHUEM: HAIMUHE
He MeHee 10 xomeKui
113 TIPUBEICHHOTO HIKE
CITHCKA!

Kommekus
"["o10ceMeHHBIC
pacteHus"

Komnexnus "Oburarenu
MOpcKoro aHa'"
Kommekmus
"ITameonTonornueckas"
Kommekmus
"[IpencraBurenu OTpsI0B
HACEKOMBIX'" KOJIUYECTBO
HAaCEKOMEIX: HEe McHee 4
Komnexkuus "Ipumepst
AU THBIX
[PUCTIOCOOTICHUH Y
HAaCEKOMBIX"

Kommekmus
"[IpucrocoOuTensHbIE
M3MEHCHHS B
KOHEYHOCTSAX HACEKOMBIX"
Komneknust "PazBurue
HACEKOMBIX C HEIOJIHBIM
rpeBpaiieHueM"
Komnekmus "Pa3surue
HACEKOMBIX C ITOJTHBIM
[IpeBpalieHueM"
Komneknus "Pa3Burne
MITEHUIB"

Kommeknus "Pa3surne
0a0ouku"

Kommeknust "PakoBUHEBI
MOJITIOCKOB"

Komneknus "CemelicTBa
0abouek"

Komneknus "CemelicTBa
PKYKOB"

Kommeknus "Cemena u
m10a6!"

Komneknus "®opma
COXPAaHHOCTH
MICKOIIa€MbIX PACTEHHI 1
PKUBOTHBIX"




Ha6op
[TAJICOHTOIOTUUCCKUX
HaXO0I0K
"[IpoucxoxaeHue
JeJloBeKa"

KOJIUYECTBO MOJICIICH: HE
MeHee 14

3. XMMUA
3.1. [lemonctpannonHoe|CocTaB KOMILUIECKTA: 1 mr. 1 mr.
00opynoBaHUE CTOJIMK TTOBEMHBII

Hasnauenue: coopka
y4eOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIIHHUIIBL: HE
Meree 200 * 200 MM,
[JTABHBINA ITIOOHEM C
[TOMOIILIO BUHTA:
HaHyue

[lITaTuB
TEMOHCTPALIMOHHBIN
XUMHUYECKHI:
Haznauenme:
eMoHCTpanus npudopoB
1 YCTaHOBOK,

01opa, CTeP>KHU, JalKu,
My ThI, KOJIbIIA: HATUYHE,
BO3MOXKHOCTD
BaKpEIUICHUS JICMEHTOB
Ha pa3Iu4HOU BBICOTE:!
HaHyue

Anmapar Juisi IpOBEICHUS
XMMHYECKUX PEAKIUM:
HaznaueHue:
ITEMOHCTpAIIHS
XUMHYECKUX PEaKLUK,
[TOTJIOTUTENH MTAPOB U
ra3oB: HAJIU4HCE,
MaTepua KOJIObI: CTEKIIO
HaGop ams snexTponnza
TEMOHCTPAIIMOHHBII:
HasnaueHue: nusyuenue
3aKOHOB DJICKTPOJIN3a,
cOopka Mojenu
AKKyMYJIITOPA,

E€MKOCTh: HAIM4HE,
PIICKTPOIBI: HATMYHE
KomruiekT MepHBIX K0JI0
MaJioro oonema:
HaznaueHue:




[IEeMOHCTpALlMOHHBIE
OTIBITHI,

00BeM k0110: oT 100 Mut1 1O
2000 o,

KOJIMYECTBO KOJIO: HE
Mmenee 10 miT.,

MaTepuai KoJIO: CTEKIIO
Ha6op ¢akonos (250 -
300 MJ1 U151 XpaHEHUs
[paCTBOPOB PEAKTHBOB).
Ha3nauenue: xpanenue
[PAaCTBOPOB PEAKTHBOB,
KOJTMYECTBO (PIIAKOHOB: HE
Mmenee 10 miT.,

MaTepuan (IaKOHOB:
CTEKJIO

poOKa: HaTM4ne
[TpuGop 11t OTBITOB IO
XUMHH C AJIEKTPUIECKUM
TOKOM (J1aOOpaTOpHBIA)
[TpuGop s
MJLTIOCTPAIH 3aKOHA
COXPaHEHUS MaCChI
BELIECTB: COCYL
JlanmonpTa: HaTM4HE,
poOKka: HalIu4Ke,

TUI proopa:
TEMOHCTPALIMOHHBIN
JlenurenbHas BOPOHKA:
Hasnauenue: pasznenenue
NIBYX KUIKOCTEH 110
[JIOTHOCTH,

MaTepuaa BOPOHKHU:
CTEKJIO

Y cTaHoBka Uid
[IEPETOHKYU BEIIECTB:
Hasnauenue:
IIEMOHCTpALHsI OYHCTKHI
BEIIECTBA, MEPETOHKA,
KOJI0bI, XOMOAUIBHUK AJIS
OXJTKJCHUS, aJUTOHXK,
mpoOKa: HaIH4Iue,

TUTMHA YCTaHOBKHU: HE
MeHee 550 MM

[TpuGop 1st moTyYeHHS
ra3oB: HA3HAYEHUE:
[TOJTy9eHHE Ta30B B MAJIBIX
KOJIMYEeCTBax,

COCTaB KOMIUICKTA: HE




MeHee 6 peIMETOB
banst KOMOMHHPOBaHHAS
imabopartopHas: bans
BOISTHAS: HATUYHE,
KOJIbIIa CMEHHBIE C
OTBEPCTUSIMH Pa3HOTO
amerpa: HaJlu4ue,
[UTUTKA SJICKTPHYSCKAS:
Haune

dapdopoBas cTynka ¢
nectukom: HazHauenue:
IS pa3MenbueHUs
KpYIHBIX (Dpakiuit
BEIIECTB U
[IPUTOTOBJICHUS
[TOPOIIKOBBIX CMECEHN
KomriekT TepMomMeTpoB

(0-100C;0-360C)

3.2.

KoMIuiekT
XNUMUYCCKUX
[PEAaKTHBOB

CocTaB KOMIUIEKTA!
Ha6op "Kucnorsr"
(a3oTHas1, cepHasl,

cosstHasz, opTodochopHas)

Ha6op "I'uapoxcuasr"
(ruppoxcun Oapus,
CUIPOKCHL Kalus,
CHIPOKCH]T KaJbITus,
TUAPOKCH]T HATPHS )
Ha6op "Oxkcupsr
MeTauioB" (UTFOMUHUS
OKCHJI, Oapust OKCHUI,
pxenesa (1) oxcun,
KaJbIUsT OKCUJI, MATHUS
oxcun, meau (I1) oxenn,
[IMHKA OKCH]T)

Ha6op "lllenounbie
[1IeT0YHO3EMENTbHBIE
MeTautbl" (JIMTUH,
HaTpuM, KaJablU)
Ha6op "Metamibr"
(JIFOMUHUH, Kene30,
MarHuii, Mellb, IINHK,
0JIOBO)

Ha6op "lllenounbie
[1eT0YHO3EMENTbHBIE
MeTautbl" (JINTUH,
HaTpuM, KaJablU)
Ha6op "OrneomacHbie

BerectBa" (cepa, pochop

(KpacHBIIT ), OKCH]T

1 mr.

1 mr.




thocdopa (V)

Ha6op "T"anmorenst" (iog,
Opom)

Ha6op "T"amorenuanr"
(UTFOMUHUS XJIOPUI,
AMMOHHUSI XJIOpUJI, Oapust
xmopu, sxesesa (111)
XJIOpUI, KU HOauL,
Kausl XJIOpU, KalbLus
XJIOPU/T, TATHUS XTIOPUI,
Maruus xaopu, meau (1)
XJIOpUJI, HATPHSI OPOMHUI,
HaTpust GTOpHI, HATPUS
XJIOpU, LIMHKA XJIOPHI)
Ha6op "Cynbdartsl,
cynb(usl, CynbPuThr"
(asmroMuHUA cynbdar,
aMMOHMUS Cynb(arT,
pxenesa (1) cynedun,
pkenesa (1) cynbdar, 7-mu
BOJTHBIN, Kaus Cyab(har,
KobOanbTa (I) cynbdar,
Maruus cyyibdat, MeIu
(1)) cynbdhat 6e3BOAHBIH,
menu (I1) cynbedar 5-tn
BOIHBIN, HATPUS CYIbOUI,
HaTpUsl Cynb(UT, HATPUS
cynbdat, HaTpus
rUIpOCyIb(ar, HUKEIs
cynbdar

Ha6op "Kapbonatsr"
(aMmMOHMS KapOOHaT,
Kkasust kapoonar, meau (11)
KapOOHAT OCHOBHOM,
HaTpuUs KapOOHAT, HATPUS
ruApoKapOOHaT)

Ha6op "®ocdartsr.
CunukaTsl" (Kanus
MoHOTHApOOpTOdOCHhaT,
HAaTpUs CUIMKAT 9-Tn
BOJIHBII, HATPHUS
opTodocdar
TpeX3aMeIlEHHbIN, HATPUs
muruapodocdar)

Ha6op "AneraTsl.
Ponannnpl. CoenuHEeHNA
pkene3a’ (Kaus arerar,
kaust peppo (I1)
reKCaIlMaHW]l, KaJus




beppo (1) rexcarmonu,
Kalusl pOJaHuI, HATpUs
aIeTaT, CBUHIIA alleTar)
Hab6op "Coennnenus
Mapranma" (kamus
[epMaHraHaT, MapraHia
(1V) okcun, mapraniia (I1)
cynbdar, Mapranna
XJIOPHT)

Ha6op "Coenunenus
xpoma" (aMMOHHS
TUXpomar, Kajaus

X poMar, Kaluus XpoMar,
xpoma (I11) xmopun 6-tu
BOJTHBII )

Ha6op "Hutpatsr"
(UTFOMUHUS HUTpAT,
AMMOHHUS HUTPAT, KaIus
HUTpAT, KaJbIUs HUTPAT,
menu (1) HuTpat, HaTpus
HUTpaT, cepedpa HUTpaT)
Ha6op "NuaukaTopsr”
(JTaKMOW T, METHUJIOBBIN
OpaHKEBBIN,
(dheHondTanenH)

Ha6op
"Kucnoponcoaep:xaiue
OpraHn4eckue Beniecrna'
(alleToH, IIIHUIIEPUH,
TUATUIIOBBIN A(Up, COIUPT
H-OyTUIIOBBIN, CIUPT
M30aMUJIOBBIN, CIIUPT
1M300yTUIIOBBIH, CITUPT
PTUIIOBBIN, (DEHOT,
(dbopmanuH,
PTHJICHTIIUKOJIb,
YKCYCHO-3THUJIOBBIH 3¢up)
Ha6op "YrneBogopoast"
(Oen3uH, rexcaH, He(Th,
TOJTYOJI, IIUKJIOTECKaH)
Ha6op "Kucnotsr
opranudeckue" (Kuciaora
AMIHOYKCYCHAsI, KUCIIOTa
OeH30lHas1, KUCIIOTa
MacJIsTHast, KUCIIOTa
MypaBbHHAS, KHCIOTA
OJICMHOBAsI, KUCIIOTA
MMaJIEMUTHHOBAS, KHCIIOTA
CTeapuHOBAsI, KUCIIOTA




YKCyCHasl, KCIIOTa
[I1aBesIeBast)

HaGop "YrneBossl.
AMUHBI" (QaHWIJIMH, aHWJIAH
CEPHOKHCIIBIN,
/[-TiIr0K03a, METHJIAMUH
CUAPOXJIOPHI, Caxapo3a)

3.3.

KoMmriekT
KOJUIEKIIUU U3
CIIICKa

HaznaueHue:
IIEMOHCTPAIIMOHHOE,
BU] YITAaKOBKH: KOPOOKa,
OITMCAHKE: HAIMYHUE
CocTaB KOMIIJIEKTA:
Komnexknus "Bomgokua"
Komnexmnus "KaMeHHBIH
YTOJIb ¥ TIPOJTYKTHI €T0
mepepaboTku”
Kommexknust "MeTtamisl 1
cIuiaBbl"

Komneknus "Munepaisl u
ropHsie nopoasl" (49
BHJIOB)

Kommekmus
"MunepanbHbIe
yrnoopenus"

Komneknus "Hed1s
[IPOTYKTHI €€
nepepaboTku”
Kommekmus
"IImacTmaccer"
Komnexmus "Tommuso"
Komnekuus "Uyryn u
cTanp"

Komeknus "Kayayk"
Komnekmus "Ilkana
TBEpAOCTH"

HaGops! mis
MOJICITUPOBAHUS CTPOCHUS
OpraHUYEeCKUX BELIECTB
(yueHnueckue) He MmeHee 4
LIIT.

1 mIT.

1 mIT.

DOU3NKA

CocTaB KOMIIJIEKTA:
[lITaTuB
IEMOHCTPALIMOHHBIIA:
Hasznauenue: npoBeneHue
IEMOHCTPALIMOHHBIX
OITBITOB, OCHOBAHME,

CTEpKCHb, JIATIKH, KOJIbIIA,

1 mIT.

1 mIT.




