MUHHUCTEPCTBO NPOCBEIEHUSI POCCUNCKOM
®EJIEPALINU

PACIIOPAKEHUE
ot 12 ssuBapsa 2021 r. N P-6

OB YTBEPXJIEHUU METOJINYECKUX
PEKOMEHJIALIMH 11O CO3JIAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIIEOBPA3OBATEJBHBIX OPTAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX TOPOJIAX, IIEHTPOB OEPA3OBAHUS
ECTECTBEHHO-HAYYHOMW U TEXHOJOTMYECKOU
HATIPABJJEHHOCTEN

Bo ucnonnenne nynkra 4 [IpaBun npenocTaBiaeHus U pacnpeneneHus cyocuauii u3 deaepaabHOro
Oromkera Oromkeram cyobekToB Poccmiickoit denepanuu Ha codUHAHCUPOBAHUE PACXOIHBIX
00s13aTeIbCTB CyOheKTOB Poccuiickoit denepanny, BOSHUKAIONINX MPU PeaTU3aIlii PErHOHABHBIX
MIPOEKTOB, 00ECIeUNBAIONINX JOCTI)KEHUE LIeJiei, MoKa3aTeledl M pe3ylbTaToB (enepatbHbIX
MPOCKTOB, BXOMAIIMX B COCTAaB HalmMOHaNbHOro mpoekra "OOpazoBaHue", B pamKax
rocyaapcTBeHHo# mporpamMmbl Poccuiickoii @enepanun "Pa3Butne oOpazoBanus', IPUBEACHHBIX B
[Ipunoxennn N 5 k rocynmapctBeHHOW miporpamme Poccuiickoit @enepanuu  "Pa3Burtue
oOpasoBanus", yTBep)KIeHHOU mocraHoBieHueM lIpaButenbcrBa Poccuiickoit ®denepanmu ot 26
nexadps 2017 r. N 1642:

1. YrBepauTh npunaraembie MeToauueckue peKOMEeHAalNU 10 CO3JaHuI0 U (QYHKIIMOHUPOBAHUIO B
0011e00pa30BaTeIbHBIX OPraHU3aAIUIX, PACIONIOKEHHBIX B CEIbCKOW MECTHOCTH U MaJlbIX TOpOJaXx,
LIEHTPOB 00pa30BaHMsI ECTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HaIpaBIIEHHOCTEH B pamMKax
PErHMOHANBHBIX MPOEKTOB, O0ECIEeUUBAIOIIUX JOCTHIKCHHE IeNeld, ToKa3aTelell W pe3yibTara
denepanbHoro npoekra "CoBpeMeHHas MIKoJa" HalMOHaIbHOTO npoekTa "Obpa3zoBanue";

2. KoHTpOJIb 32 HCHOJIHEHUEM HACTOSAIIETO PaclopsHKEHUs OCTaBIISAO 32 COOOH.
T.B. BACHJIBEBA

Ipunoscenue

YTBEPK/[EHBI



pacnopsceHuem
Munucmepcmea npoceewjenus
Poccuiickoti @edepayuu

om 12 auneaps 2021 2. N P-6

METOJINYECKHNE PEKOMEHJIAIINHA IO CO3IAHUIO
U ®YHKIIMOHUPOBAHMUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKO MECTHOCTH T
MAJIBIX TOPOJIAX, HIEHTPOB OBPA30BAHUS
ECTECTBEHHO-HAYYHOM N TEXHOJIOI'MYECKOU
HAIIPABJIEHHOCTEH

1. O01ue moJ10KeHUSA

Hacrosmme Metoanaeckue pekoMeHaanun (anee - PexoMeHaanum) HarpaBiieHbl Ha oOecrieueHue
€IMHBIX OpPraHM3allMOHHBIX W METOJUYECKHX YCIOBHHM cO3JaHUs M OOIIMX TMOJXOJ0B K
(YHKIIMOHUPOBaHUIO B 00I1€00pa30BaTeIbHBIX OpPraHU3aIUAX, PACIOJO0KEHHBIX B CEIbCKOM
MECTHOCTH M MaJbIX rOpojiaX, LIEHTPOB 00pa30oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOI
HarnpaBiieHHocTel "Touka pocra", B mensx oOecmedeHUs peanusanuu (eaepalbHOTO IMPOCKTa
"CoBpemeHHas 1mikoja" HalMoHaIbHOTO mpoekTa "O6pa3oBanue" (nayee - deaepaabHbIi MIPOEKT), B
TOM YHUCJI€ YCTAaHOBJICHUS TPeOOBAHMI K pe3ylbTaTaM HCIOIb30BaHUS cyOcuanu u3 eaepanbHOro
Oromkera Oromkeram cyOonekToB Poccuiickoit ®denepauun Ha co(UHAHCUPOBAHHE PACXOJHBIX
o0s3aTenscTB cyobekToB Poccuiickoii denepanyiy, BOZHUKAIOLIUX IPU PeaTU3allii perHOHaTbHbBIX
MIPOEKTOB, OOECHEeUMBAIOIINX JOCTH)KEHUE IleNiel, MokaszaTelneil U pesynbrara (enepaibHOro
npoekta "B 001eo6pazoBaTeNbHBIX OpraHU3alUsIX, PACIOJOXKEHHBIX B CEIbCKOM MECTHOCTH H
MajblX TOPOAAX, CO3/JaHbl M (PYHKIMOHUPYIOT IEHTPbI OOpa30BaHMsI €CTECTBEHHO-HAYYHOU H
TEXHOJIOTMYECKOW HapaBiIeHHOCTEN" .

[IpuBeneHHble B HacTosUX PexomMeHpanusx TpeOOBaHUS SBISIOTCS MHUHUMAaIbHBIMU. OpraHsl
UCIIOJIHUTENBHOM BiacTu cyObekToB Poccuiickoit deneparnu (opraHbl MECTHOTO CaMOYITPABIICHUS)
MpU peah3alii MEpONPHUATHI MO CO3JaHUI0 M (DYHKIIMOHHPOBAHHIO B 00I1€00pa30BaTEIbHBIX
OpraHMU3aIUsaX, PACIIONOKEHHBIX B CEIbCKOW MECTHOCTH M MaJbIX IOpoJax, LIEHTPOB 00pa3oBaHUs
€CTECTBEHHO-HAYYHOH W TEXHOJIOTMYECKOW HarpasieHHocTei "Touka pocrta" (mamee - LleHTpsI
"Touka pocTa') BmpaBe oOecrieunBaTh TPEOOBAHUS, MPEBBIIAIONINE YCTAHOBIEHHBIE HACTOSIIUMU
Pexomenpanusmu.

HeJ’IHMI/I CO3aaHuA HeHTpOB "Touka pOCTa" ABJIICTCA COBCPHICHCTBOBAHUC YCHOBI/Iﬁ JJI TIOBBIIIICHU A
KadueCTBa O6pa3OBaHI/IH B O6H.IGO6p330BaTeJ'IBHBIX opraHu3anusax, pacroJIOKCHHBIX B CEIIbCKOM
MCCTHOCTH U MaAJIbIX TOpOJaX, paCHIMPCHUA BO3MOKHOCTEM 06yqa}01u1/1xc;{ B OCBOCHHH y‘{e6HbIX
peaAMCTOB CCTCCTBCHHO-HaquOﬁ n TEXHOJIOTHYECKOM HaHpaBHCHHOCTCﬁ, Imporpamm
JOIIOJTHHUTCIIBHOT'O 06pa30BaHI/I}I CCTCCTBCHHO-Hay‘-IHOﬁ U TEXHHUYECKOM HaHpaBHCHHOCTCﬁ, a TaKXKeE



IUISL TIPAKTHYECKOM OTpabOTKK ydeOHOro Marepuana mno yueonsiM npeameram "®dusuka", "Xumus',
"buonorus".

Lentpst "Touka pocra" obecreurnBaoT MOBBIIICHHE 0XBaTa 00ydJaoNIMXCsi 0011e00pa3oBaTeIbHBIX
opraHmauHﬁ, PacCIioJIOKCHHBIX B CETbCKOM MECTHOCTH M MaJIBIX ropojax, nmporpamMmmamMu OCHOBHOI'O
o0Iero © JOMOJIHUTEIBHOTO OOpa30BaHUS €CTECTBEHHO-HAYyYHOH ¥ TEXHOJOTMYECKOU
HAIPaBJICHHOCTEH ¢ UCHOIb30BaHUEM COBPEMEHHOTO 000PYAOBaHHUS.

Oprann3anroHHO-TEXHUYECKOE, METOIMYECKOe U WH(POPMALMOHHOE COTPOBOXKICHHE CO3JaHUS B
cyobpekTax Poccuiickoit ®enmepanmu IlentpoB "Touka pocra" ocymectBiusier DenepaibHoe
roCyJIapCTBEHHOE aBTOHOMHOE oOpazoBarenpHOe yUpexIeHuE JIOTIOJTHUTEIIHHOTO
npodeccuoHalbHOTO OOpa3oBaHus "AkagemMHs pealu3aluu TOCYAAPCTBEHHON TMOJMTUKH H
npo¢ecCHOHANIBHOTO pa3BUTHsI paOOTHHUKOB 00pazoBaHusi MuHucTEepCTBa MpocBenieHus Poccuiickoi
Oenepanun" (nanee - GenepanbHbIi onepaTop). Anpec caitta: https:// www.apkpro.ru/.

2. lopsiaok co3manus

Hentpsr "Touka pocta" MOTYT CO3/1aBaThCs KaK 3a CYET CPEACTB cydcuuii deepaabHOTro OF0KeTa B
pamkax peanusanun deaepanbHoro npoekta "CoBpeMeHHas MmIKojia"', TaKk W B paMKax HWHBIX
MPOrpaMM U TMPOEKTOB 3a CUET CpeAcTB OromkeToB cyObekToB Poccuiickoit @eneparum, cpencTB
MECTHBIX 6IOJI)K6TOB u BH@6IO}1)K€THBIX HCTOYHHKOB.

Coznanme LlenTpoB "Touka pocra" ocymiecTBiseTcs Ha 0aze 001eo0pa3oBaTebHBIX OpTraHUu3aIlHi,
PACIIOJIOKEHHBIX B CEIIBCKOM MECTHOCTH M MAJIBIX TOPOJIax, IPH 3TOM B IIEPBYIO OYEPEb CO3AAHUE
enTtpoB "Touka pocra" peKOMEHIyeTCs] OCYIIECTBIISITh B OPraHU3ALMAX, TOKA3bIBAIOIIMX HU3KHUE
o0Opa3oBaTeNibHbIE PE3YIbTATHI.

B cnydae cozmanms Llentpa "Touka pocta 3a cuer cpeacTB cyocuanu u3 genepanbHOro OrKeTa B
pamkax ¢enepanbHoro mnpoekta "CoBpemeHHas 1mkosia" cyObekT Poccuiickoit ®deneparuun
oTpeenseT:

- Opral WCIOJHUTEIbHOW Biactu cyoOwbekra Poccmiickoit ®denmeparuy, OTBETCTBEHHBINM 3a
pealin3alnuio MEpONpUATHN MO cO3JaHuIo0 U olecrneueHuto pyHkuuoHupoBanus Llentpos "Touka
pocta" Ha Tepputopuu cyobekta Poccuiickoit denepanuu (PernoHaabHbIN KOOPIUHATOD);

- KOMIUIEKC Mep (IOPOXKHYIO KapTy) Mo co3faaHuio u GpyHkuunonupoBanuto L{entpos "Touka pocra"
coryacHo [Ipunoxxenuto N 1 k HacTosiuM PexoMeHnanusim.

Kommnexkcom Mep mpu3HaeTcs MiIaH MEPONPHUSITUNA Ha OYEpPEAHOM TOJ M JBYXJICTHHM TMIIAHOBBIN
MIEPHO/I, TPEeTyCMaTPUBAIOIINI MEPOTIPUATHS [0 CO3JaHMI0 U pyHKIHOHUpOoBaHuIo LenTpoB "Touka
pocta", BKJIIOYAIOIIHI B TOM YHCIIE:

MEpOTIPUATHS, HallpaBJIeHHbIE Ha co3anue U oTkpbiTue LlenTpoB "Touka pocra";
MEpOTIPUATHS, HallpaBJieHHbIe Ha oOecnieueHue ¢pyHkiuonuposanus Llentpos "Touka pocra";

MEpPONPUATHS TO MOBBIMICHUIO MPOo(dEecCHOHATBHOIO MacTepcTBa paboTHHKOB ILlenTpoB "Touka
pocra";

MEPOIIPUATHS IO  KOHTPOJIIO  JOCTM)KEHHS  MHMHHMMAJBHBIX  IIOKa3aTeled  COo3laHus U
¢ynkumonuposanus Llentpos "Touka pocra'.

PernonansHbIi KOOpAUHATOP B COOTBETCTBUU CO CPOKaMHU, YCTAHOBJICHHBIMU B HpI/IJ'IO)KeHI/II/I N1k
PCKOMCHI[aI_[I/I}IM, YTBCPIKIAACT:



- JIOJDKHOCTHOE JIMLIO B COCTAaBE PETHOHAIBHOTO BEIOMCTBEHHOTO IIPOEKTHOTO O(hrca, OTBETCTBEHHOE
3a coznanue u pyaknuonuposanue Llenrpos "Touka pocra";

- IIepeueHb I0Ka3aTelel U UHIMKATOPOB, COOTBETCTBYIOIIMX IpuBeIeHHBIM B [Ipmnoxxennn N 2 k
HacTosIIMM PexoMeHaanusamM, UX 3HaUCHUI;

- IepeyYeHb 0011e00pa30BaTEIBHBIX OPraHU3AIHA, PACTIOI0KEHHBIX B CEJILCKOH MECTHOCTH M MAJIbIX
ropojax, Ha 0a3e KoTOpbIX MuiaHupyercs cosnanue LlentpoB "Touka pocrta" (mo Qopwme,
npenacraBieHHoN B [Tpunoxenuu N 3);

- TumnoBoe Ilomoxxenne o LleHTpe 00pa3oBaHMS €CTECTBEHHO-HAYYHOH W TEXHOJOTHYECKOM
HarnpasiienHoctelt "Touka pocra" (Ilpunoxxenne N 4).

Coznanne nentpa "Touka pocta" Ha 6aze 001I€00pa30BATENHHON OPraHU3AMK JOMYCKAETCS Kak
MyTEM BBIICTICHUS COOTBETCTBYIOIIEIO CTPYKTYPHOTO TOApa3AeieHnus o0meo0pa3oBaTebHON
OpraHu3aIliM, TaK 1 0€3 BBIJCICHUS OTIEIBHOTO MOIPA3IeICHUSI.

OO6meoOpa3oBarenpHas OpTraHW3allds M37aeT JIOKAIbHBIA HOPMATHUBHBIM aKT O Ha3HAYCHUH
pykoBomutenst Ilentpa "Touka pocra" (Kyparopa, OTBETCTBEHHOTO 3a (YHKIIMOHHPOBAHUE U
pa3BHUTHE), a TAKXKE O cO3/aHNM LIeHTpa "Touka pocTa" U yTBEPKIEHUU MOJIOKEHHS O AEITEIbHOCTH
enTpa "Touka pocra".

PernonanpHblii KOOpAMHaTOp He mo3aHee AHA OTKpeITUs Llentpa "Touka pocrta" oOecnednBaer
pasMelieHne B crnenuaibHo co3manHoM paszaene "llentp "Touka pocrta" oduimansHOTO caiita
oOuieo0pa3oBaTeIbHOM  OpraHu3alud B MHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON  ceTH
"Unrepuer" uadpopmanuu o co3ganuu u GpyHkuunonuposanuu Llentpa "Touka pocra", B TOM ymucie
nHpopMmanuu 00 o0OpazoBaTeNbHBIX Tporpammax, obOopymoBanuu Ilentpa "Touka pocrta",
IUIAHUPYEMOM pEeXHME 3aHATUN 00ydaroluxcs, IUIAaHUPYEMBbIX Meponpusatusx. B co3manHoM
paszzaene opUIMaIBEHOTO caifTa 00pa3oBaTeNbHOM OpraHU3alK TaKkKe pa3MelaeTcss HHPopMaius o
HanpoHajasbHOM mpoekTe "OOpa3zoBaHue" (B TOM 4YHCIIE JOTOTHI), aapec caita ¥ oduimaibHas
CUMBOJIMKa MuHHCTEepCcTBa TpocBenieHus: Poccuiickoit @enepanuu.

Pernonanpubiii KoopAuHATOp 0OecrneunBaeT nHpopMupoBanue denepalbHOTO ONEpaTOpa B CiIydae
co3/laHus Ha Teppuropuu cyobekra Poccmiickoit ®@enepanuu llentpoB "Touka pocta" B pamkax
MHBIX IPOTPaMM U IIPOEKTOB, HE OTHOCSIIUXCS K peanu3ainuu denepaibHoro npoekra "CoBpeMeHHas
mKkoja" HalMoHaIbHOTO TmpoekTa "OOpasoBaHue", 3a CYET CpPEACTB OIOHKETOB CYOBEKTOB
Poccuiickoit Deaepanuu u (MIK) CPEACTB MECTHBIX OFOJKETOB U (MJIM) BHEOIOKETHBIX HCTOYHHUKOB,
a Tak)Ke HampaBlieHWe Ha corjacoBaHue DenepalbHOMY OINEPATOPy KOHUEHIMM CO3JaHUS U
¢dbyHKIIOHUpOBaHUS TakuX LIeHTpoB.

3. TpeOGoBaHusi K NOMEHICEHUAM, KOMILIEKTOBAHUIO 000Py10BAHHEM,
PacXOAHBIMHU MATEPHAJIAMHU, CPEACTBAMM 00y4eHUS U BOCITUTAHUSA

Coznmanne llentpoB "Touka pocra" mnpeamnonaracT KOMIUIEKC YCIOBHH IO OCHAILEHHUIO
0o0pa30oBaTeNIbHBIX OpraHu3aluii  00OpYIOBaHMEM, pACXOAHBIMH MaTepualaMu, CpeICTBaAMH
oOy4eHHs W BOCHUTAaHUS JUISI JIOCTH)KEHUS 00pa3oBaTelbHbIX pE3yJAbTaTOB MO MPEAMETHBIM
obOmactsasm  "EcrecTBeHHO-HayuHble npeamertsl’, "EcrecTBeHHele Hayku', "Marematuka U
unpopmaruka"”, "OOmecTtBo3HaHue U ecrtectBo3HaHue", "TexHomorus", 00pa30BaTENbHBIX
porpamm oo11ero 06pa3oBaHusl €CTECTBEHHO-HAYYHOM M TEXHOJIOTMUECKOW HapaBICHHOCTEH, pH
peanu3aiy KypcoB BHEYPOUHOU JESITEIbHOCTH U JOMOJHUTEIBHBIX 00Iepa3BUBAOLINX TPOTpaMM
€CTECTBEHHO-HAY4YHON U TEXHUYECKOW HAIPaBJIEHHOCTEN.



[lepeuens HampaBineHHOCTEH peanu3yembix Ha 0aze LlenTpoB "Touka pocta" oOpa3oBaTeIbHBIX
IporpaMM MOXKET OBITh pacUIMpeH B 3aBUCUMOCTH OT HMMEIOLIMXCS y 00Ieo0pa3oBaTeIbHbBIX
OpraHu3aIuii yCIOBHH, a TaKkKe MOTPeOHOCTE yUaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Co3nanne nenrpa "Touka pocrta" mpenanosiaraer pasBUTHE 00pa30BaTeNbHOM HH(PACTPYKTYpHI
o0meoOpa3oBaTenbHONl  OpraHM3alid, B TOM 4YHCIE€ OCHAIIeHHE 0011eo0pa3oBaTeIbHON
OpraHMU3aLUH:

- o0opynoBaHWEM, CpEACTBAaMH OOYYEeHUS W BOCIUTAHHUA /ISl W3ydeHHss (B TOM 4YHCIE
SKCIIEPUMEHTAJILHOTO) MPEAMETOB, KYypCOB, MAUCHUIUIMH (MOMAYyJIel) €CTEeCTBEHHO-HAay4YHOU
HAIpaBJIEHHOCTM Y  TEXHOJOIMYECKOM  HANpaBJIEHHOCTEM TpU  peaju3alud  OCHOBHBIX
0011e00pa30BaTeIbHBIX MPOrpaMM M JIOTIOJHUTENBHBIX 00111€00pa30BaTEeIbHBIX IPOrpaMM, B TOM
quclie A1 paclIupeHus coiep kaHns yueOHbIx npeameroB "®dusuka', "Xumus", "buonorus";

- o0opynoBaHHeM, cpeAcTBaMU OOyYEHUS] U BOCHUTAHUSA JUISI U3YYEHHUSI OCHOB POOOTOTEXHUKH,
MEXaHHKH, MEXaTPOHUKH, OCBOCHHMS OCHOB IIPOTPAMMHUPOBAHMS, peaau3aluyd IporpaMmm
JOTIOJTHUTEIHLHOTO 00pa30BaHUs TEXHUYECKON U €CTECTBEHHO-HAYYHON HANPaBICHHOCTEH U T.1.

- KOMIIBIOTEPHBIM U HHBIM O60py210BaHI/IeM.

[lepeueHb, MUHUMaIbHO HEOOXOIUMBbIE (YHKIHOHAIbHBIE W TEXHUYECKHE TpeOoBaHUA H
MUHUMAaJbHOE KOJIMYECTBO OOOpYIOBaHUS, PACXOJHBIX MAaTepUajoB, CPEICTB OOy4YeHHUS H
BocruTanus Juist ocHameHus LlentpoB "Touka pocra" (nmanee - WHGPACTPYKTYpHBIH JIHCT),
onpezensoTcs PernoHaqbHBIM KOOpPAWHATOPOM C ydeToM l[IpumepHoro mepeuHsi 000pyaAOBaHUS,
Pacxo/JHbIX MaTepUaloB, CpPEACTB OOy4YeHUS M BOCIMTAHUS IS CO3JaHMsI M 0OecredeHus
(GYHKIIMOHUPOBAHUS  LIEHTPOB  OOpa30BaHMsSI  €CTECTBEHHO-HAyYHOM W TEXHOJIOTHUYECKOM
HarnpaBiieHHOCTH "Touka pocta" B 00I1€00pa30BaTENbHBIX OpPraHU3ANMIX, PACMOJIO0XKEHHBIX B
cenbCKOM MecTHOocTH ©  Manbix ropomax ([Ipunoxxkenme N 6), TPUMEPHOTO THIIOBOTO
MH(QPaCTPpyKTYpHOTO JHCTa, ompenenseMoro @denepaibHbBIM  ONEPAaTOPOM, M  HACTOALIUX
Pexomenpamnuii.

B  pamkax  ocHameHus ~— oOmieoOpazoBaTeNbHBIX — OpraHm3anuii  npu  GOPMHUPOBAHUN
uHppacTpykTypHOro jucra cyorekr Poccuiickoii denepanuu BrpaBe BeIOpaTh CTaHIAPTHBIN WM
NpOQUIBHBIM KOMIUIEKT 000pyIOBaHUs, MPEACTaBICHHBIA B MPUMEPHOM IEpeyHe 000pYA0BaHUS,
PacXoIHBIX MaTEepPUAJIOB, CPEJCTB 00YUCHHUS U BOCIUTAHU i ocHamieHus LleaTpos "Touka pocra"
(ITpwtoxxenue N 6). Jlns MaJOKOMIUIEKTHBIX 0O0Ie00pa3oBaTeIbHBIX OpraHu3anuii <I1> oObeM
€IMHULL CPe/ICTB 00yueHusl U BoCIUTaHUsl (OPMUPYETCS] B MEHBIIIEM KOJIHUYECTBE.

<1> ManokoMILIeKTHOH 00111€00pa30BaTeIbHON OpraHu3annell B paMKax pealn3aiii MEPOTPHAITHIA
M0 CO3JaHUI0 W (PYHKIMOHUPOBAHUIO IIEHTPOB ECTECTBEHHO-HAYYHOW U TEXHOJOTHYECKOM
HaMpaBJIEHHOCTEN MPU3HACTCS obmeoOpazoBareabHas OopraHuzarus, YHCIEHHOCTh
KJIACCOB-KOMILJIEKTOB B KaX/10H U3 Mapasieneil KoTopoil cocTaBisieT He Oosiee | eIUHUIIBL.

[IpodunbHBI KOMIUIEKT 000pyIOBaHMS MOXKET ObITh BBIOpaH [Uisi 001Ie00pa3oBaTeIbHbBIX
OpraHu3alyii, UMEIIMX Ha MOMEHT co3aHus 1eHTpa "Touka pocra" Habop cpeacTB 0OydyeHus u
BOCIMTAHUS, MOKPHIBAIOIINNA CBOMMM (PYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH
pu u3ydeHuu npeameron "dusuka", "Xumua" u "buonorus".

[IpodunbHelii  KOMIJIEKT  oOopynoBaHus ~ oOecneuuBaer  3(PQPEKTHUBHOE  JOCTHIKEHHE
00pa30BaTeNbHBIX PE3yJbTaTOB OOYYAIOIIMMUCS MO MpOrpaMMaM €CTeCTBEHHO-HAyYHOU W



TEXHOJIOTUYECKOH  HampaBIEHHOCTEH, BO3MOXXHOCTb YIIIYOJNEHHOTO HU3Yy4YCHHUS  OTICIbHBIX
MPEeIMETOB, B TOM 4Hcle i (pOopMUpOBaHHUS H300pETaTeNbCKOrO, KPEaTHBHOTO, KPUTHYECKOTO
MBIIUICHUS, Ppa3BUTHS  (YHKIHMOHAIBHOM TI'pPaMOTHOCTH Yy OOy4alommuxcs, B TOM YHUCIIE
€CTECTBEHHO-HAy4YHON U MaTEMAaTUYECKOM.

[Ipu dopmupoBannr UHPPACTPYKTYPHOTO JHUCTa W3 MPOPHILHOIO KOMIUIEKTa B 00s3aTEIbHOM
MOPSIIKE 00ECIIEYMBACTCS BBIOOP CPEICTB OOyUSHUS U BOCIIUTAHUS HE MEHEE YeM 110 TPEM YIeOHBIM
npeametam ("®uzuka", "Xumus", "buosorus") u komnproTepHoro 06opyaoBanus. OcraBuuecs Mo
UTOraM OIpe/IeTIeHHs 003aTeIbHOTO 000PYA0BaHMsI CPEACTBA, PETYCMOTPEHHBIE AJIsi OCHALICHUSI
IlenTpa "Touka pocra", pacmpenenstoTcs Ha MPHOOpEeTEeHUE OTMOJHUTEIHHOTO 000pYIOBaHMUS,
BXOJIALIETO B [€peUEHb 000PYJOBaHMs, PACXOIHBIX MAaTEPUAIIOB, CPEICTB OOYyUEHHS] U BOCIMTAHUS
npoduibHoro komrekra (IIpunoxenre N 6 K METOJUUYECKUM PEKOMEHIALIUSM).

[Ipn BbIOOpPE JOMOJHUTENBHOTO OOOPYAOBAHUS TaKXKe CIEIyeT YYMTHIBaTh CHEUU(UKY H
noTpeGHOCTH OTpaciielt IKOHOMUKHU cyObekTa Poccuiickoit denepanuu.

PernonanpHblii KOOpAUHATOP OOECHEUMBAET COTJACOBaHME C(POPMHUPOBAHHOIO B COOTBETCTBHM C
TUNIOBOM (opmoii uHppacTpykTypHOro sucta ¢ denepasbHbIM ONEPATOPOM B COOTBETCTBUHU C
periiaMeHToM, onpenensieMbiM denepaabHbIM ONEPaTOPOM.

[Ipy HampaBieHWM HA COTJIACOBaHWE HH(PPACTPYKTYPHOTO JIMCTA, COJCPIKAIIETO CTaHIApTHBIC
KOMIUIEKTHI, PernoHanbHbIi KOOpAUHATOP MpenocTaBisieT (1o popme denepaabHOTO omepaTropa):

- MOATBEP)KJICHUE OTCYTCTBHUS B COOTBETCTBYIOIIUX OOpPa30BATEIHHBIX OPraHMU3AIUAX, OCHAIICHHUE
KOTOPBIX TIAHUPYETCS, 000PYIOBAaHUS, PACXOTHBIX MaTEPUAJIOB, CPEACTB OOYUICHHS U BOCTIMTAHMUS,
YKa3aHHBIX B IIEpEYHE CTaHIAPTHOI'O KOMILIEKTA;

- IOATBEPXKJICHNE HAIMUUsA (MO0 oOecriedeHne Hauams 1o MoMeHTa ocHamenus LlentpoB "Touka
pocta") yCHOBUH HJsi XpaHCHUS M HCIIOJB30BAHUSA XHMHUYECKHMX PEAKTUBOB, B TOM YHCIIC
HEOOXOUMOTO 000pYyIOBaHMsI, BKItOUas IMKad BBITSDKHOW MaHOPAMHBIN W mKad ISl XpaHEHUS
XUMHUYECKUX PEaKTUBOB OTHEYMOPHBINA, coryacHo [lepeuHto cpenctB oOydeHHMs] W BOCIHUTAHWS,
HEOOXOMUMBIX I peanu3alnud o0pa3oBaTENbHBIX MPOTpaMM HAYaJIbHOTO OOINEro, OCHOBHOTO
o01mero u cpemHero oomero oopa3oBaHusl, COOTBETCTBYIOIINX COBPEMEHHBIM YCIOBHUSIM 00y4YeHUS,
HEOOXOJUMOTO TMpU OCHAIICHUH O0O0IIe00pa3oBaTEIbHBIX OpraHU3alluid B IENAX pead3aluu
MEpONPHUATHI IO COACHCTBHIO CO37aHHI0 B cyObekTax Poccuiickoit ®dexepanuu (MCXoAs U3
MPOTHO3MPYEMOM  TOTPEOHOCTH) HOBBIX MeECT B  00meoOpa3oBaTeIbHBIX  OpPraHU3aIUsX,
YTBEPKJICHHOMY IIpriKka3zoM Munnpocsenienus Poccuu ot 3 centsops 2019 r. N 465.

O6pazoBaresnbHble OpraHu3aluy, Ha 0a3e KOTOPbIX co3aarTcs U GpyHKuuoHupyroT LlenTpsr "Touka
pocta", MOJKHBI COOTBETCTBOBATH JEHCTBYIOIIUM TPEOOBAaHUSM K YCTPOWCTBY, COACPKAHHUIO U
OpraHu3aIuy pekuMa padboThl 00pa30BaTENbHBIX OPraHU3alMi W UHBIM HOPMATUBHBIM IPABOBBIM
aKTaM, ONpPEACISIOIMIMM TPEOOBaHUS K OpraHU3alMKM OOIIEr0 M JIOTIOJHUTEILHOTO OOpa30BaHUS
neTei.

[Tomemenus (pyHKIMOHANBHBIC 30HBI, B TOM YKCie yueOHbIe KAOMHETHI (PU3UKH, XUMHUH, OMOJIOTHH)
Lentpa "Touka pocta" peKOMEHIyeTcs pacmoaraTh B Mpeenax OJHOTOo 3/1aHus.

IIpoektupoBanue, 3oHuUpoBaHuMe mnomemeHudl lLlentpoB "Touka pocra" U  omnpenenacHue
IU3aliH-PEIIEHU OCYIIECTBISAETCS C YYETOM PYKOBOJCTBA IO IMPOEKTUPOBAHMIO LEHTPOB "Touka
pocra", yrBepxaaeMoro (eaepaabHbIM ONEPATOPOM.

IIpu mpoexktupoBaHuM, 30HUpoBaHMM nomemeHuil Llentpos "Touka pocra" crnexyer y4uTHIBATH
0Cc00EHHOCTH 000PYA0BaHUS, PACXOIHBIX MaTepPHAIOB, CPEICTB OOYUYEHHS M BOCIIUTAHUS, KOTOPBIM



Oyzner obecriednBaTLCS 00pa3oBaTeIbHAs OPraHU3aIlUs.

[Ipoext 3onHupoBanus mnomemieHuit IlenTtpoB "Touka pocra" mnpencrasisercas DenepalibHOMY
oTIepaTopy OJHOBPEMEHHO C MPECTaBICHUEM HHPPACTPYKTYPHBIX JIHCTOB.

4. Opranu3zanus o0pa3oBaTebHOU 1eATEJIbHOCTH

OOpazoBarenbHast JeATeNbHOCT, Ha 0Oa3ze ueHTpoB "Touka pocrta" ocylecTBiIseTcs 10
00pa3oBaTeJIbHBIM ITPOTPaMMaM OOIIEro U AOTIOJHUTEIBHOTO 00pa30BaHMUSL

TpeGoBanwust kK popmaTy opraHuzanuu 00pa30BATEIBLHON IEATSIILHOCTH PETYIUPYIOTCS HACTOSIIUMU
PekoMeHmanmsaMu ¥ WHBIMA HH(POPMAIIMOHHBIMA W METOJAMYECKUMU MaTepuaiaMu deneparbHOTro
orepaTopa.

Hanpasnenus peanusyeMbiX ¢ HcHojb30BaHueM pecypcoB lLlentpoB "Touka pocta" mporpamm
OTpEJENAIOTCI B COOTBETCTBUM C METOJUYECKMMM MaTepuallaMd U PEKOMEHAALUIMH,
YCTaHaBJIMBAEMbIMU U AKTyaJIn3UpyeMbIMU DeiepalibHbIM ONEPaToOpoM.

