MUHUCTEPCTBO INPOCBEIIEHUSI POCCUMCKOM
®EJEPAIIUA

PACIIOPAXKEHHUE
ot 12 suBaps 2021 r. N P-6

OBb YTBEPXKJIEHUU METOJJMYECKHX
PEKOMEHJIAIIMH 11O CO3IAHUIO
®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJIBHBIX OPTAHU3ALIUAX,
PACIIOJIOKEHHBIX B CEJIbCKON MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OFPA3SOBAHUS
ECTECTBEHHO-HAYYHOUN N TEXHOJOTIMYECKOU
HATIPABJIEHHOCTEN

Bo ucnonnenue nynkra 4 IlpaBui npenocraBieHus U pacrpeaenacHus cyocuaui us ¢enepaabHOro
Oromkera Oromkeram cyOowbekToB Poccuiickoit denepanyu Ha CcOPUHAHCHUPOBAHHWE PACXOIHBIX
00s13aTenscTB cyobekToB Poccuiickoit denepanyiv, BOZHUKAIOIUX IPU PeaTU3allii perHOHalIbHbBIX
IPOEKTOB, O0ECHEeUUBAIOIIUX JOCTH)KEHHE Lelel, Moka3aTeledl M pe3ysibTaToB (eaepanbHbIX
IPOEKTOB, BXOJAIIMX B COCTaB HalMOHaJbHOTO Tmpoekra "OOpa3oBaHue", B paMmkax
rocyaapcTBeHHOU mporpammel Poccuiickoii @eneparun "Pazsutue oOpa3oBanus", MpUBEICHHBIX B
[Mpunoxkxenun N 5 K rocyaapcTBeHHOM mnporpamme Poccuiickoit ®enepauuu "Pa3Butne
oOpa3zoBaHus", yTBep:kJIeHHON mnocraHoBieHueM IIpaButenbctBa Poccuiickoit denepanuu ot 26
nexadpst 2017 r. N 1642:

1. YTBepauth npuiiaraemsle Metoauueckue peKoMeHJallly 10 CO3/IaHuI0 U ()YHKIIMOHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OPraHU3aLUAX, PACIOI0KEHHBIX B CEJIbCKOW MECTHOCTH U MaJIbIX rOpojax,
LIEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKON HampaBIEHHOCTEH B pamkax
pPErMOHANbHBIX MPOEKTOB, O0ECIEUUBAIOLIUX JOCTHKEHHE LeJel, Ioka3aTeslell M pe3ysbTara
denepanbHoro npoexra "CoBpeMeHHas 1IKoJa" HallMOHaIBHOTO IpoekTa "O6pazoBaHue";

2. KoHTpOJIb 32 HCIIOJHEHUEM HACTOSIIETO PACHOPSHKEHUS OCTABIISIO 32 COOOH.
T'B. BACHJIPEBA

Ilpunosxcenue

YTBEPX/IEHbBI



pacnopsiceHuem
Munucmepcmea npoceewernus
Poccuiickoii @edepayuu

om 12 aunseaps 2021 2. N P-6

METOANYECKHUE PEKOMEHJAAIIUA 110 CO3JAHUIO
N ®YHKIIMOHUPOBAHHIO B
OBIIEOBPA3OBATEJIBHBIX OPI'TAHU3ALIUSAX,
PACIIOJIO)KEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM U TEXHOJIOIT'HYECKOM
HATIPABJEHHOCTEHN

1. OO0 ue moJ10KkeHu A

Hacrosimue Metoanueckue pekoMeHaanun (nanee - Pekomenmanum) HampaBieHbl Ha oOecrieueHue
CAMHBIX OPraHU3allMOHHBIX W METOJUYECKHX YCIOBUHM CO3/MaHUs M OOIIMX TMOJXOAOB K
(YHKIMOHMPOBAHUIO B 00MIE00pPA30BATENBHBIX OpraHU3aIMsIX, PACIOJIOKEHHBIX B CEIbCKOU
MECTHOCTH M MallbIX TOpojJaX, LEHTPOB 00pa30oBaHMS €CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOU
HanpaBieHHocTeld "Touka pocra", B 1emsiax oOecreyeHus peanm3anuu (HeaepaabHOro IMpoeKTa
"CoBpeMeHHas 1IKoJ1a" HalMoHAIBHOTO npoekTa "ObpazoBanue" (nanee - GpeaepaabHblil IPOEKT), B
TOM YHCJIe YCTAaHOBJICHUSI TpeOOBaHUHN K pe3ysIbTaTaM MCIOJIb30BaHUS cyOcuanu u3 (eaeparbHOro
Oromkera Oromkeram cyowbekToB Poccuiickoit ®denepanuu Ha COPUHAHCHUPOBAHHWE PACXOIHBIX
o0s3aTenbeTB cyOorekToB Poccuiickoit denepanyy, BOSHUKAIONIMX TPU PEeaTH3alN PErHOHATBHBIX
IPOEKTOB, OO0ECIEeYMBAIONINX JOCTHKEHHME IleNiel, Mokas3arened W pe3yibTara (eaepaabHOro
npoekta "B 001eo0pa3oBaTeNbHBIX OPraHU3aIUsAX, PACIIOJIOKEHHBIX B CEIBCKOM MECTHOCTH H
MaJIbIX TOpOJaX, CO3/aHbl W (YHKIMOHHUPYIOT LEHTPBHl OOpa30BaHMs €CTECTBEHHO-HAYYHOH WU
TEXHOJIOTHYECKOM HAMpaBIEHHOCTEH".

[IpuBenennbie B HacTosmuXx PexomeHmaiusx TpeOOBaHMS SIBISIOTCS MHUHUMAIbHBIMH. OpraHbl
UCTIONTHUTENBbHOM BiacTu cyObekToB Poccuiickoit deneparnu (opranbl MECTHOTO CaMOYTIPABICHHUS)
IpHU peanu3alud MEpONpUATUNA TO CO3AaHHUI0 U (DYHKIMOHHPOBAHUIO B 00II€00pa30BaTENbHBIX
OpraHU3aIsIX, PACIIONIOKEHHBIX B CEJIHCKOM MECTHOCTH M MaJbIX TOpPOJAaX, IIEHTPOB 00pa3OBaHMS
€CTECTBEHHO-HAyYHOM W TEeXHOoJIorMueckol HampaBieHHocTed "Touka pocta" (manee - LleHTpsl
"Touka pocrta') BpaBe oOecreuynBaTh TPeOOBAHUS, MPEBBIIIAIONINE YCTAHOBICHHBIE HACTOSIIIIMMHU
Pexomenparusmu.

Hensmu co3nanuss lLlentpoB "Touka pocra" sBisieTcs COBEPLIEHCTBOBAHUE YCIOBHM JUIA
MOBBILICHHUS] KadecTBa 00pa3oBaHUs B 00I1€00pa30BaTENIbHBIX OPraHU3alMsAX, PACHOJOKEHHBIX B
CEJIbCKOM MECTHOCTH M MajbIX TOPOJAAxX, PACHIMPEHHs] BO3MOXXHOCTEH O0yYaromuxcs B OCBOCHHH
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HampaBiIeHHOCTEH, Mporpamm
JIOTIOJTHUTEIIBHOT0 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHHYECKOI HampaBIEHHOCTEH, a Takxke



JUTISL IPAKTHYECKOW OTpabOTKM yueOHOTO MaTepuaia 1mo ydeOHbIM npeameraMm "dusuka", "Xumus",
"Buonorus".

Llentpsl "Touka pocta" obecreunBaioT MOBBIIICHUE 0XBaTa 00YyJaIOIMXCsl 0011e00pa30oBaTeIbHBIX
OpraHu3aluii, paclOJOXEHHBIX B CEIbCKOW MECTHOCTH M MajblX TOpoJax, HporpaMMaMu
OCHOBHOT'O OOIIIEr0 M JONOJHHUTEIFHOTO 00pa30BaHHs €CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKON
HAIIPABJIICHHOCTEH C UCIOJIb30BaHHEM COBPEMEHHOT'0 000PY I0BAHHSI.

Opranu3anuoHHO-TEXHUIECKOE, METOINYECKOe W HH()OPMAIIMOHHOE CONMPOBOXKIICHUE CO3/IaHUS B
cyobektax Poccmiickoit ®Denepanmm IlenTtpo "Touka pocta" ocymectisier dDenepaibHoe
roCy/1apCTBEHHOE ABTOHOMHOE o0pa3oBaTenbHOE yUpeXIEHUE JIOTIOJTHUTEIBLHOTO
npodeccuoHanbHOr0 00pa3oBaHusa "AKajemus peanu3ali TOCYJapCTBEHHOM TMOJMUTUKH U
npo(ecCHOHATLHOTO  pa3BUTHS  PAOOTHUKOB  00pa3oBaHuss MUHUCTEPCTBA  IPOCBEIICHHUS
Poccuiickoit ®enepanun" (nanee - denepanbHblii onepaTop). Axpec 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
IpoOTpaMM M MPOEKTOB 32 CYET CPENCTB OOKeTOB CyObekToB Poccmiickoit denepainuu, cpeacTs
MECTHBIX OFOJIKETOB U BHEOIOIP)KETHBIX UCTOYHHKOB.

Cosznanue L{enTpoB "Touka pocta" ocymiecTBisieTcss Ha 6a3e 00IIe00pa3OBaTEIBHBIX OPTaHU3AIIHH,
PAacIIONIOKEHHBIX B CEIbCKOM MECTHOCTH U MAJIBIX TOpoJiaX, MPH 3TOM B NIEPBYIO OUEpe/lb CO3/IaHHE
LentpoB "Touka pocta" peKOMEHAYETCS OCYIIECTBIISITh B OPraHU3ALMAX, MTOKA3bIBAIOIIUX HU3KHE
o0pa3oBaTelibHbIC PE3yJIbTaThI.

B citydae coznanus Llentpa "Touka pocta" 3a cueT cpencTB cyocuauu u3 heaepaibHOro Or/KETa B
pamkax enepanbHoro mnpoekta "CoBpemeHHas mikona" cyObekT Poccuiickoit ®deneparuu
oTpesenseT:

- OpraH HCIOJHUTEIbHON BiacTH cyobekra Poccuiickoir ®enepannu, OTBETCTBEHHBIM 3a
peanu3aluio MEeponpUATHil Mo co3gaHui0 U olecriedeHuto (yHkIHoHUpoBaHus LlentpoB "Touka
pocta" Ha TeppuTopuu cyobekrta Poccuiickoit @enepannu (PernoHanbHbIN KOOPAUHATOP);

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

KoMruiekcom Mep Npu3HAEeTCs IIaH MEPONPHUATHM Ha OYEpPEAHOW TOJ M JBYXJIETHMM IUIAHOBBIN
HepuoJ, MpeayCMaTpUBAIOIIMN MEpPONpPUATHS MO CO3JaHMI0 U (QYHKIMOHMpOBaHHIO LleHTpoB
"Touka pocra", BKJIFOUAIOLIUI B TOM YHCJIE:

MEpOTIPUSTHS, HalpaBJIEHHbIE HAa co3aHue U oTKpbITHE LlenTpoB "Touka pocra";
MEpPOMPHSITHSI, HAIIpaBlIeHHbIE Ha oOecnieueHne ¢pyHkuuonuponanus Llentpos "Touka pocta";

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

MEPONPUATHSL 1O  KOHTPOJIO  JIOCTHI)KEHHS MMHHMMAJIBHBIX  IIOKa3aTeled Cco3laHus W
¢byuxuonuposanus Llentpos "Touka pocra”.

PernonanbHbIi KOOPIMHATOP B COOTBETCTBUU CO CPOKaMH, ycTaHOBICHHBIMU B [Ipunoxennn N 1
PexoMeHmanusiM, yTBepK1aeT:



- JIOJDKHOCTHOE JIMLIO B COCTaBE€ PErMOHAJIBHOIO BEJOMCTBEHHOTO IPOEKTHOro oduca,
OTBETCTBEHHOE 3a co3/anue u ¢pyHkunonuposanue Llentpos "Touka pocra";

- [IepeyeHb MoKa3aTesied 1 UHIUKATOPOB, COOTBETCTBYIOUINX IpHUBeIeHHBIM B IIpunoxxenun N 2 k
HacTOAIMM PexomeHnanusaM, ux 3Ha4YCHUH;

- IepeueHb 00IIe00pa30BaTEeIbHBIX OPTAHU3AIINA, PACTIOIOKEHHBIX B CEIBCKOM MECTHOCTH U MaJIBIX
ropogax, Ha 0a3e KOTOpwIX IuIaHupyercs co3ganue lLlentpoB "Touka pocta" (mo d¢opwme,
npezcrasieHnoi B [Tpunoxenun N 3);

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

Coznanue nentpa "Todka pocta" Ha 0a3e 00meoOpa3oBaTEILHON OpraHU3allMU JIOMYCKAeTCsS Kak
MyTEM BBIICJICHUS COOTBETCTBYIOIIETO CTPYKTYPHOTO TOApa3elieHuss 00I1Ieo0pa3oBaTesIbHOM
OpraHu3aIiy, Tak 1 0e3 BBIACICHHUS OTACIBHOTO MOIPa3IeIeHuUsI.

OO6meo0Opa3oBarenbHas OpraHu3alds M3JaeT JIOKAIbHBIA HOPMATHUBHBIM aKT O Ha3HAYCHUH
pykoBogutens Llentpa "Touka pocta" (Kyparopa, OTBETCTBEHHOTO 3a (DYHKIMOHHPOBAHHE H
pa3BuTHE), a TAKXKE O co3/aHnu LleHTpa "Touka pocta" M yTBEp>KAECHUHU TTOJIOKEHUS O ICSITEIIbHOCTH
Ientpa "Touka pocra".

PernonanpHblii KOOpaMHaTOp He mo3aHee AHA OTKpbITHS LlenTpa "Touka pocra" oOecneunBaer
pa3MeIlleHne B CIienualibHO co3naHHoM paszaene "llentp "Touka pocta" oduimansHOro caita
00meo0pa3oBaTeIbHOM  OpraHu3alud B WH(MOPMAIMOHHO-TEICKOMMYHHUKAIMOHHON  CETH
"NnTtepuer" unpopmanuu o co3nanuu u Gpynkunonuposanuu Lentpa "Touka pocta", B ToM uncie
uHpopmanuu 00 oOpa3oBaTeNbHBIX MporpamMMax, oOopymoBanuu llentpa "Touka pocra,
IUIAHUPYEMOM PEXHUME 3aHATHH 00ydYaloIuXcs, TUIAHUPYEMBIX MEpOonpusTusix. B cozmaHHOM
pazzaene opHUIMATBHOTO caiiTa 00pa30BaTEIbHON OpTaHU3aIlNH TaKKe pazMeraeTcs HHPopMaIus o
HalMoHaJbHOM TpoekTe "OOpa3oBaHue" (B TOM 4MCIE JIOTOTHUII), aapec caiita U oduluanbHas
cuMBOJMKa Munncrepersa npocsenienus Poceuiickon @enepanun.

Pernonanshseiil kKoopauHatop obecrneurnBaeT nHGopmupoBanue denepanbHOrO oneparopa B ciydae
co3aHus Ha Tepputopun cyonekta Poccuiickoit @enepannn LlentpoB "Touka pocTta" 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 000PYA0BaHHUEM,
PacXoAHbIMHM MAaTEPHAJIAMU, CPEACTBAMH 00yUeHHSI 1 BOCIIMTAHUS

Coznanne llentpoB "Touka pocra" mnpeamonaraeT KOMIUIEKC YCJIOBHH IO OCHAIIECHHIO
o0pa3oBaTeNbHbIX OpraHu3anuil 00OpyJOBaHUEM, pACXOAHBIMU MaTepHuajaMH, CpeACTBAMHU
Oo0yueHHMs] W BOCHUTAHUS JJIsl JOCTH)KEHUS 00pa3oBaTeNbHBIX PE3yJbTAaTOB MO MPEAMETHBIM
obnactsm "EctecTBeHHO-HayuHble npeamerhl’, "EcrectBeHHble Hayku'", "Martematuka Hu
uHpopmaruka", "OOmecTtBozHaHue U ecrtectBo3HaHue", "TexHomorus", o00pa3oBaTEIbHBIX
mporpamm o0I1ero 00pa3oBaHus €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON HAIIPABICHHOCTEH, TIPH
peanu3ay KypcoB BHEYPOUHOH JEATENbHOCTU U JOMOJHUTEIbHBIX 00IEepa3BUBAIOLINX TPOrpaMM
€CTECTBEHHO-HAYYHON 1 TEXHUYECKON HAPABICHHOCTEN.



[Tepeuenr HampaBiieHHOCTEH peann3yembix Ha 0aze LlenTpoB "Touka pocta" 00pa3oBaTeIbHBIX
IporpaMM MOXKET OBITh PACIIUPEH B 3aBHCHUMOCTH OT HMMEIOIIUXCS Y 00I11eo0pa3oBaTeIbHBIX
OpraHu3aIfil YCIIOBHIA, @ TAKXKE MOTPEOHOCTEH YYaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHUH.

Coznanmne nentpa "Touka pocta" mpeamosiaraeT pa3BUTHE OOpa30BaTeIbHON HH(PPACTPYKTYPHI
o0mieo0pa3oBaTeIbHOM ~ OpraHu3alii, B TOM YHCIIE OCHAIIeHHE O00meo0pa3oBaTeIbHON
OpraHu3aIuu:

- 00opynoBaHHEM, CpeICTBAMH OOY4YeHHS ¥ BOCHUTAHHS JUIS W3y4YeHHs (B TOM 4YHUCIE
JKCIIEPUMEHTANIBHOT0) MPEAMETOB, KypCOB, JUCHMIUIUH (MOJyJiel) ecTeCTBEHHO-HAay4YHOH
HAIpaBJICHHOCTH M  TEXHOJIOTMYECKOM  HAaNpaBlIEHHOCTEH MpU  peaiu3alid  OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOTpaMM M JOMOJTHUTEIBHBIX OOIIe00pa3oBaTeIbHBIX MPOTPaMM, B TOM
qHCIIe TSl PACIIUPEHUs COJIepKaHus yueOHbIX nmpeameroB "dusnka", "Xumus", "buonorus";

- o0opymoBaHuEM, CpelCcTBaMU OOYUYEHUS W BOCIHMTAHUS JJIsi M3yYEHUS OCHOB POOOTOTEXHUKH,
MEXaHUKH, MEXAaTPOHUKH, OCBOCHHUS OCHOB NPOTPAMMHUPOBaHUS, peaUu3alii  [POrpamMM
JIOTIOTHATEIIFHOTO 00pa30BaHMUs TEXHUICCKOW U €CTECTBEHHO-HAYYHON HAPaBICHHOCTEH | T.11.

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

[lepeueHb, MUHUMANBHO HEOOXOMUMBbIE (YHKIMOHATIbHBIE W TEXHUYECKHE TpeOOBaHUA U
MUHHMAaJIbHOE KOJIMYECTBO OOOpYyNOBaHMSA, PACXOTHBIX MAaTEPHAIIOB, CpPEACTB OOY4YCHHUS H
BocnuTanus st ocHamieHus LlentpoB "Touka pocta" (manee - WHGPACTPYKTYPHBIA JIHCT),
onpenensorcs PernoHampHBIM KOOpAWHATOPOM C yderoM [IpuMepHOro mepedns oOopymoBaHHS,
pPacXOJHBIX MAaTE€pUAIOB, CPEACTB OOy4YeHUS U BOCIUTAHUS [UIsl CO3JaHUS U OOecredeHHs
(YHKIMOHUPOBAHMUSI  LEHTPOB  OOpa3oBaHMsI  €CTECTBEHHO-HAyYHOM U TEXHOJIOTMYECKOM
HanpaBieHHocTH "Touka pocra" B 00I€00pa30BATENbHBIX OpPraHHU3AIUAX, PACIOJIOKEHHBIX B
cellbcKOoM MecTHOCTH U Manblx ropojax (Ilpunoxenne N 6), npuMepHOro THUIIOBOTO
UH(QPACTPYKTYpHOTO JHCTa, ompenenseMoro @deaepanbHbBIM  ONEPaTOPOM, M HACTOALIUX
Pexomenmanuii.

B  pamkax ocHameHuss ~— oOmieoOpa3zoBaTelIbHBIX ~ OpraHu3aiuii  mnpu  (HOpMUPOBaAHUU
uH(ppacTpyKkTypHOro nucra cyobektr Poccuiickoit denepanuu BnpaBe BbIOpaTh CTaHIAPTHBIN WM
npoWIbHBIA KOMIUIEKT 00OPYAOBaHUs, MPEACTABICHHBI B IPUMEPHOM IepedHe 000pyn0oBaHMS,
PacXoAHBIX MaTEpPHAIOB, CPEACTB 00yUeHMs U BocnuTaHus JUIsl ocHameHus Llentpos "Touka pocra”
(ITpunoxxenne N 6). [lng MaJOKOMIUIEKTHBIX 00II€00pa30BaTENIbHBIX OpraHuzamuii <I1> oobeMm
€AMHMUIL Cpe/ICTB 00yUEHHUsl U BOCIIUTAaHUS (POPMUPYETCS B MEHBIIIEM KOJIMUYECTBE.

<1> ManokoMmiaeKkTHON 00meo0pa3oBaTeTbHOM  OpraHM3alel B paMKax  pealu3aluu
MEpONIPUATHI TI0 CO3AaHUI0 U (YHKIMOHUPOBAHUIO IICHTPOB €CTECTBEHHO-HAYyYHOW U
TEXHOJOTMYECKOW  HalpaBICHHOCTeW  mpus3Haercss  oOmieoOpasoBarenbHas — OpraHU3aIus,
YUCJICHHOCTh KJIACCOB-KOMIUIEKTOB B KaXKJIOW W3 Tapajjiesied KOTOpou cocTamisieT He Oonee 1
€IUHULIBIL.

[IpodunpHBIA KOMIUIEKT O0OOPYIOBAaHUS MOXKET OBITH BBIOpaH i 001e00pa30BaTEIbHBIX
OpraHu3alfii, UMEIOINX Ha MOMEHT co3JaHus 1eHTpa "Touka pocra" HabOp CpeacTB 0OyUeHUS U
BOCIHMTAHMUSI, TOKPBIBAIOIINNA CBOUMU (PYHKIIMOHAIBHBIMU BO3MOXHOCTSIMU 0a30Bble MOTPEOHOCTH
pu u3ydeHuu npeameros "®uzuka", "Xumua" u "buonorua”.

[IpodunpHelii  KOMIUIEKT  oOOpyloBaHMsl  obOecrieunBaeT  d(QPEKTUBHOE  JOCTHUKEHHE



00pa3oBaTeNbHbIX pE3ylbTaTOB OOyYalOIIMMHCA IO MporpaMMaM €CTECTBEHHO-HAyYHOU H
TEXHOJIOTUYECKON  HalpaBIIEHHOCTEH, BO3MOXXHOCTb YIUIyOJEHHOTO M3y4YeHHs OTICNbHBIX
MpeIMETOB, B TOM uucie Uit (OpMHUPOBAHHS HM300pETaTENbCKOr0, KPEaTHUBHOIO, KPUTUYECKOTO
MBIIUICHHUS, Pa3BUTHS (PYHKIMOHAIBHOM TPaMOTHOCTH Yy OOyYalomuxcs, B TOM YHCIE
€CTECTBEHHO-HAyYHOU U MAaTEMaTUYECKOM.