My ThI: HATHYWE
CTONUK IO bEMHEIN:
Tun cronuka:
yueOHBII/1abopaTOpHBIH,
01opa, CTEPKEHb
BHHTOBOI, BUHT
[PETYJIMPOBOYHBIN:
HaIuuue,

(yHKIHS TIOTheMa U
OMYCKaHUs CTOJIUKA!
HaJIM4IHe

ICTOYHUK IMOCTOSHHOTO U
[epeMEHHOTO
HaIPSKEHUS
Ha3znauenwue: 11 muTaHUS
[PEryJIupyeMbIiM
[epeMEHHBIM 1
[IOCTOSIHHBIM TOKOM
PICKTPUICCKUX CXEM,
uacrota, I'11: 50,
moTpebisieMast MOIITHOCTb,
BA: 10

MaHOMETp JKHAKOCTHOM
IEMOHCTPALIMOHHBII:
Haznauenue: mig
M3MEpEeHUs JaBICHUS 10
300 MM BOASIHOT'O CTOJI0A
BBIIIIC U HIKE
aTMOC(EepHOTO AaBICHHUA,
crexssiHHas U-oOpa3Has
TpyOKa Ha TOJICTaBKe:
HaJIM4IHe

KamepToH Ha
[PE30HAHCHOM SIIITUKE:
Haznauenue: mig
ITEMOHCTPAIIMH 3BYKOBBIX
KoJIcOaHUI U BOJIH,

TBa KaMepTOHA Ha
[PE30OHUPYIOMINX SIIUKAX:
HaJIM4HeE,

[PE3UHOBBIA MOJIOTOYEK:
HaJIM4IHe

Hacoc BakyyMHBIH C
PIICKTPOTIPUBOIOM:
HaznaueHnue: co3ganue
Pa3psOKEHUST WA
M30BLITOYHOTO TaBJICHUS B
BAMKHYTBIX 00beMax,
OIIBITHL: KHIICHHUE




PKUIKOCTH TIPH
[MOHMKEHHOM JIaBJICHUH,
BHEIIIHEE U BHYTPEHHEE
aBJIeHUE U Jp.

Tapenka BakyyMHasi:
Hasnauenue:
IEMOHCTPALIMS OIIBITOB B
3AMKHYTOM 00BbeME ¢
[pa3peXEHHBIM BO3yXOM,
OCHOBAHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, pe3UHOBAs
[TPOKJIA/IKa,
PIEKTPUYECKUI 3BOHOK:
HaIu4yne

Benepko Apxumena:
Hasnauenue:
IEMOHCTpALIUS JEUCTBUS
PKUJKOCTH Ha
[MOrpy>KEHHOE B HEE TEJIO
11 N3MEPEHUE BEITMYHUHBI
BLITATKUBAIOIICH CUJIIBI,
BEJIEPKO, TEJIO
[MTHHAPUIECKON (HOPMBI,
[IPYKUHHBIA JUHAMOMETD:
HaTu4yne

OrHUBO BO3/YIIHOE:
Hasnauenue:
IEMOHCTpALIMS
BOCIUIAMEHEHHUS TOPIOYEH
cMecH Tpu ee OBICTPOM
CKaTHH,

TOJICTOCTEHHBIA LIMJIIUHAD,
[TOPILIEHb HA
METaUTMYE€CKOM ILTOKE C
[PYKOATKOM, TOJCTaBKa
TSl [UTMHIPA: HATMYKe

4.1.

O06opynoBaHue IS
TeMOHCTPAIIMOHHBIX
OITIBITOB

[TpuGop st
TEMOHCTPAIIMH TaBJICHUS
B s)kuakocTu: HasHaueHue:
ITEMOHCTpAIIHS U3MEHCHHS
TaBJICHUS C TITyOUHOM
[OTpY>KeHHUS,

TaTYNK TaBICHU,
KPOHILTEIH 1151
KpEIUICHHS HAa CTCHKE
cocy/a: HaTM4ne

[TpuGop st

TEMOHCTpAITH




aTMOC(EPHOTO TaBJICHHS
(Marnmebyprekue
[TOJTYIIIApHs] ):
Hasnauenue:
TIEMOHCTpPALINS CUJIBI
aTMOC(EepHOTO AaBICHHUA,
1Ba pa3beMHBIX
METaITUIECKIX
[OJTyIIapHsl C MPOYHBIMU
PyYKaMH U XOPOIIO
MpuIUIQOBAaHHBIMHU
KpasiMu, HUIIIEIb C
KpaHOM: HaJTM4He,
CO3/1aBaeMoOe BHYTPHU
[1apoB
BaKyyMMETPHUIECKOE
masienue: He meHee 0,05
MIIa,

MakcHMaIbHOE
pa3phIBaIOIEe yCUITHE: HE
Menee 90 H

HaGop Ten paBHOTO
o0beMa: HazHauenue: mis
oTrpeaeNeHus: 1
CpaBHEHHUS TEIIOEMKOCTH
1 TUTOTHOCTHU Pa3IMYHBIX
TBEPABIX MaTEPHAJIOB,
[MIHMHIPBI U3 Pa3TMYHBIX
MaTepuasoB: He MeHee 3
[1T.,

KPIOUKH IS
[1O/IBEILIMBAHUS
[[MJIMHIPOB: HAJTMYHE
HaGop Ten paBHOW MacCHhI:
Haznauenue: mig
oTnpeaeneHus u
CPaBHEHHUIO TIOTHOCTH
[Pa3TMYHBIX MaTEPUAJIOB,
[MIHHIPBI U3 Pa3IMYHBIX
MaTepHraioB: HE MEHee 3
[1T.,

KPIOUKU IS
[1O/IBEIITUBAHUS
[MJIMHIPOB: HAaJI4Ke
Cocybl cOOOIIAOIINECS:
Ha3snauenue:
IEMOHCTPALIHS
0JINHAKOBOTO YPOBHS
OJTHOPOJHOM KUJIKOCTH B




COOOIIAIOIITUXCST MEXKTY
co0oii cocynax pa3HOi
(hopMmBI,

COOOIIAIOITHECS
CTEKJITHHBIC TPYOKH
pasHoii (hOpMBI: HE MEHEe
3 miIT.,

[MO/ICTaBKA: HATUYHE
TpyOka HproToHa:
Haznauenue:
NIEeMOHCTpALIUS
0JIHOBPEMEHHOCTHU
[afeHus pa3TUYHbIX TN B
[pa3pexEHHOM BO3IyXeE,

(b yHKIUS TTOJKITIOYEHHST K
BaKyyMHOMY HAcOCY:
HaMuue,

UIMHA TPYOKH: HE MEHEe
80 cM.,

[PE3UHOBBIE TPOOKH,
HUTIENb: HaJT4due,
KOJTMYECTBO TeJ B TpyOKe:
He MeHee 3 IIT.

[Tap [Tackass:
Hasznauenue:
IEeMOHCTpAIIHS TTepeIadn
[TPOU3BOUMOTO Ha
PKUJIKOCTD JaBJICHUS B
3aMKHYTOM COCYJE,
IeMOHCTpalUs MoabeMa
PKUIKOCTH O] AJelICTBHEM
ATMOC(EPHOTO J1aBJICHUS,
METALUTAYECKUN IHJIHHAP
C oIlpaBamH, MOPIIEHb CO
IIITOKOM, TTOJIBIN
METATMYECKUI ap ¢
OTBEPCTUSIMU: HATUYUE,
JUIMHA WINHIpPA: He
MeHee 22 cM,

TaMeTp I1apa: He MeHee
8 cM

[[Tap ¢ kKoybIIOM:
Haznauenue:
NIEeMOHCTpALIUS
[pacIIupeHus TBEPOTO
Tesa Mpu HarpeBaHuH,
[ITATUB, METALITUIECKOE
KOJIBIIO C My(pTOH, THap ¢
LICIIOYKOM: HATHYUE,




JIMHA IETIOYKH: HEe MEHEe
80 MM,

TMaMeTp IIapa: He MEHee
25 MM

[[MHAPHI CBUHIIOBBIE CO
ctpyroMm: Ha3zHauenue:
ITIEMOHCTpAIIHS B3aUMHOTO
[IPUTSKEHUST MEKITY
ATOMaMHM TBEPIBIX TEJI,
KOJIMYECTBO OJUHAKOBBIX
IMJIMHAPOB: HE MEHEE 2
IIIT.,

MaTepual HWIMHAPOB:
CTaJIb U CBUHEII,

KPIOYKH 15T
[TOIBCIIMBAHUS: HAJUUHNC,
CTpYT, HaIPABJISAIOIIAS
TpyOKa: HalIu4He
[TpuGop Jlenna:
Haznauenue: mia

M CCIIE0OBAHUS
3aBUCHMOCTH
HaMpaBJICHUS
MHTYKIIHOHHOT'O TOKa OT
XxapakTepa U3MEHEHUSI
MarHATHOTO IOTOKA,
CTOMKA C KOPOMBICIIOM:
Hanu4ue,

KOJINYECTBO
QTIOMUHHEBBIX KOJICII: HE
MeHee 2 IIT.,

[pope3b B OTHOM U3
KOJICII: HAaJIU4He

MarsuT ayrooopa3Hblit
[IEMOHCTPALIMOHHBII:
Haznauenwue:
[IEMOHCTpALIUS CBOWCTB
[MTOCTOSIHHBIX MAarHUTOB,
THII MAarHUTA:
HaMarHW4YeHHBIN OPYCOK,
KOJIMYECTBO 1IBETOB
MarHuTa: He McHee 2,
0003HaYCHHE TTOJIFOCOB
MarHyuTa: HaJIn4Iue
MarauT mojaocoBoit
TEMOHCTPALIMOHHBIN
(mapa): Ha3znauenue:
ITIEMOHCTpAIINS CBOMCTB
[TOCTOSIHHBIX MAarHUTOB,




THIT MarHUTA!
HaMarHW4YeHHBIH OpyCOK
[PSIMOJIMHEHHOHN (POPMBI,
KOJIMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE TIOJIFOCOB
MarHuTa: HaJIu4me
CTpenku MarHUTHBIE Ha
mratuBax: Ha3zHauenue:
IIEMOHCTpAIIHS
B3aKMOJICHCTBHUS IIOJIFOCOB
MarHuTOB, OPUEHTAIIUN
MarHuTa B MAarHUTHOM
moJie,

HaMarHMYeHHAas CTPEJIKa:
HaJIM4He,

KOJMYCCTBO IIBETOB
MarHuTa: He MCcHee 2,
[MOJCTaBKa: HAIMYNE
Ha6op
NIEMOHCTPALIMOHHBIN
"JnexkTpocraruka”
(3JIEKTPOCKOIIBI (2 1IT.),
cynTaH (2 mrT.), majouka
CTCKJISTHHASI, ITaJIouKa
YOOHUTOBAS, INITATUBEI
p3onupyomue (2 mr.)
Maruna snekTpodopHas
JTH BEICOKOBOJIBTHBIN
nctounuk: Haznauenwue:
IS TTOJTY9eHUsT
PICKTPUIECKOTO 3apsiaa
BHICOKOT'O TTOTEHIIMAIA 1
[MOJTy4EHUST HCKPOBOTO
paspsna,

TMCKH Ha CTOMKAaX:
HaTu4Ke,

KOJIMYECTBO JIEHUIEHCKUX
0aHOK: HE MEHee 2,
[TOJICTaBKa: HAIMYKC
KOMILIEKT IpOBOIOB:
J{nmunaa: He menee 500 MM
- 4 ., 250 MM - 4 T,
100 MM - 8 mmiT.,
Ha3HAYCHUE: JIS
[TOTKJTFOUCHHUS
IEeMOHCTPAIIMOHHBIX
MpUOOPOB U
00OpyIOBaHUS K




MCTOYHUKY TOKA, /IS
COOPKH JIEKTPUUECKHUX
[ernei, BKiIovas
PIIEMEHTHI U3 pabOThHI
"[locTossHHBIM
PIEKTPUYECKUM TOK"

4.2.

OO6opynoBaHue s
mabopaTOpHBIX
padot u
[VICHUYECKUX
omBITOB (Ha 6asze
KOMIUICKTOB JIJISI

orD)

[[ITaTuB 1a0OPaTOPHBIA C
nepkaTensMu

BECHI DJICKTPOHHBIC
MEH3YypKa, peen
3Mepenns 250 M
munamometp 1 H
muaamometp S H
LIUITUHIP CTAIbHOM, 25
cMm3

LIUTUHIP aTFOMUHUEBBIN
25 cm3

LIUTUHIP aTFOMUHUEBBIN
34 cm3

LIUITUHP [JIACTUKOBBIN 56
cM3 (17151 ©3MEPEHUST CHITBI
Apxumena)

npyxuna 40 H/m
npyxuna 10 H/m

rpy3bl 1o 100 1 (6 1mT.)
rpy3 HaOOPHBII
yCTaHABJIMBAET MacCy C
marom 10 T

MEpHas JICHTA, JIMHEHKA,
TPAHCIIOPTHP

OpYCOK C KPIOYKOM U
HUTHIO

HAMPABJISAOIIAS JJIIMHON
He meHee S00 M.
J10JKHBI OBITH
oOecIieueHbl pa3HbIe
KO>(PHUIUEHTHI TPEHUS
Opycka 1o
HaMPABJISAOLICH
CEKYHIIOMED
PIEKTPOHHBINA C TATYUKOM
HaIpaBJISIOIAst CO
[IKaJION

OpYCOK JCPEBSHHBIH C
[1yCKOBBIM MarHuTOM
HUTSHON MasiTHUK C
[PY30M C TYCKOBBIM
MarHuTOM H C
BO3MOKHOCTBIO

8 1IT.