Ha ©Oaze nentpoB "Touka pocrta" oOecneunBaercs peanu3anusi 00pa30BaTEIbHBIX MPOrPAMM
€CTECTBEHHO-HAYYHON U TEXHOJOTWYECKOW HaIpaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C
TpeOOBaHUSAMHU 3aKOHOJATENIbCTBA B chepe 00pa3oBaHMsI U C YI€TOM pekoMeHAanuii deaepaabHOTO
omneparopa. B obs3aTtenpHOM mopsike Ha 6aze meHTpoB "Touka pocta" obecrieunBaeTcsi OCBOCHHE
oOyvarormumucs ydeOHbiXx mpenMeroB "dwuszuka", "Xwumwusa", "buomorms" ¢ HCMOIB30BaHHEM
nprodperaeMoro 000pyI0BaHMs, PACXOIHBIX MAaTEPUAJIOB, CPEJICTB OOyUEHUS U BOCIIUTAHUSI.

He menee 1/3 o6bemMa BHEYPOUHOH NEATEIHHOCTH 00YUaIONMIUXCS TOJHKHO OBITh OPUEHTHPOBAHO Ha
MoJJIep>)KaHue €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOH HampaBlieHHOCTEeH 00pa3oBaTeIbHbIX
porpaMM, MpU 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAyYHOW HAMpaBIEHHOCTH HE MOXKET
coctaBisaTh MeHee 20% ot oOmero oObema BHEYpOUHOU aesrenbHOCTH. OOpa3oBarenbHBIE
MpOrpaMMbl TIO JPYTUM HaIMpaBiICHHOCTSM TMpPU HAIUYUU BO3MOXKHOCTH PEKOMEHIYETCS
IJTAaHUPOBATh C UCTIOJB30BaHreM pecypcoB LlenTpos "Touka pocra".

Pazpabotka paboumx mporpamm mno mnpeameram "®dwusuka", "Xwumwusa", "buosorus", ydeOHBIM
MpeIMeTaM eCTeCTBEHHO-HAyYHOU U TEXHOJOTUYECKO HalpaBIeHHOCTEH U3 YaCTH y4eOHOrO IIaHa,
dbopMupyeMoil yuacTHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUH, MPOrpaMM BHEYPOUHO AeATEeIbHOCTH
U JONOJIHUTEIILHOTO 00pa30BaHUsl OCYIIECTBISETCS 001eo0pa3oBaTe/IbHBIMU OpPraHU3alUsIMU, B
KOTOPBIX co3/1at0Tcs LeHTpbl "Touka pocta", caMOCTOSATENBHO C YU€TOM METOIMYECKIX MaTeprasoB
u pekoMmeHganuii ®PexepanbHOro omeparopa. Peammzamus 00pa3oBareibHBIX  MPOrPAMM
JOTIOTHUTEIBHOTO 00pa3oBaHUs B MAaJIOKOMIUIEKTHBIX 0O0IIe00pa30BaTebHBIX OpPraHU3aIHsIX
OCYILIECTBIISICTCS PU HATTMYUU Y OPTaHU3alUKA COOTBETCTBYIOIINX YCIOBHH. JIJI MamOKOMILTEKTHBIX
o011e00pa3oBaTeNbHBIX OPTraHU3alMi JOMYCKAeTCsl OTCYTCTBUE JIMIICEH3UMM Ha JOTMOJHUTEIHHOE
o0pa3oBaHHE U pealu3yeMbIX MPOTPaAMM JOTIOTHUTEILHOTO 00pa30BaHusl.

PexoMeHgaIm o uCoab30BaHUIO CTaHAAPTHOTO KoMIUIekTa o0opynoBanus Llentpa "Touka pocta"
IIpU pealM3aluy IPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM HAaIlpaBJIEHHOCTEN
onpeznenensl B [Ipunoxxenun N 5 k HacTosmuM PexkoMennanusm.

ConpoBokJieHME W METOAMYECKOe O0ecleyeHrue MCIO0JIb30BaHUs MPO(UIBHOTO KOMIUIEKTa
oOopynoBanusi B oOpa3oBaTeNbHONW JAeATeNbHOCTH 1LeHTpoB "Touka pocTta" ocymiecTBiseT
@denepanbHbBIN OIIEPATOP.

Metoauueckue MaTepuajbl, pa3pa60T1<1/1 U HHBIC MATCpUaJibl II0 BOIPOCAM HCIIOJIb30BAHUA



npoQUILHOTO  KOMIUIEKTa  O0OpyHOBaHHS  pa3pabaThIBAIOTCS,  AKTYAIM3HPYIOTCS |
pacnpoctpanstorcs DenepaabHbIM ONIEPATOPOM, B TOM YHUCIIE C TPUMEHEHUEM COBPEMEHHBIX MeIna
WHCTPYMEHTOB (BUICO, BEOMHAP, MyOIUKAIINN).

DenepallbHBIM OMEPATOPOM HA PETYISIPHONM OCHOBE O0OECIIEUHMBACTCS MPOBEACHHE METOINYCCKUX U
o0yJaromux MEpONpPHUATAN MO0 BOIPOCAM OpraHu3alu oOpa3zoBaTelIbHOrO mporecca B LlenTpax
"Touka pocta" ¢ MPUMEHEHUEM MPOPIIHLHOTO KOMITJIEKTa 000PYA0BaHHS, OKa3aHUE METOIUICCKON
MOMOIIIM MPHU pa3paboTKe Y4eOHBIX MATEPHATIOB, 3aJJaHUN ISl COBEPIICHCTBOBAHUS MPAKTHUYECKOM
MOJATOTOBKM OOYYarONIUXCS 10 Y4EOHBIM TMpeAMeTaM, KypcaM BHEYPOUYHOH JIEeATEIbHOCTH,
JIOTIOJTHUTEIBHOTO 00pa30BaHus IE€TEH.

[legarornueckre paOOTHUKH, OCYLIECTBIISIIOIINE JesTeIbHOCTh Ha 0aze Llentpos "Touka pocra" ¢
MPUMEHEHHEM NPO(UIBHOIO KOMIUIEKTa OOOpYyIOBaHUs, MPOXOJAT OOydeHHE MO MporpaMMam
JOTIOTHUTEIBHOTO TPO(ECCHOHAIBHOIO 00pa3oBaHus (KypChl TMOBBIIMIEHHUS KBadU(UKALWU) U3
®denepanpHoro peectpa nporpamm [I10. ToBsimienre kBanupuKaIuy Me1arornyeckux padoOTHUKOB
OCYILIECTBIISIETCS] HE pEXKe OJHOTO pa3a B TPH roja.

5. OpranM3anMOHHO-METOAMYECKOe CONPOBOKACHHNE U UCI0Ib30BaHHE
HHOM CO3JaHHOM B PaMKax peajin3alui HAIlHOHAJIbHOTIO MPOEKTA
"OoOpa3oBanue' HHPPACTPYKTYPbI

B uensax kommiekcHoro compoBoxaeHusa nedarenbHocTd LlenTpoB "Touka" ®denepanbHbIM
OTIEPATOPOM OOECTICUMBACTCS OCYIICCTBJICHHE TMYyONMKAIMid W OOHOBIEHUS METOJMYECKUX
MaTepHuaIoB, BKIIOYAIOMIMX Y4eOHO-METOJWYECKHE MaTepuaabl (MHCTPYKLIUH, METOJIUYECKHE
nocoOusi, ”HPOPMAIIMOHHBIE MaTepUalbl, EPEYHH PEKOMEHAYEMbIX JIMTEPATYPHBIX HCTOYHHUKOB,
BUJIEOMATEpHUAIbI U Jp.), a TAK)KE MaTepHalibl 0 UTOraM MpoBeaeHus Meponpusituil denepanbHOro
omneparopa (BeOMHApbI, CEMUHAPHI, KOH(MEPEHITNHN, COBEIIAHMS | JIp.).

Jnst  memarormdeckux pabotHukoB IlenTtpoB "Touka pocta" denepanbHbIM —ONEpaTOpoOM
obOecrieunBaeTcs MPOBEACHUE TEMaTHUYECKUX BEOMHAPOB U 00pa30BaTENbHBIX MEPOIPHUITHIA,
HaMpaBJICHHBIX Ha pPAa3bsICHEHHE BOIPOCOB pealu3aliid 00pa30BaTelIbHBIX MporpaMM Ha 0ase
entpon "Touka pocra" ¢ npuMeHeHHEM TTPO(PHIBHOTO KOMILIEKTa 000PYA0BaHUS.

st PernoHasnbHBIX KOOPJIMHATOPOB M PYKOBOIANIMX paboTHUKOB IlenTpoB "Touka pocra
@DenepalibHBII orneparop obecrednBacT MPOBEACHNE TEMAaTHUECKUX BEOMHAPOB, HAIIPABJICHHBIX Ha
JIOTIOTHUTEIBHOE PAa3bSICHEHHWE BOMPOCOB, OTHOCSIIMXCA K HCIOJHEHHUIO KOMIUIEKCOB MeEp
(IOpOXKHBIX KapT) Mo co3gaHuio U ¢GyHkuuoHupoBanuio Llentpo "Touka pocta", TOCTHKEHUIO
YCTaHOBJICHHBIX IOKa3zareiae (PyHKIMOHUPOBAHHS, MCIIOJB30BAHUIO WHOHM CO3aHHOW B paMKax
peanu3anuy HalMoHaIbHOTO MpoekTa "Obpa3zoBanue" HHOPACTPYKTYPHIL.

B memix  sddexktuBHON  OpraHM3alMOHHO-METOAMYECKONM  HOJJIEPKKM  CO3JaHUs U
¢bynkumonuposanus LlentpoB "Touka pocta" Ha Tepputopun cyobekToB Poccuiickoit @enepanuu
PernoHanpHbIM  KOOpPAMHATOpPOM  OOECIEeYMBAETCS  BOBJEUEHHME  JETCKUX  TEXHOIApPKOB
"KBantopuym", 1eHTpoB 1MdpoBoro oobOpazoBanus gereil "IT-ky0", KiIOUEBBIX LIEHTPOB
JOTIOJIHUTENbHOTO 00pazoBanus "Jlom HayuHOl kosaGoparuu” B aestenbHocTh LlenTpoB "Touka
pocra" B creayromux popmarax:

1. IIpoBeneHne COBMECTHBIX MEPONPHIATHN I OOYYarOUIMXCS M IMEAarorn4eckux pabOTHHUKOB
o0mieoOpa3oBaTeNbHBIX OpraHu3anuii, Ha 0a3e KoTopbix co3patorcs LlenTper "Touka pocra'
(oOyuaromye ceMMHapbl U MacTep-KIacchl MO BOMPOCAM HCHOJIB30BAHUS 000PYIOBaHMs, CPEICTB



oOy4eHHss ¥  BOCIUTAHMUA; METOJMYECKHE MEPONpPHUATHS IO  BOIpocaM  pa3palboTKu,
COBEpPILICHCTBOBAHUS u BHE/IPCHUS porpaMm JOTIOJTHUTEIHHOTO o0pazoBaHus
€CTECTBEHHO-HAYYHOW M TEXHWYECKOH HalpaBIIEHHOCTH, OPraHU3allMi BHEYPOUHOU JEATEILHOCTH
o0yJaromuxcs; MHAMBUAYaJIbHbIE KOHCYIBTAIIUH IS TIEJarOTHYeCKUX pabOTHUKOB, B TOM YHCIIE B
peKMME OHJIAMH; 3aHATHA TPOEKTHOM JEATENbHOCTHIO; KOHKYPCHBIE W COPEBHOBATEJIbHBIC
MEpPOTIPUATHS U1 IeTeH U 1Ip. ).

2. OpraHu3anus W y4acTHE B PETHOHAIBHBIX M MEXPErHOHAIBHBIX KOH(pEpeHIHsX, (pecTHBasiX,
¢dopymax mo oOMeHy OIBITOM pabOTHI Ha BHICOKOOCHANICHHBIX YYCHHWKO-MECTaX, B TOM YHUCIIE MO
peannzauuu npeaMeTHeIx obnacteil "EctecTBeHHO-HayuHble npeameTsl”, "EcTecTBeHHbIE HayKu',
"Matemaruka 1 uHpopmatuka", "OOmecTBo3HaHue U ecrecTBo3HaHue", "TexHomnorus", a Takxke
MporpaMM  JIOTIOJHUTENBHOTO  OOpa3oBaHMsSI ~ €CTECTBEHHO-HAYYHOM W TEXHHYECKOM
HaIlpaBJIEHHOCTEM.

3. Yuactue peruoHajgbHBIX KOOPAMHATOPOB, mnpeactaButeneit Llentpo "Touka pocta" u MHBIX
LIEHTPOB, (YHKIIMOHUPYIOIIKNX Ha TeppuTOopun cyobekTa Poccuiickoit denepariuu, B MEPOTIPUATHIX
®denepanbHOrO Oneparopa.

I'paduk MeponpusTHii, KBOTBI y4acTus, COJIEp>KaHUE M TEXHOJOTUU MPOBEACHUS MEPOIPHUSITHHA
nosoaaTcs denepanbHbIM OIIEPATOPOM JOMIOTHUTENBHO.

4. OpraHuzanuss U y4acTHE€ B MPOBEACHUHM WHGOPMALMOHHBIX KAMIIAHUM MO MOMYJISIpU3aluU
HalmoHanbpHOro npoekrta "O0pa3oBanue" Ha Tepputopun cyobekToB Poccuiickoit denepannu, B ToM
YHUCJIE CO6I)ITI/I$IX, MPOBOJUMBIX JIsI KOHCYJIbTAIMOHHOI'O COIIPOBOXKIACHUA pongeneﬁ (SaKOHHBIX
Mpe/icTaBuTeNel) 00yJaromuXxcsi 0 BO3MOXKHOCTSIX JUIsl Pa3BUTHUS CIHOCOOHOCTEH M TaJllaHTOB HX
nered, Mpo(ecCHOHAIBHON OPHUEHTAllMd M YCIEIIHOIO OCBOEHHS OCHOBHBIX 00pa3oBaTelIbHBIX
porpamMm o011ero 00pa3oBaHUsI.

5. PazpaboTka, yTBepKIeHHE U peanu3alus CEeTEeBbIX 00pa30BaTeNIbHBIX MPOTPaMM C
UCIOJIb30BAHMEM BBICOKOOCHAIICHHBIX YYEHUKO-MECT, CO3JaHHbIX B cyOwbekre Poccuiickoii
denepanun B paMKax HaIMOHAIBHOTO TIpoekTa "O0pa3oBaHue", B TOM YUCIIE COBMECTHO C IETCKUMH
texHomnapkamu "KBantopuym".

6. BoBneuenue oOyqaronuxcst o01ieo0pa3oBaTesIbHbIX OPraHu3alnii, Ha 0a3e KOTOPHIX CO3/Ia0TCS U
¢byakuuonupyroT Llentpsr "Touka pocta", B pasnudabie GOpMBI COTIPOBOXKIACHHUS U HACTABHUYECTBA
C WCHOJIb30BaHUEM KaJpPOBBIX PECypCOB, OOECHEYMBAIOIMNUX padOTy BBICOKOOCHAIICHHBIX
YYEHHKO-MECT, CO3/ITaHHBbIX B cyObekTe Poccuiickoit deaepannn B paMKax HAIMOHAIBHOTO TIPOEKTA
"OOpa3oBanue" C y4eToM METOOJOTHH (IIEJIEBOM MOJIENM) HACTaBHUYECTBA OOYYAIOUTUXCS IS
OpraHM3aIfii, OCYIIECTBIISIIOMINX O0pa30BaTEIbHYIO JEATENIBHOCTh IO 0O0IIe00pa30BaTEIbHBIM,
JOTIOJIHUTEIBHBIM ~ 00IIe00pa3oBaTeIbHBIM M IIpOrpaMMaM  CpPeaHEro  IpodeccroHAIBHOTO
oOpa3oBaHus, B TOM 4YHCIE C MPUMEHEHHEM JYy4IIMX MPAKTUK OOMEHa OIBITOM MEeXAY
00yUaronMucs.

Hentpsr "Touka pocta" UCHONB3YIOT HHPPACTPYKTYPY U KaJIPOBBIE PECYPCHI IETCKUX TEXHOTIAPKOB
"KBantopuym", co3nmaBaembix Ha 0a3e o00mIeoOpa3oBaTeNbHBIX OpraHU3alUi, IS pPa3BUTHS
MPOEKTHON JNesiTeNnbHOCTH oOyuatomuxcs. [lemarormdeckue padotauku LlentpoB "Touka pocta"
obecreunBarOT ydyacTue oOy4arolIuxcs B MEPOMPUSATHSX JIETCKUX TexHomapkoB "KBantopuym" c
yIaJeHHBIM HCIIOJIb30BAaHUEM OO0OpYIOBaHMs, CPEACTB OOy4eHHs W BOCIUTAHHS, a TaKxKe
MPUHUMAIOT Y4acTHEe B OPraHU3yeMbIX UMHU CEeMHHapaxX MO JeMOHCTpamud (PGEKTUBHOTO OIBITA
peanuzanuu 00pa3oBaTENbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTHYECKOW U MHBIX HalpaBJIeHHOCTEH
cpeay MHBIX 00Ie00pa3oBaTeIbHBIX OpraHU3alMi, PACIOJIOKEHHBIX Ha TEPPUTOPHH CyOBEKTa
Pocculickoit @enepanuu.



PernonansHbpIM KOOPAMHATOPOM Ha TeppuTOpHH cyonrekTa Poccuiickoit @enepannu odbecrieunBaeTcs
pabora mo moaAepKKe 00meoOpa3oBaTENbHBIX  OpPraHU3alMil, IOKA3bIBAIOIIUX  HU3KHE
oOpa3oBaTesibHbIe PE3YNbTaThl, C HMCIOJIB30BAaHUEM WHQPACTPYKTYPbI U KaapOBOTO OOecredeHus
IentpoB "Touka pocta" B pasnuyHbix (opMarax (COBMECTHas peanu3alysi 00pa30BaTEIIbHBIX
IIpOrpaMM, IPOBEJEHHE 00YyYaIOLIUX MEPOTIPUATUI, CEMUHAPOB, KOHCYIbTALIUN U IIP.).

IIpy npoBeneHNUH Pa3IMYHBIX MEPONPHUATHM, CBSA3AHHBIX C peaM3alded HAlMOHAJIBHOTO ITPOEKTa
"Obpa3oBanue", UCIOJIB30BAHUEM COOTBETCTBYIOIIEH HH(PPACTPYKTYpPHI, KaIPOBBIX M (PUHAHCOBBIX
pecypcoB, IODKHO OBITh 00ecrnedeHO MX HMH(GOPMAIMOHHOE CONPOBOXKJICHHE, B TOM 4YHCJIE B
CpeACTBax MacCOBOM MH(OPMALINH, COMAIBHBIX CETAX, Ha caiiTax 00pa30BaTEIbHBIX OPraHU3aIU C
HCI0JIb30BaHNEM (PUPMEHHON CUMBOJIMKU HallMOHANIBbHOIO Mpoekra "O0pa3oBanue".

Nupopmanus o6 yuactuu Llentpos "Touka pocta" B MeponpusTusax HamnpasiseTcss OeneparibHOMY
OIepaTopy B paMKax €XKeKBapTaJIbHOI'O MOHUTOPHUHTA.

6. TpeooBanus k puHancoBomy odecneuenuro LlenTpos "Touka
pocra'

®unancoBoe obecneueHue (pyHkunonupoBaHusi LlentpoB "Touka pocra" BKIIIOYaeT 3aTparbl B
cooTBeTcTBUU ¢ OOmuUMH TpeOOBaHUSAMH K ONPEICICHUI0 HOPMAaTHUBHBIX 3aTpaT Ha OKa3aHHE
roCyJIapCTBEHHBIX (MYHUIIUMIAIBHBIX) YCIYT B c(hepe MOMIKOIHHOTO, HAYaJIbHOTO OOIIIEro, OCHOBHOTO
obmiero, cpeaHero oOIIero, cpemHero MnpohecCHOHATBFHOTO 00pa30BaHUs, JIOMOJTHUTEIHHOTO
o0Opa3oBaHus JeTell U B3pPOCIBIX, JOMOJHUTEIHLHOTO MPO(EeCCHOHATBFHOTO0 00pa3oBaHus Ui JIHI,
MMEIOIINX WJIM TOJy4dalolluX cpeaHee mnpodeccuoHaabHoe oOpazoBaHHe, MTpo(ecCHOHATHLHOTO
oOy4eHHs, TPUMEHSEMBIMH TIPpH pacueTre oO0beMa CcyOocuauu Ha (UHAHCOBOE OOECTICUCHHE
BBITIOJIHEHUSI TOCYJApCTBEHHOTO (MYHUIIMIAIBHOIO) 3aJaHUsl Ha OKa3aHHE TOCYIapCTBEHHBIX
(MyHUIIMTIAJIBHBIX) ~ YCIYr  (BBITIOJIHEHHE  pabOT) TOCYIAapCTBEHHBIM  (MYHHUIUTIATHHBIM)
YUpEXKICHUEM, YTBEPKACHHBIMH MTpuKa3oM Munrmpocsemerus Poccun ot 20 Host6ps 2018 1. N 235 u
BKJIIOUYAIOUIUMU B TOM YHCJIE:

- omuary TpyAa IeJarorudyeckux pabOTHUKOB  00IIeoOpa3oBaTeilbHONM  OpraHHU3aIUH,
obecnieunBaronux Gpynknuonuposanue Lleatpos "Touka pocra";

- an06peTeHHe J0CTAaTOYHOI'O 00BbeMa OCHOBHBIX CpE€ACTB U MAaTCPUAJIBHBIX 3aI1aCOB, B TOM 4YHCJIC
pacxXoJHbIX MaTCpHUaioB, IJIA oOecrneyeHus pcainsanuu O6p330BaTeJ'IBHBIX nporpamm B O6’beMe,
HeO6XOI[I/IMOM JIIA HerCprBHOfI pcaim3anuu 06p330BaTeJ'IBHOFO mponecca,

- olecrieueHue TCKYHICﬁ JACATCIIbHOCTHU 06meo6pa30BaTenLH0171 OpraHr3anuu I10 o0ecreyeHuIo
O6paSOBaTCJ'II>HOFO mpouecca.

[Ipu ¢opmupoBanuu Oromkera cyobekra Poccuiickoit ®enepaumu (MecTHOro Orojkera) Ha
OYEPEHOM ToJl ¥ IUIAHOBBIN MEePHO HEOOXOAUMO MPEyCMaTPUBATh OFOKETHBIC aCCUTHOBAHUS B
o0veme, HeoOxomumoM s (uHAHCOBOro oOecrneueHus QyHkuuonupoBanus lLlentpo "Touka
pocrta", B TOM YHCJe ¢ y4ETOM COOTBETCTBYIOIIEH WHICKCAIIHH.

7. 3aKkII0YUTE/IbHBIC MOJ0KCHUS

[Ipu peanuzanmuu MeponpHsATUil B LeNAX co3faHus U pyHkunoHuposaHus LlenTpoB "Touka pocra"
cyobekT Poccuiickoit @enepanuu obecrieunBaeT coOJOJeHHE TPeOOBAHUNH AHTHMMOHOIOJIBHOTO
3aKOHOJIATEJILCTBA M 3aKOHOJIATEIbCTBA O KOHTPAKTHOM cucTeMe B cdepe 3aKyloK TOBApOB, padoT,
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yciayr uis oOecreyeHHs TOCYAApCTBEHHBIX W MYHUIMIAJIBHBIX HYKJ, B TOM YHCJIE€ B YacTd
oOecrieyeHnss TOBBIMIECHUS S(PPEKTUBHOCTH, UCKIIOYCHHS OTPAHWYCHHUS Kpyra IMOCTABIIUKOB U
MOCTaBJISIEeMOTO  O0OpPYJIOBaHMSA, TOBBIIICHUS PE3YJbTATUBHOCTH OCYLIECTBICHHS 3aKYIOK,
o0ecrieyeHus MPO3pavyHOCTH, TPEIOTBPALLICHHS KOPPYIIMH U APYTUX 3JI0yNOTPEOICHUI.

[Ipu ocymectBiennu cyobexkramu Poccuiickoit denepannu 3aKyrok TOBapoB, paboT, YCIYT € LEIbIO
nproOpeTeHus: 000PyIOBaHMS, PACXOIHBIX MAaTEPHANIOB, CPEACTB OOYUEHHUSI M BOCIIUTAHHS B IIEIISX
co3ganus lleratpoB "Touka pocrta" 3a cyer cybocuauu u3 QenepalbHOTO OIOpKeTa OropKeTaM
cyobekToB Poccuiickoit @enepanuu Ha cOOUHAHCUPOBAHHE PACXOJHBIX 00S3aTEIBCTB CYOBEKTOB
Poccuiickoit ®enepanuu:

- ofecrieynBaeTcsl LEHTPANIM3AIUS 3aKylIOK B TIOPSIKE, ONpENeJIeHHOM IYHKTOM 7 craThu 26
@enepanbHoro 3akoHa "O KOHTPAaKTHOM cUCTEME B cdepe 3aKyloK, TOBApOB, pabOT, YCIyr Ijs
o0ecrnevyeHns rocy/lapCTBEHHbIX U MyHULIMITAJIBHBIX HYX1'";

- MIPUMEHSETCS] HAllMOHAJIBHBIA PEKUM B COOTBETCTBUHM € TpeboBaHusAMHU cTaThi 14 denepanbHOro
3akoHa ot 5 ampenst 2013 r. N 44-@3 "O koHTpakTHOM cucTeMe B chepe 3aKylnoK TOBapoB, padoT,
YCIIyT Ui 00ecrieyeH s TOCYAapCTBEHHbBIX U MyHUIIUTIAIBHBIX HYXK]'".

Kpome Toro, mpu ocymiecTBiieHnn 3akynok cyobektamu Poccuiickoit deneparuu 10MKHBI OBITH
YUTEHBI:

- nonoxxeHus nocranosiieHus [IpasutensctBa Poccuiickorn @epepamuu ot 03.12.2020 N 2013 "O
MHUHHMMAaJIBHON JI0JI€ 3aKYIIOK TOBAapOB POCCUICKOTO IPOUCXOXKICHHUS

- nojoxkeHus nocranoBienus I[IpaButenscTtBa Poccuiickoit ®enepannu ot 03.12.2020 N 2014 "O
MHUHUMAJIBHOU 00s3aTEIIBHON JI0JI€ 3aKYIMOK POCCHHCKHUX TOBApPOB U €€ JOCTHIKCHHH 3aKa34HKOM'
(BMecte c "llosokeHHuEM O TpeOOBaHUAX K cojaepkaHUI0 U (popme oTdeTa 00 0OBEME 3aKyIoK
POCCHICKHX TOBApOB, B TOM YHCJIE TOBAPOB, MOCTaBISEMBIX IPHU BBHIIIOJHEHUHU 3aKylaeMbIX padoT,
OKa3aHUU 3aKyMaeMbIX YCIIYT, OCYIIECTBICHHBIX B IEJAX AOCTHKEHUS 3aKa3UMKOM MHUHUMAaIbHOU
00s13aTeIbHOM JIOJIM 3aKYMOK, O TPEeOOBAaHHMSIX K COJACPKAHUI0 OOOCHOBAaHUS HEBO3MOXKHOCTH
JOCTHKEHHS 3aKa3YMKOM MHHHUMAaJIbHOU 00s3aTeIbHON J0IH 3aKYIMOK POCCHICKUX TOBapoB (B TOM
YHCJIe TOBAPOB, MOCTABIISIEMbIX ITPH BHITIOJHEHUH 3aKyMAaeMbIX Pa0OT, OKa3aHUU 3aKyaeMbIX YCIIYT)
OTJICIbHBIX BUJOB, MPH OCYIIECTBICHUH 3aKYMOK KOTOPBIX YCTAaHOBJICHBI OTpaHUYEHHUs JOITycKa
TOBApOB, MPOUCXOAALIUX U3 MHOCTPAHHBIX T'OCYIApCTB, O MOPSAIKE MOATOTOBKH U pa3MELICHUS B
eaMHOM MH(POPMAIIMOHHOMN cUCTEME B cepe 3aKyIOK TaKux oT4yeTra u obocHoBanus", "[lonoxkeHnemM
0 TOpSAKE, KPUTEPUSAX U MOCIEICTBUH MPOBEICHHS OLIEHKH BBIMOJIHEHUS 3aKa3UMKOM 00S3aHHOCTH
JOCTHKEHHUS] MUHUMAlbHOU 0053aTelIbHON MO 3aKYMOK POCCHMCKHX TOBapoB (B TOM YHUCIE
TOBApOB, IMOCTABJISIEMBIX MPH BBHIMOJIHEHUM 3aKyMaeMbIX palbOT, OKa3aHUU 3aKyMaeMBIX YCIIYT)
OTJICTIbHBIX BUIOB, MPH OCYIIECTBICHHH 3aKYMOK KOTOPBIX YCTAHOBJICHBI OTPaHUYEHHUsS MOIyCKa
TOBAPOB, MPOUCXOAIINX U3 HHOCTPAHHBIX TOCynapcTB").

Ipunoowcenue N 1

K Memoouueckum pekomeHOayusm

KOMILIEKC MEP ("JOPOXHASA KAPTA") 110
CO3JAHUIO U ®PYHKIIMOHUPOBAHUIO B
OBIHIEOBPA3OBATEJIbHbBIX OPI'TAHU3ALIUAX,
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PACIOJIOKEHHBIX B CEJIbCKOH MECTHOCTHU "
MAJIBIX 'OPOJAX, HEHTPOB ObPA3OBAHUA
ECTECTBEHHO-HAYYHOM, U TEXHOJOI'MYECKOH
HAINIPABJEHHOCTEM "TOYKA POCTA"

N HaumenoBanue OTBETCTBEHHBII Pesynbrar Cpox
MEpOTIPUITHS
1. Y TBEP>KICHBI: PernoHaiLHBIN PactiopsiuTenbHbiil [He o3aHEE 3 1
- JIOJDKHOCTHOE JIUIIO B [KOOPAWHATOP QKT PErHOHAIBHOTO [SHBaps X <2>roja
coCTaBe opraHa
[PErMOHAIBHOTO MICIIOJIHUTEIIBHOMN
BEIOMCTBEHHOTO BJIACTH,
[IPOEKTHOTO oduca, OCYILIECTBIISIOLIETO
OTBETCTBEHHOE 32 rOCy/apCTBEHHOE
CO37aHUE U yIpaBJeHHUE B cepe
(yHKIIMOHUPOBaHHE 0OpazoBaHus (Janee
eHTpoB "Touka -
pocta'; PaCOpPSIAUTEIbHBIN
- TIOKa3aTenu axT POUB)

NesITeIbHOCTH LIEHTPOB
"Touka pocra";

- TunoBoe [lonoxxenue
0 JIeSITEIIbHOCTH
[lenTpoB "Touka
pocta" Ha TEPPUTOPUU
cyowrekta Poccuiickoit
denepanuu

- IIepeveHb
00111600pa30BaTEIIbHBIX]
OpraHu3aiuii,
[PACTOJIOKEHHBIX B
CEJIbCKOW MECTHOCTH U
MaJibIX TOpOo/Iax, Ha
0a3e KOTOPBIX
[JIAHUPYETCS CO3TaHKE
[lenTpoB "Touka

pocta".

2. CchopmupoBan u PernonanbHbIi [IrnceMoO CoryacHo
COTJIACOBaH KOOPAMHATOD, (benepanbHOTO OTACIBHOMY
MHOQPACTPYKTYPHBIM  |benepanbHbIi oreparopa u rpaduKy
JIICT orneparop PacOpsSIAUTEIbHBII

axT POVB
3. OObsBIICHBI 3aKYNKH  |PernoHanbHbIH l3Bemenus o He no3aHee | anpens

TOBApOB, PabOT, YCIYT [KOOPAWHATOP [IPOBEICHUU X roga




U1 co3fganus LlenTpos BaKyIOK
"Touka pocra"
CdhopmupoBanbl PernonanbHbIi PacniopsiuTenbHblil [HEe mo3aHee 1 anmpens
[IPOEKTBI 30HUPOBAHHUS [KOOPAUHATOPD axT POVIB X rona
[entpoB "Touka

ocra"
[IpoBeieH MOHUTOPUHTI|PEernoHanbHbINA [lo ¢popme, 25 aBrycra X roja,
[paboT 10 MPUBEACHUIO [KOOPAUHATOP OIpeaeIsieMon 1ajee exeroaHo
riomanok Llenrpos MuHIPOCBELICHUS
"Touka pocra" B Poccun win
COOTBETCTBUE C DenepanbHbIM
METOIUYECKUMU OIIEPaTOPOM
[pEKOMEHAALUAMHU
MUHIPOCBEIICHUS
Poccun
Havano paGoTsl PernonanbpHbI NupopmanrionHoe |1 centsiops X roga
[lenTpoB "Touka KOOPJAWHATOP ocgemenue B CMU
pocra"
E>xexBapTaIbHBIN PernoHaiILHBIN Otuer 1 okTs16ps X rona,
MOHUTOPHHT KOOPIMHATOP DenepanbHOMY nanee -
BBITIOJTHEHUS oTiepaTopy Mo €KEKBAPTAJIbHO B
[oKa3aTesen Co3qaHus MTOTaM TE€YeHHE 2-X JIET
1 (HYHKIIMOHUPOBAHUS MOHUTOPHHIA
eHTpoB "Touka pocra"

<2> X - 1O OJIy4eHHUsI CYOCUIMH.