[Tpu ¢opmupoBaHuu HHPPACTPYKTYPHOTO JHMCTAa U3 MPO(UILHOTO KOMILJIEKTAa B 00s3aTe€IbHOM
nopsike odecreynBaeTCst BHIOOP CPeACTB O0yUEHUS U BOCIIUTAHUS HE MEHEE YeM 110 TPEM YIeOHBIM
npeameram ("®dwuszuka", "Xumus", "buonorus") u kommnbeoTepHOTo 000pyAoBaHKA. OcTaBIIMECs MO
UTOTaM OIpeesieHUs] 0053aTeIbHOr0 000pyI0OBaHUS CPEICTBA, IPEAYCMOTPEHHBIE ISl OCHALICHUS
Ilentpa "Touka pocrta", pacmpenensroTcs Ha MPUOOPETEHHE OMOJHUTEILHOTO O0OpYAOBaHUS,
BXOJISIIETO B TIEpeYeHb 000PYIOBAHMSI, PACXOTHBIX MAaTEPHAIIOB, CPEICTB OOyUCHUSI M BOCTIUTAHUS
npodunpHOro komiuiekta (IIpunoxxerre N 6 kK METOIUYECKUM PEKOMEHIALIHSIM).

[Ipu BbIOOpE JOMOTHUTEIHHOrO OOOpPYNOBAHMS TaKXKe CIEAYyeT YYHUTHIBATh CHEHUPHUKY U
nOoTpeOHOCTH OTpacieil s3koHOMUKU cyObekTa Poccuiickoit deneparuu.

PernonanbHblii KOOpAUHATOP OOECIEUMBAET COIVIACOBAHHE COPMHPOBAHHOIO B COOTBETCTBHU C
TUNIOBOH (popmoil mH(ppacTpykTypHOTO Jcta ¢ DenepaiabHBIM ONEPaTOPOM B COOTBETCTBUH C
peraamMeHToM, onpenensieMbiM DeepallbHbIM OIIEPATOPOM.

[Ipu HampaBieHUM Ha COIVIACOBaHHME HWHQPACTPYKTYPHOTO JHCTA, COJEPKAIEro CTaHJIapTHHIE
KOMIUIEKTHI, PernoHanbHeli koopanHaTop npenocrasiseT (1o gopme DenepaabHOro oneparopa):

- TIOATBEPKJICHUE OTCYTCTBHS B COOTBETCTBYIOLIUX OOPa30BATENbHBIX OpraHU3allMsiX, OCHAIICHHE
KOTOPBIX IJIAHUPYETCS, 000PYIOBAHHMSI, PACXOIHBIX MAaTEPHUAIOB, CPEIICTB OOYUCHUS U BOCITUTAHHUS,
YKa3aHHBIX B [IEPEUYHE CTAHAAPTHOI'O KOMILJIEKTA;

- IOATBEPKIACHNE HANMM4Hs (1100 obecriedeHne HaTM4us 10 MOMeHTa ocHamieHnus Lleatpos "Touka
pocta) yCIOBUH a7 XpaHEHUS W HUCHOJb30BaHUS XHMHUYECKHX pPEAaKTUBOB, B TOM 4HCIE
Heo0X0ouMOro o0Opy/I0oBaHUS, BKItOUas MIKa( BBITSKHOW MAaHOPAMHBIM M IIKad i1 XpaHEHUS
XMMHUYECKHX PEAaKTHBOB OTHEYHOpPHbIH, coriacHo IlepeuHio cpencTB oOydeHUss W BOCIUTAHMA,
HEOOXOJUMBIX JUIsl pealn3allud o0pa3oBaTeNbHBIX MPOrpaMM HadajlbHOTO OOIEro, OCHOBHOTO
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  00mIe00pa3oBaTeIbHBIX  OpPTaHHU3AIUAX,
YTBEpKJIEHHOMY Iprka3oM Munmnpocsemenust Poccun ot 3 centadps 2019 r. N 465.

OO0pa3oBarenbHble OpraHU3allii, Ha 0a3e KOTOPhIX co3aaTcs U GyHKunoHUpyIoT LlenTpsl "Touka
pocta", OJIKHBI COOTBETCTBOBATh JEHCTBYIOIIMM TPEOOBAaHUSM K YCTPOMCTBY, COJAEP’KAHUIO U
OpraHu3aIyi pexuMa padoThl 00pa30BaTENbHBIX OpPraHU3allUid U UHBIM HOPMATHBHBIM MPaBOBBIM
aKTaMm, ONPEIEISIONIMM TpPEeOOBaHUS K OpraHU3aIlMd OOIIETO M JIOMOJHUTEIBHOTO 00pa3OBaHMS
neTei.

[Tomemenust (PpyHKIIMOHAIBHBIC 30HBI, B TOM 4YHCJIE Yy4eOHbIE KaOWHETH (DHU3UKH, XUMUH,
ouonorun) Lentpa "Touka pocta" pekoMeHIyeTcs pacroyiaraTh B Mpeaenax OaHOTO 3IaHusl.

ITpoexktupoBanue, 30HuUpoBaHue nomemeHuil lLlentpoB "Touka poctra" U  ompenencHue
JU3alH-pEIIEHUN OCYLIECTBIISIETCS C YYETOM PYKOBOJCTBA IO NPOEKTUPOBAHUIO LIEHTPOB "Touka
pocta", yTBepk/1aeMoro (eaepaabHbIM OIEPaTOPOM.

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



0COOEHHOCTH 000PY/IOBaHUS, PACXOJHBIX MATEPHAIIOB, CPEICTB O0YUYCHUS M BOCITUTAHMUS, KOTOPHIM
Oyzaet obOecrieunBaTbcsi 00pa3oBaTeNbHAs OpPraHU3allys.

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

4. Opranu3anusi 00pa3oBaTeJIbHOM JeATEeJbHOCTH

OOpa3oBarenpHas JeATEILHOCT, Ha 0Oaze meHTpoB "Touka pocrta" OCYHIECTBISETCS IO
00pa3oBaTebHBIM IPOTrpaMMaM OOILETo U JOMOTHUTEIHLHOTO 00pa30BaHHUA.

TpeboBanmst Kk (Gopmary oOpraHu3amuu  OOpPA30BATEIBHON  JCSITENBHOCTH  PETYIUPYIOTCS
HacToAMMHU PekoMeHJanus Ml U UHBIMH WH(GOPMAIMOHHBIMU U METOJAMYECKUMHU MaTepuaiaMu
®denepanbHOro oneparopa.

Hanpapnenusi peanusyeMmbIX ¢ UcCHoib30BaHueM pecypcoB LlentpoB "Touka pocra" mporpamm
ONPENENSIOTCSI B COOTBETCTBUM C METOJWYECKUMHM MaTepHalaMHM W PEKOMEHJALMSIMH,
YCTaHABIMBAEMbIMH U aKTyaIu3upyeMbiMu DeiepalibHbIM OIEepaTopoM.

Ha 06a3e nentpoB "Touka pocta" oOecreunBaeTcs peaausamnus 00pa3oBaTENbHBIX IIPOrPaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HaIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOAATEILCTBA B chepe oOpa3zoBaHus U ¢ yueToM pekoMeHaanuii denepanbHOro
orepaTtopa. B o0s3arensHOM mopsiike Ha Oa3e 1eHTpoB "Todka pocta" obecrieunBaeTcss OCBOCHHE
oOydaromuMmucss y4eOHbIX mnpeameroB "Owuszuka", "Xwumwus", "buonorus" c¢ wucnonb3oBaHHEM
npuoOpeTaeMoro o00pyI0BaHuUs, PACXOAHBIX MATEPUAIIOB, CPEICTB OOYUECHHS U BOCIIUTAHHUS.

He menee 1/3 oObema BHEYpOUHOM JIESTEIBHOCTH O0YYAIOMINXCS JOIDKHO OBITH OPUEHTHPOBAHO Ha
noaACpIKaHue eCTeCTBeHHO-Hay‘IHOfI M TEXHOJIOTHYECCKOU HaHpaBHeHHOCTeﬁ O6pa3OBaTeJIBHI>IX
nporpamM, MpHU 3TOM O0BEM IPOrpaMM E€CTECTBEHHO-HAyYHOW HANpaBICHHOCTH HE MOJXKET
coctaBnsiTh MeHee 20% or oOmero ob6bemMa BHEYpOUHOW JesTenbHOCTH. OOpa3zoBaTellbHBIE
OporpaMMbl IO JPYTUM HANpPaBIE€HHOCTSM MpPH HAIMYMA BO3MOXHOCTH PEKOMEHIyeTCs
MJIAaHUPOBATh C UCTOIb30BaHueM pecypcoB Llentpos "Touka pocta".

Pazpabotka pabouux mporpamm mo mnpeameram "dwuszuka", "Xumus", "buonorusa"”, ydeOHbIM
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 co3jatoTcd IHeHTpel "Touka pocTa", caMOCTOATENBHO C Y4YETOM
METOIMYECKMX MaTepuaioB u  pekoMmeHpauuil  denepanpHoro omeparopa. Peanumzanus
0o0pa3oBaTeNbHBIX  IPOrpaMM  JIOMOJHUTENBHOTO  00pa3oBaHUs B MaJIOKOMIUIEKTHBIX
o011e00pa3oBaTeIbHbIX  OpraHU3alUsAX  OCYLIECTBISETCS MpPU HATUYUM Y  OpraHU3alMU
COOTBETCTBYIOIIUX YCIOBHM. JIJIi MalOKOMIUIEKTHBIX 00Ie00pa3oBaTeNbHbIX OpraHU3alui
JIOTTYCKaeTCsl OTCYTCTBUE JIMIIEH3UU Ha JOTOJHUTEIbHOE 00pa3oBaHUE U pealii3yeMbIX MPOrpaMMm
JIOTIOJTHUTEIBHOT0 00pa30BaHMUs.

PexoMeHgamm mo WCMONB30BAHUIO CTAHIAPTHOTO KOMIUIeKTa obOopynoBaHus llentpa "Touka
pocta" mpW pealn3aluy MPorpaMM €CTECTBEHHO-HAYYHOW M TE€XHOJIOTMYECKON HaIpaBICHHOCTEH
onpenaenensl B [Ipunoxennn N 5 k HactosmuM PekoMeHnanusim.

ConpoBokJieHHE U METOAMYecKoe O00ecrneyeHHe HCIOIb30BaHU TMPOQPUIBHOIO KOMILJIEKTa
o0opynoBaHus B 00pa30BaTeNbHOW JeATENbHOCTH IeHTpoB "Touka pocra" OCYIIECTBISET
®denepanbHbINA OnIEpaTop.



Meroauueckue Marepuanbl, pa3pabOTKM M HHBIE MaTepHajbl IO BOIPOCAM HCIIOIb30BAHHS
npopMILHOTO  KOMIUIEKTa  00OpyAoBaHHMs  pa3zpabaThIBaIOTCH, aKTyaJIn3UpPYyIOTC U
pacnpoctpanstorcs denepaabHBIM OIIEPaTOPOM, B TOM YHCIIE C IPUMEHEHNEM COBPEMEHHBIX Meua
MHCTPYMEHTOB (BH]1€0, BeOUHAp, IMyOINKAIUH).

DenepanbHBIM OIIEPATOPOM Ha PETYIISIPHON OCHOBE 00ECIEUnBACTCS MPOBEACHNUE METOJUYECKUX U
o0yyaroImux MepoNnpHsATHH 10 BONpOcaM OpraHMu3aluu oOpa3oBaresbHOro mpouecca B LleHTpax
"Touka pocta" ¢ MpUMEHEHHEM NMPO(UIBHOTO KOMILIEKTa 000pYI0BaHMUs, OKa3aHHE METOUIECKOM
HOMOILM NPH pa3paboTKe y4eOHBIX MaTepUaloB, 3alaHUil Uil COBEPILIEHCTBOBAHUS MPAKTHYECKON
MOJArOTOBKM OOYYaIOIIMXCSA IO Y4YeOHBIM MpeaMeTaM, KypcaM BHEYPOUHOW JIeSITeNbHOCTH,
JIOTIOJIHUTEIBLHOI0 00pa3oBaHUs JeTel.

[Tenarornyeckue pabOTHUKH, OCYIIECTBISIONINE AeITeIbHOCTh Ha 6a3e LlenTpos "Touka pocra" ¢
NpUMEHEHHEM MPOQHUIBHOTO KOMIUIEKTa O0OpYIOBaHUS, NMPOXOAAT OOydeHHE MO IMpOorpaMMam
JIOTIOJTHUTEIBHOTO MPO(PECCHOHATBFHOTO 00pa3oBaHusl (Kypchl TMOBBIIICHUS KBAIM(UKAIUH) U3
@®enepanbHoro peectpa nporpamMm  JII1O. IloBbimieHne KBadM(pUKAIMKU — [EAArOTHYECKUX
pabOTHHKOB OCYIIECTBIICTCS HE PEXKE OJHOTO pas3a B TPH rojia.

5. Opranu3aiMOHHO-METOAMYECKOE CONMPOBOK/ICHUE U UCIIOJIb30BAHUE
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)KEe MaTepHalbl 10 UTOTaM MpoBeaeHus: Mepornpusatuii denepanbHOro
omneparopa (BeOMHAphI, CEMUHAPHI, KOH(EPEHIIUN, COBEIIAHUS U JIP.).

Hns  menmarormyeckux pabotHukoB IlentpoB "Touka pocrta" DenepanbHbiM  ONEpaTOpoOM
obOecrieunBaeTcs TMPOBEJCHHE TEMaTHUYEeCKUX BeOMHApoOB U 00pa3oBaTeNbHBIX MEPOIPHUATHH,
HAIPaBJIEHHBIX Ha Ppa3bsSCHEHUE BOIPOCOB pealu3alvi 00pa3oBaTeNbHBIX 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 DPAa3bsICHEHWE BOMPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MeEp
(TOpOXKHBIX KapT) MO co3AaHuio U (yHkiuoHupoBanuto LleHTpoB "Touka pocra", NOCTHIKEHUIO
YCTAaHOBJICHHBIX TOKa3aTejael (yHKIMOHUPOBAHUS, HMCIOIb30BAaHUIO MHOM CO3/IaHHOM B paMKax
peanu3aluy HallMoHanbHOro npoekTa "O0pa3oBanue" HHPPACTPYKTYPHI.

B memix  »>QQexTHBHONH  OpraHU3allMOHHO-METOIMYECKOH  MOAJEPKKH  CO3JaHUS U
¢dyuxuonuposanus Llentpos "Touka pocra" Ha Teppuropun cyowbekroB Poccuiickoit denepanuu
PernonanpHbIM  KOOpAMHATOPOM  OOECHEYMBAETCS  BOBJICYEHHE  JETCKUX  TEXHOMAapKOB
"KBantopuyMm", uentpoB 1udpoBoro oOpazoBanus nereil "IT-kyQ", KiItOueBbIX IEHTPOB
JIOTIOJTHUTENBHOTO 00pazoBanus "Jlom HayuHoW KosmaGopanuu" B aestenbHocTh LleHTpoB "Touka
pocta" B ciaeayromux popmarax:

1. IlpoBeneHue COBMECTHBIX MEPOINPHATUN A OOYyYaloIUXCs W TeJarorn4eckux paboOTHHKOB
o0uieo0pa3oBaTeabHbIX OpraHu3anuid, Ha 0a3e koTopbix co3maroTcst LlenTpsr "Touka pocta"



(oOydaromue ceMHHAphl U MacTep-KJIacChl MO BOMPOCAM HCIOJIb30BaHUS 000PYI0BaHUS, CPEIICTB
o0yyeHHss ¥  BOCIUTAHUSA; METOJMYECKHE MEpPONpHUATHS IO  BOIpocaM  pa3paboTKH,
COBEPILICHCTBOBAHUS U BHE/IPCHHUSI porpaMMm JIOTIOJTHUTEITLHOTO o0Opa3zoBaHMUsI
€CTECTBEHHO-HAyYHON M TEXHUYECKOW HANPABICHHOCTH, OPTaHHU3ALUU BHEYPOUHOM JEATEIbHOCTH
00yJaromuXxcst; MHANBUAyaIbHbIC KOHCYJIbTAIUU JUIS TIEJarOTHYeCKUX PAOOTHUKOB, B TOM YHCIIC B
PCKUMC OHHaﬁH; 3aHATUA HpOeKTHOﬁ ACATCIBbHOCTBIO; KOHKYPCHBIC W COPCBHOBATCJIBHBLIC
MEPOTIPUATHS UIS ACTEH H Ip.).

2. OpraHu3anus U y4acTHE B PETHOHAJIbHBIX M MEXPETHOHAJbHBIX KOH(PEpEeHUUsAX, (ecTuBasix,
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, QYHKIIMOHUPYIOIINUX Ha TeppuTOpHH cyobekTa Poccutickoit denepanun, B MEpOIIPUSATHSIX
®denepanbHOro oneparopa.

['paduk MeponpusiTHii, KBOTHl y4acTus, COJAEPKAaHUE M TEXHOJOTHUU MPOBEACHUS MEPOIPHUATHIM
noBoasTcs denepaibHBIM ONEPATOPOM JAOMOTHUTEIBHO.

4. OpraHuzanuss U ydacTU€ B TMPOBEACHUM WHGOPMALMOHHBIX KaMIaHUM MO MOMYJSpHU3AIIH
HalMoHapHOTO TpoekTa "OOpa3oBanue" Ha Tepputopun cyobekToB Poccuiickoit denepannu, B
TOM 4HCIE COOBITHSX, TNPOBOJUMBIX [UIsi KOHCYJIBTAIIMOHHOTO COIPOBOXKACHHUS POAUTEICH
(3aKOHHBIX TMPEJACTABUTENICH) OOYYAIOIIUXCS O BO3MOXKHOCTSIX IS PAa3BUTHUS CIIOCOOHOCTEH W
TaJaHTOB HUX JeTei, NpoPecCHOHAIBHON OpUEHTAIlMM U YCIEIIHOTO OCBOEHUS OCHOBHBIX
00pa30BaTeIbHBIX TPOrpaMM O0IIET0 00pa30BaHUS.

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 4HCIE COBMECTHO C
JETCKUMU TexHonapkaMmu "KBantopuym".

6. Boieuenre oOyuaromuxcsi 0011e00pa3oBaTeIbHBIX OpraHU3aIMi, Ha 0a3e KOTOPBIX CO3AI0TCA
u  Qyukuuonupytor Ilentper "Touka pocta", B pasznuuHble (HOPMBI CONPOBOXKICHUS 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 Ui OpraHu3alldi, OCYIIECTBISIONUX  00pa30BaTeIbHYIO
NeSITeTbHOCTh M0 00meoOpa3oBaTeIbHBIM,  JOMOJHUTEIBHBIM  00IIE00pa3oBaTeIbHBIM |
mporpaMMaM CpelHero mpogecCHOHATBHOIO 00pa3oBaHHUs, B TOM YHUCIE C MPUMEHEHHEM JIyYIIUX
MPaKTUK OOMEHA OMBITOM MEXIY 00yUYarOIIUMHUCS.

LenTpsr "Touka pocta" HUCTIONB3YIOT HHPPACTPYKTYPY U KaJAPOBBIE PECYPCHI IETCKUX TEXHOMAPKOB
"KBanTopuyM", cozmaBaeMblx Ha 0asze o00meoOpa3oBaTeNbHBIX OpraHU3alui, Ui Pa3BUTHUSL
MIPOEKTHOM JesATenbHOCTH oOyuaromuxcs. [lemarormueckue pabotamku llentpoB "Touka pocra”
o0ecreynBaroT ydyacThe oOydarolluxcs B MEpPONPHUATHIX JETCKUX TexHomapkoB "Ksanropuym" c
yAaJeHHBIM HCIIOJIb30BAHUEM O00OpYJIOBaHMs, CpEACTB OOyuYeHUS U BOCIUTAHUS, a TaKxKe
NPUHUMAIOT y4acTHE B OPraHM3YyeMbIX UMM CEMHMHApax IO JAEMOHCTpauuu 3()(EeKTHBHOrO OmbITa
peanu3anuu 00pa3oBaTENbHBIX €CTECTBEHHO-HAYYHOM, TEXHOJIOTMYECKON 1 HHBIX HAIIPaBICHHOCTEH
Cpear MHBIX 00Ie00pa30BaTeNbHBIX OpPraHU3alMi, pPACIONOKEHHBIX Ha TEPPUTOPUU CYOBEKTa



Poccuiickoit denepanumu.

PernoHanpHBIM  KOOpJIWHATOPOM Ha  TeppUTOpUH  cyObekTa Poccuiickoit  Denepamuu
obecrieunBaeTcsi paboTa MO MOJJIEPKKE 00IIe00pa30BaTENbHBIX OpraHU3alWi, MOKa3bIBAIOIINX
HU3KHE OOpa3oBaTeNbHbIE pEe3yNbTaThl, C HCIOJIb30BaHUEM HUHOPACTPYKTYPHl U KaJAPOBOTO
obecieuenus LlentpoB "Touka pocta" B pasnuuHbiX (opmaTax (COBMECTHAs pealu3anus
00pa3oBaTeNbHBIX MPOTPaMM, MPOBEICHUE O0YUYaIOIIUX MEPONPUITUN, CEMUHAPOB, KOHCYJIbTAIIHMA

U 1p.).

[Tpu mpoBeneHNH Pa3IUYHBIX MEPOINPHUSATHI, CBA3aHHBIX C pealu3aluell HallMOHAJIBHOTO MPOEKTa
"Obpa3oBaHue", UCIOJIB30BAaHHEM COOTBETCTBYIONIEH MHPPACTPYKTYPHI, KAIPOBBIX U (PUHAHCOBBIX
pPECYpCOB, JOKHO OBITH 00ecrned4eHo HMX HH(POPMAIMOHHOE COMPOBOXKICHHE, B TOM YMHCIE B
CpeACTBaX MaccoBOW MH(OPMAIIH, COLUAIBHBIX CETAX, Ha caiiTax 00pa30BaTeNbHBIX OPraHU3AINHA
C UCTOJIb30BaHWEM (DMPMEHHOW CHMBOJIMKH HAIIMOHAJILHOTO ITpoekTa "ObpazoBanue".

Nudopmanus o6 yuactuu Llentpos "Touka pocta" B MeponpusaTusx Hamnpabisercs DeaeparbHOMY
OTIEPaTOPY B paMKax €XKEKBaPTAIbHOI'O MOHUTOPHHTA.

