MUHUCTEPCTBO INPOCBEIIEHUSI POCCUMCKOM
®EJEPAIIUA

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

OBb YTBEPXKJIEHUU METOJJMYECKHX
PEKOMEHJIAIIMH 11O CO3IAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3ALIUAX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTIMYECKOU
HATIPABJIEHHOCTEN

Bo ucnonnenue nynkra 4 IlpaBui npenocraBieHus U pacrpeaenacHus cyocuaui us ¢enepaabHOro
Oromkera Oromkeram cyowbekToB Poccuiickoit denepanuu Ha COPUHAHCUPOBAHHUE PACXOIHBIX
00s13aTenscTB cyobekToB Poccuiickoit denepanny, BOSHUKAIOIUX P peaIn3alui peruoHaIbHbBIX
IPOEKTOB, O0ECHEeUUBAIOIIUX JOCTH)KEHHE Lelel, Moka3aTeledl M pe3ysibTaToB (eaepanbHbIX
IPOEKTOB, BXOJAIIMX B COCTaB HalMOHaIbHOro nmpoekra "OOpa3oBaHue", B paMmkax
rocyaapcTBeHHOU mporpammel Poccuiickoit @enepanun "Pazsutue oOpa3oBaHus", IpUBEICHHBIX B
[Tpunoxkxenun N 5 K rocyaapctBeHHoW mnporpamme Poccuiickoirt ®enepaunu "Pa3Butne
oOpa3zoBaHus", yTBepkJIeHHON mnocraHoBieHueM IIpaBurensctBa Poccuiickoit @enepanuun ot 26
nexabpst 2017 r. N 1642:

1. YTBepauts npuiaraembie Meroanyeckre peKOMEHJalMU M0 CO3JaHUI0 M (PYHKLIIMOHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OPraHU3aLUAX, PACIOI0KEHHBIX B CEJIbCKOW MECTHOCTH U MaJIbIX rOpojax,
LIEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKON HampaBIEHHOCTEH B pamkax
pPErMOHANbHBIX MPOEKTOB, O0ECIEUUBAIOLINX JOCTHKEHHE Leel, MoKa3aTeled M pe3yJsbrara
denepanbHoro npoexra "CoBpeMeHHas 1IKoJa" HallMOHaIBHOTO IpoekTa "O6pazoBaHue";

2. KoHTpOJIb 32 HCHIOJHEHUEM HACTOSAIIETO PACHIOPSKEHUS OCTABIISIO 32 COOOM.
T'B. BACHJIPEBA

Ilpunosxcenue

YTBEPX/IEHbBI



pacnopsiceHuem
Munucmepcmea npoceewjernus
Poccuiickoii @edepayuu

om 12 aunseaps 2021 2. N P-6

METOANYECKHUE PEKOMEHJAAIIUA 110 CO3JAHUIO
N ®YHKIIMOHUPOBAHHIO B
OBIIEOBPA3OBATEJIBHBIX OPI'TAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX TTOPOJJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOT'HYECKOM
HATIPABJEHHOCTEHN

1. OO0 ue moJ10KkeHu A

Hacrosimue Metoanueckue pekoMeHaanun (nanee - Pekomenmanum) HampaBieHbl Ha oOecrieueHue
€AVHBIX OPraHU3allMOHHBIX W METOJUYECKUX YCIOBUH CO3/aHuS M OOIIMX TMOJXOAOB K
(YHKIMOHMPOBAHUIO B 0O0IIEOOPA30BATENBHBIX OPraHU3AlMAX, PACHOJOXKEHHBIX B CEIBCKON
MECTHOCTH M MallbIX TOpojJaX, LEHTPOB 00pa30oBaHMS €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOU
HarpaBieHHocTe "Touka pocta", B 1ensx oOecnedyeHHs peanu3anuu ¢GeaepalbHOro IMPOEKTa
"CoBpeMeHHas 1IKoJ1a" HalMOHAIBHOTO npoekTa "ObpazoBanue” (anee - ¢peaepaabHblil IPOEKT), B
TOM YHCJIe YCTAaHOBJICHUSI TpeOOBaHUHN K pe3ysIbTaTaM MCIOJIb30BaHUS cyOcuanu u3 (eaeparbHOro
Oromkera Oromkeram cyObekToB Poccuiickoit ®enepanu Ha COPUHAHCHUPOBAHHWE PACXOIHBIX
o0s3aTennbeTB cyOBekToB Poccuiickort denepanny, BOZHUKAIONINX MPH PEATA3alUN PETHOHATBHBIX
IPOEKTOB, OO0ECIEeYMBAIONINX JOCTHKEHHME IleNiel, Mokas3arened W pe3yibTara (eaepaabHOro
npoekta "B 00meo0pa3oBaTeIbHBIX OpPraHU3aIUsAX, PACIOJOKEHHBIX B CEJIBCKONM MECTHOCTH W
MaJIbIX TOpOJaX, CO3/aHbl W (YHKIHMOHHUPYIOT LIEHTPHl OOpa30BaHMs €CTECTBEHHO-HAYYHOH WU
TEXHOJIOTHYECKOM HAMpaBIEHHOCTEH".

[IpuBenennbie B HacTosmuXx PexomeHmaiusx TpeOOBaHMS SIBISIOTCS MHUHUMAIbHBIMH. OpraHbl
UCTIOTHUTENbHOM BiacTu cyOobekToB Poccuiickoit denepannu (opraHbl MECTHOTO CaMOYTIPABIEHUS)
IpU peanu3alud MEpONpUITUNA MO CO3JaHHI0 U (HYHKUIMOHMPOBAHHUIO B 00II€00pa30BaTENbHBIX
OpTaHU3aIUAX, PACIIONIOKEHHBIX B CEJIHCKOH MECTHOCTH M MajbIX TOpPOJaxX, IIEHTPOB 00pa3OBaHMS
€CTECTBEHHO-HAYYHOUW W TEXHOJIOTMYecKoil HampaBieHHocTed "Touka pocra" (mamee - LleHTphI
"Touka pocrta') BpaBe oOecreuynBaTh TPeOOBAHUS, MPEBHIIAIONINE YCTAHOBICHHBIC HACTOSIIUMU
Pexomenparusmu.

Hensmu co3nanuss lLlentpoB "Touka pocra" sBisieTcs COBEPLIEHCTBOBAHUE YCIOBHM JUIA
MOBBILICHHUS] KadecTBa 00pa30BaHUs B 00II€00pa30BaTEIbHBIX OPraHU3alUSIX, PACIOJIOKEHHBIX B
CEeNIbCKOM MECTHOCTH M MaJIbIX TOPOJax, pPacIIMPeHHs BO3MOXKHOCTEH OOYyYarOLIMXCS B OCBOCHHUHU
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HampaBiIeHHOCTEH, Mporpamm
JIOTIOJTHUTEIIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOI HalpaBICHHOCTEH, a Takxke



JUTSL IPAKTHYECKOW OTpaOOTKU yueOHOTO Marepuaia 1mo yueOHbsIM npeameTtam "dusuka", "Xumus",
"Buonorus".

Llentpsl "Touka pocta" obecreunBaioT MOBBIIICHUE 0XBaTa 00YyJaIOIMXCsl 0011e00pa30oBaTeIbHBIX
OpraHu3aluii, paclOJOXEHHBIX B CEIbCKOW MECTHOCTH M MajbIX Tropojax, I[porpaMMaMu
OCHOBHOT'O OOIIIEr0 M JONOJHHUTEIFHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKON
HAIIPABJIICHHOCTEH C UCIOJIb30BaHHEM COBPEMEHHOT'0 000PY I0BAHHSI.

Opranu3anuoHHO-TEXHUIECKOe, METOINYECKOe W MH(DOPMAIIMOHHOE COMPOBOXKICHUE CO3JaHUS B
cyobektax Poccumiickoit ®enepanmu Ilentpo "Touka pocta" ocymectBiusier dDenepanbHOe
roCy/1apCTBEHHOE ABTOHOMHOE o0pa3oBaTenbHOE yUpeXIEHUE JIOTIOJTHUTEIILHOTO
npodeccuoHanbHOr0 00pa3oBaHusa "AKajemus peanu3ali TOCYJapCTBEHHOM TMOJMUTUKH U
npo(ecCHOHANLHOTO  pa3BUTHS  PAaOOTHUKOB  00pa3oBaHus MUHHUCTEPCTBA  MPOCBEIICHUS
Poccuiickoit ®enepanuun (nanee - eaepanbHbiii oneparop). Aapec caiira: https://www.apkpro.ru/.

2. Ilopsok co3naHust

[lenTps! "Touka pocra" MOTYT CO3AaBaThCs KaK 3a CYET CPEACTB cyOcHIuil (hefepanbHOro O10pKeTa
B paMmkax peanusanuu (enepanbHoro npoekTta "CoBpeMeHHas HIKosa"', TaKk U B paMKax HHBIX
IpoTrpaMM M MPOEKTOB 32 CYET CPENCTB OIOKETOB CyObekToB Poccuiickoit denepaiiuu, cpeacTs
MECTHBIX OFOJIKETOB U BHEOIOIP)KETHBIX UCTOYHHKOB.

Cosznanue LenTpos "Touka pocta" ocymiecTBisieTcss Ha 6a3e 00meo0pa3oBaTeIbHBIX OpraHU3aIuii,
PAcCIIONIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJIbIX TOpOJaX, IPHU 3TOM B NIEPBYIO OUEpe/lb CO3/IaHHE
LentpoB "Touka pocta" peKOMEHAYETCS OCYIIECTBIISITh B OPraHU3ALMAX, MTOKA3bIBAIOIIUX HU3KHE
o0pa3oBaTelibHbIC PE3yJIbTaThI.

B citydae coznanus L{entpa "Touka pocta" 3a cueT cpencTB cyocuauu u3 heaepaibHOro OrKETa B
pamkax ¢enepanbHoro mnpoekta "CoBpemeHHas mikona" cyObekT Poccuiickoit deneparuun
oTpesenseT:

- OpraH HCIOJHUTEIbHON BiacTH cyobekra Poccuiickoir ®enepannu, OTBETCTBEHHBIM 3a
peanu3anuio MEepONpUATHI MO co3JaHHI0 U obecriedeHuto (yHkIMoHupoBaHus LlentpoB "Touka
pocta" Ha TeppuTopuu cyobekrta Poccuiickoit ®enepannu (PernonanbHbIi KOOPAUHATOP);

- KOMIUTEKC Mep (IOpOKHYIO KapTy) mo co3aanuio U Gynkimonuposanuio Lleatpos "Touka pocra"
cornacHo [Ipunoxenuto N 1 k HacTosium PekoMeHjanusam.

KoMruiekcom Mep Npu3HAEeTCs IIaH MEpONPUATHM Ha OYEpPEAHOW ToA M ABYXJIETHUN IJIAHOBBIM
HepuoJ, MpeayCMaTpUBAIOIIMN MEpPONpPUATHS MO CO3JaHMI0 U (QYHKIMOHMpOBaHHIO LleHTpoB
"Touka pocra", BKJIFOUAIOLIUI B TOM YHCJIE:

MEpONPUATHS, HAITPABJICHHBIE Ha cOo3/1aHne U OTKpbITHE [{eHTpoB "Touka pocra';
MEpPOMPHSITHSI, HAIIpaBlIeHHbIE HA oOecnieueHue ¢pyHkimonnposanus Llentpos "Touka pocra";

MEPONPUATHSI TIO TOBBIIMIEHHUIO TpodecCHOHaIbHOr0 MactepcTBa paboTHHKOB lLlenTpoB "Touka
pocra";

MEPONPUATHSI 1O  KOHTPOJIO  JIOCTH)KEHUS MHHHUMAJbHBIX IIOKa3aTeled Cco3laHus W
¢byuxuonuposanus Llentpos "Touka pocra”.

PervonanbHbIi KOOPAUHATOP B COOTBETCTBUU CO CPOKaMH, yCTaHOBJIEHHbIMU B [Tpunoxenuun N 1 k
PexoMeHmanusiM, yTBepK1aeT:



- JIOJDKHOCTHOE JIMIIO B COCTaB€ pPETHOHAIBHOTO BEJOMCTBEHHOTO MIPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3nanue u GpyHknuonuposanue Llearpos "Touka pocra';

- [IepeyeHb MoKa3aTeseld U UHIUKAaTOPOB, COOTBETCTBYIOUINX IpHUBeIeHHBIM B IIpunoxxenuun N 2 k
HacTOAIMM PexomeHnanusaM, ux 3Ha4YCHUH;

- IepeveHb 00111e00pa30BaTENbHBIX OPraHU3AIHiA, PACTIOI0KEHHBIX B CEIbCKOW MECTHOCTH U MaJIbIX
ropogax, Ha 0a3e KOTOpBIX IuIaHupyeTcs co3manue LlentpoB "Touka pocrta" (mo dopme,
npencraBieHHol B [lpunoxenun N 3);

- tunoBoe [lomoxxenne o LlenTpe 00pa3oBaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTHUECKOU
nanpasiennocreit "Touka pocta" (Ilpunokerue N 4).

Coznanue nentpa "Todka pocta" Ha 0a3e 00meoOpa3oBaTEILHON OpraHU3aIluu JOIMYCKACTCs KaK
MyTEM BBIICJICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO TOApa3elieHuss 00I1Ieo0pa3oBaTesIbHOM
OpraHu3aIiy, Tak 1 0e3 BBIACICHHUS OTACIBHOTO MOIPa3IeIeHuUsI.

OO6meo0Opa3oBarenbHas OpraHu3alldsg M3JaeT JIOKAIbHBIA HOPMATHUBHBIM aKT O Ha3HAYCHUHU
pykoBogutens Llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOTO 3a (YHKIMOHUPOBAHHE H
pa3BuTHE), a TAKXKE O co3/aHnu LleHTpa "Touka pocta" M yTBEp>KAECHUHU TTOJIOKEHUS O ICSITEIIbHOCTH
Ientpa "Touka pocra".

PernonanpHplii KOOpauHaTOp He mo3aHee AHS OTKpbITHS LlenTpa "Touka pocra" oOecneunBaer
pa3MeIleHne B cCIienualbHO co3maHHoM paszaene "llentp "Touka pocta" oduimanpHOro caiita
00meo0pa3oBaTeIbHOM  OpraHu3alud B WH(MOPMAIMOHHO-TEICKOMMYHHUKAIMOHHON  CETH
"NnTtepuer" nnpopmanuu o coznanuu u Gpynkunonuposanuu Lentpa "Touka pocta", B TOM uncie
uHpopmanuu 00 oOpa3zoBarenbHBIX MporpamMmax, obopynoBanuu Ilentpa "Touka pocra”,
IUIAHUPYEMOM PEXHUME 3aHATHH 00ydYaloIuXcs, TUIAHUPYEMBIX MEpOonpusTusix. B cozmaHHOM
pazzaene opHUIMATBHOTO caiiTa 00pa30BaTENbHON OpraHU3alliy TaKKe pazMeraeTcs HHPopMaIus o
HalMoHaJdbHOM TpoekTe "OOpas3oBaHue" (B TOM 4MCIE JIOTOTHUII), aapec caita ¥ oduluanbHas
cuMBOJMKa Munncrepersa npocsenienus Poceuiickon @enepanun.

PernonansHeiil kKoopauHaTop obecrneurnBaetr nHpopmupoBanue deaepalbHOTO OMepaTopa B Ciaydae
co3aHus Ha Teppuropun cyownekta Poccuiickoit @enepaunu LlentpoB "Touka pocra" B pamkax
UHBIX TPOrpaMM U TMPOEKTOB, HE OTHOCSIIMXCS K pealnu3aluu (QenepajbHOro IpoeKTa
"CoBpeMeHHas IIKosia" HalMoHaTbHOro mnpoekra "OOpa3oBaHue", 3a cyeT cpeAcTB OOHKETOB
cyonsekToB Poccuiickoit @enepanuu U (WIM) CPEICTB MECTHBIX OFOKETOB U (UJTH) BHEOIOHKETHBIX
WCTOYHUKOB, a TaK)K€ HalpaBlieHWE Ha corjacoBanue PenepanbHOMY ONEpaTopy KOHLEMIMH
co3aaHus U QyHKIMOHUPOBaHUs Takux L{eHTpoB.

3. TpeOoBaHus K MOMELIEHUAM, KOMILICKTOBAHUIO 000PYy/10BAHHEM,
PAacXOAHBIMHM MATEPHAJIAMH, CPEACTBAMY 00yUeHHsI 1 BOCIIMTAHUS

Coznanne llentpoB "Touka pocra" mnpeamnonaraeT KOMIUIEKC YCJIOBUH II0 OCHAIIEHHUIO
o0pa3oBaTeNbHbIX OpraHu3anuil 00OpyJOBaHUEM, pACXOAHBIMU MaTepHuajaMH, CpeACTBAMHU
OoOy4yeHHMs] W BOCHUTAHUS JJs JOCTH)KEHUS OO0pa3oBaTelbHBIX pPE3YJIbTaTOB IO MPEIMETHBIM
obnactsim "EctecTBeHHO-HayuHble mnpeamersl’, "EcrecTBeHHble Hayku', "MaremaTtnka H
uHpopmaruka", "OOmecTtBozHaHue U ecrtectBo3HaHue", "TexHomorus", o00pa3oBaTEIbHBIX
mporpamm o01ero 00pa3oBaHus €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HAMIPaBICHHOCTEH, MpH
peanu3aly KypcoB BHEYPOUHOH JeSITEIbHOCTH U JOMOJHUTEIBHBIX 001epa3BUBAIOLINX TPOrPaMM
€CTECTBEHHO-HAYYHON 1 TEXHUYECKON HAPABICHHOCTEN.



[Tepeuenr HampaBiieHHOCTEH peann3yembix Ha 0aze LlenTpoB "Touka pocta" 00pa3oBaTeIbHBIX
IporpaMM MOXKET OBITh PACIIMPEH B 3aBHCHMOCTH OT HMMEKOIIUXCS Y 00I1eo0pa3oBaTeIbHBIX
OpraHu3alyil yCIOBUH, a TaK)Ke NOTPEOHOCTEH y4aCTHUKOB 00pa30BaTeNIbHBIX OTHOIICHUH.

Coznanmne nentpa "Touka pocta" mpeamosiaraeT pa3BUTHE OOpa30BaTeIbHON HH(PPACTPYKTYPHI
o0mieo0pa3oBaTeIbHOM  OpraHu3ali, B TOM YHWCJIE OCHAIIEHHE O00Ieo0pa3oBaTeIbHON
OpraHu3aIuu:

- o00opynoBaHHEM, CpeICTBAMH OOY4YCHHS ¥ BOCHUTAHHS [UISI H3y4eHHs (B TOM 4YHUCIE
JKCIIEPUMEHTANIBHOT0) MPEAMETOB, KypCOB, JUCHMIUIUH (MOJyJiel) ecTeCTBEHHO-HAay4YHOH
HAIpPaBJICHHOCTH M  TEXHOJIOTMYECKOM  HANpaBJIEHHOCTEH TpU  pealn3aldd  OCHOBHBIX
0011e00pa30BaTeIbHbIX MPOTPaMM M JOMOJIHUTEIbHBIX 00IIe00pa3oBaTeIbHBIX MPOTPaMM, B TOM
qHCIIe TSl PACIIUPEHUs COJIepKaHus yueOHbIX nmpeameroB "dusnka", "Xumus", "buonorus";

- o0opymoBaHuEM, CpelcTBaMU OOyUYEHUS M BOCHHUTAHHS IJII M3YYCHUS OCHOB POOOTOTEXHHKH,
MEXaHUKH, MEXAaTPOHUKH, OCBOCHHUS OCHOB NPOTPAMMHUPOBAHUS, peajH3alMd POTrpaMM
JIOTIOTHATEIIFHOTO 00pa30BaHMUs TEXHUICCKOW U €CTECTBEHHO-HAYYHON HAPaBICHHOCTEH | T.11.

- KOMIIbIOTCPHBIM W WHBIM O6OPYI[OB8.HI/IGM.

[lepeuenb, MUHUMaANBHO HeOOXoauMble (YHKIMOHATIbHBIE M TEXHUYECKHE TpeOOBaHUS H
MUHHMAaJIbHOE KOJWYECTBO OOOpYyNOBaHMSA, PACXOJHBIX MAaTEepPHajoOB, CPEACTB OOYyYeHUS U
BocnuTanus st ocHamieHus LlentpoB "Touka pocta" (manee - WHGPACTPYKTYPHBIA JIHCT),
ornpenensorcs PernoHambHBIM KOOpPAWHATOpPOM ¢ ydertoM [IpuMepHOro mepedyns oOopymaoBaHHS,
pPacXOJHBIX MAaTE€pUAIOB, CPEICTB OOy4YeHUS U BOCIUTAHUS [UIsI CO3JAaHUSA M oOecredeHus
(YHKIMOHUPOBAHMUSI  LEHTPOB  OOpa3oBaHMsI  €CTECTBEHHO-HAyYHOM U TEXHOJIOTMYECKOM
HanpaBieHHocTH "Touka pocra" B 00mI€00pa30BATENbHBIX OpPraHU3AIUSAX, PACIOJIOKEHHBIX B
CeJIbCKOM MecTHOCTH U Manblx ropojgax (IIpwioxenne N 6), NpUMEpPHOro TUIIOBOTO
UH(QPACTPYKTYpHOTO JKCTa, ompeaenseMoro @denepanbHbBIM  ONEPaTOPOM, M HACTOALIUX
Pexomenmanuii.

B  pamkax ocHameHuss ~— oOmieoOpa3zoBaTelIbHBIX ~ OpraHu3aiuii  mnpu  (HOpMUPOBaAHUU
uH(ppacTpykTypHOro nucra cyobekt Poccuiickoit denepanun Brpase BeIOpaTh CTaHIAPTHBIN WM
npoWIbHBIA KOMIUIEKT 000pYAOBaHUs, MPEACTaBICHHBI B IPUMEPHOM IepeuHe 000pyroBaHHUs,
PacXoAHBIX MaTEpPHAIOB, CPEACTB 00yUeHMs U BocnuTaHus JUIsl ocHameHus Llentpos "Touka pocra”
(ITpunoxxenne N 6). [lng MaJOKOMILIEKTHBIX 00I1€00pa30BaTeNbHBIX OpraHuzanuii <1> obobem
€MHMUII Cpe/ICTB 00yUEHHUs U BOCIIUTAaHUS (DOPMUPYETCS B MEHBIIIEM KOJIHUYECTBE.

<1> ManokoMmiaeKkTHON 00meo0pa3oBaTeTbHOM  OpraHM3alel B paMKax  pealu3aluu
MEpONIPUATHI TI0 CO3AaHUI0 U (YHKIIMOHUPOBAHUIO IIEHTPOB €CTECTBEHHO-HAyYHOW U
TEXHOJOTMYECKOW  HAaMpaBICHHOCTeW  mpu3HaeTcs  oOmieoOpa3oBareibHas  OpraHU3aIus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXXJO0W M3 Tapajuiesield KOTOpPOW coCTaBisieT He Oosee 1
€IUHULIBIL.

[IpounpHBIA KOMIUIEKT 00OPYIOBaHUS MOXKET OBITh BBIOpaH ISl  00IIE00pa30BATEIHHBIX
OpraHu3alii, UMEIOIUX Ha MOMEHT co3JaHus LeHTpa "Touka pocra" Habop cpeacTB oOyueHHs U
BOCIHMTAHMUSI, TOKPBIBAIOIINNA CBOUMU (PYHKIIMOHAIBHBIMU BO3MOXHOCTSIMU 0a30Bble MOTPEOHOCTH
pu u3ydeHuu npeameros "®uzuka", "Xumua" u "buonorua”.

[IpodunpHelii  KOMIUIEKT  oOOpyloBaHMsi  obOecrieunBaeT  d(QPEKTUBHOE  JOCTHUIKEHHE



00pa30BaTENbHBIX PE3yJbTaTOB OOYYAIOLUIMMHCA IO MPOrpaMMaM €CTECTBEHHO-HAy4YHOH WU
TEXHOJIOTUYECKOH  HampaBIIEHHOCTEH, BO3MOXXHOCTb YIUIyOJEHHOTO M3yYeHHS OTICIbHBIX
IpEeIMETOB, B TOM 4Mcie A (OpMUPOBAaHUS M300pETATENIbCKOT0, KPEaTUBHOIO, KPUTHUECKOTO
MBIIUICHHS, Pa3BUTHS (PYHKIMOHAIBHOM TI'PaMOTHOCTH Yy OOy4YalOUIMXCS, B TOM YHCIE
€CTECTBCHHO-HAYYHOU U MaTeMaTUYECKOM.

[Tpu ¢opmupoBaHuu HHPPACTPYKTYPHOTO JHMCTAa U3 MPO(UILHOTO KOMILJIEKTAa B 00s3aTe€IbHOM
nopsike obecreynBaeTcst BBIOOP CPeACTB O0yUEHUSI U BOCIIUTAHUS HE MEHEE YeM 110 TPEM YICOHBIM
npeameram ("®dwuszuka", "Xumusa", "buonorusa") u komneoTepHOTr0 000pyAoBaHKA. OcTaBIIAECs M0
UTOTaM OIpeesieHUs] 0053aTeIbHOr0 000pyI0OBaHUS CPEICTBA, IPEAYCMOTPEHHBIE ISl OCHALICHUS
Ilentpa "Touka pocrta", pacmpeaensroTcs Ha MPUOOpPETEHHE IOMOJHHUTEILHOTO O00OpYIOBaHUS,
BXOJISIIETO B TIEpEYEHb 000PYIOBAHMSI, PACXOJHBIX MAaTEPHAIIOB, CPEJICTB OOyUCHUSI M BOCTIUTAHUS
npodunbHoro komiuiekta (IIpunoxxenne N 6 kK METOIUYECKUM PEKOMEHIAIHSIM).

[Ipu BBIOOpE OMOTHUTEIHLHOTO OOOPYIOBAHHS TAKXKE CIEAYeT YYHUTHIBATh CHEHU(DUKY H
noTpeOHOCTH OTpacieil s3koHOMuKU cyObekTa Poccuiickoit denepanuu.

PernonanbHblii KOOpAUHATOP OOECIEUMBAET COIVIACOBAHHE COPMHPOBAHHOIO B COOTBETCTBHU C
TUNIOBOH (popmoil mHppacTpykTypHOrO nHcta ¢ DenepaabHbBIM ONEPaTOPOM B COOTBETCTBUHU C
peraamMeHToM, onpenensieMbiM DeepallbHbIM OIIEPATOPOM.

[Ipy HampaBieHWH HA COTJIACOBaHWE HWH(PPACTPYKTYPHOTO JIUCTA, COAEPIKAIIETO CTaHIAPTHBIC
KOMIUIEKTHI, PernoHanbHeli koopanHaTop npenocrasiseT (1o gopme DenepaabHOro oneparopa):

- TIOATBEPKJCHUE OTCYTCTBHS B COOTBETCTBYIOIIUX OOpa30BATENbHBIX OpPraHU3allMsAX, OCHAIICHHE
KOTOPBIX IJIAHUPYETCS, 000PYIOBAHHS, PACXOAHBIX MAaTEPUAIOB, CPEIICTB OOYUCHHS U BOCITUTAHHUS,
YKa3aHHBIX B [IEPEUYHE CTAHAAPTHOI'O KOMILJIEKTA;

- IOATBEPKJAeHNE HAMn4Hs (1100 obecriedeHne Hamn4us 10 MOMeHTa ocHameHus Llentpos "Touka
pocTta) YyCIOBUH A7 XpaHEHHS W HUCHOJb30BAHUS XHMUYECKUX PEAaKTUBOB, B TOM YHCIIE
Heo0X0ouMOro o0Opy/I0oBaHUS, BKItOUas MIKa( BBITSKHOW MAaHOPAMHBIM M IIKad i1 XpaHEHUS
XMMHUYECKHX PEAaKTHBOB OTHEYNOpHbIH, corijacHo llepeuHio cpeacTB oOydeHHs W BOCHHUTaHUS,
HEOOXOJUMBIX JUIsl pealn3allud oOpa3oBaTeNbHBIX MPOrpaMM HadyaJbHOIO OOIIEro, OCHOBHOI'O
00I11ero U CpeiHero oo1ero o0pa3oBaHusi, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHIM OOyUYCHHMS,
HEOOXOJUMOr0 MpHU OCHALIEHUH OOLIe00pa30BaTeIbHbIX OpraHu3aluil B ILENAX pealu3aluu
MEpONpPHUATHIA IO COACUCTBUIO co3/laHUI0 B cyObekTax Poccuiickoit ®@enepauuu (Mcxons u3
MPOTHO3UPYEMOM  TOTPEOHOCTH) HOBBIX MECT B  00IIe00pa3oBaTEIbHBIX  OpPTaHHU3AIUAX,
yTBEp)KIEHHOMY Iprka3oM Munnpocsemenust Poccun ot 3 centabps 2019 r. N 465.

OO6pa3zoBarenbHble OpraHu3aly, Ha 0a3e KOTOPBIX co3latoTcs U GyHKIHMOHUPYIOT LlenTps! "Touka
pocta", OJIKHBI COOTBETCTBOBATH JEHCTBYIOIIMM TPEOOBAaHUSM K YCTPOMCTBY, COJEPKAHUIO U
OpraHu3aly pexxuMa paboThl 00pa30BaTENbHBIX OPraHU3alUi M MHBIM HOPMAaTHBHBIM IPaBOBBIM
aKTaM, OIpeNessIoNIMM TpeOOBaHUS K OpraHM3alMMd OOIIEro W JOMOJIHUTEIBHOIO 00pa3oBaHMs
JETEN.

[Tomemenust (PpyHKIIMOHAIBHBIE 30HBI, B TOM 4YHCJIE Yy4eOHbIEe KaOWHETH (PHU3UKH, XUMUH,
ouonorun) Lentpa "Touka pocta" pekoMeHIyeTcs pacroyiaraTh B Mpeaenax OaHOTO 3IaHusl.

ITpoexktupoBanue, 3o0HuUpoBaHue nomemeHuii ILlentpoB "Touka pocra" U omnpeneneHue
JU3aiH-pENIEHUH OCYLIECTBIISIETCS C YYETOM PYKOBOJICTBA IO MPOEKTHPOBAHUIO LEHTPOB "Touka
pocta", yTBepk/1aeMoro (eaepaabHbIM OIEPaTOPOM.

ITIpu npoexktupoBaHuu, 30HupoBaHuu nomenreHud IlentpoB "Touka pocrta" cieayeTr yYUTHIBATH
) yer 'y



0COOCHHOCTH 000PYIOBAHUS, PACXOJHBIX MATEPHUAIIOB, CPEJCTB OOYUCHHS U BOCIIUTAHUS, KOTOPBIM
OyneT obecreuynBaThCsl 00pa3oBaTeIbHAs OPTaHU3AIIHS.

ITpoextr 30HupoBanus nomeuieHuit LlentpoB "Touka pocra" mnpexacrasinsercs dDenepalibHOMY
OIIepaTopy OJHOBPEMEHHO C IIPEACTABICHUEM UHPPACTPYKTYPHBIX JUCTOB.

4. Opranu3anusi 00pa3oBaTeJIbHOM JeATEeJbHOCTH

OOpa3oBatenpHasl JeATEILHOCT, Ha ©Oa3ze 1eHTpoB "Touka pocrta" OCYIIECTBISIETCS TIO
00pa3oBaTebHBIM IPOTrpaMMaM OOILETo U JOMOTHUTEIHLHOTO 00pa30BaHHUA.

TpeboBanmst K (Gopmary oOpraHuzanud  0Opa30BATEIbHON  JICATEIHLHOCTH  PETYIUPYIOTCS
HacToAMMHU PekoMeHanusIMi U UHBIMH WH(GOPMAIMOHHBIMU U METOAMYECKUMU MaTepHallaMu
®denepanbHOro oneparopa.