Ilpunosxcenue N 2

K Memoouueckum pekomernoayusim

MHWHUMAJIbHBIE HHIAUKATOPBI U IIOKA3ATEJIN
PEAJIMBALIMU MEPOIIPUATHUHU 110 CO3AAHUIO U

OYHKIIUOHUPOBAHUIO B

OBIIIEOBPA3OBATEJIbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU U
MAJIBIX TOPOJIAX, IIEHTPOB OBPA30OBAHUS
ECTECTBEHHO-HAYYHOMW U TEXHOJIOT'MYECKOU
HAIIPABJJEHHOCTEMX "TOYKA POCTA"

N HaumenoBanue
WHIMKATOpa

MunumanrHOE
3HAYEHUE B IO/ I

MunumainrHOE
3HaYEHUE B TOJ JUIA

Metoauka pacycTa
MHHHMAJIBHOT'O




OCBaMBAIONINX /IBA U
0oiee yaeOHbBIX
MpeaMeTa u3 4rucia
MpeAMETHBIX 00J1acTei
"EcTecTBeHHO-Hay4YHbIE
[peaMeThl",
"EcTecTBeHHbIE HayKu",
"Matemaruka u
nHpopmaruka',
"O61ecTBO3HAHNE U
ecTeCTBO3HAHME",
"Texnonorus" u (Min)
KYpChI BHEYPOUYHOU

e TeTbHOCTH
0OLIEMHTEIUIEKTYaIbHON
HaIPaBICHHOCTH C
VCTI0JIb30BAHUEM
cpenctB oOydeHUs 1
BocnuTanus LlenTpa
"Touka pocra" <3>

(mokazares) 00111€00pa30BaTENbHBIX| MAJIOKOMILJICKTHBIX [[TOKA3aTels B LIEJIOM 110
opraHm3aiuii, He  |00meo0pa3oBaTenbHbIX| CYOBbEeKTY Poccuiickoii
SIBIIAIOLUXCS opraHu3anui denepanuu, B roj
MaJIOKOMITJICKTHBIMH

UncieHHOCTh 300 100 CymMa 3Ha4eHU i’
oOyJaromuxcs (B rox otkpbiTHs - 150)|(B roa oTkpbiTHs - 50) |MOKa3aTesst Mo BceM
0011e00pa3oBaTeNbHOM 0011e00pa30BaTeIbHBIM
OpraHu3au, OpraHuzanusmM, Ha 6aze

KOTOPBIX CO3/IA0TCS
eHTpbl "Touka pocra"

TEXHUYECKOH U
€CTECTBEHHO-HAYYHOMI
HAIPaBJICHHOCTH C
MCII0JIb30BaHUEM
CpeAcTB 0OyueHHs U
BocruTanus LleHTpa
"Touka pocra" <4>
(denoBek)

(4e0BeK)

UucineHHoCTh 60 30 CyMMa 3HaYCHH I
00yJaroIuxcs (B rox otkpeITHs - 30) |(B ro OTKPHITHS - 15) [OKa3aTels Mo BceM
00111600pa30BaTEIHHOM 00111€00pa30BaTEIHHBIM
OpraHu3alum, opraHu3anusmM, Ha 0aze
OCBaMBAIOIINX KOTOPBIX CO3/1al0TCs
TOTIOJTHUTEIIbHBIE eHTpsl "Touka pocra"
00111600pa3oBaTeIIbHBIC

[IPOrpPaMMBbI

I[OJ'ISI neaarorndcCKux
pa6OTHI/IKOB LHCHTpa

100

"Touka pocra",

100

100




pouieamux ooydenne
[10 MporpaMmam u3
peecTpa mporpamm
[TOBBIIICHUS
KBaJTH(DUKAITIH
(heneparbHOTO
onepatopa <5> (%)

<3> HMcnosap30BaHuE CPeACTB 000pyI0BaHUs, 00yUEHHs M BOCITUTAHUS BO3MOYKHO HA BCEX YPOBHSIX
o0rmrero 0O6pa3oBaHus U LEIECO00pa3HO IS pealn3aluy yPOUHOH U BHEYPOUHOU JESTEIHLHOCTH TI0
nporpaMMaM eCTECTBEHHO-HAYyYHOW WM TEXHOJIOTUYECKOH HarpaBiieHHOCTeH. Pacder mokasarens
IpelycMaTpuBaeT  CYMMHpPOBAaHHE  YHMCIEHHOCTH  OOydarouuxcs  o0meoOpa3oBaTeabHOM
OpraHu3aIiy, KaKIbId U3 KOTOPHIX 3a/IeiCTBOBAH B OCBOCHHH HE MEHEE JIBYX IMPEIMETOB, KYpCOB,
JUCUMIUIMH (MOJyJeil) ecTeCTBEHHO-HAyYHOM M TEXHOJOIMYECKOM HaIpaBJIEHHOCTEW B paMKax
peanu3ai OCHOBHBIX 00IIe00pa30BaTeNbHBIX NPOTpaMM. YUHTHIBAIOTCS YYE€OHBIE MPEIMETHI U3
yucia TIpeAMeTHbIX obmactet "Marematnka u  uH@opmaruka", "OOlIeCTBO3HaHHE H
ecrectBo3Hanue", "Texnonorus", "EctecTBeHHO-HayuHble npenMeTsl", "EcTecTBeHHblE Hayku" u
(wu) Kypchl BHEYPOUYHOH JIEATENHOCTH, peai3yeMble C HCITOJIb30BAaHHEM CpPEACTB OOy4YCHHUS U
Bocrtanwus LlentpoB "Touka pocta". B cinydae, ecnu B 0011eo06pa3oBaTeibHOM OpraHU3aIiy, o0Ias
YHCJICHHOCTh OOYYalOMIMXCSl MEHbBIIE YKAa3aHHOTO 3HA4YCHHWs, 3HAUYCHUE TI0Ka3aTeis JOJDKHO
cocTaBysiTh He MeHee 80% OT oOIel YMCICHHOCTH 00YJarOIIXCS.

<4> B cnydae, ecnu B 0011€00pa30oBaTEIbHON OpraHU3aIiK, 00IIass YUCICHHOCTh O0YJaroIIuXCs
MeHbIIIe 3HAYSHHs, YKa3aHHOTO B TIOKa3arene |, 3HauYeHHne MoKa3aTest JOJDKHO COCTABIIATh HE MEHEe
20% ot o0meil uncieHHOCTH oOydaromuxcs. J[ias MamoKOMIUIEKTHBIX 001eo0pa3oBaTeIbHBIX
OpraHu3aluil JOMyCKaeTcs OTCYTCTBUE JIMIIEH3UN Ha JONOJIHUTEIBHOE 00pa30BaHUE U PEATM3yeMbIX
IIPOrpamMM JOMOJHUTEIBHOTO 00pa30BaHMU.

<5> B cOOTBETCTBUM C NYHKTOM 2 4acTu 5 ctathk 47 DenepanbHoro 3akoHa ot 29.12.2012 N 273-D3
"O6 oOpazoBanuu B Poccuiickoit ®Denepanuu" TMOBBIICHHE KBATH(PUKANNKN TIEAarorHIeCKuX
pabOTHUKOB OCYIIECTBIIIETCS HE pEeXe OJHOro pa3a B Tpu roja. lloBbimeHue kBanudukauuu
Mearorn4eckoro paboTHuka 1enrpa "Touka pocTa" 3aCUUTHIBACTCS TIPH HATMYHMH JICHCTBYIOMIETO (C
JaThl MPOXOXKACHUS MPONUIO HE Oojiee 3 JIeT) YAOCTOBEPEHUS O TMOBBIILICHUU KBaTU(pUKAUU 10
nporpaMmam, COOTBETCTBYIOIIMM HarpaBieHHOCTsIM Llentpa "Touka pocra", WM TPOXOKIECHUU
oOyueHuss 1o mporpammam deaepalbHOro omneparopa. Takke y4YUTHIBACTCA HaIWYUE Y
MeJarornyeckux pabOTHUKOB YIOCTOBEPEHHUI O MOBBIIICHUHM KBATH(PHUKAIMK MO MporpaMMam u3
@denepallbHOTO peecTpa 00pPa30BATEIbHBIX MPOrPAMM JOIMOJHUTEIBHOTO MPOQPECCHOHATHHOTO
o0OpazoBaHwUsl.

Ilpunoscenue N 3

K Memoouueckum pexomernoayusim

IHHEPEYEHDb OBIIEOBPA3OBATEJ/IbBHBIX
OPI'AHU3ALIMI, HA BA3E KOTOPBIX INIAHUPYETCSI
CO3JAHUE U PYHKIHNOHUPOBAHUE HEHTPOB
OBPA30OBAHUSA ECTECTBEHHO-HAYYHOHN U
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TEXHOJOI'MYECKOH HAITIPABJIEHHOCTEM "TOUYKA
POCTA"B _ T'OAY B PAMKAX ®EJEPAJBHOTO
MPOEKTA "COBPEMEHHAS HIKOJIA"
HAIIMOHAJIBHOI'O IIPOEKTA "OBPA3OBAHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHHUCKOM ®EJEPAILINN)

N | HaumenoBanue | HaumenoBanue |MOpuaunueckuii agpec|UucneHHOCTh| ManokoMIIeKTHas
1/ [MyHUIIMTIATBHOT|00111€00pa3oBaTeIbHO|0O111e00pa3oBaTebHO|0Oyuarouxc|(1a/HET, KOJIUIECTBO

1 | 0 0Opa3oBaHus | ¥ OpraHu3alluu, Ha | W opraHu3ainuu (1o Py KJIACCOB-KOMILIEKTO
0a3e KoTopoi yCTaBy) B)
IUTAHUPYETCA

co3nanue Llentpa
"Touka pocra"

Ilpunosxcenue N 4

K Memoouueckum pekomernoayusim

TUIOBOE MOJIOKEHHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOM N TEXHOJIOT'MYECKOH
HATIPABJJEHHOCTEMX "TOYKA POCTA" HA BA3E
<HAMMEHOBAHUE OBIIIEOBPA3OBATEJIBHON
OPI'AHMU3ALIMN>

1. O01IHe mMoJI0KeHu s

1.1. Ilentp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampaBieHHOCTell "Touka
pocta" Ha 6a3e <HauMeHOBaHME 00Ie00pa3oBaTENbHON Oopranuzamu> (nauee - LleHTp) co3man ¢
LEeNbI0 Pa3BUTHS y OOYYaIOIIMXCS €CTECTBEHHO-HAYYHOM, MaTeMaTH4ecKoW, HH(POPMAIOHHON
IrPaMOTHOCTH, (OPMUPOBAHUS KPUTHUYECKOTO M KPEaTUBHOTO MBIIUICHUS, COBEPILICHCTBOBAHUS
HABBIKOB €CTECTBEHHO-HAYUYHOH U TEXHOJOTHYECKOW HANPaBIEHHOCTEH.

1.2. llenTp He sBASETCS IOPUAMYECKUM IUIIOM M JACUCTBYET ANl NOCTHXKEHHUS YCTaBHBIX Ilesiei
<HaWMEHOBaHUE 00I1e00pa30BaTENBFHON OpraHu3alui> (Janee - YUpexkaeHue), a Takke B IeNsix
BBITIOJIHEHUST 3a/lad M JOCTIKEHHMS ToKazaTened M pe3ylbTaTOB HAIIMOHAIBHOTO MPOEKTa

"O6pazoBanue".

1.3. B cBoeil nestensHOcTH LleHTp pykoBojacTtByercs PeaepanbHbIM 3akoHOM Poccuiickoit



@enepanun o1 29.12.2012 N 273-®3 "OO6 obpazoBanuu B Poccuiickoit denepanun", ,
JPYTMMH HOPMAaTHBHBIMM JOKyMEHTaMM MuHHCTepcTBa INpocBemeHuss Poccuiickon denepanuu,
MHBIMU HOPMAaTUBHBIMU IIpaBOBbIMM akTaMu Poccuiickon @enepanuu, NpOrpaMMOM pa3BUTHS
<HaMMEHOBaHHE 001me0o0pa30BaTENIbHON OpraHu3alui>, IUIAHAMU pabOThl, YTBEP)KICHHBIMH
yapeaureneMm 1 HacTosmuM [lonoxxenuem.

1.4. IlenTp B CBOEH AEATEIBHOCTH TOUYMHACTCS PYKOBOIUTENIO YUPEKACHUS (IUPEKTOPY).

2. Hean, 3axaum, pynkuuu aesareabHoctu Llenrpa

2.1. OcHOBHOH wenblO JesATeNbHOCTH LleHTpa sBIsS€TCS COBEPILIEHCTBOBAHUE YCIOBUM JUIS
MOBBIIIEHUS] KauecTBa 0Opa30BaHUs, PAaCIIUPEHHUs] BO3MOKHOCTEM OOy4aromuxcs B OCBOCHHMH
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOW HaAIpaBJIEHHOCTEH, IpOorpamm
JIOTIOTHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAyUYHON U TEXHUYECKOM HaIpaBJIEHHOCTEH, a TaKkKe
JUIS IPaKTHYECKON OTpabOTKH y4yeOHOro mMaTepuana no yueOHbIM npeaMeraM "®usuka", "Xumus",
"Buonorus".

2.2. 3amayamu LleHTpa ABISIOTCS:

2.2.1. peamuzanusi OCHOBHBIX 00111€00pa30BaTeNbHBIX MPOrpaMM IO Y4eOHBIM MpeaMeTaM
€CTECTBEHHO-HAyYHON M TEXHOJOTMYECKON HANPABJICHHOCTEN, B TOM YHCJIE B PAMKaX BHEYPOUYHOU
NeSITeIbHOCTH 00Yy4aroIuXxcs;

2.2.2. pa3paboTka M peanu3alus pPa3HOYPOBHEBBIX JIOMOJHHUTEIBHBIX 0011e00pa30BaTEIbHBIX
MIPOrpaMM €CTECTBEHHO-HAYYHON U TEXHUUECKON HAIIPaBJIEHHOCTEMH, a TAaK)Ke UHBIX IPOTpaMM, B TOM
YKclie B KAHUKYJISAPHBIA EPHO/I;

2.2.3. BoBjeueHUE 00YJAIOIIUXCS U MEJAarOrHuecKuX pabOTHUKOB B IPOEKTHYIO IEATEIbHOCTD;

2.2.4. opranu3anus BHEYYeOHOU IEATEILHOCTH B KAHUKYJISIPHBIA MEPUOJ, pa3padOTKa M peanu3arus
COOTBETCTBYIOIIMX 0Opa3oBaTeNIbHBIX MpPOTpaMM, B TOM 4YHUCIE AJs Jlarepeil, opraHu30BaHHBIX
o0pa3oBaTelIbHBIMU OPraHU3alUsIMU B KaHUKYJISPHBIN EPHO/;

2.2.5. mnoBbllieHHe NpodEeCCHOHAIBLHOIO MacTepcTBa Mefarornyeckux padotuukoB LleHTpa,
pealn3yIoUIMX OCHOBHbBIE U IOTIOJIHUTEIbHBIE 0011e00pa3oBaTeIbHbIe TPOTPAMMBL.

2.3. LleHTp Asns JOCTHKEHUS LIEIH U BBITIOJTHEHUS 3a/1a4 BIIPaBe B3aUMO/ICHCTBOBATH C:
- pa3NUYHBIMU 00pa30BaTEIbLHBIMU OPraHU3AMAME B JOPME CETEBOTO B3aUMOCHCTBUS,
- C UHBIMH 00pa30BaTeIbHBIMU OpPraHu3alusIMU, Ha 0a3e KOTOPBIX co3AaHbl HeHTpsl "Touka pocra;

- ¢ (QenepanpHBIM  OMEPATOPOM, OCYIISCTBISIOMMM (QYHKIUH 10 HHOOPMALUOHHOMY,
METOAUYECKOMY M OPraHU3aIMOHHO-TEXHHUYECKOMY COMPOBOXKICHUIO MEPOIIPUATHI 10 CO3/IaHUIO U
¢dbyHKIMOHUpOBaHUIO 1eHTpoB '"Touka pocra", B TOM YHCIe IO BONPOCAM TOBBIIICHUS
KBaJTM(DUKAIIMH TTeJarOTHYECKUX PaOOTHUKOB;

- O6y‘{aIOH_II/IMI/IC$[ U PpOOUTCIAMU (38.KOHHBIMI/I Hpe)ICTaBI/ITeHﬂMI/I) o6yqa10umxc;1, B TOM 4YHCJIC C
MPUMCHCHUCM JUCTAHIIUOHHBIX 06p8.30BaTeJ'ILHLIX TEXHOJIOTHI.

3. lHopsaaok ynpasjenusi llenrpom "Touka pocra"

3.1. PYKOBOI[I/ITCJ'IB y‘{pe)KI[eHI/I}I H3Ja€T JIOKAIbHBIN HOpMaTHBHLIﬁ AKT O Ha3HAYCHUU PYKOBOJUTCIIA
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Llentpa (Kyparopa, OTBETCTBEHHOTO 3a (DYHKIIMOHHUPOBAHHE M DPA3BUTHE), a TAKXKE O CO3JaHUU
[Hentpa u yreepxkaeHuu Ilonoxenue o nesarenpsHoctu LienTpa.

3.2. PykoBoauteneM lleHTpa MokeT OBITb Ha3HAYEH COTPYIHUK YUPESKICHUS U3 4YHUCIA
PYKOBOISIINX U TIEIarOTUIECKIX paOOTHUKOB.

3.3. PyxoBoautens Llentpa obOs3aH:
3.3.1. ocyiecTBIATH OllEpaTUBHOE PyKOBOACTBO LleHTpoMm;

3.3.2. npencraBnATh UHTEpechl LleHTpa MO NOBEpPEHHOCTH B MYHMIIMIAJIBHBIX, TOCYAAPCTBEHHBIX
OpraHax permoHa, OpraHu3aIisIX Ul pealu3auy nenei u 3agad Llenrpa;

3.3.3. otuuThIBaTHCA TIepe PykoBoquTeneM YapexkaeHus 0 pe3yinbTarax padotel LlenTpa;

3.3.4. BBINOJHATH HHBIE OO0S3aHHOCTH, NPEAYCMOTPEHHBIE 3aKOHOJATEIbCTBOM, YCTaBOM
VYupexxaenus, 10JDKHOCTHOM HHCTpYKIMEN 1 HacTosmuM [lonoxenuem.

3.4. PyxoBoautens LlenTpa Brpase:

3.4.1. ocymiecTBIsATh paccTaHOBKY KaJpoB LleHTpa, mpuem Ha paboOTy KOTOPBIX OCYIIECTBISETCS
MIPUKA30M PYKOBOJIUTENS Y UPEXKICHHUS;

3.4.2. 0 COTJIACOBAHUIO C PYKOBOJIUTEIEM YUPEKIACHHS OPTraHU30BbIBATh YI€OHO-BOCTIUTATEIIBHBIN
nporiecc B LleHTpe B COOTBETCTBUU € HENAMHU U 3a71adaMu LIeHTpa v OCyIIeCTBISTE KOHTPOJIb 32 €T0
peanuzanuei;

3.4.3. OCyIECTBIATH TMOATOTOBKY OOydYalOmMMXCSd K Y4aCTHIO B KOHKypCax, OJUMITAAIAX,
KOH(DepeHIHIX U UHBIX MEPOTIPUATHSX MO MPOQUIII0 HANIpaBJIeHUH aAedareiabHocTu LlenTpa;

3.4.4. 1O COTIACOBAHUIO C PYKOBOJUTENIEM Y UPEKACHUS OCYIIECTBIATh OPraHnu3alliio U MPOBEICHUE
MEPOTIPUSITHH TI0 TPOQIITIO HATTPaBJICHHH esTeabHoCcTH LleHnTpa;

3.4.5. ocymiecTBIISITh MHBIE TpaBa, OTHOCSIIMECA K AeATENbHOCTH LleHTpa u He mpoTuBOpeyanye
HensiM M BUJAAM JIESTEIIbHOCTH 00pa3oBaTelbHOW OpraHu3alii, a TakKe 3aKOHOJATEIbCTBY
Poccuiickoit @enepanuu.

Ilpunoscenue N 5

K Memoouueckum pekomernoayusim

PEKOMEHJIAIIMU 11O UCHTOJIB30BAHHUIO
CTAHIAPTHOI'O KOMILIEKTA OBOPYJIOBAHUS
IIEHTPA "TOUKA POCTA" IIPU PEAJIN3AIINU
IMPOT'PAMM ECTECTBEHHO-HAYYHON "
TEXHOJOTMYECKOMW HAITPABJJEHHOCTEN

[lepeyeHb cTaHAAPTHOTO KOMIUIEKTa oOOpymoBaHMs i ocHameHus Llentpo "Touka pocra'
c(OpMHUPOBAH C YUE€TOM psijia IPUHIIMIIOB, B TOM YHUCIIE:

[TpuHIIMT IpeeMCTBEHHOCTH crcTeM o0opyaoBanus. OOopynoBaHue sl MPOBEACHUS YICHUYECKUX
NPAKTUYECKUX paboOT sBIsETCS OOLIMM JUIs YPOBHEH OCHOBHOTO OOIIEro W CPEeaHEro OOIIero



oOpa3oBaHus. B cucremMe HarisaHbBIX CPEICTB OOYYEHHsS] M JAEMOHCTPAIIMOHHOTO O0OpYHIOBaHHMS
UMeEIoTCsE 0a30BBIC JIEMEHTHI, OOIIKEe i OCHOBHOTO OOIIEro W CpeaHero odmero oOpa3oBaHUS.
udposass naGopatopust U oOOpyqoBaHWE OOIIET0 HAa3HAYCHHUS TIO3BOJISIIOT OO0ECIeYynBaTh
JEATEBHOCTh OOY4YaroIUXCsl KaK B OCHOBHOM, TaK M B CTapILCH IIKOJIE, a B COBOKYITHOCTH C
upoBEIMU JTa0OpaTOPUAMHU O (PHU3UKE, OMOJOTHH M XUMHH - MPAKTUYECKYIO JEATEIHHOCTH B
paMKax U3y4deHHUs €CTECTBEHHO-HAYYHBIX rpeameToB B 10 - 11 kiaccax Ha yriayOJIeHHOM ypOBHE.

[MpuHIMn coveTaHWsi KIACCHYECKMX M COBPEMEHHBIX CpPEACTB H3MEPEHHH M  CII0OCOO0B
HKCTIIEPUMEHTAIIBHOTO HMCCIIIOBaHMs sIBJICHUH. B cocTaB 00OpyZoBaHUS BXOIAT KJIACCHYECKHE
CpeacTBa W3MEpeHHs (HampuMep: ITUHAMOMETPHI, CTPEJOYHBIC aMIIEPMETP © BOJBTMETpP) U
udpoBsie TPUOOPHI (Hampumep: nU(poBBIE BECHl, CeKyHIAOMep) M Aatduku. CoOirofeHne 3Toro
MPUHIIMIA UMEET 0c000€ 3HAUEHUE Ul YPOBHSI OCHOBHOTO OOIIero 00pa30BaHus, TOCKOJIbKY 3/1€Ch
MPOUCXOAUT 3HAKOMCTBO CO Cloco0aMu u3MEpeHHs (U3UYECKUX BEIUYHUH, (QOpMUpYETCS
MOHMMaHUE TPHHIUIOB JEHCTBUS AHAJIOTOBBIX H3MEPHUTENBHBIX HPUOOPOB M 00ecreunBaeTCs
Mepexo/] K UCIOIb30BaHUIO HHCTPYMEHTOB 1M (POBOIL JTabopaTopum.

[IpuHnun npuopuTeTa YYCHUYECKOTO IKCIIEPUMEHTA I PEATU3alMH CUCTEMHO-ACSITEIIBHOCTHOTO
noaxona. Peanuzarus CUCTEMHO-IESATEIHLHOCTHOTO TMOAXO0/Ja B OOYyYEHHWH €CTECTBEHHO-HAYUYHBIM
npeaMeTamM 0a3upyeTrcsi B TEPBYIO Oudepelh Ha BOBJICUCHHH OOYYAIOMIMXCS B MPAKTUYECKYIO
JESTETFHOCTH TI0 POBEJCHUIO HAOIIOCHUH U OTBITOB. [103TOMY 3HAUMTENbHAS YacTh HAOIOICHU
U OTBITOB, KOTOpPHIE B TPAAMIIMOHHONW METOJIWKE TMpeJlaraliuch Kak JIEeMOHCTpPAlMOHHBIE,
TIEPEHECEHBI B pa3ps/l yueHHYeCcKux padoT. CiaemayeT OTMETHTh, YTO B HACTOSAIIEE BPEMS U3YUCHHE
¢bu3uKd, XUMUU W OHOJIOTMM B OCHOBHOM INKOJE W Ha 0a30BOM YpPOBHE CTapIIeH IIKOJIBI
OPHEHTHPYETCS] Ha OCBOEHHE €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, KOTOPOE HJIET Yepe3 pa3BUTHE
CIIOCOOHOCTEH y4JaIlUXCsl aHAM3UPOBATh Pa3HOOOPa3HYIO0 €CTECTBEHHO-HAYUYHYI0 WH(OpMaINUio U
UCIO0JIb30BATh MOJYYE€HHbIE 3HAHUA JJIs1 OOBSCHEHUS SIBIIEHUN U MPOLIECCOB OKPYKAIOIIETO MUPA;
MOHUMAaTh OCOOEHHOCTH UCHOJb30BAHUS METOJOB €CTECTBO3HAHUS MJs TMOJY4YeHHs] Hay4HBIX
TAHHBIX; MPOSBIATH CAMOCTOSATEIBHOCTh CYXKICHUM M NMOHUMATh POJIb HAYKH U TEXHOJOTHYECKHUX
MHHOBAIM B pa3BUTUU OOIIECTBA; OCO3HABATh BAKHOCTbh HAYYHBIX HCCIEAOBAHUNA U HX CBS3b C
HaIllUM MaTepUalbHBIM OKPYKEHHEM U COCTOSHUEM OKpyXarwomeld cpeapl. OpHeHTauus Ha
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTh IPEAINOJaraeT akleHT Ha METOJOJOTHI0 HAYKH U HamlpsSMYIO
CBS3aHO KaK C OOIIMM YHCIOM YYEHHUYECKHX OTBITOB B Kypcax €CTECTBEHHBIX HayK, TaK M
HalpaBJICHHOCTbIO HMX Ha (QOPMHUPOBAHUE CAMOCTOSTEIBHOCTH JCHCTBHM TpU MPOBEICHUU
HaONIOACHUH, U3BMEPESHUI U UCCIISIOBAaHUH.

Hcnonb30Banue CpeCTB HAMISIIHOCTH U y4eOHOT0o 000pyA0BaHUS B y4eOHOM MpOIecce HAIIPABICHO
Ha BBIMOJIHEHUS CIeAYIoMMX GyHKIHUI: obecreunBaioT 0ojee MOJIHYI U TOUYHYIO HH(OpMAaIHio 00
M3y4aeMOM SIBICHUH UIU OOBEKTE U TEM CaMbIM CIOCOOCTBYIOT MOBBIIICHHIO Ka4eCTBa OO0y4YEeHHUS;
MOMOTAIOT B MAaKCHUMAallbHOM Mepe pa3BUTh MO3HABATEIbHBIE HHTEPECHl YYAIIMXCS; IMOBBIMIAIOT
YPOBEHb HArNSTHOCTU U JOCTYIMHOCTH OOyUYeHUS; YBEIMYMBAIOT 00bEM CaMOCTOATEIHHONU pabOThI
yUYalluXcs Ha YPOKE W BHEYPOUYHOW JEATENbHOCTH; CO3JA0T YCIOBHUS [UIS OpraHHU3aliH
MIPAKTUKO-OPUEHTUPOBAHHOM MPOEKTHON U MCCIIEI0BATEIbCKON AEATEIbHOCTH; IAI0T BO3MOXKHOCTD
JOCTYITHEE U TIIy0XKe PacKphITh coAepkaHue ydeOHOTO MaTepualia, CliocoOCTBYIOT (POPMUPOBAHUIO Y
yUYaIIUXCS TOJIOKUTETHHBIX MOTHBOB O0YUEHHSI.

Baxwneiimeil wacteio ocHamenus lLlentpa "Touka pocra" sBisercs uudposas saboparopus,
NepevyeHb JaTYMKOB KOTOPOM MO3BOJIET MCIOJIb30BATh 3Ty Ja00OpaTOPHIO MpH U3YyYeHUU (DU3HKH,
XMMUHU U OMoJoruu. BBeneHue B NIKOJIBHBIN SKCIEPUMEHT HUPPOBBIX AATYMKOB Ui PErHCTPALUU
Pa3NUYHBIX BEJITUYMH M BO3MOXKHOCTHM HCHOJb30BaTh KOMIbBIOTEp (CMapT(OH WIM IUIAHIIET) JUIS
pacueToB U OGOpPMIICHHUS PE3yJAbTaTOB OIBITOB, MO3BOJSAET NEPEUTH HA HOBBIM KaueCTBEHHBIH
YPOBEHb IPOBEIACHUS HU3MEPEHHN, YIPOCTUB IPOLECC U3MEPEHHM U IOBBICUB HMX TOYHOCTD.



[osiBnenne UQPPOBBIX TEXHOJIOTUH B JIAOOPATOPHBIX pabOTax MOBBIIIAET WX AKTYyalbHOCTb M
IIPUBJIEKATEIIBHOCTh B CO3HAHUU COBPEMEHHOIO IIKOJIBHUKA, YCHWJIMBAET HATSJHOCTh KaK B XOJE
ONBITOB, TaK U NpU 00pabOTKE pPE3ylbTATOB C HMCIOJIb30BAHUEM IPOIPAMMHBIX cpeAcTB. s
HKCTIIEPUMEHTOB 10 OMOJIOTUM M XMMHUHU 3TO SBISIETCS 3HAUYUMBIM IE€PEXOJO0M OT KaueCTBEHHBIX
HaAOJIOIEHUI U OTIBITOB K KOJIMYECTBEHHBIM 3KCIIEPUMEHTAM.

Ucnonws3oBanne uudpoBoii 1adbopaTOpur CYIIECTBEHHO H3MEHSIET IMOJXOJbl K IPOBEICHUIO H
JEMOHCTPAIIMOHHBIX, U YUEHUYECKHUX OTBITOB:

Wcnonb3oBanue 1U(POBBIX JAaTYMKOB B KAYECTBE H3MEPHUTENBHBIX HHCTPYMEHTOB HM3MEHSET
MOJIXOMBI K IIPOBEICHUIO MPSIMBIX U3MEPEHUH (PU3MUECKIX BEITNUHH.

TpaguIMOHHO B KayecTBE CPEACTB H3MEPEHHs] HCIOJB30BAINCH MPOCTEHUIINE HHCTPYMEHTHI
(ppl4aXkHble BEChl W PAa3HOBECHI, MEH3YpKa, JUHAMOMETpP, TEPMOMETpP) M CTPEJIOYHBbIE NPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnons3oBanne III/I(l)pOBBIX JAaTYUKOB IMO3BOJIACT HAa COBCPIICHHO APYroM Ka4Y€CTBEHHOM YPOBHC
IMPOU3BOJAUTH NU3MEPCHUA BPEMCHH, PACCTOSAHU A, UMETh BO3MOKHOCTE PCrUCTPHUPOBATE U Ha6J'II-OI[aTI>
HU3MCHCHUEC BO BpECMCHU TaKUX BCJIIMYMH KaK TEMIICPATYypa, dJICKTPUICCKOC HAIIPSAKCHUEC, CUJIa TOKa U

T.1.

OTU BO3MOKHOCTH TIO3BOJISIIOT, HAlIpUMeEp, Ha YpOKax (U3UKU C BBICOKONH TOYHOCTHIO M3MEPHUTH
MTHOBEHHYIO CKOpPOCThb Tella, JIBHXKYIIETrOCs HEpaBHOMEpPHO, HaOII0AaTh B JWHAMUKE MPOIECC
JNIEKTPOMAarHUTHOM WHAYKIIMHM, BOSHUKHOBEHUE M W3MEHEHUE MHAYKIMOHHOTO TOKA, MCCIEN0BATH
W3MEHEHNE TEMITEpaTyphl C TEUEHNEM BPEMEHH B IIPOLIECCE YCTAHOBIIEHUS TEIJIOBOIO PABHOBECHS U

T.1.

Ha ypokax Ouosoruum mOSBISETCS BO3MOXKHOCTb TIIOJYYHUTh KOJMYECTBEHHbIE JlaHHBIE MIPU
MIPOBEJICHUH OIIBITOB, HAIPUMEP: IPU ONpeesieHnu (HaKTOPOB, BIUSIONIMX HA CKOPOCTh Mpoliecca
(dboTOCHHTE3a, IPU U3YUYECHUH AbIXaHUs KOPHEU U JIMCThEB, IPU UCCIEAOBAHUN YCIOBUM IPOpacTaHUs
CeMSH U T.1.