6. TpeOoBanus k punancosomy odecneyeHuro Llenrpos "Touka
pocra'

®dunancoBoe obecreueHue ¢yHkuuoHuponanus LlentpoB "Touka pocra" BKIIOUaeT 3arparbl B
cooTBeTcTBUU ¢ OOmUMH TpeOOBaHUSAMHU K ONPEICIIEHHI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyJapCTBEHHbIX (MYHMLMIAIBHBIX) YCIyr B c¢epe JIOLIKOJIBHOro, Ha4dajJbHOIo OOLIero,
OCHOBHOTO  00miero, cpemHero oOmiero, cpegHero mnpodeccHoHaIbHOTO — 00pa3oBaHMS,
JIONIOJIHUTENIBHOTO 00pa3oBaHUs JAeTell W B3POCIHBIX, JOMOJHHUTEIBHOIO NpOo(ecCHOHANIBHOIO
o0Opa3oBaHus AJI JIUL, UMEIOIIMUX WIM MOJy4arolMX cpelHee npodeccuoHalbHOE 00pa3oBaHUE,
npodeCCHOHATBHOIO 00y4eHUs, NPUMEHSEeMbIMH IIpU pacueTe o0beMa cyOcuIuMu Ha (PMHAHCOBOE
o0OecriedeHHe BBIMOJIHEHHUS] TOCYAapCTBEHHOro (MYHMIMIIAJBHOTO) 3a/laHusl Ha OKa3aHHe
rOCYJapCTBEHHbIX  (MYHHLMIANBHBIX)  yCIyr  (BBIIOJHEHHE  padOT)  TOCYJapCTBEHHBIM
(MyHUIMIAIIBHBIM) YUYPEXJACHUEM, YTBEPX ACHHbIMH NIpukazoM MuHmnpocseuienuss Poccun ot 20
HOA0ps 2018 r. N 235 u BKJIIOYAIOLUIMMU B TOM YHCIIE:

- omjary TpyJda IeJaroruuyeckux pabOTHUKOB  00IIeoOpa3oBaTeNbHOW  OpraHU3alyH,
obecneunBaromux ¢pyHkuonuponanue Llentpos "Touka pocra";

- IpuoOpeTEeHNE T0CTATOYHOIO 00beMa OCHOBHBIX CPEJICTB U MaTEpUANIbHBIX 3al1acoB, B TOM UYHCIIE
PacXoJHBIX MaTEpUaloB, A OOECIEYEeHUs peaau3alud 0Opa30BaTENbHBIX IPOrpaMM B 00beMe,
HE00XO0IMMOM JJIsl HETIPEPBIBHOM peanu3ay o0pa30BaTebHOIO MpoIiecca;

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

[Tpu QopmupoBanun Owmketa cyobekta Poccuiickoit ®denepanuu (MecTHOro OroKeTa) Ha
O4YepeHON IO/ U TJIAHOBBIM MEPUO HEOOXOIUMO MPEeayCMaTPUBaTh OIO/KETHBIC aCCUTHOBAHUS B
o0veme, HeoOxomumMoM i (UHAHCOBOTO oOecrmeueHus ¢yHkuoHupoBanus LlenTpoB "Touka
pocta, B TOM YHCJI€ C YUETOM COOTBETCTBYIOIIECH MHIEKCAIIH.

7. 3aKJII0YUTEIbHbIC MOJJI0KCHUSA

[Tpu peanu3anuu MeponpUATHil B LeNsX co3aanus U ¢pyHkunonuposanus Llentpos "Touka pocra"


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

cyosekT Poccuiickoit ®Denepanuu obOecnieurBaeT COOMIOAeHUE TpeOOBAaHWUN aHTUMOHOIIOIHHOTO
3aKOHOJATENLCTBA M 3aKOHO/IATEIhCTBA O KOHTPAKTHON crcTeMe B cpepe 3aKyloK TOBapoB, pador,
yCIyr i 00eCHevYeHHs TOCYJapCTBECHHBIX M MYHMIMITAJBHBIX HYXJI, B TOM YHCJIC B YacTH
oOecrieyeHnss TOBBILEHUS 3((HEKTUBHOCTH, UCKIIOUEHHS] OTPAaHWYCHUS Kpyra IOCTAaBIIUKOB WU
MOCTABJIIEMOr0  O0OPY/IOBaHMS, IIOBBIIICHUS pPE3YJIbTATHBHOCTH OCYIIECTBICHHS  3aKyIIOK,
o0ecrnieyeHus po3pavyHOCTH, IPEAOTBPAILIEHUS KOPPYILMH U APYTUX 310YNOTPEOICHUH.

[Tpu ocymectBieHnn cyObekTamu Poccuiickoii Denepaiiu 3aKymnmoKk TOBapoB, paboOT, yCIOyr ¢
LEJbI0 TPUOOpETEeHUsI 000PYAOBAHUS, PACXOAHBIX MAaTEPUANIOB, CPEICTB OOYUEHUS U BOCIIUTAHUS B
nemnsx co3ganus Lleatpos "Touka pocra" 3a cuer cydbcunuu U3 geaeparbHOro 010 pKeTa 01 HKeTaM
cyonbekToB Poccuiickoii @eaepanuu Ha COPUHAHCUPOBAHHE PACXOJHBIX 0053aTEIbCTB CYOBEKTOB
Poccuiickoit ®enepanuu:

- oOecreynBaeTcs LEHTPATM3ALUS 3aKyNOK B TOPSIKE, ONPEIEIEHHOM HYHKTOM 7 craTtbu 26
®enepanpHoro 3akoHa "O KOHTPAaKTHOW cHCTeMe B cdepe 3aKyloK, TOBAapoB, padoT, yCIyr s
o0ecIieueHns TOCyIapCTBCHHBIX ¥ MyHHLIUTIATIbHBIX HYXA'";

- IPUMEHSETCS] HAIIMOHAIBHBIA PEKUM B COOTBETCTBHHU ¢ TpeOoBaHMsIMU cTaThu 14 denepaabHOTO
3akoHa oT 5 ampens 2013 r. N 44-@3 "O koHTpakTHOU cucTeMe B chepe 3aKyIloK TOBapoB, paboT,
YCIIYT JJ1s1 00eCcIedeHus 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
MUHHUMAJIBHOH JI0JI€ 3aKYTOK TOBAPOB POCCUMCKOTO MIPOUCXOXKICHUS "

- mosoxkeHus roctaHoBieHus IlpaBurensctBa Poccuiickoit @enepanmu ot 03.12.2020 N 2014 "O
MUHUMAIBHON 00s3aTEIILHOM J0JIe 3aKYIIOK POCCHUCKUX TOBAPOB U €€ JIOCTHXKCHUU 3aKa3UUKOM"
(Bmecte ¢ "[lonoxeHuem o TpeOOBaHMSIX K colep:kaHHI0 M (opme oTuera 00 00beMe 3aKyIOK
POCCHICKHX TOBApOB, B TOM YHCJIE TOBAPOB, MIOCTABIISIEMBIX IPH BBIMOJTHCHHH 33aKYyITaeMbIX padoT,
OKa3aHUU 3aKyMAaeMbIX YCIYT, OCYIIECTBICHHBIX B IENSIX JOCTHKEHHS 3aKa3YMKOM MHHHMAIbHOU
00s13aTeNTbHOM IO 3aKYIOK, O TPeOOBaHUSAX K COACPKAHHIO OOOCHOBAHHSI HEBO3MOXKHOCTH
JOCTHIKEHHS 3aKa3YMKOM MUHUMAJIbHOU 00s3aTeIbHON JOIH 3aKYMOK POCCHUMCKUX TOBapOB (B TOM
YHUCJIE TOBAPOB, IMOCTABJSIEMBIX IPH BBITOJHEHUH 3aKyMaeMbIX padOT, OKa3aHUM 3aKyMacMbIX
YCIIyT) OTAEIbHBIX BUIOB, MPU OCYIIECTBICHHWU 3aKyMOK KOTOPHIX YCTAaHOBIIEHBI OTPaHUYCHHUS
JIOITyCKa TOBApPOB, IMPOUCXOJANINX W3 HWHOCTPAHHBIX TOCYAAPCTB, O TIOPSIKE TIOJATOTOBKA U
pa3MerieHuss B eauHOW WH(GOPMAlMOHHOW cucTeMe B cdepe 3aKymoK TaKHuX OTdeTa H
obocHoBanud", "lloJOXKEHHMEM O TMOpSAKE, KPUTEPUSAX U MOCIEACTBUM IMPOBEACHMS OLIEHKH
BBITIOJTHEHHS 3aKa3YMKOM OOS3aHHOCTH JIOCTIIKEHUS MUHUMAIIbHON 0053aTeNbHON JO0NHM 3aKyMOK
POCCHIICKMX TOBAapOB (B TOM YHCJIE TOBApOB, IMOCTABJISIEMBIX TIPH BBIMOJTHCHUH 3aKyIMaeMbIX padoT,
OKa3aHWU 3aKYMaeMbIX YCIYyr) OTAENbHBIX BHJOB, MPHU OCYIIECTBICHUH 3aKyMOK KOTOPBIX
YCTaHOBJICHBI OTPAHWYEHUS JIOITyCKa TOBAPOB, TPOUCXOISIINX W3 HHOCTPAHHBIX TOCYIapcTB").

Ipunooscernue 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 I'OPOJAX, HEHTPOB OBPA3OBAHUA
ECTECTBEHHO-HAYYHOM, U TEXHOJIOI'MYECKOHN
HAINIPABJEHHOCTEM "TOYKA POCTA"

N HaumenoBanue OTBETCTBEHHBII Pesynbrar Cpoxk
MEPOTIPUSITHS
1. Y TBEp>KICHBI: PervonaibHBIN PacniopsiautensHblil [He mo3aHee 31
- JIOJDKHOCTHOE JIUIIO B [KOOPAUHATOP AKT pErMOHAIBLHOTO [sHBaps X <2>rojaa
cocTaBe opraHa
[PErMOHAIEHOTO MCTIOJTHUTEIIbHON
BETOMCTBEHHOTO BIIACTH,
[MPOEKTHOTO oduca, OCYILIECTBIISIOIIETO
OTBETCTBEHHOE 32 roCy1apCTBEHHOE
CO371aHuE U yrpaBjieHue B chepe
(yHKIIMOHUPOBAHHE oOpazoBaHus (j1anee
tenTpoB "Touka -
pocta'; [pacropsIUTEIIbHBII
- [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
i co3ganus LlenTpos BaKYTIOK
"Touka pocra"
CdopmMupoBaHbI PernoHaibHbIN PacniopsiautensHbli [He mo3aHee 1 anpens
[IPOECKThI 30HUPOBAHMS [KOOPIAUHATOP axT POVB X roga
[{enTpoB "Touka

ocra"
[IpoBeieH MOHUTOPUHT|PErnoOHaIbHbBIN [To dhopme, 25 aBrycra X roja,
padoT Mo MPHUBEICHUIO [KOOPAUHATOP OIpeaesieMoi ajiee €XKEroIHO
rionianok Llentpos MuHIpPOCBEIICHUS
"Touka pocra" B Poccun nnm
COOTBETCTBHE C DenepaibHBIM
METOINYECKUMU 0IepaTOpOM
[PEKOMEHIallusMU
MUHIPOCBEIEHUS
Poccun
Hadano paboTsl PernonanbHbIN upopmannonHoe |l centsiOps X roaa
[{enTpoB "Touka KOOPIUHATOP ocselienne B CMU

ocra"
E>xexBapTanbHbII PernonanbHbIN OTtuer 1 oxta6ps X rona,
MOHHUTOPHHT KOOPIMHATOP DdenepanbHOMY nanee -
BBITIOJTHEHUS orepaTopy Io €KEKBapTAJIbHO B
[oKasaresei co3aaHus UTOraM TeYeHHE 2-X JIeT
1 OYHKIIMOHUPOBAHUS MOHUTOPHHTA

ieHTpoB "Touka
octa"

<2> X - roj nmosy4eHust CyOcuanu.

Ipunosxcenue 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
UHIMKATOpa 3HAYeHHE B rOJ1 V11 | 3HAYEHHE B IOJ JJIs MUHUMAaJIbHOTO
(mokasarens) 00111€00pa30BaTEIbHBIX| 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
rpeaMeThl'”,
"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 CO3JIAl0TCS
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> Hcnonb3oBaHue CpeACcTB 000pyA0BaHus, 00yUEeHHs U BOCIIUTAHUS BO3MOKHO Ha BCEX YPOBHSX
o0uiero o0pa3zoBaHus U LeIeco00pa3Ho Ui pealn3alidil YpPOUHO U BHEYPOUHOHN NEATEIBHOCTH IO
IIporpaMMaM €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW HalpaBiIeHHOCTEM. Pacuer mokxazaresns
npelycMaTpuBaeT  CyMMHpOBaHHE  YHMCICHHOCTH  oOydaromuxcsi  oOuieo0pa3oBaTeabHOM
OpraHu3aIiy, KaKIbIH U3 KOTOPHIX 33/IEHCTBOBAH B OCBOCHUHU HE MEHEE JBYX IPEIAMETOB, KYPCOB,
JUCIHUIUIMH (MOJyJNiel) €CTeCTBEHHO-HAYYHOW W TEXHOJIOTMYECKON HamlpaBlIEHHOCTEH B paMKax
peanu3anuy OCHOBHBIX OOIIe00pa30BaTENbHBIX MPOTpaMM. YUUTHIBAIOTCS YUEOHBIC TMPEAMETH U3
yrcla MpeaMeTHeIX obnacteit "Marematnka u  uHdopmaruka", "OOiecTBO3HaHHE W
ecrectBo3Hanue", "Texnonorus", "EctectBeHHO-HayuHble npeaMerhl”, "EcTecTBeHHbIE Hayku'" H
(unu) Kypchl BHEYPOUHOH JAEATEIHLHOCTH, Peajln3yeMble C HCIOJIb30BAHHEM CPElICTB OOydeHHUs U
Bocriutanus lLlentpoB "Touka pocta". B ciyuae, eciu B oOuieoOpa3oBaTebHON OpraHU3aIliH,
o011asi YUCIEHHOCTh 00YYAIOIIMXCSl MEHbIIE YKa3aHHOTO 3HAYCHHMsI, 3HAYCHUE MOKA3aTeNsl TOJKHO
coctaBisATh He MeHee 80% oT 001Ieli YNCIIEHHOCTH 00YYatOIIMXCSl.

<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 MaJIOKOMILJIEKTHBIX
0011e00pa30BaTeIbHbIX OpPraHU3alMi JIOMYCKAaeTCsl OTCYTCTBHE JIUIEH3UM Ha JIOMOJHUTEIbHOE
o0pa3oBaHHE U peali3yeMbIX MPOTpaMM JIOTIOTHUTEILHOTO 00pa30BaHHUS.

<5> B cootBercTBUM ¢ NYHKTOM 2 yactu 5 ctatbu 47 denepanpHoro 3akona 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 Mearornyeckoro pabotHuka nentpa "Touka pocra" 3acUMTHIBaeTCS MpPU HAIMYUU
JIEUCTBYIOMIETO (C J1aThl MPOXOXKJICHUS MPOIUIO He Oosiee 3 JIET) YIOCTOBEPEHUsSI O TMOBBIIICHUU
KBaJM(UKAIMK 110 MpOrpaMMaM, COOTBETCTBYIOIIMM HarpaBieHHOCTsM Llentpa "Touka pocra',
WIA TPOXOXKJICHHH OOydeHHs Mo mporpammam (enepanbHoro omnepartopa. Takke y4YHTHIBaeTCs
HaJIMYMe Yy MeJaroruyeckux paOOTHUKOB YAOCTOBEPEHHH O TMOBBIIIEHUH KBaIM(UKALUU T10
nporpamMam  u3 ®DezmepanbHOro peectpa 00pa3oBaTENBHBIX MPOTPaMM  JIOTIOJHUTEIHFHOTO
npodeccuoHanTFHOTO 00pa30BaHus.

Ipunoxcenue N 3

K Memoouueckum pexomeHoayuam

ITEPEYEHb OBHIEOBPA3OBATEJJIbHbIX
OPI'AHM3AIINU, HA BA3E KOTOPBIX IINTAHUPYETCA
CO3JAHUE U PYHKIIUOHUPOBAHUE IEHTPOB
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OBPA30OBAHUS ECTECTBEHHO-HAYYHOM "
TEXHOJIOTHYECKOUW HATIPABJIEHHOCTEHX "TOYKA
POCTA"B _ T'OAdY B PAMKAX ®EJIEPAJIBHOI'O
IMMPOEKTA "COBPEMEHHASI IIIKOJIA"
HAIIMOHAJIBHOTO ITPOEKTA "OBPA3SOBAHHUE" B

POCCUMCKOHN ®EJIEPAILINN)

(HAUMEHOBAHMUE CYBBEKTA

HaumenoBanue
MYHULUIIAIBHOTO
oOpa3oBaHUs

/1]

HaunmenoBanue

0011600pa3oBaTeIbHON

opraHusanuu, Ha 6asze

KOTOPOH IJIaHUpYyeTCs

co3nanue Llentpa
"Touka pocra"

FOpunnueckuii anpec
00111600pa3oBaTeIIbHON
opranusanui (1o

yCTaBy)

YucneHHoCTh
00y4JaroIuXCs

ManokoMIuiekTHasg
(ma/HeT, KOIMYECTBO
KJIACCOB-KOMILJIEKTOB)

Ipunooicenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE IMOJIOKEHUE O IEHTPE OGPA30OBAHUS
ECTECTBEHHO-HAYYHOMN U TEXHOJOINYECKOM
HATIPABJJEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAUMEHOBAHUME OBIIEOBPA3OBATEJBHON
OPITAHM3AIINN>

1. O01mune mMoJI0KEeHUA

1.1. Ilentp oOpa3oBaHUS €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HarpaBieHHocTel '"Touka
pocta" Ha 6a3e <HamMeHOBaHHUE 00IIe00pa3oBaTeIbHON opraHuzanun> (manee - LleHTp) co3man ¢
HENbI0 Pa3BUTHUS y OOYYAIOIIMXCS €CTECTBEHHO-HAYYHOH, MaTeMaTH4eCcKOoW, HH(OpPMAIMOHHON
TpaMOTHOCTH, @OpMHpOBaHI/Iﬂ KPUTHYECKOI'O MW KPEAaTHUBHOI'O MBINIJICHUA, COBCPIICHCTBOBAHUA
HABBIKOB €CTECTBEHHO-HAYYHOH M TEXHOJIOTUYECKON HANPaBIEHHOCTEH.

1.2. L[CHTp HC SBJSCTCA INOPUIUYCCKHUM JIMIIOM U I[CﬁCTByCT AJId AOCTHXKCHUA YCTABHBIX e

<HaWMMeHOBaHHE 00IIe00pa30BaTEIHLHON OpraHM3anuu> (nanee -

Yupexaenue), a Takke B IENIX

BBIIIOJIHEHMSI 3aJad M JOCTIDKEHHS IOKazaTeleid Hu PE3YJIbTATOB HAIIMOHAJIBHOTO IIPOCKTA

"OGpa3zoBanue".

1.3. B cBoeii gestenbHocTu LleHTp pykoBoacTtByercs PeaepanbHbIM 3aKOHOM Poccuiickoit




Oenepannu ot 29.12.2012 N 273-®3 "OO6 obpazoBanuu B Poccuiickoii Denepanun", ,
JpYTMMH HOPMAaTHBHBIMM JOKymMeHTaMu MunucrepcrBa npocseuieHuss Poccuiickonn denepanuu,
VMHBIMM HOPMAaTUBHBIMHM IpaBOBbIMH akTamu Poccuiickoit Pdenepanuu, nporpamMmon pa3BUTHUS
<HauMEHOBaHHE O00IIe00Pa30BaTENFHON OpraHU3alMu™>, IUIAaHAMU pabOTHl, YTBEPKIECHHBIMU
ydpeaurtenem U HactodmuM [lonoxxenuem.

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

2. Lean, 3apaum, pyHkuuu aesarejbHocTu Henrpa

2.1. OcHOBHOM 1ENbIO AesATEeIbHOCTH lLleHTpa sBISETCS COBEPUICHCTBOBAHUE YCIIOBUH ISt
MOBBIIIICHUST KadecTBa OOpa30BaHUs, PACIIMPEHHS BO3MOXKHOCTEH OOydYaloONUXCS B OCBOCHHH
y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HampaBJICHHOCTEH, Mporpamm
JIOTIOTHUTEITFHOTO 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHUYECKOW HAPaBIECHHOCTEH, a TaKXKe
JUTSL TPAKTHYECKON OTpabOTKU yueOHOro MaTepuaia mo yueOHsiM npeameram "dusuka', "Xumus",
"Buonorus".

2.2. 3amauamu LlenTpa sBasitoTCs:

2.2.1. peanu3anus OCHOBHBIX O0OLIEOOpa3oBaTEeIbHBIX NPOrpaMM IO Y4EOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHON M TEXHOJOTMYECKOM HAIIPaBICHHOCTEW, B TOM YHUCIIE B paMKaxX BHEYPOYHOMU
NeSITeIbHOCTH 00yUaroIMXCs;

2.2.2. pa3paboTka M peanu3alys pPa3HOYPOBHEBHIX JOMOJHHUTENIBHBIX O00I1€00pa30BaTEIbHbBIX
porpamMM €CTECTBEHHO-HAYYHON M TEXHUYECKOW HANpaBJIEHHOCTEH, a TakKe€ MHBIX MpOrpamm, B
TOM YHUCJI€ B KAHUKYJISIPHBIN MEPUOI;

2.2.3. BOBJICUCHHE 00YYAIOIIUXCS U MEJarornaecKuX pabOTHUKOB B MMPOEKTHYIO JESITEIHHOCTD;

2.2.4. opraHuzanMs BHEY4eOHOM JIEeATENIbHOCTH B KaHUKYJSApPHBIA mepuoj, pa3paboTka H
peanu3alys COOTBETCTBYIOUIMX 0Opa30BaTeNbHBIX MpOrpaMM, B TOM 4HcCIe JJs Jarepei,
OpraHM30BaHHBIX 00pa30BaTEIbHBIMU OPTaHU3ALMSIMH B KAHUKYJISIPHBIN TIEPUOI;

2.2.5. TOBBINICHUE HpO(I)eCCI/IOHaJ'ILHOl"O MacCcTEpCTBa MNEAArOrMUCCKUX pa6OTHI/IKOB L[eHTpa,
PCAIN3YIOMUX OCHOBHBIC U JOIMMOJIHUTCIILHBIC 061ueo6pa3013aTeanme IporpamMMmal.

2.3. lleHTp 1715 JOCTH>KEHUS LIEIH U BBIMOJIHEHMS 3a/1a4 BIPaBe B3aUMOJIEHCTBOBATD C:
- pa3NIMYHBIMHU 00pa30BaTEIbHBIMUA OPraHU3ALUSAMU B (POpPME CETEBOIO B3aUMOJICHCTBHUS;
- ¢ UHBIMM 00pa30BaTeIbHBIMU OpPTaHU3aAIMsMU, Ha 6a3e KOTOPBIX cO3/1aHbl IeHTpH! "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 paOOTHHUKOB;

- 00y4JarmuMHUCS U POIUTENIMU (3aKOHHBIMU TNPEACTABUTEISIMHU) O0yYaromMXcs, B TOM YHCIE C
NPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHM.

3. lHopsinox ynpasJienusi llenrpom "Touka pocra'

3.1. PyxoBomutens VYupexaeHus U3MA€T JOKaJIbHbIA HOPMAaTHUBHBIM aKT O Ha3HAYEHUU
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pykoBoautens Llentpa (Kyparopa, OTBETCTBEHHOIO 32 (YHKIIMOHUPOBAHUE U PA3BUTHE), a TAKXKE O
co3znanuu Llentpa u yrBep:xkaenuu [lonoxenue o nesrenpbHoctu LienTpa.