4 11T,




M3MEHEHHS JUTMHBI HUTH
pbIyar

0JIOK ITOIBWKHBIA

0JIOK HEITOBUKHBIA
KaJOpHMETP

TepMOMETP

MCTOYHHK ITATAHHS
[TOCTOSIHHOTO TOKa
(BBIIIPSIMUTEIND C
BBEIXOHBIM HAPSKEHUEM
36 - 42 B unm
OaTapeiHblii 00K ¢
BO3MOYKHOCTBIO
[PETYJIIMPOBKHU BBIXOJIHOTO
HATIPSOKCHUS

BOJIETMET
nByXxmpenenbHbii (3 B, 6
B)

amIiepMeTp
nByxmnpenenbHeiit (0,6 A,
3 A)

pesuctop 4,7 Om
pe3uctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IepEMEHHBIN PE3UCTOP
(peoctat) 10 10 Om
COCTUHUTEIILHBIC
rnpoBoja, 20 mr.

KITIOY

Ha0Op MPOBOJIOYHBIX
pesuctopos plS
coOuparoias JuH3a,
(hOKyCHOE pacCTOSIHHE
100 MM

coOuparoIas J1H3a,
(hokycHoe paccrosiaue 50
MM

paccenBaroNIas JIHH3A,
(hOKyCHOE pacCTOSIHHE -
75 MM

bKpaH

ONITUYECKAsT CKaMbsI
ciaiig "Monaenn
npeamera"

OCBETUTEITh
MOJTYIIVITAH/P C
[TAHIIIETOM C KPYTOBBIM
TPaHCIIOPTHPOM

[TpuGop 1t n3ydeHus




ra30BBIX 3aKOHOB
Kanumispbr
JludpakironHas perieTka
600 mTpUX0B/MM
JludpakirionHas perieTka
300 mTpuxoB/MM
3epkano

UlazepHas ykaska
[Tonspous B paMke

[{enu FOnra

KaTyiika MoTOK

[bi1ox n1uogoB

bJ10K KOHJIEHCAaTOpOB
Kommnac

Marsut

JJIEKTPOMAarHuT

OnuiaKy Keae3Hble B
OaHke

TexHomorn4eckas HAIpaBJICHHOCTH

1.

OOpazoBaTeNbHBIN
KOHCTPYKTOP JUIS
[PAKTUKH OJIOUHOTO
[IPOTrPaMMHUPOBAHHS
C KOMILICKTOM
TaTYNKOB

Po6oToTeXHIYeCKHiA
HaOop MpeaHa3HaueH IS
M3YYCHUS] OCHOB
[POOOTOTEXHHKH, JCTAJICH,
y3JI0B U MEXaHHU3MOB,
HEOOXOIUMBIX IS
CO3TaHHUS
[POOOTOTEXHUUECKHUX
[YCTPOMCTB.

HaGop npexacrasisier
CO00i1 KOMITJIEKT
CTPYKTYPHBIX 3JICMEHTOB,
COCTUHUTEIIBHBIX
DIIEMEHTOB H
PIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

HaGop no3Bossier
coOupats (1
[IPOrpaMMHUPOBAThH
coOupaeMblie MOJIETHN), U3
PIIEMEHTOB, BXOSIINUX B
ero cocTaB, MOICITH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKHIX
[YCTPOUCTB C
ABTOMATH3MPOBAHHBIM
yIIpaBIIEHUEM, B TOM
YHCIIe HA KOJIECHOM X0y,

A TAK)KE KOHCTPYKIIUH,

1 mIT.

1 mIT.




OCHOBaHHBIX Ha
MCIIOJIb30BaHUU TIEpeay
(B TOM 4HCIIE YEPBIUHBIX
1 3y04aThIX), a TAKXKE
[pPBIYAroB.

CBETOJIHOIHBIN
MaTpUYHBINA TUCIUICH C
0eIoii MoACBETKOM Ha
KOHTpOJLIIEpe
KonuuecTBo mopToB
BBOJIa/BBIBOJA HA
KOHTpOJJIEPE HE MEHEE O
KonnyecTBO KHONOK HE
MeHee 4

O011IEE KOJINYECTBO
hieMeHTOB: He MeHee 520
[T, B TOM YHCIIE:

1) mporpaMMupyemslii
0JIOK yIpaBJICHHUS,
KOTOPBIN MOXET paboTaTh
ABTOHOMHO U B
[TOTOKOBOM PEKHUME;

2) cepBOMOTOpPHI

3) MaTYnK CHUJITBI

4) MaTYuK pacCTOsTHUS

5) IaTyuK 1BETa

6) aKKyMYJIATOpHas
Oatapest

7) ILmacTukoBbIE
CTPYKTYpPHBIE 3JI€MEHTHI,
BKJTFOYAsT
rephopupoBaHHBIC
PJICMEHTBI: OalIKu,
KyOWKH, OCH U BaJIbl,
COCTUHUTEIILHBIC
PIIEMEHTHI K OCSIM,
[IIeCTepHH,
[peHa3HauYEHHBIE IS
CO3/IaHUS YEPBSIYHBIX U
3y0JaThIX TIepenay,
COCTUHUTEIIbHBIC U
KperneKHbIE JIEMEHTHI;
7) IlporpammHoOe
oOecIieyeHue,
MCIIONIE3YEMOE IS
[IPOrpaMMHUPOBAHUS
cOOMpaeMbIX
[POOOTOTEXHIUYECKUX
MOZICJIEH U YCTPOMCTB,




ITOCTYIIHO JJI CKaYMBaHUS
3 cetu MHTepHeT

O06pa3oBaTENHHBIN
Ha0Op 10 MEXaHUKeE,
MEXaTpOHHKE U
[POOOTOTEXHUKE

KoMIuiexT amst u3yueHust
OCHOB JIEKTPOHHUKH U
POOOTOTEXHUKHU

HaGop nomkeH ObITh
[perHa3HayeH s
[pOBEICHUS YUEOHBIX
BaHATHI IO SJIEKTPOHUKE
1 CXeMOTEXHUKE C IIEIIBIO
M3ydeHus Hanbosee
[pacIpoCTpaHEHHON
DJIEMEHTHOM 0a3bl,
[IPUMEHSEMON IS
MHKEHEPHO-TEXHUYECKOTO)
TBOPUYECTBA yUYAIIUXCS U
[pa3pabOTKH yueOHBIX
Moseneit pobotoB. Habop
TOJKEH MTO3BOJISTh
yJaIuMcs Ha MPaKTUKe
OCBOUTH OCHOBHBIE
TEXHOJIOTUU
[TPOEKTUPOBAHUS
[POOOTOTEXHUUECKUX
KOMILJIEKCOB Ha IpUMepe
yaeOHBIX MOJIEIeH
POOOTOB, a TAKKE U3YIUTh
OCHOBHBIC TEXHHUYECKUE
[pereHust B 00J1acTu
KHOCPHETHUECKUX U
BCTpaNBaeMbIX CHCTEM.

B coctaB KOMILJIEKTa
TOJDKEH BXOJAUTH HA0OP
KOHCTPYKTHUBHBIX
PIIEMEHTOB JIJIsi COOPKH
MaKeTa
MaHUITYJISITHOHHOTO
po0O0Ta, KOMIUIEKT
METaTINYECKUX
KOHCTPYKTHUBHBIX
PIIEMEHTOB JIJIsi COOPKH
MaKeTa MOOMIIBHOTO
poboTa u T.1I.

B coctaB KOMILJIEKTa
BXOIUT HAOOD
PIIEKTPOHHBIX
KOMITOHEHTOB J{JIsT

M3YyUCHUS OCHOB

1 mr.

1 mr.




PIEKTPOHUKHU U
CXEMOTEXHHUKH, a TAKXKE
KOMIUJIEKT IPUBOJOB U
TAaTYNKOB PA3TMUIHOTO
TUTIA 7151 Pa3paboTKU
[POOOTOTEXHUUECKUX
KOMIIJIEKCOB.

B cocraB komiiekra
ITOJKHO BXOJUTH: MOTOPBI
C YHKOJEPOM - HE MeHee 2
11T, CEPBOIIPUBO/T
0OJIBIIION - HE MEHee 4 1T,
CEpBOIPUBOJI MAJIBIN - HE
McHee 2 IIT,
MH(ppaKpacHBINA JaTYHK -
HE MCHEe 3 1T,
YIbTPa3BYKOBOM TATUHK -
He MeHee 3 1T, TaTYUK
TEeMIIEpPaTyphl - HE MEHEe
1 T, naTYNK
OCBEILEHHOCTH - HE MEHEe
1 mt, HabOp PIEKTPOHHBIX
KOMITOHEHTOB
(pe3ucropsl,
KOHJICHCATOPBI,
CBETOUO]IbI PA3TTUIHOTO
HOMUHAJA), KOMIUIEKT
[TPOBOJOB IS
OecraeqyHoro
[IPOTOTUIIMPOBAHUS,
[1ata OecrmaeyHoro
[IPOTOTUIIMPOBAHUS,
AKKYMYJIISITOP U 3apsTHOE
yCTPOMCTBO.

B cocTaB komIuiekTa
TOJI’KEH BXOJIUTh
[IPOrpaMMUPYEMBIN
KOHTpOJLIED,
[IpOrpaMMHUPYEMBIN B
cpene Arduino IDE win
AHAJIOTUYHBIX CBOOOIHO
[PACIIpOCTPAHSAEMbIX
cpenax pa3paboTKH.
[Iporpammupyemsli
KOHTPOJLIEP TOJIKEH
001a/1aTh TOPTAMH IS
[OIKIIIOUEHUS LIU(PPOBBIX
1 aHAJIOTOBBIX YCTPONCTB,
mHTepdericamu TTL,




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

B cocraB koMILIeKTa
TOJKEH BXOJUTh MOJYJIb
TeXHUYECKOTO 3PCHMUS,
[peACTABISIIONTUN cOO0H
BEIYHCITUTEIILHOE
YCTpPOMCTBO CO
BCTPOCHHBIM
MUKpPOTPOIIECCOPOM
(x0J1-BO sA1ep - HE MeHee 4
[T, YacTOTa siipa He
Menee 1.2 I'T, o0beM
O3V - He MeHee 512 MO,
00bEM BCTPOCHHOM
mamsTH - He MeHee 8 [0),
MHTETPUPOBAHHON
Kamepoi (MakCUMaJIbHOE
pa3perieHue
BHICOTIOTOKA,
[epe1aBaeMoro 1mo
nHTepdeiicy USB - ne
Menee 2592 X 1944 en.) n
ONTHUYECKON CUCTEMOM.
Moyiib TEXHUYECKOTO
BpeHus JOKEeH 001a1aTh
COBMECTHMOCTBIO C
[Pa3TUYIHBIMU
[IPOrpaMMUPYEMbIMHU
KOHTPOJIEPAMH C
[MOMOIIIbI0 HHTEPGEHCOB -
TTL, UART, I12C, SPI,
Ethernet. Moayib
TEXHUYECKOTO 3pEHUS
TOJKEH UMETh
BCTPOCHHOE MPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OIEPALMOHHON CUCTEMBI
Linux, mo3BoJsroniee
OCYLIECTBIIATH HACTPOUKY
CUCTEMbI MAllIUHHOTO
00y4YeHHS ITapaMeTPOB
HEUPOHHBIX CETEU NI
O0OHapYKEHHSI 00BEKTOB,
oTpeeNIeHUs UX
[apaMeTpoB U
NENISSEI
MICHTH()UKAIIH.




KOMIUIEKT JOJIKEH
o0OecrieunBaTh
BO3MO>KHOCThH U3yUEHUS
OCHOB pa3pabOTKu
[IPOrpaMMHBIX U
armapaTHBIX KOMIUIEKCOB
MHKEHEPHBIX CHCTEM,
pereHuii B cepe
"NnaTepHet Bemeit", a
TaKKe peLICHUN B
00J1aCTH POOOTOTEXHUKH,
ICKYCCTBEHHOTO
MHTEJJIEKTa U MAIIMHHOTO
00yUeHUSI.