Ha ypokax XMMuU Ha KOJMYECTBEHHBIN YPOBEHb MEPEXOAAT MPAKTUYECKUE PAOOTHI MO H3YyYCHHIO
IpolLecca AJIEeKTPOJIN3a, UCCIEA0BAHNE SK30TEPMHUUECKUX U SHAOTEPMHUUECKUX PEaKIUii, TEMIOBOTO
sbdekra ropenust TomamBa U T.J. C HCHONB30BAaHHEM TPATUIMOHHBIX "aHAJIOTOBBIX" CPENCTB
MoJ00OHBIE U3MEPEHHUS BBIMOJIHUTH HEBO3MOXKHO. OjHako, MNpu mepexojge Ha UUGPOBYIO
nabopatopvio B TEMaTHYECKOM IJIAHUPOBAHUM HEOOXOAMMO MPEAYCMOTPETh JAOMOJHUTEIBHOE
BpeMsi JUisi oOy4yeHHs: paboTe C JaTYMKaMU, BKIIOYas COOPKY 3KCIEPUMEHTANIbHON YCTaHOBKH C
JaTYNKaMU, CHSTUE MMOKAa3aHUM C IKpaHa KOMITBIOTEPA, OTpe/ieNieHHe OTrPEeITHOCTEN N3MEPEHU.

Z[J'ISI pa6OTbI C I_[I/Iq)pOBBIMI/I AaTYuKaMH HCIOJIB3YETC CICHUAJIBHOC IPOIPaMMHOC 06ecnequI/Ie,
YCTAHOBJICHHOC Ha KOMIIBIOTEP. I[JI?I KOMMYHUKallun I_II/I(prBLIX JAaTUUKOB, 3allUCH W XPAaHCHUA
I/IH(bOpMaI_[I/II/I, HOHy‘ICHHOﬁ C UX IIOMOIIBbIO, I_[I/I(l)pOBaH J'Ia60paT0pI/I$I HCIIOJIB3YCTCAd B KOMIIJICKTE C
H0yT6y1(OM C HCO6XO,I[I/IMBIM YCTAaHOBJICHHBIM IIPOI'PAMMHBIM oOecrieyeHHEM.

Hcnonbs3oBaHue KOMIBIOTEPHOW (OPMBI PETUCTpAIMU TIOJYYCHHBIX 3HAUCHWH W TMOCTPOCHHS
rpauKOB HM3MEHSET TOAXOJIbl K OQGOPMICHHIO Ja0OpAaTOPHBIX U  MPAKTHUYECKUX pPadoT
00yUaronMucs.

JlaHHBI€, MOJTy4EHHBIE TIPU MOMOIIM IIM(POBHIX TaTYUKOB, BHOCATCS B SJIEKTPOHHBIE TaOIULIbI, YTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHCHMOCTEH MCCIeIyeMbIX BEIMYMH Ha dKpaHe KommbioTepa. Ha
OCHOBAHMHU 3THX I'paUKOB J€NaTh BBHIBOJBI O XapaKTepe 3aBUCHUMOCTH BEJIIMYMH OT BPEMEHH WIIU
Ipyrux napamerpon. Ha yrirybiaeHHOM ypoBHE 1ienecoo0pa3zHo 00ydaTh MPOBOANUTH AIIPOKCHUMALIUIO



BBIOPAHHBIX TOUYEK UTOTOBOH rpaduueckoit 3aBUCHMOCTBIO.

OTH HOBBIC BO3MOXKHOCTH TO3BOJISIOT aBTOMATH3UPOBATh PYTHUHHBIC MPOIEIYPHI 3arOJIHEHUS
TAONUI, BBIMOJIHEHWE OJHOTHUIHBIX pacyeToB, moctpoeHus rpaduxos. L{udposas ¢oroxamepa
mo3BoysieT  chororpadupoBaTh COOPAaHHYIO SKCIICPUMEHTAIBHYIO YCTAaHOBKY U IPHUKPEIHTH
doTorpaduro B 3MEKTPOHHBIH oT4eT. Takum 00pa3oM, OCYIIECTBIISICTCS NEpexo K o(opMIIeHUIO
AIIEKTPOHHOTO OTYETa O MPO/ICITAHHOM SKCIIEPUMEHTE, MPOCSKTHOW MIIM MCCIIeI0BATEIbCKON paboTe.

B03MOXHOCTb UCIIOJIb30BAaHUS BUJCOHAOIIIOIEHUS 32 ITPOLIECCOM BBIMIOJIHEHUS! IPAKTUUECKUX padboT
00y4aromuMuUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHHIO PadoT.

DJNEeKTPOHHBIA OTYET O MPOACTAHHOW TPAKTHUECKOW pabdoTe MOXKET COMPOBOXKAATHCS
MpUKperyieHHoW (oTorpadueli, KoTopas TNO3BOJIIET OLEHUBATh MPABUIBHOCTh COOpaHHOM
AKCIEPUMEHTAJIbHONW YCTAaHOBKH, 00JI€€ IOJHO ONPEAEATh MOJHOTY U IPABUIIBHOCTH MTPOJIEIIaHHOTO
UCCIIEIOBaHUS, aHAIU3UPOBATh JJOCTOBEPHOCTH MPEACTABIEHHBIX SKCIIEPUMEHTANBHBIX JaHHBIX. [Ipu
OJIHOBPEMEHHOM BBINIOJIHEHUH pa3HbIMM TpyINIaMu OOy4yalOUIUXCS Pa3HBIX HCCIIEI0BATEIbCKUX
paboT 1enecooOpa3HO UCIOIB30BATh BUIEO3AMKUCh BCEro XoAa padoT. B aTom ciyuae orieHUBaThCA
MOTYT HE TOJIBKO ITPEIMETHBIE PE3YJIbTAThl, CBA3aHHbIE C IPOBEACHUEM KOHKPETHOTO SKCIIEPUMEHTA,
HO M KOMMYHHKATHBHBIE U PETYJISATUBHbIE JACUCTBUS: MJIAHUPOBAHUE PaOOTHI, OTCIECKUBAHUE X0/
paboThl, KOppeKlUs I1aHa padoThl, KOMMYHHMKAIUsi B COBMECTHOM JAEATEIbHOCTH, HaIU4Me (WIn
OTCYTCTBHE) KOH(IMKTOB U CIIOCOOBI MX PEIICHHUS.

Wcnonb3oBanue g poBbIX 1a00paTopuil CyIIECTBEHHO PACUIUPSET CHEKTP BO3ZMOYKHBIX OIBITOB U
UCCIeI0OBAaHUM, 0COOEHHO 3TO KacaeTcsl U3yuyeHUs: OMOJIOTHH U XUMHH.

Pacmpenue crekrpa BO3MOXHOCTEH MOXKHO MPOWIIIOCTPUPOBATh Ha MpHUMEpE H3Y4YEHUS
AIIEKTPOMArHUTHOM MHIYKIUHM B Kypce ¢u3uku. [Ipu MCHob30BaHUU CTPEJIOYHOTO amrepMeTpa
TPaJAWLMOHHO HAOMIOJAIOT JUIIL ()aKT BO3HUKHOBEHHS WHAYKLIMOHHOTO TOKa B IMPOBOJAHHUKE U
M3MEHEHHE €ro HaIlpaBJICHUs MPU W3MEHEHUH CKOPOCTH BHECEHHUS MarHUTa WU €ro MOJISPHOCTH.
Hcnonp3oBanre nudpoBOTO AaTyvka IMO3BOJISAECT TOJYyduTh ocipuuiorpamMmy JJIC wHAYKIWH,
BO3HUKAIOIIECH B KaTYIIKe, IPU MpoJieTe Yyepe3 Hee MarHuTa. JTO MO3BOJIET CPAaBHUBATH 3HAUCHUS
MakcuManbHbeIX DJ[C mpu mposiere uyepe3 KaTylIKy MarHUTa C pa3HbIMH CKOPOCTSMHU M C pa3HOil
MOJISIPHOCTHIO, aHaAJIM3UPOBATh BU/T HOJTy4EeHHOM 3aBHCUMOCTH, KOHCTPYHUPOBATh
SKCIEPUMEHTAJIbHBIC 33/Ia4U 110 U3YYCHHIO 3JICKTPOMArHUTHON UHIYKIUH.

udpoas mabopaTopusi IMO3BOJAET OPraHU30BaTh IPOCKTHYIO M Y4€OHO-HCCIICIOBATEIHCKYIO
JESTEHPHOCTh IIKOJIPHUKOB KaK B paMKaX YPOKOB, TaK MU BO BHEYPOUHOH AesTenbHOCTH. Hamnume
Pa3HOOOpa3HBIX IU(POBBIX TATYMKOB JACT BO3MOXKHOCTH IPOBOJUTH CaMmble pPa3HOOOpa3HbIC
UCCIIeIOBAHUS, ONMMPAsCh HAa MHTEpechl oOydarommxcs. B kadecTBe mpumepa MOMXKHO MPHUBECTH
WCCAEAOBaHUS SKOJOTHYECKOW HANpPaBJIICHHOCTH I10 BBIABJICHUIO (DAaKTOPOB  3arps3HEHUS
OKpY’KaIoIllel cpeibl, U3yYSHHIO IKOJIOTHYECKOTO COCTOSIHHS TOMEIIEHHUH IIIKOJIbI, IOYBBI, BO3AYyXa B
HACEJICHHOM IyHKTe U T.1. MccienoBaTtenbckue pabOThl ¢ HUCIMOJIb30BaHUEM HHU(POBBIX JATUUKOB
renecoobpaszno npeanarars yyamumes 10 - 11 kimaccoB B pamMkax 00s3aTeIbHON 11 HUX MPOEKTHOM
JeSITeNbHOCTH. BhINoNHeHne TaKuX MPOEKTOB SBJSIETCS OCHOBAaHUEM JJISl OLICHKH HE TOJIBKO YPOBHS
c(hOpMUPOBAHHOCTH MIPEIMETHBIX PE3YIBTATOB, HO UTOTOBOI OIIEHKH JOCTHKCHHS METAPEMETHBIX
pe3ynbTaToB 00yUeHHUS: KOMMYHUKATUBHBIX (KOTOpPBIE OLIEHWBAIOTCS KaK B MPOIECCEe MPOBEACHHUS
paboThl, Tak M B MPOILIECCE 3AIUTHI MPOEKTa WM MCCIEAOBAHUS) U PETYAATHUBHBIX (KOTOpHIE
OIIEHUBAIOTCS B IIPOLIECCE BHITIOJHEHUS IIPOEKTA).

OcHarlenue A1 U3yd4eHus: GU3UKU NPEACTaBICHO B BUJE 000pYIOBaHUA Ul J€MOHCTPAIlMOHHBIX
OTIBITOB U 000PYAOBaHUS A Ta0OPAaTOPHBIX pabOT M YYEHUUYECKHX OMBITOB, BKJIIOUYAs OOLIYIO JUIS
€CTECTBEHHO-HAYYHOT'0 IHUKJIAa IU(PPOBYIO JAOOpaTOpHIo, a Takke IU(PPOBYIO JT1abOpaTOpUIO MO



¢du3nKe (KaK TOTOIHUTEIBHBINA IEMEHT JJIs YTIyOJIeHHOTO U3ydeHus (PU3HKH).

JleMOHCTpalMOHHOE 000pYyJOBaHME OOECIEUMBAET BO3MOYKHOCTh HAOIIOJICHUST OOJBITMHCTBA
W3yYaeMbIX SIBICHUH, MPOLIECCOB M 3aKOHOB. DJTO BO3MOXKHO IPH ONTUMAIbHOM COYETaHUU
aHAJIOTOBBIX M IM(POBBIX CPEACTB HaOMIONEHHS, aHalu3a u3MepurenbHo HHpopmarmu. Tak,
HampumMep, Ui Kypca (PU3UKH OCHOBHOM IIKOJIBI €CTh BO3MOXXHOCTH JEMOHCTPAIIUU KIIACCHUECKUX
JIEMOHCTPAIIMOHHBIX AKCIIEPUMEHTOB: MaJIeHUE Tesl B TpyOke HproTOHa, AeMOHCTpanus JEHCTBHS
aTMocgepHoro aaBieHus, 3akoHa [lackais, n3MeHeHus: 00beMa Tel P HarpeBaHuM (OXJIaXKICHUN ),
NPUTSHKEHUS MOJIEKYn H T.n. HabGop Mo »IeKTpocTaThKe [aeT BO3MOXKHOCTH JIEMOHCTPAIHH
AJIEKTPU3ALIMHU TEJ, 3aKOHA COXPAaHEHUS 3apsa, IMHUN HAPSKEHHOCTHU 3JIEKTPUYECKOIO MOJIS U T. 1.
U MOXET HCII0JIb30BaThCs Kak 8 Kjacce MNP M3yUYEHUU 3JIEKTPOMArHUTHBIX SIBJIEHMM, Tak U B 10
KJ1acce MpU U3yYEHUH DJIEKTPOCTATUKH.

HpI/I MPOBCACHUHN JOCMOHCTPAIIMOHHBIX OIBITOB JOJUKHBI CO6J'IIO}13TI)C$[ Tpe6OBaHI/I$[ K HX
HarjsifHOCTHU (ﬂCHaH " IIOHATHAA IMIOCTAaHOBKA OHI)ITa), BUIUMOCTH IJid BCCX ydalIUXCs KJiacca (HpI/I
HaJIMYMU MEJIKHX JIeTalel UCI0JIb3YeTC s UX YBEIMUYEHHOE H300pakeHre Py OMOIIIU BeO-KaMephl),
SMOIIMOHAJIBHOCTHU H, II0 BO3MOXHOCTH, 3aHHUMATCIBHOCTHU ()ICMOHCTpaIII/IOHHI)II\/'I OIIBIT HOOJIDKCH
BBI3BIBATE MHTCPECC yJAIIUXCA, CO3J1aBaThb MOTHUBAIIUIO K U3YYCHHIO npe):[MeTa) n Y6GI[I/ITCJ'II)HOCTI/I
(moxaspIBaTh TOT AP HEKT, HA TEMOHCTPAINIO KOTOPOTO OH OBLT HAPABJICH).

Onnako peanu3amus ACSITEIBPHOCTHOTO TMMOJAX0Ja B OOydeHHH (U3WKE TEPEHOCUT AaKIEHT C
JIEMOHCTPAIIMOHHOTO JKCIEPUMEHTa Ha ydYeHW4eckui. Hampumep, mo MexaHWKE HCCIIEIOBAHHE
KHHEMATHYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB IMHAMHKH, KOJICOATEIIbHBIX JBMKCHUN TIEPEHECEHO B
YYCHHYECKUH OSKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. Ilpu wusydeHun
ANIEKTPOIMHAMHUKHN J1abopaTopHOE OOOpPYIOBAHHME IIO3BOJIIET HCCIIEAOBATh HE TOJBKO 3aKOHBI
MOCTOSTHHOTO TOKa, HO C HCIOJIb30BAaHUEM KOMIIBIOTEPHOTO  OcIuiorpada  mMmo3BOJSET
MPOHAOIIOIATh M UCCIIEA0BATh AIEKTPUYCCKUE IIETH MEPEMEHHOTO TOKa, OJIOK JUOJO0B IMO3BOJISET
HCCe0OBaTh BOJBTAMIIEPHBIC XapaKTEPUCTUKH 1uoda. IIpum M3ydeHHMM ONTHUKH JabopaTopHOE
000pyI0BaHWE TO3BOJISIET HM3YyYUTh 3aKOHBI TEOMETPHUYECKON OMNTHUKH (IIPEIOMJICHUE CBETa B
MOJYIUIUHAPE W TOJY4YeHHE HW300pakKeHUsi B JIMH3aX) W MPOHAOIIOAATh OCHOBHBIC SIBJICHUS
BOJIHOBOW onTwKW (MHTEepdEpeHIMs ¢ TOJSIpU3alMs), MCCIeN0BaTh JAUQPPAKIUIO CBETa
(mudpakmoHHas peleTKa).

B cooTBeTcTBUU C IpeAMETHBIMU pe3ybTaTaMu 00ydeHus hu3nke 000pyI0BaHHUE IS YUEHUYECKUX
OTBITOB OOecrne4YnBaeT MPOBEACHHUE CIEAYIOUUX THUIOB paboT, CrpyNIUPOBAHHBIX MO BHUAAM
NesITeIbHOCTH, HE3aBUCUMO OT UX TEMaTHUYECKON MPUHAAIICKHOCTH:

1. IlpoBeneHre MPSIMbIX U3MEpEHHH QU3NUECKUX BEIHUUH (M3MEPEHHE MAcChl, 00beMa KHIKOCTH,
TEMIEepaTypbl JKUAKOCTH, CHIIbI, CHJBI TOKA, HANPSOHKCHUs) C MCIOJIb30BAaHHEM aHAJOTOBBIX M
nu(pOBBIX MPUOOPOB.

2. IlpoBepka 3aJaHHBIX MPEANOTIOKEHUN (MpsAMble U3MEpeHUs (PU3NUECKUX BEJIUYHUH U CPaBHEHHE
3aJJaHHBIX COOTHOLICHUI MeXIy HUMHU). Hampumep: mpoBepka ycIOBUUN IUIaBaHHs TeN, YCIOBUMN
paBHOBECHS pblyara u 0JJ0KOB, 3aKOHOMEPHOCTEH MOCIIEI0BATEILHOTO U MAPAJLIEIbHOTO COSIMHEHUS
MIPOBOJHUKOB U T.].

3. PacueTr mo mosydyeHHBIM pe3yibTaTaM NPSMBIX U3MEPEHMH 3aBHCUMOIO OT HHMX MapaMmerpa (B
OCHOBHOM IIK0JI€) U KOcBeHHBIe u3MepeHus (B 10 - 11 kmaccax). Hanpumep: yckopeHue tena npu
PaBHOYCKOPEHHOM  JBIKCHMM, YCKOpPEHHE CBOOOJHOTO TMAJEHUs, HKECTKOCTb MPYXKHUHBI,
KO3 QUIUEHT TPEeHUs CKOJIbKEHUs, MEXaHU4ecKas paboTa U MOIIHOCTh U T.JI.

4. HabmoneHne sIBIEHUN W MOCTAaHOBKA OMBITOB (HAa KAYECTBEHHOM YPOBHE) MO OOHAPYKEHUIO



(GakTOpoB, BIMAIOIMX HA MPOTEKAaHWE JaHHBIX sBIeHWUA. Hampumep: mnpsMoiHMHeHHOE
pacIpoCcTpaHeHHUe CBETa, JUCIEPCHsI CBETA; U3yUEHHUE CBOWCTB M300pakKEeHUsI B IUIOCKOM 3€pKaje U
T.IL

5. HccnenoBanue 3aBHCHMOCTH OJHOW (PM3MUYECKOW BEIMYMHBI OT JPYrol C MpeACTaBICHUEM
pe3ynpTaToB B BHJE Tpaduka M pacueTa MCKOMOro mapamerpa. Hampumep: 3aBHCUMOCTH IyTH
PAaBHOMEPHO ABMXKXYILICTOCA TCJIa OT BPEMCHU JIBWIKCHUSA TCJia; CHUJIbI TPCHUA CKOJIBXKXCHUSA OT CHUJIBI
HOPMaJIbHOTO JJaBJICHUS, KauecTBa 0OpabOTKH MOBEPXHOCTEN TEJ U HE3aBUCUMOCTH CUJIbI TPEHUS OT
mIomaan COMPUKOCHOBCHUS TCJI; CUJIBI YIIPYT'OCTU OT YJIMHCHUA IIPYKUHBI, BBITaHKHBaIOHICﬁ CHJIbI
oT 00BeEMa HOFPY)KCHHOfI qaCTHu T€JIa U OT IINIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTHU OT IIJIOTHOCTHU
TeJa, OT IIyOMHBI, Ha KOTOPYIO IMOTPYKEHO TEJO U T.1.

JlabopaTopHoe oO0OpynoBaHHE OOECTIEUUBAET CAMOCTOSITEIbHBIA YUYCHUYECKUH DKCIEPUMEHT,
KOTOPBIM MOXET UMETh pa3iudHble (GOpMbI: GPOHTAIBHBIN 3KCIEPUMEHT ((PPOHTAIBHBIE ONBITHI U
nmabopaTtopHble paboThl), pabOTH MpaKTUKyMa, Y4eOHO-HCCIEIOBATENbCKUE PA0OTHI U TPOEKTHI
AKCTIEPUMEHTAIBHOTO XapakTepa. [Ipum 3TOM HOpMaTHBHO-OOS3aTENFHBIM BHE 3aBHCHMOCTH OT
ypOBHA n3ydeHus (pu3nku (0a30BbIi UM yriayOiaeHHbIH) 1 00pa30BaTeNbHON MPOrpaMMbl (OCHOBHAs
WA CPEHSS IIKOJIA) SIBISiETCS (DPOHTATIBHBIN SKCIIEpUMEHT. FIMEHHO mocpeacTBOM (hpOHTAITEHOTO
OKCTIEPUMEHTA JIOCTUTAIOTCS TPEAMETHBIE PE3YJIbTaThl AKCIEPUMEHTAIBHOTO XapakTepa, a
YUYAIIAMUCST OCBAaMBAIOTCS CIIOCOOBI JIEHCTBHIA, COOTBETCTBYIOIINE YKA3aHHBIM BBINIC TISITH THUTIAM
pabot. JIaGopaTOpHBIM MPaKTUKYM II€I€CO00pa3eH TOJBKO MPU YIIIYOJICHHOM YpPOBHE H3YyUEHUS
npeaMera.

OnTUManbHBIM I JOCTHDKCHHS TIeJIed TPOBEACHHUS (POHTAIBLHOTO HKCIIEPUMEHTA SIBIISACTCS
npecTaBieHue J1a00paTopHOTO 000PYIOBAHUS U MATEPUAJIOB B BUJIE TEMATUYECKUX KOMIUIEKTOB I10
MEXaHHKe, MOJIEKYJISIpHOU (U3MKe, 3JIEKTPUUYECTBY M OMNTUKE. VIcmonb3oBaHHE TEMAaTUYECKUX
KOMILJIEKTOB CIIOCOOCTBYET (POPMUPOBAHUIO TAKOTO Ba)KHEHILIErO YMEHHS, KaK MOJ00p ydalluMHCs
o0opy/noBaHHsS B COOTBETCTBUM C IIE€JbI0O HCCIENOBAaHUS U3 U30BITOYHOH HOMEHKJIATYpPhl
MPEI0)KEHHOTO KOMILIEKTAa; MO3BOJISIET MPOBOIUTH IKCIIEPUMEHTANIbHYIO paboTy Ha J1000M 3Tare
ypOKa; yMEHBIIIAET TPYJAOBBIE 3aTPAThl YUUTEINS MIPH MOATOTOBKE K ypOKaMm, MOCKOJIbKY He TpeOyercs
MEePEeKOMIIOHOBKA 000PY/I0BAaHUSI B COOTBETCTBHUH C 3a/1a4aMH KOHKPETHOTO YpOKa.

[Ipy nnaHMpOBAaHUU MPAKTUUYECKUX PadOT BaXXHO HUMETh B BHUJY, YTO MPEAMETHBIC PE3yIbTaThl
AKCIEPUMEHTAJIBLHOTO XapaKkTepa MOTYT OBITb OCBOEHBI TOJIBKO IPU ONTHMAaIbHOM COYETaHUH
KpPaTKOBPEMEHHBIX (DPOHTATIBLHBIX OMBITOB U OJJTHOYACOBBIX JA0OPATOPHBIX padoT.

Baxxnoe 3HayeHwe umeer TOT (DakT, 4yTO B COCTaB (POHTAIBHOTO OOOPYAOBAHUS HAPALY C
aHAJIOTOBBIMM BXOAAT U 1U(dpoBble cpenctBa uaMepeHus. K HHUM OTHOCATCS 3IEKTPOHHBIN
CEKYHJIOMED C IaTYMKaMHU, SJIEKTPOHHBIE BEChI M TaTUUKH LU(poBoii 1abopaTopuu. Takum oOpazom,
MpU TMPOBEIEHUH (PPOHTATHHOTO JKCHEPUMEHTAa B OCHOBHOM IWIKOJIE YUYEHUKH 3HAKOMATCS C
AIIEKTPOHHBIMU CIIOCOOAMU M3MEPEHUI U BHIYMCIICHHH.

brox oOopynoBanus g ydeHU4eckux paboT mo ¢Qusuke cdopmMupoBaH Ha 0Oaze mepedHs
0o0OpyIOBaHUsI Ui TPOBEICHHS OCHOBHOTO TOCYAAapCTBEHHOTO JK3aMeHa 10  (H3HKE.
Hcnonb3oBanue mpuOOpoB U 000PYAOBAHUS C €IUHBIMU JJIs1 BCEX 00YJAIOIIMXCS XapaKTepUCTUKAMU
MO3BOJISIET CTAHIAPTU3UPOBATH MPOLIETYPHI BBITIOTHEHUS YKCTIEPUMEHTANIBHBIX 3aJJaHUI Ha SK3aMEeHe
U 00ecreynTh HaJEKHYI0 OILIEHKY pPE3yabTaTOB Ha OCHOBAaHUM AKCIEPTHOW MPOBEPKU OTBETOB
oOyuatouxcs. [Ipu 3ToM ocHOBaHWEM /7Sl BBIBOJA O MPABUIBHOCTH MPOBEACHUS JTAHHOTO OMBITA
SBIISIOTCSL PE3yJbTaThl, MOJYUYCHHBIC YYAIIMMHCS TOCPEICTBOM MPSIMBIX H3MEPEHHMH 3aJaHHBIX
(bu3MYECKUX BETUYHH.

Ha60p UL MpOBCACHUA OCHOBHOI'O TOCYAAPCTBCHHOIO 3K3aMCHA obecrieynBacT pa3pa60TI<y



HECKOJIBKUX OJHOTHUIHBIX 33JaHU{ TPH HCHOJIB30BAHUU OAMHAKOBOTO OOOPYAOBAaHUS C Pa3HBIMH
XapaKTepUCTUKAMU. DTOT MOJXO0JI 1IeJIecO00pa3HO UCMOIb30BaTh U MPH MPOBEICHUH (PPOHTATBHBIX
OTBITOB U JabopaTOpHBIX paboT. Hampumep, mpu mpoBeAEHUN MCCIEIOBAHUS 3aBUCUMOCTH CHIIBI
TOKa OT HANpPsDKEHUS MOXKHO BBIJCITUTH B KJIACCE TPYIIIBI, KOTOpble OyIyT HPOBOIUTH AAHHOE
UCCIIeIOBAaHUE, UCIIOJIB3Ysl PE3UCTOPHI C Pa3HBIM COMPOTUBJICHUEM, U JaMMouky. Ilo pe3ynabratam
MOKHO CPaBHHUTH MMOJYYEHHBIC 3aBHCHMOCTH, OOCYIMTh TPAHMIBI BBHIIOJIHEHHs 3akoHa Oma Juis
y4JacTKa I, OTPEICIIUTh COPOTUBIEHHUS PE3UCTOPOB.

Crnemyer OTMETUTB, YTO NIPU MPOBEICHUN (PPOHTANBHBIX OTIBITOB H JIA0OPATOPHBIX PadOT B OCHOBHOM
mKoJie TpeOyeTcsl 3ammuch pe3yJlbTaTOB BCEX MPSAMBIX H3MEPEHHH C Y4eTOM aOCONIOTHOU
MOTPEIIHOCTH. 3AE€Ch TMPU  HUCMHOJb30BAaHUU  TPAAUIIMOHHOTO 000pymoBaHus (MEH3YPOK,
JTMHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEIIHOCTH 11€1€CO000pa3HO CBA3bIBATh C LIEHOU AeneHus Mpubdopa, a mpu nepexoae K HudpoBsIM
MHCTpyMEeHTaM (LHU(pOBBIE BECHl M JNAaTYMKH) YYUTh pabdOTaTh C OMHUCAHUAMHU ATHX HpPHOOPOB,
BBIJIENISAS JaHHBIE 00 a0COIIOTHOM MOTPEIIHOCTH, JIMOO0 MpeaIarath 3Ha4YeHUe NOTPEIIHOCTH B TEKCTE
3a/IaHAMN.

[Ipu npoBeneHny uccaea0BaHNs 3aBUCUMOCTEN 01HON (PU3NYECKOM BETMUMHBI OT IPYroi yyamuecs
JOJIKHBI OCBOUTH TOCTpPOEHHE TpadUKOB C YKa3aHHMEM aOCOJIOTHBIX MOrPEIIHOCTEeH, a MpHu
MpOBEJIEHUH paboT Ha MPOBEPKY MPEANOTIOKEHUH - YMETh CpaBHUBATh 3HAYEHUS ABYX HPSIMbBIX
U3MEpEeHUuN ¢ y4eToM aOcCOJIIOTHON NOTpemHOCTH (Hampumep, MyTeM CpaBHEHMsI HHTEPBAJIOB
MOJIyYEHHBIX 3HAa4eHHM Ha yucioBoil ocu). IlpoBeneHue m3MepeHHI W HUCCIIEOBaHUNA B Kypce
¢usuku 10 - 11 x1accoB AOMOTHSIIOTCS UCTIOB30BAHUEM OTHOCHTEIIBHBIX MMOTPEITHOCTEH, yaauecs
JOJKHBI HAYYUTHCSI pACCYUTBHIBATh OTHOCUTENBHBIE TOTPEITHOCTH B IPOCTEUIINX CIy4asX MPSMBIX
WU3MEPEHUN U CPaBHUBATh TOYHOCTD PA3JINYHBIX U3MEPEHHUN.

OOpamaeM BHUMaHHE, YTO OIICHMBAaHHUE JA0OPATOPHBIX PabOT JOJKHO Oa3MpoOBaTHCS, KaK U B
KpPUTEPUSX OIICHUBAHUA OHKCepUMEHTAIbHBIX 3amanuii KMM OI'D, He Ha nDpaBWIBHOCTH
odopMIIeHHsI OTYeTa O pabdoTe, a Ha MPABWJIBHOCTH JIEUCTBHM MO COOpPY YCTAaHOBKH, MPOBEICHUIO
OTIBITOB, CHATHUIO MOKa3aHUN PUOOPOB.

OcHanienne Ui U3ydeHusi OMOJIOTUU TPEACTABICHO KOMILICKTAMU JEMOHCTPAIIMOHHBIX BIIQKHBIX
npenaparoB, repOapueB M KOJUICKIIMH IO pa3HbIM TeMaM Kypca OWOJIOTHH, a Takke IUu(POBOM
nabopaTopuel yisl IPOBEICHHS MTPaKTHYeCKuX padboT. KpoMe Toro, npu u3y4eHuu OMOJIOTUH MOXKET
UCIONB30BaTh I1H(poBas gaboparopuss MO OuoJOTUM (KaK JOMOJHHUTEIBHBIA AJIEMEHT JUIs
YTIIyOJIGHHOTO U3y4YeHUS Kypca).

B y‘le6HOM nponecce ydJamuecsa OOJIKHBI IMOJYYHUTb BO3MOXKHOCTb YYBCTBCHHOI'O BOCIIpHUATUA
HU3y4aCMbIX SIBJICHUH U OOBEKTOB. O,I[HaKO HN3y4aCMbIC SIBJICHUS U OOBEKTEI HE BCCrAa MOryr OBITH
HCIIOCPCACTBCHHO BOCITPOU3BCACHLI WU IIOKA3aHbI B y‘le6HOM noMeuieHuu. B aTtom clIy4yac y‘IC6H06
O60py,Z[OBaHI/IC JacT BO3MOKHOCTDb HX BOCIIPOU3BCCTH OIIOCPCA0OBAHO, YCPE3 KOJUICKIIUIO, FCp68.prII>i
JIMCT, MUKpOIIpe€apar, MOACIIb, BI/II[GO(I)paFMeHT H T.II.

Brnaxxuple mnpenapaTbl IpeACTaBISAIOT €000 HaTypaibHble OOBEKTbI, CMOHTHPOBAHHBIE Ha
CTEKJISIHHOW IUIACTMHKE W OIYLEHHBIE B CTEKJISHHBIN LMJIMHIAP C KOHCEPBUPYIOIIEH >KHIKOCTBIO,
100 Mpe/iCTaBlIeHHbIE B IUIACTHKE. 3/1€Ch NpEeAJIararoTcsl TOTaJbHbIe IMpenapaThl, MO3BOJISIONINE
U3y4daTh BHEIIHEE CTPOCHHE OpraHW3Ma MJIM ero yacT, (Hampumep: "Kopenb 60060Boro pacteHus ¢
kinyoenbkamu", '"T'amroka"); aHaToMUYecKue TNpenapaThl, NpeAHAa3HAYeHHblE JUIS H3Y4EHUS
BHYTPEHHET0 CTPOEHUS OpraHu3Ma WK ero opraHoB (Hanpumep: "BHyTpeHHee cTpoeHue JISrynku',
"BHyTpeHHee cTpoeHue NTulpl"); OHOJIOTHYECKUE Mpenaparhl, Jarolue MpeICTaBIeHHe O CTAAUIX
pa3BuTHs opranu3Ma (Hampumep: "Pa3zButue koctuctoil puiObl", "PasBurue Kypuunl'). BrnaxHble



npenaparbl UCIIOJIB3YIOTCA KakK pa3I[aTO‘IHBII>'I Marepural B Mpouecce ACMOHCTpalU IIPpHU U3YyYCHHUU
HOBOI'0 Marcpuajia UJin B IMPOLCCCC BBIMOJHCHUA MHMPAKTUUICCKUX 3a;[aHm”1, pa3pa60TaHHHx Ha HUX
OCHOBC.