3.2. PyxoBomutenem lleHTpa MokeT OBITh HAa3HAYECH COTPYAHHK YUPEKJACHHUS U3 YHUCIA
PYKOBOJSIIIMX U MEJarOrMuecKux pabOTHUKOB.

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

3.3.2. npexncraBiATh UHTEpECHl LleHTpa MO NOBEPEHHOCTH B MYHHUIMIAIBHBIX, TOCYJapCTBEHHBIX
opraHax peruoHa, OpraHM3alusaxX I pean3anuu 1emnei u 3agad Llenrpa;

3.3.3. orunteiBatbes nepea PykoBoaurenem YupexxaeHus o pesyibratax padotsl Llentpa;

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 KaapoB LleHTpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISIETCS
[IPUKA30M PYKOBOJUTENS Y UpEkKACHUS;

3.4.2. 10 COrJacOBaHUIO C PYKOBOAMUTEIIEM Y UpPEXKICHHS OPraHU30BbIBATh YU4E€OHO-BOCIIUTATEIbHBIN
nporecc B LleHTpe B COOTBETCTBUU C IeNsAMHU U 3a1auaMu L{eHTpa 1 oCyIIeCTBISITh KOHTPOIb 3a €ro
peanu3anuei;

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

34.4. 1o COIVIACOBAHHMIO C PYKOBOIAUTEIEM YUPEKICHUS OCYIIECTBISITh OPraHU3alUI0 U
NPOBEICHUE MEPONIPUSATHI 1O MPODUITIO HATIPaBJICHUN aesTebHOCTH LleHTpa;

3.4.5. oCylIeCTBIATh MHBIE TIpaBa, OTHOCSIIMECS K JedaTelbHOCTH LleHTpa u He mpoTuBOpeyaue
HeIsiM W BHUJAAM JESTENbHOCTH O0pa30BaTeIbHONW OpraHM3alii, a TakKe 3aKOHOAATEIbCTBY
Poccuiickoit @enepanuu.

Ipunooscenue 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 DPAa0OT sBJIsleTCs OOIIMM Ul YpOBHEW OCHOBHOTO OOIIEr0 M CpelHEero OoOIIero



oOpa3oBanus. B cucreme HarmsgHbIX cpeAcTB OOydYeHMs] U JEMOHCTPALlMOHHOTO 000pYyIOBaHHUs
UMEIOTCS 0a30BbIe JIEMEHTHI, 00IIMe JUIi OCHOBHOTO OOIIEr0 M CpeaHero oOIIero oO0pa3oBaHMSL.
[HudpoBas nabopaTopus u 00OpyIOBaHHME OOINET0 HAa3HAYCHHUS IO3BOJISIOT 00ECIeUYnBaTh
JeSITeTbHOCTh O00y4YaroOMmMXCsi Kak B OCHOBHOW, TaK M B CTaplIed IIKOJIE, & B COBOKYITHOCTH C
UGPOBBIMU J1a00OpaTOPUAMHU 1O (PU3MKE, OMOJOTMM M XUMHUM - MPAKTHYECKYIO AEATEIBHOCTH B
paMKax M3y4eHHs eCTeCTBEHHO-HAay4HBIX npeaMeToB B 10 - 11 kimaccax Ha yriayOieHHOM YpOBHE.

[TpuHIMIT coYeTaHWsT KIACCUYECKHMX W COBPEMEHHBIX CPEICTB H3MEPEHH U  CIOCOOOB
IKCIIEPUMEHTAJIBHOTO HCCIICOBaHUs siBICHUNA. B coctaB 000pynOBaHMS BXOISAT KIACCHYECKHE
CpeICcTBAa H3MEpeHHUs (HalmpuMep: JAUHAMOMETPBI, CTPEIOYHBIC aMIIEPMETP H BOJBTMETP) H
nrdposbie mpubOpHl (Hampumep: nU(poBbIE BEChl, CeKyHIOMEP) U AaTYUKU. COOIIIOIEHHE 3TOTO
NPUHIUIIA UMEET 0c000€ 3HAYCHHUE Il YPOBHSI OCHOBHOTO O0IIETro 00pa3oBaHMsl, MOCKOJIBbKY 3/1€Ch
NPOMCXOTUT 3HAKOMCTBO CO CHOcOOaMU M3MEpeHHs (U3NYECKUX BEJIHYUH, (opMUpyercs
MOHVMAaHHUE TPHUHIMIIOB JCHCTBUS aHAIOTOBBIX H3MEPHUTEIBHBIX MPHOOPOB U obecredunBacTCs
nepexo/1 K UCIOIb30BAHUIO HHCTPYMEHTOB IIHU(PPOBOIt T1abopaTopHH.

[TpyHIMIT TPHOPUTETA YUEHUUYECKOTO IKCIEPUMEHTA Ul pealn3allii CUCTEMHO-/1EATEIbHOCTHOTO
noaxonaa. Peanusanus cHUCTEMHO-AEATEIBHOCTHOIO MOJX0/a B OOYYEHUM €CTECTBEHHO-HAy4YHBIM
npeaMeraMm Oasupyercsi B IEpPBYIO OdYepelb Ha BOBJICYCHHUH OOYYAIOIUXCS B MPAKTUYECKYIO
NeSITebHOCTD 10 MPOBEJCHUIO HAOM0ACHNH 1 onbITOB. [103TOMY 3HauMTENbHASA YacTh HAOIIOAEHUH
U ONBITOB, KOTOpPbIE B TPAAULMOHHOW METOAMKE MpEAJarajuch Kak JIEMOHCTPAI[MOHHBIE,
HepEeHECeHbl B pa3psijl yYeHHUUeCKUX paboT. Cienyer OTMeTHTh, YTO B HACTOALIEE BPEeMs HU3yUyeHHE
Gu3MKM, XUMHH ¥ OHWOJOTMM B OCHOBHOHW WIKOJIE M Ha 0a30BOM YpPOBHE CTapiieil IIKOJIBI
OPUEHTUPYETCSI Ha OCBOCHHE €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KOTOPOE UAET 4epe3 pa3BUTHUE
CIIOCOOHOCTEH yualMxcs aHaJIUM3UpOBAaTh PAa3HOOOPA3HYIO €CTECTBEHHO-HAYYHYIO MH(POPMALUIO U
UCIIOJIb30BaTh MOJYYEHHbIE 3HAHUA U OOBSCHEHMS SIBJICHUM M MPOLIECCOB OKPYXKAIOILEro MHpA;
NOHMMATh OCOOCHHOCTH MCIIOJIb30BAaHUSI METOAOB €CTECTBO3HAHMS JUISl TMOJYYEHHsS] HAy4HbIX
JAHHBIX; MPOSABIATH CAMOCTOSATEIBHOCTD CY)KIIEHUN M NOHMMATh POJIb HAYKH M TEXHOJIOTMYECKHX
MHHOBAIIMM B pa3BUTUHU OOIECTBA; OCO3HABATH BAKHOCTb HAYUYHBIX HCCIEIOBAHUNA U HX CBA3b C
HalllUM MAaTE€pUAJIbHBIM OKPYXXEHHEM M COCTOSHUEM OKpyXKaromed cpeabl. OpueHTanus Ha
€CTECTBEHHO-HAYYHYI0 I'PaMOTHOCTh IPEAINOaraeT akleHT Ha METOOJOrHI0 HAyKH U HaIpsIMYIO
CBSI3aHO KaK ¢ OOIIMM YHCIOM YYEHHYECKUX OIBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK M
HAIPaBJIEHHOCTbIO HUX Ha (OpMHpPOBAHME CAMOCTOSITENILHOCTH JEHCTBUM NpU MPOBEICHHUU
HaOJr01eHU, N3MEpEeHU U ucceT0BaHHMH.

Hcnonp30BaHue CpEACTB HAINIAIHOCTH W Y4eOHOro oO0opyaoBaHus B Y4eOHOM mpoIiecce
HaIpaBJCHO Ha BBIMOJHEHUS CIEAYIOMMX (PYHKIUN: oOecreunBaroT 0o0Jiee TMOJHYI0 W TOYHYIO
uH(popMaIMio 00 M3y4aeMOM SIBIEHUU WIM OOBEKTE U TEM CaMbIM CIOCOOCTBYIOT IMOBBIIICHUIO
KadecTBa O6y‘-I€HI/I$[; IIOMOraloT B MAaKCHMaJILHOU MCPE pPa3BUThH IMO3HABATCIIBHBIC HWHTCPCECHI
yYaIUXCs; MOBBIIIAIOT YPOBEHb HATTSAHOCTH M JOCTYITHOCTH OOYYEHHMsI; YBETHYHUBAIOT O0BEM
CaMOCTOSITENIbHOW Pa0OTHI YUAIIUXCs HA YPOKE U BHEYPOUHOH JIEATEFHOCTH; CO3/IA0T YCIOBHS JUIS
OpTraHHU3aINH MPAKTUKO-OPUECHTHPOBAHHON MPOEKTHOW U MCCIIEOBATEIBCKON NeATeIbHOCTH; JAI0T
BO3MOJKHOCTh JIOCTyITHEE M TJIy0Ke PacKpBITh COAEpKaHWE y4eOHOTO MaTepHuaia, ClOCOOCTBYIOT
(OPMHUPOBAHUIO Y YUAIIUXCS TOJIOKUTEIBHBIX MOTUBOB O0OYUYEHHUS.

Baxwneitmeld vacteio ocHameHus llentpa "Touka pocta" sBisercs uudposas nadoparopus,
nepevyeHb JaTYMKOB KOTOPOW IMO3BOJISIET MCIIOJIB30BaTh 3Ty JAOOpaTOPHIO MPU M3yYeHHH (PU3MKH,
XUMHUH U Onosoruu. BeeseHne B NIKOJBHBIN SKCIIEPUMEHT HU(POBBIX JTaTUUKOB ISl perucTpaliu
Pa3IMYHBIX BEJIMYUH M BO3MOXKHOCTH HCIOJb30BaTh KOMIbIOTEP (CMapT(OH WM IUIAHILET) IS
pacyeToB U OMOPMIICHHS PE3yIbTATOB OMBITOB, TMO3BOJISIET TMEPEHTH Ha HOBBIM KayeCTBEHHBIN
YPOBEHb IPOBEACHUS HU3MEPEHUM, YIPOCTUB IIPOLECC U3MEPEHHM M IIOBBICUB HMX TOYHOCTD.



[TosiBnieHre HMQPPOBBIX TEXHOJOTUH B J1abOpaTOPHBIX paboTax MOBBIMIAET UX AKTyalbHOCTh U
MPUBJIEKATEILHOCTh B COZHAHUHM COBPEMEHHOT'O IIKOJIbHUKA, YCUJIMBAET HATJIAIHOCTh KaK B XOJ€
ONBITOB, TaK U NpU 00pabOTKe pPEe3yJbTAaTOB C HCIOJB30BAHHEM IPOTPAMMHBIX cpeiacTB. s
OKCIIEPUMEHTOB IO OWOJIOTUM M XHMHHU 3TO SIBISICTCS 3HAYUMBIM TIEPEXOJIOM OT KAa4€CTBEHHBIX
HAOJIO/IEHUH U ONBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

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

Hcnonb3oBanne HUQPOBBIX AATYMKOB B KAYECTBE H3MEPUTENBHBIX HHCTPYMEHTOB H3MEHSET
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 ITO3BOJISICT HAa COBCPIICHHO APYIOM KAaYECCTBCHHOM YPOBHC
MMPOU3BOJANTL H3MCPCHUA BPCMCHHU, PACCTOAHUA, HUMCTbL BO3MOXHOCTH PCruCTpupoBaTb MU
Ha6J'IIO,I[aTb N3MCHCHHEC BO BPCMCHHU TAKUX BCINYHH KaK TCMIICPATYpPaA, IJICKTPHUICCKOC HAIIPSKCHUC,
CHhJia TOKa U T.[.

OTH BO3MOXXHOCTH TIO3BOJIAIOT, HANPUMEpP, HA YPOKaxX (PU3UKH C BBICOKOW TOYHOCTHIO M3MEPHTH
MT'HOBEHHYIO CKOPOCTb T€Ja, JIBHXKYIIErOCsS HEpaBHOMEPHO, HaOI0AaTh B JMHAMMKE IpPOLECC
AJNIEKTPOMArHUTHON MHIYKIIMH, BOSHUKHOBEHUE M W3MEHEHUE MHIYKIIMOHHOI'O TOKa, UCCIEN0BATH
U3MEHEHUE TEMIIEPATYphl C TEUEHUEM BPEMEHHU B IIPOLIECCE YCTAaHOBJICHUS TEIIJIOBOTO PABHOBECUSA U
T.J.

Ha ypokax OuOJIOTMH TOSBISETCS BO3MOXXHOCTb HOJIYYMTh KOJIMYECTBEHHbIE JAaHHBIE IpU
IIPOBEJICHUH OIIBITOB, HAIIPUMEP: NpU ONpe/esIeHuU (PaKTOPOB, BIMSIOLUIMX HAa CKOPOCThH Ipoliecca
dorocuHTe3a, NPU U3YUYCHUM [IbIXaHUs KOpPHEW M JIUCTbEB, IPU HCCIEIOBAaHUU YCIOBHUH
IpOpacTaHus CeMsH U T.1.

Ha ypokax XxuMuu Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOIAT MPAKTUUECKHE PAOOTHI MO0 H3YUECHHIO
Mpoliecca IEKTPOIN3a, UCCIECOBAHUE SKZO0TEPMUUECKUX U SHIOTEPMUUYECKUX PEAKIUH, TEIIOBOTO
sbdexra ropenus TormBa U T.a. C UCHOJIB30BAaHWEM TPAJAUIIMOHHBIX "aHAJIOTOBBIX" CPEACTB
NMoMOOHbIE W3MEPEeHMsI BBINOJIHUTH HEBO3MOXKHO. OjHaKo, MNpU Tepexojae Ha UPPOBYIO
1abopaTopri0 B TEMAaTHYECKOM IUIAHMPOBAHUM HEOOXOAMMO IMPEAyCMOTPETH JOMOJHUTEIBHOE
BpeMs A 00ydeHHsl paboTe ¢ JaT4YMKaMH, BKJIOYas COOPKY SKCIEpUMEHTAIbHOW YCTaHOBKH C
JATYMKaMU, CHATHE MTOKAa3aHUH ¢ IKpaHa KOMITBIOTEPA, OTPe/IeTICHUE TTOTPEITHOCTENH U3MEPEHHIA.

Jns paboThl ¢ HU(POBBIMU JaTYMKAMU HCIIOJIB3YETCS CHElHanbHOEe MPOrpaMMHOE oOecreueHue,
YCTaHOBJIEHHOE Ha KoMIbioTep. JlJis KOMMYHUKAalMU HUQPOBBIX NATUYMKOB, 3allUCH U XpaHEHUS
UH(pOpMaLKK, MOJYYEHHOH ¢ X MOMOUIbI0, IU(POBast 1a00paTopus UCIONIb3YeTCsl B KOMILJIEKTE €
HOYTOYKOM C HEOOXOJAMMBIM YCTaHOBJIEHHBIM ITPOTPAMMHBIM 00€CTIeYeHUEM.

Hcnonp3oBaHne KOMIBIOTEPHON (OpPMBI perucTpaly MOJYyYEHHBIX 3HAYEHUHW M IMOCTPOCHHUS
rpadukoB W3MEHSET TOAXOAbl K OdopmIeHHI0 TabOpaTOPHBIX U MPAKTUYECKHX paboT
00yJaromUMHUCH.

JlaHHbBIe, MOyYESHHBIE TTPU TTOMOIIH ITUGPOBBIX TaTYMKOB, BHOCSATCS B DJIEKTPOHHBIE TAOIHUIIBI, YTO
IMMO3BOJIACT CTPOUTH rpa(bmq/l 3aBUCUMOCTEN HCCICAYCMBIX BCIWYHWH Ha 3KpaHC KOMIIBIOTEpA. Ha
OCHOBaHUU ATUX TpadUKOB JeNaTh BBIBOIBI O XapaKTepe 3aBUCHMOCTH BETHYHMH OT BPEMEHH WIIH
Ipyrux mapamerpoB. Ha yrmyGneHHoM  ypoBHE 1enecooOpa3HoO 00ydaTh  IPOBOJUTH



annpOKCUMAIIMIO BEHIOPAHHBIX TOYEK UTOrOBOM rpapuuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXXHOCTH ITO3BOJISIIOT aBTOMATH3MPOBATh PYTHHHBIC TPOIEIYPHl 3aIllOJTHCHHS
TaOJIMII, BBIMOJHCHUE OJIHOTHITHBIX pacueToB, MOCTpoeHHs rpadukoB. lludposas dorokamepa
no3BoJsier cororpadupoBaTh COOpPaHHYIO OSKCIEPUMEHTAIBHYIO YCTAHOBKY U IPUKPEIHTH
dororpaduro B 371eKTpOHHBIA oT4eT. TakuM 00pa3oM, OCYHIECTBISIETCS Mepexol K O(hOPMIICHHUIO
AJIEKTPOHHOTO OTYETa O MPOJICITAHHOM YKCIIEPUMEHTE, IIPOCKTHOM WIJIA UCCIIEIOBATEIBCKON padoTe.

B03MOXHOCTB UCTIONB30BaHMS BHICOHAOIOICHUS 32 IPOIIECCOM BBIMTOJIHEHUS MPAKTHYECKUX padoT
00y4aroIyUMHUCs U3MEHSET MOAX0/Ibl K OLIEHUBAHUIO PadoT.

DJNEeKTPOHHBIH OTYET O TPOJCTAHHOW IPAKTUYECKOH pPaboOTe MOMKET  CONPOBOKAATHCS
NpUKpeIvieHHON  (oTorpaduei, KoTopas MO3BOJISIET OICHUBATH IPABUIBHOCTH COOpaHHOU
SKCIIEPUMEHTAIBHOW  YCTaHOBKH, 0OoOJiee TIIOJIHO ONpENeNsATh MOJHOTY H  IPaBHUIBHOCTD
IPOJICJIAHHOTO UICCIIEZIOBaHM, aHAJIU3UPOBAThH JIOCTOBEPHOCTb MPECTaBICHHBIX
SKCIIEPUMEHTAIBHBIX JAHHBIX. [IpM  OJHOBPEMEHHOM  BBIIOJHEHWH PA3HBIMH  TPYHIIaMH
00yYaroIMXCcs Pa3HBIX HCCIENOBATEIBCKUX PpaboT IernecooOpa3sHO HMCHOJIb30BaTh BUAEO3ANUCH
BCEro xoaa paboT. B aToM ciydae OIEHHMBATBHCS MOTYT HE TOJBKO HPEAMETHBIC PE3YNbTaThl,
CBSI3aHHBIC C MTPOBEACHUEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHHKATUBHBIC W PETyJIATUBHBIC
JCUCTBHA: IUIAHUPOBAHUE DPAOOTHI, OTCIC)KMBAHHME XOAa pabOThl, KOPpEKIMs IUIaHa pPadoTHI,
KOMMYHHKAIMsI B COBMECTHOW JEATENBHOCTH, HATMYUE (MJIM OTCYTCTBUE) KOH(PIUKTOB U CIIOCOOBI
UX PEIICHHUS.

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

Pacimmpenue cnexkrpa BO3MOXHOCTEH MOXKHO IPOMJUIIOCTPUPOBATH HA IPUMEPE HU3YYEHHUS
AIIEKTPOMAarHUTHOW MHIYKIUM B Kypce ¢u3uku. [Ipum MCnonap30BaHUU CTPEIOYHOrO amIiepMeTpa
TPaJULIMOHHO HAOMIONAIOT JUIIb (AKT BO3SHUKHOBEHMSI MHAYKLIHMOHHOIO TOKAa B IPOBOJHHUKE U
M3MEHEHHUE €ro HaIlpaBJIEHUs NMPU U3MEHEHUU CKOPOCTH BHECEHMs] MarHuTa WM €ro MOJSPHOCTH.
Hcnonp3oBaHue IUQPPOBOro JaTyUKa IO3BOJSAET MNONY4YMTh ocuuiuiorpamMmy OJIC uHAYKIUH,
BO3HUKAIOIIEH B KaTylIKe, IPU MPOJIETe Yepe3 Hee MarHuTa. JTO MO3BOJISIET CPAaBHUBATH 3HAUECHUS
MakcuMainbHbIX OJIC mpu mposere yepe3 KaTylIKy MarHUTa ¢ pa3HbIMM CKOPOCTSIMH U C Pa3HOU
HOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJTy4YEHHOM 3aBHCUMOCTH, KOHCTPYHPOBaTh
DKCIEPUMEHTAJIbHBIE 33Ja4l 110 U3YUYEHHIO 3JIEKTPOMAarHUTHON MHAYKIINH.

[udposas mnabopaTopus MO3BOJISET OPraHU30BaTh MPOCKTHYIO M Yy4eOHO-HCCIIEI0BATEIHCKYIO
JeSITeIbHOCTh LIKOJBHUKOB KaK B paMKaX ypOKOB, TaK M BO BHEYPOUHOH nesTenbHOCTH. Hamnuume
pa3HooOpa3HBIX MUQPPOBBIX JATYMKOB JAa€T BO3MOXKHOCTH TPOBOJHMTH CaMble pPa3HOOOpa3HbIE
UCCIIIOBaHMs, ONUPAsACh HAa MHTEpechl oOyuaromuxcs. B kadecTBe mpuMepa MOXHO NPHUBECTH
UCCIIC/IOBAaHUST  HKOJIOTUYECKON HANpPaBJICHHOCTH TIO BBIABICHHIO (DAaKTOPOB  3arps3HEHHUs
OKpY’Kalollel cpejibl, U3y4eHHIO 3KOJIOIMYECKOI0 COCTOSIHUS MOMEIEHHUH IIKOJIbI, T0YBbI, BO3/1yXa
B HAaceJEHHOM IyHKTe U T.J. MccnenoBarenbckue paboThl ¢ HCIOIB30BaHUEM LHU(POBBIX JaTUUKOB
nenecooOpasHo mpemtararh ywammmes 10 - 11 kmaccoB B pamkax o00s3aTelbHOM Ui HUX
MIPOCKTHOHN JICATEIIEHOCTH. BBITOTHEHNE TaKUX MPOEKTOB SIBISICTCS OCHOBAHWEM JUIS OIICHKH HE
TOJILKO YPOBHS C(POPMUPOBAHHOCTH MPEIMETHBIX PE3yJIbTaTOB, HO UTOrOBOW OLIEHKU JOCTHIKEHHS
METaNpeIMETHBIX Pe3yJIbTaTOB OOyUYeHHs: KOMMYHHKATHBHBIX (KOTOpBHIE OIICHHBAIOTCS KaK B
npolecce MpoBeIeHUs PabdOThl, TaK M B MPOLECCEe 3aIUThl MPOEKTa MM HCCIEAOBaHMS) U
PETYISTHBHBIX (KOTOpPHIE OIIEHUBAIOTCS B MPOIECCE BHITOTHEHHS TPOEKTA).