KommbrorepHoe 000pyaoBaHne

1

HoyTOyx

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIrogaeMas
KJIaBHaTypa: HAJIM4YUE;
Pycckas packnaaka
KJIaBUATYyphl: HAIUYUE;
/[naronasnp SKpaHa: He
MeHee 15,6 TI0MMOB;
Pazperenne sxpana: He
Menee 1920 x 1080
ITUKCEIICH;

KonuuecTBo siaep
rporieccopa: He MeHee 4;
KonrdecTBO MOTOKOB: HE
MeHee 8;

bazoBast TakTOBas YacToTa
rporieccopa: He MeHee |
[T

MakcuMabHasi TaKTOBas
4acToTa Mpoleccopa: He
menee 2,5 I'T;
Komi-namarts nporeccopa:
He MeHee 6 MOaiiT;
O0beM yCTaHOBJICHHOMN
OTNIEpaTUBHON MaMATH: HE
MeHee 8 ['0aiiT;

O0BeM noIeP)KUBAEMOI
OTIepaTUBHOM MaMsTH (1]
BO3MOKHOCTH
[pacIIIpeHMsl): HE MEHee
24 I'0aiiT;

O0beM Hakomnurtens SSD:
He MeHee 240 ["0aiiT;

BpeMst aBTOHOMHOU




paboTHI OT OaTapeu: He
McHee 6 4acoB;

Bec HoyTOyKa C
YCTaHOBIICHHBIM
AKKyMYJISITOPOM: He OoJiee
1,8 xr;

Bremnanii naTepdeiic
USB crannapra He HUXe
3.0: HEe MeHee Tpex
CBOOO/IHBIX;

Bremnanii naTepdeiic
LAN (ucnons3oBanue
[epEeXOTHUKOB HE
[IpEAyCMOTPEHO):
HaIH4une;

Hanune monynen u
nHTEepdelicoB
(MCTIOIb30BaHUE
[epEeXOTHUKOB HE
mpenxycmotpeno): VGA,
HDMI,

becnipoBoaHas CBA3b
Wi-Fi: nHanuuwue ¢
[MOIIEP>KKON CTaHaapTa
IEEE 802.11n unu
COBpPEMEHHEE;
\Web-kamepa: Hanuuue;
Manunyistop "MbIb'":
HaTH4IKe;
[IpenycTraHoBiieHHAs
OTIepaIlMOHHAsI CUCTEMA C
rpaguIecKum
[10JIb30BATEIHCKUM
mHTEepdeiicoM,
oOecrieunBaroas padboTy
[pacpoCTpaHEHHBIX
00pa3oBaTENbHBIX U
00IIIECUCTEMHBIX
[IPUJIOKEHUN: HAJIMYHE.

MOV (mpunrep,
CKaHep, KOIHUpP)

Tun ycrpoiictea: MOY
(byHKIIMM TIeUaTH,
KOITMPOBAHUS,
CKaHHPOBaHMS ),

dopmat Oymaru: He
MeHee A4

[[BETHOCTD: YepHO-OEIbIi;
TexHosorus nevaru:
mazepHas

MakcumanbHOe

1 mIT.

1 mIT.




paspelleHre neyaTu: He
Mmeree 1200 X 1200 Touek;
uTepdeiicer: Wi-Fi,
Ethernet (RJ-45), USB.

Tabauya N 2

NPO®WIBHBIN KOMILJIEKT OBOPYJOBAHUS

HaumenoBanue
obopynoBaHus

Kpatkue npumepHbie
TEXHUYECKUE XapaKTEPUCTUKU

KonnuecTBO enuHNAIL
JUIs PO HIIEHOTO
KOMILJICKTa
(0011€00pa30BaTEIBLHEIE
OpraHu3aIyu, He

KonnuecTtBO enuHNAIL
VI PO HIIEHOTO
KOMILIEKTa
(MaJIOKOMILIEKTHBIE
00111600pa30BaTEIIbHBIC

SBIISIOIINECS OpTraHu3aIim), eJl. U3M.
MaJIOKOMIIJICKTHBIM),
eJ1. U3M.

HbA30BAS (OBA3ATEJIbBHASA YACTD)
EcTecTBeHHO-HayYHasi HAITPABICHHOCTb
1. [udposas OOecnieuynBacT BHIMOJIHEHUE (3 HIT. 2 mrT.

iTabopaTopus 1Mo ImabopaTOpHBIX pabOT HA

Ouosiorun ypOKax 1o OMOJIOTruu B

(yueHndeckas) OCHOBHOM IITKOJIE U

[TPOEKTHO-KUCCIIEI0OBATEIBCKOM
NesATETbHOCTH YIaIIHXCsl.
Komriexkranus:
becnipoBOAHON MYJIBTUIATYUK
[10 OMOJIOTHH C 6-10
BCTPOCHHBIMH JIATYNKAMM:
/laTyuK BIaXKHOCTH C
TMana3oHOM U3MEPECHHS
0...100%

JlaTark OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHHUsI He
y>ke uem ot 0 10 180000 5k
JlaTunk pH ¢ nuamazornom
3MepeHus He yxxe uem ot 0
o 14 pH

/laTyuk TEMIIEpATypHI C
Tuana3oHOM U3MEPEHHUsI He
y>ke ueM ot -20 1o +140 C
JlaTank
PIEKTPONPOBOAUMOCTH C
Tuana3oHaMHu U3MEPEHUS He

y>ke ueM oT 0 10 200 MxCwm;




oT 0 mo 2000 mxCwm; ot 0 10
20000 MmxCm

J/laTunkK TEMIiepaTypsl
OKpY>Karollen cpeibl C
arna3oHOM U3MEpEeHHsI He
y>ke yem oT -20 no +40
AKceccyaphl:

Ka6ens USB
COCTUHUTENbHBIN

3apsiiHOE YCTPOMCTBO C
KaGeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 11O
PKCIUTYaTaIuy 1udpoBoit
maGopaTtopuu

[{udposas Buacokamepa ¢
METaUIMYE€CKUM IITAaTUBOM,
pazpemienue He mexee 0,3
Mmnukc

[IporpammHOe oOecrieueHne
Mertoanueckue
[pekomeHanuu He Menee 30
pabot

YakoBka

Hanuuune pycckos3bI4HOTO
CaiTa MOJJAEPKKH, HATUIHE
BIJICOPOJIUKOB.

[{udposas
itaboparopus 1o

XIMHAY
(yueHunueckas)

OOecreunBaEeT BEIITOJHEHUE
mabopaTOpHBIX padoT MO
XUMHUHU Ha YPOKax B OCHOBHOM
[IIKOJIEC U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NesITEeTbHOCTH YUaIHXCS.
KoMIuiekTanus:
becripoBoHON MYITBTHIATUNK
10 XUMHUHU C 4-MsI
BCTPOCHHBIMH JTATYUKAMHU:
JlaTunk pH ¢ nuamazornom
3MepeHus He yxxe uem ot 0
o 14 pH

/laTyuK BBICOKOM
TeMITepaTypbl (TEPMOTIAPHBIIA)
C IMAara3oHOM M3MEpPEHUs He
y>xe gem ot -100 mo +900 C
JlaTunk
PIICKTPOIPOBOAMMOCTH C
ana3oHaMu U3MEPEHUS He

3 mT.

yxe yeM oT 0 10 200 MxCwM;




oT 0 mo 2000 mxCwm; ot 0 10
20000 MxCm

J/laTunk TEMIiepaTypsl
[IATMHOBBIN C AWATa30HOM
n3MepeHus He yxe yem ot -30
o +120 C

OTnenbHbIE JATYUKU:
/laTyuK onTHYECKOU
[JIOTHOCTH 525 HM
IAKceccyapbl:

Kabens USB
COCTUHUTEIIHLHBIN

3apsIHOE YCTPOMCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO MO
PKCILTyaTaluy HudpoBoi
imaGopaTopun

Ha6op nmabopatopHoit
OCHACTKH

[IporpammHoe obecnieueHue
MeToanuecKue
pekomeHanuu He meHee 40
padot

Hanuuune pycckos3bI4HOTO
caiTa IOAIEPKKU

Hannune BuaeOpOInuKOB.

[{udposas
itaboparopus 1o

(buszuke
(yueHunueckas)

ObecrieunBaeT BBIOJIHEHNE
PKCIIEPUMEHTOB IO TeMaM
Kypca (QU3HKH.
Komrmnekrarus:
becnipoBOAHON MYJIBTUIATYUK
o ¢usuke ¢ 6-10
BCTPOEHHBIMH JTaTYUKAMHU:
[{udpoBoii qaTunk
TeMIIepaTypbl C TUaNa30HOM
M3MepeHus He yxxe ueM ot -20
o 120 C

[{udpoBoii qaTunk
a0COJIFOTHOTO JaBJIEHUS C
Tana3oHoOM U3MEPEHHsI He
yxe yeM ot 0 1o 500 kIla
JlaTyuK MarHUTHOTO TIOJIS C
arna3oHOM U3MEpEeHHUsI He
y>ke uem oT -80 10 80 MTn
/laTuynK HanpsKEHUS C
ana3oHaMu U3MEPEHUS He

y>ke geM oT -2 10 +2 B; ot -5

3 mT.




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

/laTunK TOKa HE YK€ YEM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTEeIsIMU HE MEHEE YeM:
+/-2Q;+/-49;+/-8¢
OTnenpHBIE yCTPOMCTBA:
USB ocmutorpad He MmeHee
2 kanaia, +/- 100 B
AKcCeccyaphl:

Ka6ens USB
COCTUHUTENbHBIN

3apsiiHOE YCTPOMCTBO C
KaGeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop i
[TPOBEICHUS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 11O
PKCIUTYaTaIuu 1udpoBoit
maGopaTtopuu

[IporpammHOe obecrieueHne
Mertoanueckue
pekomennanuu (40 padbor)
Hanuuune pycckos3bI4HOTO
caiTa IOAIEPKKU

Hannune BuaeOpOInuKOB.

KoMmbroTepHoe 000py10BaHKE

4.

HoyTOyx

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIIogaeMas
KJIaBHaTypa: HAIMYUE;
Pycckas packnaaka
KJIaBUATYyphl: HAIUYUE;
/Inaronanb SKpaHa: HE MEHee
15,6 nroiMoB;

Pazperenne sxpana: He
MmeHee 1920 X 1080 mukceneit;
KonmuectBo siaep
[poiieccopa: He MeHee 4;
KoanuecTBO IMMOTOKOB: HE
McHee §;

bazoBas TakTOBas yacToTa
poueccopa: He MeHee 1 [T
MakcuMabHasi TaKTOBas
4acToTa Mpoleccopa: He
menee 2,5 I'T;

Komi-naMarts nporeccopa: He




MeHee 6 MOaliT;

O0beM yCTaHOBJICHHOMN
OTNIEpaTUBHOMN MaMATH: HE
MeHee 8 ['0aiiT;

O0BeM noIep)KUBAEMOI
OTIepaTUBHOM MaMSTH (15
BO3MOKHOCTH PACIIUPEHUA):
He meHee 24 ['0aliT;

O6beM HakonuTensa SSD: He
Menee 240 I'0aiiT;

Bpemst aBToHOMHO pabOThI
oT O6arapeu: He MeHee 6
4acoB;

Bec HoyTOyKa ¢
yCTaHOBJIEHHBIM
AKKyMYJISITOpoM: He 6ouee 1,8
KT

Bremnuii uarepdeiic USB
cTaHzapta He Hxke 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnwnii uarepdeiic LAN
(Mcnosb30BaHUE
[epeXOTHUKOB HE
[IPEyCMOTPEHO): HAINUHE;
Hanuune monynei u
mHTEepdeiicoB
(Mcnosb30BaHUE
[epEeXOTHUKOB HE
mpenxycmotpeno): VGA,
HDMI,

becnipoBoHast cBsizb Wi-Fi:
HAJIMYHE C MOIJIEPKKON
crannapta |IEEE 802.11n wnu
COBpEMEHHEE;

\Web-kamepa: Hanuuue;
Manunyistop Mbb'
HaTH4Ine;
[IpenycTraHoBieHHAs
OTIepaIlMOHHAsI CUCTEMA C
rpaguyecKum
[10JIb30BATEIHCKUM
nHTEepdeiicoM,
oOecrieunBaromas padboTy
[pacpoCTpaHEHHBIX
00pa30BaTENbHBIX U
0OIIIECUCTEMHBIX
[IPUIIOKEHUN:

HaM4ue.

MOV (npunTEp,

Tun ycrpoiictBa: MOY

1 mT.

1 mr.




CKaHep, KOHUP)

(byHKIIMM TIeUaTH,
KOITMPOBAHUS,
CKaHHPOBaHMS ),

@dopmat Oymaru: He MeHee
A4;

[[BETHOCTD: YepHO-OETIbIi;
TexHosorus nevaru:
mazepHas

MakcumanbHOE pa3pelieHne
eyatu: HEe MeHee 1200 X
1200 Touexk;

lutepdeiicer: Wi-Fi, Ethernet

(R3-45), USB.

JIOITOJIHUTEJIbBHOE OBOPY IOBAHUE

EcTtecTBeHHO-HAaY4YHAas HAlIPaBJIEHHOCTD

1.

[Tudposas
iTabopaTopus 1Mo

OHOIOTHH
(yueHndeckas)

OOeceunBaEeT BLITOIHEHUE
ImabopaTOPHBIX pabOT HA
YpOKax 1Mo OMOJIOTHH B
OCHOBHOM IIIKOJIE 1
[TPOEKTHO-KUCCIIEI0OBATEIBCKOM
e TeTbHOCTH YIaIIHXCsl.
Komriexkranus:
becnipoBOAHON MYJIBTUIATYUK
[10 OMOJIOTHH C 6-10
BCTPOCHHBIMH JIATYNKAMH:
/laTyuK BIaXKHOCTH C
TMana3oHOM U3MEPECHHS
0...100%

JlaTdark OCBEIIEHHOCTH C
Tuana3oHOM U3MEpPEHUsI He
yxe yeM ot 0 1o 180000 5k
JlaTunk pH ¢ nuanazonom
M3MepeHus He yxke ueM ot 0
o 14 pH

/laTuuk TEMIIEpaTyphl C
Tuana3oHOM U3MEPEHUsI He
y>ke gem oT -20 1o +140 C
JlaTunk
PIICKTPOIPOBOAMMOCTH C
Tuana3oHaMu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MmxCwMm

JlaTunK TEMIIEpaTyphl
OKpY>Karollen cpeibl C
Tuana3oHOM U3MEPEHUsI He
ke yeM oT -20 1o +40

IAKceccyapbl:

1 mrT.