I'epbapun - coOpaHue MpecCOBaHHBIX, 3aCYIICHHBIX PACTCHUN WM MX YacTeH MOMOTaroT M3y4aTh
pacTeHue B KaOWHETE M y3HaBaTh €ro B IpHpoje, a repOapusamus - HauboJiee MPOCTOM Crocod
COXpAaHEHUsl PACTCHUM M WX YAaCTEHd B TEUCHHE JJIMTEIIBHOTO BpEeMEHHU. B mepeuHe npenanaraercs
cucreMatuyeckuil repbapuil (Hampumep, "OCHOBHBIE TpyHIbl pacTeHUi") u repOapuil no oOmein
Onosoruu (KOTOPBIM TO3BOJIAET TMPOUJUTIOCTPUPOBATh HM3MEHYHBOCTH, HCKYCCTBEHHBIH OTOOD,
CUCTEMAaTUYECKUE KaTerOpuH U BU1000pa3oBaHUE, JUBEPTEHINS U KOHBEPIeHIIMSI, TOMOJIOTUUHBIE U
aHAJIOTHYHBIC OPTaHbl, PyIUMEHTapHbIE OpTraHbl, apoMopho3, uauoaganTanus GEHOTUI U TeHOTHII,
MOJIMIUJIONUS, OTAAJeHHas TuOpuau3anus, B3aUMOJCWCTBUE pacTeHUW ¢ aOMOTHYECKUMHU
(dakTopaMu cpefbpl, B3aMMOJEICTBUE pacTeHUil ¢ OmotuyeckuM (akropamu cpensl). ['epbapHbIit
MaTepHaj UCIOJb3YIOT KaK pa3AaTOYHbI MaTepuall ISl JEMOHCTPAUU N3Y4aeMbIX 0OBEKTOB, IS
BBITIOJIHEHUS] MPAKTUYECKUX 3aJaHUM IMpH 3aKperyieHMH MaTepuaja WU JUAarHOCTHUKU Y4eOHBIX
pe3yJabTaToOB.

Taxke mnpeacTaBieHbl KOJUIEKIMM - HaOOphl MNPEIMETOB MM BELIECTB, IOJ00OpaHHBIX IO
onpezeneHHbIM Ipu3HaKkaM. OObeKTaMH X MOTYT ObITh pacIpaBJIEHHBIE U 3aCyILIEHHbIE HACEKOMBIE,
pakooOpa3Hble, PAKOBHHBI MOJUIIOCKOB, OTENbHBIE YACTH CKEJIETOB >KMBOTHBIX. B KOJIEKIUAX
COUETAIOT HaTYpaJbHbIE OOBEKTHI C UX U300pPaKEHUEM B BUJIE PUCYHKOB WJIM MYJISDKEH - UMUTALUH.
[Ipennoxxennsie B mepeyHe Mop(doIoruueckre KOJUIEKIUHM Jal0T MPEJICTaBICHHE O BHEUIHEM
CTPOEHHUH OPraHOB UJIU WX YacTeH, MO3BOJIAIOT IIPOBOANUTE CPaBHEHUSI 0OBEKTOB, BBISICHATH UX 0011I1e
yepTl W uepThl paznuuus (Hampumep: "llpenctaBuTtenu OTpSAOB HAceKOMbIX" U JIp.);
0011eOnoIOTHYecKe KOJUJIEKIUU TIO3BOJISIIOT BBISCHATH B3aMMOCBSI3M B OPraHUYECKOM MHUDPE,
paccMaTtpuBaTh pPa3BUTHE OPraHU3MOB, MPOCIEKUBATH OO0IIEOMOJIOTHYECKHE 3aKOHOMEPHOCTH
(manmpumep: "IIpuMepbl 3aIMTHBIX MpUcIIocoOeHnit y HacekoMbIx'"). Kosutekiuu, kak u repdapum,
UCIOJIb3YIOT KaK pa3/aTOYHbIM MaTepuan [yl JAEMOHCTpallMd H3y4aeMbIX OOBEKTOB, IS
BBITIOJIHEHUS] TPAKTUYECKUX 3aJaHUi MPHU 3aKperyieHMH MarepHajia MW JUarHOCTUKU Y4eOHBIX
pe3yabTaToOB.

O3HakOMJIEHHE Y4YallUXCsl C MHUKPOCKOIMMYECKHM CTPOCHHEM 3>KHMBBIX OpPraHHU3MOB - OJIHA U3
TNIaBHEWIINX 3a/a4 HayKW, IO3BOJSIONIMX T[IOBECTH IIKOJIHHUKOB K TOHUMAaHHUIO €IWHCTBA
opraHuuyeckoro mupa. s npoBeneHus 1a00paTOpHBIX padoT B HU(POBYIO 1a00OPATOPHIO BKIIIOUEH
MHUKPOCKOTI, @ B KOMIUIEKTE MOCYAbl 1 000pyJ0BaHMs OOILIEr0 Ha3HAUYEHUSI UMEIOTCSI He00X0uMoe
OCHAIIIEHHE JUIs POBeIeHUs 1a00PaTOPHBIX paboT.

Hudposas naboparopust BKIOUaeT HAOOp M U3rOTOBJICHUS MHUKporpenapatoB. Caexue
mpernaparbl U3rOTaBJIMBAIOT JUISI HEMEIJICHHOTO PacCMOTpeHUs. K HUM OTHOCSTCS YKHIKOCTHBIC
(0OBEKTHI OOBIYHO MOMEIIAIOTCS B BOAY, @ MPENapaThl COXPAHSIOTCS B TEYCHUE HECKOJIBKUX JIHEH),
cyxue (Hampumep, 4YacTHIy NUTHYBETO TMepa, MPOCTO TOJIOKUTh HAa TPEAMETHOE CTEKIO |
MHUKPOCKOTIMPOBATH ), KHBbIE MPeraparhbl (Ma3Ku - KaIUIH XUJAKOCTH, HAIIPUMEP KPOBH) U BUTAJIbHBIC
npenaparbl (KOTOPbIC HCHOJB3YIOTCS ISl M3YYCHUS MAJIOKICTOYHBIX OOBEKTOB (MPOCTEHIINX,
KOJIOHUH BOJOpOCHel), s HaOmoaeHus aBkeHus (Tydenpku, amedbr). [lpurotoBnenue
MUKpOTpernapara BbIpadaThIBaeT y y4allerocss HaBbIKH CaMOCTOSATEIbHON pabOThI, aKTUBU3UPYET UX
MO3HABATEIbHYIO JIEATEIHHOCTh M 3HAKOMUT C TEXHUKOW M METOJUKOM HaydyHOTo HccienoBaHus. B
nuppoByr0 J1a00paTOpPHIO BKIIOYEH Takke W HAOOp MHKpPOMpPENnapaToB, KOTOPBIM COAEPKHUT
MOCTOSIHHBIE TIPEnapaThl, JOJIT0e BpeMsi COXPAHSIONIUECS B MPHUTOJAHOM JUII MUKPOCKOIMPOBAHUS
BUJIE.

Cne;[yeT OTMCTHUTD, UTO HAPAAY C UCIIOJIb30BAHUECM NTCPCUNUCIICHHOT'O BBIIIC y‘-IC6HOl"O O60py,Z[OBaHI/I$I



BXHYIO POJIb B U3YYEHHH OMOJIOTUN UTPAIOT MPHPOTHBIE OOBEKTHI, TAK KaK B OOJIBIIMHCTBE CITy4acB
TOJILKO OHHM MOTYT 00€CHeunTh HAMOOJBIIYI0 KOHKPETHOCTh W TMOJHOTY 3HAHHUN y4alluxcs,
MOMOTalOT (POPMUPOBAHUIO Y HUX MIPABWIIBHBIX OMOJIOTHYECKUX 3HaHUN. K TakKuM KUBBIM 00BEKTaM
OTHOCST PaCTEHHsI, )KUBOTHBIE )KUBOTO YroJiKa, akBapuyma, Teppapuyma. IHdHeKTHBHBIM CPEICTBOM
3HaKOMCTBA C MPHUPOTHBIMH OOBEKTAMU SIBJISIFOTCS SKCKYPCHH B OMOJIOTUYECKHE U KpaeBeI4ecKue
My3eH, OOTaHWYECKHE CaJlbl, 300IapKh U OKPYKAIOIIUE IIKOJIY €CTECTBEHHBIE M MCKYCCTBEHHBIC
IIPUPOIHBIE COOOLIECTBA.

Tpa[[I/IIII/IOHHI)Ie OHOJIOTUYECKHE MYJEIKM U MOJCJIIM B HACTOAIICC BPEMA YCIICHIHO 3aMCHANOTCA
u(poBEIMU  00pa30BATEIILHBIMU pecypcamMu: BHICOPparMeHTaAMH, aHUMAIlUEH, BUPTyaTbHBIMH
naboparopusimu. [{udpoBsie 0OpazoBaTelbHBIE peCypChl HE MOTYT CTaTh IOJIHOIICHHOW 3aMEHOM
PCAIBHBIX IMMPUPOJHBIX 06’I)€KTOB, HO JAarOT BO3MOXXHOCTH ITIO3HAKOMUTHECS C 0oJstee HAPOKHUM KPYrom
00BEKTOB, CO3[AOT MPEANOCHUIKA JJIsi HMHTCHCH(UKAIMK 00pa30BaTeIbHOTO Ipollecca M
00eCTeYrBarOT He3aMEITUTEIbHYIO OOPATHYIO CBSI3b, KOMITBIOTEPHYIO BU3YaTH3AI[HMI0 HHOOPMAITHH,
ABTOMATHU3AIMIO YIIPaBJICHHS y4eOHOU JEATEIBHOCTHIO M KOHTPOJIb €€ Pe3yIbTaToB.

OcHaileHue Uil M3y4yeHUs XMMHM NPEJCTABICHO B BUJAE JIEMOHCTPALMOHHOTO 00OpPYAOBaHUSA,
KOMIIJIEKTa XMMHUYECKHUX PEAKTUBOB C HEOOXOIMMBIM 000pYI0BaHHUEM U3 OOIIETO KOMIUIEKTA IOCYIbI
1 o0OpyIOBaHUS JJIsl YIEHHUUECKUX OIBITOB U KOMIUIEKTa Kosulekuuid. Kpome Toro, nmpu nzydeHun
XMUMHMH UCTIOJIb3YeTCsl 00Ias JUlsl €CTECTBEHHO-HAY4YHOTO IMKIIa nudpoBas 1abopaTopusi, a TaKxke
nudposas mabopaTopus Mo XUMHUU (KaK JOTOJTHUTEIBHBIA AJEMEHT IS YTIyOJEHHOTO W3YYCHHS
XUMHH).

JIeMOHCTpaIIMOHHBIN JKCIEPUMEHT SIBJISIETCS BAXKHOW YacThi0O OOYYEHHMs] XUMHUH. 371€Ch Ba)KHO
MMOMHHUTb, YTO MPU €r0 MPOBEICHUM 00S3aTEIBLHO IOJKHBI OBITH COOJIIOJIEHBI BCE HEOOXOIUMBIE
STAIlbI:

IMOCTaBKa LECJIN SKCIICPUMCHTA,

OITMCaHHuEC HCO6XOI[I/IMOFO JJIs1 €0 BBITIOJIHEHU A 060py,Z[OBaHI/I${ " pCaKTHBOB,

IJIaHUPOBAHUE MTOPAAKA ITPOBEACHMS,

OITMCaHHUEC UCXOJHBIX BCIIECTB,

IIPOrHO3UPOBAHUEC OKHUIAEMBIX B peaKHHOHHOﬁ CMeCH U3MEHEHUM 1 PE3YILTAaTOB 3KCIIEPUMCEHTA,
OITKMCaHHC I/I3MCHCHI/II‘/'I, IMPOU30IICAIINX C BEIICCTBAMU,

q)OpMy.]'II/IpOBKa BbIBOJOB U3 3KCIICPUMCHTA,

CO3J1aHUC PUCYHKA BKCHepI/IMeHTaHBHOﬁ YCTAHOBKHU U COCTABJICHHUC YPABHCHU peaKHHﬁ.

B nporecce nposeeHNs JEeMOHCTpALMiA, yUallluecss OCBauBAIOT 3Tallbl IPOBEICHUS OIIbITA, I03TOMY
Haubosiee 3PQPEKTUBHBIM SBIIAETCS HE IMPOCTOE OIMCAHME OIbITA YYHUTEJIEM, a HCIIOJIb30BAaHUE
sBpucTHueckoil Oeceapl. [Ipu peanuzanuy Takoro cLeHapusi Jake HE OYEHb CIIOXKHBIM OIBIT
3aHUMAaeT JIOBOJIBHO MHOTO BPEMEHH, HO CIIJIOBaHME €My I03BOJISIET O0eCleuuTh MOHUMaHHe
o0y4aromuMHCs NPUEMOB HAay4HOTO IO3HAHMS W MCIOJb30BAaHHWE UX YK€ B CAMOCTOATENbHOM
JEeATeIbHOCTH B IPOLIECCEe YIEHNYECKOT 0 3KcIiepruMeHTa. Ha HauanbHOM 3Tare u3ydyeHust XUMuu (B 8
- 9 Kjaccax) MMEHHO TaKOM MOJXOJ MO3BOJSET JOCTHYb MaKCUMAIbHOM 3(PQPEKTHUBHOCTH OT
NpoBeAeHUsT JTa0OpaTOpHBIX W MPAKTUYECKUX paboT, a Takke c(HOpMHUPOBATH Yy YydalIUXCA
OTBETCTBEHHOE OTHOILLIEHHUE K KCIIEPUMEHTY.

HpI/I OICHUBAHUKN YYCHUYCCKUX IIPAKTHYCCKUX pa60T uenecoo6pa3Ho YUYUTBIBATL TIOAXO/[BI,
HUCIOJIB3YIOIUEC B JK3aMCHAIIMOHHBLIX MaTcpUuaiax. TaK, B HaCTOAMIEC BpEMs NpCIIaracrcs



HKCIIEPUMEHTAIBHOE 33]aHue, TPEAyCMaTPUBAIOIIee BHIOOP JBYX BEIIECTB U3 MATH MPEATIOKEHHBIX
U NPOBEICHUE C HMMM PEAKUUN, OTPAKAOIIMX XUMUYECKHE CBOMCTBA YKa3aHHOIO B YCIIOBUM
3amanus BemecTBa. OLEHMBaHME MJET HAa OCHOBAaHUHM OTUYETa yYCHHWKAa O MpPOJETaHHON pabote
(ypaBHEHHMsI peakUuii, BBIBOJIBI O HAONIONCHHWSX) M HAa OCHOBAaHMM MPSAMOrO HAOIMIOACHUS 32
JNEUCTBUAMH YUEHHMKA IO MPOBEACHUIO ONBITOB. IIpyu 3TOM BBIIENSIOTCS 3Tanbl 0TOOpa BEUIECTB U
CMEIIMBAaHMS BELIECTB B COOTBETCTBUU C IyHKTAMHM MHCTPYKLIUU K padoTe.

BaknelmuM HarmpaBieHHEM KaK JEMOHCTPAMOHHOTO, TaK U YYCHUYECKOT'0 SKCIIEPUMEHTA JIOJDKHO
CTaTh HCIIOJIb30BaHHE IU(POBOH JTAOOpATOPUH, KOTOpasi MO3BOJISIET OPraHW30BATh XUMHUYSCKUN
OKCIICPUMCHT Ha IIPUHIUITHAIIBHO HOBOM YPOBHC, HepeﬁTH OT Ka4eCTBEHHOU OILICHKHN Ha6JHOI[aeMI)IX
SBJICHUH K CHCTEMHOMY aHaJM3y KOJMYECTBEHHBIX XapakTrepucTuk. Ilpu pabore ¢ naTunkamu
uudpoBoit abopaTopuu oOecreynBaeTCs aBTOMATU3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XOI
SKCIEPUMEHTa MOKET OTOOpa)kaThCs B BUJIE IpaUKOB WM MOKa3aHUN MPUOOPOB, a Pe3yabTaThl
OKCIICPUMCHTOB MOTYT COXpPAaHATHCA JIUTCIILHOC BpPEMS. HauOonee AKTYaJIbHBIM JIA XWUMHU
ABJIICTCA NEPEXO0J K KOJIMYCCTBCHHBIM XapaKTCPUCTUKAM, KOTOpI:IfI MOKHO HTPOHJIIIOCTPUPOBATH
CIENYIOIMMH TPUMEpPAaMM: M3Y4EHHE CTPOCHHs IUIAMEHH, ompezesieHne pH B pasHbIX cpenax,
OMpCACIICHUE CKOPOCTH PCAKINH, U3YUCHUC BIUAHHUA KOHLUCHTpAOHUU WU TCMIICPATYPLI HA CKOPOCTH
peaKIum.

Hudposas nabopaTopus Mo3BOJISET peann30BaTh MEKIIPEIMETHBIE CBSI3U C IPYTMMH MpeIMETaMU
€CTECTBEHHO-HAY4YHOI'0 IIMKJIA, MOCKOJBbKY JaeT BO3MOXHOCTb BBINOJHATh HHTETPUPOBAHHBIE
yueOHbI€ UCCIIE0BAHUS 10 €CTECTBEHHBIM HayKaM, IPUMEHSTh U OCBAaUBATh AIEMEHThI CTATUCTUKU U
MH(OPMAaLMOHHBIE TEXHOJIOTHUH.

Ilpunosxcenue N 6

K Memoouueckum pekomernoayusim

INPUMEPHBIN IEPEYEHb OBOPYJIOBAHUAI,
PACXOJIHBIX MATEPHUAJIOB, CPEJICTB OBYUYEHUS U
BOCIIUTAHUSA JJISI CO3TAHUS U OBECIIEYEHUSA
®YHKIIMOHUPOBAHUSA IEHTPOB OBPA30OBAHMUS
ECTECTBEHHO-HAYYHOM N TEXHOJIOT'MYECKOH
HAIIPABJJEHHOCTEMX "TOYKA POCTA" B
OBIIIEOBPA3OBATEJbHBIX OPTAHU3ALIUSAX,
PACITIOJIOKEHHBIX B CEJIbCKOM MECTHOCTHU U
MAJIBIX TOPOJIAX

Tabauya N 1

CTAHJAPTHBIA KOMILIEKT



HaumenoBanune
000pymOBaHUS

Kparkue npumepHsie
TEXHUYECKUE
XapaKTEPUCTUKU

KommnuectBo eqnumiy
JUISL
0011e00pa30BaATENHHBIX]
Opra"u3aiui, He
SIBIISTFOTIIAXCSI
MaJIOKOMIUICKTHBIMH,
ell. U3M.

KoanuecTtBo equnmil
JUTSt
00111€00pa30BaTEIbHBIX]
Opra"u3aiui,
SIBJISTFOLITUXCSI
MaJIOKOMIIJICKTHBIMH,
el1. U3M.

Ecte

CTBCHHO-HAay4Has HAIIPABJICHHOCTb

O6mee obopynoBanue (pu3uka, XUMusi, OHOIOTHS)

1.1.

[{udpoBas
mabopatopust
YaeHHUECKast
(pu3uka, xumus,
O1OJIOTHS)

[{udpoBoii naTunk
PIIEKTPOTIPOBOTHOCTH
[{udposoii natunk pH
[{udpoBoii qaTumk
[TOJIOKCHHUS

[{udpoBoii qaTumk
TEMIIEPATYPhI

[{udposoii qaTunk
a0COIIOTHOTO JABJIEHUS
[{udposoii
ocruIorpaduIecKuit
MaTYuK

Becsl 311eKTpOHHBIE
yaeOnbie 200 T
Mukpockor: mugpoBoi
VI ONITHYECKHI C
yBenuueHuem oT 80 X
HaGop 115t u3roToBIIeHUS
MUKpOTMpEnapaToB
Mukpornpenapatsl (Ha00D)
CoeauHUTEIHHBIC
POBOJA, TPOrPaMMHOE
oOecreyeHue,
METOIMYECKHE YKa3aHUS
KOMILJICKT
COMYTCTBYIOIIUX
PJIEMEHTOB JJIsl OTIBITOB 10
MEXaHUKe

KOMILJICKT
COMYTCTBYIOIINUX
PJIEMEHTOB JJIs1 OTIBITOB I10
MOJIEKYIIIPHOI (pU3MKe
KOMILJIEKT
COMYTCTBYIOIIUX
DIIEMEHTOB JJIsl OTIBITOB IO
PIIEKTPOIUHAMUKE
KOMILJIEKT
COMYTCTBYIOIINUX

3 mIT.

DJICMCHTOB IJIA OIIBITOB IIO




OIITUKC

1.2.

KomIuiekT nocyzsl
1 000pyIOBaHUS
U1l YYeHUYECKUX
oTbITOB ((pu3uKa,
XUMUsI, OUOJIOTHS).

[ITatuB 1a00paTOPHBIiA
XUMHUYECKUI

Habop wamek Iletpu
HaGop nuHCTpyMEHTOB
MPEIapoBaIbHBIX

Jloxkka 71s CoKUranust
BEIIIECTB

Crymka dapdopoBas ¢
MIECTHKOM

Ha6op 6anok amns
XPAaHEHUS TBEPJIBIX
peakTuBoB (30 - 50 mu)
HaGop cxistHOK
(bmakoHOB) /JIs1 XpaHEHUSI
[PaCTBOPOB PEAKTHUBOB
Ha6op npubopox (I1X-14,
[1X-16)

[Ipubop 1t morydeHus
ra3oB

CnupTroBka

["oprouee y1si CIUPTOBOK
dunbTpoBanbHas Oymara
(50 mmt.)

Konba konnyeckas
[Tamouka cTeksiHHAS (C
[PE3NHOBBIM
HaKOHEYHUKOM )
Jameuka mig
BbIIAPUBAHUS
(BBIMTapuTENbHAS
JaIIeyKa)

MepHbIi HWIHHAP
(TTaCTHKOBBIN)

BopoHka cTekisiHHas
(Maas)

Crakan crexisHHbIN (100
MJT)

["a300TBOAHAS TPYOKa

3 mIT.

b1OJIOI' A

KoMIUIEKT BiIaXKHbIX|
[pernapaToB
IEMOHCTPALMOHHBI]

Ha3HauCHHE:
NIEMOHCTPALIMOHHOE,
MaTepHall KOHTeliHepa:
[UIaCTHK,

repMeTHYHast KpbIIIKa:
HaJln4ue,

KpEIUIEHNE DKCIIOHATA:

HaINn4uc,

1 mT.

1 mT.




KOHCEpBUPYIOILEE
BEILECTBO: HAJTMUUE,
HaKJICHKa C
HAaMEHOBAaHUEM:
HaJIU4ue.

He MeHee 10 mpemnapaTos
U3 IPUBEIECHHOTO HIKE
CIIUCKA!

BitayxHb1i peniapar
"be33yoOka"

BitayxHb1i peniapar
"T"amroxa"

BitayxHb1i penapar
"BHyTpeHHee cTpoeHue
OPIOXOHOTOr0 MOJUTFOCKA"
BitayxHblil penapar
"BHyTpeHHee cTpoeHue
KpBICHI"

BitayxHbI1 Tpenapar
"BHyTpeHHEe CTpOCHUE
ArymKa”

BitayxHbI1 penapar
"BHyTpeHHEe CTpOCHUE
OTHIEL"

Briaxxuelii mpenapat
"BuyTrpeHHee cTpoeHne
pHIOB"

Braxxuelii mpenapar
"Kapacsp"

Biaxxuelii mpenapat
"Kopenb 6060BOT0O
pacTeHus ¢ KIryoeHbKaMu"
Biaxxuelii mpenapat
"Kpeserka"

Biaxxuelii mpenapat
"Hepeuna"

BrnaxxHsiil mpenapar
"Pa3Butne KOCTUCTOU
PBIOBT"

Brnaxxubiil mpenapar
"Pa3Butue Kypuunl"
BitayxHbli Ipeniapar
"Cuudomenyza”
BitayxHbli Ipeniapar
"Tpuron"

BitayxHbli Ipeniapar
"Uepenaxa 6osoTHas"
Bnaxnslii npenapar "Yx"
BitayxHbl1 Ipeniapar




"HmepI/Iua"

2.2.

Komruiekr
repOapureB
IEMOHCTPALMOHHBI]

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHblil JIUCT,

CIIMCOK 3KCIIOHATOB:
ISENIZE (S

He MeHee 8§ repbapueB u3
MPUBEJICHHOTO HUXE
cnucka: HazHauenne:
NIEMOHCTPAIIMIOHHOE,
OCHOBA JJIs1 KPEIUICHHUS:
repOapHbIil JUCT,

CIMCOK 3KCIIOHATOB:
HaTu4Ine

He MeHee 8 repbapueB U3
[MPUBEICHHOTO HIKE
CITUCKA!

["epGapuii "/lepeBbs u
KYCTapHUKH"

["epOapuit
"lukopacrtymue
pacTeHus"

["epOapwuii "KopmoBbie
pacteHus"

["epOapwuii "KynsTypHbIe
pacteHus"

["epOapwuit
"JlekapcTBEHHbIE
pacteHus"

["epOapuii "MemoHOCHBIE
pacteHus"

["epOapuii "Mopdonorus
pacteHui"

["epOapwuii "OCHOBHBIC
CpYIIIbI pacTeHU"
['epOapwuii "PacTuTenbHbie
cooOmiecrea"

["epOapuit
"CenbCKOXO03SIIICTBEHHBIE
pacTteHus"

["epOapuii "SAnoBuThIe
pacteHus"

["'epOapuii K Kypcy OCHOB
o oOmiel 6uosorun

1 mrr.

1 moT.

2.3.

KoMmIuiekT
KOJUIEKIIUU

Hasnauenue:
IEMOHCTPALMOHHOE,

IEMOHCTPALMOHHBI]

OCHOBA IS KPCIIJICHUS !

1 mrT.

1 mT.




(10 pa3HBIM TEMaM
Kypca OuoJIOTHH)

HaJIn4ue,
HaKJICHKH C
HAaHMCHOBAHHUEM: HAJIMUIHC
He MeHee 10 KoJmeKIuii u3
MPUBEJICHHOTO HUXE
CITMCKa!

Konnexmus
"T"onoceMeHHbBIE
pactenus"

Kosmexkius "Oburarenu
MOPCKOTO AHa"
Konnexmus
"ITaneonTosornueckas"
Konnexmus
"IIpeacraBuTeNy OTPSIOB
HACEKOMBIX'" KOJMYECTBO
HAaCEKOMBIX: He MeHee 4
Komnexuus "[Ipumepsr
3aIIUTHBIX
MPUCTIOCOOTIEHUH Y
HAaCEKOMBIX"

Konnexmus
"IIpucniocoOuTenbHbIE
M3MEHEHMS B KOHEUYHOCTAX|
HAaCEKOMBIX"

Komneknus "Pa3sutue
HACEKOMBIX C HEITOJIHBIM
rnpeBpaiieHueM"
Komneknus "Pa3sutue
HACEKOMBIX C ITOJIHBIM
npeBpaiieHueM"
Komneknus "Pa3sutne
[IIeHUIE"

Komneknus "Pa3sutne
0abouku"

Komneknus "PakoBUHBI
MOJIITIOCKOB"

Komneknus "CemelicTBa
0abouek"

Komnekmnus "CemelicTBa
KYKOB"

Komnexmus "CeMmeHa n
061"

Komnexuus "®opma
COXPaHHOCTH UCKOTIA€MBIX
pacTeHUH U )KMBOTHBIX"
Ha6op
[MaJICOHTOJOTHYSCKUX
HaX0JI0K




"IIpoucxoxaeHue
ueoBeka'

KOJIMYSCTBO MOJCIICH: HE
MeHee 14

3.  [(XUMUA
3.1. |[lemoncTparmonnoe|CocTaB KOMIUICKTA: 1 . 1 .
o0opymoBaHue CTOJIMK TTObEMHBII

Hasnauenue: cOopka
Y4eOHBIX YCTAaHOBOK,
[pa3Mep CTOJICIIHULIBI: HE
Menee 200 * 200 mmM,
MJIABHBIN TTOTHEM C
ITOMOIIBIO BHHTA: HAIMYUE
[IITaTuB
IEMOHCTPAIMOHHBIN
XUMHYIECKHM:
Haznauenme:
IeMOHCTpaIus NpudopoB
11 YCTaHOBOK,

oTIOpa, CTEPKHU, JIATKH,
My(TbI, KOJIbLIA: HaJUUNE,
BO3MO>KHOCTD
3aKpETUICHHS JIEMEHTOB
Ha pa3JIMYHOM BBICOTE:
HaJIH4ue

Anmnapat JJi1 IpOBEJICHUS
XUMHUYECKUX PEAKIIUI:
Haznauenwme:
TEMOHCTpAITUs
XUMUYECKUX PEAKIUH,
MOTJIOTUTENh ITAPOB U
ra30B: HAJHWYHE,
MaTepHas KOJIObI: CTEKJIO
HaGop s snekTposu3za
TEMOHCTPAIIMOHHBIN:
Haznauenue: u3ydeHue
3aKOHOB DJICKTPOJIN3a,
cOOpKa MOJIeIHn
AKKYMYJIATOPA,

eMKOCTh: HaJIM4ue,
PIICKTPOIbI: HATMYHE
KoMIiiekT MepHbIX KOJI0
MaJIoro oonema:
Haznadenwue:
IEMOHCTPALIMOHHbIE
OTIBITEI,

00beM k0110: oT 100 M1 1O

2000 m,




KOJIMYECTBO KOJIO: HE
meHee 10 miT.,

MaTepHual KoJ0: CTEKIO
Habop ¢aaxonos (250 -
300 mu1 U1 XpaHEHUs!
[PaCTBOPOB PEAKTHUBOB).
Ha3nauenue: xpaHnenue
[PacCTBOPOB PEaKTHBOB,
KOJIMYECTBO (DIIaKOHOB: HE
menee 10 .,

MaTepHai GIaKOHOB:
CTEKJIO

MpoOKa: HaTM4Ke
[Ipubop [11s1 ONBITOB NO
XHUMHH C IJICKTPUICCKUM
TOKOM (71a00paTOPHBIIN)
[Ipubop st
VJLTIOCTPAIH 3aKOHA
COXpaHEHHS MacChl
BEILECTB: COCY]L
JlangoabpTa: HaTU4IeE,
poOKa: HaJu4uue,

TUI prbopa:
TEMOHCTPAIMOHHBIN
JlenuTenbHas BOPOHKA:
Hasznauenue: pazneneHue
NBYX KUIKOCTEH 10
[JIOTHOCTH,

MaTepHuaa BOPOHKHU:
CTEKJIO

'Y cTaHOBKa 17151 IEPETOHKY]
BenlecT: Haznauenue:
IeMOHCTpAIHs OUYUCTKH
BEIIECTBA, IEPETOHKA,
KOJIOBI, XOJIOUIBHUK JUTSI
OXJTaKJICHUS, AJUTOHXK,
npoOKa: HaTMYHeE,

TUIMHA YCTAaHOBKU: HE
MeHee 550 MM

[Tpubop s nmoxydeHus
ra3oB: HA3HAYCHUE:
MOJIy4e€HUE Ta30B B MaJIbIX
KOJIMYECTBAX,

COCTaB KOMIIJIEKTA: HE
MeHee 6 TPeIMETOB

banst KoOMOMHUpPOBaHHAS
nmaboparopHas: bans
BOJISTHAS: HATTUYKE, KOJIBIIA
CMEHHBIE C OTBEPCTUSMHU




[pa3HOro JUaMeTpa:
HajIu4ue,

[IMTKA 3JIEKTPUYECKas:
Haj4ue

dapdopoBas cTynka ¢
nectukoM: Hasnauenue:
U1 pa3MeIbUYeHUs
KPYIHBIX (hpaKIuid
BELIECTB U IPUTOTOBJICHUS]
IIOPOLIKOBBIX CMECEU
KomiuiekT TepMoMeTpoB

(0-100 C; 0 - 360 C)

3.2.

KoMruiekT
XUMHYECKUX
[PEaKTUBOB

CocTaB KOMIUIEKTA:
Ha6op "Kucnots"
(a3o0THas1, cepHas,
coJisiHasA, opTodochopHas)
Ha6op "T'unpoxcusr"
(runpokcup Oapus,
TUIPOKCHU KaTHS,
TUIPOKCHUT KAITBITHS,
CUAPOKCU HATPHUS)
Ha6op "Oxcuabt
MeTaJIoB" (QTFOMHUHMS
OKCHU/I, Oapust OKCH/I,
bkenesa (I11) oxcup,
KaJbIUsl OKCUJ, MarHUs
okcun, meau (II) okcnn,
[IMHKA OKCH]T)

Ha6op "lllemounsie u
[11eJI0YHO3EMENIbHbIE
MeTasutbl" (JINTUH,
HATPHH, KaTbITUH)
Ha6op "Metamibr"
(JTFOMUHUH, Kee30,
MarHuii, Me/ib, IUHK,
0JIOBO)

Hat6op "Lllenounsie n
IeJI0YHO3EMENTbHbIE
MeTasutbl" (JINTUH,
HATPUH, KaIbITUH)
Ha6op "OrneomnacHsie
BeriecTBa" (cepa, pochop
(KpacHbIi1), OKCU
thocdopa (V)

Ha6op "I"anmorenst" (o,
Opom)

Hab6op "l"anorenusr"
(aTFOMHUHHUST XJIOPHU]I,

AMMOHUS XJIOpUJ, Oapus

1 mrr.