OCHaHIeHI/Ie AJI1 U3YUYCHUA CbI/I?)I/IKI/I MMpeaACTaBJICHO B BUAC 06opy)1013aHH51 JJI1 ACMOHCTpallMOHHBIX
OIIBITOB U 060pyI[OBaHI/I$I JIA J'Ia60paTOpHLIX pa60T " YUCHHUUYCCKHX OIIBITOB, BKJIIHOYad 06H_[yIO JJIsA



€CTECTBEHHO-HAYYHOT'O IHUKJIA MU(PPOBYIO JTA0OpPATOPUIO, a TaKke MU(PPOBYIO JTAOOPATOPHIO IO
¢u3uKe (KaKk TOTMONHUTENBHBINA JIEMEHT AJIs YTy OJIEHHOTO U3yueHHsl (PU3UKH).

JleMoHCTpalMOHHOE O00OpYZOBaHUE O0ECIEYMBAET BO3MOXHOCTh HAONIOJCHHST OOJIBIIMHCTBA
M3Y4YaeMbIX SIBJIEHUW, IPOLECCOB M 3aKOHOB. OJTO BO3MOXKHO IPH ONTHUMAJIbHOM COYETAHUH
AHAJIOTOBBIX M LU(POBBIX CpENCTB HAOIMIOACHUWS, aHamW3a W3MepuTenbHOM uHpopmanuu. Tak,
HanpuMep, Uit Kypca (GU3UKH OCHOBHOM IIKOJIBI €CTh BO3MOXKHOCTh JIEMOHCTPAIIUU KJIACCUYECKUX
JIeMOHCTPAIIMOHHBIX AKCIIEPUMEHTOB: MaJeHue Tes B TpyOke HpioToHa, meMoHcTpanusi neicTBUS
atMoc(epHoro naBineHus, 3akoHa [lackans, wu3MeHeHUs oO0beMa Tel TMpU HArpeBaHHUH
(oxJaKAeHUM), TPUTSDKEHHsT MOJeKyl u T.0. HaOGop mo 3JexTpocTaTHKe AaeT BO3MOXKHOCTh
JEMOHCTPALIMM  3JNEKTPU3aLMU TeJl, 3aKOHA COXPAaHEHMs 3apsAna, JUHUNA HANpPsSKEHHOCTH
NIEKTPUYECKOTO0 TMOJIsI M T.JO. U MOXKET MHCIONb30BaThCsl Kak 8§ Kiacce NpU H3YYEHHH
3JIEKTPOMAarHUTHBIX SIBJIEHUH, TaK U B 10 Ki1acce Mpu U3y4eHUU 3JIEKTPOCTATUKH.

[Ipu mpoBeneHWU JEMOHCTPAIMOHHBIX OMBITOB JIOJDKHBI COOMIOMATHCS TpPeOOBaHUS K UX
HArJISIIHOCTY (SICHAsI M TIOHSTHASI TOCTaHOBKA OIBITA), BUIUMOCTH JIJIsl BCEX y4anmuxcs kiacca (mpu
HAIMYUU MEJKHX JICTAICH HCIOJB3YeTCS WX YBEIUYCHHOE H300paKEHUE TPU TIOMOIIH
Be0-KaMepbl), 3MOIMOHAIBHOCTH M, MO BO3MOXXHOCTH, 3aHUMATEIbHOCTH (JIEMOHCTPAIIMOHHBIH
OTIBIT JIOJDKCH BBI3BIBATh WHTEPEC YYAIIUXCS, CO3/1aBaTh MOTHBAIMIO K HM3YyYCHHUIO TPEIMETA) H
yOeIUTENbHOCTH (ITOKA3bIBaTh TOT YPQEKT, HA JEMOHCTPALIMIO KOTOPOTO OH ObLI HANPABJICH).

Opnako peanusanus AEATEILHOCTHOTO NOAXOAa B OOydeHUU (U3HKE TMEPEHOCUT 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 O000pYyJOBaHME MO3BOJIET KCCIEAOBATh HE TOJBKO 3aKOHBI
IIOCTOSSHHOTO TOKAa, HO C KCIOJb30BAaHUEM KOMIBIOTEPHOIO ocuuiuiorpada Io3BOJISIET
MPOHAOIII0IaTh U UCCIEIOBATh ANEKTPUUYECKUE LENMU MEPEMEHHOTI0 TOKa, OJIOK THUOJOB MO3BOJISIET
UCCJIEIOBaTh BOJIbTAMIIEPHbIE XapaKTEPUCTUKU Auona. llpu usyueHum ontuku abopaTopHOE
000py/I0OBaHHE MO3BOJSAET HM3YYUTh 3aKOHBI T'€OMETPUYECKOW ONTHKH (TIpeloMJIeHHE CBeTa B
MONYUUIUHAPE W TOJyYeHHE HW300paKEeHHs B JIMH3aX) M MPOHAOIIONATh OCHOBHBIC SIBIICHUS
BOJIHOBOM onTuku (uHTepdepeHIus | Modspusalus), HUCCIenoBaTh AU(paKIU0 CBeTa
(mndpakunoOHHAS PEIIETKA).

B coorBercTBUM ¢ mpeAMETHBIMH pe3yibTaTaMM o0ydeHus (Qusuke oOopyaoBaHue s
YUYEHUYECKHUX OIBITOB 00ecreunBaeT MPOBEACHHUE CIEAYIOMINX TUIIOB paboT, CrpyNIUPOBAaHHBIX IO
BHJIaM JIEATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKOW NMPUHAIIIEKHOCTH:

1. IlpoBeneHue NpsAMbIX U3MEpEHHUH (U3NYECKUX BEIMUYUH (M3MEpEHUEe Macchl, 00beMa KHUJIKOCTH,
TEMIIepaTypbl KHUIKOCTH, CHJIBI, CHJIBI TOKA, HANPSIKCHUs) C HCIIOJIb30BAaHHEM AaHaJOTOBBIX H
U(PPOBBIX TPHUOOPOB.

2. IlpoBepka 3aJaHHBIX MPEATIONIOKEHHUHN (MpsAMble U3MEPEHUs (PU3NUECKUX BETUYMH U CpaBHEHHE
3aJJaHHBIX COOTHOIIEHUIN Mexay HUMHK). Hampumep: mpoBepka yCIIOBHM IUIaBaHUS Tell, YCIOBHM
paBHOBeCHsI pbluara M OJOKOB, 3aKOHOMEPHOCTEH IOCIENOBATEIbHOIO U MapalIeNbHOTO
COEIMHEHUS TIPOBO/IHUKOB U T.JI.

3. Pacder mo mosjy4yeHHBIM pe3yJbTaTaM INpPSAMBIX W3MEPEHHH 3aBUCUMOIO OT HMX IapameTpa (B
OCHOBHOI1 1IKOJ€) U KocBeHHble u3Mepenus (B 10 - 11 kiaccax). Hanpumep: yckopeHue Tena npu
PaBHOYCKOPEHHOM  JIBUKEHHUH, YCKOpPEHHE CBOOOJHOTO TaJeHHs, JKECTKOCTh MPYKHUHBI,
KO2(PUITMEHT TPEHHSI CKOJIBKECHHSI, MEXaHW4YecKasi paboTa ¥ MOITHOCTH | T.]I.



4. HaGmonenue sBIEHWN M MOCTAHOBKA OMBITOB (Ha Ka4eCTBEHHOM YPOBHE) IO OOHApPYKEHHIO
(dakTOpOB, BIMAIOIIMX Ha MPOTEKAaHHE [aHHBIX sBJIeHUWH. Hampumep: mnpsmMonuHeiiHOe
pacrnpocTpaHeHHe CBETa, TUCIEPCUs CBETA; U3YUYEHHE CBOICTB M300pa’keHUs B IJIOCKOM 3€pKaje U
T.II.

5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYMHBI OT APYrol C MpPEeACTaBICHUEM
pe3yabTaToOB B BUJAE rpaduka M pacuera MCKoMoro mnapamerpa. Hampumep: 3aBHCHMOCTH IIyTH
PaBHOMCPHO ABMWIKYIICTOCA TCJIa OT BPCMCHU ABWIKCHUA TCJId; CHUJIBI TPCHHUA CKOJILKCHHA OT CHUJIbI
HOPMAaJIbHOT'O JAaBJICHUs], KaueCcTBa 0OpaOOTKU MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CUJIbI TPEHUS OT
miomaan COIPHUKOCHOBCHUSA TCJI; CHJIbBI YIPYTOCTU OT YIAJIMHCHUA IIPYXKUHBIL, BBITaJIKI/IBaIOH_[efl
CHJIBl OT 00beMa NOIpYKEHHON 4acTW Tela M OT IMJIOTHOCTH YKMJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJIa, OT IIIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJO U T.1.

JlaGopaTtopHOoe 00OpyZOBaHHE OOECIEYNBACT CAMOCTOSTCIbHBIA YUYCHHUYSCKHH SKCIICPUMEHT,
KOTOPBI MOXET UMETh pa3iudHbie GOpMbL: (PPOHTANBHBIN SKCTIEPUMEHT ((PPOHTANIBHBIC OMBITHI U
nabopatopHble pabOThI), padOThl MPAKTHKyMa, y4eOHO-HCCIENOBATENIbCKHE Pa0OThI U MPOEKTHI
IKCIIEPUMEHTAIBLHOTO Xapakrepa. [Ipy 3TOM HOPMAaTHBHO-0053aTEIbHBIM BHE 3aBUCUMOCTH OT
ypoBHs u3ydeHus: Qu3uku (06a30BBIA WM YIAyOJeHHBI) M 00pa30BaTEIbHON MPOrpaMMBI
(OCHOBHAsI WJIM CPEIHSSA IIKOJA) SBISETCS (POHTAIBHBIN JIKCIEpUMEHT. VIMEHHO mocpeacTBOM
(pPOHTATBHOTO 3KCIIEPHUMEHTAa JOCTHTAIOTCS MPEIAMETHBIC PE3yJbTaThl AKCIEPUMEHTAIHLHOTO
XapakTepa, a yJalluMHUCs OCBAaMBAIOTCSl CIIOCOOBI JEHCTBHI, COOTBETCTBYIONINE YKa3aHHBIM BBIIIIC
ISTH TUNIAM padoT. JIabopaTopHBbIid MPAKTHKYM IIeJIECO00Pa3eH TOJIBKO MPH YIriyOJIEeHHOM ypOBHE
W3YYCHHS MTPEIMETa.

OnTuManbHBIM Ui JTOCTH)KGHUSI 1eleld TPOBEACHHS (POHTAIBHOTO SKCIIEPUMEHTA SIBISIETCS
npejcTaBieHue Ja0opaTOpHOro o0OpyIOBaHUSA U MAaTEPUATIOB B BUJAE TEMAaTHMYECKUX KOMIUIEKTOB
[0 MEXaHHUKE, MOJEKYJIApHOU (pU3MKE, DJIEKTPUUECTBY M onTuke. Vcrnonbp3oBaHue TeMaTuyecKux
KOMILJIEKTOB CIIOCOOCTBYET (POPMUPOBAHUIO TAKOT'O BayKHEHMILIEro yMEHUs, Kak MoJ00p yJaluMucs
000pyZI0BaHHS B COOTBETCTBUM C II€JIbI0 HCCIENOBAaHUS U3 W30BITOYHOM HOMEHKJIATYpPHI
NPEIOKEHHOT0 KOMITJIEKTa; MO3BOJISET MPOBOAUTH SKCIEPUMEHTAIbHYIO paboTy Ha Jr000M 3Tare
YpOKa; YMEHbIIAeT TPYAOBbIE 3aTpaThl YYHUTENs MpPU IMOATOTOBKE K YypOKaM, IIOCKOJIbKY He
TpeOyeTcs IepeKOMIOHOBKA 000PYAOBaHUs B COOTBETCTBUU C 3a/]JauaMi KOHKPETHOTO YPOKa.

[Tpy naHMpOBaHUM MPAKTHYECKUX padOT BaXXKHO MUMETh B BUIY, YTO IPEAMETHBIE PE3YJIbTAThI
HKCIEPUMEHTAIBHOTO XapakTepa MOTYT OBbITb OCBOEHBI TOJBKO MpPHU ONTHUMAJIbHOM COYETaHWUU
KpaTKOBPEMEHHBIX (DPOHTAIBHBIX OINBITOB U OJJHOYACOBBIX JA0OPATOPHBIX padoT.

BaxxHoe 3HaueHwe umeeT TOT (DaKT, YTO B COCTaB (POHTAIBHOIO O0OPYJOBaHHUS Hapsay C
AQHAJIOTOBBIMM BXOJAT M 1LUGpPOBBIE cpeacTBa u3MepeHUs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEeKyH/JOMEp C JaT4YMKaMH, JJIEKTPOHHBIE BECHl MU JATYMKU LUPpoBoil mnaboparopuu. Takum
00pa3oM, Ipu NMPOBEJEHUU (PPOHTAIILHOTO 3KCIIEPUMEHTAa B OCHOBHOM ILIKOJIE YYEHUKH 3HAKOMSITCS
C DJIEKTPOHHBIMH CTIOCO0AMH U3MEPEHUN U BBIYUCIICHUH.

brnok o6GopynoBanust Ui y4YyeHMUYECKMX paboT mo ¢usuke chopMupoBaH Ha 0a3e mNepedHs
o0OpymoBaHMS IS TIPOBEACHUS OCHOBHOTO TOCYNAapCTBEHHOTO OJK3aMeHa 1o  (u3mke.
Hcnonb3oBanue mnpubOOpOB M O0OpPYIOBaHUS € E€OUHBIMH I  BCceX  OOyYaroImuxcs
XapaKTePUCTHKAMH TTO3BOJISIET CTaHAAPTH3UPOBATH MPOIEAYPHI BHITOTHEHHUS YKCIIEPUMEHTAITBHBIX
3aJaHUi Ha 2K3aMeHe M 00eCleYnTh HAJeKHYIO OLIEHKY Pe3yJbTaTOB Ha OCHOBAHUU SKCIEPTHOU
NPOBEPKH OTBETOB oOOydJarommxcsi. [Ipm 5TOM OCHOBaHHMEM /sl BBIBOJA O NPAaBUIBHOCTH
NPOBEICHUS JIaHHOTO OIbITAa SBIAIOTCS PE3yJIbTaThl, IOJyYEHHBbIE YYalUMHCA MOCPEICTBOM
NPSIMBIX U3MEPEHHH 3aJaHHBIX (PU3NICCKUX BEITHMUUH.



HaGop nnsi mpoBeneHHsT OCHOBHOTO TOCYJIapCTBEHHOTO 5K3aMeHa o0ecreuuBaeT pa3padoTKy
HECKOJBKUX OAHOTHUIIHBIX Sal[aHI/Iﬁ IIprU HUCIOJB30BAHUN OIUHAKOBOI'O O60py,Z[OBaHI/I$I C pa3sHbIMU
XapaKTePUCTHKAMH. DTOT MOIXO/I IIeJIECO00Pa3HO MUCIOIb30BATh U MPHU MPOBEACHUN (HPOHTAIBHBIX
OMBITOB U JabopaTopHbIX paboT. Hampumep, nmpu mpoBeIeHUN UCCIEIOBAaHHUS 3aBUCHMOCTH CHJIIBI
TOKa OT HAINpPsDKEHUS MOXKHO BBIJICIUTH B Kjacce TPYNIbl, KOTOPbIE OYIyT MPOBOAWUTH JAHHOE
WCCJICIOBAHKE, HCIIONB3Ys PE3UCTOPHI C Pa3HBIM COIMPOTUBIICHUEM, H JIaMmouky. [1o pe3ynpTaTam
MOYKHO CPaBHHUTH TOJYYCHHBIC 3aBHCUMOCTH, OOCYAWUTH TPAHMIIBI BBIIOJHEHUs 3akoHa Oma Juis
y4acTKa [EeMu, OMPEISIUTh COPOTHBIICHUS PE3UCTOPOB.

CrnegyeT OTMETUTH, YTO TPH NPOBEACHHH (PPOHTAIBHBIX ONBITOB W J1a0OpaTOpHBIX paboT B
OCHOBHOI1 11KOJIE TpeOyeTcs 3alucCh Pe3yIbTaTOB BCEX MPSIMBIX U3MEPEHUHN C y4eTOM aOCOIOTHOM
MOTPEITHOCTH. 3/1€Ch MPH  HCIOJB30BAHMM  TPAAUIIMOHHOTO  000OpylIoBaHUs  (MEH3YPOK,
JTUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB U BOJBTMETPOB aOCOIIOTHYIO
MOTPEIIHOCTH I[eJIECO00Pa3HO CBS3BIBATh C LIEHOW JeNeHus mpubopa, a mpu nepexojae K nudpoBsiM
UHCTpyMeHTaM (UudpoBble BEChl U JATUYMKH) Y4YUTh pabOTaTh ¢ OMHCAHMSIMH 3TUX MPUOOPOB,
BBIJICTISIL JTaHHBIE 00 aOCONFOTHOW IOTPEIIHOCTH, JIMOO TpejyiaraTh 3HAYCHHE IOTPEITHOCTH B
TEKCTE 3aJaHuil.

[lpu mnpoBeneHWHM WCCIENOBAaHHUS 3aBUCHUMOCTEH OJHOW (PHU3MUECKOW BEIWYMHBI OT JAPYron
y4amecsi JOJMKHbl OCBOUTH MOCTPOEHUE TPapUKOB C yKa3aHHEM aOCONIOTHBIX MOTPEIIHOCTEH, a
MIPU TIPOBEICHUH PadOT Ha MPOBEPKY MPEANOTIOKEHUM - YMETh CPaBHUBATH 3HAYCHUS IBYX MPSIMBIX
U3MEpPEHUIl C y4yeToM aOCONIOTHON MOrpelmHOCTH (HampuMep, MyTeM CpaBHEHHs] HHTEpPBAjOB
MOJIyYECHHBIX 3HAUYEHMM Ha 4uciaoBoi ocu). I[IpoBeneHune u3MepeHUd W UCCIENOBAHMM B Kypce
¢bm3uku 10 - 11 kiaccoB JOMOJHSIOTCS MCIOJIB30BAHUEM OTHOCHTEIBHBIX ITOTPEIIHOCTEH,
yJamuecss JO0DKHBI HAYYUTHCA PACCUUTHIBATH OTHOCHTENIBHBIE MOTPEHTHOCTH B MPOCTEHIINX
CIIy4asix IpsIMbIX U3BMEPEHHUI U CPAaBHUBATh TOUHOCTh PA3JIMYHBIX U3MEPEHUH.

OOpaiiaeM BHHMAaHHE, YTO OLIEHHMBAHHE J1a0OPATOPHBIX pabOT JODKHO 0Oa3upoBaThCs, Kak U B
KpUTEpUAX OICHUBAHMUsS OJKcHepuMeHTalnbHbIX 3amaHuii KMM OI'D, He Ha mnpaBUIBHOCTU
odopmieHus otuera o paboTe, a Ha MPAaBUIBHOCTU JIEHCTBUN MO cOOpPY YCTaHOBKHU, MPOBEIECHUIO
OTIBITOB, CHATHUIO MTOKa3aHUN IPUOOPOB.

OcHauieHue Ui U3y4eHus: OMOJIOTUU MPEJCTAaBICHO KOMIUIEKTaMH JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparoB, repOapreB M KOJUICKIIMKA TO pa3HbIM TeMaM Kypca OMOJorvu, a Takxke udpoBoit
nabopaTopueit 17 MPOBEJIeHNs MPaKTUYecKuX padboT. Kpome Toro, mpu nzyueHur 6MOJI0THH MOXKET
UCIONIb30BaTh IMGpoBas jaboparopus 1o Ouonoruu (Kak JONOJHUTENbHBIM 3JIEMEHT IS
yI1y0JIEHHOTO U3YyUYeHHS Kypca).

B yuebHOM mporecce ydaimuecss TOMKHBI MONTYYUTh BO3MOKHOCTH YYBCTBEHHOTO BOCHPUSITHUS
M3Yy4aeMbIX SBJICHUM U 00beKTOB. OHAKO M3ydaeMble SIBJICHUSI U OOBEKTHI HE BCET/Ia MOTYT OBIThH
HEMOCPEJICTBEHHO BOCTIPOM3BEJCHBl WM TOKa3aHbl B yuyeOHOM IMOMeIleHuH. B 3ToM ciydae
y4ueOHOe 000pyI0BaHHE JA€T BO3MOKHOCTh UX BOCIPOU3BECTH OMOCPEIOBAHO, YepPe3 KOJUICKITHUIO,
repOapHbIil TUCT, MUKPOIIPENapar, MoJieb, BUAeOGparMeHT U T.11.

Brnaxnble mnpenaparel MpeACTaBISIOT CcOOOW HaTypajibHble OOBEKTHl, CMOHTHpPOBaHHBIE Ha
CTEKJIIHHOW IUIACTMHKE W ONYILEHHBIE B CTEKJISIHHBIM LUIMHAP C KOHCEPBUPYIOLIEH >KUIKOCTBIO,
a100 MpesnCTaBlIEHHbIE B IUIACTHKE. 3/1€Ch MPEAIararoTcs TOTAIbHBIE NpenapaTsl, MO3BOJISIONINE
U3y4YaTh BHEIIHEE CTPOCHUE OpraHu3Ma WM ero yact, (Hanpumep: "Kopenb 6060BOro pactenus ¢
kinyOenpkamu", "[agroka"); aHaTOMUYecKHe MIpemnapaThl, IpeJHa3HAYeHHbIE ISl W3Y4YEeHHs
BHYTPEHHEr0 CTPOEHHUS OpraHM3Ma WIM €ro opraHoB (Hampumep: "BHyTpeHHee CTpoeHHe
nsarymku", "BHyTpeHHee cTpoeHue NTUIlB"); OMOJorHYecKre MpenapaTsl, Jalolue npeacTaBIeHne



0 CTamusx pa3BUTHs opraHusma (Hampumep: "Pa3Butue xoctuctoil peiObl", "Pa3zButne kypuirs").
Bnaxxnble mpenaparbl UCMONB3YIOTCA KaK pa3/aTOYHbIA MaTepuai B MPoOIecce AEMOHCTpAlUU MpU
M3YYEHUH HOBOTO MaTepuaja WJIM B I[POLECCE BBINOJHEHUS MPAKTUYECKUX 3aJaHHil,
pa3pabOTaHHBIX HA UX OCHOBE.

['epOapun - coOpaHue MpPEeCCOBAHHBIX, 3aCYIIEHHBIX PACTCHUN WIIM UX YacTel MOMOTaloT H3y4aTb
pacteHue B KaOWHETE M y3HaBaTh €ro B MpHUpoje, a repbapuzanus - Haubosee MpPoCToil crnocod
COXpaHEHHs PACTCHHMH M WX YacTeil B TeueHHe IMTENBbHOro BpeMeHH. B mepeune mpeanaraercs
cucreMatuueckuii repbapuii (Hampumep, "OCHOBHBIC T'PYIIBI pacTeHHi") U repdapuii 1Mo oOoIei
Ouonoruu (KOTOPBIA TO3BOJIET MPOMIUIIOCTPUPOBATH HM3MEHUYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CUCTEeMaTUYECKUE KaTerOpuH U BHUI000pa30BaHKE, AUBEPIEHIIMS U KOHBEPI€HIIHS, TOMOJIOTHYHbIE U
AQHAJIOTHYHBIC OPTaHbl, pyAUMEHTApHBIE OpTraHbl, apoMopo3, uanoafanTanus (GeHoTUn U reHOTHII,
NOJIMIUIONNS, OTAaJieHHas TruOpuau3anus, B3aUMOJACWCTBUE pACTeHUH ¢ aOMOTHYECKUMHU
dakTopamMu cpebl, B3aMMOJEHCTBHE pacTeHUil ¢ OuornyeckuM (Qaxkropamu cpezpl). ['epOapHbiii
MaTepuai UCIOJIb3YIOT KaK pa3fAaTOvYHbI MaTepHal IJs IEMOHCTPAIMH N3y4aeMbIX OOBEKTOB, IS
BBITTOJIHEHHUS] MTPAKTUYECKUX 3aJaHUi TpU 3aKPEIUICHUH MaTepualia WM JHATHOCTHKH y4eOHBIX
pe3yJIbTaTOB.