1 mIT.




Kabens USB
COCTUHUTEIIHHBIN

3apsiiHOE YCTPOUMCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTtkoe pykoBOJCTBO 1O
PKCIUTyaTaluy HudpoBoi
imaGopaTopun

[{udposas Bugecokamepa ¢
METAITNYECKUM IITATUBOM,
paspemieHue He meHee 0,3
Mrnkc

[IporpammHoe oOecnieueHue
MeToanuecKue
pekomeHnanuu He meHee 30
padot

YakoBka

Hannune pycckosi3pI4HOTO
CaiTa MOJJAEPKKH, HATUIHE
BIICOPOJIUKOB.

[Tudposas
iTabopaTopus 1Mo
XMUAY

(yueHndeckas)

O0ecneurBaeT BHITIOJHEHHE
ImabopaTOPHBIX pabOT MO
XUMUU HA YPOKax B OCHOBHOU
[I1KOJIE U
[TPOEKTHO-KUCCIIEI0OBATEIBCKOM
NesITeTbHOCTH YYalIXCs.
Komrmnekrarus:
becnipoBOAHON MYJIBTUIATYUK
[10 XUMUHU C 4-Ms
BCTPOEHHBIMH JaTYUKAMHU:
JlaTunk pH ¢ nuanazonom
M3MepeHus He yxke ueM ot 0
o 14 pH

/laTark BBICOKOM
TeMIIepaTyphl (TepMOIIapHBII)
C IMara3oHOM U3MEpEeHUs He
y>ke ueM ot -100 mo +900 C
JlaTank
PIEKTPONPOBOAUMOCTH C
arna3zoHaMy U3MEpPEHUs He
y>ke ueM oT 0 10 200 MxCwm;
oT 0 mo 2000 mxCwm; ot 0 10
20000 MmxCm

JlaTunK TEMIIepaTypsl
[IATMHOBBINA C AUATa30HOM
n3MepeHus He yxe yem ot -30
o +120 C

OTaenbHble JATYUKHU:

1 mrT.

1 mIT.




JlaTank onTHYecKOn
[JIOTHOCTH 525 HM
AKceccyaphl:

Ka6ens USB
COCTUHUTENbHBIN

3apsiiHOE YCTPOMCTBO C
Kabesem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pykoBOJCTBO 11O
PKCIUTYaTaIuy 1udpoBoit
maGopaTtopuu

HaGop nmabGopaTopHoit
OCHACTKHU

[IporpammHOe obecrieueHne
Mertoanueckue
[pekomeH1annu He Menee 40
pabot

Hannune pycckosi3pI4HOTO
caiTa IOAIEPKKU

Hannune BuaeopoInuKoB.

[Tudposas
iTabopaTopus 1Mo

(buznke
(yueHndeckas)

OO0ecrieuynBaeT BBHIIOJIHEHUE
PKCIIEPUMEHTOB MO0 TEMaM
Kypca pU3UKH.
KoMIuiekTanus:
becripoBoHON MYITBTHIATUNK
o ¢pusnke ¢ 6-10
BCTPOCHHBIMH JTATYUKAMHU:
[{udposoit qaTank
TeMIIePaTyphl C TUATTA30HOM
M3MepeHus He yxe yem ot -20
o 120 C

[{ndposoit gaTank
aOCOIFOTHOTO JJABJICHUS C
arna3oHOM U3MEpEeHHsI He
y>ke uem ot 0 10 500 kIla
JlaTyuKk MarHUTHOTO TIOJIS C
Tana3oHoOM U3MEPEHHsI He
yxe yeM oT -80 1o 80 MmTn
JlaTukK HAIIPSKEHUS C
arna3zoHaMy U3MEpPEHUs He
y>ke yem oT -2 1o +2 B; ot -5
mo +5 B; ot -10 1o +10 B; ot
-15 10 +15 B

/laTunK TOKa HE YK€ YEM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[MOKa3aTeIsIMI HE MEHEe YeM:

+/-209;+/-49;+/-8¢g

1 mrT.

1 mIT.




OTaenbHbIE YCTPOMCTBA:
USB ocuumiorpad He menee
2 kanaia, +/- 100 B
IAKceccyapbl:

Kabens USB
COCTUHUTEIIHHBIN

3apsIHOE YCTPOMCTBO C
Kabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykrop nis
[IPOBEACHUS HKCIIEPUMEHTOB
KpaTtkoe pykoBOJCTBO 1O
PKCILTyaTauy HudpoBoi
imaGopaTopun
[TporpammHoe obecrieueHue
MeToanuecKue
pexomennanuu (40 padbor)
Hannune pycckosi3pI4HOTO
caiTa IOAIEPKKU

Hannune BuaeopoInuKoB.

. [Hudposas
iTabopaTopus 1Mo
(buznonornu
(mpoduIbHBIN
YPOBEHD)

OOecnieunBaeT MPOBEJCHNUE
icCIieTOBaHUS 110
(yHKIIMOHUPOBAHUIO
YeIOBEYECKOI0 OpraHu3Ma.
Kommiekrarusi:
becnipoBOAHOI MYJIBTUIATYUK
o (hU3HOJIOTHH C 5-10
BCTPOEHHBIMH JTaTYUKAMHU:
JlaTuKK apTepUaIBLHOIO
maBnenus (0...250 MM pT. cT.)
JlaTuMk nynbca ¢ AUana3oHoM
3MepeHus He yxke uem oT 30
o 200 ya/muH

JlaTuuk Temneparypsl Teja ¢
Tuana3oHOM U3MEPEHUsI He
y>ke geM oT +25 mo +40 C
JlaTuuK 4aCTOTHI JBIXAHUS C
arna3oHOM U3MEpEeHHUsI He
y>ke yem ot 0 1o 100
[IIKJIOB/MUH

JlaTuuK yckopeHus ¢
mokaszarensmu +/- 2 g; +/- 4 g;
+/-8¢

OTaenbHbIE YCTPOMCTBA:
JlaTunk OKI' ¢ nuanazonom
M3MepeHus He Y)Ke YeM OT
-300 1o +300 MB)

JlaTunk pH ¢ nuamnazonom

1 mIT.




3MepeHus He yxke ueM ot 0
o 14 pH

JlaTuuk cusomep ¢
Tuana3oHOM U3MEPEHUsI He
yxke yeM oT -40 o 40 H
/[aTYMK OCBELIEHHOCTH C
arna3zoHoOM U3MEpEeHHsI He
y>ke uem ot 0 10 180000 5k
AKceccyaphl:

Ka6ens USB
COCTUHUTENbHBIN

3apsiiHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop 11
[TPOBEECHUS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 11O
PKCIUTYaTaIuy 1udpoBoit
maGopaTtopuu
[IporpammHOe oOecrieueHne
Mertoanueckue
[pekomeH1anuu He Menee 20
pabot

Hannune pycckosi3pI4HOTO
caiTa IOAIEPKKU

Hayimune BuaeopoInKoB.

[Tudposas
iTabopaTopus 1Mo

DKOJIOT'MH

OOecnieunBaeT MPOBEICHNUE
y4€OHOT'O SKOJIOTHYECKOTO
MOHUTOpPUHTA
MHCTPYMEHTAIbHBIMU
MeTonamu. HaGop
[IpUMEHSIETCS TPU U3yYECHU U
PKOJIOTHH, OMOJIOTHH, XUMHH,
reorpaduu u
[IPUPOIOBECHUS, a TAKKE
11 UHIUBUIYaTbHBIX
ICCIIE0BAHMS U IIPOCKTHOU
NesITeTbHOCTH IKOJIbHUKOB.
Kommekrarusi:
becnipoBOAHON MYJIBTUIATYUK
[10 YKOJIOTHYECKOMY
MOHHUTOPHUHTY C 8-10
BCTPOCHHBIMH JIATYUKAMMU:
/[aTyuK HUTpAT-UOHOB
/laTyuK XJIOpUI-UOHOB
JlaTunk pH ¢ nuamazornom
3MepeHus He yxxe uem ot 0

o 14 pH

1 mIT.




/laTark BIa)KHOCTH C
T1ana3oHOM U3MEPEHHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
Tuana3oHOM U3MEPEHHUSI HE
y>ke uem ot 0 10 180000 5k
/laTuuk TEMIIEpaTyphl C
Tuana3oHOM U3MEPEHUsI He
y>ke gem oT -20 1o +140 C
JlaTunk
PIICKTPOIPOBOAMMOCTH C
Tuana3oHaMu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 1o 2000 MmxCwm; ot 0 10
20000 MmxkCm

JlaTuKK TEMIIEpaTypBI
OKpY>Karollen cpeibl C
Tuana3oHOM U3MEPEHUsI He
y>ke gem oT -20 1o +50 C
OTnenbHbIC TaTYUKU:
JlaTunk 3ByKa ¢ QyHKIIUEH
MHTETPUPOBAHUS C
TMana3oHoOM U3MEPECHHS
4acToT HE MeHee ueM oT 50
' mo 8 kI

JlaTuyuK BIAQYKHOCTH TOYBBI C
Tuana3oHOM U3MEPEHUsI He
yxe yeM ot 0 1o 50%
/laTuuk Kuciopona ¢
ramna3zoHoM u3mepenus ot 0
o 100%

JlaTark onTHYeCcKOn
[JIOTHOCTH 525 HM

JlaTunk onTHYeCcKOn
rroTHOCTH 470 HM

JlaTank TypOUAMMETD C
Tuana3oHOM U3MEPEHUsI He
y>ke gem oT 0 1o 200 NTU
/laTuuk okucH yriepoja ¢
Tuana3oHOM U3MEPEHHUsI He
y>ke uem ot 0 10 1000 ppm
AKceccyaphl:

Kabens USB
COCTMHUTEIIbHBIN (2 IIT.)
3apsiIHOE YCTPOIMCTBO C
Kkabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CTep>KeHb U1 3aKpeTIeHUs




TaTYNKOB B IITATHBE
KpaTkoe pykoBOJCTBO 11O
PKCIUTYaTaIuu 1udpoBoit
maGopaTtopun
[IporpammHOe oOecrieueHne
Mertoanueckue
[pekomMeH1auu He Menee 20
pabot

YakoBka

Hanuuune pycckos3pI4HOTO
caiiTa MOJJICPKKH, HATTMIHE
BHJIEOPOJTUKOB.

MuKpockoI
1 POBOIA

Tun Mukpockomna:
OMOJIOTHUCCKUIT

Hacanka mukpockomna:
MOHOKYJISIpHAs

Hasnauenwue: 1abopaTopHBbIif
MeTto1 ncciieI0BaHus:
CBETJIOE 1OJIe

Marepuan ONTHKY:
ONTUYECKOE CTEKJIIO

Y BenMueHne MUKpPOCKOIIA,
Kkpat: 64 - 1280

Oxynsapsr: WF16X
O0BnexTuBsl: 4X, 10X, 40xS
(moANpYKMHEHHBIH )
PeBosibBEpHAs TOJOBKA: HA 3
00BEKTHBA

Ty NoJCBETKU: 3epKajIo WIN
CBETOAMO]T

PacnososxeHue MoICBETKU:
BEPXHSIS U HAXKHSS
Marepuan koprnyca: MeTall
[IpeameTHsIit cTonMK, MM: 90

[ 11
Yuciao Mmeramukceinei: 1

Mcroynuk nuranus: 220 B/50

1 mT.

1 mr.

Ha6op OI'D no
X MUK

B HaOop BXOIAT BEChI
ImabopaTOpHBIE IIEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKA
KOHMYECKas, MajovKa

(10 mTyK), cTakaH BBICOKHI C
HocukoM BH-50 ¢ meTkoit (2
[ITYKH), HHJIAHIP
3MepuTenbHbIN 2-50-2

(CTEKJIIHHBIH, C IPUTEPTON

CTEKJIsIHHasI, mpodupka [1X-14

1 mrT.

1 mIT.




KPBILLIKOMN ), IITATUB JIJIs
poOupok Ha 10 rHE3 ., 3aKUM
MPOOUPOYHBIH,
[marenb-iokeuka (3 mrykn),
Ha0op (hy1akOHOB IS
XpaHEHUsI PACTBOPOB U
peakTHBOB (00BEM (h1akoHa
100 mi1 - 5 KOMIUIEKTOB 110 6
mTyK, 00heM (akona 30 mi -
10 xoMIUIEKTOB 10 6 MITYK),
[IMTHH]IP U3MEPUTEIBHBIH C
HocukoM 1-500 (2 mTykn),
cTakaH BeIcOkmi 500 Mt (3
[ITYKH), HAOOp epIieit s
MBIThsSI TIOCY/IBI (€pII 17151
MBITBSI IPOOUPOK - 3 IITYKH,
epIIl SISl MBIThSI KOJIO - 3
[ITYKH), Xanat Oenbrit x/6 (2
[ITYKH), IEpYATKU PE3UHOBBIE
XUMHUYECKHE CTOHKHE (2
[ITYKH), OYKU 3aLTUTHBIE,
¢bunbTpsl Oymaxasie (100
[IITYK), TOproYee st
criupToBoK (0,33 1).