Hanpapnenusi peanusyeMmbIX ¢ UcCHoib30BaHueM pecypcoB LlentpoB "Touka pocra" mporpamm
ONPENETSIOTCSI B COOTBETCTBHM C METOAMYECKMMM MaTepHalaMd W PEKOMEHJAlMIMH,
YCTaHABIMBAEMbIMH U aKTyaIu3upyeMbiMu DeiepalibHbIM OIEepaTopoM.

Ha 06a3e mnentpoB "Touka pocta" oOecrieunBaeTcs peaausanus 00pa3oBaTENIbHBIX IPOrPAMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HaIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOAATEILCTBA B chepe oOpa3zoBaHus U ¢ yueToM pekoMeHaanuii denepanbHOro
orepatopa. B o0s3arensHOM mopsiike Ha Oa3e 1eHTpoB "Todka pocra" obecrieunBaeTcs OCBOCHHE
oOydaromuMmucss y4eOHbIX mnpeameroB "Owuszuka", "Xwumwus", "buonorus" c¢ wucnonb3oBaHHEM
npuoOpeTaeMoro o00pyI0BaHUs, PACXOAHBIX MAaTEPHAJIOB, CPEACTB OOYUCHHS M BOCITUTAHUSI.

He menee 1/3 oObema BHEYpOUHOM JIESATEIBHOCTH O0YYaIOMINXCS JOJDKHO OBITh OPUEHTUPOBAHO HA
noaACpIKaHue eCTeCTBeHHO-Hay‘IHOfI M TEXHOJIOTHYECCKOU HaHpaBHeHHOCTeﬁ O6pa3OBaTeJIBHI>IX
nporpaMM, IpH 3TOM OOBEM MPOrpaMM €CTECTBEHHO-HAy4YHOH HAalpaBlIEHHOCTH HE MOXeT
coctaBnsiTh MeHee 20% or oOmero odobeMa BHEYpOUHOH JesTesnbHOCTH. OOpa3zoBaTellbHbIE
OporpaMMbl IO JPYTUM HANpPaBIE€HHOCTSM MpPH HAIMYMA BO3MOXHOCTH PEKOMEHIyeTCs
MJIAaHUPOBATh C UCTOB30BaHueM pecypcoB LlenTpos "Touka pocra'.

Pazpabotka pabouux mporpamm mo npeameram "@wuzuka', "Xumusa", "buonorus", y4eOHbIM
npeMeTaM eCTeCTBEHHO-HAyYHOW W TEXHOJOIMYECKOW HaINpaBiICHHOCTEH M3 4YacTH y4eOHOro
wiaHa, (OpMUPYEMOHl yYacTHHKaMHM O0Opa30BaTENbHBIX OTHOUIEHHWH, IpOrpaMM BHEYpPOUHOM
NEeSITeIbHOCTH U JIONOJHUTENBHOTO 00pa30oBaHUsl OCYLIECTBIsETCS 001Ie00pa3oBaTeIbHbBIMU
OpraHM3alUsIMH, B KOTOpPBIX co3jatoTcsd HeHTpel "Touka pocTa", caMOCTOATENBHO C Y4YETOM
METOIMYECKMX MaTepuaioB u  pekoMmeHpauuil  denepanpHoro omeparopa. Peanumzanus
0o0pa3oBaTeNbHbIX  IPOrpaMM  JIONOJHUTENIBHOTO  00pa3oBaHHMA B MaJIOKOMIUIEKTHBIX
0o011e00pa30BaTeNbHBIX ~ OpPraHU3alMsAX  OCYUIECTBISETCS MpPU HAIUYMM Y  OpraHMU3aliu
COOTBETCTBYIOIIUX YCIOBHHA. JIJIi MalOKOMIUIEKTHBIX 00Ie00pa3oBaTeNbHBIX OpraHU3aui
JIOTTYCKaeTCsl OTCYTCTBUE JIMIIEH3UM Ha JOIMOJIHUTENIbHOE 00pa30BaHUE U peaIn3yeMbIX MPOTrpaMMm
JIOTIOJTHUTEIBHOT0 00pa30BaHMUs.

PexoMeHmam mo WCHONB30BAHUIO CTAaHIAAPTHOTO KoMIUIeKTa obopynoBanust Llentpa "Touka
pocta" mpW pealn3aluK MPOorpaMM €CTECTBEHHO-HAYYHOW M TE€XHOJOTHYECKON HaIpaBICHHOCTEH
onpeznenensl B [Ipunoxenun N 5 k HacTosmum Pekomenaanusm.

ConpoBokJieHHE U METOAMYEecKoe OOeCrnedYeHHe HCIOJIb30BAHUSA MPO(PUIBHOTO KOMIUIEKTa
o0opynoBaHus B 00pa30BaTeNbHOW JeATENbHOCTH IeHTpoB "Touka pocra" OCYIIECTBISET
®denepanbHbINA OnIEpaTop.



Meroauueckne Marepuansl, pa3padOTKM M HWHBIE MaTEpHalbl IO BOIPOCAM HCIIOIH30BAHUS
npopMILHOTO  KOMIUIEKTa  00OpyAoBaHHs — pa3pabaThIBaIOTCH, aKTyaJIu3UpyroTCs U
pacnpoctpanstorcs denepaabHBIM OIIEPaTOPOM, B TOM YHCIIE C IPUMEHEHNEM COBPEMEHHBIX Meua
MHCTPYMEHTOB (BH]1€0, BeOUHAp, IMyOINKAIUH).

@DenepantbHBIM OIIEPATOPOM Ha PETYIISIPHON OCHOBE 00ECIIeYMBACTCS MPOBEIACHUE METOINYECKUX U
o0yyaroIux MepoNpHATHH 10 BOIpPOCaM OpraHu3anuu oOpas3oBaTelbHOro mnpouecca B LleHTpax
"Touka pocta" ¢ MpUMEHEHHEM NMPO(UIBHOTO KOMILIEKTa 000pYI0BaHMUs, OKa3aHHE METOUIECKOM
HOMOILM NP pa3paboTKe y4yeOHBIX MaTepUaloB, 3aJaHuil JUIsl COBEPIIEHCTBOBAHUS MPAKTHUECKON
MNOJArOTOBKA OOYYAIOUIMXCS IO Y4YeOHBIM MpeaMeTaM, KypcaM BHEYPOUYHOH JesITeIbHOCTH,
JIOTIOJIHUTEIBLHOI0 00pa3oBaHUs JeTel.

[Tenarornyeckue pabOTHUKH, OCYIIECTBISIONINE AeITeIbHOCTh Ha 6a3e LlenTpos "Touka pocra" ¢
IpPUMEHEHHEM MNpOo(UIBHOTO KOMIUIEKTa 000OpYyIOBaHMSA, NMPOXOIAT OOy4deHHE IO IporpamMmam
JIOTIOJTHUTEIBLHOTO MPO(PECCHOHATBLHOrO 00pa3oBaHusl (Kypchl IMOBBIIICHUS KBATU(UKAIMH) U3
@®enepanbHoro peectpa nporpamMm  JII1O. IloBbimieHne KBadM(pUKAIMKU — [EAArOTHYECKUX
PpabOTHHUKOB OCYILECTBIISIETCS HE PEXKE OJHOIO Pa3a B TPU roja.

5. Opranu3anMOHHO-METOAMYECKOE CONMMPOBOK/ICHUE U UCII0JIb30BAHUE
HHOM CO3IaHHOM B PaMKaX peaju3aliy HAMOHAJIBHOI0 IIPOEKTA
"OoOpa3zoBanue' MHPPACTPYKTYpPHI

B wmemsx KOMIUIEKCHOrO compoBoxaeHus gestensHoctd LlentpoB "Touka" denepanbHbiM
OTEPaTOpOM OOECTICUMBACTCS OCYIIECTBICHUE NyONUKAIMii W OOHOBJIICHHS METOJUYECKUX
MaTepuasoB, BKIIOYAIOIIUX Yy4eOHO-METOIUYECKHE MaTepuanbl (MHCTPYKUUH, METOJUYECKHE
nocoOusi, HHPOPMAIIMOHHBIE MaTepPHajbl, IEPEYHN PEKOMEHIYEMbIX JIHTEPATYPHBIX HCTOYHHKOB,
BUJICOMATEPHAIIBI U JIP.), a TAK)Ke MaTEepHAIIbl 10 UTOTaM MPOBeIeHUsT MeporpusaTiii denepanbHOro
omneparopa (BeOMHApbI, CEMUHAPHI, KOH(EPEHIIUU, COBEIIAHUS U JIp.).

Hns  menmarormyeckux pabotHukoB IlentpoB "Touka pocrta" DenepanbHbiM  ONEpaTOpoOM
obOecrieunBaeTcs TMPOBEJACHHE TEMaTHYEeCKMX BEOMHApOB W 00pa30oBaTENbHBIX MEpONPHUATHH,
HAIPaBJIEHHBIX Ha pa3bICHEHHWE BOIPOCOB pealu3ali 00pa30BaTElIbHBIX MporpamMm Ha 0ase
[lenTpoB "Touka pocta" ¢ mpuMeHeHHEM MPOPUIFHOTO KOMITJIEKTa 000pyI0BaHUS.

Jns PernoHanbHBIX KOOPAMHATOPOB U pyKoBoAsmux pabotHukoB IlentpoB "Touka pocra'
®denepanbHbIi onepaTop odecreunBaeT MPOBEACHUE TEMAaTHYECKUX BEOMHAPOB, HAMPABICHHBIX Ha
JIOTIOJTHUTEIIbHOE PAa3bsICHEHWE BOMPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) MO co3AaHuio U (yHkiuoHupoBanuto LleHTpoB "Touka pocra", NOCTHIKEHUIO
YCTAHOBJICHHBIX TOKa3aTenaeil (yHKIMOHUPOBAHUS, MCIOJIb30BAaHUIO MHOM CO3/IaHHOM B pamKax
peanu3alyy HalMoHaIbHOro npoekta "O0Opa3oBaHue" HHPPACTPYKTYPHI.

B memix  »>(QQexTHBHONH  OpraHU3alMOHHO-METOIMYECKOH  MOAJEPKKH  CO3JaHUS U
¢dbyukuonuposanus Llentpos "Touka pocta" Ha Teppuropun cyobekToB Poccuiickoit denepanyn
PernonanpHbIM  KOOpAMHATOPOM  OOECHEUMBAECTCS  BOBJIECYEHHME  JIETCKMX  TEXHOIMAPKOB
"KBantopuyMm", uentpoB 1udpoBoro oOpazoBanus nereil "IT-kyG", KiItoueBbIX LEHTPOB
JIOTIOJTHUTENBHOTO 0o0pazoBanus "Jlom HayuHO KosmaGopanuu" B aestensHocTh LlenTpoB "Touka
pocta" B ciaeayromux popmarax:

1. IlpoBeneHre COBMECTHBIX MEPOIPHUITUN Al OOYyYaroIUXCs U IeJarorudyeckux pabOTHHUKOB
o0uieo0pa3oBaTeabHbIX OpraHu3anuid, Ha 0a3e koTopbix co3maroTcst LlenTpsr "Touka pocta"



(oOydaromue ceMHHApbl U MacTep-KJIacChl 10 BOMPOCAM HMCIOJIb30BAaHUS 00OPYIOBaHUSI, CPEICTB
o0yueHHsT ¥  BOCIUTAHUSA; METOJUYECKHE MEpPONPHUATHS IO  BONpOcaM  pa3pabOTKH,
COBEPILICHCTBOBAHUS U BHE/IPCHHUSI porpaMMm JIOTIOJTHUTEITLHOTO o0Opa3zoBaHMUsI
€CTECTBEHHO-HAyYHON M TEXHUYECKOW HANPABICHHOCTH, OPTaHHU3ALUU BHEYPOUHOM JEATEIbHOCTH
00yJaromuxcst; MHANBUAYyIbHbIC KOHCYJIbTAIUU JUIS TIEJarOTHYeCKUX PAOOTHUKOB, B TOM YHCIIC B
PCKUMC OHHaﬁH; 3aHATUA HpOeKTHOﬁ ACATCIIBHOCTBIO; KOHKYPCHBIC W COPCBHOBATCJIBHBLIC
MEPOTIPUATHS UIS ACTEH H Ip.).

2. OpraHu3anusi U y4acTHE€ B PETHOHAJIbHBIX M MEXKPETHOHATBHBIX KOH(pEpEeHUHUAX, (HecTUBAISIX,
dopymax 1mo oOMEHY OMBITOM PadOTHI Ha BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHCJE 110
peanu3anuu npeAMETHBIX oOiacteil "EcrecTBeHHO-HayuHbIe TIpeameTsl”, "EcTecTBeHHbIE Hayku'",
"MaremaTtuka u uHpopmaruka", "OOmiecTBo3HaHue U ecrectBo3Hanue", "TexHomorus", a Takxke
IporpaMM  JIOTIOJIHUTEIBHOTO  OOpa3OBaHMsA  €CTECTBEHHO-HAy4YHOH U TEXHHUYECKOU
HaIIPaBJIECHHOCTEM.

3. YyacTue permoHanbHBIX KOOPAMHATOPOB, mpexacraButeneil LlenTpoB "Touka pocrta" M HMHBIX
[EHTPOB, QYHKIIMOHUPYIOIIUX Ha TeppuTtopun cyobekra Poccuiickoit denepanuu, B MEpOTIPUATHIX
®denepanbHOro oneparopa.

['paduk MepompusATHIi, KBOTHI y4acTHs, COJACPKAHUE M TEXHOJOTHH IMPOBEICHUS MEPONPUITUN
noBoasTcs denepaibHBIM ONEPATOPOM JAOMOTHUTEIBHO.

4. OpraHuzanuss U ydacTU€ B TMPOBEACHUM WHGOPMALMOHHBIX KaMIaHUM MO MOMYJSpHU3AIIH
HalMoHaJIbHOro npoekrta "OOpa3oBaHue" Ha TeppuTOopuM cyObekTOB Poccuiickoit denepauuu, B
TOM 4HCIE COOBITHSIX, TMPOBOJUMBIX JUIsi KOHCYJIBTAIIMOHHOTO COIPOBOXKIEHUS POAUTENCH
(3aKOHHBIX TMPEJACTABUTENICH) OOYYAIOIIUXCS O BO3MOXKHOCTSIX IS PAa3BUTHUS CIIOCOOHOCTEH W
TaJaHTOB HUX JeTei, NpoPecCHOHANbHON OpPUEHTAIMM U YCIEIIHOTO OCBOEHUS OCHOBHBIX
00pa30BaTeIbHBIX TPOrpaMM 00IIET0 00pa30BaHU.

5. Pazpaborka, yTBepXICHHE U pealu3alusi CETEeBBIX 00pa30BaTENbHBIX MPOTPAMM C
UCIIOJIb30BAaHUEM BBICOKOOCHAIIICHHBIX YYEHUKO-MECT, CO3JIaHHBIX B cyOwbekTe Poccuiickoi
@enepaliii B pamMKax HalMoOHalIbHOro mnpoekTa "OOpa3oBaHue", B TOM 4MCIE COBMECTHO C
JETCKUMU TexHonapkaMmu "KBantopuym".

6. Boieuenre oOyuaromuxcsi 0011e00pa3oBaTeIbHBIX OpraHU3aIMi, Ha 0a3e KOTOPBIX CO3AI0TCA
u  Qyukuuonupyror ILlentper "Touka pocta", B paziauuHble (OPMBI COMPOBOXKICHUS H
HACTaBHMYECTBA C  HCIOJIB30BAaHHMEM  KaJpPOBBIX  PECypCcoOB,  OOECIEUYMBAIONINX  padoTy
BBICOKOOCHAIIIEHHBIX YYEHHUKO-MECT, CO3JaHHBIX B cyObekte Poccuiickoit denepannu B pamkax
HalMoHabHOTO TpoekTa "OOpaszoBanuwe" ¢ y4eTOM METOJOJIOTHH  (IIEJIEBOM  MOJIETH)
HACTaBHUYECTBA OOyYarOmMXCS JUIS OpraHu3alui, OCYIIECTBISIONUX  00pa30BaTeIbHYIO
NeSTebHOCTh M0 00meo0pa3oBaTeIbHBIM,  JIOMOJHUTEIBHBIM  00MEe00pa3oBaTEeIbHBIM |
mporpaMMaM CpelHero mpogecCHOHATBHOIO 00pa3oBaHHUs, B TOM YHUCIE C MPUMEHEHHEM JIyYIIUX
MPaKTUK OOMEHA OTIBITOM MEXIY 00YyUJarOIUMHUCS.

LenTps! "Touka pocta" HUCTIONB3YIOT UHPPACTPYKTYPY U KAAPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBanTopuyM", cozmaBaeMblx Ha 0asze o00meoOpa3oBaTeNbHBIX OpraHU3alui, Ui Pa3BUTHUSL
MIPOEKTHOM JesATenbHOCTH oOyuaromuxcs. [lemarormueckue pabotamku llentpoB "Touka pocra”
o0ecreynBaroT yyacTue oOydyaroluxcs B MEpONPHUATHIX JIETCKUX TexHomapkoB "Ksanropuym" c
yAaJeHHBIM HCIIOJIb30BAHUEM O00OpYJIOBaHMs, CpPEACTB OOyuYeHHS U BOCIUTAHUS, a TaKxKe
NPUHUMAIOT y4acTHE B OPraHM3YyeMbIX UMM CEMHMHApax IO JAEMOHCTpauuu 3()(EeKTHBHOrO OmbITa
peanu3anuy 00pa3oBaTEIbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOIMYECKON 1 HHBIX HAIIPaBICHHOCTEH
Cpear MHBIX 00meo0pa3oBaTeNbHBIX OpPTraHU3alMi, pPacIONOKEHHBIX Ha TEPPUTOPUHU CYOBEKTa



Poccuiickoit denepanumu.

PernoHanpHBIM  KOOpJIWHATOPOM Ha  TeppUTOpUH  cyObekTa Poccuiickoit  Denepamuu
obecrieunBaeTcs paboTa MO MOJJACPKKE OO0IIe0O0pa30BaTEIBHBIX OpPraHU3aIUi, MMOKa3bIBAIOIIUX
HU3KHE OOpa3oBaTeNbHbIe PE3YJbTAThl, C HCIOJIb30BAaHUEM HWHPPACTPYKTYpPHl U KaJpPOBOTO
obecieuenus LlentpoB "Touka pocta" B pasnuuHbiX (opmaTax (COBMECTHAs pealu3anus
00pa3oBaTeNbHBIX MPOTPaMM, MPOBeIeHNE 00YyYaIOIIUX MEPONPUITUNA, CEMUHAPOB, KOHCYIbTAINMI

U 1p.).

[Tpu mpoBeneHUH pa3IMYHBIX MEPOIPHUATHI, CBA3aHHBIX C pealu3aluell HallMOHAJIBHOTO MPOEKTa
"Obpa3oBaHue", UCIOJIB30BAaHHEM COOTBETCTBYIONIEH MHPPACTPYKTYPHI, KAIPOBBIX U (PUHAHCOBBIX
pPECYpCOB, JOJDKHO OBITh 00ECrned4eHO HUX HH(OPMAIMOHHOE COMPOBOXKICHHE, B TOM YHCJE B
CpeACTBaX MaccoBOW MH(OPMAIUH, COLMATBHBIX CETAX, Ha cailTaXx 00pa3oBaTeIbHBIX OpPraHU3aINN
C UCTOJIb30BaHWEM (DMPMEHHOW CHMBOJIMKH HAIIMOHAJILHOTO ITpoekTa "ObpazoBanue".

HNudopmanus 06 yuactuu Lentpos "Touka pocta" B MeporpusaTusax Hamnpasisercs OeneparibHoMy
OTIEPaTOPy B paMKax €XKEKBaAPTAIbHOI'O MOHUTOPUHTA.

6. TpeOoBanus k punancosomy odecneyeHuro Llenrpos "Touka
pocra'

®dunancoBoe obecreueHue ¢yHkuuoHuponanus LlentpoB "Touka pocra" BKIIOUaeT 3arparbl B
cooTBeTcTBUU ¢ OOmMMH TpeOOBaHUSMU K ONPEIEIICHUI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyJapCTBEHHbIX (MYHMLMIAIBHBIX) YCIyr B c¢epe JIOLIKOJIBHOro, Ha4dajJbHOIo OOLIero,
OCHOBHOTO  00miero, cpemHero oOmiero, cpegHero mnpodeccHoHaIbHOTO — 00pa3oBaHMS,
JIONIOJIHUTEIBHOIO 00pa3oBaHUs JAeTell W B3POCIHBIX, JOIMOJHUTEIBHOIO MNpo(hecCHOHAIBHOIO
o0Opa3oBaHus AJI JIUL, UMEIOIIMUX WIM MOJy4arolMX cpelHee npodeccuoHalbHOE 00pa3oBaHUE,
npodecCHOHATBHOrO 00y4eHUs, MPUMEHSIEMbIMHU IIpU pacueTe o0beMa cyOcuIuMu Ha (PUHAHCOBOE
o0OecriedeHHe BBIMOJIHEHUS] TOCYJapCTBEHHOro (MyHHMIMIIAJBLHOTO) 3aJlaHusl Ha OKa3aHHe
rOCYJapCTBEHHbIX  (MYHHULMIAIBHBIX)  yCIyr  (BBIIOJHEHHE  padoOT)  TOCYJapCTBEHHBIM
(MyHUIMIAIIBHBIM) YUYPEXJACHUEM, YTBEPX ACHHbIMH NIpukazoM MuHmnpocseuienuss Poccun ot 20
HOA0ps 2018 r. N 235 1 BKIIOYAIOLUIMMU B TOM YHUCIIE:

- omjary TpyJda IeJaroruuyeckux pabOTHUKOB  00IIe0o0pa3oBaTeIbHONM  OpraHU3aIuH,
obecneunBaromux ¢pyHkuonuponanue Llentpos "Touka pocra";

- IpuoOpeTEeHNE T0CTATOYHOIO 00beMa OCHOBHBIX CPEJICTB U MaTEpUANIbHBIX 3al1acoB, B TOM UYHCIIE
PacXoJHBIX MaTEpUaoB, A OOECIEYeHUs peanu3ald 0O0pa3oBaTENbHBIX IPOrpaMM B 0ObEME,
HE00XO0IMMOM JJIsl HETIPEPBIBHOM peanu3aiiu 00pa30BaTeIbHOTO Mpoliecca;

- obecrieyeHue TEKyLIeH NesATeNbHOCTH 00I1e00pa30BaTeIbHOM OpraHu3aluud MO 00eCHedYeHUI0
00pa30BaTENBLHOTO MpoIecca.

[Tpu QopmupoBanun OwmkeTa cyobekta Poccuiickoit denepanuu (MecTHOTO OrOKETa) Ha
OUYEPETHOM T'0JT ¥ TUTAHOBBIA MEPHO]] HEOOXOAUMO TPEyCMaTPHBATh OFOJKETHBIC aCCUTHOBAHHS B
o0veme, HeoOxomumMoM i (UHAHCOBOTO oOecrmeueHus ¢yHkuoHupoBanus LlenTpoB "Touka
pocta, B TOM YHCJI€ C YUETOM COOTBETCTBYIOIIECH MHIEKCAIIH.

7. 3aKJII0YUTEIbHbIC MOJJI0KCHUSA

[Tpu peanuzanuu MeponpuaTuil B Lenax co3fganus u pyHkiuoHuposanus LlentpoB "Touka pocra"


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

cyosekT Poccuiickoit ®Denepanuu obOecnieurBaeT COOMIOAeHUE TpeOOBAaHWUN aHTUMOHOIIOIHHOTO
3aKOHOJATENILCTBA M 3aKOHO/IATEIhCTBA O KOHTPAKTHON crcTeMe B chepe 3aKyroK TOBapoB, pador,
yCIyr i 00eCHevYeHHs TOCYJapCTBEHHBIX M MYHHIMITAJBHBIX HYXJ, B TOM YHCIC B YacTH
oOecrieyeHnss TOBBILEHUS 3((HEKTUBHOCTH, UCKIIOUEHHS] OTPAaHWYCHUS Kpyra IOCTAaBIIUKOB WU
MOCTABJIIEMOr0  O0OPY/IOBaHMS, IIOBBIIICHUS pPE3YJIbTATHBHOCTH OCYIIECTBICHHS  3aKyIIOK,
o0ecrieyeHns MPO3pavyHOCTH, IPEJOTBPALICHUS KOPPYIILUHU U APYTUX 3J0YTOTPEOICHHHA.

[Tpu ocymectBieHnn cyObekTamu Poccuiickoii Denepaiiu 3aKymnmoKk TOBapoB, paboOT, yCIOyr ¢
LEJbI0 TPUOOpETEeHUsI 000PYAOBAHUS, PACXOAHBIX MAaTEPUANIOB, CPEICTB OOYUEHUS U BOCIIUTAHUS B
nemnsx co3ganus Lleatpos "Touka pocta" 3a cuer cydbcuauu u3 deaepanbHOro OrKeTa O HKETaM
cyonbekToB Poccuiickoii @eaepanuu Ha COPUHAHCUPOBAHHE PACXOJHBIX 0053aTEIbCTB CYOBEKTOB
Poccuiickoit ®enepanuu:

- oOecreynBaeTcs LEHTPATM3ALUS 3aKyNOK B TOPSIKE, ONPEIEIEHHOM HYHKTOM 7 craTtbu 26
@enepanbHoro 3akoHa "O KOHTPAKTHOH cucteme B cepe 3aKyIloK, TOBAapOB, paboT, yCiuyr ams
o0ecIieueHns TOCyIapCTBCHHBIX ¥ MyHHLIUTIATIbHBIX HYXA'";

- IPUMEHSETCSl HAIIMOHAIBHBIA PEKUM B COOTBETCTBHHU ¢ TpeOoBaHMsIMHU cTaThu 14 denepaabHOTO
3akoHa oT 5 ampens 2013 r. N 44-@3 "O KOHTpaKTHOI cucTeMe B cpepe 3aKyloK TOBapoB, padoT,
YCIIYT JJ1sl 00ecIedeHus TOCYJapCTBEHHBIX M MYHHUIMITAIBHBIX HY XK'

Kpome Toro, mpu ocymiecTBiieHUH 3aKyIok cyobekTtamu Poccuiickoit denepannul 10KHBI OBITH
YUTEHBI:

- osio)keHus1 nmoctaHoBieHus [lpaButennscTBa Poccuiickoit denepamuu ot 03.12.2020 N 2013 "O
MUHHUMAJIbHOM JI0JI€ 3aKYTMOK TOBapOB POCCHICKOTO MTPOUCXOXKICHHS "

- Tosio’)keHus1 nmoctaHoBieHus IlpaButensctBa Poccuiickoit ®enepannu ot 03.12.2020 N 2014 "O
MUHHMAaJIbHON 005S3aTeNIbHON [10JIe 3aKyINOK POCCHUICKHX TOBAPOB M €€ TOCTH)KCHUHU 3aKa3uuKOM"
(Bmecte ¢ "[losnokeHHeM O TpeOOBAaHHUAX K COJEPX aHMUIO M (Gopme oTdyeTa 00 o0BbeMe 3aKyINoK
POCCHIICKMX TOBapoOB, B TOM YHKCII€ TOBAPOB, ITOCTABIISIEMBIX IPH BHITIOJTHEHUH 3aKyIMaeMbIX padoT,
OKa3aHHMM 3aKyIMaeMbIX YCIYT, OCYLIECTBICHHBIX B LEJSAX JOCTH)KEHUS 3aKa3YMKOM MHUHUMAaJbHOU
0053aTEIbHOM JTOJTM 3aKyNOK, O TPeOOBaHUSX K COJEPKAHWI0O OOOCHOBAaHUS HEBO3MOXXHOCTHU
JOCTH)KEHUS 3aKa3YMKOM MUHUMAJIbHON 00s3aTeIbHOM O 3aKyNOK POCCUHCKHUX TOBApOB (B TOM
YHCJie TOBApPOB, TOCTABIISIEMBIX IPH BBHIMOJIHEHUHM 3aKyMaeMbIX padOT, OKa3aHWUHM 3aKyMaeMbIX
yCIYT) OTAEIbHBIX BMJOB, MPH OCYILIECTBICHHWU 3aKyNOK KOTOPBIX YCTaHOBJIEHbI OIpaHHUYEHUS
JIOITyCKa TOBApOB, TPOMCXOSIINX W3 HHOCTPAHHBIX TOCYAApCTB, O TIOPSIKE TOIATOTOBKUA H
pasMellieHUsT B eIMHOW MH(POPMALMOHHOW cHucTeMe B cdepe 3aKyloK TakuX OTdeTra M
obocHoBanud", "lloJOXKEHHMEM O TMOpSAKE, KPUTEPUSAX U MOCIEACTBUM IMPOBEACHMS OLIEHKH
BBITIOJIHEHUS 3aKa3YMKOM OOSI3aHHOCTH JOCTHXKEHHMS MUHHMAJIBHON 00s3aTeIbHOM J1OJIM 3aKyIOK
POCCHIICKMX TOBapoOB (B TOM YHCJIE TOBAPOB, MMOCTABIISEMBIX IPU BBITIOJTHEHUH 3aKyMaeMbIX padoT,
OKa3aHMM 3aKylaeMbIX YCIyr) OTAEIbHBIX BHJOB, IPU OCYLIECTBICHUH 3aKyMOK KOTOPBIX
YCTaHOBJICHBI OIPAHUYEHHSI JIOMYCKa TOBAPOB, MPOUCXOISIINX U3 HHOCTPAHHBIX TOCYAapCTB").

Ipunoowcenue N 1

K Memoouueckum pekomenoayusim

KOMIIVIEKC MEP ("AOPOKHAS KAPTA") 110
CO3JAHHUIO U PYHKIIUOHUPOBAHUIO B
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OBHIEOBPA3OBATEJIBHBIX OPI'TAHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX 'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOI'MYECKON
HAINIPABJEHHOCTEM "TOYKA POCTA"

N HaumenoBanue OTBETCTBEHHBII Pesynbrar Cpoxk
MEPOTIPHSITHS
1. Y TBEp>KICHBI: PervonaibHBIN PacriopsauTenbHblid [He mo3aHee 31
- JIOJDKHOCTHOE JIUIIO B [KOOPAUHATOP AKT PErMOHAIBLHOTO [sHBaps X <2> roaa
cocTaBe opraHa
[PErMOHAIEHOTO MCTIOJTHUTEIIbHON
BETOMCTBEHHOTO BIIACTH,
[MPOEKTHOTO oduca, OCYILIECTBIISIOIIETO
OTBETCTBEHHOE 32 roCy1apCTBEHHOE
CO371aHuE U yrpaBjieHue B chepe
(yHKIIMOHUPOBAHHE o0OpazoBaHus (j1anee
tenTpoB "Touka -
pocta"; PacCTIOpSIUTEIbHBIN
- [I0Ka3aTeIn axT POVB)
NesITeIbHOCTH LIEHTPOB
"Touxka pocra";

- Tunosoe Ilonoxenue
0 e TeIbBHOCTH
[lenTpoB "Touka
pocta" Ha TEPPUTOPUU
cyonekTa Poccuiickoit
Denepanun

- IEPEUYEHb
00111€00pa30BaTENbHbIX]
OpraHu3altii,
[PaCIOJI0’KEHHBIX B
CEJIbCKON MECTHOCTH U
MaJsbIX ropojiax, Ha
0a3e KOTOPBIX
[IaHUpYETCs CO3TaHKe
[lenTpoB "Touka

ocra'.