Taxke TpeACTaBICHbl KOJUIEKIUM - HAOOphI TPEIMETOB WM BEUIECTB, MOAOOPAaHHBIX IIO
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 BUJIEC 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 OOLIME YepThl U 4epThl pa3nuuus (Harnpumep: "[IpeacraBurenn oTpsI0B HACEKOMBIX"
U J1p.); 00111€010I0rHYeCKHe KOJIEKIMH MTO3BOJISAIOT BBIACHATH B3aMMOCBSI3U B OPraHUYECKOM MUDE,
paccmaTpuBaTh pa3BUTHE OPraHU3MOB, IPOCIIEKUBATH OOIIEOMOIIOTHYECKUE 3aKOHOMEPHOCTH
(nanmpumep: "[IpumMepsl 3aUTHBIX MpUcnocobaeHnit y HacekoMblx'"). Komnekuuu, kak u repbapuu,
UCIONB3YIOT Kak pa3/aTOYHbI MaTepuan Uil JEMOHCTpalMd H3y4aeMblX OOBEKTOB, JUIs
BBIMOJIHEHUS] MPAKTUYECKUX 3aJlaHUi NpU 3aKpelUIeHUH MaTepualla MM JMArHOCTHKH y4eOHBIX
pe3yJIbTaToB.

O3HakomMiieHHue ydqamuxcsi € MHUKPOCKOIMMYCCKHM CTPOCHUCM JKHUBBIX OPraHu3MOB - OJJHA U3
IJIABHEMIIUX 3a/ad HayKH, IO3BOJSIOMIMX IOABECTH INKOJIBHUKOB K IOHHMAHHIO €IUHCTBA
OopraHu4eckoro mupa. Jis nmpoBenaeHus 1a00paTopHBIX paboT B U(POBYIO TaOOPATOPUIO BKITIOUEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCY/bl U1 000pY/JOBaHUS OOIIEr0 Ha3HAuUEHUs] UMEIOTCS HeoOX0IuMoe
OCHAIIIEHHE ISl IPOBEICHUS Ta0OPATOPHBIX PadoT.

[ludpposass naGoparopus BKJIHOYAaeT HAOOp i H3TOTOBJIEHUS MHUKpompemnaparoB. CBexue
npenapaTsl M3roTaBIMBAIOT JJII HEMEIJIEHHOro paccMOTpeHus. K HUM OTHOCATCS KHUAKOCTHBIE
(0OBeKTHI OOBIYHO MOMENIAIOTCS B BOJY, a IpenapaThl COXPAHAIOTCS B TeUEHHE HECKOJIbKUX JHEH),
cyxue (HampuMmep, 4YacTUIly NTHYbEro TIepa, MPOCTO IOJOXKUTh Ha TMPEAMETHOE CTEKIO H
MHUKPOCKOIIMPOBATh), JKUBbIE Ipemnaparbl (Ma3Ku - Kaluld SKUIKOCTH, HalpuUMep KpOBH) H
BUTAJIbHBIE TIpenapaTbl (KOTOpbIE HCHONB3YIOTCA Ui H3YYEHHS MAaJIOKJIETOYHBIX OOBEKTOB
(mpocTemmx, KOJOHUM Bopopocineil), aias HaOmOACHUs JBWXKEHUSA (Tydenbkd, ameOsl).
[TpuroTtoBneHne MUKpoOMpenapara BpIpadaThIBAaeT y y4allerocs HaBbIKM CaMOCTOSTENbHON padoThI,
AKTUBM3UPYET UX NO3HABATEJIBHYIO JEATENBHOCTh U 3HAKOMUT C TEXHUKOM U METOJAMKONW HAYYHOI'O
uccienoanus. B nudposyro naboparopuio BKIOYEH TakKe M HaOOp MHUKPOIpenapaToB, KOTOPHIH
COJIEP/KUT TIOCTOSIHHBIE IIpEnaparbl, JOJIFO€ BPEMsS COXPAHAIOLIUECS B IMPUTOJHOM JUId
MUKPOCKOTIUPOBAHUSI BUJIE.



Crnenyer OTMETHTh, UYTO HapsAy C WCHOJNB30BAaHMEM MEPEUMCICHHOTO BBINIE Y4EeOHOTO
000pYyIOBaHUSI BaXKHYIO POJb B W3YYEHHUH OHOJIOTHU WIPAIOT MPUPOAHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CIIy4aeB TOJBKO OHM MOTYT OOECICYUTh HAWOOJNBIIYI0 KOHKPETHOCTh M IOJHOTY
3HAaHUH y4YalIMXcsi, TOMOTAIOT (OPMHUPOBAHUIO Y HHUX NPABMIBHBIX Ouojormueckux 3HaHuil. K
TaKUM XMBBIM O0OBEKTaM OTHOCAT PacTEHHS, )KUBOTHBIE KMBOTO yrojKa, akBapuyMa, TeppapuyMa.
O¢ddeKkTUBHBIM CpPEeICTBOM 3HAKOMCTBA C IPUPOJAHBIMH OOBEKTAMM SIBISIOTCS JKCKYpPCHU B
OMoNOrMYecKHe U KpaeBeqUecKre My3eH, OOTaHWYECKHE CaJlbl, 300MapKu U OKPY’KAIOIIUE IIKOIY
€CTECTBEHHBIE U UCKYCCTBEHHBIE IPUPOIHBIE COOOIIECTBA.

TpaauunoHHbIE OWOJIOTHYECKUE MYJISDKH M MOJIEIM B HACTOSIIEE BPEMS YCIEUIHO 3aMEHSIOTCS
nupoBbIMU  00pa30BaTENbHBIMU pecypcamMu: Buieo(parMeHTaMu, aHUMAIMed, BUPTYaTbHBIMU
nabopatopusmu. LludpoBeie oOpa3oBarenbHbIEe pecypchl HE MOTYT CTaTh HOJHOICHHOHN 3aMeHOM
peabHbIX MPHUPOJIHBIX OOBEKTOB, HO JAlOT BO3MOXHOCTH IO3HAKOMHUTBCS € Oojee HIMPOKUM
KPYIroM OOBEKTOB, CO3IAI0T MPEANOCHUIKM JIsi MHTEHCU(UKAIUK 00pa30BaTENbHOTO IMpoLecca U
o0ecrieunBalOT  HE3aMEIJUTENIbHYI0  OOpaTHYI  CBfI3b, KOMIIBIOTEPHYIO  BH3YyallU3allUIO
uH(pOpMalM1, aBTOMaTU3aLIMIO YIIPABIECHUS YUEOHOH 1€ATEIbHOCTBIO U KOHTPOJIb €€ pPe3yIbTaToB.

OcHameHue Uil HU3y4€HUs XMMUHU NPEACTABICHO B BUJE JIEMOHCTPALMOHHOTO 000pYyIOBaHMS,
KOMIUIEKTa XMMHUYECKHUX PEAKTUBOB C HEOOXOJMMBIM O0OpYIOBAaHHMEM M3 OOLIEr0 KOMILIEKTa
nocyzipl 1 000pyIOBaHMS JJIsl YUEHHMYECKUX OIBITOB M KOMILIEKTa Kosuiekuuid. Kpome Toro, mpu
U3yYEHUH XUMHH HCIIONIB3YeTCsl 00MIast IIsl eCTECTBEHHO-HAYYHOTO UKJIAa IH(poBast 1abopaTopus,
a Take LudpoBas J1abopaTopus MO XUMHUHU (KaK JOMOJIHUTENBHBIA 3JIEMEHT Ul yIiayOJIEHHOrO
U3YYEHUS XUMUH).

JIeMOHCTpallMOHHBIM 3KCHEPUMEHT SIBJISIETCS Ba)XKHOM YacTbl0 OOYYEHMS] XMUMHH. 3]1€Ch Ba)KHO
HOMHUTb, YTO TPU €ro MPOBEACHUU 0053aTEeNIbHO JOJKHBI OBITH COOJIOAECHBI BCe HEOOXOIUMBIE
JTaIbl:

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

TJIAHUPOBAHUE TOPSIKA TPOBEIACHUS,

OTIMCaHUE UCXOIHBIX BEIIECTB,

MIPOTHO3UPOBAHUE 0’KMIAEMBIX B PEAKIIMOHHOW CMECH U3MEHEHUM U PE3yIbTaTOB KCIIEPUMEHTA,
ONMCaHUE U3MEHEHU, MPOU30UIEANINX C BEIIECTBAMHU,

(GbopMyITUPOBKA BHIBOJOB M3 DKCIIEPUMEHTA,

CO3/IJaHUE PUCYHKA IKCIIEPUMEHTAILHON YCTAHOBKH M COCTABIICHUE YPABHEHUS PEAKIIUM.

B mnpouecce mnpoBeneHUs AEMOHCTpalUi, ydYalllMecs OCBauBAIOT JTalbl IPOBENEHUS OIIBITA,
no3roMy Haubosnee >PQPEKTUBHBIM SBISETCS HE MPOCTOE OINHUCAHUE ONbITa YYHUTENIeM, a
UCIIOJIb30BaHUE 3BpUCTHYECKOM Oecenpl. [Ipu peanmzanuu Takoro CIEHApHs JaXe HE OYEHb
CJIOKHBIN OMBIT 3aHUMAET JAOBOJIBHO MHOTO BPEMEHHU, HO CJIEZIOBAHHE €My TO3BOJISIET 00eCneunuTh
NOHMMaHWe OOy4YaloUIMMUCA TPHUEMOB HAYYHOTO I[IO3HAHMS U MHCIOJIb30BaHME HX YXKEe B
CaMOCTOSITEJIbHON JIEATENIbHOCTU B IPOLIECCE YUYEHHUYECKOro skcnepuMenta. Ha HaganpHOM 3Tane
u3ydeHuss XxuMuu (B 8 - 9 kjaccax) MMEHHO TaKOW IMOAXOJ IO3BOJISET JTOCTHYb MaKCHUMAaJbHOU
3¢ (HEKTUBHOCTH OT MPOBEACHUS Ja0OPAaTOPHBIX U MPAKTUYECKUX paboT, a Takxke cPopMHUpPOBaAThH Y
y4YaluXcs OTBETCTBEHHOE OTHOIIEHUE K DKCIIEPUMEHTY.

HpI/I OLICHUBAHWU YUYCHHUYCCKUX IPAKTUUCCKHUX pa60T uenecoo6pa3H0 YUUTBIBATh MOAXOMHI,



UCIIONIB3YIOLIME B SK3aMEHAIMOHHBIX Marepuaiax. Tak, B HacToslIlee BpeMmsi Ipeajaraercs
HKCIEPUMEHTAIbHOE 33/1aHUE, MPETyCMaTPUBAIOIIEE BHIOODP IBYX BEIIECTB U3 MATH MPEATIOKEHHBIX
U TPOBEJCHUE C HUMH pEaKUWid, OTPaKAIOIIUX XMMHUYECKHE CBOICTBA YKa3aHHOTO B YCJIOBHH
3azaHus BenlecTBa. OneHMBaHUE MJIET HAa OCHOBAHMM OTYETa YYEHHMKA O IPOJAEIaHHOW pabote
(YpaBHEeHMsI peaklMii, BBIBOABI O HAOIIOACHMSIX) U HAa OCHOBAaHUU IMPSAMOro HAOIIOACHHS 3a
JEHCTBUSMHU YUYCHHKA IO MPOBEJCHUIO OMBITOB. [Ipy 3TOM BBIIENAIOTCS ATanbl OTOOpa BEIIECTB U
CMEIIMBAHUS BEIIECTB B COOTBETCTBUH C MMyHKTAMH MHCTPYKIIMH K padoTe.

BaxxaelnmuM HamnpaBiICHUEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYCHUYECKOTO IKCIIEPUMEHTA JIOJKHO
CTaTh HCIIOJIb30BaHHE IU(POBON JTA0OPATOPUH, KOTOpas MO3BOJISIET OPraHU30BATh XUMHUYECKHIMA
AKCIEPUMEHT Ha MPUHIMITHAIEHO HOBOM YPOBHE, IIEPEHTH OT KAYECTBEHHON OLIEHKH HAOJI0IaeMbIX
SBIICHUH K CHCTEMHOMY aHalIW3y KOJIMYECTBEHHBIX XapakTepucTuk. [lpm pabore ¢ naTumkamu
nudpoBoit 1aboparopuu 0OECIIEYMBACTCS aBTOMATH3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XOI
IKCIIEPUMEHTa MOXET OTOOpakaThCs B BUJE I'papMKOB WM MOKA3aHUW MPUOOPOB, a Pe3yJbTaThl
IKCIIEPUMEHTOB MOTYT COXPaHATHCS JUIMTENbHOE Bpems. HamOosee akTyalbHBIM JUISI XUMUH
SIBIIICTCSL TIEPEX0JI K KOJMYECTBEHHBIM XapaKTCPUCTUKAM, KOTOPBIM MOXKHO MPOWJLIIOCTPHPOBATH
CIICAYIOUIMMH TPUMEPAMHU: U3yYEHHE CTPOCHHS IUIAMEHH, ompezaeicHue PH B pasHbIX cpenax,
OTIpe/IcNIeHUE CKOPOCTH PEaKI, U3yUYeHUE BIHSIHHS KOHIICHTPAIIMH U TEMIIEPaTyphl HA CKOPOCTh
pEaKIIHH.

Ludposas 1abopaTopusi MO3BOISIET PEATHU30OBATH MEXKIIPEIMETHBIE CBSI3U C JAPYTHMH IPEIMETaMH
€CTECTBEHHO-HAYYHOI'0 LMKJA, IOCKOJbKY JaeT BO3MOXKHOCTh BBIIOJHATh HMHTETPUPOBAHHBIE
yueOHbIE€ UCCIIEI0BAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHATh U OCBAauBaTh 3JIEMEHTbHI CTATUCTUKU
U UH(OpPMaIIMOHHBIE TEXHOJIOTHH.

Ipunooscenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHBINA TEPEYEHBb OBOPYJIOBAHNAI,
PACXO/JIHBIX MATEPHUAJIOB, CPEJICTB OBYUYEHUSA U
BOCIIUTAHUS JUISI CO3JAHUSA 1 OBECIIEYEHUS
®YHKIIMOHUPOBAHUSA HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOMN 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 equHuII
JULST
00111600pa30BaTEIIbHBIX]
OpraHu3alni,
SIBJISTFOILIUX CST
MAaJIOKOMILIEKTHBIMY,
eJl. U3M.

ECTGCTBCHHO-Hay‘IHaSI HaIpaBJICHHOCTb

1. |O6mee obopynoBanue (pusnka, Xumus, OUOIOTHSI)
1.1. [[ludpoBas [{ndpoBoit gaTunk 3 mrT. 2 1mT.
maGopaTopust PIIEKTPOIIPOBOIHOCTH
YICHUYECKast [{udposoii naTunk pH
(pumsuka, xumus,  |[{udposoii naTumk
OMOJTOTHS) [TOJIOYKEHUS
[{udposoii naTumk
TeMIepaTypbl

[{udposoii qaTumk
AOCOTIOTHOTO JJaBJICHUS
[{udpooit
ocuusuiorpadudecKuit
TaTYNK

Becbl 21eKTpOoHHbIE
yaeonsie 200 T
Mukpockorr: nudpoBoi
WA ONITUYECKUH C
yBenmueHuem 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
MOJIEKYJISIPHOU (pu3nKe
KOMILJIEKT
COMYTCTBYIOIINX
PIIEMEHTOB JIJISI ONBITOB T10
PIEKTPOIUHAMUKE
KOMILJICKT




COMMYTCTBYIOIINUX
DJICMCHTOB AJIA OIIBITOB 110
OIITUKC

1.2.

KoMIuiekT mocy st
1 000pynOBaHUs
ISl YYCHUYECKHIX
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)
Ha6op ckistHOK
((pT1akOHOB) JJIS1 XpaHCHHSI
[PACTBOPOB PEAaKTHBOB
Ha6op npubopoxk (I1X-14,
[1X-16)

[Iprbop 1uist nosy4yeHus
ra3oB

CrnupToBKa

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

Ko06a 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,
KOHCEpPBUPYIOLLEE
BEICCTBO: HAIMYUE,
HaKJIEWKa C
HAaUMEHOBAHHEM:
HaJIM4ue.

He meHee 10 mpenapaTtoB
113 IPUBEACHHOIO HUXKE
CIIMCKA!

BirayxHb1i penapar
"be33yOka"

BirayxHbIi penapar
"["agroka"

BitayxHb1i penapar
"BuyTpeHnHee cTrpoeHne
OPIOXOHOTOr0 MOJUTIOCKA"
BrnaxxHbiil ipenapar
"BHyTpeHHee cTpoeHue
KpbICHI"

BitayxHb1i penapar
"BuyTpeHnHee crpoeHne
narymku"

Brnaxxubiil ipenapar
"BHyTpeHHEee cTpoeHue
I TULBL"

Brnaxxubiil ipenapar
"BHyTpeHHee cTpoeHue
pBHIOBI"

BirayxHb1i Tpenapar
"Kapacsp"

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

Biia>xHbII nIpenapar
"Hepenna"

Biia>xHbII nIpenapar
"Pa3ButHe kocTucTOM
pBHIOBI"

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

BiiayxHb1i penapar
"Uepernaxa 6010THas"




Biaxnsiii npenapar "Yx"
Briaxuslil mpenapat
"ﬂﬂlepl/lua"

2.2.

KoMIuiekT
repOapues
IEMOHCTPAIIMOHHBIN

Hasnauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JIs1 KPETJICHUSL:
repOapHbIil JTUCT,

CIIMCOK SKCIIOHATOB!
ISENIIEVS

He MeHee § repbapues 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 "SnoBuThIe
pacteHus"

["epOapuii kK Kypcy OCHOB
o o61ielt 6uoIoruu

1 mT.

1 mT.

2.3.

[KoMIuiekT

Hasnauenue:

1 mrT.

1 mrT.




KOJUTEKLAIA
TEMOHCTPAIIMOHHBIH
(110 pa3HBIM TEMaM
Kypca OMOJIOTHH)

TEMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KPETIJICHUS:
HaIu4ue,

HaKJICHKH C
HAaHMCHOBAHUEM: HAIMYINE
He mMeHee 10 xomnekmi
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
prCcocoOIeHUH 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
MaJICOHTOIOTMUSCKUX
HaXO0JIOK
"[Ipoucxoxnenue
uemoBeKka"

KOJIMYECTBO MOJIEIICH: He
MeHee 14

3. XHUMUA
3.1. |[lemonctpamnmonnoe|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
IEMOHCTPALIMOHHBII
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 PEaKLIUM,
[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
OTIBITEI,

00BeM k0110: oT 100 M 110
2000 w1,

KOJTMYECTBO KOJIO: HE
meHee 10 .,

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

MaTepuai (IIaKOHOB:
CTEKIIO

MpoOKa: HATHIue
[TpuGop ISt OTBITOB TIO
XHUMHH C QJICKTPUICCKUM
TOKOM (71a00paTOPHBIiN)
[TpuGop st
MJLTIOCTPAIH 3aKOHA
COXPAHEHUS MACChI
BEIIECTB: COCY/T
JlanmonpTa: HaIM4ueE,
poOKa: HaJIu4ue,

TUTT 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
banst KoMOMHUPOBaHHAS
maboparopnasi: bans
BOZsIHAS: HAJTMYHE,
KOJIbI]a CMEHHBIC C
OTBEPCTUSIMU PAa3HOTO
uameTpa: HaIu4due,
[UTUTKA SJICKTPUUECKas:
HaTHare

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,
THIPOKCHJT KaJTus,
CUIPOKCH]T KaJIbIus,
CUIPOKCHUL HATPHUSL)
Ha6op "Okcums
MeTaioB" (ATFOMUHUS
OKCHJI, Oapus OKCHUI,
prenesa (111) oxcu,
KaNbIMsl OKCUJI, MAaTHUS
oxcun, meau (1) 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




thoctopa (V)

HaGop "I"amorenst" (iiof,
Opom)

Ha6op "I"amorennap"
(JIFOMUHUS XJIOPU,
AMMOHHUS XJIOpU]I, Oapust
xmopu, sxenesa (1)
XJIOpUI, Kaus HOAU],
KaJTusl XJIOPHU]T, KaTTbIUs
XJIOPU/I, TUTUS XIJIOPUJI,
Maruus xiaopu, meau (11)
XJIOpUJ, HATPHUSI OpOMHU,
HaTpUst PTOPUI, HATPUS
XJIOpU/I, IIMHKA XJIOPH]I)
Ha6op "Cynbdarsl,
CynbhuIbl, CyabGUTH"
(amroMuHHS CyTbQaT,
aMMOHHUS Cylbdar,
pkenesa (1) cynsdun,
kenesa (I1) cynsdart, 7-mu
BO/IHBIN, Kanus Cyabdar,
koGanbTa (1) cynbdar,
Maraus cyiabQat, MeIu
(1)) cynbdat 6e3B0HBIH,
menu (Il) cynedar 5-tu
BOIHBIN, HATPUS CYTbOUI,
HaTpUsI CyIb(UT, HATPUS
cynbdart, HaTpus
ruapocynb(ar, HUKeIs
cynbdar

Habop "Kap6onats!"
(aMMOHUs KapOoHaT,
Kanus kapooHar, meau (11)
KapOOHAT OCHOBHOM,
HaTpUs KapOOHAT, HATPUS
ruApoKapOOHaT)

Habop "®ocdartsr.
CunukaThl" (Kamust
MoHOTHApOoOpTOdOCHhaT,
HATpUS CUIIUKAT 9-TH
BOJIHBII, HATPHUS
opTodocdar
Tpex3aMeleHHBIN, HATpHUs
muruapodocdar)

Ha6op "AneraTsl.
Pongannnael. CoenuHEHNA
pkene3a’ (Kaus arerar,
kanust peppo (11)
reKCaIlMaHml, Kaus




deppo (111) rekcannonuy,
Kanusl podaHu, HATpuUs
alieTaT, CBUHIIA alleTar)
Ha6op "Coenunenus
Mapranma" (kanus
[lepMaHraHaT, Mapratia
(1V) okcun, maprania (I1)
cynb(har, Mapraaia
XJIOPU)

Ha6op "Coenunenus
xpoma" (aMMOHUs
TuXpomar, Kajaus
TUXpoMar, Kajaus XpoMar,
xpoma (I11) xmopun 6-tu
BOJTHBII )

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

Ha6op
"Kucnopoaconepxaniue
OpraHuyecKkue Bemecrna”
(alleToH, TIIMIIEPHH,
ITUITUIIOBBIN APUP, COUPT
H-OyTHJIOBBIH, CIUPT
M30aMWIOBBIN, COUPT
300y THUIIOBBIN, CIUPT
PTUIIOBBIN, (DEHOT,
(bopmanuH,
DTHJICHTIIUKOJIb,
[YKCYCHO-3THJIOBBIH 3¢hup)
Hab6op "Yrnesonpopoast”
(Oen3uH, rexcaH, He(Th,
TOJTYOJ1, IIMKJIOTECKAH)
Ha6op "Kucnotsr
opranuyeckue” (Kuciaora
AMUHOYKCYCHasl, KHCIIOTa
OeH30lHAas, KUCIIOTa
MacIstHasl, KUCIIOTa
MypaBbHHAS, KHCIOTa
OJIEMHOBAsI, KUCIIOTA
MMaTbMUTHHOBAS, KHCJIOTA
CTeapuHOBasI, KUCIOTA




YKCyCHasl, KUCTIOTa
[aBesIeBast)

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

3.3.