B coctaB Habop BXOAAT
[PEaKTHUBBL: AIFOMUHUM,
PKeIle30, COJIsTHAs KUCIIOTa,
MeTUIIOpanK, (heHonTaNICHH,
aMMUAaK, TIEPOKCHU] BOJOPO/Ia,
HUTpaT cepedpa U Ipyrue; B
00111ei clIoXKHOCTH - 44
[Pa3IMYHBIX BELIECTB,
MCIIOJIb3YEMBIX JJIsI
COCTaBJICHHS KOMILJIEKTOB
[PEAKTUBOB PU MTPOBEICHUN
PK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB TI0 KYpCy
[IKOJIbHOW XUMHH.

YueOHnas
itaboparopus 1o
HEUPOTEXHOJIOTHH

B cocTaB BXOOAT:

Cencop Tun 1 e menee 1
[IIT., 00eCIICYNBAET
BO3MOKHOCTh PETUCTpaALlUU
CUTHaJIa AIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(anmekTpoMuorpamMmmsl, IMI).
Perucrpanus n0ipKHa
OCYILIECTBIISETCS
HEMHBA3UBHO, CYXHMH
PIEKTPOJAMH.

1 mT.

1 mr.




B03MOXHOCTBIO KPETUICHUS K
[pyKe 4eoBeKa, 94TO JOHKHO
TaBaTh BO3MOYKHOCTD
[PETUCTPUPOBATH
PIEKTPUYECKYIO AaKTUBHOCTHU
MBIIIIIBI B 00JIACTH, HAJ|
KOTOpPOH pacrionaraercs
kperuieHue. [Ipu HanpspkeHun
MBIILIBI TOJIKHA ObITH
oOecrieueHa BO3MOKHOCTh
HaOTI0ICHUS TYIHOCTH
cur”aia (T.e. IPUCYTCTBUE
OMI'), npu pacciabiaeHun
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
IT., 00ecreurBaeT
BO3MO>KHOCTh PETHCTPAIIII
CUTHaJa
dhoTomternsmorpammsl (PI1I)
ONTUYECKUM TTyTEM, 3a CUET
M3MEHEHUS OTPAKEHHOTO OT
KPOBEHOCHBIX COCYIOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
[107] BO3JCHCTBUEM I1YJIbCOBOU
BoJIHBI. CEHCOp 0JIKEH ObITh
o0ecredeH BO3MOKHOCTBIO
KpEIUICHHS K TTOYIIIeUKe
[ajblia YeJI0BeKa.

Cencop Tun 3 He menee 1
[IIT., 00EeCIICYNBAET
BO3MOYKHOCTB: PETUCTPALIUN
CUTHaja
PIIEKTPOKAPAUOTPAMMBI
(OKT") He nHBAa3UBHBIM
CIIoco0oM;

peructpanuw I, 11 u 11l
OTBEICHUI; MOAKIIOYCHUS
PIIEKTPOIOB K CEHCOPY C
[TOMOIIBIO COCTUHUTEEHBIX
[MPOBOI0B, 000PYTI0OBAaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ve menee 1 .
o0OecreunBaeT BO3MOKHOCTb:
[pErUcTpaly CUrHala
KOKHO-TaJTbBAHUYECKOMN
peakmuu (KI'P), perucrpanus
KOTOPOTO OCYIIECTBIISIETCS Ha
[TOCTOSIHHOM TOKE;
[OIKJIFOUCHUS K TEITY




YesoBeKa C TTOMOIIBIO CYXHUX
PIIEKTPOIOB, TIOIKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYIIECTBIISIETCS C TOMOIIIBIO
TouchProof passemos.
Cencop Tun 5 He menee 1
[IIT., 00eCIICYNBAET
BO3MOYKHOCTB: PETUCTPALIUN
CUTHaJIa AIEKTPUYECKON
akTHBHOCTH Mo3Ta (D9I) ¢
[TOMOIIBIO CYXUX
HEMHBA3UBHBIX JICKTPOJIOB;
[PETUCTPALINM JICKTPUUECKOMN
AKTUBHOCTH Pa3HBIX J0JIEH
MO3ra; MOAKIIOYESHUS
PIIEKTPOJIOB K CEHCOPY C
[TOMOIIBIO COETUHUTENBHBIX
[IPOBOJIOB, 000PYIOBAHHBIX
TouchProof passemamu;
3BaKpeTICHUS 3JIEKTPOOB Ha
[MOBEPXHOCTHU T'OJIOBBI.
Cencop Tun 6 He menee 1
[IIT., 00EeCIICYNBAET
BO3MOYXHOCTB: PETUCTPALIUN
CUTHaJIa KOJIeOaHUs TPYIHOU
kietku (CeHcop AbIXaHUSA);
OTIpECTICHUS] YaCTOTHI
ITbIXaHUSI.

Y cTpoiicTBo mist cOopa
TaHHBIX OT CEHCOPOB U
[epeaady Ha epCOHAIbHBIN
KOMIThIOTEp OOecrieyrnBaeT
BO3MOKHOCTB cOOpa TaHHBIX
0T MOJKJIIOUYEHHBIX K HEMY
CEHCOPOB U OTIIPABKY
[MOJTy4eHHBIX TaHHBIX Ha [1K.
[loakinroueHne HEeHTPaIbHOTO
Moyiist K [TK ¢ moMonipro
USB-ka6ens. LlenTpanbHbIit
MOJyJIb UMEET HEe MeHee 1
[11T.: TAJIbBAHUYECKYIO
n3osrstuio ot I1TK.
[{eHTpanbHBIN MOLYJIb
o0OecredrnBaeT BO3MOKHOCTh
0JIHOBPEMEHHOT'O
[MOIKJIFOUEHUS BIUIOTH 10 4
ceHcopoB. KaxxipIil 13 BX010B
[{eHTpambHOTrO MOYJISI UMEET
raJIbBAHUYECKYIO U30JISIIUIO




(oOecreueHre MeXKaHATBHON
rajTbBAHUYECKOU M3OJISIINHN ).
[ToaknroueHne CeHCOPOB K
[{eHTpanbHOMY MOZYJIIO
OCYIIECTBIISIETCS C TIOMOIIIBIO
CTHEIIHATN3UPOBAHHBIX
pazbemoB turma LEMO,
00eCTIeunBaOIINX
[MPaBUIILHOCTH TTOAKITIOUCHUS
pazbeMa M CHUKAIOIINX PUCK
CIIy4ailHOTO KacaHus
[Pa3bEMOB TOKOTIPOBOISIITUX
JacTeH, a TakKe
00eCTIeYNBAIOIINX 3ALIUTY OT
HECaHKITMOHUPOBAHHOTO
[TOIKJTFOUEHUS K
[MPOM3BOJIBLHBIM YCTPOMCTBAM.
Monyns "Knonka" He menee 1
[IIT., 00EeCIICYNBAET
BO3MOYKHOCTB: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB H
O0TMeuYaTh HE MeHee 3-X
PA3IMYHBIX KATETOPHUH
COCTOSTHUI.

Y cTpoiicTBO, BXOISIIIEE B
cocTaB J1a00paTOPHH, JOJKHO
00ecreunBaTh BO3MOKHOCTh
[PETUCTPALK apTEPUATHHOTO
TaBJICHMUS.

[IporpammHOe oOecrieueHne
(manee - I10). JomkxHo
o0OecreuynBaTh BU3YaTH3aIHIO
11 00paboTKy
[PETUCTPUPYEMBIX CUTHAJIOB.
['J1aBHOE OKHO ITPOTrpaMMBbI
ITOJDKHO COCTOSITh U3 BKJIQJIOK,
KaK7asi i3 KOTOPBIX
COJIePKUT HAOOP TpaduKoOB,
HEOOXOIUMBIX JUISI
0TOOpaKkeHHs TpeOyemMoi
MH(pOpMaLny.

JloyKHA UMETHCS BKJIAIKA IS
0JTHOBPEMEHHOTO TPOCMOTpa
CUTHAJIa CO BCEX CEHCOPOB,
0JTHOBPEMEHHO
[MOAKITIOYEHHBIX K
[{eHTpanbHOMY MOAYJIIO.

JT0 obOecrieunBaeT
BO3MOYKHOCTh




MHOTOKaHaJIbHOTO
(monurpau4ecKoro) pexxuma
[paboTHI yCTPOMCTBRA.

Tak:Kke TOJKHBI UMEThCS
BKJIAJIKU IS BU3YyaIH3aluu
CUTHAJIOB OT ceHCcopoB OMI',
@I, OKT', KI'P, 93T,
CEHCOpa JIbIXaHHsl, KHOTKH; a
TaK)Ke POU3BOJHBIX
rpaduKOB, HA KOTOPBIX
BH3YyaIH3UPYIOTCS
cre(pUIHBIC JIJISI TOTO WIH
MHOTO CUTHAJIa BEJTUYUHBI.
[10 noikHO 1aBaTh
BO3MOKHOCTh BU3YallU3allUH
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, a
MMEHHO:

- OMI': Bu3yanuzanus
CUTHaJa, CIEKTP CUTHAJA,
AMIUTUTYIHBIN TPUTTEP

- OIII': Bu3yanuzamus
CUTHaJja, CIIeKTpa CUTHaa,
TaxorpaMMel, rpaduk mysabca
- OKI': Bu3yanu3zanus
CUTHaJIa, TaXOIPaMMBI,
rpaduk myibca

- KI'P: Bu3yanusanus cursana
- O01": Bu3yanuzanus
CUTHaJja, CIIeKTp CUTHaJa,
aMILTUTY/a anlbda-puTma,
AMIUTUTY1a OeTa-puT™MA.

- CeHcop JbIXaHUs:
BH3yalH3alus CUTHAIA,

- Knonka: Buzyanuszanus
CUTHaja pa3MeTKU

[1O noKHO UMETH
BO3MO>KHOCTh KAaCTOMMU3AIINH
1 HacTpoiiku [10 mis

b PeKTUBHOTO OTOOpaKEHNUS
rpadMKOB: HACTpPOIiKa 11BETA,
BBHIOOp TTAPAMETPOB TSI
aHaIM3a, BEIOOD
0TOOpakaeMbIX TPadUKOB,
MaciTaOupoBaHue rpaduKoB.
T1O noKHO UMETH
BO3MOYKHOCTH 3aITUCH U
BOCIIPOM3BEICHUS
[PETUCTPUPYEMBIX CUTHAJIOB.




B03MOXXHOCTh HACTPOMKHU
mapameTpoB (hUIbTpaUU
CUTHaJIa C TIOMOIIBIO (PUIBTpa
HIDKHUX 4acToT, (PUIIbTPa
BBICOKMX YacTOT, TIOJIOCOBOTO
(buIbTpa, peKEKTOPHOTO
(dbunpTpa.

C uenpio ynoOCcTBa aHAIK3a
CHTHAJIa, TOJDKHA UMETHCS
BO3MOKHOCTH 3aIHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(aiin, ¢ mocienyromiei
BO3MOYKHOCTBIO X
[OCIIETyIOLIETO
BOCIIPOU3BENICHHS B TAHHOM
[1O (MuMUTHPYS PETHUCTPALIHIO
CHTHAJIa B PEXKUME PEaTbHOTO
BPEMEHM ).

B cocTaBe: MeTOIUYECKUE
MaTepuabl A YIUTENS U
00yJaronuXxcs, ONMMCAHNE
[1OJIKJTIOYEHUS] CEHCOPOB
iTabopaToOpun, UHCTPYKITUHU 110
croyib3oBanuio 110,
omucaHue JJabOpPaTOPHBIX U
[PaKTUYECKHX pabOT, KOTOPOE
B TOM YHCJIE€ COACPKHUT
[pe3CHTAIHOHHBIE
MaTepHaIbl.

'Y iakoBKka/KOpoOKa
mabopaTopuu JOKHA
oOecrieunBaTh yI00HOE
XpaHEHHE U COJIePKaTh
[OJICKA3KH TSI
[PACTIONIOKEHHS] CEHCOPOB U
YCTPOWCTB JTA0OpaTOPHH ISt
yIOOHOT'O UCIIOJIb30BAHUS
[pEIo1aBaTeI MU 1
00y4JaOIUMUCS.

TexHogoruaeckas HAIpaBJICHHOCTH

0.

O0Opa3oBaTENHHBIN
KOHCTPYKTOP IS
MPAKTUKU OJIOYHOTO
[IPOrPaMMUPOBAHHUS C
KOMILIEKTOM
TATYNKOB

PoGoToTexHudeckuii Habop
[IpCAHA3HAYUCH IJI U3YYCHU A
OCHOB pOOOTOTEXHHKH,
nerasnei, y3J0B U
MexaHH3MOB, HEOOXOIUMBIX
TS CO3TaHUS
[POOOTOTEXHUUECKHIX

YCTPOMCTB.

1 mT.

1 mr.