2. CchopmupoBan u PernonanbHbIN [Irncemo CornacHo
COIIacOBaH KOOpJAUHATOD, (benepaabHOro OTIEIIEHOMY
MHGPACTPYKTYPHBIH  |penepaabHbIi oreparopa u rpaduKy
icT orepaTop [paciOpsIUTEIbHBIN

akT POlB
3. OOBSBIICHBI 3aKYNIKU  |PernoHanbHBIM 3Bernienus o He no3Hee | anpens




TOBAapOB, PaboT, YCIYT [KOOPAWHATOP [IPOBEICHUU X roga
U1t co3nanus LlenTpos BAKYTIOK
"Touka pocra"
CdopmMupoBaHbI PernoHaibHbIN PacniopsiautensHbli [He mo3aHee 1 anpens
[IPOEKTHI 30HUPOBAHUS [KOOPAUHATOD axT POVB X rona
[{enTpoB "Touka

ocra"
[IpoBeieH MOHUTOPUHT|PErnoOHaIbHbBIN [To dhopme, 25 aBrycra X roua,
padoT Mo MPHUBEICHUIO [KOOPAUHATOP OIpeesieMoi ajiee €XKEroIHO
romanok Lientpos MuHIIpocBenIeHUs
"Touka pocra" B Poccun nnm
COOTBETCTBHE C DenepaibHbIM
METOINYECKUMU 0IepaTOpOM
[PEKOMEHIallUsIMU
MUHIPOCBEIEHUS
Poccun
Hadano paboTsl PernonanbHbIN upopmannonHoe |l centsiOps X ropa
[{enTpoB "Touka KOOPIUHATOP ocselienne B CMU

ocra"
E>xexBapTanbHbII PernonanbHbIN OTtuer 1 oxta6ps X rona,
MOHUTOPHHT KOOPIAUHATOP DeneparbHOMY nanee -
BBITIOJTHEHUS orepaTopy Io €KEKBapTAJIbHO B
[MOKa3aTesel Co31aHms MTOraM TeUeHue 2-X JeT
1 OYHKIIMOHUPOBAHUS MOHUTOPHHTA

ieHTpoB "Touka

n
OoCTa

<2> X - roj nmosy4eHust CyOcuanu.

Ilpunooicenue N 2

K Memoouueckum pekomeHoayuam

OYHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPTTAHU3AIIUSAX,

MHUHUMAJIbHBIE HHIAUKATOPBI U IIOKA3ATEJIN
PEAIMBALIMU MEPOIIPUATHUHA 110 CO3JAHUIO U

PACHOJIO)KEHHBIX B CEJIbCKOH MECTHOCTHU U

MAJIBIX TOPOJAX, HEHTPOB OBPA3OBAHUA

ECTECTBEHHO-HAYYHOHU U TEXHOJOT'NYECKOM

HATIPABJIEHHOCTEM "TOYKA POCTA"



HaumenoBanue MuHuManeHoOe MuHuManbeHOE Meronuka pacyera
UHINKATOpa 3HAYEHME B rOJ1 U1 | 3HAYEHHE B IOJ JJIs MUHUMAaIbHOTO
(mokasarens) 00111€00pa30BaTENIbHBIX| MaJIOKOMIUIEKTHBIX —|[TOKA3aTelsl B LIEJIOM 10

opraHuzanuii, He  |00meo0pa3oBaTeabHbIX| CyOBbeKTy Poccuiickoi
SIBIIAFOLLINXCS OpraHu3aui ®enepauuu, B TOJ
MaJIOKOMIUIEKTHBIMU
YucneHHocTh 300 100 CymMa 3Ha4eHU I
0OyJaronuXxcst (B rox otkpbiTHs - 150)|(B rog oTkpbiThs - 50) [moka3aTens mo BceM
00111€00pa30BaTENBLHOM 00111€00pa30BaTENILHBIM
OpraHu3aIuiy, OpraHusanusam, Ha 6aze

OCBaMBaIOIINX JBa U
boJiee yueOHBIX
[peaMeTa U3 yncia
[peIMEeTHBIX o0acTeit
"EcTecTBeHHO-Hay4YHbIE
peaMeThl”,
"EcTecTBeHHbIE HayKH'",
"MaremaTuka u
mHpopmaTuka',
"O011ecTBO3HAHUE U
ecTecTBO3HaAHHUE",
"TexHomorus" u (Wn)
KYpCBbl BHEYPOUYHOU

e TEIIbHOCTH
OOLIEMHTEIUIEKTYaIbHON
HATIPABIEHHOCTHU C
MICII0JIb30BaHUEM
CpeAcTB O0yUYeHHs U
BocnuTanus LlenTpa
"Touka pocra" <3>

KOTOPBIX CO3AI0TCSI
eHTpbl "Touka pocra"

(4enoBek)

ducneHHoCTh 60 30 CyMMa 3Ha4eHHI
00y4JaroImuxcst (B rox otkpbiTHs - 30) |(B rox OTKpbITHs - 15) |[MoKa3arens mo Bcem
00111€600pa30BaTENbHOM 00111600pa30BaTEIbHBIM
OpraHu3aIny, OpraHu3aIsIM, Ha 0a3e
OCBaMBAIOLINX KOTOPBIX CO3/IAl0TCS
ITOTIOJIHUTEIIbHBIE eHTps! "Touka pocra"
0011e00pa3oBareIbHbIC

MPOTPaMMBI

TEXHUYECKON U
€CTECTBEHHO-HAyYHOH
HAIPaBJIEHHOCTHU C
MICIIOJIb30BaHUEM
CpeAcTB O0yUYeHHs U
BocniuTaHus LlenTpa
"Touka pocra" <4>
(denmoBek)

100

I[OJ'I}I NCaarornt4CCKmux

100

100




pPaOOTHUKOB LIEHTpPA
"Touka pocra",
[pouie X o0ydyeHne
[0 MpOrpaMMaM U3
peecTpa mporpaMm
[OBBILICHUS

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

<3> HMcnonp30BaHue CPeACTB 000pyAOBaHMs, 0OyUYEeHUS U BOCIIUTAHUS BO3MOKHO Ha BCEX YPOBHSX
o0uiero o0pa3zoBaHus U LeIeco00pa3Ho Ui pealn3alidil YpPOUHO U BHEYPOUHOHN NEATEIBHOCTH IO
[IporpaMmaM €CT€CTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBlIeHHOCTed. Pacuer mokasarens
npelycMaTpuBaeT  CyMMHpPOBaHHE  YHMCIECHHOCTH  oOydarommxcsi — 00iieo0pa3oBaTeabHOM
OpraHu3aly, KaXAbli U3 KOTOPHIX 3aJ€HICTBOBAH B OCBOEHUH HE MEHEE JBYX IPEAMETOB, KYpPCOB,
TUCIUIUIAH (MOJyJNiel) €CTeCTBEHHO-HAYYHOM M TEXHOJIOIMYECKON HampaBlIEHHOCTEH B paMKax
peau3ali OCHOBHBIX OO0I1€00pa30BaTENbHBIX MPOrPaMM. YUUTHIBAIOTCS y4eOHBIE IMPEIMETHI U3
yrcla MpeaMeTHeIX obnacteit "Marematnka u  uHdopmaruka", "OOiecTBO3HaHHE W
ecrecrBo3Hanue", "Texnonorus", "EctectBeHHO-HayuHble npeameThl”, "EcTecTBeHHblE Hayku'" U
(unu) Kypchl BHEYPOUHOH AESATEIBbHOCTH, peajn3yeMble C HCIOJIb30BAHUEM CPEACTB OOYUYECHHS U
Bocriutanus lLlentpoB "Touka pocta". B ciyuae, eciu B oOuieoOpa3oBaTebHON OpraHU3aIliH,
o011asi YUCIEHHOCTh 00YYAIOIIMXCSl MEHbIIE YKa3aHHOTO 3HAYCHHMsI, 3HAYCHUE MOKA3aTeNsl TOJKHO
cocraBisATh He MeHee 80% oT 00IIeli YNCIIEHHOCTH 00YYatOIIIXCsl.

<4> B cnyuae, eciu B o01ieo0pa3oBaTeIbHON OpraHu3alyu, o0IIasi YHUCICHHOCTh O00ydYaroluxcs
MEHbIIIE 3HAYEHHS, YKa3aHHOIO B IOKas3aTesie 1, 3HAaYeHHE IOoKa3aTensl JOJDKHO COCTaBJISATh HE
MEHee 20% oT o0meit YHCICHHOCTH 00y4aromuxcs. JList MAaJIOKOMILIEKTHBIX
0011e00pa30BaTeIbHbIX OpPraHU3alMi JOMYyCKAaeTCs OTCYTCTBHE JIMIEH3UM Ha JIOMOJHHUTEIbHOE
0o0pa3oBaHUE U pPeann3yeMbIX IPOrpamMM JOMOJHUTEIBLHOIO 00pa30BaHMUs.

<5> B cootBercTBUM ¢ NYyHKTOM 2 yactu 5 ctatbu 47 denepanpHoro 3akoHa ot 29.12.2012 N
273-®3 "OO6 o6pa3zoBanun B Poccuiickoit ~®epepauuu" TOBbILIEHHE  KBalTU(UKALUU
MeIarorMYecKiX paOOTHUKOB OCYIIECTBISIETCS HE PEXEe OJHOro pa3a B TpH roza. lloBeimeHue
KBaJM(UKAIMK Nearornyeckoro pabotHuka nentpa "Touka pocra" 3acUMTHIBAETCS MPH HATHMYUH
JIEUCTBYIOMIETO (C J1aThl MPOXOXKJICHUS MPOIUIO He Oosiee 3 JIET) YIOCTOBEPEHUsSI O TMOBBIIICHUU
KBaJM(UKAIMK 110 MpOrpaMMaM, COOTBETCTBYIOIIMM HarpaBieHHOCTsM Llentpa "Touka pocra',
WIA TPOXOXKICHUH OOydeHHs IO mporpammam (enepanbHOro omepartopa. Takke y4YUTHIBAETCS
HaJIMYMe Yy MeJaroruyeckux paOOTHUKOB YAOCTOBEPEHHH O TMOBBIIIEHUH KBaIM(UKALUU T10
nporpamMam  u3 ®DezmepanbHOro peectpa 00pa3oBaTENBHBIX MPOTPaMM  JIOTIOJHUTEIHFHOTO
npodeccuoHanTFHOTO 00pa30BaHus.

Ipunoswcenue N 3

K Memoouueckum pexomeHoayuam

ITEPEYEHb OBHIEOBPA3SOBATEJ/JIbHbIX
OPI'AHM3AIINU, HA BA3E KOTOPBIX IINTAHUPYETCA
CO3JAHUE U PYHKIIUOHUPOBAHUE IEHTPOB
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OBPA30OBAHUSA ECTECTBEHHO-HAYYHOU U

TEXHOJIOTMYECKOU HAIIPABJIEHHOCTEMH "TOUKA

POCCUMCKOH ®EJIEPAILINN)

POCTA" B 104Y B PAMKAX ®EJIEPAJIBHOI'O
ITPOEKTA "COBPEMEHHAA HIKOJIA"
HAIIMOHAJIBHOI'O ITPOEKTA "OBPA3OBAHUE" B

(HAUMEHOBAHMUE CYBBEKTA

HaumenoBanune
[1/TMYHULIATIATBHOTO
oOpa3oBaHUs

HaumenoBanue
0011600pa3oBaTeIbHON
opraHusanuu, Ha 6asze
KOTOPOH IJIaHUpYyeTCs
coznanue llentpa
"Touka pocra"

IOpunnueckuii anpec
00111600pa3oBaTeIIbHON
opranusanui (1o

yCTaBy)

YucneHHoCcTh
00y4JaroIuXCs

ManokoMInuiekTHasS
(ma/HeT, KOIMYECTBO
KJIACCOB-KOMILJIEKTOB)

Ilpunoowcenue N 4

K Memoouueckum pekomenoayusim

OPTAHM3AIIUN>

1. O01mune mMoJI0KEeHUA

TUIIOBOE MMOJIOKEHUE O IEHTPE OBPA30BAHUS
ECTECTBEHHO-HAYYHOMN U TEXHOJOINYECKOM
HATIPABJJEHHOCTEM "TOUYUKA POCTA" HA BA3E
<HAUMEHOBAHUME OBIIEOBPA3OBATEJBHON

1.1. Ilentp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HarpaBieHHocTel '"Touka
pocta" Ha 0a3e <HaMMEeHOBaHHE 00IIE00pa3oBaTEILHON OpraHm3anuu> (naiee - LleHTp) co3man ¢
HENbI0 Pa3BUTHUS y OOYYAIOIIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTH4ecKoW, HH(OpPMAIMOHHON
TpaMOTHOCTH, @OpMHpOBaHI/Iﬂ KPUTHYECKOI'O MW KPEAaTHUBHOI'O MBINIJICHUA, COBCPIICHCTBOBAHUA
HABBIKOB €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKON HAMpaBIeHHOCTEH.

1.2. LlenTp He sBIsIETCS IOPUAWYECKUM JHUIIOM M JCUCTBYET Ui JOCTIDKEHHUS YCTaBHBIX Ieei
<HanMEHOBaHHUE 00IIe00pa30BaTEILHON OpraHM3anuu> (Janee
BBITIOJTHEHUS] 3a7a4 M JOCTM)KCHHS TIOKa3aTeled U pe3yibTaTOB HAIMOHAIBLHOTO MPOEKTa

"OGpa3zoBanue".

- YupexJieHue), a TakkKe B HEeIX

1.3. B cBoeii gestensHocTH LleHTp pykoBoacTByercss DenepanbHbIM 3aKOHOM Poccuiickoit




Oenepannn oT 29.12.2012 N 273-03 "OO6 obpazoanuu B Poccuiickoit denepanun, s
JpPYTMMH HOPMAaTHBHBIMM JOKymMeHTaMu MunucrepcrBa npocseuieHuss Poccuiickonn ®enepauuu,
VMHBIMM HOPMAaTUBHBIMM IpaBOBbIMH akTamu Poccuiickoit denepanuu, nporpaMMou pa3BUTHS
<HauMEHOBaHHE O00IIe00pa30BaTENLHON OpraHu3alMKu™>, IUIAaHAMU pabOTHI, YTBEP)KICHHBIMH
ydpeaurtenem U HactodmuM [lonoxxenuem.

1.4. IleHTp B CBOCH EATEILHOCTH MOAUYMHSICTCS PyKOBOAUTEIIO YUpEKACHUS (IUPEKTOPY).

2. Lean, 3apaum, pyHkuuu aesarejbHocTu Henrpa

2.1. OcHOBHOW 1ENBI0 JesATeIbHOCTH LleHTpa SBIsSETCSs COBEPIICHCTBOBAHUE YCIOBUU JJIA
MOBBIIIICHHUST KauecTBa OOpa30BaHUs, PACIIUPCHHS BO3MOXKHOCTEH OOYydYaIONUXCS B OCBOCHHH
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HampaBJICHHOCTEH, Mporpamm
JIOTIOTHUTEIFHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHUYECKOW HAPaBIECHHOCTEH, a TaKXKe
JUTSL TPAKTUYECKON OTpabOTKH yueOHOro MaTepuania mo yuyeOHsiM npeameram "dusuka, "Xumus",
"Buonorus".

2.2. 3amauamu LlenTpa sBasitoTCs:

2.2.1. peanu3anMs OCHOBHBIX O00LI€00pa3oBaTeNbHBIX HNPOrpaMM IO Y4YeOHBIM IpeaMeTam
€CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOM HAIPaBICHHOCTEW, B TOM YMCIIE B PaMKaX BHEYPOUYHOU
NeSITeIbHOCTH 00yUaroIMXCs;

2.2.2. pa3paboTka M peanu3alys pPa3HOYPOBHEBHIX JOMOJHHUTENIBHBIX O00I1€00pa30BaTEIbHbBIX
porpamMM €CTECTBEHHO-HAYYHON M TEXHUYECKOW HAMpaBJIICHHOCTEH, a TAK)K€ MHBIX MpOrpamM, B
TOM YHUCJI€ B KAHUKYJISIPHBIN MEPUOI;

2.2.3. BOBJI€YCHHE O0YYAIOIIUXCA U TIEJarOTHYECKUX paOOTHUKOB B IIPOCKTHYIO JIESATEILHOCTH;

2.2.4. opraHuzanMs BHEY4eOHOM JIEeATENIbHOCTH B KaHUKYJSApPHBIA mepuoj, pa3paboTka H
peanu3alys COOTBETCTBYIOLIMX 00pa3oBaTeNbHBIX MpOrpaMM, B TOM 4HcIe s Jarepei,
OpraHM30BaHHBIX 00Pa30BaTEIbHBIMU OPTaHU3ALUAMU B KAHUKYJISIPHBIN MIEPUOT;

2.2.5. TOBBINICHUE HpO(I)eCCI/IOHaJ'ILHOl"O MacCcTEpCTBa MNEAArOrMUCCKUX pa6OTHI/IKOB L[eHTpa,
PCAIN3YIOMUX OCHOBHBIC U JOIMMOJIHUTCIILHBIC 06H1€O6p2130BaT€J'H)HI)Ie ImporpaMMmal.

2.3. lleHTp 7151 TOCTHKEHUS LIENU U BBIMOJIHEHUS 3a/1a4 BIPaBe B3aMMOJEICTBOBATS C:
- pa3NIMYHBIMHU 00pa30BaTEIbHBIMUA OPraHU3ALUSAMU B (POpPME CETEBOIO B3aUMOJICHCTBHUS;
- ¢ UIHBIMH 00pa30BaTeIbHBIMU OpPTaHU3aUsAMU, Ha 0a3e KOTOPBIX co3AaHbl LeHTpHl "Touka pocra';

- ¢ (enepadbHbIM OINEPaTOpPOM, OCYLIECTBISIOMIMM (QYHKIUM 10 HHPOPMAIUOHHOMY,
METOAUYECKOMY U OPTaHU3aLUOHHO-TEXHUYECKOMY COIPOBOXKACHUIO MEPOIIPUATHHI 10 CO3IAHUIO U
dbyHKIMOHUpOBaHUIO 1eHTpoB '"Touka pocra", B TOM UHCI€ IO BOMNPOCAM IOBBIIIEHUS
KBaJTM(HUKAIUU TeJarOTHYeCKUX paOOTHUKOB;

- 00y4JarmuMUCs U POIUTENSIMU (3aKOHHBIMHU TPEACTABUTEISIMH) O0y4YaOIIMXCs, B TOM YHCIE C
NPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHM.

3. lHopsinox ynpasJienusi llenrpom "Touka pocra'

3.1. PyxoBomutens VYupexaeHus U3MA€T JOKAJIbHBbI HOPMATHUBHBIA AaKT O HAa3HAYCHHUU
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pykoBoautens LlenTpa (KypaTopa, OTBETCTBEHHOI'O 3a ()yHKIIMOHMPOBAHUE U Pa3BUTHE), a TAKXKE O
co3nanuu Llentpa u yreepxkaenuu Ilonoxenue o nesrenpsHocT LienTpa.

3.2. PyxoBomutenem lleHTpa MokeT OBITh HAa3HAYECH COTPYAHHK YUPEKJACHHUS U3 YHUCIA
PYKOBOJSIIMX U MEJarOrHuecKux pabOTHUKOB.

3.3. PykoBoaurens LlenTpa 00s3an:
3.3.1. ocymiecTBISATh ONIEPATUBHOE PyKOBOJACTBO LleHTpoM;

3.3.2. npexncraBiATh UHTEpECHl LleHTpa MO NOBEPEHHOCTH B MYHHUIMIAIBHBIX, TOCYJapCTBEHHBIX
opraHax peruoHa, OpraHu3alusaX I peann3anuu nemnen u 3agad Lienrpa;

3.3.3. oruutbiBaThCs nepes PykoBoaurenem YupexxaeHus o pe3yipTaTax padotsl LleHTtpa;

3.3.4. BBINONHATH HHBIE OOS3aHHOCTH, IPEAYCMOTPEHHBIE 3aKOHOJATEIBCTBOM, YCTaBOM
VYupexxieHus, 10JKHOCTHOM MHCTPYKIHMEH U HacTosmuM llonoxenuem.

3.4. PyxoBoautens Llentpa Brpase:

3.4.1. ocymiecTBIATh pacCTaHOBKY KajapoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBISETCS
[IPUKA30M PYKOBOJUTENS Y UpEkKACHUS;

3.4.2. 10 COrJacOBaHUIO C PYKOBOAMUTEIIEM Y UpPEXKICHHS OPraHU30BbIBATh YU4E€OHO-BOCIIUTATEIbHBIN
npouecc B LleHTpe B cOOTBETCTBUU C IeNIMHU U 3a1a4amMu LleHTpa 1 oCcyecTBIsSTh KOHTPOJIb 3a €ro
peanu3anuei;

3.4.3. ocywmecTBISATh MOJArOTOBKY OOYYalOLIMXCS K Y4YacTHIO B KOHKypcaX, OJIMMIIHNANax,
KOH(EePEHIMAX 1 HHBIX MEPOTPHUATHIX TI0 POQHITIO HaNpaBlIeHUH nestenpHocTr LlenTpa;

34.4. 1o COIVIACOBAHHMIO C PYKOBOJAUTEIEM YUPEXKICHHUS OCYIICCTBISATh OpPraHU3alUi0 H
NPOBE/ICHUE MEPONPUSATHH 110 MPOGUITIO HAaNpaBJICHUH JesTebHOCTH LleHTpa;

3.4.5. oCylIeCTBIATh MHBIE TIpaBa, OTHOCSIIMECS K JedaTelbHOCTH LleHTpa u He mpoTuBOpeyaue
HeIsiM W BHJAAM JESTENbHOCTH O0pa3oBaTeIbHON OpraHM3alliH, a TakKe 3aKOHOAATEIbCTBY
Poccuiickoit @enepanuu.

Ipunooicenue N 5

K Memoouueckum pekomenoayusim

PEKOMEHJALIUUA 110 UCITIOJIB3OBAHUIO
CTAHAJAPTHOI'O KOMIIVIEKTA OBOPYJIOBAHUSA
HEHTPA "TOUYKA POCTA" I1PU PEAJIU3AIIUU
MMPOI'PAMM ECTECTBEHHO-HAYYHOH "
TEXHOJOI'MYECKON HATTIPABJIEHHOCTEM

[lepeueHr cTaHgapTHOTO KOMIUIEKTa OOopynoBaHUs s ocHamieHus llentpoB "Touka pocra"
c(OpMHPOBAH C YUETOM psijia IPUHIIUIIOB, B TOM YHCJIE:

[TpuHIMIT TPEeeMCTBEHHOCTH CUCTEM 00opynoBaHus. O6opy10BaHHEe sl TPOBEIECHUS YUEHUYECKUX
NPaKTUYECKUX PAa0OT sBJIsieTCs OOIIMM Ui YpOBHEH OCHOBHOTO OOIIEro M CpeaHero oOImiero



oOpa3oBanus. B cucteme HarfsigHbIX cpeicTB OOydeHHs M JEMOHCTPAlMOHHOTO 000pYAOBaHHUS
UMEIOTCSl 0a30BBIE AJIEMEHTHI, O0IIUe IS OCHOBHOTO OOIIET0 M CPEIHEro OOIIero oO0pa3oBaHMS.
[HudpoBas nabopaTopus u 000pyIOBaHHME OOINET0 HAa3HAYCHHUS IO3BOJISIOT OOCECIECYMBATH
JeSITebHOCTh O0yYaroMMXCsl KaKk B OCHOBHOW, Tak M B CTapIleil HIKOJe, a B COBOKYITHOCTH C
upoBbIMU JTab0paTopusMU MO (PU3UKE, OMOJOTUU U XUMHUH - MPAKTHYECKYIO JIeATEIbHOCTh B
paMKax M3y4eHHs eCTeCTBEHHO-HAay4HBIX npeaMeToB B 10 - 11 kimaccax Ha yriayOiieHHOM YpOBHE.

[TpuHIMIT coYeTaHWsT KIACCMYECKHMX W COBPEMEHHBIX CpPEICTB HW3MEPEHUH U CHocoOoB
IKCIIEPUMEHTAJIBHOTO HCCIICOBaHUs siBICHUNA. B coctaB 000pynOBaHMS BXOISAT KIACCHYECKHE
CpeICcTBAa W3MEpeHHUs (HalmpuMep: AWHAMOMETPBI, CTPEIOYHBIE aMIIEPMETP M BOJIBTMETP) H
nudposbie mpubOpbl (Hampumep: 1U(pPoBbIE BEChl, CeKyHIOMepP) U AaTuuku. CoOI0IEHHE ITOTO
NPUHIUIIA UMEET 0c000€ 3HAYCHHUE Il YPOBHSI OCHOBHOTO O0IIETro 00pa3oBaHMsl, MOCKOJIBbKY 3/1€Ch
NPOMCXOTUT 3HAKOMCTBO CO CHOcOOaMU M3MEpeHHs (U3NYECKUX BEJIHYUH, (opMUpyercs
MOHVMAHHUE TPHUHIMIIOB JCHCTBUS aHAIOTOBBIX H3MEPHUTENBHBIX MPHOOPOB W obecrednBacTCs
nepexo/1 K UCIOIb30BAHUIO HHCTPYMEHTOB IIU(PPOBOIt T1abopaTopHH.

[TpyHIMIT TPHOPUTETA YUEHUUYECKOTO IKCIEPUMEHTA Ul pealn3allii CUCTEMHO-/1EATEIbHOCTHOTO
noaxonaa. Peanuszanus cHUCTEMHO-AEATENBHOCTHOIO MOJX0/a B OOYYEHUM €CTECTBEHHO-HAy4YHBIM
npeaMeraM Oasupyercsi B TEpPBYIO OdYepelb Ha BOBJICUCHHH OOYYAIOUIMXCS B MNPAKTUYECKYIO
NeSITebHOCTD 10 MPOBEJCHUIO HAOM0ACHNH 1 onbITOB. [103TOMY 3HauMTENbHASA YacTh HAOIIOAEHUH
U ONBITOB, KOTOpPblE B TPAAULMOHHOW METOAUKE MpPEUIarajiuch Kak JAEMOHCTpPAllMOHHBIE,
HEpEeHECEHBl B pa3psijl yueHHYeckuX paboT. Ciexyer OTMETUTh, YTO B HACTOsIEe BpeMsl U3ydeHUe
Gu3MKM, XUMHH ¥ OHWOJOTMM B OCHOBHOHW WIKOJIE M Ha 0a30BOM YpPOBHE CTapiieil IIKOJIBI
OPUEHTUPYETCSI Ha OCBOCHHE €CTECTBEHHO-HAYYHOW I'DaMOTHOCTH, KOTOPOE HJAET Yepe3 pa3BUTHE
CIIOCOOHOCTEH yualMxcs aHaJIUu3UpOBaTh Pa3HOOOPA3HYIO €CTECTBEHHO-HAYYHYIO MH(POPMALUIO U
UCIIOJIb30BaTh MOJYYEHHbIE 3HAHUA U OOBSCHEHMS SIBJICHUM M MPOLIECCOB OKPYXKAIOILEro MHpA;
NOHMMATh OCOOCHHOCTH MCIIOJIb30BaHUSI METOJOB E€CTECTBO3HAHMS [JIsl TMOJIYYEHHS HAy4HbIX
JAHHBIX; MPOSBIATH CAMOCTOSATENBHOCTh CYKJIEHUI U MOHMMATh POJIb HAYKH M TEXHOJOTUYECKUX
MHHOBAIIMM B pa3BUTUHU OOIECTBA; OCO3HABATH BAKHOCTb HAYUYHBIX HCCIEIOBAHUNA U HX CBA3b C
HalllUM MAaTE€pUAJIbHBIM OKPYXKEHHUEM M COCTOSHUEM OKpyXkaromed cpeasl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 I'PaMOTHOCTh IPEAINOJaraeT akleHT Ha METOAOJOTHI0 HayKH M HalpsSIMYIO
CBSI3aHO KaK ¢ OOIIMM YHCIOM YYEHHYECKUX OIBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK M
HAIPaBJIEHHOCTbIO HUX Ha (OpMHpPOBAHME CAMOCTOSITENILHOCTH JEHCTBUM NpU MPOBEICHHUU
HaOJI01eHUH, H3MEPEHUH U UCClIeI0BAaHUM.

Hcnonb30BaHue CpeACTB HArsHOCTH M y4yeOHOro oOOpyJoBaHUS B Yy4uyeOHOM mpolecce
HaIpaBJCHO Ha BBIMOJHEHUS CIEAYIOMMX (PYHKIUN: oOecreunBaroT 0o0Jiee TMOJHYI0 W TOYHYIO
uHpopMaLKio 00 M3ydaeMOM SIBIEHHUHM HJIU OOBEKT€ U TE€M CaMbIM CIOCOOCTBYIOT IOBBILICHUIO
Ka4dyeCcTBa O6y‘-I€HI/I$[; MOMOTAlOT B MaKCUMAaJILHOM MCPE pPa3BUTH IM0O3HABATCIIBHBIC HWHTCPCCHI
yUaIlIMXCs; MOBBIIIAIOT YPOBEHb HATJSIHOCTU M JIOCTYMHOCTH OOYUY€HMsI; yBEJIMYMBAIOT O00BEM
CaMOCTOSITENTFHOW Pa0OTHI YUAIIUXCSI HA YPOKE U BHEYPOUHOH JIESATEITFHOCTH; CO3Af0T YCIOBHS IS
OpraHu3aliy MPAKTUKO-OPHUEHTUPOBAHHOMN MPOEKTHON M HUCCIIEAOBATENLCKON NesITeIbHOCTH; Jat0T
BO3MOXXHOCTh JIOCTYIIHEE U TIIyO’K€ pacKphITh COAEp)KaHHE yuyeOHOro maTepuaia, CoCOOCTBYIOT
(OPMHPOBAHHUIO y YUAIIHUXCS MOJTOKUTEIBHBIX MOTUBOB O0YYEHUSI.

Baxwneitmeld vacteio ocHameHusi llentpa "Touka pocrta" sBisercs uudposas nabopaTopus,
nepevyeHb JaTYMKOB KOTOPOW IMO3BOJISIET MCIIOIB30BaTh 3Ty JAOOpaTOPHIO MPU U3yUeHHH (PU3MKH,
XUMHUH U Onosoruu. BeeseHne B NIKOJBHBIN SKCIIEPUMEHT HU(POBBIX JTaTUUKOB ISl perucTpaliu
Pa3IMYHBIX BEIMYMH M BO3MOXKHOCTH HCIOJB30BATh KOMIBIOTEpP (CMapT(OH WM IUIAHIIET) JUIS
pacueToB U OMOPMIICHHS PE3yIbTAaTOB OMBITOB, TO3BOJISIET TMEPEHTH Ha HOBBIM KayeCTBEHHBIN
YPOBEHb IPOBEACHUS HU3MEPEHUM, YIPOCTUB IIPOLECC U3MEPEHHM M IIOBBICUB HMX TOYHOCTD.



[TosiBnieHne HUQPPOBBIX TEXHOJOTUH B JIa0OPATOPHBIX pabOTaxX MOBBIINIAET HX AaKTYaJbHOCTh H
MPUBJIEKATEILHOCTh B COZHAHUM COBPEMEHHOTO IIKOJIbHUKA, YCHUJIMBAET HATJSHOCTh KaK B XOJE
ONBITOB, TaK U NpU 00pabOTKe pPEe3yJbTAaTOB C HCIOJB30BAHHEM IPOTPAMMHBIX cpeiacTB. s
OKCIIEPUMEHTOB M0 OWOJOTUU U XHMHUHU 3TO SIBISETCS 3HAYMMBIM TEPEXOJIOM OT Ka4eCTBEHHBIX
HAOJIO/IEHUH U ONBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanue HH(prBOﬁ J'Ia60paTOpI/II/I CYHECCTBCHHO HU3MCHAACT IMOAXOAbI K IPOBCIACHUIO U
ACMOHCTPAlMOHHBIX, 1 YHCHUYCCKUX OIIBITOB:

Hcnonb3oBanue HUQPOBBIX MAATYUKOB B KAayeCTBE H3MEPUTENIbHBIX HHCTPYMEHTOB HW3MEHSET
MOJXO/IbI K IPOBEJICHUIO MIPSIMBIX U3MEPEHUH (PU3NYECKIX BEINYHH.

TpaguIIMOHHO B Ka4yeCTBE CPEACTB H3MEPEHUS HCIIOJIb30BAJIUCH MPOCTEHIINE HHCTPYMEHTHI
(ppIYa’kHBIE BECHI U PA3HOBECHI, MEH3ypKa, TUHAMOMETP, TEPMOMETpP) M CTpEJIOYHbIE MPUOOPHI
(amMIiepmMeTp U BOJIBTMETD).