1 mrr.




xyiopu, xxenesa (I11)
XJIOpUJI, KISl WO/,
KaJIHsl XJIOPU, KaJIbIIHs
XJIOPUJL, JIUTHUS XJIIOPHUJ,
maraus xsopun, meau (11)
XJIOpU/I, HATPHS OPOMH,
HaTpUs PTOPUI, HATPHS
XJIOPUJI, IIUHKA XJIOPU)
Ha6op "Cynbdarsl,
cynb(uel, cynbpurer"
(amomMuHMS cyabdar,
aMMOHMSI CyJb(aT, JKene3a)
(IT) cynbun, xeneza (1)
cynbdar, 7-Mu BOJTHBIMH,
Kanus cyiabgat, kodanbTa
(IT) cynbdar, maraus
cynbdart, menu (I1))
cynbdat 6€3BOIHBIN, MeTH|
(IT) cynbdar 5-tu BogHBIH,
HaTpUs Cylb(GUI, HATPUS
cynbGUT, HaTpUs cyabdar,
HaTpUsI TUAPOCYIbPAT,
HUKES Cyabdar

Ha6op "Kap6onats"
(aMMOHUs KapOOHaT,
kanus kapoonat, meau (II)
KapOOHAT OCHOBHOM,
HaTpusi KapOOHAT, HATPHUS
ruapoKapOOHaT)

Ha6op "docdarsl.
Cunukatsl" (Kaaust
MOHOTHIpoopTOdocdar,
HATpUs CUIIMKAT 9-TH
BOJIHBIN, HATPUS
optodocdar
Tpex3aMeleHHbIN, HATPUS
muruapodocdar)

HaGop "AneraTsl.
Ponanunel. CoeqHeHUs
bkese3a" (Kaaus anerar,
kanus peppo (II)
reKCallMaHu 1, Kajaus
¢deppo (III) rekcanmonua,
KaJIusl pOJaHU]l, HATPUS
arieTar, CBUHIIA alleTar)
Ha6op "Coennnenus
Maprasma" (kanus
[epMaHraHaT, Maprasia
(IV) oxcua, mapranma (II)




cynbdat, Maprasia
XJIOPU)

Ha6op "CoenuHeHus
xpoma" (aMMOHHUS
IXpOMaT, Kajus
MUXpoMart, Kajaus XpoMar,
xpoma (III) xmopun 6-tu
BO/JTHBII )

Ha6op "Hurpatst"
(aJIFOMMHMSI HUTpAT,
AMMOHWSI HUTPAT, KaJlusl
HUTpPAT, KaJIbIUs HUTPAT,
Meau (II) HuTpar, HaTpus
HUTpaT, cepedpa HUTpPAT)
Ha6op "UnaukaTopsr"
(JTaKMOMI, METUJIOBBIH
OpaHKXEBbIN,
(dhenondTanenn)

HaGop
"Kucnoponaconepxaniue
OpraHn4yeckue Bemecrsa'
(areToH, TIUIEPHH,
MUATUIIOBBIN 3GUp, COUPT
H-OyTHUIIOBBIN, CITUPT
M30aMUJIOBBIN, CITUPT
1300yTHIIOBBIN, CIUPT
PTUIIOBBIN, (PEHOT,
dhopmanuH,
STHJICHTJIUKOJIb,
YKCYCHO-3THUJIOBBIHN 2up)
Ha6op "YrieBomoposr"
(6eH3uH, TeKcaH, HeTh,
TOJIYOJI, LIMKJIOT€CKaH)
Ha6op "KucnoTsr
opranuyeckue" (Kuciaora
AMUHOYKCYCHasl, KUCIIOTa
OeH30IHas, KUCTIOTa
MaclsiHas, KUCIOTa
MypaBbUHas, KUCIOTa
0JICMHOBAsI, KUCIIOTa
MaJIbMUTHHOBAS, KUCIIOTA
CTeapuHOBAas1, KUCIOTA
YKCYCHas, KHCIIOTa
aBesIeBas)

HaGop "YrieBosl.
AMUHBI" (QaHUJIWH, aHUJIMH
CEPHOKUCIIBIN, Jl-TiroK03a,
METHUJIAMHH THAPOXJIOPHI,
caxapo3sa)




3.3.

KoMrIuiekT
KOJUIEKLIUU U3
CIIMCKA

HaznaueHwue:
IEMOHCTPAI[MOHHOE,
BU/]| YITAKOBKH: KOPOOKa,
OIMMCAHKC. HAJTH4UE
CocTaB KOMILJICKTA:
Konneknus "Bomokna"
Komexius "KameHnHbIi
YTOJIb U TIPOJIYKTHI €r0
nepepadoTku"
Konneknus "MeTaiibl 1
CILIaBEI"

Konnexuus "Munepansl u
ropHblie opo " (49
BHJIOB)

Kommexmus
"MuHepanbHbIe
ynoopeHus"

Komnekuus "Hedts 1
[MPOIYKTHI €€
repepaboTku"
Konnexmus
"TInactmaccer"
Konnexmus "Tommmso"
Komnexkuus "Uyryn u
cTanp"

Komnekuus "Kayayk"
Komneknus "[lIkana
TBEPAOCTH"

HaGopsr mist
MOJICITUPOBAHUS CTPOCHHS
OPraHUYECKUX BEIIECTB
(yueHndeckue) He MeHee 4
IIIT.

1 mrr.

1 moT.

DOU3NKA

CocTaB KOMIUIEKTA:
[[ITaTuB
TEMOHCTPAIMOHHBIN:
Hasznauenue: nmpoBeieHne
TEMOHCTPAIMOHHBIX
OIILITOB, OCHOBAHUE,
CTEpKEHb, JIANKH, KOJIbLIA,
My(ThI: HaTU4YHe

CTOJIMK TTOTbEMHBIN

Tun cronmuka:
yueOHBIH/1ab0paTOpHBIii,
01I0pa, CTEP’KEHb
BHUHTOBOM, BUHT

[PETYIIMPOBOYHBIN:

1 mT.

1 mr.




HaJIn4ue,
(YHKIMS TIOTbEMa U
OIYCKaHUS CTOJIMKA!
HaJIn4ue

M cTOYHNK NOCTOSHHOTO U
MEePEMEHHOTO
HATPSIKEHUS
Hasnadenwue: 11 DUTaHUS
peryaupyeMbiM
MEePEMEHHBIM 1
[TOCTOSIHHBIM TOKOM
PIEKTPUYECKUX CXEM,
vacrtoTa, I'11: 50,
moTpedisieMasi MOITHOCT,
BA: 10

MaHOMETp KUAKOCTHOU
TEMOHCTPAIMOHHBIN:
Haznauenwme: mis
M3MEpEeHUs JaBJICHUS 10
300 MM BOJISIHOTO CTOJIOA
BEIIIC 1 HUKE
aTMOC(hEpHOTO JaBJICHMUS,
ctexisiHHas U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaJIn4ue

Kamepron Ha
[PE30HAHCHOM SIIITUKE:
Hasnauenue: mia
TEMOHCTpAITUHN 3BYKOBBIX
KOoJIEOaHHH U BOJIH,

TBa KAMEPTOHA Ha
[PE30HUPYIOIIUX SMIUKAX:
HaJIM4ue,

[PE3MHOBBINA MOJIOTOYECK:
HaJIM4HE

Hacoc BakyyMHBIH C
PIICKTPOTIPUBOJIOM:
HasnaueHnue: co3manue
pa3psHKEHUS WITH
M30BITOYHOIO JABJICHHUS B
3aMKHYTBHIX 00beMax,
OITBITHL: KUTICHHUE
PKUJIKOCTU TIPU
[MOHMKCHHOM JIaBJICHUH,
BHEILIHEE U BHYTPEHHEE
TaBJICHUE U Jp.

Tapenka BakyyMHas:
HaznaueHue:
IEMOHCTpAIUS OTBITOB B




3aMKHYTOM 00beMe ¢
[pa3peKEHHBIM BO3/1yXOM,
OCHOBAHHUE C KPaHOM,
KOJIOKOJI M3 TOJICTOT'O
CTEKJIA, PE3UHOBAs
IIPOKJIAJIKa,
PIEKTPUYECKUIA 3BOHOK:
HaJIM4uue

Benepko Apxumena:
Hasnauenue:
IEMOHCTpAIus JeHCTBUS
PKUJKOCTH Ha
[OTPYKEHHOE B HEE TEJIO U
3MEpEHNE BEITUYUHBI
BHITAIIKMBAIOIICH CHIIBI,
BENIEPKO, TEJIO
LIMTMHAPUYECKON (POPMBI,
[IpYKUHHBIA JUHAMOMETD:
HaI4re

OrHMBO BO3YIIIHOE:
Hasnauenue:
TeMOHCTpaIus
BOCIUIAMEHEHHSI TOPrOYei
CMECH TIpHU €€ OBICTPOM
CXKaTHH,

TOJICTOCTEHHBIN LIWINHJP,
[MOPILIEHb HA
METAJUTMYECKOM ILTOKE C
[PYKOSTKOM, OJCTaBKa
ISl IWUIMHIPA: HAJIMYKe

4.1.

OGopynoBaHue AJis
TEMOHCTPAIIMOHHBIX|
OILITOB

[IpuGop st
IEeMOHCTpAINH JTaBJICHUS
B xkuakoctu: Haznauenue:
TEeMOHCTpAIU U3MEHEHHUST
TaBJICHUS C TIIyOMHOM
MOTPYKECHHSI,

aTYuK JaBJICHHUS,
KPOHILITEHH 1151
KpETUICHUS Ha CTCHKE
cocy/a: HaJu4uue

[TpuGop mist
TeMOHCTpAINH
aTMOC(EpHOTO TaBICHHS
(MaraeGyprekue
MOJTYIIAPHSL):
Haznauenue:
IEMOHCTpAIIHSI CUJIBI
aTMOC(EepHOTO JTaBJICHHSI,
TBa pa3beMHBIX




METaLTUIECKIX
[OJTyIIAPHS C MPOYHBIMH
PYy4KaMU U XOPOIIIO
pUILTH(HOBAHHBIMU
KpasiMu, HUTIIIEIb C
KpaHOM: HaJU4He,
CO37aBacMO€ BHYTPH
1apoB
BaKyyMMETPHUIECKOE
nasienue: He menee 0,05
MIIa,

MaKCHMAaJTbHOE
pa3phIBAOIIEe YCUIIHEC: HE
menee 90 H

HaGop Ten paBHOTO
o0bema: Haznauenue: st
OTIpe/ICIICHUS | CPaBHEHUS]
TETIOEMKOCTH H
MJIOTHOCTH Pa3IMYHBIX
TBEPJIBIX MAaTEPHUAJIOB,
[ATHHIPBI U3 PA3IMIHBIX
MaTepuasoB: HE MeHee 3
IT.,

KPIOYUKHU JJ151
[10ABEILIMBAHUS
LMJIMHAPOB: HATUYKE
HaGop Ten paBHOW MacChl:
Hasnauenue: mia
oTpeeNieHus: 1
CPaBHEHMIO INIOTHOCTH
[Pa3TUYHBIX MaTEPHUAJIOB,
[UIHH]IPBI U3 PA3ITUYHBIX
MaTepuasoB: HE MeHee 3
IIT.,

KPIOYUKU JJI51
MO/IBELTUBAHUS
[WIMH]IPOB: HAJIHYNE
Cocynbl cooOraromumecs:
HaznaueHwe:
eMOHCTpAaIHs
OJINHAKOBOTO YPOBHS
OJHOPOIHOM KUJKOCTH B
COOOIIAIOIIUXC MEXKIY
co0oii cocynax pa3HOM
(bopMmBl,

cooO1maronuecs
CTEKJISTHHBIE TPYOKH
pa3HoOi (hOpMBI: HE MEHee
3 mT.,




[10/ICTaBKa: HAJIMYKE
Tpy6ka Hprotona:
Haznauenue:
IEMOHCTpAaIs
0JJHOBPEMEHHOCTHU
Ma/ICHUS Pa3JIMYHBIX TEI B
[Pa3peKEHHOM BO3JyXE,

(O YHKITHS TIOIKITFOYCHHSI K
BaKyyMHOMY Hacocy:
HaJIM4Ke,

UTMHA TPYOKH: HE MEHee
80 cMm.,

[PE3UHOBBIE TPOOKH,
HUTITIC)Th: HATHIHE,
KOJIMYECTBO TeJI B TPyOKe:
HE MEHee 3 IT.

[Tap ITackas:
Haznauenue:
IEMOHCTpAIHS TIepeIadn
[MPON3BOIMMOTO Ha
PKUIKOCTD JIABJICHUS B
3aMKHYTOM COCY/IE,
IEMOHCTpAIHS TI0TheMa
PKUAKOCTHU MO JIeCTBHEM
aTMOC(hEpHOTO JaBJICHHUS,
MeTaNTHYeCKUI [IUITUHAP
C oIllpaBaMHu, MOPIIEHb CO
IIITOKOM, TIOJIBII
METAJUIMYECKUI 1Iap ¢
OTBEPCTUSIMU: HAJIUYUE,
JUIMHA HUWIMH]IpA: HEe
MeHee 22 cM,

TaMeTp mapa: He MeHee 8
cM

[lap ¢ konbIIOM:
HaznaueHnwe:
eMOHCTpAaIHs
paciupeHus TBEpAOro
TeJa MpU HarpeBaHUU,
[ITATUB, METAIJINYECKOE
KOJIBIIO C MY(TOMH, 1map ¢
[IEMIOYKOM: HATNYHe,
TUTMHA [IENOYKU: HEe MEHee
80 MM,

aMeTp I1apa: He MeHee
25 MM

[ {MIMHAPBI CBUHIIOBBIE CO
ctpyrom: Haznauenue:
TEeMOHCTpAIIHs B3aUMHOTO




[IPUTSHKEHUST MEXKTY
aTOMaMU TBEPABIX TEll,
KOJIMYECTBO OJIMHAKOBBIX
LIUJTUH/IPOB: HE MEHEe 2
MIT.,

MaTepHual [HJIMHIPOB:
CTaJIb U CBUHEII,

KPIOUKH JIJIs1
MOJBEIINBAHUS: HAIMYHE,
CTPYT, HAIPABJISIFOIIAS
TpyOKa: HaIUYue
[1pubop Jlenmna:
Hasnauenwue: mis
cCIeI0BaHUs
3aBUCHMOCTH
HarpaBJICHUS
VHTYKITMOHHOTO TOKA OT
XapaKTepa U3MEHECHHS
MarHUTHOTO TTOTOKA,
CTOMKA C KOPOMBICJIOM:
HaJTuJue,

KOJINYECTBO
QITFOMUHHUEBBIX KOJIEI[: HE
MEHee 2 IIT.,

[IPOpPE3b B OJTHOM U3
KOJICL: HaJInuue

MarsuT ayrooOpa3HbIit
TEMOHCTPAIMOHHBIN:
Hasnauenue:
IEMOHCTpALIUS CBOCTB
MOCTOSIHHBIX MAarHUTOB,
TUIl MarHNATAa:
HaMarHU4YEHHBIA OPYCOK,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYEeHHE TOJIIOCOB
MarHuTa: HaJlu4ue
Marsuurt nojocoBou
IEMOHCTPAIIMOHHbBIN
(mapa): Ha3znauenwue:
IEMOHCTpALIMS CBOICTB
MOCTOSIHHBIX MAarHUTOB,
TUIl MarHUTAa:
HaMarHUYeHHBIH OPyCOK
NpSMOJIMHEHHOM (pOpMBI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HaYCHHE TTOJIFOCOB
MAarHuTa: HaJu4ue




CTpenku MarHUTHBIE Ha
mratupax: HazHauenue:
IeMOHCTpAITHs
B3aMMOJICHCTBUS MOJIFOCOB
MarHuTOB, OPUEHTAIINN
MarHuTa B MAarHUTHOM
noJie,

HaMarHAYEHHAs CTPEJIKA:
HaJIU4HE,

KOJUYCCTBO IIBETOB
MarHuTa: He MeHee 2,
[T0JICTAaBKA: HAJIMUNE
HaGop
IEMOHCTPAIMOHHBIN
"DnekrpocraTuka”
(37eKTpOCKOIBI (2 MT.),
cydTaH (2 1IT.), Hajo4Ka
CTCKJISIHHAS, IMalovKa
OOHUTOBAS, INTATUBEI
M30JIUpYFOIIHe (2 1IT. )
MarnHa aexTpogopHast
MJTH BEICOKOBOJIBTHBIHN
ncTouHuK: HaznaueHnue:
TSI TIOJTYYeHUS
PIICKTPUYECKOTO 3apsiia
BBHICOKOTO MTOTEHITAATIA 1
[MOJTyYCHHST HCKPOBOTO
paspsna,

TMCKY Ha CTOMKAX:
HaJTM4He,

KOJIMYECTBO JICHICHCKHUX
0aHOK: He MeHee 2,
MOJICTaBKa: HATMYNE
KoMIUIeKT mpoBOIOB:
Jlnmunaa: He meree 500 MM -
4 m., 250 MM - 4 ., 100
MM - 8 IIT., HA3HAYCHUE:!
TSI TIO TKJTFOUCHHMST
TEMOHCTPAIIMOHHBIX
pUOOPOB U
000pynOBaHUA K
WUCTOYHUKY TOKa, JJIs
COOPKH NEKTPUUECKUX
[erei, BKIroJast
PIIEMEHTHI U3 Pa0OTHI
"TTocTostHHBIM
PIEKTPUYECKUN TOK"

4.2.

O6opynoBaHue ISt
1abopaTOPHBIX

[ITatuB 1abOpaTOPHBIiL €
IepKaTeIs MU

8 IIT.

4 11T,




paboT u
YUYEHUYECKUX
ONBITOB (Ha Oa3ze
KOMILJICKTOB JJIs1

orD)

BECHI AIIEKTPOHHBIE
MEH3YypKa, Mpee
n3mepenus 250 mi
munamometp 1 H
nuHamometp S H
MUAJITUHIP CTATBHOM, 25
cMm3

[IVTHH]IP ATFOMAHUEBBIA
25 cm3

[IVTHH]IP ATFOMUHUEBEINA
34 cm3

LIMIMH/IP TUIACTUKOBBIN 56
cM3 (U1 U3MEpPEHUS CUIIBI
Apxumena)

npyxuHa 40 H/m
npyxuHa 10 H/m

rpy3sl 1o 100 r (6 mT.)
rpy3 HaOOpHBIN
YCTaHABJIMBAET MACCy C
marom 10 r

MepHasl JIEHTA, JINHEWKa,
TPAaHCTIOPTUD

OpPYCOK C KPIOUKOM H
HUTBIO

HanpapJIsomas JJIMHO N
He MeHee 500 MM.
J10KHBI OBITH
00ecTeueHbl pa3HbIe

KO3 PUITMEeHTHI TpEeHUS
Opycka Mo HanpaBJIAIOIIEH
CEKYHJIOMED AJIEKTPOHHBII
C IaTYHUKOM
HAIPAaBIIAOLIAs CO
IKAJION

OpYCOK JIepeBSIHHBIN C
MyCKOBBIM MarHUTOM
HUTSHOM MasiTHUK C
PY30M C IIyCKOBBIM
MarHuTOM U C
BO3MOYKHOCTBIO
W3MEHEHUS JJIMHBI HUTU
pbIyar

OJIOK TTOIBHKHBIIH

OJIOK HEMOIBHKHBIN
KaJOpUMETP

TEPMOMETP

UCTOYHUK MTUTAHU
[MOCTOSTHHOTO TOKa
(BBIIPSIMUTEID C




BBIXOTHBIM HATIPSDKEHUEM
36 - 42 B wiu G6atapeitHblif
0JI0K C BO3MOXHOCTBIO
[PETYIUPOBKU BBIXOJHOTO
HATIPSDKECHUS

BOJIETMETP
nByxnpenenbHbii (3 B, 6
B)

amIepMeTp
nByxmnpenensHsiii (0,6 A, 3
A)

pesuctop 4,7 Om
pesuctop 5,7 Om
nammnouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peocrar) 10 10 Om
COCIMHUTEIIbHBIC
rpoBoja, 20 mr.

KITIOY

Ha0Op MPOBOJIOYHBIX
pe3ucTopoB plS
coOuparomas JIMH3a,
(doxycHoe paccrosiHue 100
MM

coOuparoias JMH3a,
(bokycHoe paccrosiHue S50
MM

[pacceuBaroiast IMH3a,
(hokycHOE paccTosiHUE - 75
MM

DKpaH

ONTUYECKasi CKaMbs

ciannx "Moaenb
npeamera”

OCBETHUTEIh

MOJIYLIUTTUHJP C
[UIAHIIETOM C KPYTOBBIM
TPAHCIIOPTUPOM

[Tpubop st u3ydeHus
ra30BbIX 3aKOHOB
Kanumispsl
JlndpakiroHHas penieTka
600 mTpuxoB/MM
JlndpakiroHHas penieTka
300 mTpuxoB/MM

3epkaio

JlazepHas ykaska
[Tomnsiponn B pamMke

[llenu FOHra




Karymka MOoTok
b0k 110I0B

bJI0K KOHZIEHCAaTOPOB
Kowmitac

Maraut
DNEKTPOMarHUT
OIHIIKH KEJIE3HBIE B
0aHKe

Texaomorndeckas HaIpaBJICHHOCTb

1.

O06pazoBaTeIbHBIN
KOHCTPYKTOP JUIs
[IPaKTUKU OJIOYHOTO
[POrpPaMMHPOBAHUS
C KOMIIEKTOM
TATYNKOB

PoOoToTexHUYeCKni
Ha0op MpeaHa3HAYEH IS
M3Y4YCHHS OCHOB
[POOOTOTEXHUKH, ACTANICH,
V3JI0B © MEXaHHU3MOB,
HEOOXOINUMBIX IS
CO3IaHUS
[POOOTOTEXHHUYECKUX
YCTPOMCTB.

HaGop npencrasmiser
c000M KOMIUIEKT
CTPYKTYPHBIX 3JIEMEHTOB,
COCTMHUTEITBHBIX
DIIEMEHTOB U
PIIEKTPOTEXHUYECKUX
KOMITOHEHTOB.

Habop mo3BosisieT
cobupats (1
[IPOrpaMMUPOBATh
coOnpaeMple MOJIEIHN ), U3
PJIEMEHTOB, BXOSIINX B
€ro CoCTaB, MOJIEIH
MEXaTPOHHBIX U
[POOOTOTEXHUYECKUX
YCTPOMCTB C
ABTOMATU3UPOBAHHBIM
yIIpaBJICHHEM, B TOM
YKClie HA KOJIECHOM XOJy,
a TaKkKe KOHCTPYKIIUH,
OCHOBAHHBIX Ha
MCII0JIb30BaHUU TIepeaay
(B TOM 4YHCIIC YUEPBSYHBIX U]
3yO4aThIX), a TAaKXKe
pPBIYAroB.

CBETOJIMOIHBIN
MaTPUYHBINA TUCILIEH C
0enoil moCBETKOM Ha
KOHTpOJLIIEpE

KonuuecTBo TIIOPTOB

1 mrr.

1 mT.




BBO/J1a/BBIBOJIA HA
KOHTpPOJUIEPE HE MeHee 6
KosmuecTBO KHOIOK HE
Menee 4

O0111e€e KOIMYECTBO
PIIEMEHTOB: He MeHee 520
IT, B TOM YHCIIE:

1) mporpaMMupyemblii
0JIOK yIIpaBJICHHUS,
KOTOPBII MOKET paboTaTh
AQBTOHOMHO U B IIOTOKOBOM|
pexXuME;

2) cepBOMOTOPBI

3) TaTYMK CHJTBI

4) naTYuK pacCTOSTHUS

S5) maT4MK 1BETA

6) aKKyMyJIITOpHAs
Oatapes

7) IlnacTukoBbIE
CTPYKTYPHBIC JJICMEHTHI,
BKJTFOYAsT
rneppopupoBaHHbIE
DJIEMEHTBI: OaIKH,
KyOWKH, OCH U BaJlbl,
COEIMHUTENbHbIE
PIIEMEHTBI K OCSM,
[IIECTEpPHU,
[peHa3HauYeHHbIE IS
CO3aHMSI YEPBSIYHBIX U
3yOuaThIX mepesad,
COEIMHUTENbHBIE U
KPETEKHBIE 3JIEMEHTHI;
7) IIporpamMmmHoOe
oOecreyeHue,
MCIIOJIb3YEMOE IS
POrpaMMHUPOBAHUS
coOnpaeMbIX
POOOTOTEXHUYECKUX
MOJIEJIEN U YCTPOUCTB,
TOCTYITHO JJIs1 CKaYMBaHUS
u3 cetu MHTEpHET

O6pazoBarenbHbBIN
HA0Op M0 MEXaHUKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMIutekT 11st u3ydeHus
OCHOB 3JICKTPOHUKHU U
POOOTOTEXHUKH

Ha6op nomkeH ObITh
NpeHa3HAYCH IS
MPOBE/ICHUS YICOHBIX
3aHSATHUH 110 JICKTPOHUKE
1 CXEMOTEXHHUKE C LEJBIO

1 mrT.

1 mT.




3yueHust Haubosee
[pacrpoCTpaHEHHO U
JICMEHTHO 0a3kl,
[IPUMEHSEMOU U1
WH)KEHEPHO-TEXHUIECKOTO
TBOPYECTBA YYAIINXCS
pa3paboTKN y4eOHBIX

Mo ieneit podotoB. HaGop
TOJKEH TTO3BOJISATH
yJaruMcs Ha IPaKTUKE
OCBOUTH OCHOBHBIE
TEXHOJIOTUHU
[TPOCKTHPOBAHUS
[POOOTOTEXHUUECKHIX
KOMIUIEKCOB Ha IpUMeEpe
yaeOHBIX MOJIeeH
POOOTOB, a TAK)KE U3YUHUTh
OCHOBHBIE TEXHUIECKHE
pereHus B 00J1acTu
KHOEPHETUYECKUX U
BCTPANBAEMBIX CHCTEM.

B cocraB KkoMIIIIeKTa
TOJKEH BXOUTH HA0OP
KOHCTPYKTHUBHBIX
PIIEMEHTOB I COOPKHU
MaKeTa
MaHHUITYJISIITUOHHOTO
[po60Ta, KOMITJIEKT
METAITINYECKHUX
KOHCTPYKTHBHBIX
PIIEMEHTOB 1T COOPKHU
MaKeTa MOOMJILHOIO
po6oTa U T.1I.

B cocTtaB KkoMILIEKTa
BXOJIUT HAOOD
PIICKTPOHHBIX
KOMIIOHEHTOB JIJISI
W3y4eHHUs] OCHOB
PIICKTPOHUKH U
CXEMOTEXHUKH, a TaKKe
KOMILICKT IPUBOJIOB U
ATYNKOB PA3IMYHOTO
TUTIA 7S pa3paboOTKU
POOOTOTEXHUYECKUX
KOMILJICKCOB.

B cocTtaB KOMILIIEKTa
TOJI’KHO BXOJIUTh: MOTOPBI
C DHKOJIEPOM - HE MeHee 2
11T, CEPBONIPUBO/T




0OJIBIIION - HE MEHEE 4 1T,
CEPBOIIPUBOJI MAJIBII - HE
McHee 2 IIT,
MH(paKpacHBIN TaTYHK -
HE MCHEe 3 1T,
YJIbTPa3BYKOBOM IATUHK -
HEe MEHEe 3 IIT, JaTYHK
TEMIIEpaTyphl - HE MeHee |
T, TaTYUK
OCBEILIEHHOCTH - HE MEHEE
1 mT, Habop PNEKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPBIL,
KOHJICHCATOPBI,
CBETOJIMO/IbI PA3JIUYHOTO
HOMUHAJIA), KOMILIEKT
[IPOBOJIOB ISt
OecraeqyHoro
[IPOTOTUITHPOBAHMUS, TIATA
OecraeqyHoro
[IPOTOTUITHPOBAHMUS,
AKKYMYJISITOP U 3apsHOe
YCTPOMCTBO.

B cocTaB KoMIUIEKTa
TOJI’KEH BXOJAUTH
[IPOrpaMMHUPYEMBbIT
KOHTpOJLIED,
[MpOrpaMMHUPYEMBIHN B
cpene Arduino IDE nnu
AHAJIOTMYHBIX CBOOOIHO
pacpoCTpaHIEMbIX
cpenax pa3paboTKH.
[[porpammupyemblii
KOHTPOJUIEP JOJHKEH
00Ja1aTh TOPTaAMU IS
MOIKJTFOYEHUS [IU(PPOBBIX
U aHAJIOTOBBIX YCTPOMCTB,
unrepdericamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth mm
\WiFi.

B cocTtaB KomIiekTa
OJI’KEH BXOJAUTh MOJIYIh
TEXHUYECKOTO 3pEHUs,
MPECTABIISIFOIINI cOO0H
BBIYHCITUTEILHOE
YCTPOMCTBO CO
BCTPOEHHBIM
MHKPOIIPOIIECCOPOM
(xoJ1-BO siiep - He MeHee 4




[T, YaCTOTA SI/Ipa HEe
Mmenee 1.2 I'Tt, 00beM
O3V - ne menee 512 MO,
00BbEeM BCTPOCHHOM
namsTH - He MeHee 8 [0),
WHTEIPUPOBAHHOMN
KaMepoi (MakcuManbHOE
paspenieHue
BHJICOIIOTOKA,
nepe1aBaeMoro 1o
untepdeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECCKOIM CHCTEMOM.
Mo1yJIb TEXHUYECKOTO
BpeHUsl TOJKEH 00J1a1aTh
COBMECTUMOCTEIO C
[Pa3TUIHBIMHU
[TPOrPAMMHUPYEMBIMHU
KOHTPOJUIEpaMU C
[MOMOIIBI0 HHTEPPENCOB -
TTL, UART, 12C, SPI,
Ethernet. Moyns
TEXHUYECKOTO 3PCHHUS
TOJI)KEH UMETh
BCTPOEHHOE MPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OIEPAIMOHHOW CUCTEMBI
Linux, IT03BOJISIOIIEE
OCYILECTBIISITh HACTPOUKY
CHCTEMBI MAIIMHHOIO
00y4YeHHS TTapaMeTPOB
HEUPOHHBIX CETEH IS
00HapyXeHHsI 0OBEKTOB,
OTIpeIeTICHUS UX
napamMeTpoB U
nanpHEeNIen
UICHTU(UKALIH.
KoMmiekT qoJnKeH
o00ecreynBaTh
BO3MOYKHOCTh U3yUCHHS
OCHOB pa3paboOTKu
MPOrPaMMHBIX U
anmapaTHBIX KOMIUIEKCOB
WHKCHEPHBIX CUCTEM,
peleHuii B cepe
"NuTtepHer Bewen", a
TaK)Ke pelIeHH B 00acTy
POOOTOTEXHUKH,
ICKYCCTBEHHOTO




MHTCIIJICKTA U MAallIMHHOT'O
00ydeHusl.

KomMmriproTepHoe 000pynoBaHue

1

HoytOyx

Dopm-pakrop: HOYTOYK;
KecTkas, HeoTKIIIOUaeMas
KJIaBHATYypa: HAIMYNE;
Pycckas packiianka
KJIABUATYPBHI: HATUYUE;
/Inaronanp 3KkpaHa: HE
Mmenee 15,6 a10lMOB;
Paspemienne skpana: He
menee 1920 x 1080
MMUKCEIICH;

KonunuecTBo snep
rpoiieccopa: He MeHee 4;
KosnnuecTBO NOTOKOB: HE
MeHee §;

ba3zoBas TakTOBas 4acToTa
rporieccopa: He MeHee 1
[T

MaxkcuManbHas TAaKTOBast
JacToTa MpOoIeccopa: He
menee 2,5 I'T;
Kbsmi-namste mporieccopa:
He MeHee 6 MOaiiT;
O0BbeM yCTaHOBJICHHOM
OIEepPaTUBHOM NaMSITH: HE
MeHee 8 ['0aliT;

O0beM ToAIEPKUBAEMOM
OTepaTUBHOM MaMsTH (J1s]
BO3MO>KHOCTH
paciIupeHusi): He MeHee
24 I'0aiiT;

O6bem HakonuTenst SSD:
He MeHee 240 "0aiiT;
Bpemst aBTOHOMHOM
paboTHI OT OaTapen: HE
MeHee 6 JacoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIsITOpoM: He OoJiee
1,8 kr;

Bremnuit uHTEpdeiic
USB cranjapra He HIKe
3.0: He MeHee Tpex
CBOOOIHBIX;

Bremnuit uHTEpdeiic

LAN (ucnonp3oBaHHe




[EePEXOHUKOB HE
[PEayCMOTPEHO):
HAJINYHE;

Hanuuue monyien u
UHTEP(EIicOB
(Mcroab30BaHUE
MepEeX0THUKOB HE
npeaycMoTpeHo): VGA,
HDMI;

becripoBoHas CBA3b
Wi-Fi: nanuuue ¢
[TOICPKKON CTaHIapTa
[EEE 802.11n unn
COBpEMEHHEE;
\Web-kamepa: nHamuuue;
MaHunyasTOp "MbIIIb'":
HAJINYHE;
[IpenycranoBieHHAs
OTIepaIIMOHHAs CHCTEMA C
rpadguyeckum
10JTb30BATEITLCKUM
nHTEpPeiicoM,
oOecrneunBaroriasi paboty
[pacripoCTpaHEHHbIX
00pa3oBaTeNbHBIX U
00II[ECHCTEMHBIX
[PUJIOKEHUI: HATTMYHE.