HaGop npexacrasmsieT co0oit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COEIMHUTEIbHBIX
PIIEMEHTOB U
PIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

HaGop mo3Bosisier codupars (U
[IPOrpaMMHUPOBATH
coOupaeMble MOJICTH), U3
PIIEMEHTOB BXOSIIHUX B €TO
COCTaB, MOJIEIH MEXaTPOHHBIX
1 POOOTOTEXHUIECKHIX
[YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
yIIpaBJIE€HUEM, B TOM YHUCJIE Ha
KOJIECHOM XOJY, a TaK ke
KOHCTPYKLIUNA, OCHOBAaHHBIX Ha|
MCII0JIb30BaHUH Tiepeay (B
TOM YHMCJI€ YEPBSIUHBIX U
3yOUaThIX), a TaK e PhIYaroB.
CBETOJIUOIHBIA MATPUYHBIN
mucrieii ¢ 6e1oi moICBEeTKOM
Ha KOHTpOJLIepe

KonnuecTBO mopToB
BBOJIa/BBIBOJA HA
KOHTpOJJIEPE HE MEHEE 6
KonnyecTBO KHOMOK HE MEHEE
4
OO0111ee KOIMYECTBO
hJIEMEHTOB: He MeHee 520 miT.,
B TOM YHUCJIE:

1) mporpamMmmMupyemsiii 010K
YIIpaBJICHUS, KOTOPBIA MOKET
[paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKUME;

2) cepBOMOTOpPHI

3) TaTYuK CHUJITBI

4) TaTYuK pacCTOSTHUS

5) IaTyuK IBETa

6) akKyMyJIATOpHas 6atapes
7) ILmacTukoBbIE
CTPYKTYpPHBIE 3JIEMEHTHI,
BKITIOYas ep(oprpoBaHHbIE
PIIEMEHTHI: OalKu, KyOuKH,
OCH Y BaJIbl, COCIMHUTEILHBIC
PIIEMEHTHI K OCSIM, IIECTEPHH,
[peHa3HAYCHHBIC IS
CO3/1aHUS YEPBSIUHBIX U
3yOuaThIX TIepenay,




COCMHUTEIIbHBIC U
KpPETIEe)KHBIC 3JIEMEHTHI;

7) [IporpammHoOe
oOecrieyeHre, UCIob3yeMoe
TUTs1 IPOTPaMMHUPOBAHUS
COOMpPaeMbIX
[POOOTOTEXHUUECKUX MOJICIICH
1 YCTPOMCTB, TOCTYITHO JUIS
CKa4YMBaHUS U3 CETH
HTEepHET

10.

O0pa3oBaTENHHBIN
Ha0Op 1O MEXaHUKeE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMIuiexT amst u3yueHust
OCHOB JIEKTPOHHUKH U
POOOTOTEXHHUKHU

HaGop nomkeH ObITh
[perHa3HaueH s
[pOBEICHUS YIEOHBIX
BaHATHI IO SJIEKTPOHUKE U
CXEMOTEXHUKE C IETbI0
M3y4ueHus Hanbosee
[pacIpoCTpaHEHHON
DJIEMEHTHOM 0a3bl,
[IPUMEHSEMON IS
MHKEHEPHO-TEXHUYECKOTO
TBOPUYECTBA yUYAIIUXCS U
[pa3pabOTKH yueOHBIX
Moneneit pobotoB. Habop
ITOJKEH MO3BOJISITh YUalUMCs
Ha TIPAKTHKE OCBOUTH
OCHOBHBIE TEXHOJIOTHHI
[TPOEKTUPOBAHHUS
[POOOTOTEXHUUECKHIX
KOMIUJICKCOB Ha TIpAMeEpe
y9eOHBIX MoieTiel POOOTOB, a
TaK)Ke U3Y4YUTh OCHOBHBIC
TEXHUYECKHE PeIlleHUs B
00J1aCTH KHOEPHETHUECKUX U
BCTPaNBaEMbIX CHCTEM.

B cocraB KOMIIEKTa JOJIKEH
BXOIUTH HAOOP
KOHCTPYKTHBHBIX JIEMEHTOB
u1s1 COOpPKM MakeTa
MaHHITYJISIIUOHHOTO poOoTa,
KOMIUIEKT METAJUIMYECKUX
KOHCTPYKTHUBHBIX JIEMEHTOB
u1st COOpPKM MakeTa
MOOMIIBHOTO poOOTa U T.II.

B coctaB KOMILJIEKTa BXOJUT
HA0O0p AIIEKTPOHHBIX
KOMITOHEHTOB JJ11 U3YYEHHUS

1 mT.

1 mr.




OCHOB 3JIEKTPOHUKH U
CXEMOTEXHHUKH, a TAKXKE
KOMIUIEKT IPUBOJOB U
TATUYNKOB PA3IMYHOTO THIIA
TS pa3paboTKU
[POOOTOTEXHUUECKUX
KOMIIJIEKCOB.

B cocTaB KOMIIJIEKTA JTOJKHO
BXOJIUTh: MOTOPBI C
PHKOJIEPOM - HE MEHee 2 T,
CEPBOIMPUBO/T OOJIBIIION - HE
MeHee 4 11T, CepBOIPHUBO/L
MaJIbIid - He MEHee 2 IIT,
MH(PaKpaCHBIH JaTYUK - HE
MeHee 3 1T, yIbTPa3ByKOBOU
TaTYMK - HE MeHee 3 11T,
TaT4YMK TeMIIepaTyphl - He
McHee 1 T, JaT4ukK
OCBEIICHHOCTH - HE MeHee 1
[T, Ha0Op PIEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHJIEHCATOPbI, CBETOAHO/IbI
[Pa3IMYHOTO HOMHUHAJA),
KOMILIEKT MPOBOJOB JIJIsi
OecraeqyHoro
[IPOTOTUITHUPOBAHMS, TIJIaTa
OecraeqyHoro
[IPOTOTUIIMPOBAHMS,
AKKYMYJISITOP U 3apsiIHOE
YCTPOMCTBO.

B cocTaB KOMIIJIEKTa JOKEH
BXOJIUTH MPOTPaMMHUPYEMbIT
KOHTpOJLIED,
[IpOrpaMMHUPYEMBIN B Cpelie
Arduino IDE uaun
AHAJIOTUYHBIX CBOOOIHO
[pacIipoCTpaHsIEMbIX Cpeiax
pa3paboTKH.
[Iporpammupyemsli
KOHTPOJLIEP TOJIKEH
001a1aTh TOPTAMHU IS
MOKIIIOUEHUS IU(PPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
uatepgericamu TTL, USART,
I12C, SPI, Ethernet, Bluetooth
v WiFi.

B cocTaB KOMIIJIEKTa JOIKEH
BXOJIUTh MOJIYJIb
TEXHUYECKOTO 3pEHHUS,




[peACTABISIIONTUN cOO0H
BEIYHUCITUTEILHOE YCTPONCTBO
CO BCTPOEHHBIM
MUKPOITPOIIECCOPOM (KOJI-BO
siep - He MeHee 4 IIT,
yacToTa siipa He MeHee 1.2
[T, 00beMm O3V - He MeHee
512 MO, 00beM BCTpOEHHOU
mamsTH - He MeHee 8 [0),
MHTETPUPOBAHHON KaMepOn
(MaKcUMaJIbHOE pa3pericHue
BUICOTIOTOKA, ITEPEIaBaeMOT0
o uaTepdeiicy USB - He
Menee 2592 X 1944 en.) n
ONTUYECKON CUCTEMOM.
Moysib TEXHUYECKOTO
BpEHUsI TOJDKEH 00J1a/1aTh
COBMECTHMOCTBIO C
[Pa3TMYHBIMU
[IPOrpPaMMUPYEMBIMHU
KOHTpPOJJIEPAMH C TIOMOIIIbIO
unTepdeiicos - TTL, UART,
I12C, SPI, Ethernet. Moayib
TEXHUYECKOTO 3pEHUS TOJDKEH
IMETh BCTPOEHHOE
[porpaMMHOe oOecrieueHue
Ha OCHOBE OIEPALMOHHOM
cructemsl Linux,
[TO3BOJISIFOIIIEE OCYIIECTBIISATh
HACTPOUKY CUCTEMBI
MaIIMHHOTO O0yYCHHS
[TapaMeTpPOB HEHPOHHBIX
ceTelt 17151 OOHapYKEeHUs
00BEKTOB, ONIPEACIICHUS UX
[1apaMeTPOB U JaJbHEUIIEeH
MIeHTH(DUKAITHH.

KommiekT nomkeH
00ecreurnBaTh BOZMOKHOCTh
M3ydeHHs] OCHOB Pa3paboOTKH
[IPOrpaMMHBIX U anmapaTHBIX
KOMITJICKCOB HH>KEHEPHBIX
CHCTEM, pEIICHU B cepe
"MuTepHeT Bemiel", a Takxke
perieHuit B 00acTu
POOOTOTEXHUKH,
ICKYCCTBEHHOT'O MHTEJIEKTa
1 MAIIMHHOTO OOy4YeHMUSI.

11.

UersipexoceBoi
yaeOHBIN

VueOHbBIH
[POOOT-MaHUTTYJISITOD

1 mrT.

1 mIT.




POOOT-MaHUTTYJIATOP
C MOOYJIbHBIMH
CMEHHBIMA
HAcaKaMu

[peHa3HauYeH /17151 OCBOCHUS
00y4JarOIUMHUCS OCHOB
POOOTOTEXHUKH, JJIS
[OJIrOTOBKH 00YYaIOIMIUXCS K
BHEPEHUIO U MOCIEAYIOLEMY
MICTIOJIB30BAHUIO POOOTOB B
[TPOMBIIIJIEHHOM
[TPOU3BOJICTBE.

KonmnuecTBo oceii podoTa
MaHUTTYJISITOPA - YETHIPE.
[lepemernieHre MHCTPYMEHTA B
[IPOCTPAHCTBE IO TPEM OCSIM
ITOJKHO YIIPaBIISITHCS
[ITarOBBIMU JBUTATEIISIMHU.
Hanpspkenve nutanus
[I1arOBBIX JBUTATENICH HE
6oxee 12 B.

CepBoBUraTeNIb YETBEPTOM
0CH JIOJDKEH 00ecreunBaTh
[MOBOPOT MHCTPYMEHTA.

'Yron noBopoTta
MaHUTTYJISTOpA HA OCHOBAHHUH
BOKPYT BEPTHUKAJILHON OCH HE
Menee 180 rpaaycos.

/111 onpesiesieHus MOJI0KEHUs
MaHUTTYJISITOpa MPU TOBOPOTE
BOKPYT' BEpTUKAJIBHOU OCU
TOJKEH HCIOJIb30BaThCS
PHKOAEP.

Yron moBopoTa 3aaHero
[1e4a MaHUIYJISTOpa He
Menee 90 rpagycos.

YT0J1 TOBOpOTa IIEPEAHETO
[1eya MaHUIYJISTOpa He
Menee 100 rpaaycos.

/111 onpesiesieHns MOJI0KEHUs
3aJTHETO U TIEPEIHEro ey
MaHUITYJISITOpPA T0JKEH
MICTIOJIB30BATHCS TUPOCKOII.
Yron noBopoTa 1o 4eTBepTon
ocu He MeHee 180 rpanycos.
JlomkHA OBITH BO3MOYKHOCTh
OCHAIIICHUS] CMEHHBIMU
HacaakaMmu (HarpuMmep,
eprkaTellb KapaHaaia wuin
(dhomacTepa, IprcocKa ¢
CEpBOJIBUTATEIIEM,
MexaHHYeCKOe 3aXBaTHOE
yCTPOMCTBO €




CepBOABUTATENEM,
[YCTPOMCTBO 151 Ta3€pHOU
paBUPOBKHU W YCTPOUCTBO
11 3D-nieuatn).

JlomkHA OBITH BO3MOYKHOCTh
[TOAKITIOUEHUS
ITOTIOTHUTEIIBLHBIX YCTPONCTB
(Hampumep, TpaHcIoOpTEpa,
penbca Ui epeMeleHus
poOoTa, MyabTa yIpaBIeHUs
TUIa JHKOMCTUK, KaMEphI
MaIIMHHOTO 3PEHUS,
ONTUYECKOTO J1aTYHKA,
MOTyJ1s1 OECTIPOBOHOTO
ocrtymna.
PoOOT-MaHUITYTIATOP TOIKEH
o0OecrieunBaTh MepeMeIICHHE
HacaJ K1 B IPOCTPAHCTBE,
AKTHBALIMIO HACAKH,
BO3MOKHOCTD MTOJTYYSHU S
CUTHAJIOB OT KaMephl U
TaTYMKOB, BOBMOXXHOCTh
yIIpaBJIeHUS
TOTIOJTHUTEIbHBIMU
yCTpOICTBaMU.

Marepuain kopiryca -
amfoMuHA. [lnamerp paboueit
30HBI (0€3 yueTa HaBECHOTO
MHCTPYMEHTA U YE€TBEPTON
ocH) He MeHee 320 MM.
aTepdeiic moakiIoYeHus -
USB.

JlomkeH nMeTh BO3MOKHOCTh
ABTOHOMHOW pabOoTHI U
BHEIIIHETO YIIPaBJICHUS.

Y ipaBisomuii KOHTPOJUIEP
TOJDKEH OBITH COBMECTHM CO
cpenoit Arduino.

Y IIpaBIAOIKN KOHTPOJLIED
COBMECTHUM CO CpEeIoil
porpammupoBanus Scratch,
1 SI3BIKOM IPOTPaMMHUPOBAHUS
C.