Hcnonb3oBanue I_II/I(I)IZ)OBLIX AAaTYUKOB IIO3BOJISIET HAa COBCPIICHHO APYIOM KAa4Y€CTBECHHOM YPOBHC
MMPOU3BOJANTL H3MCPCHUA BPCMCHHU, PACCTOAHUA, HUMCTbL BO3MOXHOCTH PCruCTpupoBaTb MU
Ha6J'IIO,I[aTb HN3MCHCHHEC BO BPCMCHHU TAKUX BCIMNYHH KaK TCMIICPATYpPaA, JICKTPHUICCKOC HAIIPSKCHUC,
CHhJia TOKa U T.[.

OTH BO3MOXXHOCTH TIO3BOJIAIOT, HANPHMEP, HA YPOKaxX ()M3UKH C BBICOKOH TOYHOCTHIO U3MEPUTH
MT'HOBEHHYIO CKOPOCTb T€Ja, JIBHXKYIIErOCsS HEpaBHOMEPHO, HaOI0AaTh B JMHAMMKE IpPOLECC
ANIEKTPOMATHUTHOM MHAYKIIMM, BOSHUKHOBEHUE M W3MEHEHUE MHAYKIIMOHHOIO TOKA, MCCIIEIOBATh
U3MECHEHUE TEMIIEPATyphl C TEUEHUEM BPEMEHHU B IIPOLIECCE YCTAHOBJICHUS TEIUIOBOIO PABHOBECHS U
T.J.

Ha ypokax OuOJIOTMH TOSBISETCS BO3MOXXHOCTb HOJIYYMTh KOJIMYECTBEHHbIE JAaHHBIE IpU
IIPOBEJICHUH OIIBITOB, HAIPUMEP: IPU ONpEIesIeHUU (PaKTOPOB, BIUSIOLUIMX HA CKOPOCTh Ipolecca
dorocuHTe3a, NPU U3YYCHUM [IbIXaHUS KOPHEW M JIUCTbEB, NPU HCCIEAOBAHUM YCIOBUI
IpOpacTaHus CeMsH U T.1.

Ha ypokax XxuMuu Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOIAT MPAKTUUECKHE PAOOTHI MO0 H3YUECHHIO
mpoliecca 3JIEKTPOIN3a, UCCIEOBAHNE SK30TEPMUUECKUX U SHIOTEPMUUECKUX PEAKLIUNA, TETNIOBOTO
sbdexra ropenus tommBa U T.a. C UCHOJIB30BAaHHMEM TPATUIIMOHHBIX "aHAIOTOBBIX" CpPENCTB
NMoMOOHbIE W3MEPEeHMsI BBINOJIHUTH HEBO3MOXKHO. OjHaKo, MNpU Tepexojae Ha UPPOBYIO
7abopaTopri0 B TEMAaTHUYECKOM IUIAHMPOBAHUM HEOOXOAMMO MPEIyCMOTPETh JIOMOJHUTEIBHOE
BpeMs A 00ydeHHs padoTe ¢ JaT4uKamH, BKIOYas COOPKY SKCIEpUMEHTAIbHON yCTaHOBKU C
JATYMKaMU, CHATHE MTOKAa3aHUH ¢ IKpaHa KOMITBIOTEPA, OTPe/IeTICHUE TTOTPEITHOCTENH U3MEPEHHIA.

Jis paboThl ¢ HU(POBBIMU JaTYMKAMU HUCIIONB3YyeTCs CHEelHalbHOE MPOrpaMMHOE OoOecriedeHue,
YCTAaHOBJIEHHOE Ha KoMIbloTep. JlJis KOMMyHUKalUUU LU(POBBIX JAaTUYUKOB, 3alUCH U XPaHEHHUS
UH(pOpMaLKK, MOJYYEHHOH ¢ X MOMOUIbI0, IU(POBast 1a00paTopus UCIONIb3YeTCsl B KOMILJIEKTE €
HOYTOYKOM C HEOOXOJAMMBIM YCTaHOBJIEHHBIM ITPOTPAMMHBIM 00€CTIeYeHUEM.

Hcnonp3oBaHne KOMMBIOTEPHON (OpPMBI perucTpanuy MOJYYEHHbIX 3HAYEHUH M IMOCTPOCHHUS
rpadukoB W3MEHSET TOAXOABl K O(OpPMIEHUIO JaOOpaTOPHBIX W MPAKTHYECKHX pPaboT
00yJaromUMHUCH.

JlaHHbBIe, MOyYESHHBIE TTPU TTOMOIIH ITUGPOBBIX TaTYMKOB, BHOCSATCS B DJIEKTPOHHBIE TAOIHUIIBI, YTO
IMMO3BOJIACT CTPOUTH Fpa(l)I/IKI/I 3aBUCHUMOCTEN HUCCIICAYEMBIX BCIWYMWH Ha 3KpaHEC KOMIIBIOTCPA. Ha
OCHOBaHUU ATUX TpadUKOB JENaTh BHIBOABI O XapaKTepe 3aBHCHUMOCTH BEJIMYHUH OT BPEMEHH WM
Ipyrux mapamerpoB. Ha yrmyGneHHoM  ypoBHE 1enecooOpa3HoO 00ydaTh  IPOBOJUTH



anmnpOKCUMAIIMIO BEHIOPAHHBIX TOYEK UTOTOBOM Ipaduieckoil 3aBUCUMOCTBIO.

OTU HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3UPOBATh PYTUHHBIC IPOLEAYPHI 3allOJHEHHUS
TaOJIMII, BBIMOJHCHUE OJIHOTHITHBIX pacueToB, MOCTpoeHHs rpadukoB. lludposas dorokamepa
no3BoJsier cdororpadupoBaTh COOpPAHHYIO OSKCIIEPUMEHTAIBHYIO YCTAHOBKY U IPHKPEIUTH
dororpaduro B 37eKTpOHHBIA oT4eT. TakuM 0Opa3oM, OCYHIECTBISETCSA MEepexon K 0(pOpMIICHUIO
AJIEKTPOHHOTO OTYETa O MPOJICITAHHOM YKCIIEPUMEHTE, IIPOCKTHOM WIJIA UCCIIEIOBATEIBCKON padoTe.

B03M0XHOCTB MCTIONB30BaHMSI BHICOHAOIIOICHNUS 32 IPOIIECCOM BBITTOJIHEHUS MPAKTHUECKUX paboT
00y4aroIyUMHUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO PadoT.

DJNEeKTPOHHBI OTYET O TPOJCTAHHOW MPAKTUYECKOH pPabOTe MOMKET COMPOBOKAATHCS
NpUKpeIvieHHON  (oTorpaduei, KoTopas MO3BOJISIET OICHUBATH IPABUIBHOCTH COOpaHHOU
SKCIIEPUMEHTAIBHOW  YCTaHOBKH, 0OoOJiee TIOJIHO ONpENeNsATh IOJHOTY M  IPAaBUIBHOCTh
IPOJICJIAHHOTO UICCIIEZIOBaHM, aHAJIU3UPOBAThH JIOCTOBEPHOCTD MIPECTaBICHHBIX
9KCIIEPUMEHTAIBHBIX JAaHHBIX. [IpM  OJHOBPEMEHHOM  BBIIOJHEHWH Pa3HBIMH  TPYHIIaMH
00yYaroIMXCcs Pa3HBIX HCCIENOBATEIBCKUX PpaboT IernecooOpa3sHO HMCHOJIb30BaTh BUAEO3ANUCH
BCEro xoaa paboT. B 3ToM ciydae OIEHHMBATBHCS MOTYT HE TOJBKO MHPEAMETHBIC PE3YNbTaThl,
CBSI3aHHBIC C MTPOBEACHUEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHHKATUBHBIC W PETyJIATUBHBIC
JCUCTBHA: IUIAHUPOBAHUE DPAOOTHI, OTCIC)KMBAHHME XOAa pabOThl, KOPpEKIMs IUIaHa pPadoTHI,
KOMMYHHKAIFsI B COBMECTHOU AEATENBHOCTH, HATMYUE (MJIM OTCYTCTBUE) KOH(PIUKTOB U CIOCOOBI
UX PEIICHHUS.

Hcnonb3oBanue nupoBbix J1a60paTOpUil CyIIECTBEHHO PACHIUPSIET CIIEKTP BO3MOXKHBIX OIBITOB H
MCCJIEIOBaHMM, 0COOCHHO 3TO KacaeTcsl U3yueHUs: OMOJIOTHH U XUMHUH.

Pacimpenue cnexkrpa BO3MOXKHOCTEH MOXKHO IPOWJUIIOCTPUPOBATH HAa NPUMEPE H3YUYCHHUS
AIIEKTPOMArHUTHON MHIYKIHMHA B Kypce ¢(usuku. [Ipu nCnoiap30BaHMM CTPEIOYHOTO aMIlepMeTpa
TPaJULIMOHHO HAOMIONAIOT JUIIb (AKT BO3SHUKHOBEHMSI MHAYKLIHMOHHOIO TOKAa B IPOBOJHHUKE U
M3MEHEHHE €ro HalpaBJICHUs NP U3MEHEHUU CKOPOCTH BHECEHHS] MarHuWTa WM €ro MOJSPHOCTH.
Hcnonb3oBaHue IUQPPOBOro JaTyMKa IO3BOJSAET MONy4YUTh ocuuiuiorpamMmy OJIC uHAYKIUH,
BO3HUKAIOIIEH B KaTylIKe, IPU MPOJIETe Yepe3 Hee MarHuTa. JTO MO3BOJISIET CPAaBHUBATH 3HAUECHUS
MakcuMainbHbIX OJIC mpu mposere yepe3 KaTyLIKy MarHUTa ¢ pa3HbIMM CKOPOCTSIMH M C Pa3HOU
HOJIIPHOCTBIO, aHAJIM3UPOBATh BUJ MOJTy4YEeHHOU 3aBHCHMOCTH, KOHCTPYHPOBaTh
DKCIEPUMEHTAJIbHBIE 33Ja4l 110 U3YUYEHHIO 3JIEKTPOMAarHUTHON MHAYKIINH.

[Mudposast nabopaTopusi MO3BOJSET OPraHU30BaThb MPOEKTHYIO M y4e€OHO-HCCIIEI0BATENbCKYIO
JeSITebHOCTD LIKOJBHUKOB KaK B paMKaX ypOKOB, TaK M BO BHEYPOUHOH nesTenbHocTH. Hanuuue
pa3HooOpa3HBIX MUQPPOBBIX JATYMKOB JAa€T BO3MOXKHOCTH TPOBOJHMTH CaMble pPa3HOOOpa3HbIE
UCCIIIOBaHMs, ONUPAsACh HAa MHTEpechl oOyuaromuxcs. B kadecTBe mpuMepa MOXHO NPHUBECTH
WCCIICIOBAaHUST  HKOJIOTUYECKOM HANpaBJICHHOCTH TIO0 BBIABICHHIO (DAaKTOPOB  3arps3HEHHUs
OKpY’KalolIel cpelibl, U3y4EHUIO 3KOJIOTMYECKOr0 COCTOSIHUS MOMEIEHHUH IIKOJIbI, I0YBbI, BO3/1yXa
B HAaceJEHHOM IyHKTe U T.J. MccnenoBarenbckue paboThl ¢ HCIOIB30BaHUEM LHU(POBBIX JaTUUKOB
nenecooOpasHo mnpetararh ydammmes 10 - 11 kmaccoB B pamkax o0s3aTelnbHOM Ui HUX
NIPOCKTHOM JICATEIIEHOCTH. BBIOTHEHNE TakUX MPOEKTOB SBISICTCS OCHOBAHWEM Ui OIICHKH HE
TOJILKO YPOBHS C(POPMUPOBAHHOCTH MPEIMETHBIX PE3yJIbTaTOB, HO UTOrOBOW OLIEHKU JOCTHIKEHHS
METaINpPEeIMETHBIX Pe3yJIbTaTOB OOydYeHHs: KOMMYHHKATHBHBIX (KOTOpBIE OIICHHBAIOTCS KakK B
npolecce MpoOBEeIEHUs pPabdOThl, TaK W B MPOLECCE 3allUThl MPOEKTa WM HUCCIENOBaHUA) U
PETYISTHBHBIX (KOTOpPHIE OIIEHUBAIOTCS B MPOIECCE BHITOTHEHHS TPOEKTA).

OCHaHIeHI/Ie AJI1 U3YUYCHUA CbI/I?)I/IKI/I MMpeaACTaBJICHO B BUAC 060py)1013aH1/1${ A AEMOHCTPAlIHuOHHBIX
OIIBITOB U 060pyI[OBaHI/I$I JIA J'Ia60paTOpHLIX pa60T N YUCHHUYCCKUX OIIBITOB, BKIIHOYas 06].].[y10 JJISL



€CTECTBEHHO-HAYYHOT'O IHUKJIA MU(PPOBYIO JTA0OpPATOPUIO, a TaKke MU(PPOBYIO JTAOOPATOPHIO IO
¢u3uKe (KaK TOMOIHUTENBHBINA YJIEMEHT IS YTy OJIEHHOTO U3yUeHUs (PU3HKH).

JleMOoHCTpalMOHHOE 00OpyAOBaHME O0ECIEeUYnBACT BO3MOXKHOCTh HAOMIOJCHHUS OOJBIIMHCTBA
M3Y4YaeMbIX SIBJIEHUW, IPOLECCOB M 3aKOHOB. OJTO BO3MOXKHO IPH ONTHUMAJIbHOM COYETAHUH
AHAJIOTOBBIX M LU(POBBIX CpENCTB HAOIMIOACHUWS, aHamW3a W3MepuTenbHOM uHpopmanuu. Tak,
HanpuMep, Uik Kypca (U3MKH OCHOBHOMW IIKOJIBI €CTh BO3MOKHOCTh JIEMOHCTPAIIUU KJIACCUYECKUX
JIEMOHCTPAIIMOHHBIX AKCIIEPUMEHTOB: MaJeHue Tes B TpyOke HploToHa, meMoHcTpanusi neicTBUS
atMoc(epHoro naBineHus, 3akoHa [lackans, wu3MeHeHUs oO0beMa Tel TMpU HArpeBaHHUH
(oxJaxAeHUM), TPUTSDKEHUS MOJeKyd M T.0. HaGop mo sJexTpocTaTHKe JaeT BO3MOXKHOCTh
JEMOHCTPALMM  3JNEKTPU3alMU TeJl, 3aKOHAa COXPAaHEHMs 3apsAja, JUHUN HANPSKEHHOCTH
NIEKTPUYECKOTO0 TMOJIsI M T.JO. U MOXKET MHCIONb30BaThCsl Kak 8§ Kiacce NpU H3YYEHHH
3JIEKTPOMAarHUTHBIX SIBJICHUH, Tak U B 10 Ki1acce npu U3y4eHUH IEKTPOCTATUKH.

[Ipu mpoBeneHWU JAEMOHCTPAIMOHHBIX OIBITOB JIOJDKHBI COOMIOAAThCS TpeOOBaHUS K HX
HArJISIIHOCTY (SICHAsI M TIOHSTHASI TOCTaHOBKA OIBITA), BUIUMOCTH JIJIsl BCEX y4anmuxcs kiacca (mpu
HAIMYUU MEJKHX JICTAICH UCIONB3YeTCS WX YBEIMYCHHOC HW300pKEHUE TIPU ITOMOIIH
BeO-KaMepbl), 3MOIMOHAIBHOCTH M, MO BO3MOXXHOCTH, 3aHUMATEIbHOCTH (JIEMOHCTPAIlMOHHBIN
OTIBIT JIOJDKCH BBI3BIBATh WHTEPEC YYAIIUXCS, CO3/1aBaTh MOTHBAIMIO K HM3YyYCHHUIO TPEIMETA) H
yOeIuTENbHOCTH (ITOKA3bIBaTh TOT 2P EKT, HA JEMOHCTPALIMIO KOTOPOTO OH OBLIT HAMPABIIEH).

Opnako peanu3anus AEATEILHOCTHOTO TNOAXOAa B OOyueHUH (U3HKE NEPEeHOCHT aKIeHT C
JEMOHCTPALlMOHHOTO JKCIEpPUMEHTa Ha ydeHuuyeckuil. Hampumep, mo MexaHHKe HCCIEeOBaHHUE
KMHEMaTUYEeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMHKH, KOJIeOaTENbHbBIX JBIKEHUN IIEPEHECEHO B
YUYEHUYECKUH HKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. llpu wusyueHuu
JNEKTPOAMHAMUKH J1abopaTopHOE O000pYyJOBaHHME IO3BOJIET HCCIEAOBATh HE TOJBKO 3aKOHBI
IIOCTOSSHHOTO TOKAa, HO C KCIOJb30BAaHUEM KOMIBIOTEPHOIO ocuuiuiorpada Io3BOJISIET
MPOHAOIIOIaTh U UCCIEIOBATh AIEKTPUUYECKUE LEMU MEePEeMEHHOI0 TOKa, OJIOK TUOJIOB MO3BOJISIET
UCCJIEIOBaTh BOJIbTAMIIEPHBIE XapaKTEPUCTUKU Auoja. llpu u3yueHum ontuku sabopaTopHOE
000py/I0OBaHHE MO3BOJSAET HM3YYUTh 3aKOHBI T'€OMETPUYECKOW ONTHKH (TIpeloMJIeHHE CBeTa B
MONYUUJUHAPE W TIOJyYeHHE HW300pakKeHHs B JIMH3aX) W MPOHAOII0/IaTh OCHOBHBIC SIBJICHHS
BOJIHOBOM onTuku (uHTepdepeHIus ¢ Mojispu3alus), HUCCIenoBaTh Au(pakiuio cBeTa
(mndpakunoOHHAS PEIIETKA).

B coorBercTBUM ¢ mpeAMETHBIMH pe3yibTaTaMM o0ydeHus (Qusuke oOopyaoBaHue s
YUYEHUYECKUX OIBITOB 00ECIeUNBAET MPOBEACHHUE CIEAYIOMINUX TUIIOB padbOT, CrpyNIUPOBAaHHBIX IO
BUJIaM JIEATEIbHOCTH, HE3aBUCUMO OT X TEMATUYECKOW MTPUHAJIEKHOCTH:

1. IlpoBeneHue NpsAMbIX U3MEpEHHUH (U3NYECKUX BEIMUYUH (M3MEpEHUEe Macchl, 00beMa KHUJIKOCTH,
TEMIIepaTypbl KHUJIKOCTH, CHJIBI, CHJIBI TOKa, HANPSHKEHUS) C HCIIOJIb30BAaHHMEM AaHAJOTOBBIX H
U(PPOBBIX TPHUOOPOB.

2. IlpoBepka 3alaHHBIX MPEANONIOKEHHUHN (MpsAMbIe U3MepeHus: (PU3NUECKUX BEIMYMH U CpaBHEHHE
3aJJaHHBIX COOTHOIIEHUIN Mexay HUMHK). Hampumep: mpoBepka yCIIOBHM IUIaBaHUS Tell, YCIOBHM
paBHOBecHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH MOCIEI0BaTEIbHOIO U MapauIeNbHOIO
COEIMHEHUS TIPOBO/IHUKOB U T.JI.

3. Pacder mo mojy4yeHHBIM pe3yJbTaTaM INpPSMBIX M3MEPEHHMH 3aBUCUMOIO OT HHMX IapameTpa (B
OCHOBHOI1 1IKOJ€) U KocBeHHble u3Mepenus (B 10 - 11 kiaccax). Hanpumep: yckopeHue Tena npu
PaBHOYCKOPEHHOM  JIBUKEHMH, YCKOPEHHME CBOOOJHOTO TMAaJEHUs, JKECTKOCTh IPYXHHBI,
KOd(PUITMEHT TPEHUsI CKOJIbKEHUSI, MEXaHW4YeCKasi paboTa U MOITHOCTh | T.]I.



4. HaGmonenue sBIEHWN M MOCTAHOBKA OMBITOB (Ha Ka4eCTBEHHOM YPOBHE) IO OOHApPYKEHHIO
¢dakTOpoB, BIMAIOIMX Ha MPOTEKAaHWE JaHHBIX sBJICHUWH. Hampumep: mnpsmMonuHENHOE
pacrnpocTpaHeHHe CBETa, TUCIEPCUs CBETA; U3YUYCHHE CBOMCTB M300pa)KeHHs B IUIOCKOM 3epKalie U
T.II.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYMHBI OT APYrol C MpPEeACTaBICHUEM
pe3yabTaToB B BHUJAE rpaduka M pacyera MCKOMOro mapamerpa. Hampumep: 3aBUCUMOCTH ITyTH
PaBHOMCPHO ABWIKYIICTOCA TCJIa OT BPCMCHU ABWIKCHUSA TCJIa; CHUJIbI TPCHUSA CKOJIBKCHUS OT CHJIbI
HOPMAaJIbHOT'O JAaBJICHUs], KaueCcTBa 0OpaOOTKU MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CUJIbI TPEHUS OT
miomaan COIPHUKOCHOBCHUSA TCJI; CHUIIBI YHPYTOCTU OT YIJIMHCHHUA IIPYKHUHBI; BLITaHKHBaIOHIeﬁ
CHJIBl OT 00beMa NOIpYKEHHOW 4acTW Tela M OT IJIOTHOCTH KHMJKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTH TeJIa, OT IIIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJO U T.1.

JlaGopaTtopHOoe 00OpyZOBaHHE OOECIEYNBACT CAMOCTOSTCIbHBIA YUYCHHUYSCKHH SKCIICPUMEHT,
KOTOPBI MOXET UMETh pa3iudHble POPMbL: PPOHTAIBHBIA SKCTIEPUMEHT ((PPOHTAIBHBIC OMBITHI U
nabopatopHble paboOThI), pabOThl MPAKTHKyMa, y4eOHO-HCCIEeNOBATENbCKHE PAa0OThI U MPOEKTHI
IKCIIEPUMEHTAIBLHOTO Xapakrepa. [Ipy 3TOM HOPMAaTHBHO-0053aTEIbHBIM BHE 3aBUCUMOCTH OT
ypoBHS u3ydyeHuss Qu3uku (0a30BbIA WM yriayOJeHHBbIH) W 0O0pa30BaTENbHONW MPOrpPaMMBI
(OCHOBHAsI WJIM CpEIHSS IIKOJIA) SBISETCS (POHTAIBHBIN 3KCIEpUMEHT. VIMEHHO TOCpeacTBOM
(pPOHTATBHOTO 3KCIIEPHUMEHTAa JOCTHTAIOTCS MPEIAMETHBIC PE3yJbTaThl AKCIEPUMEHTAIHLHOTO
XapakTepa, a yJalluMHUCs OCBAaMBAIOTCSI CIIOCOOBI JEHCTBUI, COOTBETCTBYIONIUE YKA3aHHBIM BBIIIIC
ISTH TUNIAM padoT. JIabopaTopHBbIid MPAKTUKYM II€JIeCO00pa3eH TOJIBKO MPH YIiyOJIEHHOM ypOBHE
W3YYCHHS MTPEIMETa.

OnTuManbHBIM Ui JTOCTH)KGHUSI 1eleld TPOBEACHHS (POHTAIBHOTO SKCIIEPUMEHTA SIBISIETCS
npejcTaBieHue JabopaTOpHOro 00OpyIOBaHMUS U MAaTE€PUAIOB B BUAE TEMaTHUECKUX KOMILIEKTOB
0 MEXaHUKE, MOJIEKYJSIPHOH (H3HMKE, IMEKTPHUECTBY M ONTHKE. VCmonb30BaHMEe TeMaTHYeCKHX
KOMILJIEKTOB CIIOCOOCTBYET (POPMUPOBAHUIO TAKOT'O BayKHEHMILIEro yMEHUs, Kak MoJ00p yJaluMucs
000pyZI0BaHHS B COOTBETCTBUM C II€JIbI0 HCCIENOBAaHUS U3 H30BITOYHOH HOMEHKJIATYpPHI
NPEIOKEHHOT0 KOMITJIEKTa; MO3BOJISIET MPOBOIUTH SKCIEPUMEHTAIbHYIO paboTy Ha JH000M 3Tarne
YpOKa; YMEHbIIAeT TPYAOBbIE 3aTpaThl YYHUTENs MpPU IMOATOTOBKE K YypOKaM, IIOCKOJIbKY He
TpebyeTcs IepeKOMIOHOBKA 000PYAOBaHUs B COOTBETCTBUU C 3a/ladaMU KOHKPETHOI'O YpOKa.

[Tpy naHMpOBaHUM MPAKTUYECKHX padOT BaXHO MMETh B BUIY, UYTO IPEAMETHBIE PE3YyJIbTaThI
HKCIEPUMEHTAIBHOTO XapakTepa MOTYT OBbITb OCBOEHBI TOJBKO MpPHU ONTHUMAJIbHOM COYETaHWUU
KpPaTKOBPEMEHHBIX (DPOHTAIBHBIX OMBITOB M OJJHOYACOBBIX J1a00PATOPHBIX padoT.

BaxxHoe 3HaueHue uMeeT TOT (HaKT, YTO B COCTaB (PPOHTAILHOIO O0OPYAOBAaHUS HapsALy C
AQHAJIOTOBBIMM BXOJAT M 1LUGpPOBBIE cpeacTBa u3MepeHUs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEeKyH/JOMEp C JaT4YMKaMH, JJIEKTPOHHBIE BECHl MU JATYMKU LUPpoBoil mnaboparopuu. Takum
00pa3oM, Ipu NMPOBEJAECHNU (PPOHTATLHOTO SKCIIEPUMEHTA B OCHOBHOM HIKOJI€ YYEHUKH 3HAKOMSATCS
C DJIEKTPOHHBIMH CTIOCO0aMH U3MEPEHUN U BBIYUCIICHUH.

brnok o6GopynoBanust Ui y4YyeHMUYECKMX paboT mo ¢usuke chopMupoBaH Ha 0a3e mNepedHs
o0OpymoBaHMS IS TPOBEACHHS OCHOBHOTO TOCYJAapCTBEHHOTO JK3aMeHa Mo  (hU3HKe.
Hcnonb3oBanue mnpubOOpOB M OOOpPYAOBaHUS C E€AMHBIMM JJIsI  BCEX  OOydYaromuxcs
XapaKTePUCTHKAMH TTO3BOJISIET CTaHAAPTH3UPOBATH MPOIEAYPHI BHITOTHEHHUS YKCIIEPUMEHTAITBHBIX
3aJaHUi Ha 2K3aMeHe M 00ecleYuTh HAJIKHYIO OLIEHKY PE3yJbTaTOB Ha OCHOBAHUM JKCIIEPTHOM
NPOBEPKH OTBETOB oOydJarommxcsi. [Ipy STOM OCHOBaHWEM ISl BBIBOJA O TPaBUIBHOCTH
NPOBEICHUS JIaHHOTO OIbITAa SBIAIOTCS PE3yJIbTaThl, IOJyYEHHBbIE YYalUMHCA MOCPEICTBOM
NPSIMBIX U3MEPEHHH 3aJaHHBIX (PU3NICCKUX BEITHMUUH.



HaGop nnsi mpoBeneHHsT OCHOBHOTO TOCYJIapCTBEHHOTO JK3aMeHa 00ecreunBaeT pa3padoTKy
HECKOJBKUX OAHOTHUIIHBIX SaHaHI/If/'I IIpU KUCIIOJIB30BAHWHU OJHWHAKOBOI'O 060py,IIOBaHI/I$I C pa3sHbIMU
XapaKTePUCTHKAMH. DTOT MOIXO/I IIeJIECO00Pa3HO MUCIOIb30BATh U MPHU MPOBEACHUN (HPOHTAIBHBIX
OMBITOB U JabopaTopHbIX paboT. Hampumep, nmpu mpoBeACHUN HCCIIEAOBAHUS 3aBUCUMOCTH CHIIBI
TOKa OT HAINpPsDKEHUS MOXKHO BBIJICIUTH B KJlacce TPYMIbI, KOTOPbIe OYyAyT MPOBOJUTH JAHHOE
WCCJICIOBAHKE, HCIIONB3Ys PE3UCTOPHI C Pa3HBIM COIMPOTUBIICHUEM, H JIaMmouky. [1o pe3ynpTaTam
MOYKHO CPaBHHUTH TOJYYCHHBIC 3aBHCHMOCTH, OOCYJWUTH TPAHUIIBI BBIMOJHEHHs 3aKkoHa Oma Juis
y4acTKa [EeMu, OMPEISIUTh COPOTHBIICHUS PE3UCTOPOB.

CrnemgyeT OTMETUTH, YTO MPH NPOBEACHHH (PPOHTAIBHBIX ONBITOB W J1a0OpaTOpHBIX paboT B
OCHOBHOM IITKOJIE TpeOYyeTCs 3aIUCh PE3yJIbTATOB BCEX MPSIMBIX U3MEPEHUN C y4eTOM aOCOIIOTHOM
MOTPEIIHOCTH.  37eCh TPH  WCIONB30BAHUHM  TPATUIIMOHHOTO 000pyAOBaHUS  (MEH3YpOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX aMIIEPMETPOB W BOJBTMETPOB aOCOIIOTHYIO
MOTPEIIHOCTH I[eJIECO00Pa3HO CBS3BIBATh C LIEHOW JeNeHus mpubopa, a mpu nepexojae K nudpoBsiM
UHCTpyMeHTaM (UIudpoBble BeChl M JATYUKH) YYUTh paboOTaTh C OMUCAHHUSAMH 3TUX MPUOOPOB,
BBIJICTISIL JTaHHBIE 00 aOCONFOTHOW IMOTPENIHOCTH, JIMOO TMpejiarath 3HAYCHHE IMOTPEITHOCTH B
TEKCTE 3aJaHuil.

[lpu mnpoBeneHWHM WCCIENOBAaHHUS 3aBUCHUMOCTEH OJHOW (PHU3MUECKOW BEIWYMHBI OT JAPYron
yyaluecs: JOJDKHbI OCBOUTh MOCTPOEHHE I'paMKOB € YKa3aHHEM aOCONIOTHBIX MOTPELIHOCTEH, a
IIPU MPOBEACHUN PabOT Ha MPOBEPKY MPEANOI0KEHUHN - YMETh CpaBHUBATh 3HAYEHMSI IBYX IPSIMbIX
U3MEPEHUN C ydeToM aOCONIOTHOM MOrpelmHOCTH (HampuMep, HMyTeM CpaBHEHMs MHTEPBajOB
NOJIyYEHHBIX 3HAYeHWM Ha 4ucioBoi ocu). [IpoBeneHue u3MepeHHI W UCCIENOBAHUM B Kypce
¢u3uku 10 - 11 KkyaccoB MAOMOJHSIOTCS MCIOJIB30BAHUEM OTHOCHUTENIBHBIX IOTPELIHOCTEH,
ydamuecs JOJDKHBI HAYYUThCA PAaCCUUTBIBATH OTHOCHUTENIBHBIE ITOIPEHIHOCTH B IMPOCTEUIIHAX
CIIy4asiX IPsIMbIX U3MEPEHUN U CPAaBHUBATh TOYHOCTD PA3IMYHBIX U3MEPEHUI.

OO0paiiaeM BHHMaHHE, YTO OLIEHHMBAHHE J1a0OPATOPHBIX pabOT JODKHO Oa3upoBaThbes, Kak M B
KpUTEpUAX OICHUBAHMUsS OJKcHepuMeHTalnbHbIX 3amaHuii KMM OI'D, He Ha mnpaBUIBHOCTU
odopmieHus otdera o paboTe, a Ha MPAaBUIBHOCTH JEHCTBUIA 1O cOOpY YCTAaHOBKH, MPOBEACHMIO
OTIBITOB, CHATHUIO MTOKa3aHUN IPUOOPOB.

OcHauienue Ui U3y4eHus: OMOJIOTUU MPEICTABICHO KOMIUIEKTaMH JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repOapreB M KOJUICKIIMKA TO pa3HbIM TeMaM Kypca OMOJorvu, a Takxke udpoBoit
nabopaTopueit 17 IPOBEeHUs IPaKTUYecKuX padboT. KpoMe Toro, npu u3ydeHuu OMOJIOTHH MOKET
UCIONB30BaTh IMGpoBas jgaboparopus Mo OUONOrMM (KAaK JONOJHUTENIbHBIM 3JEMEHT IS
yI1y0JIEHHOTO U3YyUYeHHS Kypca).