MOV (mpunTED,
CKaHep, KOIHD)

Tun yctpoiictBa: MOY
(byHKIIMY TIeYaTH,
KOIMPOBAHUS,
CKaHMPOBAHUS );
dopmaT Oymaru: He MeHee)
Ad;

[[BETHOCTB: YepHO-OEIIbIiA;
Texnonorus neyaTu:
mazepHas

MaxkcumaibHOe
pa3peleHue nevaTu: He
Mmenee 1200 x 1200 Touek;
Hutepdeiice: Wi-Fi,

Ethernet (RJ-45), USB.

1 mT.

1 mr.

Tabauya N 2

NPOPUIBHBIN KOMILJIEKT OBOPYJIOBAHUSA



N| Haumenosanue Kparkue npumepHbie KomunuectBo equnun | KonnuecTBO e UHUAILL
o0opynoBaHus TEXHUYECKUE JUTSE IPO(UITBHOTO JUTSE IPO(UITBHOTO
XapaKTEPUCTUKU KOMILJIEKTa KOMILJIEKTa
(oOmeoOpazoBaTenbHbI| (MaJTOKOMILIEKTHBIC
€ OpraHusaluy, He |0011e00pa3oBaTEIbHb]
SIBJISIFOLITAECS € OpraHu3alun), e.
MaJIOKOMIUIEKTHBIM), H3M.
e/1. U3M.
HEA30BAS (OBA3ATEJIBHASI YACTD)
EcrecTBeHHO-Hay4YHAass HAMPABICHHOCTD
1. [Hudposas O6ecrnieunBaeT BHITIOJIHEHHE |3 IIIT. 2 1IT.
mabopatopus 1o TabopaTOPHBIX pabOT HA
OroI0TNN ypOKax 1o OMOJIOTUH B
(yueHuueckas) OCHOBHOM IIKOJIE U

[MPOEKTHO-UCCIIEI0BATEIHCKO
1 TeSATeTbHOCTH YJYaIIuXCsl.
KoMIuiekTanus:
becnipoBogHOM
MYJIBTHAATYHK O OMOJIOTHH
C 6-F0 BCTPOCHHBIMU
TaTYNMKaMU:

JlaTyuK BIAXKHOCTH C
TMarna3oHOM MU3MEpPEHUS
0...100%

JlaTdrK OCBEIIEHHOCTH C
TMarna3oHoOM U3MEPEHUS HE
yxe yem oT 0 mo 180000 sk
[latuuk pH ¢ quanazoHom
“3MepeHus He yxke ueM ot 0
o 14 pH

JlaTuuk TEMIIepaTypshl ¢
TMarna3zoHoOM U3MEpPEHHUS He
yxe yem oT -20 mo +140 C
JlaTamk
PIIEKTPONPOBOIUMOCTH C
nuarna3oHaMu U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MmxCwm; ot 0 10
20000 MkCMm

JlaTunk TemIiepaTypbl
OKpYXaroLlel Cpeibl ¢
TMana3o0HOM U3MEPEHHUS He
yke ueM ot -20 go +40
Akceccyapsl:

Kabenr USB
COCIUHUTENbHBIN

3apsIHOE YCTPOMCTBO C
KkabeaeM miniUSB




USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 1O
PKCIUTyaTaly Hu(poBoit
maboparopuu

[{udposas Bumeokamepa ¢
METAJUIMYECKUM IITaTHBOM,
paspenienue He menee 0,3
Mnukc

[IporpammHOe obecnieueHme
Meroauueckue
pexomeHaanuu He menee 30
pabot

YakoBka

Hanuuune pycckos3pI9HOTO
cafTa NOJJEP/KKHU, HATMYHE
BHJICOPOJTHKOB.

. [Hudposas
mabopatopusi o
XUMUAN

(ydeHuueckas)

OOecneunBaeT BEITIOJHEHUE
TabopaTOPHBIX paboOT MO
XUMUHU Ha yPOKax B
OCHOBHOM IIKOJIE U
[MPOEKTHO-MCCIIEI0BATEIHCKO
1 TeSATeTLHOCTH YJYaIIuXCsl.
KoMIuiekTanus:
becnipoBoaHOM
MYJIbTHAATUYHK IO XUMHUU C
4-Ms1 BCTPOCHHBIMU
TaTYMKaAMU:

[latuuk pH ¢ quanazoHom
W3MEPEHHS HE y)ke ueM oT ()
o 14 pH

JlaTauk BBICOKOI
TEeMITepaTyphI
(TepMOIIapHBIii) ¢
TUana3oHOM U3MEPEHHS HE
yke ueM oT -100 1o +900 C
JlaTunk
PICKTPOIPOBOAMMOCTH C
TuanazoHaMH U3MEPEHUS He
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MmxCwm; ot 0 10
20000 MkCMm

JlaTuuk TeMmepaTypsl
[JIATHHOBBIH € JUAaa30HOM
M3MEPEHUS HE YK€ UEM OT
-30 10 +120 C

OTaenpHbIE TaTYUKH:
JlaTdauk onTHYECKOM
IJIOTHOCTH 525 HM




AKCecCyaphl:

Ka6ens USB
COCIMHUTEIIbHBIN

3apsiHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 1O
PKCIUTYaTaIluH [HPPOBOMA
maboparopuu

HaGop naboparopHoit
OCHACTKH

[IporpammHoe obecrieueHue
Metoanueckue
pexomeHaanuu He meHee 40
pabot

Hannuune pycckos3pI9HOTO
caiTa MOJJIEPKKHU

Hannune BUIEOPOIUKOB.

. [Hudposas
mabopatopusi o
(buznke
(yueHuueckas)

OOecneunBaeT BEITIOJHEHUE
PKCIIEPUMEHTOB 110 TEMaM
Kypca (pu3uKu.
KoMIuiekTanus:
becnipoBoaHOM
MYJIbTHAATYMK IO (PU3UKE C
6-10 BCTPOCHHBIMU
TaTYNKaMU:

[{udpoBoii qaTank
TEMITEpaTyphl C TUAMa30HOM
W3MEPECHHS HE Y)KE UeM OT
-20 1o 120 C

[{ndpoBoii qaTank
a0COJIFOTHOT'O JTaBJIICHHUS C
TUana3oHOM U3MEPEHHS HE
yxe yem oT 0 1o 500 klla
JlaTYuK MarHUTHOTO TIOJIS C
TUana3oHOM U3MEPCHHS HE
yke ueM ot -80 10 80 mTn
JlaTurK HATIPSKEHUS C
TuanazoHaMH U3MEPEHUS He
y’Ke 4eM oT -2 10 +2 B; ot -5
mo +5 B; ot -10 mo +10 B; ot
-15 o +15 B

JlaT4MK TOKA HE YK€ YEM OT
-1 no+1 A

JlaTurk akcenepoMeTp ¢
[MOKAa3aTeIIsIMA HEC MCHEE UEM:
+/-2Q;+/-49;+/-8¢

OTtznenpHBIE yCTPONCTBA:

3 mrT.




USB ocummorpad He MeHee
2 xanaia, +/- 100 B
AKCecCyaphl:

Ka6ens USB
COEIMHUTEIIbHBIN

3apsiHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Konctpykrop s
POBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOJCTBO 1O
PKCIUTYyaTaIuu udpoBoit
maboparopuu

[IporpammHoe obGecrieueHne
Metouueckue
pexomenanuu (40 padbor)
Hanuuue pycckos3pI9HOTO
caiTa MOJJIEPKKHU

Hayinune BUIEOPOIMKOB.

Ko

MITHIOTEPHOE 000PYyI0BaHNE

HoyTtOyk

DopmMm-pakTop: HOYTOYK;
KecTkas, HeoTKIrouaemast
KJIaBUaTypa: HAIUYHE;
Pycckas packnagka
KJIaBUATYphl: HATUYKE;
JnaroHanp dKpaHa: HE MEHEE
15,6 mr0HMOB;
Pazpemienne 3xpaHa: He
menee 1920 x 1080
MUKCEJICH;

KonunuecTBo snep
nporeccopa: He MeHee 4;
KonudecTBO MOTOKOB: HE
MeHee 8;

bazoBas TakTOBas 4acTtoTa
nporeccopa: He MeHee 1
[T

MakcuManbHasi TAKTOBast
JacToTa Ipoleccopa: He
Mmenee 2,5 I'Tm;
Ksmi-naMsts npoueccopa: He
MeHee 6 MOaiiT;

O0beM ycTaHOBIECHHOU
OTIEpAaTUBHOM MaMsTH: HE
MeHee 8 ['0aliT;

O0beM noaaepKUBacMoit

OHepaTHBHOﬁ InaMsATHu (I[J'I}I




BO3MOKHOCTHU PACIIUPEHUS ):
He mcHee 24 ['6aiiT;

O6bem Hakonurens SSD: He
menee 240 I'Gaiit;

Bpemst aBTOHOMHO# pabOTHhI
oT OaTapeu: HE MeHee 6
JacoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJIITOpOM: He OoJiee
1,8 kr;

Buewmnuit uarepgeiic USB
cTa”gapta He Huxe 3.0: He
MEHEe TpeX CBOOOHBIX;
Buewmnuit uarepgeiic LAN
(Mcroab30BaHUE
MEePEXOHUKOB HE
[IPEeyCMOTPEHO): HAIUYHE;
Hanuuue monynen n
nHTEpPEicoB
(Mcroab30BaHUE
MEePEXOHUKOB HE
npeaycMoTpeHo): VGA,
HDMI,

becrnipoBoHas cBsi3b Wi-Fi:
HAJIMYHE C TIOIEPKKON
crannapra IEEE 802.11n uny|
COBPEMEHHEE;
\Web-kamepa: Hanuuue,
Manunysisitop "Mbiib":
HaJIUYUE;
[IpenycranoBineHHas
OTepallMOHHAs CUCTEMA C
rpaduIecKuM
10JIb30BATEIbCKUM
uHTepdercoM,
obecrneunBaromiasi paboTy
pacrpoCTpaHEHHBIX
00pa3oBaTeNbHBIX U
0OIIECUCTEMHBIX
MPUIJIOKEHUN:

HaJIM4ue.

. IM®YV (mpunTep,
CKaHep, KOIHUp)

Tun ycrpoiictea: MOY
(pyHKIMM MTevaTw,
KOIIMPOBAHU,
CKaHMPOBAHUA);

dopmar Oymaru: He MeHee
A4,

[[BeTHOCTH: UepHO-0eblii;

1 mrT.

1 mT.




TexHoa0orus rnevyaTu:
nazepHas

MakcuMallbHOE pa3pelIeHUE
neyaTu: He McHee 1200 x
1200 Touek;

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

JIOITIOJIHUTEJIbHOE

OBOPYIOBAHUE

EcTecTBEeHHO-Hay4Hasl HAIPaBJICHHOCTh

1.

[{udposas
mabopatopus o

OroI0TNN
(yueHuueckas)

OOecneunBaeT BEIIIOJHCHUE
mabopaTOPHBIX pabOT HA
ypOKax 1o OMOJIOTHH B
OCHOBHOM IIKOJIE U
[MPOEKTHO-UCCIIEI0BATENHCKO
1 TeSATeTbHOCTH YJaIuXCsl.
KoMmmrekTamms:
becnipoBogHOM
MYJIBTHAATYHK O OMOJIOTHH
C 6-F0 BCTPOCHHBIMU
TaTYNKaMU:

JlaTyuK BIAXKHOCTHU C
TMana3oHOM U3MEPEHHUsI
0...100%

JlaTdrK OCBEIIEHHOCTH C
TMana3oHOM U3MEPECHHS HE
yxe yem oT 0 1o 180000 sk
[latuuk pH ¢ auanazoHom
“3MepeHus He yxke ueM ot 0
o 14 pH

JlaTurK TeMIIepaTyphl ¢
TUana3oHOM U3MEPEHHS HE
yxe yem ot -20 mo +140 C
JlaTauk
PIIEKTPOIPOBOAMMOCTH C
muanazoHaMHu U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MxCwm; ot 0 10
20000 MkCMm

JlaTuuk TeMIeparypsl
OKpY>KaloIllel CpeJibl ¢
TUana3oHOM U3MEPCHHS HE
yke ueM ot -20 go +40
Akceccyapsl:

Kabenr USB
COCIUHUTENbHBIN

3apsIHOE YCTPOMCTBO C
kaOeneM miniUSB

USB Anantep Bluetooth 4.1

1 mrr.




Low Energy

Kparkoe pykoBOACTBO 1O
PKCIUTyaTaIuu MUPPOBOI
mabopartopuun

[{udposas Buneokamepa ¢
METAJUINYECKUM IITaTHBOM,
paspenienue He menee 0,3
Mnukc

[IporpammuOe obecnieueHme
Meroauueckue
pexomeHaanuu He menee 30
pabot

YakoBka

Hannuune pycckos3pI9HOTO
cafiTa NOJJIEP/KKHU, HATMYHE
BHICOPOJTHKOB.

. [Hudposas
mabopatopusi o
XUMUAN

(yueHunueckas)

OOecneunBaeT BEITIOJHEHUE
TabopaTOPHBIX paboOT MO
XUMUHU Ha yPOKax B
OCHOBHOM IIIKOJIE U
[MPOEKTHO-UCCIIEI0BATEIHCKO
1 TeATeTbHOCTH YJYaIIHXC.
KoMIuiekTanus:
becnipoBoaHOM
MYJIbTHAATUYMK IO XUMHUU C
4-Ms1 BCTPOCHHBIMU
TaTYNKaAMU:

[latuuk pH ¢ quanazoHom
U3MEpeHus He yxke ueM ot 0
o 14 pH

JlaTauk BBEICOKOI
TEeMITepaTyphl
(TepMOIIapHBIii) ¢
TUana3oHOM U3MEPEHHS HE
yxe yem oT -100 go +900 C
JlaTunk
PICKTPOIPOBOAMMOCTH C
TuanazoHaMH U3MEPEHUS HE
yke ueM oT 0 10 200 MxCwm;
ot 0 10 2000 MxCwM; ot 0 0
20000 MkCMm

JlaTuuk TeMIeparypsl
[JIATUHOBBIN C JUana30HOM
M3MEPEHUS HE YK€ UEM OT
-30 10 +120 C

OTaenbHBIC TaTYUKH:
JlaTdark onTHYECKOM
IJIOTHOCTH 525 HM

AKCecCyaphl:

1 mrr.




Ka6ens USB
COCMHUTEIIbHBIN

3apsiHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCIUTyaTaIluH [HPPOBOMA
maboparopuu

HaGop naboparopHoit
OCHACTKH

[IporpammHoe oGecrieueHne
Metonueckue
pexomeHaanuu He menee 40
pabot

Hanuuune pycckos3pI9HOTO
caiiTa OJJICPKKHU

Hayinune BUI€OPOIMKOB.

. [Hudposas
mabopatopusi o
(buznke
(yueHuueckas)

OOecneunBaeT BEITIOJHEHUE
PKCIIEPUMEHTOB 110 TEMaM
Kypca (pu3uKu.
KoMIuiekTanus:
becnipoBogHOM
MYJIBTHAATYHK IO (PU3UKE C
6-10 BCTPOCHHBIMU
TaTYMKaMU:

[{ndpoBoii qaTank
TEMITEpaTyphl C TUAMa30HOM
M3MEpPEHUS HE YXKE YeM OT
-20 10 120 C

[{ndpoBoii qaTank
a0COJIFOTHOT'O JIABJICHHS C
TUana3oHOM U3MEPEHHS HE
yxe yem oT 0 1o 500 klla
JlaTYuK MarHUTHOTO TIOJIS C
TUana3oHOM U3MEPCHHS HE
yke ueM ot -80 10 80 mTn
JlaTurK HATIPSKEHUS C
TuanazoHaMH U3MEPEHUS He
y>Ke 4eM oT -2 10 +2 B; ot -5
mo +5 B; o1 -10 10 +10 B; ot
-15 o +15 B

JlaT4MK TOKA HE YK€ YEM OT
-1 no+1 A

JlaTurk akcenepoMeTp ¢
[MOKAa3aTeIIsIMA HE MCHEE UeM:
+/-2Q;+/-49;+/-8¢
OTtnenbHbIE YCTPOUCTBRA:

USB ocummiorpad He MeHee




2 xanaia, +/- 100 B
AKCecCyaphl:

Ka6ens USB
COCIMHUTEIIbHBIN

3apsiHOe YCTPOIMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop s
POBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 1O
PKCIUTYyaTaIuu udpoBoit
maboparopuu
[IporpammHoe oGecrieueHue
Metoanueckue
pexomenanuu (40 padbor)
Hannuune pycckos3pI9HOTO
caiTa MOJJIEPKKHU

Haynnune BUI€OPOIUKOB.

. [Hudposas
mabopatopusi o
(dbuzmoIoTHN
(mpoduIIbHBII
YPOBEHB )

ObecrieunBaeT NpoBeACHNE
HCCTIe0BAHUS T10

( YHKIITHOHUPOBAHUIO
YEIIOBEYECKOTO OpraHu3Ma.
KoMIuiekTanus:
becnipoBoaHOM
MYJIbTHAATYHK 110
(dbuzmoorNu ¢ 5-10
BCTPOCHHBIMH JTaTYNKAMHU:
JlaTuuk apTepraibHOTO
nasneHus (0...250 MM pT. CT.)
JlaTuuk myJsbca ¢
TUana3oHOM U3MEPEHHS HE
yke gyem oT 30 10 200 yn/Mun
JlaTurK TeMIiepaTypsl Teja ¢
TUana3oHOM U3MEPEHHS HE
yke ueM oT +25 1o +40 C
JlaT4MK 9acTOTHI ABIXAHUS C
TUana3oHOM U3MEPCHHS HE
yke ueM oT 0 1o 100
LIUKJIOB/MUH

JlaTuuk ycKOpeHus ¢
nokazareasamu +/- 2 g; +/- 4
g;+/-89

OTnenbHbIE YCTPOUCTBA:
Jlatuuk OKI' ¢ auanazoHom
M3MEPEHUS HE YK€ UEM OT
-300 1o +300 MB)

JlaTuuk pH ¢ nuamnaszonom

M3MCPCHHA HC YK€ YCM OT 0

1 .

1 mrr.




o 14 pH

JlaTuuk cunomep ¢
TUana30HOM U3MEPEHUS HE
yke ueM oT -40 10 40 H
/[aT4MK OCBELIEHHOCTH C
TUana30HOM U3MEPEHHUS HE
yxe yem ot 0 go 180000 ik
AKCecCyaphl:

Kabens USB
COCIMHUTEIIBLHBIN

3apsiHOe YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KonctpykTop s
MMPOBECHUS YKCIIEPUMEHTOB
Kpatkoe pykoBOJCTBO 1O
PKCIUTyaTaIuu 1udpoBoi
maboparopuu
[IporpammHoe oGecrieueHne
MeTtomueckie
pekoMeH1anuu He Menee 20
pabot

Hannune pyccKosi3pIYHOTO
caiTa MmoJIEePKKHU

Haynune BUI€OpOIMKOB.

. [Hudposas
mabopatopus 1o
PKOJIOTUHU

O6ecnieunBaeT MPOBEICHNE
y4eOHOTO IKOJOTHYECKOTO
MOHUTOPHHTA
WHCTPYMECHTAIbHBIMH
Metomamu. Habop
MPUMEHSETCS MPU U3YICHUH
YKOJIOTHHU, OMOJOTHHU, XMMHH,
reorpaduu u
MPUPOOBEIACHUS, a TAKKE
U1 UHIUBUYaTbHBIX
WCCIICIOBAHUS U MIPOEKTHOM
eITEIbHOCTH IIKOJIBLHUKOB.
KoMIuiekTanus:
becnipoBoiHOM
MYIBTUAATYUK T10
PKOJIOTUYECKOMY
MOHUTOPUHTY C §8-10
BCTPOEHHBIMH JIATYMKAMH:
JlaTuvK HUTpPAT-MOHOB
JlaTurK XJIOpUA-UOHOB
JlaTuuk pH ¢ nuamnaszonom
3MepeHus He yxe yeM ot 0

o 14 pH

1 mT.

1 mr.




/laTyuK BIAXKHOCTH C
TMana30HOM U3MEPEHUS
0...100%

/IaT4YMK OCBELIEHHOCTH C
TUana30HOM U3MEPEHHS HE
yxe ueM ot 0 1o 180000 nk
JlaTumK TEMIIEpaTyphl €
TUana30HOM U3MEPEHHUS HE
yke ueM oT -20 o0 +140 C
JlaTunk
PIEKTPOIPOBOIUMOCTH C
muana3oHaMHu U3MEpPEHUs He
yke ueM oT 0 10 200 MxCwm;
ot 0 1o 2000 MxCwm; ot 0 10
20000 MxCm

JlaTuMk TEMIIEpaTyphl
OKpY>Karollen Cpelibl ¢
TUana3oHOM W3MEPEHHS HE
yxe yem ot -20 1o +50 C
OTHennLHbIe TaTYNKHU:
JlaTuuk 3ByKa ¢ pyHKIIMEH
MHTETPUPOBAHMUSI C
TMana3oHOM U3MEPEHHUsI
JacTOT HE MeHee ueM OoT 50
I’ mo 8 kI

JlaT4rK BIAQKHOCTH ITOYBBI C
TUana3oHOM U3MEPEHHS HE
yxe yem ot 0 10 50%
JlaTuuk kuciopoaa ¢
muana3zoHoM u3MepeHus ot 0
o 100%

JlaTdark onTHYeCKOM
MJIOTHOCTHU 525 HM

JlaTdark onTHYeCKOM
MI0THOCTH 470 HM

JlaTuuk TypOUIUMETD C
TUana3oHOM U3MEPCHHS HE
yke ueM oT 0 1o 200 NTU
JlaTuuK OKHCHU YriiepoJia C
TUana3oHOM U3MEPCHHS HE
yxe ueM oT 0 1o 1000 ppm
Akceccyapsl:

Ka6ens USB
COEIMHUTENbHBIN (2 IIT.)
3apsIHOE YCTPOMCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

CrepxeHb JUIsl 3aKperIeHUs




TATYMKOB B IITaTHBE
Kparkoe pykoBOACTBO 1O
PKCIUTyaTaly Hu(poBoit
mabopartopuun
[IporpammuOe obecnieueHme
Meroaudeckue
pekoMmeHanuu He menee 20
pabot

YIakoBka

Hanuuue pycckos3pI9HOTO
caiTa NoJJEPKKH, HATUINE
BHJICOPOJINKOB.

. [Mukpockon
udpoBoit

Tum MUKpockora:
OHOJIOrTYECKUM

Hacanka mukpockona:
MOHOKYJISIpHAS

Haznauenue: nabopaTopHbIit
MeTo UcCIIeIOBAaHMS .
CBETJIOE TT0JIe

Marepuan ONTHKH:
OIITHYECKOE CTEKIIO
YBennueHne MUKpOCKOIIa,
Kkpat: 64 - 1280

Oxynsaper: WF16x
OO0BexTHuBHL: 4%, 10x, 40xs
(IO TP Y>)KUHEHHBIH )
PeBonbBEpHAs TOJI0OBKA: Ha 3
00BCKTHBA

Ty MoJICBETKH: 3€pKaAJI0 UK
CBETOINO/I

Pacmonioxxenre noACBETKH:
BEPXHSSI U HUKHSIS
Marepuai kopyca: MeTasl
[IpenmeTHBIN cTOMK, MM: 90
M crounnk mutanus: 220
B/50 '

Uucno meranukceneii: 1

. |[Habop OI'D no
XUMUU

B HaOop BXOIAT BECHI
1a0opaTOPHBIE AIEKTPOHHBIE
200 r, cnupTOBKa
mabopaTopHasi, BOpOHKA
KOHHYECKas, IajouKa
CTEKJISTHHAsI, MPOOUpKa
[1X-14 (10 mTyk), cTakaH
BhICOKHIT ¢ HOcukoM BH-50 ¢
METKOH (2 MITYKH), HATHH]IP
M3MEepUTENbHBIN 2-50-2

(CTEKJISTHHBIH, ¢ TPUTEPTOI

1 mT.

1 mT.




KPBIIIKO ), IITATUB IS
npo6upok Ha 10 raesx,
32)KUM ITPOOUPOYHBIH,
[InaTenb-ioxeuka (3
MITYKH ), HA0Op (1akoHOB
U151 XpaHEHUS! pacCTBOPOB U
peakTUBOB (00beM (priakoHa
100 mu1 - 5 KOMIUIEKTOB 10 6
mTyK, 00beM (uakona 30 mi
- 10 KOMIIJIEKTOB 10 6 MITYK),
[VIMHAP U3MEPUTEIBHBIN C
HocukoM 1-500 (2 mTykn),
ctakaH Beicokuit S00 M (3
ITYKH), HAOOp epiuei s
MBITBSI TIOCY/IBI (€pIIl JIst
MBITBS TPOOUPOK - 3 ITYKH,
epII JJIs1 MBIThSI KOJIO - 3
ITYKH), Xanat Oenblit x/6 (2
[ITYKH), IEpYATKU
[PE3NHOBBIE XUMUYECKHE
cTOMKHE (2 ITYKH), OUKH
3alUTHBIE, (PUIBTPHI
oymaxssie (100 mryk),
roproyee JUisi CIUPTOBOK
(0,33 n).

B coctaB HabOp BXOIAT
[PEaKTUBBI: ATFOMUHUH,
DKEJIe30, COJISTHAs KUCIIOTa,
METUIIOPaHK,
(dheHnondTanenH, aMMuax,
MEepOKCU]T BOJIOPOAA, HUTPAT
cepeOpa u apyrue; B o0
CJIOKHOCTH - 44 pa3nyYHbIX
BEIIECTB, UCIIOJIb3YEMbBIX IS
COCTaBJICHUSI KOMILIEKTOB
PEAKTHUBOB IPU MTPOBEICHUH
PK3aMEHAIIMOHHBIX
PKCIIEPUMEHTOB IO KYpCy
IKOJIBHOW XUMMUH.

. |Yuebnas
mabopaTopus 1o
HEHPOTEXHOJIOTHH

B cocraB BXOIAT: 1 mrr.

Cencop Tun 1 He menee 1
[IIT., 00eCIIEYNBAET
BO3MO’KHOCTh PETUCTpaLlUU
CUTHAJA 3JEKTPUUYECKON
AQKTUBHOCTH MBILII]
(anexTpomMuorpammsl, IMI).
Perucrpanus nosnkHa
OCYIIECTBIISETCS
HEWHBA3UBHO, CYXUMU

1 mT.




PIIEKTPOIAMHU.
B03MO0KHOCTBIO KPETUICHHUS K
[PyKe 4eJIoBeKa, YTo JIOJHKHO
TaBaTh BO3MOXKHOCTH
PETHCTPUPOBATH
DIIEKTPUICCKYIO aKTHBHOCTH
MBIIIILI B 00IaCTH, Hal
KOTOPOM PacroJiaraercs
kperuienue. [Ipu
HATIPSDKEHUN MBIIIITBI
MoJKHA OBITH OOecIIeYeHa
BO3MOKHOCTB HAOJIFOICHUS
[My4HOCTH cUrHaia (T.e.
npucyrcreue OMI), npu
pacciabIeHuy MBIIIIIBI - €€
OTCYTCTBHE.

Cencop Tun 2 e menee 1
IT., 00eCTIeYnBaCT
BO3MOHOCTbH PETUCTPAITUN
CHUTHaJa
(hoTOIIETU3MOTPAMMBI
(PII') onTHYECKUM ITyTEM,
3a CYCT M3MCHCHHUS
OTPaXEHHOTO OT
KPOBEHOCHBIX COCYJIOB CBETA,
00BEM KOTOPBIX U3MEHSETCS
O/ BO3JIECHCTBUEM
MyJI5COBOM BOJIHBI. CeHCOp
TOJDKEH OBITH 00€eCIIeueH
BO3MOYKHOCTBIO KPETUICHUS K
MO/IyIlIEUKe MaabIa
YeI0BeKa.

Cencop Tun 3 He menee 1
1IT., 00ecreunBaeT
BO3MOYKHOCTh: PErUCTpaIUH
CUTHaJa
PIIEKTPOKAPAUOTPAMMBI
(OKT') He nHBa3UBHBIM
CII0COO0OM;

peructpanud I, 11 u I
OTBEJICHUH; TIOIKITIOYCHHS
PIIEKTPOIOB K CEHCOPY C
MOMOIIBIO COSTUHUTETBHBIX
MPOBOJOB, 000PYIOBAHHBIX
TouchProof pazsemamu.
Cencop Tun 4 e menee 1
mT. obecrneynBaet
BO3MOHOCTB: PETUCTPALIUU
CUTHAJa




KO>KHO-TAJIbBAHUYECKOU
peakuuu (KI'P), perucrpanus
KOTOPOTO OCYILLECTBIISIETCS
Ha IIOCTOSIHHOM TOKE;
[OJIKJIFOUEHUS K TEIly
YeJIOBEKA C IOMOIIbIO CYyXHUX
PJIEKTPO/IOB, MOJIKIIOYEHHE
KOTOPBIX K CEHCOPY
OCYILIECTBIISIETCS C IOMOILIBIO|
TouchProof pazsemoB.
Cencop Tun 5 e menee 1
IIT., 00ecIeuynBacT
BO3MOXHOCTB: PETUCTPALIUU
CUTHAJIA BJIEKTPUUECKON
akTUBHOCTH Mo3ra (O0I') ¢
[MOMOIIBIO CYXUX
HEUHBA3UBHBIX JJIEKTPOJIOB;
[PETUCTPALIMH IEKTPUUYECKOMN
AKTUBHOCTH Pa3HbIX J0JEH
MO3ra; MOJKITI0YEeHUS
PIIEKTPOJIOB K CEHCOPY C
[MOMOIIBIO0 COETMHUTENbHBIX
[IPOBOJIOB, 000PYI0BAHHBIX
TouchProof pazsemamus;
3aKpeIyICHHs 3JIEKTPOJIOB Ha
[MOBEPXHOCTHU T'OJIOBHI.
Cencop Tun 6 He menee 1
IIT., 00eCIIeYnBaET
BO3MOHOCTB: PETUCTPALIUU
CUTHaJIa KoJIeOaHUs IPyIHOMN
kieTkn (CeHcop apIXaHus);
OTIpe/IeNICHUs] YaCTOThI
NTbIXQHMUSL.

YcTpoiicTBO 115 coopa
TAaHHBIX OT CEHCOPOB U
nepesadr Ha IepCOHAbHBIN
KOMITBIOTEp 00ecreunBaeT
BO3MOYKHOCThH COOpa JaHHBIX
OT MOJKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIPABKY
MoJydeHHBIX TaHHBIX Ha [TK.
Iloakmrodenue
HEeHTpanbHOro Moayis K [1K
c nomouipo USB-kabens.
L{eHTpanbHbII MOYIb UMEET
He MeHee | mT.:
rajqbBaHUYECKYIO U30JISALIMIO
ot [1K.

L{eHTpanbHBIN MOIYIIb




00ecIeurBacT BO3MOXKHOCTh
0JJHOBPEMEHHOTO

10 IKTIOUCHUS BILUIOTH 10 4
ceHcopoB. Kaxplii u3
BX010B LleHTpanibHOrO
MOTYJIsl UMEET
rajbBaHUYECKYIO U30JISIIHIO
(obOecrieuenue
MEKKaHaJIbHOM
rajbBaHUYECKOW U30JISIINN ).
[loakmroueHue CeHCOPOB K
LleHTpasiIbHOMY MOAYJTIO
OCYIIECTBIISIETCS C TIOMOIIIBIO
CHIeIUaTU3UPOBAHHBIX
pazbemoB Tuna LEMO,
00eCIIeYNBaIOIINX
[MPaBUJILHOCTD TIOAKITIOYCHUS
pa3beMa M CHIDKAIOIINX PUCK
CIIy4ailHOTO KacaHUsI
[Pa3bEMOB TOKOIIPOBOIAIIINX
JacTeH, a TaKXKe
o0OecreunBaroIMX 3aIIUTY OT]
HECaHKITMOHUPOBAHHOTO

1O IKJTFOUCHUS K
[MPON3BOJILHBIM
yCTpOICTBaM.

Monaynb "Knomnka" He MeHee
1 mT., oOecIeunBaeT
BO3MOKHOCTB: Pa3METKH
[PETUCTPUPYEMBIX CUTHAJIOB
OTMEYaTh HE MeHee 3-X
[Pa3IMYHBIX KATETOPHUH
COCTOSTHHM.