JlookeH oOecrieunBaTh
[TOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIaHHBIM YroJI U Ha
3alaHHBIN YTOJI, IOBOPOT I10
UETBEPTOW OCH HA 3aJJaHHBIN
yroJ1, IBH>KCHHE B




KoopauHatel X, Y, Z,
[epeMenieHue Ha 3aJJaHHOe
[PACCTOSTHUE TI0 KOOpJMHATAM
X, Y, Z, nepenady JaHHBIX O
TEKYIIEM TTOJIOKEHUH YTJIOB,
[epefady JaHHBIX O TEKYIIUX
KOOpJAMHATaX WHCTPYMEHTA.
/loJkeH noaiepKuBaTh
[epeMenicHre B JeKapTOBBIX
KOOpAMHATAX U yriax
[MOBOPOTA OCEH, C 3aJIaHHOMN
CKOPOCTBIO U YCKOPEHUEM.
Tunbl nepemMenieHnii B
IEKapTOBBIX KOOpAMHATAX:
IIBIDKEHUE 10 TPACKTOPHUH,
NIBH>KEHUE T10 TIPSMOU MEXKITY
TBYMST TOUKAMHU,
[epenpbIriBaHue U3 TOYKU U
TOYKY (TepeHOC OOBEKTA).

12

|ObpazoBaTenbHbII

Ha0Op JUTsl U3YYICHUS
IMHOTOKOMITOHCHTHBIX]
POOOTOTEXHUYECKHIX
CUCTEM U
MaHHITYJISIIIAOHHBIX
po6oTOB

OOpazoBaTeNbHBIN KOMILICKT
TOJKEeH OBITh MpelHa3HaYeH
TUTS] U3YUECHUS
[POOOTOTEXHIUYECKUX
TEXHOJIOTHI, OCHOB
MH(pOpPMaITMOHHBIX
TEXHOJIOTUI U TEXHOJIOTUI
[MPOMBIIIIEHHON
ABTOMATHU3ALINH, & TAKXKE
TEXHOJIOTHI
[IPOTOTUIIUPOBAHUS U
a/1TMTUBHOTO IPOU3BOJICTBA.
B cocTaB KOMIIJIEKTA JTOJKHO
BXOJIUTH:

1) MaTennexTyanbHbIi
CEepBOMOJTYJIb C
MHTETPUPOBAHHON CUCTEMOM
yIIpaBJICHUS, TO3BOJISIFOLIEH
00BETUHATD CEPBOMOTYITH
NPyT C IPYTOM I10
[10CJIeI0BATEILHOMY
mHTEepdelicy - He MeHee 6 1T,
2) PoboToTexHU4eCKHii
KOHTpPOJIEP MOAYJIBHOTO
THIa, IPEACTaBISIONIUN
c000I1 OHOIUIATHBIN
MUKPOKOMITBIOTED C
OTNEpalMOHHONW CUCTEMOM
Linux, o0beIMHEHHBII C
nepudepruiiHbIM

1 mIT.




KOHTPOJJIEPOM C ITOMOIIIBIO
[J1aTHI PACIIUPEHUSI.
Po0oTOTEXHUYECKUI
KOHTPOJLIEP TOJKEH
YZIOBJIETBOPSITH TEXHUYECKUM
XapaKTePUCTUKAM: KOJI-BO
siIIep BCTPOCHHOTO
MUKPOKOMITHIOTEPA - HE
MeHee 4, TAKTOBas 4acToTa
siipa - He menee 1,2 [T,
00beM O3V - He meHee 512
MO, Hanmuune HHTepQErcoB -
SPI, 12C, 125, TTL, UART,
PWM, uudpossie u
QHAJIOTOBBIC TIOPTHI TS
[TOIKJIFOUCHUS BHEIITHUX
ycTpoiicTB, a Taxke WiFi nim
Bluetooth myis xommyHuKaIHH
CO BHEIIHHUMH yCTPOMCTBAMHU.
PoOoTOTEXHUYCCKHUI
KOHTPOJIIEP JTOJDKEH
00ecreunBaTh BO3MOKHOCTh
[IPOTrpaMMHUPOBAHUS C
[TOMOIIBIO CPEIICTB S3BIKOB
C/C++, Python u cBo60HO
[pacTIpOCTpaHsAEMOU CpeIbl
Arduino IDE, a tak:ke
YIIPaBJICHHUS MOJICIISIMA
[POOOTOTEXHUUYECKUX CHCTEM C
rmomornbio cpenbl ROS.

3) BerunciauenbHbI MOTYIb
CO BCTPOEHHBIM
MUKpPOKOHTPOJIIIEPOM - HE
MeHee 1 mmT.
BrranciurenbHbIil MOAYJIb
nopkeH o0amarh
BCTPOCHHBIMH U(PPOBBIMU
[mopTaMu - He MeHee 12 mT u
QHAJIOTOBBIMH ITOPTAMU - HE
MeHee 12 mmT.
BrranciurenbHbIil MOAYJIb
nopkeH o0amarh
BCTPOCHHBIM MOYJIEM
OECTIPOBOTHOM CBSI3M THITA
Bluetooth u WiFi mus
CcO3IaHus
arapaTHO-IIPOTrPAMMHBIX
[pELICHUH U

"' yMHBIX/CMapT"-yCTPONCTB




TS pa3pabOTKU pelIeHUI
"NuTepHer Benieit".
BrranciautenbHbIil MOAYJIb
TOJKEeH 0071a1aTh
COBMECTHUMOCTBIO C
nepudepuiHbIMY IIATaMH
TUIS TOAKIJTIOUEHUS K CeTH
Ethernet u nonxmroueHus
BHEITHEH CHJIOBOW HArpy3KH.
4) Moaynb TEXHUYECKOTO
BpEeHUs, TPEICTABIISIOMIMNI
co00if ycTpoiicTBO Ha 6aze
BBIUHCITUTELHOTO
MUKpPOKOHTpOJLIEpa U
MHTETPUPOBAHHOMN KaMephbl,
oOecrnieunBaroIee
[pacro3HaBaHue MPOCTEUIINX
M300paskeHUI Ha MOYyIIE 32
CueT COOCTBEHHBIX
BEIYHUCITUTELHBIX
BO3MOYKHOCTEH - HE MeHee 1
[T,

Moysib TEXHUYECKOTO
3peHus JOKEeH 00eCcreunBaTh
BO3MOXHOCTB OCYILIECTBIISITh
HAaCTPOUKY DKCIIO3ULIUH,
Oananca o6emnoro, HSV
COCTaBJISIOLINX, TJIOLIAIN
oOHapyXuBaeMol 00IacTH
300pakeHUsI, OKPYTIIOCTH
oOHapykuBaeMol 00JIacTH
300pakeHUS, TIOJIOKCHHE
O0OHapyKMUBaeMBIX o0acTei
OTHOCHUTENILHO JIPYT Apyra
Moysib TEXHUYECKOTO
BpeHus JOKEH UMETh
BCTPOCHHBIE HHTEP(EICHI -
SPI, UART, 12C wimu TTL mia
KOMMYHHKAITUU JAPYT C
NIPYTrOM HJIM BHEITHUMHU
[yCTPOMCTBAMMU.

5) Komruiekt
KOHCTPYKTHBHBIX JIEMEHTOB
13 MeTallIa i COOpKHU
MOJIETT! MAHUITYJISITOPOB - HE
MeHee 1 1T,

6) KoMIIJIeKT 2J1eMEHTOB 17151
cOOpPKH BaKyyMHOTO 3axBaTa -
He MeHee | 1miT.




O06pa3oBaTENHHBIN
[POOOTOTEXHHUECKUN
KOMILIEKT JIOJDKCH COJIEPKATh
Habop 6ubIMoTEK
TPEXMEPHBIX MOJICIICH ISt
[IPOTOTUITHPOBAHMS MOAETIEH
MOOUITBHBIX U
MaHUTTYJISITUOHHBIX pOOOTOB
paznu4Horo tumna. B coctas
KOMIUJICKTA JIOJDKHBI BXOJIUTh
MHCTPYKIIMY U METOJTUIECKUE
yKa3zaHUs 10 pa3paboTke
TPEXMEPHBIX MOJEIEH
MOOMIIBHBIX pOOOTOB,
MaHHITYJISIITUOHHBIX pOOOTOB €
Pa3TMYHBIMU THIIAME
KMHEMATUKH (YTII0Bast
KIHEMAaTHKa,
MTOCKO-TIapalieNbHAs
KIHEMAaTHKa,
menbTa-kuHeMatnka, SCARA
MTH phIYaXKHass KHHEMATHKa,
maatdopma CTroapTa v T.I1.).
OOpazoBaTeNbHBIN
[POOOTOTEXHHUUCCKUIT
KOMIUICKT JIOJDKEH COJePkKATh
MHCTPYKIIUU IO
[MPOCKTUPOBAHUIO POOOTOB,
MHCTPYKIUU U METOJTUKU
OCYIIECTBIICHHS] HHKCHEPHBIX
[pacueToB Mmpu
[MPOCKTUPOBAHUH (PaCUETHI
HArpy3KH U MOMEHTOB, pacyer
MOIITHOCTH ITPHBOIOB, pacueT
[apaMeTpoB KHHEMATUKH U
T.I1.), HHCTPYKIIHH TIO
pa3paboTKe cucTeM
VIIPABJICHUS ¥ TPOTPAMMHOTO
oOecrniedeHus Ui yIpaBIeHUS
[poOOTaMu, HHCTPYKITUU U
METOIMKH 110 pa3paboTke
CHCTEM YIPaBJICHHS C
PIIEMEHTaMU UCKYCCTBEHHOTO
MHTEIUIEKTa M MAallIHHHOTO
00yUeHUSI.

KommbroTepHoe 060pynoBaHue

13.

HoyTOyk

dopMm-(hakTop: HOYTOYK;
PKecTkast, HeOTKII0UaeMast

1 mT.

1 mT.




KJIaBUaTypa: HAIUYHE;
Pycckas packianka
KJIaBUATYphl: HAJTMYUE;
J/lnaroHainb SKpaHa: HE MEHee
15,6 mroiMOB;

Paspelienne skpana: He
MeHee 1920 X 1080 mukcedneii;
KonuuecTBo siaep
poreccopa: He MeHee 4;
KonnuecTBO MOTOKOB: HE
MeHee 8;

ba3zoBas TakTOBas yacToTa
rpoueccopa: He meHee 1 [T
MakcuMaiibHas TaKTOBAs
gacToTa mpoieccopa: He
Mmenee 2,5 I'T;

Ksmi-namsats mpoieccopa: He
MeHee 6 MOaiiT;

O0BEM yCTaHOBIICHHOMN
OIIEPaTUBHOMN MaMATH: HE
Menee 8 ['0aiiT;

O0BeM noaaepKUBAEMOM
OTepaTUBHOM MaMsATH (15
BO3MO>KHOCTH PacLIMpPEHus):
He MeHee 24 1 '0aiiT;

O6beM HakonuTens SSD: He
Menee 240 I'0aiiT;

BpeMst aBToHOMHO pabOThI
oT O6arapeun: He MeHee 6
4acoB;

Bec HoyTOyKa ¢
yCTaHOBJIEHHBIM
AKKyMYJISITOpOoM: He 6ouee 1,8
KT;

Bremnuii uarepdeiic USB
cTaHjapta He Hxke 3.0: He
MeHee TpeX CBOOOTHBIX;
Buemnnii uarepdeiic LAN
(Mcnosb30BaHUE
[epEeXOTHUKOB HE
[IPEyCMOTPEHO): HAINUHE;
Hanuune monynei u
mHTEepdeiicoB
(MCTIOJIb30BaHUE
[epeXO0/IHUKOB HE
npeaycMmotpeHo): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HAJIUYHE C MOJIEPIKKOMN




crangapta IEEE 802.11n unu
COBpPEMEHHEE;
\Web-kamepa: Haguuue,
Manunynasatop "Mplmb":
HATNYHC;
[IpenycraHoBieHHAsA
OIIepallMOHHAs CHCTEMA C
rpaduvecKuM
MOJTb30BATEIHCKIM
mHTEpdeiicom,
oOecreunBaromias padboTy
pPacTIpOCTpaHEHHBIX
00pa3oBaTeIbHBIX U
00IIeCUCTEMHBIX
[MPUITOKEHUI: HAJIMYHE.

14.

Tenexka -
XPAHHIIHILS
HOYTOYKOB

THUTI KOpITyca: METAaJT,
BO3MO>KHOCThH 0€3011aCHOTO
BALIUIEHHOTO 3aMKOM
XPaHEHHS HOYTOYKOB:
HaTH4IKe;

BO3MOYKHOCTB 3apSAKU
HOYTOYKOB: HAJIUYHE,
Mo/IepKKa HOYTOYKOB U3
KOMITUIEKTA MIOCTaBKH;
Hannure poyrepa Wi-Fi
crangaprta 802.11n wiun
coBpeMeHHee: 1 mT.
oiep>kka HOyTOyKOB U3
KOMIIJIEKTa MOCTaBKU;
KOJTMYECTBO HOYTOYKOB: OT 6
TYK, MMOJJIEP’)KKa HOYTOYKOB
13 KOMITJICKTA TIOCTaBKH;
Hanpsokenue nutanus: 220
B\50 I';

[ToTpebsiemast MOIITHOCTH, BT
(Makcumym): 2500;
[ToTpebnsemblii TOK, A
(Makcumym): 12;

/[nmuHa mHypa
PIIEKTPONUTAHUS: OT 2,5
MeTpa;

3ammTa OT nepeHanpsHKeHNs,
KOPOTKOT'O 3aMbIKaHUSI:
HaTH4IKe;

Koueca g nepenBuxeHus ¢

[TOPMO30M: HAJIMIUC.

1 mrT.

1 mIT.