B yuebHOM mporecce ydaimuecss TOMKHBI MONTYYUTh BO3MOKHOCTH YYBCTBEHHOTO BOCHPUSITHUS
M3Yy4aeMbIX SBJICHUM U 00beKTOB. OJHAKO M3ydaeMbIe SBJICHHUS U OOBEKTHI HE BCEr/a MOTYT OBITh
HEMOCPEJICTBEHHO BOCIPOM3BEJCHBl WM TOKa3aHbl B Y4yeOHOM TMOMeIlleHHdu. B 3Tom ciydae
y4ueOHOe 000py/IOBaHKE JA€T BO3MOKHOCTh UX BOCIPOW3BECTH OMOCPEIOBAHO, YepPe3 KOJUICKITHIO,
repOapHbIil TUCT, MUKpOTIpEnapar, MoJiejb, BUAeOpparMeHT U T.11.

Brnaxnble mnpenaparhl MpeACTaBISIOT CcOOOW HaTypalibHble OOBEKTHl, CMOHTHPOBAHHbIE Ha
CTEKJIIHHOW IUIACTMHKE W ONYILEHHBIE B CTEKJISIHHBIM LUIMHAP C KOHCEPBUPYIOLIEH >KUIKOCTBIO,
a100 NpeCTaBlIEHHbIE B IUIACTHKE. 3/1€Ch MPEAararTcs TOTAJIbHBIE MpenapaTsl, M03BOJISIOIINE
U3yydaTh BHEIIIHEE CTPOCHUE OpraHu3Ma WM ero yactu, (Hanpumep: "Kopenb 0000Boro pacreHus ¢
kinyOenpkamu", "[agroka"); aHaTOMUYecKHe MIpemnapaThl, IpeJHa3HAYeHHbIE ISl W3Y4YEeHHs
BHYTPEHHEr0 CTPOEHHUS OpraHM3Ma WIM €ro opraHoB (Hampumep: "BHyTpeHHee CTpoeHHe
asarymku", "BHyTpeHHee cTpoeHre NTUIlbl'"); OMOJI0rH4YecKre mpenaparsl, Jalouie MpeicTaBIeHe



0 CTamusx pa3BUTHs opraHusma (Hampumep: "Pa3Butue xoctuctoil peiObl", "Pa3zButne kypuirs").
Bnaxxnbie mpenaparbl UCMONB3YIOTCA KaK pa3/aTOYHbIA MaTepuai B MPOIecce JAEMOHCTpAlUU MPpU
M3YYEHUH HOBOTO MaTepuaja WJIM B I[POLECCE BBINOJHEHUS MPAKTUYECKUX 3aJaHHil,
pa3pabOTaHHBIX HA KX OCHOBE.

['epOapun - coOpaHue MpPEeCCOBAHHBIX, 3aCYIIEHHBIX PACTCHUN WIIM UX YacTel MOMOTaloT H3y4aTb
pacTeHHe B KaOMHETE M y3HaBaTh €ro B MPHUpOJE, a repOapu3anms - HauboJiee MPOCTOH CIIOCco0
COXpaHEHHs PACTCHHH M WX YacTel B TeUEHHE JJIUTEIBHOIO BpeMeHH. B mepeuHe mpeiaraercs
cucreMatuueckuii repbapuii (Hampumep, "OCHOBHBIC T'PYIIBI pacTeHHi") U repdapuii 1Mo oOoIei
Ouonornu (KOTOPBIA TO3BOJIAET MPOUIUIIOCTPUPOBATH HM3MEHYMBOCTH, MCKYCCTBEHHBIA OTOOD,
CHCTEMaTHUYECKHE KATErOPHH U BUI000pa30BaHKe, TUBEPIEHIINS U KOHBEPT CHITUS, TOMOJIOTUYHBIC U
AQHAJIOTHYHBIC OPTaHbl, pyAUMEHTApHBIE OpTraHbl, apoMopo3, uanoafanTanus (GeHoTUn U reHOTHII,
NOJUIUIOUVSI, OTHAJICHHAss THOpUIM3alMs, B3aUMOJCHCTBUE pACTCHUH ¢ aOMOTHYECKUMHU
dakTopamMu cpenpl, B3aMMOJEHCTBHE pacTeHHil ¢ Omornyeckum (axkropamu cpexbl). ['epbapHbIit
MaTepHall UCIOJIb3YIOT KaK pa3JaTOYHbI MaTepHuai Ui IEMOHCTPAIIUN U3y4aeMbIX OOBEKTOB, IS
BBITTOJIHEHUSI MPAKTUYECKUX 3aJaHUid TMPU 3aKPEIUICHUH MaTepualla WM AMArHOCTHKH ydeOHBIX
pE3yJIbTaTOB.

Taxke TpeACTaBICHbl KOJJIEKIUH - HAOOphI TPEAMETOB WJIM BEUIECTB, IMOAOOpPAHHBIX IO
onpeneneHHbIM npu3HakaM. OOBeKTaMH MX MOryT OBITh pacHpaBi€HHblE U 3acCylICHHBIE
HACEKOMbIE, PaKoOOpa3Hble, PAaKOBUHBI MOJUIIOCKOB, OT/EIbHBIE YacTU CKEJIETOB >KUBOTHBIX. B
KOJIJIEKIMSIX COYETAIOT HATypajbHbIE OOBEKThI C UX U300paKEHUEM B BUJEC PUCYHKOB WM MYJISDKEH
- nmutanmid. [IpemioxkeHHsie B nepeyHe MOp(OIOrnyeckre KOJUICKIUH JAI0T IMPEICTaBICHHE O
BHEIIHEM CTPOCHHUU OpPraHOB MJM HUX YacTel, I03BOJIAIOT IPOBOAUTH CPABHEHUS OOBEKTOB,
BBISICHATH UX 0OOLME YepThl U 4epThl pazinuuus (Harnpumep: "[IpeacraBurenu oTpsI0B HACEKOMBIX"
U J1p.); 00111€01O0I0INYEeCKHE KOJJICKIMH MTO3BOJISIOT BBIACHATH B3aMMOCBSI3U B OPraHUYECKOM MUDE,
paccmaTpuBaTh pa3BUTHE OPraHU3MOB, IPOCIIEKUBATH OOIIEOMOIIOTHYECKUE 3aKOHOMEPHOCTH
(manmpumep: "IIpuMepsl 3aUTHBIX MpUciocobaeHnit y HacekoMblx'"). Komnekuuu, kak u repdapuu,
UCIIONB3YIOT KakK pa3/laTOYHbI MaTepuan il JEMOHCTpAallMU H3y4aeMblX OOBEKTOB, JUIf
BBIMOJIHEHUS] MPAKTUYECKUX 3aJlaHUi NpU 3aKpelUIeHUH MaTepualla MM JMArHOCTHKH y4eOHBIX
pe3yJIbTaToB.

O3HakomMiieHHue ydJamuxcsa € MHUKPOCKOIMUYCCKHUM CTPOCHUCM JKHMBBIX OPraHu3MOB - OJJHa U3
[JIABHEMIIUX 3aJad HayKH, MO3BOJSIOMIMX IOABECTH IIKOJBHUKOB K IOHHMAaHHMIO €IUHCTBA
OopraHu4eckoro mupa. Jis nmpoBenaeHus 1a00paTopHBIX paboT B U(POBYIO TaOOPATOPUIO BKITIOUEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY bl M 000pYy/I0BaHUs OOIEro Ha3HAYEHUSI UMEIOTCSI HE00X0AUMOe
OCHAIIIEHHE ISl IPOBEICHUS Ja00PaTOPHBIX paldoT.

[ludpposass naGoparopus BKJIHOYAaeT HAOOp i H3TOTOBJIEHUS MHUKpompemnaparoB. CBexue
npenapaTrsl M3rOTaBIMBAIOT JJIs HEMEIJIEHHOrO paccMOTpeHus. K HUM OTHOCATCSA KHUJIAKOCTHBIE
(0OBEeKTHI OOBIYHO MOMEIIAIOTCS B BO/Y, a IIPenapaThl COXPAHIIOTCA B TEUEHUE HECKOJBKUX JIHEH),
cyxue (HampuMmep, 4YacTUIly NTHYbEro TIepa, MPOCTO IOJOXKUTh Ha TMPEAMETHOE CTEKIO H
MHUKPOCKOIIMPOBATh), JKUBbIE Ipemnaparbl (Ma3Ku - Kaluld SKUIKOCTH, HalpuUMep KpOBH) H
BUTAJbHBIE TMIpernapaTbl (KOTOpbIE HCHOJB3YIOTCA Ui M3YUYEHHUS MAJIOKJIETOYHBIX OOBEKTOB
(mpocTemmx, KOJOHUHM Bopopocineil), i HaOmOACHUS JBHXEHUS (TyQenbkd, ameosbl).
[TpuroTtoBneHne MUKpoOMpenapara BpIpadaThIBAaeT y y4allerocs HaBbIKM CaMOCTOSTENbHON padoThI,
AKTUBM3UPYET UX MO3HABATENIBHYIO E€ATEIbHOCTh U 3HAKOMUT C TEXHUKON U METOAMKON HAyYHOTO
uccienoanus. B nudposyro naboparopuio BKIIOUEH Takke M HaOOp MHUKPOIpPEnapaToB, KOTOPHIH
COJIEP/KUT TIOCTOSIHHBIE IIpEnaparbl, JOJIFO€ BPEMsS COXPAHAIOLIUECS B IMPUTOJHOM JUId
MUKPOCKOTIUPOBAHUSI BUJIE.



Crnenyer OTMETHTh, UYTO HapsAy C HWCHONB30BAaHWEM MEPEYMCICHHOTO BBINIE Y4eOHOTO
000pyIOBaHUs BaXXHYIO POJIb B U3YYCHHUU OWOJIOTHH WIPAIOT MPHPOJHBIE OOBEKTHI, TaK KakK B
OOJIBIIMHCTBE CIIy4aeB TOJBKO OHM MOTYT OOECICYUTh HAWOOJNBIIYI0 KOHKPETHOCTh M IOJHOTY
3HAHUH Yy4YalMxcsi, TOMOTAIOT (OPMHPOBAHUIO Yy HUX NPABWIBHBIX Ouomormueckux 3HaHuil. K
TaKUM XMBBIM O0BEKTaM OTHOCAT PACTEHHMS, )KUBOTHBIC )KMBOTO YroOjKa, aKBapruyMa, TeppapuymMma.
O¢ddeKkTUBHBIM CpPEeICTBOM 3HAKOMCTBA C IPUPOJAHBIMH OOBEKTAMM SIBISIOTCS JKCKYpPCHU B
OMoNornYeckue U KpaeBequecKre My3eH, OOTaHMYECKHE CaJibl, 300MapKU M OKPY)KAIOIIUE MIKOIY
€CTECTBEHHBIE U UCKYCCTBEHHBIE IPUPOTHBIE COOOIIECTRA.

TpaauunoHHbIE OWOJIOTHYECKUE MYJISDKH M MOJIEIM B HACTOSIIEE BPEMS YCIEUIHO 3aMEHSIOTCS
nupoBbIMU  00pa30BaTENbHBIMU pecypcamMu: Buieo(parMeHTaMu, aHUMAIMed, BUPTYaTbHBIMU
nabopatopusmu. LludpoBeie oOpa3oBarenbHbIE pecypchl HE MOTYT CTaTh HMOJHOLCHHOHN 3aMeHOM
peabHbIX MPHUPOJIHBIX OOBEKTOB, HO JAlOT BO3MOXHOCTH IO3HAKOMHUTBCS € Oojee HIMPOKUM
KPYIroM OOBEKTOB, CO3IAI0T MPEANOCHUIKM JIsi MHTEHCU(UKAIUK 00pa30BaTENbHOTO IMpoLecca U
o0ecrieunBarOT  HE3aMEAJUTENIbHYI0  OOpaTHYI0  CBf3b, KOMIIBIOTEPHYIO  BH3YyallU3allUIO
UH(POpPMAaLIMU, aBTOMATU3AIUIO YIIPABICHHUS yUCOHOU NEesITeTbHOCTHIO U KOHTPOJIb €€ Pe3yJIbTaTOB.

OcHameHue Uil HU3y4€HUs XMMUHU NPEACTABICHO B BUJE JIEMOHCTPALMOHHOTO 000pYyIOBaHMS,
KOMIUIEKTa XUMHUYECKHUX PEAKTUBOB C HEOOXOAMMBIM OO0OpYyIOBaHHMEM M3 OOIIEro KOMILJIEKTa
nocysipl 1 000pyOBaHMS JJIsl YUEHHUUYECKUX OIBITOB U KOMIUIEKTa Koyulekuuid. Kpome toro, nmpu
U3yYEHUH XUMHH HCIIONIB3YeTCsl 00MIast IIsl eCTECTBEHHO-HAYYHOTO UKJIAa IH(poBast 1abopaTopus,
a Take 1udpoBas J1abopaTopus MO XUMUU (KaK JONOJHUTENbHBIM 37€MEHT Ul yriryOJIeHHOTro
U3YYEHUS XUMUH).

JIeMOHCTpallMOHHBIM 3KCIEPUMEHT SBJIIETCS Ba)KHOM YacTbl0 OOYYEHMS] XMMHH. 31€Ch Ba)KHO
HOMHUTb, YTO TPU €ro MPOBEACHUU 0053aTEeNIbHO JOJKHBI OBITH COOJIOAECHBI BCe HEOOXOIUMBIE
JTaIbl:

MOCTaBKa 11eJIM SKCIIEPUMEHTA,

OTMKCaHUe HEOOXOJUMOTO ISl €0 BHITIOTHEHHUS 000PY/I0BaHUS M PEaKTHUBOB,

TJIAHUPOBAHUE TOPSIKA IPOBEIACHUS,

OTIMCaHUE UCXOIHBIX BEIIECTB,

MIPOTHO3UPOBAHUE 0’KMIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHUM U PE3yIbTaTOB KCIIEPUMEHTA,
ONMCaHUE U3MEHEHU, MPON30LIEINX C BEIIECTBAMHU,

(GbopMyITUPOBKA BHIBOJOB M3 DKCIIEPUMEHTA,

CO3/IJaHME PUCYHKA IKCIIEPUMEHTAILHON YCTAHOBKH M COCTABJICHUE YPABHEHUS PEAKIIUM.

B mnpouecce mnpoBeneHUs AEMOHCTpalUi, ydYalllMecs OCBauBAIOT JTalbl IPOBENEHUS OIIBITA,
no3toMy Haubonee H(PQPEKTUBHBIM SBISETCS HE MPOCTOE ONUCAHHWE OIbITa YYUTENIEeM, a
UCIIOJIb30BaHUE 3BpUCTHYECKOM Oecenpl. [lpu peanusanmuu Takoro cueHapus Jake HE O4YeHb
CJIOKHBIN OMBIT 3aHUMAET JAOBOJIBHO MHOTO BPEMEHHU, HO CJIEZIOBAHHE €My TO3BOJISIET 00eCneunuTh
NOHMMaHWe OOy4YaloUMMHUCS TPHUEMOB HAYYHOTO I[IO3HAHMA M HCIOJIB30BAaHHE MX YXKE B
CaMOCTOSITEJIbHON JIEATEIbHOCTH B IIPOLIECCE YUEHHYECKOro skcnepuMmenta. Ha HavanbHOM 3Tame
u3ydeHuss XxuMuu (B 8 - 9 kjaccax) MMEHHO TaKOW IMOAXOJ IO3BOJISET JTOCTHYb MaKCHUMAaJbHOU
3¢ (HEeKTUBHOCTH OT MPOBEACHUS Ja0OPATOPHBIX U MPAKTHUUECKUX paboT, a Takke cPopMUPOBATH Y
y4YaluXcs OTBETCTBEHHOE OTHOIIEHUE K DKCIIEPUMEHTY.

HpI/I OLICHUBAHWU YUYCHHUYCCKUX IMPAKTUYCCKUX pa60T uenecoo6pa3Ho YUUTBIBATE TIOAXO/bI,



UCIIONIB3YIOLIME B SK3aMEHAIMOHHBIX Marepuaiax. Tak, B HacToslIlee BpeMmsi Ipeajaraercs
AKCIIEPUMEHTAJIbHOE 33/1aHUE, IIPElyCMaTPUBAIOLIEE BEIOODP ABYX BEUIECTB U3 MATH MPEI0KEHHBIX
U TIPOBEJCHHE C HUMH PEaKUUid, OTPaKAIOIIMX XMMHUYECKHUE CBOMCTBA YKa3aHHOIO B YCJIOBUHU
3azaHus BenlecTBa. OneHMBaHUE MJIET HAa OCHOBAHMM OTYETa YYEHHMKA O IPOJAEIaHHOW pabote
(ypaBHEeHMsI peaklMii, BBHIBOABI O HAOMIOACHMSIX) M HAa OCHOBAHUU MPSMOro HAOIIOJEHHUS 3a
JNEHCTBUSAMHU YUCHHKA IO MPOBEJACHUIO OMBITOB. IIpy 3TOM BBIAENSAIOTCS 3Tambl 0TOOpa BELIECTB U
CMEIIMBAHUS BEIIECTB B COOTBETCTBUH C MMyHKTAMH MHCTPYKIIMH K padoTe.

BaxxaelmumM HanpaBiIeHUEM KaK JeMOHCTPAIIMOHHOTO, TaK U YYCHHYECKOTO AKCIICPUMEHTA JTOJHKHO
CTaTh HCIIOJIb30BaHUE IU(POBON JTAOOPATOPUHU, KOTOpAs IMO3BOJSIET OPraHW30BATh XUMHUYECKHIA
AKCIEPUMEHT Ha MPUHIMITHAIEHO HOBOM YPOBHE, IIEPEHTH OT KAYECTBEHHON OLIEHKH HAOJI0IaeMbIX
SBIICHUH K CHCTEMHOMY aHalIW3y KOJIMYECTBEHHBIX XapakTepuctuk. [Ipm pabore ¢ maTdmkamu
nudpoBoit 1abopatopuu 0OECIIEYMBACTCS aBTOMATH3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XO
IKCIIEPUMEHTa MOXET OTOOpakaThCs B BUJE I'papMKOB WM MOKA3aHUW MPUOOPOB, a Pe3yJbTaThl
OKCIIEPUMEHTOB MOTYT COXPaHAThCS JUIUTEIbHOE Bpems. HamOosiee akTyalbHBIM JUIS XUMHH
SIBIIIETCSL TIEPEX0JI K KOJMYECTBEHHBIM XapaKTCPUCTUKAM, KOTOPBIM MOXKHO TMPOWJLIIOCTPHPOBATH
CJICAYIOUIMMH TPUMEPAMHU: U3yUYeHHE CTPOCHHs IUTAMEHH, ompexaeicHue pH B pa3HbIX cpenax,
OTIpe/IcNIeHUE CKOPOCTH PEaKI, U3yUYeHUE BIHSIHHS KOHIICHTPAIIMH U TEMIIEPaTyphl HA CKOPOCTh
PEaKIIHH.

[udposas 1abopaTtopusi MO3BOISIET PEATHU3OBATH MEXKIIPEIMETHBIE CBSI3U C JIPYTHMHU MPEIMETaMU
€CTECTBEHHO-HAYYHOI'0 LMKJA, IOCKOJbKY JaeT BO3MOXKHOCTh BBIIOJHATh HMHTETPUPOBAHHBIE
yueOHbIE€ UCCIIEI0BAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHATh U OCBAauBaTh 3JIEMEHTbHI CTATUCTUKU
U UH(OpMaIIMOHHBIE TEXHOJIOTHH.

Ipunooswcenue N 6

K Memoouueckum pekomeHoayuam

INPUMEPHbBINA NIEPEYEHBb OFOPYJIOBAHUS,
PACXO/JIHBIX MATEPHUAJIOB, CPEJICTB OBYUYEHUSA U
BOCIIUTAHUS JUISI CO3JAHUSA 1 OBECIIEYEHUS
®YHKIIMOHUPOBAHUSA HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOM N TEXHOJOTIMYECKOU
HATIPABJIEHHOCTEM "TOUYUKA POCTA" B
OBIIEOBPA3ZOBATEJIBHBIX OPTAHU3ALIMAX,
PACIIOJIOKEHHBIX B CEJIbCKO MECTHOCTHU U
MAJIBIX TOPOJIAX

Tabnuya N 1

CTAHJAPTHBIH KOMILIEKT



Haumenosanue
obopymoBaHus

Kpatkue npumepHbie
TEXHUYECKHE
XapaKTePUCTUKU

KonnuecTBo equHuII
JULST
00111600pa30BaTEIIbHBIX]
OpraHu3alui, He
SIBJISTFOILIX CST
MaJIOKOMIUIEKTHBIMH,
ell. U3M.

KonnuecTBo enuHuIL
JULST
00111600pa30BaTEIIbHBIX]
OpraHu3alni,
SIBJISTFOILIUX CST
MAaJIOKOMILIEKTHBIMY,
eJl. U3M.

ECTGCTBCHHO-Hay‘IHaSI HaIpaBJICHHOCTb

1. |O6uee obopynoBanue (huzuka, XMMUsi, OUOJIOTHS)
1.1. [[ludpoBas [{ndpoBoit gaTunk 3 mrT. 2 1mT.
maGopaTopust PIIEKTPOIIPOBOIHOCTH
ydeHHUYeCKas [{udposoii naTunk pH
(pmsuka, xumus,  [[{udposoii naTumk
OMOJTOTHS) [TOJIOYKEHUS
[{udposoii naTumk
TeMIIepaTypbl

[{udposoii qaTumk
AOCOTIOTHOTO JJaBJICHUS
[{udpooit
ocuusuiorpadudecKuit
TaTYNK

Becbl 2eKTpoHHbIE
yaeonsie 200 T
Mukpockorr: nudpoBoi
WA ONITUYECKUH C
yBenumueHueM ot 80 X
HaGop 115t m3roToBiieHUst
MUKpPOIIpENnapaToB
Mukpornpenaparsl
(Habop)
CoenuHUTENILHBIE
[IPOBO/Ia, TPOTPAMMHOE
oOecIieueHue,
METOANYECKUE YKA3aHUS
KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISL ONBITOB 10
MEXaHUKe

KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISL ONBITOB T10
MOJIEKYJISIPHOUM (U3HKe
KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISI ONBITOB T10
PIEKTPOIUHAMUKE
KOMILJICKT




COMMYTCTBYIOIINUX
DJICMCHTOB AJIA OIIBITOB 110
OIITUKC

1.2.

KoMIuiekT mocy st
1 000pynOBaHUs
IUTs1 YYCHMYESCKHIX
onbITOB ((hr3uKa,
XUMUsI, OMOJIOTHS ).

[[ITaTuB 1a0OpaTOPHBIN
XUMHYECKHUI

Ha6op wamexk [lerpu
Habop nHCTpyMEHTOB
[IpernapoBaIbHBIX

Jlokka i1 cokuranus
BEIICCTB

Crynka dapdoposas ¢
[IECTUKOM

Habop 6anoxk ams
XpaHEHUs TBEPJIbIX
peakTuBoB (30 - 50 mu1)
Habop ckistHOK
((pT1akOHOB) JJIS1 XpaHCHHSI
[PACTBOPOB PEAaKTHBOB
Ha6op npubopoxk (I1X-14,
[1X-16)

[Iprbop 1uist nosny4yeHus
ra3oB

CrnupToBKa

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

Kon0a konnueckas
[Tanouka cTexistHHAS (C
[PE3NHOBBIM
HaKOHEYHHUKOM )
Hameuka st
BHITTAPUBAHUS
(BBITapUTENbHAS
JaleyKa)

MepHbII HWIHHAP
(TTaCTUKOBBII )

BopoHka cTeknsiHHas
(Mautast)

CrakaH crexiasHHbIN (100
MJT)

["a300TBOIHASI TPYyOKa

3 mT.

2 IIT.

bNOJIOI' A

KOMIUJIEKT BJIAYKHBIX
[penaparoB
TEMOHCTPAIIMOHHBIM]

Ha3HA4YEHUE:
NIEMOHCTPALIMOHHOE,
MaTepuail KOHTeHHepa:
[J1aCTHK,

TepMETUYHAS KPBIIIKA:

HaJIMYKeE,

1 mrr.

1 mrr.




KpeIUJIEHHE PKCIIOHATa:
HaIu4ue,
KOHCEpPBUPYIOLLEEe
BEICCTBO: HAIMYUE,
HaKJIEWKa C
HAaUMEHOBAHHEM:
HaJIM4ue.

He meHee 10 mpenapaTtoB
113 IPUBEACHHOIO HUXKE
CIIMCKA!

BirayxHb1i penapar
"be33yOka"

BirayxHbIi penapar
"["agroka"

BiiayxHb1 Ipenapar
"BuyTpeHnHee cTrpoeHne
OPIOXOHOTOr0 MOJUTIOCKA"
BrnaxxHbiil ipenapar
"BHyTpeHHee cTpoeHue
KpbICHI"

BitayxHb1i penapar
"BuyTpeHnHee crpoeHne
narymku"

Brnaxxubiil ipenapar
"BHyTpeHHEee cTpoeHue
I TULBL"

Biia>xHbIl nIpenapar
"BHyTpeHHee cTpoeHue
pBHIOBI"

BirayxHb1i Tpenapar
"Kapacp"

BirayxHb1i penapar
"Kopens 6060BoOr0
[pacTeHus ¢ KiryoeHbkamu"
Biia>xHbII nIpenapar
"Kpeerka"

Biia>xHbII nIpenapar
"Hepenna"

Biia>xHbII nIpenapar
"Pa3ButHe kocTucTOM
pBHIOBI"

BiiayxHbIi Tpenapar
"Pa3BuTtHne Kypuips!"
BiiayxHbIi Tpenapar
"Craudomernysa"
BiiayxHbIi Tpenapar
"Tputon"

BiiayxHbIi penapar
"Uepernaxa 6010THas"




Biaxnsiii npenapar "Yx"
Briaxuslii npenapar
"ﬂﬂlepl/lua"

2.2.

KoMIuiekT
repOapues
IEMOHCTPAIIMOHHBIN

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JIs1 KPETJICHUSL:
repOapHbIil JTUCT,

CIIMCOK SKCIIOHATOB!
ISENIIEVS

He MeHee § repbapueB U3
[IPUBECHHOTO HUXKE
cnvcka: Haznauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA 11 KPETJICHUSL:
repOapHbIii JTUCT,

CIIMCOK SKCIIOHATOB:
ISENIIEVS

He MeHee § repbapueB U3
[IPUBECHHOTO HUXKE
CIHCKa:

["epOapuii "/lepeBbs u
KyCTapHUKH"

["epbapuii

" [lukopactyiue
pactenus”

["epOapuii "KopmoBbie
pactenus”

["epOapuii "KynbTypHble
pactenus"

["epOapuii
"JlexkapcTBEeHHbIE
pacTeHus"

["epbapuii "MenoHocHble
pacTeHus”

["epbapuii "Mopdomnorus
pacTeHuit"

["epOapuii "OcHOBHBIE
pyIIbl pacTeHui"
["epbapuii "PacturenbHble
coobmecTBa"

["epOapuit
"CeNbCKOXO035IICTBEHHBIE
pacteHus"

["epOapuii "SAnoBuThIe
pacteHus"

["epOapuii kK Kypcy OCHOB
o o61ielt 6uoIoruu

1 mT.

1 mT.

2.3.

[KoMIuiekT

Hasnauenue:

1 mrT.

1 mrT.