Y cTpoiicTBO, BXOISIIIEE B
cocTaB JtabopaTopuu,
TOJKHO 00eCIIeUrBaTh
BO3MO>KHOCTb PETUCTPAIUN
ApPTEpUATLHOTO JIABJICHUS.
[IporpamMmmHOe obOecrieueHne
(manee - [10). JomxHo
oOecreynBaTh
BU3YAJIU3AIHIO U 00pabOTKyY
PETUCTPUPYEMBIX CUTHAJIOB.
['1aBHOE OKHO TIPOTPaMMBI
TOJ>KHO COCTOSITh U3
BKIIQJIOK, KaXKIast U3 KOTOPBIX]
COJIEpKUT HAaOOp TpauKoB,
HEOOXOIUMBIX JUIS
oTOOpaXkeHus TpedyemMoi




MH(pOpMaIINH.

/loJ>KkHa UMEThCS BKJIaJIKa
TSI OJTHOBPEMEHHOTO
[MPOCMOTpA CUTHAJIA CO BCEX
CEHCOPOB, OJJHOBPEMEHHO

10 IKIIOUCHHBIX K
LleHTpaIbHOMY MOAYJIIO.
OTO 00CCIIeUnBaCT
BO3MOKHOCTB
MHOTOKAaHAJILHOTO
(monurpagdudeckoro)
pexxrMa paboThl yCTpOHCTBA.
Taxoke TOJDKHBI UMEThCS
BKJIQJIKH JIJIs1 BU3yaJIU3aI[iu
CUTHAJIOB OT ceHcopoB OMI',
OIII, KT, KI'P, 53T,
CEHCOpA JIbIXaHUs, KHOTIKH; a
TaK)KE MPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BU3YAITU3UPYIOTCS
crienupuaHbIe IS TOTO WITH
MHOI'O CHUTHAJIa BEJIUYHMHEI.
11O noimkxHO aBaTh
BO3MOKHOCTh BH3yaJTU3aI[H
1 00paboOTKH
[PETUCTPUPYEMBIX CUTHAJIOB,
a IMEHHO:

- OMI": Bu3yanuzamus
CUTHAaJIa, CIIEKTp CUTHAJIA,
AMILTUTYIHBIN TPUTTEP

- OIII": Bu3yann3anus
CUTHAaJIa, CIIEKTpa CUTHAaJa,
TaxorpaMMBbl, rpaduK myibca
- OKI': Bu3yanu3zanus
CUTHaJIa, TAXOTPaMMBHlI,
rpaduk mynbca

- KI'P: Bu3yanuzanus
cHUrHajia

- O0I": Bu3yanuzanus
CUTHAaJIa, CIIEKTp CHUTHAaJIa,
aMIUIUTY1a alb(a-puTma,
aMIUTUTYy/1a OeTa-puT™a.

- CeHCOp JIbIXaHus:
BHU3yaJIu3allisl CUTHAJIA,

- KHonka: Buzyanusanus
CUTHaJIa pa3METKU

110 m10mKHO NMETh
BO3MOYKHOCTh KACTOMU3AIUN
1 Hactpoiiku [10 mist




PGGEKTUBHOTO 0TOOpaKEHHS]
rpaduKoB: HACTPOIKa IIBETA,
BBEIOOD TApPaMETPOB ISt
aHaJn3a, BEIOOD
0TOOpakaeMbIX rpauKoB,
MacIITabupoBaHue
rpaduxos. [10 gomkHO
UMETb BO3MOXXHOCTH 3aIHCH
U BOCITPOU3BEIACHUS
[PETUCTPUPYEMBIX CUTHAIIOB.
B03M0XHOCTB HACTPOMKH
[apamMeTpoB pUIbTPALUU
CHTHAJIa C TOMOIIIBIO
(GUIbTpa HUKHUX YacTOT,
(UIBTpa BEICOKUX YacTOT,
[10JI0COBOTO (UIIBTPA,
[PEKEKTOPHOTO (PUIIBTpA.

C menpro yno0OcTBa aHam3a
CHTHAJIa, JI0JDKHA UMEThCS
BO3MO>KHOCTH 3aITHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mocueayromen
BO3MO>KHOCTBIO MIX
TOCIIETYIOIIETO
BOCIIPOM3BEICHUS B TAHHOM
[1O (MMUTHPYS pETUCTPAITUIO
CHTHAJIa B PEXKHME
[peaTbHOTO BPEMEHHN ).

B cocrtaBe: MeTOogUYECKUE
MaTepHalIbl ISl YIUTENS U
00yJaroImuxcsi, OMMCaHNEe
0 IKITFOUEHHSI CEHCOPOB
1abopaTopuu, HHCTPYKIIHH
110 ucnoas3oBanmio 110,
oInHcaHKe Ja00OPaTOPHBIX U
NPaKTUYECKUX padoT,
KOTOPOE B TOM YHCIIE
COJICPKHUT PE3CHTAIIHOHHBIC
MaTepHalIbL.
'YakoBka/KopoOka
1abopaTopHUu J0JDKHA
oOecrieunBaTh yJ100HOE
XpaHEHUE U COAEPIKaTh
MOJICKA3KH IS
PACITIOJIOKEHHS] CEHCOPOB U
YCTPONCTB J1aOOPATOPUH JUIS
yI0OHOTO UCTIONB30BAHUS
[pero1aBaTesIs MU 1
00yJaromuMucs.




Texaomoruaeckas HaIpaBJICHHOCTb

9. |O6pazoBarenbHbBII
KOHCTPYKTOP JJIst
[PAKTUKKA OJIOYHOTO
[IPOrpaMMHUPOBAHUS
C KOMIUIEKTOM
TATYNKOB

PoGoToTexHuueckuii Habop
[peaHa3HayeH i U3y4eHUs
OCHOB POOOTOTEXHUKH,
neranen, y3JioB U
MEXaHU3MOB, HEOOXOUMBIX
TS CO3IaHus
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

HaGop npencrasnsier codboi
KOMILJIEKT CTPYKTYPHBIX
PIIEMEHTOB,
COCTMHUTEIIHHBIX DJIEMEHTOB
1 DJICKTPOTEXHUYECKUX
KOMIIOHEHTOB.

Ha6op no3BoJisieT coduparhb
(1 mporpaMmMHpOBaTh
coOupaemble MOJIENIN ), U3
PIIEMEHTOB BXOJIAIINX B €T0
COCTaB, MOJICTTH
MEXaTPOHHBIX H
[POOOTOTEXHUYECKHIX
YCTPOMCTB C
AQBTOMATH3UPOBAHHBIM
yIpaBJICHUEM, B TOM YHCIIE
Ha KOJIECHOM XOJY, a TaK ke
KOHCTPYKIUH, OCHOBAaHHBIX
Ha MCIOJB30BaHUU Tepeaay
(B TOM YHCIIe YEPBSYHBIX U
3y04aThIX), a TaK Ke
[PBIUAroB.

CBETOAMO/IHbI MAaTPUYHBIN
nucmuieit ¢ 6esou
MOJICBETKON Ha KOHTPOJUIEpE
KonuuecTBo nopToB
BBO/Ia/BbIBOJIA HA
KOHTpOJIIEpE HE MeHee 6
KonniecTBo KHOTIOK He
MeHee 4

O011ee KOJIMYECTBO
PJIEMEHTOB: HEe MeHee 520
[IT., B TOM YHCIIE:

1) nporpamMMmupyemslii 610k
yIIpaBIEHUS, KOTOPBIT
MO3KET paboTaTh aBTOHOMHO
U B IOTOKOBOM PEKUME;

2) CEpBOMOTOPEI

3) MaT4YUK CHUJIIBI

4) naTyuk pacCTOSTHUS




5) IaTyuK 1BeTa

6) akkyMmyIsiTopHasi OaTapest
7) IlnacTukoBbIe
CTPYKTYpPHBIE DJIEMEHTHI,
BKJTIOYasi nepHoprupoBaHHBIE
DIIEMEHTHI: OaKH, KyOUKH,
OCH U BaJlbl,
COCIMHUTEIBHBIC JIEMEHTHI
K OCSIM, IIIECTEpPHH,
NpeaHa3HaYCHHBIC IS
CO3/IaHUS YECPBIYHBIX U
3yOuaThIX mepezad,
COCIMHUTEIBHBIEC U
KpETIe)KHBIE DJIEMEHTHI,

7) IIporpamMmMHoe
obecrnieueHre, UCIoIb3yeMoe
TUTS1 IPOTPAaMMHUPOBAHUS
coOnpaeMbIx
[POOOTOTEXHUYECKHIX
MOJIENIEN U YCTPOMCTB,
TOCTYITHO JIUTsl CKAYMBaHUS U3
cetu MHTEpHET

10

O06pazoBaTeIbHBIN
Ha0O0p 10 MEXaHUKeE,
MEXaTPOHUKE H
POOOTOTEXHUKE

KOMITIIEKT JI71s1 M3y4eHHS
OCHOB 3JICKTPOHUKH U
[POOOTOTEXHUKHU

Habop momwkeH ObITH
MpeaHa3HaueH IS
MMPOBEACHUS YICOHBIX
3aHATHI 1O SJICKTPOHUKE U
CXEMOTEXHHUKE C IIEIThI0
W3y4eHHs Hanobosee
[pacrpocTpaHeHHOU
DJIEMEHTHOM 0a3bl,
MPUMEHSIEMOMN IS
WH)KEHEPHO-TEXHUYECKOTO
TBOPYECTBA YYaIIMXCS H
pa3paboTKK y4eOHbIX
Moeneir pobotoB. HabGop
TOJKEH TO03BOJISATh
yJaruMcs Ha IPaKTUKE
OCBOUTH OCHOBHBIC
TEXHOJIOT U
MPOEKTUPOBAHUS
POOOTOTEXHUYECKUX
KOMIJIEKCOB Ha IIpUMepe
y4eOHBIX MOJieneil poOoToB,
a TaKKe U3YYUTh OCHOBHBIE
TEXHUYECKUE PEIICHHS B
00macTi KHOEPHETHUECKUX U




BCTPAMBAEMBIX CHCTEM.
B cocTaB KOMIIJIEKTa JOIKECH
BXOJIUTH HA0OP
KOHCTPYKTHUBHBIX JJIEMEHTOB
U1st COOpKU MakeTa
MaHUIYJISIIIUOHHOTO poOoTa,
KOMILJIEKT METAJUIMYECKUX
KOHCTPYKTHBHBIX 2JIEMEHTOB
st COOpKU MakeTa
MOOMIIBHOTO POOOTa U T.1I.

B cocTaB KOMIIEKTa BXOIHUT
Ha0Op JIEKTPOHHBIX
KOMITOHCHTOB JIJTs1 U3YUCHUS
OCHOB JICKTPOHHUKHU U
CXEMOTEXHUKH, a TAKKE
KOMILJIEKT TIPUBOJIOB U
ATYNKOB PA3IMYHOTO THIIA
TS pa3paboTKU
[POOOTOTEXHUYECKHIX
KOMITJIEKCOB.

B cocTaB KOMIIIIEKTa JOIKHO
BXOJIUTH: MOTOPBHI C
PHKOJEPOM - HE MEHEe 2 1IT,
CEPBOTIPHUBOJT OOJIBIIION - HE
MeHee 4 11T, CepBOIIPUBOJL
MaJIBI - He MEeHee 2 IIT,
WH(paKpacHBIN JaTYHK - HE
MeHee 3 1T, YIbTPa3ByKOBOH
TaT4YMK - HE MeHee 3 T,
ATYMK TEMIIEPATyphI - HE
MeHee | 1T, JaTdnk
OCBEIIEHHOCTH - HE MeHee 1
T, HA0OP IECKTPOHHBIX
KOMITOHEHTOB (PE3UCTOPHI,
KOHJICHCATOPBI, CBETOIHO/IbI
Pa3IMYHOTO HOMHUHAJIA),
KOMILJICKT IPOBOJIOB ISt
OecrmaeyHoro
MPOTOTUITMPOBAHUS, TIATA
OecrmaeyHoro
MPOTOTUITHUPOBAHUS,
AKKYMYJISITOP U 3apsaHOe
YCTPOMCTBO.

B cocTaB KOMILIEKTa JOJKEH
BXOJIUTH IPOTPAMMHUPYEMBbIN
KOHTPOJLIEP,
MpOrpaMMHUPYEMBI B cpejie
Arduino IDE nn
AQHAJIOTUYHBIX CBOOOIHO




[pacpoCTpaHsAEMBbIX Cpeslax
pa3paboTKu.
[IporpamMmMupyemMslii
KOHTPOJUIEP TOJDKEH
00J1a1aTh TOPTaMU JUIS

IO IKITFOUEHUS I (PPOBBIX U
AQHAJIOTOBBIX YCTPOMCTB,
untepdeiicamu TTL,
USART, 12C, SPI, Ethernet,
Bluetooth i WiFi.

B cocraB komIuIeKTa JOJKEH
BXOJIUTH MOJTYJIb
TEXHUYECKOTO 3pEHMUS,
[IpeICTaBISIONINI coO0M
BBHIYHCITUTEIILHOE
YCTPOMCTBO CO BCTPOECHHBIM
MUKpOMPOIIECCOPOM (KOJI-BO
s51ep - He MeHee 4 1T,
JacToTa s/apa He MeHee 1.2
[T, o6bem O3V - He MeHee
512 M6, 06beM BCTpOEHHOM
maMsTH - He MeHee 8 ['0),
MHTETPUPOBAHHON KaMepOr
(MakCUMaJIbHOE pa3pelicHue
BHJICOTIOTOKA,
reperaBaeMoro 1o
nntepdeiicy USB - He menee
2592 x 1944 en.) n
ONTHUYECKON CUCTEMOI.
Mo1yllb TEXHUYECKOTO
3peHus JoKeH o01aiaTh
COBMECTHUMOCTBIO C
[Pa3TUYHBIMU
POrpaMMHUPYEMBIMU
KOHTPOJUIEPAMH C IOMOIIbIO
unrepdericos - TTL, UART,
[2C, SPI, Ethernet. Monynb
TEXHUYECKOTO 3PEHHUS
OJI’KEH UMETh BCTPOECHHOE
porpaMMHOe 0OecIiedeHre
Ha OCHOBE OIEPAIIMOHHOM
cuctemsbl Linux,
[I03BOJISIOIIEE OCYILECTBIIATH)
HACTPOUKY CUCTEMBI
MAaIIMHHOTO 00y4eHUs
napaMeTpoB HEHPOHHBIX
ceTell 1151 OOHApYKEHUs
00BEKTOB, ONPEAETIECHHS UX
[1apaMeTpPOB U JaJIbHEUIIEH




MICHTH(UKAIIH.

KoMIUTeKT 10JDKeH
o0ecrieuynBaTh BO3MOYKHOCTh
M3y4eHHs] OCHOB Pa3pabOTKu
MPOrPaMMHBIX H allapaTHHIX]
KOMIIJICKCOB HHXEHEPHBIX
CUCTEM, pelleHuil B cepe
"NHTepHeT Bewiei", a Takxke
pereHuii B 00s1actu
[POOOTOTEXHUKH,
MCKYCCTBEHHOTO MHTEJUICKTA
1 MAaIIMHHOTO OOYUYEHMSI.
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UeTbipexoceBoit
yaeOHBIN
POOOT-MaHUITYISATOP
C MOAYJIbHBIMH
CMEHHBIMH
HacaIKaMHu

YueOHbI
[POOOT-MaHUITYISATOP
MpeIHa3HaueH [T OCBOCHUS
00yJaronuMHUCS OCHOB
[POOOTOTEXHUKH, IS
MMOITOTOBKH 00OYYAIOMIHUXCS K
BHEJIPCHUIO U
[OCJIETYIOLEMY
1CII0JIb30BAHKIO POOOTOB B
[TPOMBIIIIJICHHOM
MTPOU3BOJICTBE.

KonuuecTBo oceit poboTa
MaHUITYJISTOpA - YEThIpe.
[lepemenienre HHCTpPYMEHTA
B IPOCTPAHCTBE 10 TPEM
OCSIM JIOJDKHO YIPaBISATHCS
[I1arOBBIMH JIBUTATEIISIMU.
HanpspkeHue nutaHus
[IaroBBIX JIBUTATEJIEeH HE
6onee 12 B.
CepBoaBUTraTeslb YeTBEPTOM
OCH JIOJDKEH 00ecreuynBaTh
MOBOPOT HHCTPYMEHTA.
Yroa noBopora
MaHUIYJISITOpa Ha
OCHOBAaHUU BOKPYT
BEPTUKAIBHON OCH HE MEHEE
180 rpanxycos.

Jl1a onpenenexus
MOJIOKEHUS MAaHUTTYJISITOpA
[pY IOBOPOTE BOKPYT
BEPTHKAIBHON OCH JOKEH
MCTIOJIb30BaTHCS DHKOJIEP.
Y1011 OBOpOTA 33 THETO
rieya MaHUIYJISATOpa He
Menee 90 rpaaycos.

YT0J1 TOBOPOTA NIEPETHETO




[ieya MaHUIYJIATOpA HE
menee 100 rpamycos.

[Ins onpenenenus
[TOJIOKEHHSI 33 THETO U
MepeHEero Ty
MaHHITYJISATOPA JOJDKEH
MCTIOJIb30BATHCS TUPOCKOIL.
'YT0JI TOBOPOTA IO
ueTBepTOi ocu He MeHee 180
paycoB.

Jl0JDKHA OBITH BO3MOKHOCTD
OCHAIIEHUS CMCHHBIMH
HacaaKkaMu (Harmpumep,
nep)kaTeNb KapaHjaia win
(dbomacTepa, pucocka ¢
CEpBO/IBUTATEIIEM,
MEXaHMYECKOE 3aXBaTHOE
YCTPOMCTBO C
CEpBO/IBHTATEIIEM,
YCTPOMCTBO ISl JTa3€pHOM
TPABUPOBKH WIIH YCTPOUCTBO
g 3D-nievatn).

JlomkHA OBITH BOBMOYKHOCTH
[0 AKITIOUEHUS
TOTIOTHUTEIBHBIX YCTPOICTB
(Hampumep, TpaHcIopTepa,
penbca Ui epeMeleHus
po0OoTa, mMyabTa yIpaBICHU
TUNA JHKOUCTUK, KaMepbl
MAIIMHHOTO 3PEHMUS,
ONTUYECKOTO JIaTUMKa,
MO1yJIsi GECTIPOBOIHOTO
nocryma.
Po6oT-MaHUTIYIIATOD TOJIKEH|
obecrieunBaTh repeMeleHmne
HACaJIKi B POCTPAHCTBE,
AKTUBALIUIO HACATIKH,
BO3MOYKHOCTb MOTY4EHUS
CUTHAJIOB OT KaMephl U
TATYNKOB, BOZMOKHOCTD
YIIpaBICHUS
TOTIOTHUTETHHBIMU
YCTPOMCTBaMHU.

Martepuan kopiryca -
aIrOMUHMN. [Juamerp
paboueii 30HbI (€3 yuera
HABECHOTO UHCTPYMEHTA U
yeTBepTOii ocu) He MeHee 320
MM. HTepdetic




noakroueHus - USB.
J{0J5KeH MMETh BO3MOYKHOCTH|
AQBTOHOMHO# paOOTHI U
BHEIIIHETO YIIPaBICHUSI.
YIIpaBis oMU KOHTPOJUIEP
OJI’KEH OBITH COBMECTHM CO
cpenoit Arduino.
YIIpaBisOMMUN KOHTPOJUIED
COBMECTHUM CO CpENOi
nporpaMMupoBaHus Scratch,
U SI3BIKOM
rporpammupoBanus C.
JlomkeH obecrieynBaTh
[MOBOPOT IO TIEPBBIM TPEM
OCSIM B 3aJIaHHBIN YroJI U Ha
3a1aHHBIN YrOJ1, [IOBOPOT I10
YETBEPTOM OCH Ha 3aJIaHHBIN
YTOJI, IBI)KCHHE B
KoopauHatel X, Y, Z,
repeMeIeHre Ha 3aJJaHHOe
[PAcCTOSTHUE TI0O KOOpJAMHATAM
X, Y, Z, nepenady JaHHBIX O
TEKYIIIEM TTOJI0KEHUH YIJIOB,
repeaady JaHHbBIX O TEKYIIUX|
KOOPAMHATAX UHCTPYMEHTA.
JlomkeH moaaepK1uBaTh
[epeMenieHre B IEKapTOBBIX
KOOpAMHATAX U yIriiax
[MOBOpPOTa OCEM, C 3aIaHHOM
CKOPOCTBIO U YCKOPEHHUEM.
Tunbl nepeMenieHui B
IEKapTOBBIX KOOpAMHATAX:
IBUYKEHUE 10 TPACKTOPHUH,
IBUYKEHHE T10 TIPSIMOUA MEKTY|
IBYMSI TOUKaMHU,
NepenpbIruBaHue U3 TOUKU U
TOUKY (TepeHOC 00BEKTA).
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OO0pa3oBatesbHBbIit
HAOOp JUTS U3yUCHUS
MHOTOKOMITOHEHTHBI
X
[POOOTOTEXHUYECKUX
CHCTEM U
MaHHITYJISITHOHHBIX
po6OTOB

O0pa3oBaTeIbHBIN KOMIUICKT
TOJDKEH OBITh MpeTHA3HAYCH
11 U3YYEHUS
POOOTOTEXHUYECKUX
TEXHOJIOTHI, OCHOB
WH(GOPMAITMOHHBIX
TEXHOJOTHH M TEXHOJIOTHUM
[IPOMBIIUICHHOU
aBTOMAaTH3allH, a TAKXKe
TEXHOJIOT U
[MPOTOTUIIMPOBAHUS U
AJUIMTUBHOT'O MMPOU3BOJCTBA.

1 mT.

1 mT.




B cocTaB KOMILIEKTa JOJIKHO
BXOJIUTh:

1) UnTennexkryanbHbli
CEPBOMOJIYJIb C
WHTEIPUPOBAHHON CUCTEMOMN
YIIPABJICHMS], TIO3BOJISIFOLIEN
00BEAMHSITH CEPBOMOTYITH
YT C IPyroM I1o
MOCJIeI0BATETILHOMY
uHTEpdeiicy - He MeHee 6 1IT;
2) PoGoToTexHMYecKuii
KOHTPOJIEP MOJIYJIBHOTO
THMAa, MPEICTABISIOMINN
c0o00M OHOTIIATHBIHN
MUKPOKOMITHIOTED C
OINEpPAMOHHON CUCTEMOM
Linux, 00beTMHEHHEIN ¢
nepudepuitHbIM
KOHTPOJUIEPOM C TIOMOTIIHIO
[J1aThl PACITHPEHUS.
PoGoToTexHUYEeCKUI
KOHTPOJUIEP JT0JDKEH
YIOBJICTBOPSTH
TEXHUYECKUM
XapaKTepUCTHKaM: KOJI-BO
s171ep BCTPOCHHOTO
MUKpPOKOMIIBIOTEPA - HE
MeHee 4, TaKToBas 9acToTa
spa - He meHee 1,2 [T,
00vem O3Y - He menee 512
MO0, Hayimure uHTephEncoB -
SPI, 12C, 12S, TTL, UART,
PWM, mmudpoBeie u
QHAJIOTOBBIE MOPTHI JIIs
MOIKJIFOUEHUS] BHEIITHUX
yCTpoiicTB, a Takxke WiFi
win Bluetooth mis
KOMMYHHKAIIHH CO
BHEIITHUMH YCTPONCTBAMH.
PoOoToTexXHUYECKUI
KOHTPOJIIEP JOJHKEH
oOecreunBaTh BO3MOXKHOCTh
MPOrpaMMHUPOBAHUS C
MOMOIIBIO CPENICTB SI3IKOB
C/C++, Python u cBo60oaHO
pacmpoCTpaHseMOU cpeibl
Arduino IDE, a Taxxke
YVIIPABICHUS MOJIECIISIMU
[POOOTOTEXHUYECKUX CUCTEM




c momol1ibio cpeasl ROS.

3) BeruncnuTenbHbIN MOTYIIb
CO BCTPOEHHBIM
MHUKPOKOHTPOJLJIEPOM - HE
Menee 1 1miT.
BprarciuTebHbIA MOTYJIb
OJDKeH 001anaTh
BCTPOCHHBIMH [TU(POBBIMU
nopTaMu - He MeHee 12 mT u
QHAJIOTOBBIMU TIOPTAMU - HE
Menee 12 .
BrrarciuTeIbHbIA MOTYIb
OJIKEH 0071a1aTh
BCTPOEHHBIM MOJIyJIEM
OECTIPOBOJIHOM CBSI3M THIA
Bluetooth u WiFi nnst
CO3JIaHUS
arnmapaTHO-IPOTPAMMHBIX
[peLIeHU I U
"'YMHBIX/cMapT"-yCTPOMCTB
TS pa3pabOTKK pereHui
"NHTepHeT Bemen".
BorarciuTenbHbIA MOTYITb
oJpKeH o01aaTh
COBMECTUMOCTBIO C
nepudepruiiHbIMY IIaTaMU
U1 TOJKITIOUEHHUS K CETH
Ethernet 1 moaxIroUYeHUs
BHEIIHEW CHJIOBOW HArpy3KH.
4) Moty TEXHHYECKOTO
3peHusi, MPeCTaBIIAIOMIUN
co00l ycTpOHCTBO Ha Oa3ze
BBIYHCITUTEIILHOTO
MUKPOKOHTpOJUIEpa 1
WHTETPUPOBAHHOM KaMephl,
oOecreuynBaroriee
pacro3HaBaHUe MPOCTEHIINX
M300pakKeHHI Ha MOJTyJIe 3a
c4eT COOCTBEHHBIX
BBIYHCITUTENbHBIX
BO3MOXHOCTEH! - HEe MeHee 1
IIT;

Moyiab TEXHUYECKOTO
3pEeHUs T0TKEH
oOecreunBaTh BO3MOXHOCTh
OCYIIECTBIISATh HACTPOUKY
PKCIIO3MINH, OallaHCca
oexoro, HSV
COCTaBJISIOLIUX, TUIOIAAN




0OHapyXHBaeMoi 00JIacTH
1300paskeHMs], OKPYTIIOCTH
0OHapyXHBaeMOU 00J1acTH
M300paKeHUS, TOJI0KCHHIE
00Hapy>KUBaEMBbIX 00JIacTen
OTHOCHTEIIEHO JIPYT ApYyTa
Mo1yJIb TEXHUYECKOTO
3pEHHSI JOJKEH NMETh
BCTPOCHHBIE HHTEP(EHCHI -
SPI, UART, 12C wumu TTL
TSI KOMMYHHKAIIAH JIPYT C
PYroM WJIH BHEITHUMH
YCTPOMCTBaMHU.

5) Kommiekt
KOHCTPYKTHUBHBIX JJIEMEHTOB
13 MeTasuia AJsi COOpKU
MO/IEJTH MaHHITYJSITOPOB - HE
MeHee 1 mT;

6) KoMIuIeKT 251eMEeHTOB JIst
cOOpKH BaKyyMHOTO 3axBaTa
- HEe MeHee | mT.
O06pa3oBaTeIbHBII
POOOTOTEXHUUECKHI
KOMIUICKT JIOJDKCH
cojiepKaTh HaOOp OMOINOTEK
TPEXMEPHBIX MOJIEIEH s
MPOTOTUITMPOBAHUS MOJICIICH
MOOMIIbHBIX U
MaHUITYJISIITUOHHBIX pOOOTOB
pasnuyHoro Tumna. B cocras
KOMILIEKTA JIOJKHBI BXOTUTh
WHCTPYKIIUU U
METOIMUYECKHIE YKa3aHHS 10
pa3paboTKe TPEXMEPHBIX
MOJIeJIel MOOMITbHBIX
POOOTOB, MAHHITYJISIIHOHHBIX|
POOOTOB C PA3TUYHBIMU
TUIIAMHA KHHEMATUKH
(yrioBasi KHHEMATHKA,
TUIOCKO-TIapajlieNIbHAs
KWHEMAaTHKa,
NenTbTa-KMHEMATHKA,
SCARA wunu peryakHas
KWHEMATHKa, TuiaThopma
Crroapra # T.11.).
OO6pazoBarenbHbIN
POOOTOTEXHUYECKHI
KOMILIIEKT JI0JDKEH
COJIep>KaTh UHCTPYKITUH 110




[MPOCKTHPOBAHUIO POOOTOB,
MHCTPYKIIUU U METOIUKU
OCYILIECTBICHUS
MHXEHEPHBIX PACYETOB MPHU
MPOCKTUPOBAHUH (PACUETHI
HArpy3Kd U MOMEHTOB,
[pacyeT MOIIHOCTH MPUBO/IOB,
pacueTr napaMeTpoB
KUHEMaTUKU U T.I1.),
MHCTPYKIMH TI0 pa3paboTke
CHUCTEM YIIPABIICHUS U
[MPOTPaMMHOTO 0OecTIeueHuUs
TS yripaBieHus poooTaMu,
WHCTPYKIIUU U METOIUKHU TIO
pa3paboTKe cucTeM
YIIpaBJICHUS C 3JIEMEHTaMHU
ICKYCCTBEHHOTO MHTEJJIEKTa
1 MAIIMHHOTO OOYUYEHHSI.

Ko

MITBIOTEPHOE 000PYyI0BaHNE
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HoyTtOyk

DopmMm-pakTop: HOYTOYK;
KecTkas, HeoTKIrouaemast
KJIaBHaTypa: HATHYNE;
Pycckas packiiagka
KJIaBUATyphl: HATUYKE;
JnaroHanp 3KpaHa: HE MEHEE
15,6 mroHMOB;

Pazpemienne 3xpaHa: He
Menee 1920 x 1080
MMIKCEIICH;

KonuuecTBo snep
mporeccopa: He MeHee 4;
KonudecTBO MOTOKOB: HE
MeHee 8;

bazoBas TakTOBas yactoTa
nporeccopa: He MeHee |
[T

MaxkcuManbHasi TAKTOBast
yacToTa Ipoleccopa: He
Mmenee 2,5 I'Tm;

Koui-namsats npoieccopa: He
MeHee 6 MoOaiit;

O0beM ycTaHOBIECHHOU
OTIEpAaTUBHOM MaMsTH: HE
MeHee 8 ['0aliT;

O06beM noaaepKUBaeMOit
OTIepAaTUBHOM MaMsTH (U1
BO3MOYKHOCTH PaCIIHpPEHUs):

He McHee 24 ['0aliT;

1 mrr.




O6bem Hakomnurens SSD: He
menee 240 I'Gaiit;

Bpewmst aBTOHOMHOHN pabOThI
ot Garapeu: He MeHee 6
JacoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKyMYJISITOpOM: He OoJiee
1,8 kr;

Bremnunii uarepdeiic USB
cTa”gapta He Huxe 3.0: He
MEHEe TpeX CBOOOHBIX;
Buemnuit uarepgeiic LAN
(Mcroab30BaHUE
MEePEXOHUKOB HE
[PEyCMOTPEHO): HAIUYHE;
Hanuuue monynen n
nHTEpPEeiicoB
(Mcroab30BaHUE
MMEePEXOHUKOB HE
peaycMoTpeHo): VGA,
HDMI;

becnipoBoras cBsi3b Wi-Fi:
HAJIMYHE C TIOJICPKKON
crannapta IEEE 802.11n uny|
COBpEMEHHEE;
\Web-kamepa: Hanuuue,
Manunyisitop "Mbiib":
HAJINIHC;
[IpenycraHoBieHHAs
OTIepaIMOHHAsI CUCTEMA C
rpaduIecKuM
10JIb30BATEIHCKIM
uHTepdencoM,
oOecrieunBaromias paboTy
pacIpoCTpaHEHHBIX
00pa30BaTeIbHBIX U
00IIECUCTEeMHBIX
NPUJIOKCHUN: HAJIMYUE.
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Tenexka -
XpaHUJIUIIE

HOYTOYKOB

TUII KOPITyCa: MCTAJI; 1 mT.

BO3MOXKHOCTH 0€3011aCHOTO
3aLUIEHHOTO 3aMKOM
XpaHEHUs1 HOYTOYKOB:
HaJIN4ME;

BO3MOKHOCTb 3apsAKH
HOYTOYKOB: HAJIM4HE,
M0JIepP’KKa HOYTOYKOB U3
KOMILIEKTa MIOCTABKHY;
Hanmaue poyrepa Wi-Fi

1 mT.




crangapta 802.11n unu
coBpeMeHHee: | 1miT.
o/i7iep>kKa HOYTOyKOB U3
KOMIUIEKTa TIOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT 6
MITYK, ITOJCPIKKA
HOYTOYKOB M3 KOMILJIEKTa
MOCTaBKU;

Hanpspkenue nutanus: 220
B\50 I

[ToTpebiisiemast MOIIIHOCT,
Bt (Makcumym): 2500;
[ToTpebnsemslii TOK, A
(Makcumym): 12;

/InuHa mHypa
PICKTPOTUTAHUS: OT 2,5
MeTpa;

3ammTa OT NepeHanpsKeHUS,
KOPOTKOTO 3aMBIKAHHSI:
HAJINYHE;

Kouneca i1t nepeABUKEHHS C
TOPMO30M: HAJIMYHE.