KoMIuiekT
KOJUICKIIUU U3
CIICKa

Haznauenwue:
[TEMOHCTPALIMOHHOE,
BHJT 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
MOJICIIUPOBAHUS 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 NONBEMHBII:
Tum cronuka:
y4eOHBIN/Ta00paTOPHBIH,
0110pa, CTEPKEHb
BUHTOBOI, BUHT
[PEryJIMPOBOYHBIIA:
Hauuue,

(yHKIMS TOIbeMa 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
TEMOHCTPALIMOHHBIIA:
Hasnauenue: miist
M3MEPEHUS JaBICHUS 10
300 MM BOISIHOTO CTOJIOA
BBIIIIE 1 HIDKE
aTMOC(hepHOTo aBJICHHUS,
cTexisiHHass U-oOpa3Has
TpyOKa Ha MOJCTaBKe:
HaTu4Ine

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

TBa KAaMEpTOHA Ha
[PE30HUPYIOUINX AIIAKaX:
HaTu4ue,

[PE3MHOBBIA MOJIOTOYEK:
HaTUIne

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




PKUKOCTHU IIPU
[TOHM>KEHHOM JIaBJICHUM,
BHELIIHEE U BHYTPEHHEE
aBJICHHUE U JP.

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 BO3JYIIHOE:
Hasnauenue:
NIEMOHCTPALINS
BOCIIJIAMEHEHHUS TOPIOYen
CMeCH Tpu ee OBICTPOM
C)KaTuH,

TOJICTOCTEHHBIN LIMIIUHAP,
[OopIIeHb 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,

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

[TpuGop st

TEMOHCTpAITH




ATMOC(EpHOTO AABICHUS
(MarnmeOyprekue
[10JIyIIapus):
Hasznauenue:
IIEMOHCTPAIIHS CHJIBI
aTMOC(epHOro NaBJiIeHMUs,
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

Ha6op ten paBHOTO
o0bema: Haznauenue: aiis
orpeaeneHus u
CpPaBHECHHUS TEIUIOEMKOCTH
1 TUTOTHOCTH PA3JIMIHBIX
TBEPABIX MaTEPHUAJIOB,
[ATAHIPBI U3 PA3THYHBIX
MaTepuasoB: He MeHee 3
[T,

KPIOUKH IS

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

KPIOUKH JTST
[O/IBEIIUBAHUS
[AJTAHIPOB: HAJTHYHE
Cocyapl cooOIIaronIMecs:
Ha3znauenue:
IEMOHCTpPAIIUS
0JINHAKOBOT'O YPOBHS
OJTHOPOJHOM KUJIKOCTH B




COOOIIAONITUXCS MEXKTY
co0o¥l cocyax pasHOU
(bopmbl,

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

[T0JICTaBKa: HAIIMYKC
TpyOka HeroToHa:
Haznauenwue:
ITEMOHCTpALIMS
0JTHOBPEMEHHOCTH
[1aJICHUs Pa3IUYHBIX TEJI B
[pa3peKEHHOM BO3TyXE,
(OYHKITUS TIOKITIOYCHHSI K
BaKyyMHOMY HacocCy:
HaIu4ue,

UTMHA TPYOKU: HE MEHEe
80 cM.,

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

[[lap [Tackauns:
HaznaueHue:
IEMOHCTpALIMS TIepeadn
[MPOM3BOIUMOTO Ha
PKHIKOCTH JIABJICHUS B
3aMKHYTOM COCY/E,
ITEMOHCTpAIIHS IO TheMa
PKHIKOCTH 110, JSHCTBHEM
ATMOC(EPHOTO J1aBJICHUS,
METAITUYECKUI [TUITUHAD
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:
HazHnaueHue:
TEMOHCTpAIIHS
[pacIIMpEeHHs] TBEPAOTO
Teyia Ipy HarpeBaHUH,
[ITATUB, METAINIMYCCKOC
KOJIBIIO C My(TOI, ImIap ¢
LICTIOYKON: HATUYNUE,




IUTHA IIETIOYKH: 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: HATHYHE,
CTPYT, HAIPaBIIAIOIIAs
TpyOKa: HaTM4He
[TpuGop Jlenma:
Haznauenwue: s
iccre0BaHUs
3aBUCHMOCTHU
HaIpaBICHUS
MHIYKIIHOHHOTO TOKa OT
XapakTepa U3MEHEHUS
MarHuTHOTO MTOTOKa,
CTOMKA C KOPOMBICTIOM:
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!
HaMarHU4eHHBIN OpyCoK
MPSMOTMHEHHON (OPMBEI,
KOJIMYECTBO LIBETOB
MarHuTa: He MeHee 2,
0003HAYCHHE TOJIFOCOB
MarHuTa: HaJu4ue
CTpenku MarHuTHbIE Ha
mratuBax: Haznauenue:
IIEMOHCTpALIMS
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
BBHICOKOTO MOTEHIIMANA 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

MO IKITIOUCHUS
TEMOHCTPAIIMOHHBIX
prOOpoB U
000pYyI0BaHUS K




MICTOYHUKY TOKa, JJIs
COOPKH AJIEKTPHUECKUX
[erieii, BKiIroJas
PIIEMEHTHI U3 pabOThI
"[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
LWJIMHAP 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 wT.)
rpy3 HAOOPHBII
[yCTaHaBIIMBAET MaccCy C
marom 10 T

MepHasl IeHTa, JTUHEeHKa,
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 TaTYMKOM
HaIpaBJISIOIIAst CO
[IKAJIOW

OpYCOK JIepeBsIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHON MasiTHHUK 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
COCTUHUTEIIbHBIC
rpoBoja, 20 mr.

K04

Ha0Op MTPOBOJIOYHBIX
pe3urctopoB 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
Kanunnsipet
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
MICTIOIb30BaHNUH TIepeay
(B TOM 4YHCIIe YEPBIIHBIX
1 3y04aThIX), a TAKKE
[PBIYATOB.

CBETOINOIHBIHN
MaTpUYHBIA TUCILIEH 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 YUCJIC:

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 TS
CO3/IaHUS YEPBSIUHBIX U
3yOuaThIX nepenad,
COCTMHUTEIIbHBIC U
KpETIe)KHBIC JIEMEHTHI;
7) IIporpammHoOe
oOecrneueHue,
MCIIOIB3yEMOE NSt
MTPOrPaMMHUPOBAHHUS
COOMpPaeMbIX
[POOOTOTEXHHUUECKHIX
MOJICJIEH U YCTPOMCTB,




JIOCTYITHO IJIsI CKaUUMBaHUA
n3 cetn MHTEpHET

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHKE U
[POOOTOTEXHUKE

KOMITIEKT 715t M3ydeHust
OCHOB DJIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moimkeH ObITH
[peIHa3HAYCH M1
[IpoBeIeHUST 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 U3YUUTh
OCHOBHBIE TEXHUUYECKHE
[pereHust B 006acTu
KHOEPHETUUECKUX U
BCTPAMBACMBIX CHCTEM.

B cocraB KOMIUIEKTa
TOJKEH BXOJUTH 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
CXECMOTEXHHUKH, 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,
MHGPaKpacHBI 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), KOMIUICKT
[TPOBOIOB TSI
OecTacqHOTO
[TPOTOTHITHPOBAHWS,
raata OecracyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYJIATOP U 3apsAHOE
[yCTPOMCTBO.

B cocraB komIuIekTa
NTOJKEH BXOJIUTh
[IPOrpaMMUPYEMBbII
KOHTPOJLIED,
[IPOTpaMMHUPYEMBIN B
cpene Arduino IDE win
AHAJIOTMYHBIX CBOOOIHO
[pacpoCTpaHsAEMBIX
cpenax pa3pabOTKH.
[IporpamMmmupyemslii
KOHTPOJLIEP JTOJIKEH
00J1aaTh MOPTaAMHU ISt
[MOKITIOUEHUS IU(PPOBBIX
11 aHAJIOTOBBIX YCTPOWCTB,
mHTepdeiicamu TTL,




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

B coctaB KOMIUIEKTa
TOJKEH BXOJIUTH MOJTYJIb
TEeXHUYECKOTO 3PCHHUSI,
[IpeICTaBISONINN coO0M
BBIYMCITUTEIILHOE
[YCTPOMCTBO CO
BCTPOCHHBIM
MUKPOTIPOIIECCOPOM
(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
BHICOIIOTOKA,
repeaaBaeMoro 1o
uHTepdeiicy USB - ne
MeHee 2592 X 1944 en.) u
OIITUYECKON CHUCTEMOM.
Mo1yJib TEXHUYECKOTO
BpEHMsI TOJDKEH 00J1a/1aTh
COBMECTUMOCTBIO C
[Pa3TMYHBIMU
[TPOrPAMMHUPYEMBIMHU
KOHTPOJLIIEpaMH C
[TOMOIIBI0 HHTEP(PENCOB -
TTL, UART, I12C, SPI,
Ethernet. Moaynb
TEXHUYECKOT0 3pEHUS
ITOJDKEH UMETh
BCTPOEHHOE NMPOTPAMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAIIIOHHOM CHUCTEMBI
Linux, mo3soisromnee
OCYIIECTBISITH HACTPOUKY
CHUCTEMbI MAIlIMHHOTO
00ydeHHs TapaMeTpoB
HEUPOHHBIX CETEM IS
0OHapyXEHUS O0HEKTOB,
oTIpeIeIICHUS UX
MapamMeTpoB U
mapHenmen
MICHTHUKAIIH.




KommiekT nomkeH
o0ecreunBaTh
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
mernee 1920 x 1080
IMUKCEIICH;

KonuuectBo siaep
rpoiieccopa: 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
[pacIIIpEHMs): HE MEHEE
24 T'6aliT;

O0bem HakonuTens 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 crannmapTa He HIKE
3.0: HE MeHee Tpex
CBOOOIHEIX;

Buennuii uaTepdeiic
LAN (ucronp3oBaHue
[EepPEXOIHUKOB HE
[IPEyCMOTPEHO):
HAJINYHE;

Hannune monynen u
mHTEepEiicoB
(MCIIOJIb30BaHKE
[EePEXOIHUKOB HE
penxycmorpeno): VGA,
HDMI;

becnipoBoTHAsI CBS3b
\Wi-Fi: Hannuue ¢
[OJIZICPYKKON CTaHIapTa
IEEE 802.11n wim
COBpPEMEHHEE;
\Web-kamepa: Hannuue;
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
Menee A4,

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

MakcHManbHOE

1 mIT.

1 ot




[pa3pelieHue neyaTu: He
meHee 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

[IPOEKTHO-UCCIIEA0BATEIHCKOM
e TeTbHOCTH YUYaIXCS.
KoMmiekramus:
becnpoBOHOM MYTBTHIATIUK
o OMOJIOTHH C 6-10
BCTPOCHHBIMH JTATYHKAMHU:
JlaTuyuK BIAXKHOCTH C
TMara3oHOM U3MEPEHHUS
0...100%

JlaTuynK OCBEIIEHHOCTH C
Tuana3oHOM U3MEPEHUsI HE
yxe ueM ot 0 7o 180000 ik
JlaTunk pH ¢ nuamnaszoHoM
3MeEpeHus He yxke yeM ot ()
o 14 pH

JlaTuuk TeMIepaTypel ¢
Tuana3oHOM U3MEPEHUSI HE
yke uem oT -20 1o +140 C
JlaTunk
PIEKTPONPOBOANMOCTH C
Tuana3oHaMHu U3MEPEHUS HE

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

HEA30BAS (OBA3ATEJIBHA A UACTD)
EcTecTBeHHO-HAay4YHAs HAIIPABJICHHOCTD
1. [[ludpoas OOecneyrBaeT BBINIOJIHEHHE |3 IIT. 2 1mT.

iTabopatopus 1o mabopaTOpHBIX PadoOT Ha

OHOTIOTHH ypOKax 1mo OHOJIOTHH B

(yueHuueckas) OCHOBHOM IIIKOJIE U

yxe ueM oT 0 10 200 MkCwm;




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

/laTunk TeMIepaTypbl

OKpY Karoliel cpeibl ¢
Tuana3oHOM U3MEPEHUsI He
ke yeM oT -20 1o +40
IAKceccyapsl:

Kabens USB
COEIUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJICTBO 110
PKCILTYyaTauy nudpoBoi
imabopaTopun

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

[Iporpammuoe obecnieueHmne
MeTtonnueckue
pexomeHanuu He menee 30
padot

YakoBka

Hanuuue pycckos3pI9HOTO
caiiTa MoAJIep:KKH, HaJTuune
BHJICOPOJTUKOB.

[{udposas
itabopatopus 1o

XHMHAN
(yueHnueckas)

ObecrieunBaeT BBIIOJIHEHNE
mabopaTOpHBIX PabOT MO
XMMHUHU HA YPOKax B OCHOBHOM
[ITIKOJIE U
[MPOEKTHO-UCCIIEA0BATEIBCKOM]
NEesATEeIbHOCTH YUYaIINXCS.
Kommnekranus:
becripoBOAHOM MyIbTHIATUUK
10 XUMHUH C 4-Mst
BCTPOEHHBIMH JIATYUKAMMU:
JlaTunk pH ¢ nuamnazoHoM
3MepeHus He yxke yeM ot ()
o 14 pH

/aTurk BBICOKOM
TeMIIepaTypbl (TepMOIIapHBIi)
C IMana3oHOM MU3MEpPEHUs He
yxe gem oT -100 10 +900 C
JlaTunkK
PIEKTPOIPOBOANMOCTH C
uana3oHaMu U3MEPEHUs HE

yxe gem ot 0 10 200 MxCwm;

2 1.




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

/laTunk TeMIepaTypbl
[JIATUHOBBIN C AMANa30HOM
3MepeHus He yxe ueM oT -30
o +120 C

OTaenbHbIE JATYUKU:
JlaTurk onTHYeCcKOn
[JIOTHOCTH 525 HM
AKCecCyaphl:

Ka6ens USB
COETMHUTEIbHBIH

3apsiIHOE YCTPOMCTBO C
Kabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kpatkoe pykoBOACTBO 1O
PKCILTyaTaluu MUPPOBOi
maGopaTtopun

Ha6op naGopaTopHoit
OCHACTKH

[IporpamMMHOe obecrieueHue
MeTtoanueckue
[pekomMeHanuu He Menee 40
padot

Hanuuue pycckos3pI9HOTO
caiiTa moaaep>KKu

Hayimune BuaeopoInKOB.

[{udposas
itabopatopus 1o

(buznke
(yueHnueckas)

O06ecrnieurBaeT BHITIOJHEHUE
PKCIIEPUMEHTOB 0 TeMaM
Kypca (pU3uKH.
KoMmnekramus:
becripoBOHON MYITETHIATYUK
o ¢usuke ¢ 6-10
BCTPOCHHBIMH JTATYHKAMHU:
[{udpoBoit gaTunk
TeMITePaTypPhI C TUANIa30HOM
3MepeHus He yxe uyem ot -20
o 120 C

[{udpoBoii gaTunk
AOCOJTFOTHOTO JTABJICHUS C
Tana3oHoOM U3MEPEHHUsI He
yxke gem ot 0 1o 500 kIla
JlaTyuK MarHUTHOTO TIOJIS C
TIara30HOM U3MEPEHHSI He
yxe ueM oT -80 1o 80 MmTn
JlaTunK HanpsKEHUs C
ana3zoHaMu U3MEPEHUS He

yke 94em oT -2 o +2 B; ot -5

2 1.




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

J/laT4MK TOKA HE YK€ YEM OT
-1 o +1 A

/laTuuk akceynepoMeTp ¢
[MOKa3aTeIsIMU HE MEHEe YeM:
+/-2Q;+/-4Q9;+/-8¢g
OTnenbHbIC YCTPOICTBA:
USB ocuumiorpad He MeHee
2 kaHaia, +/- 100 B
IAKceccyapsl:

Kabens USB
COEIUHUTEIIbHBIN

3apsgHOEe YCTPOUCTBO C
Kkabemem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykTop s
[IPOBEACHUS YKCIIEPUMEHTOB
KpaTkoe pyKoBOJICTBO 1O
PKCILTyaTaluu UPpPOBOMA
imabopaTopuu

[Iporpammuoe obecnieueHme
MeTtonnueckue
pexomennanuu (40 padbor)
Hanuuue pycckos3pI9HOTO
caiiTa moaIep>KKu

Hayimune BuaeopoInKOB.

KoMmmbroTepHoe 060py10BaHNe

4.

HoyTtOyk

Dopm-pakTop: HOYTOYK;
PKecTkas, HeoTKIIFogaeMas
KJIaBHaTypa: HAJIN4KE;
Pycckas packianka
KJIaBUATypbl: HAIMYHKE;
/lnaroHane DKpaHa: HE MEHee
15,6 mroiMOB;

Paspemienne skpana: He
MmeHee 1920 X 1080 mukceneit;
KosmuectBo saep
[poiieccopa: He MeHee 4;
KoanuecTBO IMOTOKOB: HE
McHee 8;

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

Kam-namsite npoueccopa: He

3 mT.

2 1IT.




MeHee 6 MOaiiT;

O0BEM YCTaHOBIICHHOMN
OIIEPaTUBHOUN MaMATH: HE
MeHee 8 ['0aiT;

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

O6wem Hakonurenst SSD: ve
Menee 240 I'0aliT;

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

Bec HoyTOyKa C
[YCTaHOBIICHHBIM
AKKyMyJaTopoM: He Oonee 1,8
KT;

Buemanii natepdeiic USB
cTa”gapTa He Huxe 3.0: He
MeHee TpeX CBOOOIHBIX;
Buemnunii narepderic LAN
(ucmonb30BaHME
[EepPEXOIHUKOB HE
[pelyCMOTPEHO): HATNYHE;
Hanuuue monyneit u
mHTEpEiicoB
(ucmonb30BaHME
MEePEeXOIHUKOB HE
npenycmotpero): VGA,
HDMI,

becnipoBoHas cesizb Wi-Fi:
HaJIu4ue C MOAACPKKON
crannapta |IEEE 802.11n unu
COBpPEMEHHEE;

\Web-kamepa: Hannuue;
Manunyasatop "MbIb'":
HaJIN4KE;
[IpenycraHoBieHHas
OIIEepaLlMOHHAs CHCTEMA C
rpaduyecKkum
[10JTb30BaTEIbCKUM
mHTEpdeiicom,
oOecrieunBaroas padboTy
[pacrpoCTpaHEHHBIX
00pa3oBaTeNbHBIX U
0OIIIECUCTEMHBIX
[IPUIIOKEHUN:

HaJIMYHeE.

MOV (mpunrep,

Tun ycrpoiictea: MOY 1 .

1 mrr.




CKaHep, KOIUp)

(pyskuMHM nevarwy,
KOITMPOBAHUS,
CKaHUPOBAHHUS);

Dopmar Oymaru: He MEHee
A4

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

MakcHMalIbHOE pa3pelIeHUe
reyatu: He MeHee 1200 X
1200 Touexk;

utepdeiicer: Wi-Fi, Ethernet

(RJ-45), USB.

JIOIIOJIHUTEJIbBHOE OBOPY IOBAHHE

EcTecTBEeHHO-Hay4YHasl HANPABJICHHOCTh

1.

[{udposas
itaboparopus 1o

OHOJIOr N
(yueHuueckas)

ObecrieynBaeT BBIIOJIHEHUE
mabopaTopHBIX paboT HA
ypOKax 1mo OHOJIOTHH B
OCHOBHOW IIKOJIE U
[IPOEKTHO-UCCIIEA0BATEIHCKOM
e TeTbHOCTH YUaIXCS.
KoMIuiekTanus:
becnpoBOoHOM MYTBTHIATIUK
10 OMOJIOTHH C 6-F0
BCTPOCHHBIMH JIATYUKAMH:
JlaTuyuK BIAXKHOCTH C
TIana3oHOM U3MEPECHUS
0...100%

/[aTYMK OCBELIEHHOCTH C
T1ana3oHOM U3MEPEHHUsI He
yxe yem ot 0 7o 180000 nk
JlaTuuk pH ¢ tuanazoHoM
3MepeHus He yxe yem oT 0
o 14 pH

/laTuuk TEMIIEpaTyphI C
T1ana3oHOM U3MEPEHHUsI He
y>ke ueM ot -20 go +140 C
JlaTunK
PIEKTPOIPOBOANUMOCTH C
uana3oHaMu U3MEPEHUs He
yxe yeM oT 0 10 200 MxCwm;
oT 0 10 2000 MmxCwm; ot 0 10
20000 mxCm

JlaTuuk TeMrepaTypbl
OKPY’KaroIlen Cpeasl C
TMana3oHOM U3MEPEHHUsI He
yxe yeM oT -20 mo +40

IAKceccyapbl:

1 mr.

1 mT.




Ka6ens USB
COCTUHUTENbHBIN

3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

Kparkoe pykoBOACTBO 11O
PKCILTyaTaluu MUPpPoBOit
maGopaTtopuu

[{udpoBas Buneokamepa ¢
METaUTMYE€CKUM IITAaTUBOM,
pazpemienue He menee 0,3
Mmnukc

[IporpamMmmMHoOe obecrieueHue
MeTtoanueckue
[pekomeH1anuu He Mmenee 30
padot

YnakoBka

Hanuuue pycckos3pI9HOTO
caiiTa NOAJIEPKKU, HATTUUHE
BHJICOPOJTUKOB.

[{udposas
itabopatopus 1o

XUMUH
(yueHuueckas)

O0ecneurBaeT BHITIOJIHCHHE
mabopaTopHBIX paboT 1Mo
XHMMHH Ha ypOKax B OCHOBHOM
[ITKOJIE U
[TPOCKTHO-KMCCIICIOBATEIBCKOM
e TeTbHOCTH YUaIIXCS.
KoMmiekramus:
becripoBOIHON MYyJTBTHIATIUK
[10 XUMUHU C 4-Ms
BCTPOCHHBIMH JTATYHKAMH:
JlaTunk pH ¢ nuamnaszonom
3MepeHus He yxe yem oT 0
o 14 pH

J/laTunk BHICOKOM
TeMIIepaTyphl (TepMOIIapHBIi)
C IMana3oHOM H3MEpPEHUs He
yke gem oT -100 o +900 C
laTunk
PIEKTPONPOBOAUMOCTH C
Tuana3oHaMHu U3MEPEHUS HE
yxe ueM oT 0 10 200 MxCwm;
oT 0 1o 2000 mxCwm; ot 0 10
20000 MxkCm

/laTunk TeMIiepaTypbl
[JIATHHOBBIA C TUANIa30HOM
n3MepeHus He yxe ueM oT -30
o +120 C

OTaebHbIE JATYUKHU:

1 mr.