KOJUTEKLAIA
IEeMOHCTPALIMOHHBIN
(110 pa3HBIM TEMaM
Kypca OMOJIOTHH)

TEMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KPCTIJICHUS:
HaIu4ue,

HaKJICHKH C
HAaHMCHOBAHUEM: HAIMYINE
He MeHee 10 KosuieKkuit
13 IPUBEJICHHOTO HIKE
CITHCKa:

Konnexmus
"["o10CeMEHHEIE
pacTenus”

Koyutekmus "Oo6urareiu
MOpCKOTro aHa"
Kommmekus
"IlaneoHnToNIornueckas”
Kommeknus
"[IpencraBuTenu oTpsI0B
HACEKOMBIX'" KOJINYECTBO
HAaCEKOMBIX: He MeHee 4
Komnekuus "[Ipumepsl
3aIUTHBIX
[pUCTIOCOOTIEHUH Y
HACEKOMBIX "

Kommeknus
"[IpucniocodburenbHbie
M3MEHEHHUS B
KOHEYHOCTSAX HACEKOMBIX"
Kosutekmus "Pa3surue
HACEKOMBIX C HEIOJHBIM
MpeBpaleHuem"
Kommexmus "Pa3surue
HACEKOMBIX C ITOJTHBIM
[TpeBpaLEHUEM "
Kosutekmus "Pa3surue
MIITEHUIB"

Kosutekmus "Pa3surue
0abouku"

Kosmekius "PakoBUHEI
MOJITIOCKOB"

Komnekmnus "CemeiicTBa
0abouex"

Komnekmnus "CemeiicTBa
PKYKOB"

Komneknus "Cemena u
10161

Komeknus "®opma
COXPaHHOCTH
MICKOIIAEMBIX PACTEHHUN U
PKUBOTHBIX"




Ha6op
MaJICOHTOIOIMUSCKUX
HaXO0JIOK
"[Ipoucxoxnenue
uemoBeKka"

KOJIMYECTBO MOJIEIICH: He
MeHee 14

3. XHUMUA
3.1. |[lemonctparnmonnoe|CocTaB KOMIUICKTA: 1 . 1 .
00OpyI0BaHNE CTOJIUK NOIBEMHBII

Hasnauenue: coopka
[YICOHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULIBL: HE
Meree 200 * 200 MM,
MJIaBHBINA TTOJIBEM C
TOMOIILI0 BUHTA:
HaJIH4ue

[lITaTuB
TEMOHCTPALIMOHHBII
XMMHUYECKUI:
HaznaucHwue:
TEeMOHCTpAaIKs TPHOOPOB
1 yCTaHOBOK,

oTI0pa, CTEP)KHU, JIaKH,
MyQTBbI, KOJIbLIA: HAIUYUE,
BO3MOKHOCTD
BaKpEIUICHUS JJIEMEHTOB
Ha pa3Iu4YHON BBICOTE:!
HaJTH4ue

Anmapart AJis IpOBEACHUS
XUMHUYECKUX PEAKLIAN:
Haznadenwue:
TEMOHCTpALIHS
XUMUYECKUX PEAKIUH,
[OTJIOTUTENH MTAPOB U
ra30B: HAJIUYHE,
MaTepuai KoJIObl: CTEKIIO
HaGop nms snexkTponusa
TEMOHCTPAIIMOHHBII:
Hasnauenue: nzyuenue
3aKOHOB DJICKTPOJIN3a,
cOopka Mojenu
AKKyMYJISITOPA,

E€MKOCTh: HAIM4HE,
PICKTPOJIBI: HATMYHE
KoMITIEKT MEpHBIX KOJI0
MaJyioro oobema:
HaznaueHue:




NIEMOHCTPAIIMOHHBIC
OTIBITHI,

00BeM k0110: oT 100 M 110
2000 w1,

KOJTMYECTBO KOJIO: HE
meHee 10 .,

MaTepuai KoJIO: CTEKIIO
Ha6op ¢makonos (250 -
300 mu 115 XpaHEHUS
[PAaCTBOPOB PEaKTHBOB).
HasnaueHnue: xpaneHue
[PAaCTBOPOB PEaKTHBOB,
KOJTMYECTBO (PIIAKOHOB: HE
meHee 10 .,

MaTepuai (IIaKOHOB:
CTEKJIO

MpoOKa: HATHIue
[Ipubop /Uit OIBITOB MO
XHUMHH C QJICKTPUICCKIM
TOKOM (71a00paTOPHBIiN)
[TpuGop st
MJLTIOCTpAIUH 3aKOHA
COXPAHEHUS MACChI
BELIECTB: COCY/T
JlanmonpTa: HaIM4ueE,
poOKa: HaJIu4ue,

TUI puoopa:
NIEMOHCTPALIMOHHBIN
JlenuTenbHast BOPOHKA:
Ha3nauenwue: paszneneHue
[IBYX KUJIKOCTEHN 11O
[JIOTHOCTH,

MaTepuaa BOPOHKHU:
CTCKJIO

'Y cTaHoBKa 1A
[EPETOHKH BEIICCTB:
Haznauenwe:
IIEMOHCTpPAIIHSI OYHCTKH
BEIECTBA, IEPETOHKA,
KOJIOBI, XOJIOOUIBLHUK I
OXJTKICHUS, aJUIOHXK,
rpoOKa: HaTH4Iue,

TUTMHA YCTaHOBKU: HE
MeHee 550 Mm

[Tpubop ist moTy4eHus
ra30B: HA3HAYCHUE:
[OJIy4E€HHE Ta30B B MaJIbIX
KOJTMYECTBaX,

COCTaB KOMIUIEKTA: HE




MeHee 6 IpeIMETOB
bans koMOMHUpOBaHHAs
maboparopnasi: bans
BOZsIHAS: HAJTMYHE,
KOJIbLIa CMEHHBIE C
OTBEPCTUSIMU PAa3HOTO
TuaMeTpa: Halu4due,
[UTUTKA SJICKTPUUECKas:
HaTu4yne

Dapdoposas cTymnka ¢
rnectukoM: HazHauenue:
U1 pa3MenbueHus
KPYTHBIX (ppakinit
BELIECTB U
[IPUTOTOBIICHUS
[MOPOIIKOBBIX cMeceit
KomriekT TepMomMeTpoB

(0-100C; 0 - 360 C)

Kommexkr CocTaB KOMILJIEKTA:
XUMHYECKUX Ha6op "Kucnotsr"
[pEaKTUBOB (a3oTHas, cepHas,

coJistHas1, opTodocdopHas)
Ha6op "I'unpoxcuasr"
(runmpoxcuy 6apus,
THIPOKCHT KaJTus,
CUIPOKCH]T KaJIbIus,
TUIPOKCHJL HATPHUS)
Ha6op "Okcums
MeTaioB" (ATFOMUHUS
OKCHJI, Oapus OKCHUI,
prenesa (I11) oxcun,
KaNbIMsl OKCUJI, MAaTHUS
oxcun, meau (II) oxenn,
[MHKA OKCHUJ)

Ha6op "lllenounbie u
[1[eT0YHO3EMETbHbBIE
MeTabl" (JIMTUH,
HaTpUM, KaJblLUi)
Ha6op "Metamibr"
(JIFOMUHUH, Kene30,
MarHuii, MeJlb, ITNHK,
0JIOBO)

Ha6op "lllenounbie n
[1[eTOYHO3EMETbHBIE
MeTabl" (JIMTUH,
HaTpUM, KaJablUi)
Ha6op "OrueonacHsie
BemectBa" (cepa, pochop
(KpacHbIi1), OKCHJ




thocopa (V)

Ha6op "I"amorenst" (iiof,
Opom)

Ha6op "I"amorennap"
(JIFOMUHUS XJIOPUI,
AMMOHHUS XJIOpU]I, Oapust
xyopu, sxenesa (I11)
XJIOpUI, Kaus HOAU],
KaJTusl XJIOPHU]T, KaTTbIUs
XJIOPU/I, TUTUS XIJIOPUJI,
Maruus xiopui, meau (1)
XJIOpUJ, HATPHUSI OpOMHU,
HaTpUst PTOPUL, HATPUS
XJIOpU/I, IIMHKA XJIOPH]I)
Ha6op "Cynbdarsl,
CynbhuIbl, CyabGUTH"
(amromMuHMA CyTbdarT,
aMMOHHUS Cylbdar,
pkeesa (1) cynsdun,
hkenesa (II) cynwsdart, 7-mu
BO/IHBIN, Kanus Cyabdar,
koOanbTa (II) cynbdar,
Maraus cyiabQat, MeIu
(I1)) cynbdat 6e3BOAHBIH,
menu (II) cynedar 5-tu
BOIHBIN, HATPUS CYTbOUI,
HATpUsI CYIb(UT, HATPUS
cynbdart, HaTpus
ruapocynb(ar, HUKes
cynbdar

Habop "Kap6onats!"
(aMMOHUs KapOoHaT,
Kanust kapoonat, meau (1)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
ruApoKapOOHaT)

Habop "®ocdartsr.
Cunukatel" (kanus
MoHOTHApOoOpTOdOCHhaT,
HATpUS CUIIUKAT 9-TH
BOJIHBII, HATPHUS
opTodocdar
Tpex3aMeleHHbIN, HATpHUs
muruapodocdar)

Ha6op "AneraTsl.
Pongannnael. CoenuHEHNA
pkene3a’ (Kaus arerar,
kanust ¢peppo (1I)
reKCaIlMaHml, Kaus




deppo (III) rekcannonum,
Kanust podaHul, HATpuUs
alieTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Mapranma" (kanus
[lepMaHraHaT, Mapratia
(IV) oxcun, mapranua (II)
cynb(har, Mapraaia
XJIOPU)

Ha6op "Coenunenus
xpoma" (aMMOHUs
TuXpomar, Kajaus
Xpomar, Kalaus Xpomar,
xpoma (II1) xmopun 6-tu
BOJTHBII )

Ha6op "Hutpats!"
(aJIFOMHUHUS HUTpAT,
AMMOHHUS HUTPAT, KaJIus
HUTpAT, KaJbIUsA HUTPAT,
Menu (I1) auTpar, HaTpus
HUTpaT, cepedpa HATPAT)
Ha6op "Nuaukatopsr”
(JTakMOM 1, METHUJIOBBIM
OpaH>KEBbIH,
(denondrancnn)

Ha6op
"Kucnopoaconepxaiue
OpraHuyecKkue Bemecrna”
(aLeToH, MIMLEpHH,
TUATUIIOBBIN AQUp, COUPT
H-OyTHJIOBBIH, CIUPT
M30aMWIOBBIN, COUPT
11300y TUIIOBBIH, CIUPT
PTUIIOBBIN, (DEHOT,
(bopmanuH,
DTHJICHTIIUKOJIb,
[YKCYCHO-3THJIOBBIH 3¢hup)
Hab6op "Yrnesonpopoast”
(Oen3uH, rexcaH, He(Th,
TOJTYOJ1, IIMKJIOTECKAH)
Ha6op "Kucnotsr
opranuyeckue” (Kuciaora
AMHHOYKCYCHasl, KHCJIOTa
OeH30lHAas, KUCIIOTa
MacIstHasl, KUCIIOTa
MypaBbUHAsS, KACIOTA
OJICMHOBAs, KHCIIOTa
MaJIEMATHHOBAS, KHCIIOTA
CTeapHHOBasl, KUCIOTa




YKCyCHasl, KUCTIOTa
[aBeseBas)

HaGop "YrneBosl.
AMHUHBI" (QaHWJIMH, aHUJTUH
CEPHOKHCIIBIN,
J1-riroko3a, MeTUIIaMUH
FUAPOXJIOPHI, Caxapo3a)

3.3.

KoMIuiekT
KOJUICKIIUU U3
CIICKa

Haznauenwue:
[TEMOHCTPALIMOHHOE,
BHJI yIIAKOBKH: KOpOOKa,
OIIMCAHNC: HAIMIUC
CocTaB KOMILJIEKTA:
Komiekmnus "Bomokaa"
Komexnus "KamMeHHbIH
[YTOJIb U TIPOJTYKTHI €T0
repepaboTku”
Komnekus "MeTtailisl 1
CIIaBhI"

Komtekuus "Munepaisl u
ropHbIe Topoabl" (49
BHJIOB)

Kommeknus
"MuHepaibHble
ynoopenus"

Komekuus "Hedts u
[IPOYKTHI €€
repepaboTku"
Kommekmust
"IInactMacchr”
Komnekmus "Tommuso"
Komnekuus "YyryH u
cTanp"

Komnekuus "Kayuyk"
Komnekmus "llkana
TBEPIOCTH"

Ha6ops! s
MOJICIIMPOBAHUS CTPOCHUS
OpraHUYEeCKUX BELIECTB
(yueHnueckue) He MeHee 4
IIIT.

1 mT.

1 mT.

DOU3NKA

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

CTCPIKCHbB, JIAIIKK, KOJIbIIA,

1 mIT.

1 mIT.




My(ThI: HaTUuHe

CTOJIUK NOIBEMHBIIL:
Tum cronuka:
y4eOHBIN/Ta00paTOPHBIH,
0110pa, CTEPKEHb
BUHTOBOI, BUHT
[PEryJIMPOBOYHBIIA:
Hauuue,

(yHKIHS TObeMa U
OITyCKaHHUS CTOJIUKA:
HaTu4yne

MIcTOYHUK TOCTOSIHHOTO U
[IepEMEHHOI0
HAPSKSHUS:
Ha3Hnauenwue: 1ist nuTanus
[PETYIUPYEMBIM
[epeMEHHBIM 1
[MOCTOSIHHBIM TOKOM
PICKTPUUYECKUX CXEM,
gacToTa, I'1: 50,
roTpebisieMast MOLTHOCTb,
BA: 10

MaHOMETp KHIKOCTHON
TEMOHCTPAIIMOHHBINA:
Hasnauenue: miist
M3MEPEHUS JaBICHUS 10
300 MM BOASIHOTO CTONOA
BBIIIIE 1 HIDKE
aTMOC(hepHOTo aBJICHHUS,
crexisiHHass U-oOpa3Has
TpyOKa Ha MOJCTaBKe:
HaTu4Ine

KamepToH Ha
[PE30HAHCHOM SIIITUKE:
Hasnauenwue: s
TEMOHCTPAIINH 3BYKOBBIX
KoJIeOaHUI U BOJIH,

TBa KaMEepTOHA Ha
[PE30HUPYIOUINX AIIAKaX:
HaTu4ue,

[PE3MHOBBIA MOJIOTOYEK:
HaTUIne

Hacoc BakyyMHBIH C
PIICKTPOTIPUBOIOM:
Hasnauenue: coznanue
Pa3psOKEHUST A
M30BITOYHOTO JJABICHUS B
3aMKHYTBIX 00beMax,
OTMBITHI: KUTIEHHUE




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

Tapenka BakyyMHasi:
Hasnauenue:
[IEMOHCTpALIMS OIIBITOB B
3aMKHYTOM 00beMe ¢
[Pa3pEKEHHBIM BO3yXOM,
OCHOBaHUE C KPaHOM,
KOJIOKOJI U3 TOJICTOTO
CTCKJIA, PE3NHOBAs
[IPOKJIAIKA,
DIIEKTPUYECKUI 3BOHOK:
Ha4ne

Benepko Apxumena:
Hasnauenue:
NIEMOHCTpALUs JEHCTBUSA
PKUIKOCTU Ha
[IOTPY’KEHHOE B HEE TEIIO
11 U3MEPEHHE BETUUUHBI
BBITAJIKMBAIOIIECH CUIIBI,
BEJIEPKO, TEIIO
LMTHHAPUYECKOH (HOpMBI,
[IPYKUHHBIA JUHAMOMETP:
Ha4ne

OrHMBO BO3YIIHOE:
Hasnauenue:
NIEMOHCTPALIHS
BOCIIJIAMEHEHHUS TOPIOYen
CMeCH Tpu ee OBICTPOM
C)KaTuH,

TOJICTOCTEHHBIN LIMIIUHAP,
[OpIIEHb Ha
METAJITINYECKOM IITOKE C
[PYKOSITKOM, ITOJICTaBKa
JUIs LIAJIMHIpA: HATTM4KE

4.1.

O6opynoBaHue ISt
JICMOHCTPAIMOHHBIX|
OIIBITOB

[TpuGop st
NIEMOHCTpPALMY JaBJICHUS
B kuakocTu: HazHauenue:
IeMOHCTpanys U3MEHEHHUS
TaBJIeHUs ¢ TITyOMHON
MOTPYKEeHUS,

TaTYMK J1aBJICHUS,
KPOHILTENH 151
KpETUICHHs Ha CTEHKE
cocy/a: HaJlu4uue

[TpuGop st

TEMOHCTpAITH




ATMOC(EpHOTO AABICHUS
(MarnmeOyprekue
[10JIyIIapus):
Hasnauenue:
IIEMOHCTPAIIHS CHJIBI
aTMOC(epHOTro TaBJIeHMUS,
TBa pa3bEeMHBIX
METaITHYECKIX
[TOJTyIIAPUS C POYHBIMH
PyYKaMU U XOPOIIO
pUIUTA(HOBAHHBIMH
KpasiMu, HUIIIIEIb C
KpaHOM: HAJTNIHE,
CO3/1aBaeMOe BHYTpHU
[1apoB
BaKyyMMETpPHUYECKOE
nasienue: He menee 0,05
MIIa,

MaKCHUMaIbHOE
[pa3pbIBaIOIEe YCUTUE: HE
Menee 90 H

HaGop ten paBHOTO
oObema: Hasnauenue: s
orpeaeneHus u
CpPaBHECHHUS TEIUIOEMKOCTH
1 TUTOTHOCTH PA3JIMIHBIX
TBEPABIX MaTEPHUAIIOB,
[ATAHIPBI U3 PA3THYHBIX
MaTepuasoB: He MeHee 3
[T,

KPIOUKH IS

1O/ IBEITUBAHUS
[MJIMHIPOB: HAJTH4YKe
HaGop Ten paBHO MacChI:
Haznauenwue: s
OTIpEICIICHUS 1
CPaBHEHHUIO TNIOTHOCTH
[PA3TUYIHBIX MAaTEPHAJIOB,
[MIHHIPBI U3 Pa3IMYHBIX
MaTepuaoB: HE MeHee 3
I1T.,

KPIOUKH JTST
[O/IBEIIUBAHUS
[AJTAHIPOB: HAJTHYHE
Cocyapl cooOIIaronIMecs:
Hasnauenue:
IEMOHCTpPAIIUS
0JINHAKOBOT'O YPOBHS
OJTHOPOJHOM KUJIKOCTH B




COOOIIAONITUXCS MEXKTY
co0o¥l cocyax pasHoOu
(bopmbl,

cooO0IaroIuecs
CTEKJIIHHBIE TPYOKH
[pasHoi popMbI: HE MEHEe
3 .,

[T0JICTaBKa: HAIIMYKEC
TpyOka HeroToHa:
Haznauenwue:
ITEMOHCTpALIMS
0JTHOBPEMEHHOCTH
[1aJICHUs Pa3IUYHBIX TEJI B
[pa3peKEHHOM BO3TyXE,
(OYHKITUS TIOKITIOYCHHSI K
BaKyyMHOMY HacocCy:
HaJIM4IHe,

UTMHA TPYOKHU: HE MEHEee
80 cM.,

[PE3UHOBBIE TPOOKH,
HUTITIEIb: HAJTH4Ine,
KOJIMYECTBO TeJ B TpyOKe:
HEe McHee 3 ImT.

[[lap [Tackauns:
HaznaueHue:
IEMOHCTpALIMS TIepeadn
[IPOU3BOJUMOTO Ha
PKUJIKOCTD JaBJICHHS B
3aMKHYTOM COCY/E,
ITEMOHCTpAIIHS IO TheMa
PKUJIKOCTH IO ICCTBUEM
ATMOC(EPHOTO J1aBJICHUS,
MeTaUTMYeCKUN TUIUHAP
C OlpaBaMH, MOPIICHb CO
IIITOKOM, IOJBIN
METALTAYECKUI ap ¢
OTBEPCTHUSIMU: HAJTUUHE,
IUTHHA [JIMH]IpA: HE
MeHee 22 ¢M,

TuaMeTp mapa: He MeHee
8 cMm

[[Tap ¢ konbIIOM:
Haznauenwe:
TEMOHCTpAIIHS
[pacIIMpEeHHs] TBEPAOTO
Teyia Ipy HarpeBaHUH,
[ITaTUB, METAJITUYECKOE
KOJIBIIO C My(TOI, ImIap ¢
LICTIOYKON: HATUYNUE,




IUTHHA 1IETIOYKH: HE MEHEe
80 MM,

TuaMeTp 1apa: He MeHee
25 MM

L{1uHIpBI CBUHIIOBBIE CO
ctpyrom: Haznayenue:
IIEMOHCTPALIMS B3AUMHOTO
[IPUTSDKEHUS MEXKITY
ATOMaMU TBEPAbIX TEll,
KOJIMYECTBO OJMHAKOBBIX
LIUITUHIPOB: HE MEHEE 2
[IT.,

MaTepual LUJIUH]POB:
CTaJlb U CBUHEII,

KPIOYKH IS
[MO/IBEILIMBAHUS: HAIUYUE,
CTPYT, HAIPaBIIAIOIIAs
TpyOKa: HaTM4He
[TpuGop Jlenma:
Haznauenwue: s
iccre0BaHUs
3aBUCHMOCTHU
HaIpaBICHUS
MHIYKIIHOHHOTO TOKa OT
XapakTepa U3MEHEHUS
MarHUTHOTO MTOTOKA,
CTOMKA C KOPOMBICIIOM:
HaTu4ue,

KOJIMYECTBO
QITFOMUHHUEBBIX KOJICII: HE
MeHee 2 IIT.,

[pope3b B OJTHOM U3
KOJIELl: HaJTn4yKe

Maraut q1yroo6pasHblil
TEMOHCTPALIMOHHBII:
Ha3zunauenue:
IEMOHCTpALIMS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,
TUIT MAarHUTA!
HaMarHW4YeHHBIN OPYCOK,
KOJIMYECTBO LIBETOB
Mar"guTa: He MeHee 2,
0003HaYCHHE TTOJIFOCOB
MarHuTa: HaJu4ne
MarauT noJIOCOBOU
TEMOHCTPAIIMOHHBIN
(mapa): Ha3znauenue:
ITIEMOHCTpAIIMS CBOMCTB
[MOCTOSIHHBIX MAarHUTOB,




TUIT MarHUTA!
HaMarHMYEHHBIA OpyCOK
MPSMOTMHEHHON (OPMBEI,
KOJTMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HAYCHHE TTOJIFOCOB
MarHuTa: HaJu4ue
CTpenku MarHuTHbIE Ha
mratuBax: Haznauenue:
ITEMOHCTpALIHS
B3aMMO/JICHCTBUS MOJIIOCOB
MarHiTOB, OPUCHTAIIMH
MarHuTa B MarHUTHOM
rose,

HaMarHM4YeHHas CTpeJIKa:
HaTH4ue,

KOJIMYECTBO 1IBETOB
MarHuTa: He MeHee 2,
[10/ICTaBKa: HATUYKE
HaGop
IEeMOHCTPAIIMOHHBIN
"JnekTpocratuka'
(2JIEKTPOCKOIIBI (2 1MIT.),
cyJiTaH (2 1T.), Hajo4ka
CTEKJISTHHAS, MaJoYKa
YOOHUTOBAS, INITATUBEI
3onupyromue (2 mr.)
Marnna snexTpodopHas
VJTH BBICOKOBOJIBTHBIN
rcrouHuk: Haznauenue:
TUISL TOJTYYEeHUS
PIEKTPUIECKOTO 3apsiaa
BBHICOKOT'O MTOTEHIIMATA U
[OTy4EHUsI HCKPOBOTO
paspsaa,

ITMCKH Ha CTOMKAaX:
HaTH4ue,

KOJIMYECTBO JICHIECHCKUX
0aHOK: HE MeHee 2,
MMOICTaBKA: HATMUNE
KoMITIEKT IpOBOIOB:
J{munaa: He menee 500 MM
- 4 mt., 250 MM - 4 1T,
100 MM - 8 mIT.,
Ha3HAYCHHE: TS

1O TKJTFOUCHUS
TEMOHCTPAIIMOHHBIX
prOOpoOB U
000pYyI0BaHUS K




MICTOYHUKY TOKa, JJIs
COOPKH AJIEKTPHUECKUX
[erieii, BKiIroJas
PIIEMEHTHI U3 pa0OThI
"[locTostHHBII
PICKTPUUYECKUN TOK"

4.2.

O06opyaoBaHHE JUIS
ImabopaTOPHBIX
paboT u
[VICHUYIECKUX
OTIBLITOB (Ha Oa3e
KOMILICKTOB IS
0I'D)

[IITaTHB 1a00paTOPHBIN C
nepKaTeNnsMu

BECHI DJIIEKTPOHHBIE
MEeH3ypKa, peaes
3mepenus 250 M
muaamometp 1 H
nuHamometp S H
WJIMHAP CTAIBHOM, 25
cm3

[MTHH]IP aTFOMUAHUEBBIH
25 cm3

[MIHH]IP aTFOMUHUEBBIN
34 cm3

LIWJIMHAP TJIACTUKOBBINA 56
cM3 (711 U3MEPEHUS CUJIIBI
Apxumena)

npyxuna 40 H/m
npyxuHa 10 H/m

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

MepHast IeHTa, JTHHEeHKa,
TPAHCIIOPTHP

OpYCOK C KPIOYKOM H
HUTBIO

HaTpaBJIAIOIIAs JUTUHON
He meHee 500 M.
J10JKHBI OBITH
0OecrievyeHbl pa3Hble

KO3 (HULIMEHTHI TPEHUS
Opycka 1o
HaIpaBIAIOLILIECH
CEKYHIOMED
PIEKTPOHHBIN C TaTYHKOM
HaIpaBJISIOIIAst CO
[IKAJIOW

OpYCOK JIepeBsIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHON MasTHHUK C
PY30M C IMyCKOBBIM
MarHUTOM U C
BO3MOKHOCTBIO




M3MEHEHUS UTMHBI HUTU
[ppIyar

0JIOK ITOIBHYKHBIN

0JIOK HEMOIBUKHBIN
KaJIOpUMET]

TepPMOMETP

MICTOYHUK TTUTAHUS
[TOCTOSIHHOTO TOKa
(BBITPSIMUTEIIb C
BBHIXOHBIM HAMPSKEHUEM
36 - 42 B unmmn
OaTapelHbIN OJIOK ¢
BO3MOKHOCTBIO
[PETYJIMPOBKU BBIXOJHOTO
HATIPSKCHUS

BOJILTMETP
nByxmpenenabHbli (3 B, 6
B)

aMIIepMETp
nByxmpeneabHbii (0,6 A,
3 A)

pesucrop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peoctat) 1o 10 Om
COCTUHUTENbHBIE
rpoBoja, 20 mr.

K04

Ha0Op MTPOBOJIOYHBIX
pe3ucTopos plS
coOuparoias JTuH3a,
(hoKyCHOE pacCTOsIHHE
100 mm

coOuparoIas J1H3a,
(hoxycHoe paccrosiaue 50
MM

[paccenBaroNnIas JMH34,
(hOKyCHOE pacCTOSIHHE -
75 MM

bKpaH

OITHYECKAsT CKaMbSI
ciaiig "Mogenn
rpeamera”

OCBETUTEITh

MOy IIMTHHIIP C
[JTAHIIIETOM C KPYTOBBIM
TPAHCTIOPTHPOM

[Tpubop mist u3yueHus




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

UlazepHas ykaszka
[lonsipou B pamke

[lleau FOnra

Karymka MOTOK

bi1ok nuonoB

bJI0K KOHIEHCATOPOB
Kommac

Maruut

DJIEKTPOMAarHuT

ONUITKK JKEJIE3HbIC B
OaHKe

TexHomoruuecKas HaIpaBJICHHOCTb

1.

O0pa3oBaTEIbHBIN
KOHCTPYKTOP /ISt
[IPAKTUKK OJIOYHOTO
[IpOTrpaMMHUPOBAHUS
C KOMILIEKTOM
TaTYNKOB

PoOOTOTEXHUYECKU T
Ha0op MpeaHa3HaueH JJis
M3y4eHUs] OCHOB
[POOOTOTEXHUKH, JCTAJICH,
Y3JI0B M MEXaHU3MOB,
HEOOXOIUMBIX IS
CO3IIaHMSI
[POOOTOTEXHUUECKHUX
YCTPOMCTB.

HaGop npexacrasnsier
CO00 KOMITJIEKT
CTPYKTYPHBIX DJICMEHTOB,
COETUHUTENBHBIX
PIIEMEHTOB U
PIEKTPOTEXHUIECKUX
KOMITOHCHTOB.

Ha6op mo3BomsieT
coOupatb (1
[POrpaMMHUPOBATH
coOupaeMble MOJIEININ), U3
PIIEMEHTOB, BXO/SIINX B
€ro cOCTaB, MOJICITH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKHIX
YCTPOMCTB C
ABTOMATH3HPOBAHHBIM
yIpaBIeHUEM, B TOM
YrCIie Ha KOJIECHOM X0y,

A TaK)Ke KOHCTPYKIHH,

1 mT.

1 mT.




OCHOBaHHBIX Ha
MICIIOIb30BaHUH TIepeaay
(B TOM 4YHCIIe YEPBIIHBIX
1 3y04aThIX), a TAKKE
[PBIYATOB.

CBETOINOIHBIHN
MaTpUYHBIA JUCILIEN C
0eJI0¥ OJICBETKON Ha
KOHTpOJLIIEpE
KonmnuecTBO mopToB
BBOJ1a/BBIBOJIA Ha
KOHTpOJIIEpE HE MeHee 6
KoanuecTBO KHOIIOK HE
MeHee 4

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

1) nporpamMmmupyembIi
0JIOK yIIpaBJICHUS,
KOTOPBIA MOXET paboTaTh
ABTOHOMHO U B
[TOTOKOBOM PEKHME;

2) cepBOMOTOpBI

3) JaTYMK CHJIBI

4) TaTYuK pacCTOsTHUS

S) naT4uK 1BeTa

6) aKKyMYJISITOpHAS
Oatapest

7) [InacTukoBbIC
CTPYKTYPHBIC SJICMEHTHI,
BKJTFOYAs
reppopupoBaHHbIE
PJICMEHTBI: OalIKH,
KyOWKH, OCH U BaJlbl,
COCIMHHUTEIIbHBIC
PIIEMEHTBI K OCSIM,
[IIECTepHH,
[peTHa3HAYCHHBIC JIS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX nepenad,
COCTMHUTEIIbHBIC U
KpETIe)KHBIC JIEMEHTHI;
7) IIporpammHoOe
oOecrneueHue,
MCIIOIB3yEMOE NSt
MTPOrPaMMHUPOBAHHUS
COOMpPaeMbIX
[POOOTOTEXHUUECKHIX
MOJICJIEH U YCTPOMCTB,




ITOCTYITHO JJIs CKAaUMBaHUsI
u3 cetu MHTEepHET

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHKE U
[POOOTOTEXHUKE

KOMITIEKT 715t M3ydeHust
OCHOB DJIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moimkeH ObITH
[peIHa3HAYCH M1
[IpoBeIeHUS YUEOHBIX
3aHATUH 110 DJIEKTPOHUKE
1 CXEMOTEXHUKE C IIEJIBIO
M3ydeHus: Hanbosee
[pacpoCTpaHEeHHOM
DIICMCHTHOH 0a3bl,
MPUMEHSEMON JJ1s
MHKXCHEPHO-TEXHHYECKOTO)
TBOPUYECTBA YUAIIUXCS U
pa3paboTKN yUeOHBIX
Mozernei poboTos. Habop
TOJKCH TTO3BOJISITh
yJaIuMcs Ha MPaKkTUKe
OCBOUTH OCHOBHBIC
TEXHOJIOTUU
[TPOCKTHUPOBAHHUSI
[POOOTOTEXHUYECKUX
KOMITJICKCOB Ha TIpHMEpe
y4eOHBIX MOJIENIen
[pOOOTOB, a TAK)KE U3YUHUTh
OCHOBHBIE TEXHUUYECKHE
[pereHust B 006acTu
KHOEPHETUUECKUX U
BCTPAMBACMBIX CHCTEM.

B cocraB KOMIUIEKTa
TOJKEH BXOJIUTh HA0Op
KOHCTPYKTHBHBIX
IIEMEHTOB /17151 COOPKH
MakeTa
MaHHITYJISIIIMOHHOTO
po00Ta, KOMIUIEKT
METaIITNYECKUX
KOHCTPYKTHUBHBIX
PJIIEMEHTOB /17151 COOPKH
MakeTa MOOMIJIBHOTO
poboTa u T.1I.

B cocraB KOMITIEKTa
BXOAUT HAOOD
PIIEKTPOHHBIX
KOMITOHEHTOB JJIs1

M3Yy4YCHHUA OCHOB

1 mrT.




PIIEKTPOHUKHU U
CXCMOTEXHHUKH, a TAKKe
KOMIUJICKT TIPUBOIOB U
TaTYMKOB PA3TUIHOTO
TUIA 1715 pa3padoTKU
[POOOTOTEXHUUECKHUX
KOMIIJICKCOB.

B cocTtaB komILIeKTa
ITOJKHO BXOJIUTH: MOTOPBI
C PHKOJICPOM - HE MeHee 2
11T, CEPBOIIPUBO,T
0OJIBIIION - HE MeHee 4 1T,
CEPBONPUBOJI MaJIbIX - HE
MEHee 2 T,
MH(pPaKpacHBIN TaTIUK -
HEe MeHee 3 1T,
YJIbTPa3BYKOBOM AaTUHK -
HEe MEHee 3 1T, JaTYUK
TeMIIePaTyphI - HE MCHEE
1 mT, TaTYuK
OCBCIIICHHOCTH - HEC MEHEE
1 mT, HabOp PIEKTPOHHBIX
KOMIIOHCHTOB
(pe3ucTophl,
KOHJICHCATOPHI,
CBETOJIUOJIbI PA3TTUIHOTO
HOMHUHAJIa), KOMIUIEKT
[TPOBOIOB TSI
OecTIacqHOTO
[TPOTOTHITHPOBAHWS,
raata OecracyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYJIATOP U 3apsAHOE
[yCTPOMCTBO.

B cocraB komIuIekTa
NTOJKEH BXOJIUTh
[IPOrpaMMUPYEMBbII
KOHTPOJLIED,
[IPOTpaMMHUPYEMBIN B
cpene Arduino IDE wnu
AHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHsAEMBIX
cpenax pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJLIEP JTOJIKEH
00J1aaTh MOPTaAMHU ISt
[MOKITIOUEHUS IU(PPOBBIX
11 aHAJIOTOBBIX YCTPOWCTB,
mnTepdeiicamu TTL,




USART, I12C, SPI,
Ethernet, Bluetooth nim
WiFi.

B coctaB KOMIUIEKTa
TOJKEH BXOJIUTH MOJTYJIb
TEeXHUYECKOTO 3PCHHUSI,
[IpeICTaBISONINN coO0M
BBIYMCITUTEIILHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOIIPOIIECCOPOM
(KoJ-BO sizIEp - HE MeHee 4
[T, 9aCTOTA sI/Ipa HEe
Mmenee 1.2 I'T'1, 00beM
O3V - "He MeHee 512 MO,
00bEM BCTPOCHHOM
maMsTH - He MeHee 8 10),
MHTETPUPOBAHHON
Kamepoil (MakcHMaIbHOE
[paspeleHue
BH/ICOTTOTOKA,
repeaaBaeMoro 1o
uHTepdeiicy USB - He
MeHee 2592 x 1944 en.) u
OIITUYECKON CHUCTEMOM.
Mo1yJib TEXHUYECKOTO
BpeHus JOKeH 00Ia1aTh
COBMECTUMOCTBIO C
[Pa3TMYHBIMU
[TPOrPAMMHUPYEMBIMHU
KOHTPOJLIIEpaMH C
[TOMOIIBI0 HHTEP(PENCOB -
TTL, UART, I12C, SPI,
Ethernet. Moayns
TEXHUYECKOT0 3pEHUS
TOJDKCH UMETh
BCTPOEHHOE NMPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAIIIOHHOM CHUCTEMBI
Linux, ITO3BOISIONIEE
OCYIIECTBISITH HACTPOUKY
CHUCTEMbI MAIlIMHHOTO
00ydeHHs TapaMeTpoB
HEUPOHHBIX CETEM IS
0OHapyXEHUS O0HEKTOB,
oTIpeIeIICHUS UX
MapamMeTpoB U
mapHenmen
MICHTHUKAITIH.




KommiekT nomkeH
00OecreunBaTh
BO3MOYXHOCTh U3yUCHUS
OCHOB Pa3pabOTKH
[IPOrpPaMMHBIX U
arnnapaTHBIX KOMILUIEKCOB
MHKXCHEPHBIX CHCTEM,
pereHuit B chepe
"NHTepHer Beweil", a
TaK)Ke pEIICHUI B
001acTH POOOTOTEXHUKH,
ICKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO
00yJeHHUSI.

KommnbrorepHoe 000pyoBaHne

1

HoyTOyk

Dopm-PakTop: HOYTOYK;
PKecTkas, HeoTKIIFOgaeMas
KJIaBHaTypa: HAJIU4KE;
Pycckas packianka
KJIaBUATypbl: HAIMYUE;
/Inaronanp sKkpaHa: He
MeHee 15,6 1r0MMOB;
Paspemienne skpaHa: He
meree 1920 x 1080
IMUKCEIICH;

KonuuectBo siaep
rporieccopa: He MeHee 4;
KosnrdecTBO MOTOKOB: HE
MeHee §;

bazoBas TakTOBas yacToTa
rporieccopa: He MeHee |
[T

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

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

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

BpemMsi aBTOHOMHOU

3 mIT.

2 IIIT.




paboThI OT OaTapeu: He
MeHee 6 4acoB;

Bec HoyTOYKa €
yCTaHOBJICHHBIM
AKKyMYJISITOPOM: He Ooiiee
1,8 xT;

Buemnuii uarepderic
USB crangapTa HE HUXE
3.0: HE MeHee Tpex
CBOOOIHEIX;

Buennuii uarepderic
LAN (ucrosib30BaHHE
[EepPEXOIHUKOB HE
[Ipe1yCMOTPEHO):
HAJINYHE;

Hannune monynen u
mHTEepEiicoB
(MCToNb30BaHME
[EePEXOIHUKOB HE
penycMoTpeHo): VGA,
HDMI,

becripoBoHast CBsI3b
\Wi-Fi: nHannuue ¢
[O/IEP>KKON CTaHaapTa
IEEE 802.11n unmn
COBpPEMEHHEE;
\Web-kamepa: nHamuuue;
MaHunyasaTop "MbIb'":
HaJIN4MeE;
[IpenycraHoBiIeHHas
OTIEepallMOHHAs CHCTEMa C
rpaduyecKkum
[10JIb30BaTEIbCKUM
mHTEpPEiicoMm,
oOecreunBaroas padboTy
[pacTipocTpaHeHHBIX
00pa3oBaTeNbHBIX U
00IIECUCTEMHBIX
IPUIIOKEHUN: HAJTMYHE.

MOV (mpunTep,
CKaHep, KOIHUpP)

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

dopmar Oymaru: He
MeHee A4,

[[BeTHOCTB: YepHO-OETbIi;
TexHomorus rneyaru:
ltazepHas

MakcHManbHOE

1 mIT.

1 mIT.




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

Tabnuya N 2

MNPO®UJIbHBIN KOMILIEKT OBOPYJIOBAHUSI

HaumenoBanue
o0opyIoBaHUs

Kparkue npumepHsie
TEXHUYECKHUE XaPAKTEPUCTUKHU

KonnuecTtBo enuamnIl
JUTSI PO HIIBHOTO
KOMIUICKTa
(oOmeoOpa3zoBaTeIbHBIC
OpraHH3aIiH, He

KonnuecTtBo enunamnil
111 TIPOQHITBHOTO
KOMIUICKTa
(MaJIOKOMIUICKTHBIC
0011e00pa30BaTEIHLHBIC

SIBJISIOILIECS OpraHU3alMH), €lI. U3M.
MaJIOKOMIUIEKTHBIM),
€/I. U3M.

HEA30BAS (OBA3ATEJIBHA A UACTD)
EcTecTBeHHO-HAay4YHAs HAIIPABJICHHOCTD
1. [Hudposas OO6ecrieynBaeT BBHIIIOJIHEHUE |3 MIT. 2 1mT.

iTabopatopus 1o mabopaTopHBIX paboT Ha

OHOTIOTHH YpOKax 1mo OMOJIOTHH B

(yueHuueckas) OCHOBHOM IIIKOJIE U

[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YUaIXCS.
KoMmiekramus:
becnpoBOHOM MYTBTHIATIUK
o OKMOJIOTHH C 6-10
BCTPOCHHBIMH JIATYUKAMM:
JlaTuynK BIAXKHOCTH C
Tarna3oHOM U3MEPEHHUS
0...100%

JlaTuMK OCBEIIEHHOCTH C
TUara3oHOM U3MEPEHUsI HE
yxe ueM ot 0 go 180000 ik
/laTuuk pH ¢ nnanazonom
3MepeHus He yxke yem ot 0
o 14 pH

JlaTuuk TeMIepaTypel ¢
Tuara3oHOM U3MEPEHHUsI HE
yke gem oT -20 1o +140 C
JlaTunk
PIEKTPOIPOBOANUMOCTH C
Tuana3oHaMHu U3MEPEHUS He

yxe ueM oT 0 10 200 MkCwm;




oT 0 10 2000 MmxCwm; ot 0 10
20000 MxCm

/laTunk TeMIiepaTypbl
OKpYKarollen Cpeibl ¢
uarna3oHOM U3MEpEHMsI He
y>ke yeM oT -20 1o +40
IAKceccyaphl:

Kabens USB
COEIUHUTEIIbHBIN

3apsgHOE YCTPOUCTBO C
Kkabemem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJICTBO 110
PKCITTyaTaluu UQPOBOM
imabopaTopuu

[{udposas Bumeokamepa ¢
METAIITUYECKUM IITAaTHBOM,
paspeiieHue He meHee 0,3
Munukc

[IporpammHoe obecnieueHune
MeTtonnueckue
pexomenanuu He MmeHee 30
padot

'YakoBka

Hanuuue pycckosA3pI9HOTIO
caiiTa MoA/Iep:KKH, HaJTuune
BUICOPOJIMKOB.

[{udposas
itabopatopus 1o

XHMHAN
(yueHnueckas)

O06ecnieurBaeT BHITIOJHEHUE
mabopaTOpHBIX PaboOT MO
XUMHUHU HA YPOKax B OCHOBHOM
[IIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NesATEeIbHOCTH YUaIXCS.
Kommnekranus:
becipoBOAHON MyIbTUIATYHK
[0 XUMHH C 4-Mst
BCTPOEHHBIMU JIATYUKAMM:
/laTuuk pH ¢ nnanazonom
3MEpeHus He yxke yem ot 0
o 14 pH

/[aTunk BBICOKOI
TeMIiepaTypbl (TepMOIIapHBIi)
C IMana3oHOM MU3MEpPEHUs He
yke yeM oT -100 go +900 C
JlaTunk
PIEKTPOIPOBOANMOCTH C
uana3oHaMHu U3MEPEHUs He

yxe gem oT 0 10 200 MxCwm;

2 1.




oT 0 10 2000 MmxCwm; ot 0 10
20000 MkCm

/laTunk TeMIiepaTypbl
[JIATUHOBBIN C AMANAa30HOM
M3MepeHus He yxe ueM oT -30
no +120 C

OTaenbHbIC JaTYUKU:
JlaTark onTHYecKOn
[JIOTHOCTH 525 HM
AKceccyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
kabemem miniUSB

\USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCIITyaTaluu MUPpPOBOit
imaboparopuu

HaGop nmaGopaTopHoi
OCHACTKHU

[IporpamMMHOe obecrieueHue
Mertoauueckue
[pekoMeH1auuu He Menee 40
padot

Hanuuue pycckosA3pI9HOTIO
caiiTa OAJIEPKKHU

Hayinune BUIEOPOIUKOB.

[{udposas
itabopatopus 1o

(buznke
(yueHnueckas)

OOecrieunBaeT BEIITOJHEHUE
PKCIIEPUMEHTOB MO0 TeMaM
Kypca (pU3uKH.
KoMmiekramus:
becrpoBOHON MYJTETHIATIUK
o ¢uzuke ¢ 6-10
BCTPOCHHBIMY JTATYHKAMHU:
[{udpoBoit gaTuuk
TeMITePaTypPhI C TUANa30HOM
M3MepeHus He yxe uyeM ot -20
o 120 C

[{udpoBoii gaTunk
A0COJIFOTHOT'O JaBJICHUS C
Tana3oHoOM U3MEPEHHsI He
yxe yeM oT 0 1o 500 kIla
J|aTYuK MAarHUTHOTO TOJIS C
Tara30HOM U3MEPCHHSI He
yxe ueM oT -80 1o 80 MmTn
JlaTuK HanpsKEHUs C
ana3oHaMH U3MEPEHUS He

ke g4em oT -2 10 +2 B; ot -5

2 1.




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

/laT4MK TOKa HE YK€ YeM OT
-1 o +1 A

/laTuuk akcenepoMeTp ¢
[TOKa3aTeIs MU HE MEHEe YeM:
+/-2Q9;+/-49;+/-8¢
OTIenbHbIE YCTPOICTBA:
USB ocuumiorpad He MeHee
2 kanaia, +/- 100 B
IAKceccyaphl:

Kabens USB
COCIUHUTEIILHBIN

3apsigHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTpykTop st
[MPOBEACHUS YKCIIEPUMEHTOB
KpaTkoe pyKoBOJICTBO 110
PKCILTyaTaluu UQPOBO
imabopaTopuu

[IporpamMMHOe obecrieueHue
MeTtonnueckue
pexomenaanuu (40 padbor)
Hanuuue pycckosA3pI9HOTIO
caiiTa OAJIEPKKHU

Hayinune BUIEOPOIUKOB.

KoMmmbroTepHoe 060py10BaHNe

4.

HoyTtOyk

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIIogaeMas
KJIaBHaTypa: HAJIN4KE,
Pycckas packianka
KJIaBUATypbl: HAIMYUE;
/lnaroHane DKpaHa: HE MEHee
15,6 1roMMOB;

Paspemienne dkpaHa: He
meHee 1920 x 1080 nukceneit;
KomnmuectBo siaep
[poiieccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee 8;

bazoBas TakTOBas YacToTa
rpoueccopa: He MeHee 1 [T
MaxkcuManbHas TaKTOBast
yacToTa IpoLeccopa: He
menee 2,5 I'Tm;

Ks1m-namsite npoueccopa: He

3 mT.

2 1IT.




MeHee 6 MOaiiT;

O0BEM YCTaHOBIICHHON
ONIEPaTUBHOMN MaMATH: HE
MeHee 8 ['0aiT;

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

O6wvem Hakonutenst SSD: He
Menee 240 I"6aliT;

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

Bec HoyTOyKa €
[YCTAaHOBJICHHBIM

KT;
Buewmnuit unrepdeiic USB
cTaHzapTa He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Buewnuit uarepgeiic LAN
(Mcrosp30BaHKe
[EePEXOIHUKOB HE
[IPEyCMOTPEHO): HATUYHE;
Hanuuue monyneit u
mHTEepEiicoB
(Mcmonp30BaHKe
MEePEXOIHUKOB HE
mpenycMoTpeHo): VGA,
HDMI;

becnipoBoHas cBsizb Wi-Fi:
HaJIu4ue C MOAACPKKON
crangaprta IEEE 802.11n nmu
COBpEMEHHEE;
\Web-kamepa: Hannuue,
MaHunyasTop "MbIb':
HaJIN4MeE;
[IpenycraHoBiIeHHAs
OTIEepallMOHHAs CHCTEMa C
rpaduyecKkum
[10JIb30BaTEIbCKUM
mHTEpdeiicom,
oOecrieunBaroas padboTy
[pacTipocTpaHeHHBIX
00pa3oBaTEeNbHBIX U
0OIIIECHCTEMHBIX
[IPUIIOKEHUN:

HaJINYHE.

AKKyMyJaTopoM: He Oornee 1,8

MOV (mpunrep,

Tun ycrpoiictea: MOY

1 mrr.

1 mrr.




CKaHep, KOIUp)

(pynkumu nevarwu,
KOIIMPOBAHU,
CKaHHUPOBAHMUS);

Dopmar Oymaru: He MEHEe
A4

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

MakcuManbHOE pa3pelIeHne
reyatu: He MeHee 1200 x
1200 Touek;

Hutepdeiicer: Wi-Fi, Ethernet

(RJ-45), USB.

JIOIIOJIHUTEJIbBHOE OBOPY IOBAHHE

EcTecTBEeHHO-Hay4YHasl HANPABJICHHOCTh

1.

[{udposas
itaboparopus 1o

OHOJIOr N
(yueHuueckas)

O0ecrieynBaeT BBIIOJIHEHUE
mabopaTOPHBIX pabOT HA
ypOKax 1mo OMOJIOTHH B
OCHOBHOU IIIKOJIE U
[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YUaIXCS.
KoMIUIeKTaus:
becipoBOHOM MYJIBTHIATYHK
10 OMOJIOTHUH C 6-F0
BCTPOCHHBIMH JIATYUKAMH:
/laTunK BIAXKHOCTH €
TIarna3oHOM U3MEPEHHS
0...100%

/[aTYMK OCBEHIEHHOCTH C
T1ana3oHOM U3MEPEHHUsI He
yxe yem ot 0 10 180000 nx
Jlatunk pH ¢ nuanasonom
3MepeHus He yxe yem ot 0
o 14 pH

/laTynk TEMIIEpaTypHI C
T1ana3oHOM U3MEPEHUSI HE
ke yem oT -20 1o +140 C
JlaTunk
PIEKTPOIPOBOAMMOCTH C
uana3oHaMHu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 MmxCm

/laTurk TeMiiepaTypbl
OKPY’KaroIlen cpesl ¢
TMana3oHOM U3MEPEHHUsI HE
yke yeM oT -20 mo +40

IAKceccyapsbl:

1 mr.

1 mT.




Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
kabermeM miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 11O
PKCILTyaTaluu HUPpPOBOit
maGopaTtopuu

[{udpoas Buneokamepa ¢
METaUTMYECKUM IITATUBOM,
pazpemienue He menee 0,3
Mnukc

[IporpamMmMHOe obecrieueHue
MeTtoanueckue
[pekoMeH1auuu He Menee 30
padot

'YnakoBka

Hanuuune pycckos3pI9HOIO
caiiTa OAJIEPKKHU, HATTUUUE
BHJICOPOJTUKOB.

[{udposas
itabopatopus 1o

XUMUH
(yueHuueckas)

O0ecrieynBaeT BBIIOJIHEHUE
ImabopaTOPHBIX pabOT MO
XUMHUHU HA YPOKaX B OCHOBHOM
[ITKOJIE U
[IPOEKTHO-UCCIIEI0BATEIBCKON
e TeTbHOCTH YUaIXCS.
KoMmiekramus:
becnpoBOHOM MYTBETHIATIUK
[0 XUMUHU C 4-Ms
BCTPOCHHBIMH JIATYUKAMH:
/latuuk pH ¢ nnanazonom
3MepeHus He yxe yem ot 0
o 14 pH

J/laTark BHICOKOM
TeMIIepaTypbl (TepMOIIapHBIii)
C IMarna3oHOM H3MEpPEHUs He
yke uem oT -100 no +900 C
/laTunk
PIEKTPONPOBOAUMOCTH C
Tuana3oHaMu U3MEPEHUS He
yke ueM oT 0 10 200 MkCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCm

/laTurk TeMIiepaTypbl
[JIATUHOBBIN C TUANIa30HOM
M3MepeHus He yxe ueM oT -30
mo +120 C

OTaenbHbIE JaTYNKHU:

1 mr.

1 mT.




JaTunk onTUYECKOM
[JIOTHOCTU 525 HM
IAKceccyaphl:

Kabens USB
COCIUHUTEIILHBIN

3apsigHOE YCTPOUCTBO C
kabenem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KpaTtkoe pyKoBOJICTBO 110
PKCILTyaTauu muQpoBOi
imabopaTopuu

HaGop nmabopatopHoi
OCHACTKH

[TporpammHoOe oOecnieueHue
MeTtoanueckue
pexomeHauuu He meHee 40
padot

Hanuuune pycckos3pI9HOIO
caiiTa moaIep>KKu

Hayinune BUIE€OPOIUKOB.

[{udposas
itabopatopus 1o

(buszuke
(yueHuueckas)

ObecnieunBaeT BHINOIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca pu3uKu.
Komrmuiekranus:
becripoBOAHON MyIbTUIATYUK
o gusuke c 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{udposoit gaTunk
TeMIIEpPATyphl C TUANa30HOM
M3MepeHus He yxe ueM oT -20
o 120 C

[{udposoit gaTunk
A0COJIIOTHOTO JAaBICHUS C
arna3oHOM U3MEpEHUsI He
yke gyem ot 0 no 500 kIla
/[aTYMK MarHUTHOTO MOJIA C
arnazoOHOM U3MEpEHMsI He
ke yem oT -80 1o 80 mTn
JlaTunK HaIpspKEHUs ©
ana3oHaMy U3MEpPEHUs He
y’Ke ueM oT -2 10 +2 B; ot -5
imo +5 B; or -10 mo +10 B; ot
-15 10 +15 B

/laT4MK TOKA HE YK€ YEM OT
-1 1o +1 A

/laTunk akcenepoMeTp ¢
[T0KA3aTEIsIMU HE MEHEE YeM:

+/-29;+/-49;+/-8¢

1 mr.

1 mT.




OTnenpHBIE yCTPOUCTBA:
USB ocmmutorpad He MeHee
2 xanaia, +/- 100 B
AKceccyaphl:

Kabens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
KkabOenem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykTop s
[IPOBEICHUS SKCIIEPUMEHTOB
Kparkoe pykoBOACTBO 1O
PKCIUTyaTaluu HUPPOBOi
imaboparopuu
[IporpamMMHOe obecrieueHue
MeTtoauueckue
pexomenaanuu (40 padbor)
Hanuuune pycckos3pI9HOIO
caiiTa moaIep>KKu

Hayinune BUIE€OPOIUKOB.

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

O0ecnieurBaeT IPOBEICHHUE
cCIeIOBaHUS 110
(yHKIIMOHUPOBAHHIO
YEIIOBEUECKOT0 OPTaHU3Ma.
KoMIUIeKTaus;:
becripoBOHON MYJTETHIATIUK
o GU3NOIIOTHH C 5-10
BCTPOCHHBIMH JTATYHKAMHU:
JlaTuuk apTepuantbHOTO
masnenus (0...250 MM pT. cT.)
JlaTuuk mynbca ¢ 1Uarna3oHoOM
3MepeHus He yxe yem oT 30
o 200 yn/mMuH

/laTyuk TEMIIepaTypsl Tea ¢
Tana3oHoOM U3MEpEeHHUsI He
y>ke ueM oT +25 ;o +40 C
JlaTunK 4acTOTHI JBIXAHUS C
TIara30HOM U3MEPCHHSI He
y>ke gem ot 0 1o 100
[ITKJIOB/MUH

JlaTuuk yCKOpeHus ¢
mokaszarensimu +/- 2 g; +/- 4 Q;
+/-8¢

OTIenbHbIE YCTPOICTBRA:
Jlatunk OKI' ¢ nuanazonom
M3MEpPEHUS HE YKE 94eM OT
-300 10 +300 MB)

aTtyuk pH ¢ nrnanazoHom

1 mr.

1 mT.




3MepeHus He yxe yeM ot 0
o 14 pH

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

Kabens USB
COEIMHUTEIIbHBIN

3apsigHOE YCTPOUCTBO C
Kkabemem miniUSB

USB Anantep Bluetooth 4.1
Low Energy

KoncTpykrop st
[MPOBEACHUS HKCIIEPUMEHTOB
KpaTkoe pyKoBOJICTBO 110
PKCILTyaTauy nudpoBoi
imabopaTopuu
[IporpammHoe obecnieueHune
MeTtonnueckue
[pekoMeH1anuu He Mmenee 20
padot

Hanuuue pycckos3pI9HOTO
caiTa NOAJIEPKKU

Hannuue BUIEOpPOIUKOB.

[{udposas
iraboparopus 1o

PDKOJIOTMH

ObecnieunBaeT MPOBEICHNE
y4EOHOT'O SKOJIOTUUECKOTO
MOHUTOPHHTA
MHCTPYMEHTATbHBIMHU
MeTonamu. HaGop
[IPUMEHSICTCS TPU H3yUCHUN
PKOJIOTHH, OMOJIOTHH, XUMHH,
reorpaduu u
[IPUPOJOBEICHMSI, a TAKKE
TUTSL THTUBU Y ATTbHBIX
VICCIIEIOBaHMs U POEKTHOM
eI TeIbHOCTH LIKOJIbHUKOB.
KoMIekTamusi:
becripoBoHON MYyJIBTUIATYUK
10 DKOJIOTHYECKOMY
MOHUTOPHHTY C 8-F0
BCTPOCHHBIMH JTATYUKAMHU:
/laT4MK HUTPAT-HOHOB
JlaTyuK XJIOpUI-UOHOB
/laTuuk pH ¢ nnanazonom
3MepeHus He yxe yeM ot 0

o 14 pH

1 mr.

1 mT.




JaTunK BIAYKHOCTH C
Tana3zoHoOM U3MEPEeHUs
0...100%

JlaTunK OCBEIIEHHOCTH C
TMana3oHOM U3MEPEHUsI HE
y>xe yeM ot 0 1o 180000 5k
JlaTurk TeMIiepaTypsl C
Tarna3zoHoOM U3MEpEeHHUsI He
yxe uem oT -20 1o +140 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
ana3zoHaMy U3MEpPEHUs He
yxe uem oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxCwm

JlaTuuk TeMmnepaTypbl
OKpYKarOIIEH Cpeibl C
Tarna3oHoOM U3MEpEeHHUsI He
ke uem ot -20 1o +50 C
OTaenbHBIC JATYUKU:
JlaTynk 3ByKa ¢ QyHKIHEH
MHTErPUPOBAHUS C
TMara3oHOM U3MEPEHHUS
4acTOT He MeHee yeM oT 50
' go 8 kI

JlaT4rK BIAKHOCTH TOYBHI C
T1ara3oHOM U3MEPEHHUsI He
y>ke ueM ot 0 10 50%
/laTuuk kuciopona ¢
uana3oHoM u3Mepenus ot ()
o 100%

JlaTurk onTHYECKON
[JIOTHOCTU 525 HM

JlaTurk onTHYECKOM
riotHocTy 470 HM

JlaTuuk TypOuAMMETp C
T1ana3oHOM U3MEPEHHUsI He
ke yem ot 0 10 200 NTU
/laTurk oKkucH yriieposa ¢
Tuarna3oHOM U3MEPEHUsI HE
yxe ueM ot 0 o 1000 ppm
AKceccyapsl:

Ka6ens USB
COETMHUTEINbHBIN (2 1IT.)
3apsiHOE YCTPOIMCTBO C
Kkabemem miniUSB

USB Ananrep Bluetooth 4.1
Low Energy

CTepeHb JUIsl 3aKperyIeHus!




TaTYNKOB B IITATHBE
KpaTkoe pyKoBOJICTBO 110
PKCIUTyaTalu nudpoBoi
imabopaTopuu
[IporpammHoe obecnieueHue
MeToanueckue
[pekoMeH1aluu He Mmenee 20
padot

YakoBka

Hanuune pyccKos3pI9HOTO
caiTa MOJJACPKKH, HAITUIHE
BUICOPOJIMKOB.

MUKpOCKOII
nudpoBoi

Ty MUKpOCKoIa:
OMOJTOTHYECKHI

Hacanka mukpockomna:
MOHOKYJISIpHAS

Haznauenue: nabopaTopHblii
MeTo/1 ucClieJOBaHUS:
CBETJIOE 110JIE

MaTtepuai ONTUKU:
ONTHYECKOE CTEKIIO

Y BennueHne MUKPOCKOIIa,
Kpat: 64 - 1280

Oxysiper: WEF16x
OO0bexTuBsl: 4%, 10X, 40Xs
(TOaIpy>KMHEHHBIH )
PeBosbBEpHas rojgoBKa: Ha 3
00BEKTHBA

THUIT MOJICBETKU: 3€pKaJIO UITN
CBETOAMO]T

PacnionoxeHune noACBETKU:
BEPXHSISI U HUKHSIS
Marepuan kopryca: MeTall
[IpeameTHBIi cTOMMK, MM: 90

11
Yucio meramnukcesne: 1

M crounuk murauus: 220 B/50

1 mrr.

1 .

Ha6op OI'D o
XUMHHN

B HaGop BXOZAT BeChI
ImabopaTOpHbBIE AIEKTPOHHBIE
200 r, cnupToBKa
imabopaTopHasi, BOpOHKA
KOHMYECKas, MajovKa

(10 mTyK), cTakaH BBICOKHII C
HocukoMm BH-50 ¢ meTkoit (2
[ITYKH), UIHHIP
M3MepUTeNbHBIH 2-50-2

(CTEKJISIHHBIH, C MPUTEPTOI

CTeKJIsiHHasI, mpodupka [1X-14

1 mr.

1 mT.




KPBIIIKOH ), IITATUB IS
pooupok Ha 10 rHe3 I, 3aKuM
[pOOUPOYHBIH,
[ImaTenb-Iokeuka (3 mMTyKn),
HAO0Op (IIAKOHOB ISt
XpaHEHUsl PaCTBOPOB U
[peakTuBOB (00BeM (prakoHa
100 mu1 - 5 KOMIUIEKTOB 110 6
mTyK, 00beM ¢uakona 30 mi -
10 KOMILJIEKTOB IO 6 MITYK),
[ATHH]IP U3MEPUTETBHBIH C
HocukoM 1-500 (2 mrykn),
crakaH Beicokuit 500 mu (3
TYKH ), HAOOp epiieit s
MBITBSI TIOCYTBI (€I JJIst
MBIThsI IPOOUPOK - 3 MITYKH,
epII 1711 MBIThS KOJIO - 3
[ITYKH), Xajat Oenblit x/6 (2
[ITYKH), ICPYATKH PE3HHOBBIC
XUMHUYECKHE CTOHKHE (2
IITYKH ), OYKH 3aIUTHBIC,
bunbTpel Oymaxkusie (100
[ITYK), TOprodee AJis
criupToBOK (0,33 ).

B cocraB HabOp BXOIAT
[PEaKTUBBI: AITFOMUHUM,
PKEIIe30, COJIsTHAs KUCIOTa,
METHIIOpaHXK, peHOoIPTaIeHH,
aMMUaK, IePOKCU] BOJOPO/a,
HUTpaT cepedpa u ApyTue; B
o01elt crnoxHocTH - 44
[Pa3JTMYHBIX BEIICCTB,
MICTIONIb3YEMBIX IS
COCTaBJICHHS] KOMILJICKTOB
[PEAKTUBOB MPU MTPOBEICHUH
PK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB 10 KYPCY
[IKOJIbHOW XHMUH.

YueOHnas
itabopatopus 1o
HEUPOTEXHOJIOTHH

B cocTtaB BXOIAT:

Cencop Tun 1 e menee 1
IIT., 00ECIIEUYNBAET
BO3MOYKHOCTh PETHCTPAIIIN
CUTHaJIa AJIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(3nexTpoMuorpammsl, OMI).
Peructparus 10KHA
OCYIIECTBIISAETCS
HEWHBA3UBHO, CYXHUMH
PIICKTPOJIAMH.

1 .

1 mrr.




B03MOKHOCTBIO KPEIUICHUS K
[PyKe ueloBeKa, 4YTo JOJHKHO
TaBaTh BO3MOXHOCTb
[PErUCTPUPOBATH
PIIEKTPUUECKYIO aKTUBHOCTH
MBIIIBI B 00JIACTH, HAJ|
KOTOPOH pacroaraercs
kperuienue. [Ipu HanpspkeHun
MBILIIIBI TOJIKHA OBITH
oOecrieueHa BO3MOXKHOCTh
HAOIOCHUS Ty YHOCTH
curHaza (T.e. IPUCYTCTBUE
OMI'), npu pacciabiaeHuun
MBIIIIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 e menee 1
1T., 00ecredrnBaeT
BO3MOYKHOCTB PErHCTPALluN
CUTHaja
(doromnerm3smorpammsl (DPI1I)
ONTUYECKUM ITyTEM, 3a CUET
M3MEHEHHSI OTPaKEHHOTO OT
KpPOBEHOCHBIX COCY/IOB CBETa,
00BEM KOTOPBIX U3MEHSIETCA
[10/1 BO3JCCTBUEM I1yJILCOBOM
BOoJTHBI. CEHCOp JO0JIKEH OBITh
00ecreueH BO3MOKHOCTBIO
KpEIUICHHs K MOyIIeuKe
MaJIbIa YeIOBEKA.

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

HIIEKTPOKAPAUOT PAMMBI
(OKT') He nHBa3UBHBIM
CII0co00M;

peructpanyu I, IT n 111
OTBEZICHUI; TIOJIKITFOUEHHSI
PIIEKTPOIOB K CEHCOpPY C
[TOMOILBIO COEMHUTEIBHBIX
[TPOBOJIOB, 000PYAOBAHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ve menee 1 .
o0ecreyrBaeT BO3MOKHOCTD:
[pETUCTpAIH CUTHAIA
KO>KHO-TaJIbBAaHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOT'O OCYIIECTBISIETCS Ha
[TOCTOSTHHOM TOK€;
[OJIKITIOYEHUS K Ty




YEIOBEKA C IIOMOILBIO CYXHUX
PIIEKTPOAOB, OJIKIIOYCHHE
KOTOPBIX K CEHCOPY
OCYIIECTBIISIETCS C IOMOIIBIO
TouchProof pazsemos.
Cencop Tun 5 He menee 1
IT., 00eCIeYrBaeT
BO3MOKHOCTB: PETUCTPALIUU
CUTHAJIA AIEKTPUYECKON
akTUBHOCTH Mo3Ta (O3I) ¢
[TOMOLIBIO CYXUX
HEMHBA3UBHBIX JICKTPOIOB;
[PETUCTPALIM JIEKTPUYECKOMN
AKTUBHOCTH Pa3HbIX J0Jei
MO3ra; MOAKIYEHUS
PIIEKTPOIOB K CEHCOPY C
[TOMOLIbIO COETUHUTENBHBIX
[IPOBOIOB, 000PYAOBaHHBIX
TouchProof pazpemamu;
BaKperyieHUs JIEKTPOIOB Ha
[TOBEPXHOCTHU T'OJIOBBI.
Cencop Tun 6 ne menee 1
T., 00ecreYnBaeT
BO3MOYKHOCTB: PETUCTPALIUU
CUTHaJa KoJieOaHUsl rpyaHON
KieTky (CeHcop AbIXaHUSA);
OIIPEAEIEHUS YaCTOThI
ITBIXaHUS.

Y cTpoiicTBo 1iis cObopa
TaHHBIX OT CEHCOPOB U
fepeaadyy Ha epCOHAIbHBIN
KOMITbIOTEp 00ECTeunBaeT
BO3MOKHOCTh cOOpa JTaHHBIX
OT MOJKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIIPaBKY
[MOJTy4eHHbIX TaHHbIX Ha [IK.
[lonxiroueHne HEHTPaIbHOIO
Moyt K [IK ¢ momorpro
USB-kaGens. LleHTpanbHbIit
MOJTyJIb UMEET HE MeHee 1
[IT.: FAJIbBAHUUYECKYIO
3ossiuio ot [1K.
L{eHTpanbHbII MOIYJIb
o0ecreurnBaeT BO3MOXKHOCTh
0IHOBPEMEHHOTO
[TO/IKJIFOUEHUS BIUIOTH /10 4
ceHcopoB. Kaxkplii u3 BX0/10B
[{eHTpanbHOr0 MOIYJISl UMEET
raJIbBAHUYECKYIO U30JISLINIO




(oOecrieueHre MeKKaHAJIbHON
raJIbBAHUYECKOM M30JISIUN).
[logkiroueHne CEHCOPOB K
[{eHTpambHOMY MOJTYJIO
OCYIIECTBIISIETCS C IIOMOIIBIO
CIHEeIMATM3UPOBAHHBIX
pazbemoB Tuna LEMO,
00€eCIIeUnBaOIIINX
[IPABMIIBHOCTH TTOKITFOYCHUS
[pazbeMa 1 CHUKAIOIINX PUCK
CIIy4aiiHOTO KacaHus
[Pa3bEMOB TOKOIIPOBOISIIIUX
HacTel, a TaKkxKe
00ecreunBalOIINX 3aIIUTY OT
HECAaHKIIMOHUPOBAHHOTO
[OKIIIOUEHUS K
[TPOU3BOJILHBIM YCTPONCTBAM.
Monyns "Knonka" He menee 1
IIT., 00EeCIIEYNBAET
BO3MOKHOCTB: Pa3METKH
[PETHCTPUPYEMBIX CUTHAJIOB U
0TMEYaTh HE MeHee 3-X
[PA3TTUYHBIX KATETOPUHU
COCTOSIHUM.

Y cTpolCTBO, BXOSIIIEE B
cocTaB J1a00paToOpuu, T0JKHO
00ecreunBaTh BO3MOKHOCTh
[PETHCTpAINH apTEPUATHHOTO
TaBJICHMUS.

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

[ '1aBHOE OKHO TIPOTPaMMBI
ITOJKHO COCTOSITh M3 BKJIQJIOK,
KaK7ast 13 KOTOPBIX
COJIEP’KUT HAbOp rpauKoB,
HEOOXOIUMBIX ISt
0TOOpaxKeHus TpedyeMoit
MH(pOpMaIUY.

Jl0/OKHA IMEThCS BKITAKA JITS
0JTHOBPEMEHHOTO TPOCMOTpa
CHTHaJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOTKJTFOYCHHBIX K
[{eHTpanbHOMY MOZYJIIO.

JT0 obOecrieunBaeT
BO3MOYKHOCTh




MHOTOKaHATHHOTO
(mosurpaguIecKoro) pexuma
PabOThI yCTPOICTBA.
Taxxke TOTKHBI UMETHCS
BKJIAJIKH TS BU3YaTH3aI[uU
CUTHAJIOB OT ceHCOpoB OMI',
@I, OKT, KT'P, O9T,
CeHCOpa JIbIXaHusl, KHOIKH; a
TaK>Ke TIPOU3BOTHBIX
rpaduKoOB, HA KOTOPBIX
BU3YaTU3UPYIOTCS
creu(pUIHbIC ISl TOTO WX
MHOTO CUTHAJIA BEJTUYHHEI.
1O nomxHO IaBaTh
BO3MOYXKHOCTh BU3YaJTH3AIHH
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:
- OMI': Buzyanusanus
CUTHaJja, CIIEKTP CUTHAaJa,
AMIUTATY THBIN TPUTTEP
- OIII': Bu3yanuzanus
CHTHAJIa, CIIEKTPa CUTHAJIa,
TaxorpaMMel, rpaduk mysiabca
- OKI': Bu3yanuzanus
CUTHAJIa, TAXOTPaMMBI,
rpaduk mysibca
- KI'P: Bu3yanusanus cursana
- O0I': Bu3yanuzanus
CUTHaJIa, CTIEKTP CHTHAJIA,
AMIUTUTY 12 alb(a-puTma,
AMILTUTY1a OeTa-puTMma.
- CeHcop JIbIXaHus:
BH3yaTH3aIis CUTHAA,
- Knomnka: Bu3yanuzanus
CUTHAJIa pa3METKH
[1O nomkxHO UMETH
BO3MOYXHOCTh KaCTOMHU3AIHH
1 HacTpoiiku [10 s
b PeKTUBHOTO OTOOpaKEHUS
rpaduKOB: HACTPOWKA 1IBETA,
BBEIOOD MMapamMeTpoB IS
aHaIM3a, BEIOOD
0TOOpakaeMbIX rpauKoB,
MaciTaObupoBaHue rpaduKoB.
T1O nomKHO UMETH
BO3MOYKHOCTH 3aITUCH U
BOCTIPOU3BEICHUS
€THCTPUPYEMBIX CUTHAJIOB.




B03M0KHOCTb HACTPOUKHU
[apamMeTpoB PHIbTpaINU
CUTHaJIa ¢ TOMOIIbI0 QUIbTPa
HUOKHUX 4acTOT, (pUipTpa
BBICOKHX YaCTOT, TIOJIOCOBOTO
(buIbTpa, peKEKTOPHOTO
(bunbTpa.

C uenbio yno0cTBa aHaIM3a
CHTHaJIa, TOJDKHA UMETHCS
BO3MOYKHOCTB 3aITUCU
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiis, ¢ mocaeayromen
BO3MOYKHOCTBIO HIX
[TOCIIEAYIOIETrO
BOCIIPOU3BEICHHSI B JAHHOM
[10 (uMHUTHPYS pErUCTPAIIIO
CHTHAJIa B P&KUME PEabHOTO
BpPEMCHH ).

B cocrase: meToauyeckue
MaTepUabl 1Ji yUUTENS U
00yJaronmxcsi, ONUCAHNE
[TOIKJIFOUEHUSI CEHCOPOB
lmabopaTtopuu, UHCTPYKLUHU O
cronb3oBanuio 110,
OIMCaHue J1abOpaTOPHBIX U
[MPaKTUYECKUX paboT, KOTOpOE
B TOM YHCJIE€ COACPKUT
Mpe3eHTAIHOHHBIE
MaTepHabl.

'Y makoBka/kopoOka
lmabopaTopuM JOKHA
oOecnieunBath ya00HOE
XpaHEeHHE U CO/IepKaTh
MOJICKA3KH ISt
[PacIIONIOKEHHs] CEHCOPOB U
[YCTpOICTB J1abopaToOpuu JUIst
yI0OHOTO MCIIOJIE30BAHUS
Mpero1aBaTeNIs MU 1
00y4JarOIUMUCS.

TexHogorudeckas HAIpaBJICHHOCTb

0. |OGpa3oBaTenbHBIHI
KOHCTPYKTOP JUISI
[PaKTUKU OJIOYHOTO
[TPOrpaMMHUPOBAHHUS C
KOMILIEKTOM
TaTYNKOB

Po6oToTexHnueckuit Habop
[TpeHa3HAYEH ISl U3yYEHUs
OCHOB pOOOTOTEXHHKH,
nieTajeu, y3ioB U
MeXaHU3MOB, HEOOXOIUMBIX
U1 CO3aHUs
[POOOTOTEXHHUUECKHIX

YCTPOMCTB.

1 mrr.




Habop npezncrasisier coboit
KOMIUJIEKT CTPYKTYPHBIX
PIIEMEHTOB, COSTMHUTEIBLHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUIECKIX
KOMITOHEHTOB.

HaGop mo3BosieT cooupats (¢
[IPOrpaMMHUPOBATH
coOMpaeMbie MOJIENIN), U3
PIIEMEHTOB BXOSIIUX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHUYECKHUX
[YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
YIIpaBJICHUEM, B TOM YHCJIC Ha
KOJIECHOM XOJY, a TaK ke
KOHCTPYKIIHI, OCHOBAaHHBIX HA|
MCIIOJIb30BaHUU Tiepenay (B
TOM YHCJIC YCPBSIYHBIX U
3yO4YaThiX), a TaK e PhYaroB.
CBETOAMOIHBIN MaTPUYHBIN
nucrureil ¢ 6ejoil HoICBETKON
Ha KOHTpOJLIEpe

KomnndecTBo mopToB
BBOJ1a/BBIBOJIA HA
KOHTpOJLJIEpE HE MEHee 6
KommdecTBo KHOTIOK HE MEHEe
4
OO111e€ KOJINYECTBO
JIeMEHTOB: He MeHee 520 miT.,
B TOM YHUCIIE:

1) mporpaMMupyemsliii 010k
yIIpaBIIEHUS, KOTOPBIN MOXKET
[paboTaTh aBTOHOMHO U B
[MOTOKOBOM PEKUME;

2) cepBOMOTOPBI

3) JaTYMK CHJIBI

4) MaTYuK pacCTOsTHUS

S) naT4MK 1BETA

6) akKKyMyJISTOpHasi OaTapes
7) [InacTukoBbie
CTPYKTYPHBIC 3JICMEHTHI,
BKITIOUast ieppoprupoBaHHBIC
PIIEMEHTHI: OanKu, KyOuKH,
OCH U BaJIbl, COSIMHUTEIHHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peHa3HauYeHHBIE IS
CO3/TaHUS YEPBSIUHBIX U
3yOuJaThIX nepenad,




COCTUHUTEIBHBIE U
KPETIC)KHBIC JICMEHTBI;

7) IIporpammHoe
oOecIeYeHne, HCIOIb3yeMOe
IS POTPAMMHPOBAHUS
coOnpaeMbIX
[POOOTOTEXHHUECKUX MOJIeIICH
1 YCTPOMCTB, TOCTYITHO TSI
CKaYMBaHUS U3 CETH
MuTepHer

10.

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHUKE H
POOOTOTEXHUKE

KOMITIEKT 715t M3ydeHust
OCHOB JIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moymkeH ObITH
MpeaHa3HaueH JUTs
[IpOBeIeHUS YUEOHBIX
3aHATUH 110 DJIEKTPOHUKE U
CXEMOTEXHHUKE C IEJbI0
M3ydeHus: Hanboee
[pacpoCTpaHEHHOM
JIEMEHTHOH 0as3kl,
[IPUMEHSIEMOH ISt
MHXCHEPHO-TEXHHYECKOTO
TBOPUYECTBA YUAIIUXCS U
pa3paboTKN yueOHBIX
Mozenei poboToB. Habop
ITOJKEH TTO3BOJIATE YUaIUMCS
Ha TIPAKTUKE OCBOUTH
OCHOBHBIE TEXHOJIOTUHT
[IPOEKTUPOBAHHUS
[POOOTOTEXHUUECKHUX
KOMITJIEKCOB Ha TIpUMepe
y4eOHBIX MoJienel poOoToB, a
Tak)Ke U3YYUTh OCHOBHBIE
TEXHUYCCKHUE PEIICHUS B
00acTh KHOEPHETUUECKUX U
BCTPAaWBAEMBIX CHCTEM.

B cocTaB KOMILIEKTa JOKEH
BXOAUTH HAOOP
KOHCTPYKTHUBHBIX 2JIEMEHTOB
st COOpKU MakeTa
MaHUTTYJISAIMOHHOTO Po0OoTa,
KOMILUIEKT METaNTHIeCKUAX
KOHCTPYKTHBHBIX JJIEMEHTOB
st COOpKU MakeTa
MOOMIIBHOTO poOOTa U T.1I.

B cocTaB KOMIIEKTa BXOINUT
HA0OP IEKTPOHHBIX
KOMITOHCHTOB JJIsI U3YYCHUS

1 mrT.




OCHOB DJIEKTPOHHUKH U
CXEMOTEXHUKH, a TAKXKe
KOMIUJICKT TIPUBOIOB U
TaTUYMKOB Pa3IMYHOTO THUIIA
151 pa3paboTKu
[POOOTOTEXHUYECKUX
KOMILJIEKCOB.

B cocTtaB koMILIeKTa JOHKHO
BXOJIUTH: MOTOPBHI C
PHKOJEpPOM - HE MeHee 2 1T,
CEpBOIPHUBO/T OOIBINONH - HE
MeHee 4 T, CepBOIPUBO/T
MaJIblil - He MEHEee 2 IIT,
MH(paKpacHbIN 1aTYHK - HE
MeHee 3 1T, yJIbTPa3ByKOBOM
aT4uK - HE MEeHee 3 T,
TaTYMK TEMITePaTyphl - He
MeHee | miT, JaTyuk
OCBEIICHHOCTH - HE MeHee |
[T, HAOOP SIEKTPOHHBIX
KOMITOHEHTOB (pE3UCTOPBI,
KOHJICHCATOPbI, CBETOAHO/IbI
[pa3IM4YHOr0 HOMUHANA),
KOMIUJIEKT IPOBOJIOB ISt
OecraeqyHoro
[TPOTOTHITHPOBAHMSI, TIJIaTa
OecraeyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYJIATOP U 3apsAHOE
[YCTPOMCTBO.

B cocTaB KOMILIEKTa JOKEH
BXOJIUTH TIPOTPAMMHUPYEMBIN
KOHTpOJLIED,
[IpOrpaMMUPYEMBIN B Cpelie
Arduino IDE unu
AHAJIOTMYHBIX CBOOOIHO
[pacpOCTpaHsEMBIX Cpeaax
[pa3paboTKH.
[Iporpammupyemslii
KOHTPOJLIEP JTOJIKEH
00J1a/1aTh TOPTAMH IS
[TOTKJTFOUCHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOUCTB,
muTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
i WiFi.

B cocTaB KOMILIEKTa TOKEH
BXOJIUTH MOJTYJTb
TEXHUYECKOTO 3pEHHUS],




[IPEICTABIAIONINNA COO0H
BBHIYUCITUTENIbHOE YCTPOICTBO
CO BCTPOCHHBIM
MUKPOMPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He MeHee 1.2
['T1, o0bem O3Y - He McHee
512 M6, 06beM BCTpOEHHOM
maMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHOMN KaMepoii
(MakcUMalIbHOE pa3pelieHue
BUICOTIOTOKA, II€PE1aBaEMOT0
o uatepgeiicy USB - He
Menee 2592 x 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1yJib TEXHHYECKOTO
BpeHus J0DKEeH 0071a/1aTh
COBMECTUMOCTBIO C
[Pa3TUIHBIMHU
[IPOrpPaMMHUPYEMBIMHU
KOHTPOJIJIEPAMH C TIOMOIIBIO
uaTepdeiicos - TTL, UART,
12C, SPI, Ethernet. Monyns
TEXHUYECKOT0 3pEHUS T0JKEH
MMETh BCTPOCHHOE
[porpaMMHOE oOecrieueHune
Ha OCHOBE OIlEepalMOHHOM
crcTeMbl Linux,
[103BOJISIOIIEE OCYIIECTBIISITh
HACTPOWKY CUCTEMBI
MaIIMHHOTO 00y4YeHUs
[TapaMeTPOB HEMPOHHBIX
ceTeil st OOHapy KeHUs
00BEKTOB, OIPENIETCHUS X
[1apaMeTpOB U JajabHEUIIEH
MIeHTU(DUKAITNH.

KoMITIeKT nomkeH
o0OecreunBaTh BO3MOKHOCTD
M3Yy4eHHs] OCHOB pa3paboTKu
[MPOrPaMMHBIX U allapaTHBIX
KOMITJIEKCOB HH>KEHEPHBIX
CUCTEM, peleHul B cepe
"NHTepHeT Benieil", a Takxke
[pereHuit B 0061acTu
[POOOTOTEXHUKH,
ICKYCCTBEHHOTO MHTEJIEKTA
M MAIIIMHHOTO O0YyYeHUsI.

11.

UersipexoceBon
4eOHBIN

'YVyeOHbIit

000T-MaHUNYJIITOP

1 mrr.
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POOOT-MaHUTTYJISATOD
C MOZYJIbHBIMU
CMEHHBIMHU
HacaKaMH

[IpeHa3HAuEeH /711 OCBOCHUS
00y4JaroIUMUCS OCHOB
[POOOTOTEXHHKH, IS
[MOATOTOBKH 00YYaroIIMXCs K
BHEIPEHUIO U MOCIEAYIOLIEMY
MCIIOJIb30BaHUIO0 POOOTOB B
[IPOMBIIITICHHOM
[IPOU3BOJICTBE.

KommgecTBo oceit pobota
MaHUITYJIATOpA - YETHIPE.
[IepemenieHuEe HUHCTPYMEHTA B
[IPOCTPAHCTBE MO0 TPEM OCSAM
NTOJDKHO YIIPABIIATHCS
[I1arOBBIMU JIBUTATEIISIMHU.
Hanpspkenne nutanus
[I1arOBBIX JBHUTaTENICH HE
0ozee 12 B.

CepBojiBUTaTENIb YETBEPTOM
OCH JIOJDKEeH 00ecTieynBaTh
[MOBOPOT UHCTPYMEHTA.

'Yrois noBopora
MaHUITYJIATOpa HA OCHOBAHUH
BOKpPYI' BEPTUKAJIBHOM OCH HE
Menee 180 rpaaycos.

/I onpeneneHus moaoKeHus
MaHUITYJIATOpa IPU [TOBOPOTE
BOKPYT BEPTUKAJIBHON OCH
ITOJKEH HCI0JIb30BaThCS
PHKOZEP.

'Yron moBopoTa 3aHEro
[1eda MaHUIYJISTOpa He
Menee 90 rpamycos.

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

/I onpeneneHus moaoKeHus
3aJHETO U MIEPEIHETO IIeY
MaHUITYJIATOpPA JOKEH
1ICTI0JIb30BATHCS TUPOCKOII.
YT0J1 TOBOPOTA IO YETBEPTOM
ocu He MeHee 180 rpamycos.
JlomkHa OBITH BOBMOXKHOCTH
OCHAIIIEHUS] CMEHHBIMHU
Hacajkamu (Harpumep,
neprkaTellb KapaHaaiia uin
(bmomacTepa, mprcocKa ¢
CEpBOJBUIATEIEM,
MeXaHHYEeCKOe 3aXBaTHOE
YCTPOMCTBO C




CEpBOJBUIATEIEM,
yCTPOMCTBO 715 JTa3€pHOM
TPABUPOBKU UJIM YCTPOUCTBO
st 3D-meuatn).

Jlo/KHA OBITH BO3MOXKHOCTD
[TOKJIFOUEHUS
ITOTIOJIHUTEIIbHBIX YCTPONCTB
(HarpuMep, TpaHCIOpTEpPa,
[pesbca i epeMeLLeHus
[poOoTa, IyJibTa yIpaBiIeHUs
TUIA JHKOUCTHK, KaMEPBI
MaIIMHHOIO 3pEHMS,
ONTUYECKOTO J1aTUMKa,
MOJTyJ1s1 0€CIIPOBOHOTO
TOCTYIIA.
PoOOT-MaHUITYJIATOP 1OJKEH
oOecrieunBaTh NepeMeleHue
HacaJKy B IIPOCTPAHCTBE,
AKTHBALIMIO HACAKHU,
BO3MO>KHOCTbD II0JIy4EHUS
CUTHAJIOB OT KaMephl U
TaTYNKOB, BO3MOKHOCTb
yIIpaBJICHUS
NTOTIOJTHUTEIbHBIMU
yCTpOMCTBaMH.

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

Jl07KEH NMETh BO3MOKHOCTD
AQBTOHOMHOM paboThI U
BHEIITHETO YIIPABJICHUS.

Y IpaBisOMMI KOHTPOJUIEP
NTOJKEH OBITh COBMECTHM CO
cpenoit Arduino.

Y IIpaBIAOIINAN KOHTPOJLIED
COBMECTUM CO CPeIoi
porpamMmupoBanus Scratch,
1 SI36IKOM IIPOTPaMMHUPOBAHUS
C.

JlomkeH obecrieunBaTh
[TOBOPOT I10 MIEPBBIM TPEM
OCSIM B 3a/IaHHBIN yTOJI U Ha
3aJJaHHBIN yToJI, IOBOPOT IO
UETBEPTOW OCH HA 3aJJaHHbBIN
yToJ1, ABUKEHHE B




KoopauHatel X, Y, Z,
[epeMeIleHUE Ha 3aJJaHHOE
[pAcCTOsTHUE TIO KOOpJUHATAM
X, Y, Z, nepenauy n1aHHbIX O
TEKYILIEM MOJ0KEHUU YTJIOB,
repeavy JaHHBIX O TEKYIIUX
KOOpAMHATaX WHCTPYMEHTA.
JloJKeH moiiep>KUBaTh
[epeMenieHue B JeKapTOBBIX
KOOpJMHATAaX U yrjiax
[I0BOPOTa OCEM, C 3aJaHHOU
CKOPOCTBIO U YCKOPEHUEM.
TuIibl IepeMeleHui B
IIEKapTOBBIX KOOp/IMHATAX:
IIBIDKEHUE T10 TPACKTOPHH,
NIBUYKEHUE 110 TIPSIMOU MEXKTY
ITBYMsI TOUKaAMHU,
[epenpbIrMBAHUE U3 TOYKH U
TOUKY (IepeHoc 00BEKTA).

12.

O0pa3oBaTEIbHBIN
HA0Op 111 M3yUCHHS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUIECKUX
CHCTEM H
MaHUTTYJISITAOHHBIX
poOoTOB

O0OpazoBaTeNbHBIN KOMILIEKT
TOJKEH OBITh ITpe/IHa3HaYeH
IU1s1 U3y4YEeHUS
[POOOTOTEXHUUECKHUX
TEXHOJIOTHH, OCHOB
MH(pOPMAIIMOHHBIX
TEXHOJIOTMI U TEXHOJIOTUI
[TPOMBIILIIIEHHOU
ABTOMATH3ALMH, A TAKXKE
TEXHOJIOTMI
[TPOTOTUIIMPOBAHUS U
a/1IMTUBHOTO NMPOU3BO/ICTBA.
B cocTtaB KoMIIIEKTa JOHKHO
BXOJIUTH:

1) MHTennexTyanbHbIi
CEpBOMOJTYJIb C
MHTETPUPOBAHHON CUCTEMOM
YIIpaBJIEHUS, TO3BOJISAIOMEH
00BETUHATH CEPBOMOTYIIH
NpyT ¢ APYTOM I10
[10CJIEI0BATEILHOMY
nHTEpdeiicy - He MeHee 6 IIT;
2) PoGoTOTeXHUYECKHIA
KOHTpPOJIEP MOAYIBHOTO
TUIIA, IPEACTABIAIOIIUI
cO00M OMHOIUIATHBIN
MUKpPOKOMIIBIOTED C
ONEPalMOHHONW CHCTEMOM
Linux, 00beIMHEHHBIH C
nepudepuiiHbIM

1 mr.
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KOHTPOJJIEPOM C IOMOIIIBIO
[J1AThI PACIITUPECHHUS.
PoOOTOTEXHUYCCKHUI
KOHTPOJIIEP JIOJDKEH
YZIOBJIETBOPATH TEXHUYECKUM
XapaKTEPUCTHKAM: KOJI-BO
si7Iep BCTPOCHHOTO
MHUKPOKOMIThIOTEpA - HE
McHee 4, TAKTOBas 4acTOTa
siapa - He menee 1,2 ['Tm,
00bemM O3V - He mMenee 512
MO, Hastmure nHTEepErcoB -
SPI, 12C, 12S, TTL, UART,
PWM, mudpossic u
QHAJIOTOBBIC TIOPTHI IS

MO IKJIFOYEHHS BHEIITHUX
YCTpOICTB, a Takxke WiFi nmmn
Bluetooth s kommyHHKaH
CO BHEIITHUMH YCTPONCTBAMHU.
Po0oTOTEXHUYECKUI
KOHTPOJLJIEP JI0JKEH
00ecreynBaTh BO3MOKHOCTD
[IPOTPaMMHUPOBAHUS C
[TOMOIIIBIO CPEJICTB SI3bIKOB
C/C++, Python u cBo601HO
[pacTpoCTpaHsIEMOMN CPEAbI
Arduino IDE, a Takxke
YIIpaBJICHUS MOICIISIMU
[POOOTOTEXHUUYECKUX CUCTEM C
romoIibio cpens ROS.

3) BerancnuTenbHbIi MOAYIIh
CO BCTPOEHHBIM
MHUKPOKOHTPOJJIEPOM - HE
MeHee 1 mmT.
BreranciuTenbHbI MOAYJIb
ITOJKEeH 00J1anaTh
BCTPOECHHBIMH IU(PPOBBIMU
rmopTamu - He MeHee 12 mT u
AHAJIOTOBBIMH IIOPTaMHU - HE
MeHee 12 mT.
BprarciIUTENBHBIN MOAYJIb
ToJpKeH 00J1agaTh
BCTPOEHHBIM MOJTyJIEM
OECTIPOBOTHOM CBSI3H THITA
Bluetooth 1 WiFi qus
CO3JaHUs
aTapaTHO-IIPOTPAMMHBIX
[pEIICHU I U
"yMHBIX/CMapT"-yCTPONCTB




151 pa3paboTKH peIIeHui
"uTepHer Bemieit'.
BprancIMTENBHBIN MOAYJIb
topkeH o0namaTh
COBMECTUMOCTBIO C
repudepuiiHbIMY IJIaTaMU
TUTST TTOIKJTFOUCHUS K CETH
Ethernet 1 moakiIrOYeHUs
BHELIHEH CHJIOBOW HArpy3KH.
4) Moysib TEXHUYECKOTO
3pEHUS, IPEICTABIISIIOLINI
co0ol ycTpoicTBO Ha Oa3e
BBEIYUCITUTEIILHOTO
MUKpPOKOHTpOJIIIepa 1
MHTETPUPOBAHHON KaMeEpHI,
oOecrneunBarolee
[paCIIO3HAaBaHUE MPOCTEHIINX
M300paXkeHUI Ha MOIyJIE 3a
CYET COOCTBEHHBIX
BBHIYHCITUTEIIbHBIX
BO3MOKHOCTEH - HE MeHee |
11T,

Moy TEXHUYECKOTO
BpeHus JOKEeH 00ecreunBaTh
BO3MOKHOCTB OCYIIECTBIISITH
HAaCTPOUKY 3KCIIO3ULINH,
O0ananca 6eixoro, HSV
COCTABJISIFOIIUX, TIJIOIIA TN
oOHapy)UBaeMol 00JacTu
1300paXKeHMs], OKPYTIIOCTH
oOHapy)UBaeMoi 00JIacTu
300pakKeHUs, TIOJIOKEHHE
0OHapy KUBAaEMBbIX o0acTei
OTHOCUTEIILHO JIPYT JIpyra
MoyJib TEXHHUECKOTO
BpeHUs JTOKEH UMETh
BCTPOCHHBIE HHTEPQEICHI -
SPI, UART, 12C umu TTL s
KOMMYHHKAIIUH JIPYT C
NPYTOM WJIA BHEIITHUMH
YCTPOMCTBAMU.

5) Komriekt
KOHCTPYKTHBHBIX JJIEMEHTOB
13 MeTaljia Ui COOpKHU
MO/IETT! MaHUITYJISITOPOB - HE
MeHee 1 miT;

6) KoMIIJIeKT 2J1eMEHTOB 17151
CcOOpKH BaKyyMHOTO 3axBarTa -
He MeHee | mT.




O0OpazoBaTeNbHBIN
[POOOTOTEXHUUECKUI
KOMILICKT JIOJDKEH COJIEpKaTh
Ha0op OMONMHOTEK
TPEXMEPHBIX MOJCIIEH st
[IPOTOTUIIHPOBAHUS MOAETEH
MOOMIJIBHBIX U
MaHUITYJILUOHHBIX pOOOTOB
[pa3iu4yHOro tuma. B cocras
KOMILJIEKTA JI0JKHBI BXOJIUTh
MHCTPYKIIUN U METOINYCCKUE
lyKa3aHHs 110 pa3paboTKe
TPEXMEPHBIX MOJIEIIEH
MOOMIIBHBIX POOOTOB,
MaHUITYJISIIIHOHHBIX POOOTOB C
[Pa3TMYHBIMU TUIIAMU
KHHEMATHUKH (yriIoBas
KIHEMAaTHKa,
MTOCKO-TIapalieNIbHAs
KIHEMAaTHKa,
menbTa-kuHematnka, SCARA
VJTH phIYaXKHAsi KHHEMAaTHKa,
iatpopma CTroapTa u T.I1.).
O0pazoBaTenbHbIN
[POOOTOTEXHUUECKUI
KOMILIEKT JIOJDKEH COJIEPXKATh
MHCTPYKIIUU TTO
[MPOEKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU U METOJUKU
OCYILIECTBIICHHS] HHKCHEPHBIX
[pacdeToB Mpu
[MPOCKTUPOBAHUY (PACUETHI
Harpy3KH 1 MOMEHTOB, pacyeT
MOIITHOCTH ITPHBOIOB, pacueT
MapamMeTpoB KHHEMATUKH U
T.I1.), MHCTPYKLUU 11O
pa3zpaboTKe cucTeM
YIIPABIICHUS U TIPOTPAMMHOTO
oOecrieueHus Ui yIpaBIeHUs
[poOOTaMH, MHCTPYKLIUU U
METOIMKH 10 pa3paboTke
CHCTEM YIPABIICHHS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEIUIEKTa M MAIlTHHHOTO
00yUeHUsI.

KomnproTepHOe 000py10BaHUE

13.

HoyTOyk

Dopm-PakTop: HOYTOYK;
DKecTkasi, HeoTKIIrOouaemas
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KIIaBUATypa: HATHYUE;
Pycckas packiaaka
KJIaBUATYPhI: HATUYHC;
Jlnaronaip sKpaHa: HE MEHee
15,6 nroiMoB;

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

basoBast TakTOBas yacToTa
rpoueccopa: He Menee 1 [T
MaxkcruMaibHasi TAKTOBAs
HacToTa Ipoleccopa: He
menee 2,5 I'Tm;

Ksm-namsate npoueccopa: He
MeHee 6 MOailiT;

O0BEM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMATH: HE
MeHee 8 ['0aliT;

O0BeM noIIep)KUBAEMOI
OTIepATUBHOM MaMSATH (JIIs
BO3MOKHOCTH PaCIINPEHUs):
He meHee 24 ['0aiiT;

O6beM HakonuTens SSD: He
MeHee 240 I'GaiiT;

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

Bec HOyTOYKa €
[YCTAaHOBJICHHBIM
aAKKyMyJIsITopoM: He 6ounee 1,8
KT;

Buemnuit uarepdeiic USB
cTaHzapTa He Huxe 3.0: He
MeHee TpeX CBOOOTHBIX;
Buewnuit uarepgeiic LAN
(WcTonbp30BaHME
[EePEXOTHUKOB HE
[PEeyCMOTPEHO): HATNYHE;
Hanuuue monynei n
mHTEepQeiicoB
(McTonb30BaHME
[epPEeXOTHUKOB HE
npeaycmoTpeHo): VGA,
HDMI,

becnipoBotHast cBsi3b Wi-Fi:
HaTH4YMe C MOICPKKOM




cranaapta IEEE 802.11n nnu
COBpEMEHHEE;
\Web-kamepa: Haiquuue,
ManunyasaTop "Mblib":
HaT4YKE;
[IpenycTanoBieHHas
OTIepaLlMOHHAs CHCTEMA C
rpaguIecKuM
[10JTb30BaTEIbCKIM
mHTEepdeiicoM,
oOecrieunBaromas padboTy
[pacpOCTpaHEHHBIX
00pa3oBaTEeNbHBIX U
0OIIIECUCTEMHBIX
[IPUJIOKEHUN: HAJIMYHE.

14.

Tenexka -
XPaHIITUIIIE
HOYTOYKOB

TUI KOPITyCca: METal;
BO3MOKHOCTBH 0€3011aCHOTO
BAIUIIIEHHOTO 3aMKOM
XpaHEHHS HOYTOYKOB:
HaTH4ue;

BO3MOKHOCTB 3apsIKU
HOYTOYKOB: HaJH4ue,
[0o/11ep’)KKa HOYTOYKOB U3
KOMITJIEKTa MOCTaBKU;
Hamuaue poyrepa Wi-Fi
crtangapra 802.11n win
coBpeMeHHee: | mT.

oJiep kka HOyTOyKOB U3
KOMILIEKTa TIOCTABKH;
KOJIMYECTBO HOYTOYKOB: OT 6
[ITYK, TIOAJIEPYKKA HOYTOYKOB
113 KOMITJIEKTa MTOCTaBKH;
Hanpsokenne nutanus: 220
B\50 I'u;

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

/lnrHa mHypa
HIIEKTPONTUTAHUSA: OT 2,5
MeTpa;

3ammra oT nepeHarnpsuKeHus,
KOPOTKOTO 3aMBIKAHHS:
HaTH4ne;

Kouieca g nepeiBu’eHHs ¢

[TOPMO30M: HAJIMYIHUC.

1 mr.

1 mT.