1 mT.




JlaTunk onTHyeCcKOn
[JIOTHOCTU 525 HM
IAKceccyapsl:

Kabens USB
COEAUHUTEIIbHBIN

3apsiHOEe YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KpaTkoe pyKoBOJICTBO 110
PKCILTyaTaluy HuppoBoi
imabopaTopun

Ha6op nmabopatopHoit
OCHACTKH

[Iporpammuoe obecnieueHme
MeTtonnueckue
pexomeHanuu He menee 40
padot

Hanuuue pycckos3pI9HOTO
caiiTa moaaep>KKu

Hayimune BUIeOpOIMKOB.

[{udposas
itabopatopus 1o

(buszuke
(yueHuueckas)

O6ecrieynBaeT BBIIOJIIHEHUE
PKCIIEPUMEHTOB 10 TEMaM
Kypca pusuku.
Komrurekranus:
becnipoBOAHOM MyIbTHAATUUK
o gusuke ¢ 6-10
BCTPOECHHBIMM JaTYUKaMHU:
[{udposoit qaTunk
TEMIIEPATypPbI C TUANIa30HOM
M3MepeHus He yxe ueM oT -20
o 120 C

[{udposoit gaTunx
a0COJIIOTHOTO JAABJICHUS C
ana3oHoOM U3MEpEHUsI He
yxe gem oT 0 no 500 klla
/[aTYMK MarHUTHOTO MOJIA C
MarnazoOHOM U3MEPEHMsI HE
yxe yem oT -80 1o 80 mTn
JlaTunK HanpspKEHUs ©
arna3oHaMy U3MEpPEHUs He
y’ke ueM oT -2 10 +2 B; ot -5
o +5 B; ot -10 mo +10 B; ot
-15 1o +15 B

J/laTuMK TOKA HE YK€ YEM OT
-1 1o +1 A

/laTunk akcenepoMeTp ¢
[T0KA3aTEIsIMU HE MEHEE YeM:

+/-2Q;+/-49;+/-8¢

1 mr.

1 mT.




OTnenpHBIE yCTPOUCTBA:
USB ocniumnorpad He MeHee
2 kanaia, +/- 100 B
AKceccyaphl:

Ka6ens USB
COETMHUTEbHBIH

3apsiIHOE YCTPOMCTBO C
Kabeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoHcTpykTop i
[TPOBEICHUS SKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO 11O
PKCITyaTaluu HUPPOBOit
mabopaTtopun
[IporpamMMHOe obecrieueHue
MeTtoanueckue
pexkoMennanuu (40 pador)
Hanuuue pycckos3pI9HOTO
caiiTa moaaep>KKu

Hayinune BUaeOpOIKOB.

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

ObecrieynBaeT MpoBeICHNE
MCCIIeIOBAHUS T10
(yHKIIMOHUPOBAHUIO
YEIIOBEUECKOT0 OPTaHU3Ma.
KoMIuiekTanus:
becripoBOHON MYJIBTHIATYNK
Mo GU3UOIIOTHH C 5-10
BCTPOCHHBIMH JTATYHKAMH:
JlaTunk apTepuantbHOTO
maBnenus (0...250 MM pT. CT.)
JlaTuuk Mmynbca ¢ 1Uana3oHoOM
3MepeHus He yxe yem ot 30
o 200 yn/mMuH
/laTyuk TemIiepaTypsl Tea ¢
Tarna3oHoOM U3MEpEeHUsI He
yske yeM ot +25 o +40 C
JlaTunK 4aCTOTHI JBIXAHUS C
Tara3o0HOM U3MEPECHHSI He
yxe yem ot 0 1o 100
[IMKJIOB/MUH
JlaTuuk yCKOpeHus ¢
mokaszarensimu +/- 2 g; +/- 4 Q;
+/-8¢
OTIenbHbIE YCTPOMCTBA:
Jlatunk OKI' ¢ nuanazoHom
M3MEpEHUs HE YKE YeM OT
-300 10 +300 MB)

aT4uK PH ¢ nuanazoHoM

1 mr.

1 mT.




3MepeHus He yxe uyeM ot 0
o 14 pH

/laTuuk cuiomep ¢
arna3zoHoOM U3MEpEeHHUsI He
yxe uem oT -40 1o 40 H
JlaTuynK OCBEIIEHHOCTH C
ana3oHOM U3MEpEHMsI He
yxe yeM oT 0 1o 180000 5k
IAKceccyapsl:

Kabens USB
COEAUHUTEIIbHBIN

3apsiiHOE YCTPOMCTBO C
KaOeaem MiniUSB

USB Ananrep Bluetooth 4.1
Low Energy

KoncTpykTop s
[IPOBEACHUS YKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO 11O
PKCILTyaTauy nudpoBoOi
imabopaTopuu
[Iporpammuoe obecnieueHmne
MeTtonnueckue
pekoMeH1aiuu He menee 20
padot

Hanuuue pycckos3pI9HOTIO
caiTa OAIEPKKHU

Hanuuue BUAeopoInKoB.

[{udposas
iraboparopus 1o

PDKOJIOTMH

ObecnieunBaeT MpoBeCHNE
y4EOHOTO SKOJIOTUUECKOTO
MOHHUTOpPHUHTA
MHCTPYMEHTAIEHBIMU
MeTonamu. HaGop
[PUMEHSIETCS TP U3yUCHUH
HKOJIOTUH, OMOIOTUH, XUMHH,
reorpaduu u
[IPUPOJIOBEJICHUS, a TAKXKe
11 MTHIMBUTY ATBHBIX
MicClieIOBaHMSI U IPOEKTHOM
eI TeTbHOCTH MIKOJIHHUKOB.
KoMIiekramusi:
becnipoBOTHON MYJIBTHIATYNK
[10 DKOJIOTHYECKOMY
MOHUTOPHHTY C 8-F0
BCTPOCHHBIMU JaTYHMKAMMU:
/laT4MK HUTPAT-HOHOB
JlaTumK XJIOpUI-HOHOB
JlaTunk pH ¢ nuamazornoM
3MepeHus He yxe yem ot 0

o 14 pH

1 mr.

1 mT.




J/aTunK BIAYKHOCTH C
TMara3oHOM U3MEPECHHS
0...100%

JlaT4rK OCBEIICHHOCTH C
Tuana3oHOM U3MEPEHUsI He
yxe yeM oT 0 1o 180000 5k
JlaTunK TEMIIEpaTyphl C
Tuana3oHOM U3MEPEHHUsI HE
y>ke uem oT -20 1o +140 C
JlaTamk
PIEKTPOIPOBOAUMOCTH C
Tuana3oHaMHu U3MEPEHUS HE
yxe uem oT 0 10 200 MxCwm;
oT 0 mo 2000 MmxCwm; ot 0 10
20000 MkCwm

JlaTuuk Temmneparypbl
OKpY>KaroIIEi CpeJibl C
Tuana3oHOM U3MEPEHHUSI HE
y>ke uem ot -20 10 +50 C
OTnenbHbIC JATYUKU:
JlaTunk 3ByKa ¢ QyHKIHEH
MHTETPUPOBAHUS C
TMana3oHOM U3MEPEHHUS
4acTOT He MeHee yeM oT 50
' mo 8 kI

JlaTurK BIAXKHOCTH MOYBHI C
TMana3oHOM U3MEPCHHUSI HE
y>ke ueM ot 0 10 50%
/laTuuk xuciopona ¢
Tuana3oHoM u3Mepenus ot ()
o 100%

JlaTunk onTHYeCcKOM
[JIOTHOCTH 525 HM

JlaTunk onTHYeCcKOM
roTHOCTH 470 HM

JlaTuuk TypOuANMETp C
T1ana3oHOM U3MEPEHUsI He
yxe yem ot 0 10 200 NTU
/laTunk OKMCH yriepoja ¢
Tuana3oHOM U3MEPEHUSI HE
yxe ueM ot 0 o 1000 ppm
AKCecCyaphl:

Kabens USB
COETUHUTEINIbHBIH (2 1IT.)
3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Anantep Bluetooth 4.1
Low Energy

CtepeHb ISl 3aKperIeHUs




TATYNKOB B IIITATHUBE
KpaTkoe pyKkoBOJCTBO 1O
PKCILTyaTalui nudpoBoi
imabopaTopun
[Tporpammuoe obecnieueHmne
MeToanuecKue
[pekoMeH1aiuu He menee 20
padot

YakoBka

Hanuuue pyccKos3pI9HOTO
caiiTa MOJJACPKKH, HAITMIHE
BUICOPOJIMKOB.

MUKpOCKOII
nudpoBoi

Tun MUKpocKoIa:
OMOJTIOTUYECKUI

Hacanka mukpockomna:
MOHOKYJISIpHAS

Haznauenue: nabopaTopHblit
MeTo uccre0BaHUs:
CBETJIOE OJIe

MaTtepuai ONTUKHU:
ONTHYECKOE CTEKIIO

Y BennueHne MUKPOCKOIIa,
Kpat: 64 - 1280

Oxymsiper: WF16xX
OO0bexTuBsl: 4X, 10X, 40Xs
(Toampy>KMHEHHBIH )
PeBosbBEpHas rojgoBka: Ha 3
00BEKTHBA

TWI MOJICBETKH: 3€pKao WIH
CBETOIUO]T

Pacnionoxenne noACBETKU:
BEPXHSSI U HUKHSIS
Marepuan kopryca: MeTasl
[IpeameTHBIi cTOMMK, MM: 90
Vcrounnk muranus: 220 B/50
i

Yucno meranukcenen: 1

1 mrr.

1 mrr.

Ha6op OI'D o
XUMHHN

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

(CTEKJIIHHBIH, C IPUTEPTON

1 mr.

1 mT.




KPBIIIKOH ), INTATUB IS
poOupok Ha 10 rHE3 T, 3aKuM
[pOOUPOYHBIH,
[ImaTenb-IokKeuka (3 mTyKn),
HA0O0p (IAKOHOB ISt
XpaHEHUsl PaCTBOPOB U
[peakTuBOB (00BeM (prakona
100 M - 5 KOMIUIEKTOB 110 6
mTyK, 00beM ¢uakona 30 mi -
10 KOMIUIEKTOB 1O 6 IITYK),
[MIAH]IP U3MEPUTEITBHBIHN C
HocukoM 1-500 (2 mrykn),
ctakaH Beicokuit 500 mi (3
TYKH), HAOOp epiieit s
MBITBSI TIOCYTBI (€I JIJIst
MBIThsI IPOOUPOK - 3 MITYKH,
epII 111 MBIThST KOO - 3
[ITYKH), Xajat Oenblil x/6 (2
[ITYKH), ICPYATKU PE3HHOBBIC
XUMHYECKHE CTOMKUE (2
[ITYKH ), OYKH 3aITUTHBIC,
buabTpel Oymaxkusie (100
[ITYK), TOprouee AJis
criupToBOK (0,33 ).

B cocraB Habop BXOIAT
[PEaKTUBBI: AITFOMUHUM,
PKeIle30, COJIsTHAs KUCIIOTa,
METHIIOpaHXK, peHOoITalIeHH,
aMMUaK, TIEPOKCU BOJOPO/Ia,
HUTpaT cepedpa u ApyTue; B
o01melt croxHocTH - 44
[Pa3TUYHBIX BEIIECTB,
MICTIONIb3YEMBIX JJIsI
COCTaBJICHHS] KOMILJICKTOB
[PEAKTUBOB MPU MPOBEICHUH
PK3aMEHAIIMOHHBIX
HKCIIEPUMEHTOB IO KYpCY
[IKOJIbHOW XHUMUHU.

YueOHnas
itabopatopus 1o
HEUPOTEXHOJIOTHH

B cocTaB BXOIAT:

Cencop Tun 1 e menee 1
[IIT., 00ECIIEUYNBAET
BO3MOYKHOCTh PETUCTPAIIUU
CUTHaJIa AIEKTPUYECKON
AKTUBHOCTH MBIIIIII
(3nexTpoMuorpammsl, MI).
Perucrparus g0mKHA
OCYIIECTBIISAETCS
HEMHBA3UBHO, CYXHUMH
PIICKTPOJIAMH.

1 .

1 mrr.




B03MOKHOCTBIO KPEIUICHUS K
[PYKE ueloBeKa, 4YTo JOHKHO
TaBaTh BO3MOXHOCTb
[PErUCTPUPOBATH
PIIEKTPHUYECKYIO aKTUBHOCTH
MBIIIBI B 00JIACTH, HaJ|
KOTOPOH pacroaraercs
kperuienue. [Ipu HanpspkeHun
MBIIIIIBI TOJKHA OBITH
oOecrieueHa BO3MOXKHOCTh
HAOIOACHUS ITYYHOCTH
cUrHazia (T.e. IPUCYTCTBUE
OMI'), npu pacciiabiaeHuun
MBIILIIBI - €€ OTCYTCTBUE.
Cencop Tun 2 He menee 1
[11T., 00ecreurnBaeT
BO3MOYKHOCTB PETUCTPAITIH
CUTHaja
dotorneru3morpammel (PI1I7)
ONTUYECKUM ITyTEM, 3a CUET
M3MEHEHHS OTPaKEHHOTO OT
KpPOBEHOCHBIX COCYOB CBETa,
00BEM KOTOPBIX U3MEHSIETCS
[10/1 BO3/ICMCTBUEM I1yJILCOBOM
BOoJTHBL. CEeHCOp AOMKEH OBITh
00ecTiedeH BO3MOKHOCTHIO
KpEIUICHHS K TMOYIIeUKe
MabIa YeI0BeKa.

Cencop Tun 3 He menee 1
IIT., 00eCIIeYNBAET
BO3MOKHOCTh: PErHCTPaLluU
CUTHaJIa
PIEKTPOKAPAUOTPAMMBI
(OKTI') He nHBa3UBHBIM
CII0co00M;

peructpauuu I, 11 u 11l
OTBEJICHUH; TIOKITIOYCHHUS
HIIEKTPOIOB K CEHCOPY C
[TOMOIIBIO0 COeTUHUTENbHBIX
[TPOBOJIOB, 000PYAOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 ve menee 1 .
o0ecreyrBaeT BO3MOXKHOCTD:
[pETUCTpAIH CUTHAIA
KOXHO-TalTbBAHUYECKOM
peakuuu (KI'P), peructpanus
KOTOPOT'O OCYIIECTBIISIETCS Ha
[TOCTOSTHHOM TOK€;
[MOIKJIFOUEHUS K TENTY




YEIOBEKA C IIOMOILBIO CYXHUX
PIIEKTPOOB, OJIKIIOUCHHE
KOTOPBIX K CEHCOPY
OCYIIECTBIISIETCS C IOMOIIBIO
TouchProof pazsemos.
Cencop Tun 5 He menee 1
IT., 00eCIICUMBAET
BO3MOKHOCTB: PETUCTpALIUN
CUTHaJIa AIEKTPUUECKON
akTUBHOCTH Mo3Ta (O9I) ¢
[TOMOLIBIO CYXUX
HEMHBA3UBHBIX 3JIEKTPOIOB;
[PETUCTPALIMU JIIEKTPUUYECKOM
AKTUBHOCTH Pa3HBIX J0Jei
MO3ra; MOAKIYEHUS
PIIEKTPOIOB K CEHCOPY C
[TOMOLIbIO COETUHUTENBHBIX
[IPOBOIOB, 000PYAOBAHHBIX
TouchProof pazsemamu;
3aKperIeHUs JIEKTPOIOB Ha
[TIOBEPXHOCTHU T'OJIOBBI.
Cencop Tun 6 ne menee 1
IT., 00ecreYrBaeT
BO3MOYKHOCTh: PETUCTpaLIUU
CUTHaja KoJjieOaHUs rpyAHON
KiieTky (CeHcop AbIXaHUsA);
OTIpeIeNICHUS] YaCTOThI
ITBIXAHUS.

Y cTpoiicTBo aiist cOopa
TaHHBIX OT CEHCOPOB U
[epeayy Ha NEPCOHAIBHBIN
KOMITBbIOTEp OOEeCreunBaeT
BO3MOKHOCTh cOOpa JTaHHBIX
OT MOJKJIFOUEHHBIX K HEMY
CEHCOPOB U OTIIPaBKY
[MOJTy4YeHHbIX TaHHbIX Ha [IK.
[lonxiroueHne EHTPaIbHOIO
MoxyJs k [IK ¢ momorsro
USB-kaGens. LleHTpanbHbIit
MOJTyJIb UMEET HE MeHee 1
[IIT.: FAJIbBAHUUYECKYIO
n3oirstuio ot I1K.
L{eHTpanbHBII MOLYJIb
o0OecreunBaeT BO3MOKHOCTh
0JTHOBPEMEHHOTO
[TO/IKJIFOUEHUS BIUIOTH /10 4
ceHcopoB. Kaxkplii u3 BX0J10B
[{eHTpambHOTrO MOIYJISl UMEET
raJIbBAHUYECKYIO U30JIALINIO




(oOecrieueHre MeKKaHATbHON
raJlbBAHUYECKOM M30JISIUN).
[loagkinroueHne CEeHCOPOB K
L{eHTpambHOMY MOJTYJIO
OCYIIECTBIISIETCS C IIOMOIIBIO
CHeIHaTU3UPOBAHHBIX
pa3zsemoB tura LEMO,
00€eCIIeYnBaOIIINX
[IPABIJIBHOCTH TTOIKITFOUCHUS
pazbeMa 1 CHUKAIOIINX PUCK
CIIy4ailHOTO KacaHus
[Pa3bEMOB TOKOIIPOBOISIINX
"acTei, a TaKkxKe
00eCneurBalOIINX 3aIIUTY OT
HECaHKIIMOHUPOBAHHOTO
[OIKJIFOUEHUS K
[TPOU3BOJILHBIM YCTPONCTBAM.
Monyns "Knonka" He menee 1
[IT., 00eCIIeYNBaET
BO3MOYKHOCTB: Pa3METKHU
[PETUCTPUPYEMBIX CUTHAJIOB U
O0TMeYaTh HE MeHee 3-X
[PA3TTMYHBIX KATETOPUHU
COCTOSIHUM.

Y cTpOCTBO, BXOJIAILEE B
cocTaB 1ab0paTOPHH, JOIKHO
00ecreurnBaTh BO3MOKHOCTh
[PETHCTpAINH aPTEPUATHHOTO
TaBJICHMUS.

[IporpamMMHOe obecrieueHue
(manee - I10). [JomkHO
00eCTieunBaTh BU3YaTH3aIUIO
1 00paboTKy
[PETHCTPUPYEMBIX CUTHAJIOB.
[ 1aBHOE OKHO TIPOTPaMMBI
ITOJKHO COCTOSITH M3 BKJIQJIOK,
KaK7ast U3 KOTOPBIX
COJIepKUT Habop rpadukos,
HEOOXOIUMBIX ISt
0TOOpaxkeHus TpedyeMoit
MH(pOpMalUy.

J10/KHA MMETHCS BKITAIKA JIJIS
0JTHOBPEMEHHOTO MPOCMOTpa
CHTHAJIa CO BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOTKJTFOYCHHBIX K
L{eHTpanbHOMY MOZYJIIO.

JT0 obOecreunBaeT
BO3MOYKHOCTh




MHOTOKaHATHHOTO
(mosurpaguIecKoro) pexuma
PabOThI yCTPOMCTBA.
Taxke TOTKHBI UMETHCS
BKJIAJIKU JISI BU3YaTH3aI[uN
CUTHAJIOB OT ceHCOpoB OMI',
@I, OKT, KT'P, O9T,
CeHCOpa JIbIXaHusl, KHOIKH; a
TaK>Ke TIPOU3BOTHBIX
rpaduKoB, Ha KOTOPBIX
BHU3YaTU3UPYIOTCS
criel(pUIHbIE ISl TOTO WK
MHOTO CUTHAJIA BEJTMYUHBI.
1O noxHO IaBaTh
BO3MOYXHOCTh BU3YaJTH3AIHH
1 00pabOTKH
[PETUCTPUPYEMBIX CUTHAJIOB, &
MMEHHO:
- OMI': Buzyanusanus
CUTHaJja, CIEKTP CUTHAJAa,
AMIUTATY THBIN TPUTTEP
- OIII': Bu3yanuzanus
CUTHAaJIa, CIIEKTpa CUTHAJIA,
TaxorpaMMel, rpaduk mysiabca
- OKI': Bu3yanuzanus
CUTHAJIa, TaXOTPaMMBlI,
rpaduk mynbca
- KI'P: Bu3yanusanus cursana
- O0I': Bu3yanuzanus
CUTHaJIa, CTIEKTP CHTHAJIA,
AMIUTATY 12 alb(a-puTma,
aAMIUIUTYy1a OeTa-puTma.
- CeHcop JbIXaHus:
BH3yaTH3aIis CUTHAA,
- Knomnka: Bu3yanuzanus
CUTHaJIa pa3METKH
[1O nokHO UMETH
BO3MOYXHOCTh KaCTOMHU3AIHH
1 HacTpoiiku [10 ms
P PEeKTUBHOTO OTOOpAKEHUS
rpaduKOB: HaCTpPOWKA IBETA,
BHIOOD MMapamMeTpoB ISt
aHalM3a, BEIOOD
0TOOpakaeMbIX IrpauKoB,
MaciTaObupoBaHue rpauKoOB.
T1O nomKHO UMETH
BO3MOYXHOCTH 3aITUCH H
BOCIIPOU3BEICHUS
ETUCTPUPYEMBIX CUTHAJIOB.




B03M0KHOCTb HACTPOUKHU
mapamMeTpoB (PHIIbTpaIUN
CUTHaJIa ¢ MOMOIIbI0 QUIbTpa
HIDKHUX 4acTOT, (DUIIBTPa
BBICOKMX 4aCTOT, TIOJIOCOBOTO
(UIBbTpa, peKEKTOPHOTO
(bubTpa.

C 1enpio y100cTBa aHAIN3a
CHTHaJIa, TOJDKHA UMETHCS
BO3MOYKHOCTH 3aITHCH
[PETUCTPUPYEMBIX CUTHAJIOB B
(haiin, ¢ mocaeayoen
BO3MOYKHOCTBIO MX
[10CJICTYFOIIIETO
BOCIIPOW3BEICHHSI B JTAHHOM
[10 (uMHUTHPYS pETUCTPALIHIO
CHTHAJIa B P&KUME PEATbHOTO
BpEMEHH ).

B cocrase: meToguyeckue
MaTepHaIbl A1l YIUTENS U
00yJaromuXxcs, OMMCAHNE
[10IKJTFOUCHUS] CEHCOPOB
mabopaTopun, HHCTPYKLIUH 110
cnons3oBanuto 110,
OIMCaHue J1abOpaTOPHBIX U
[MPaKTUYECKUX paboT, KOTOpoe
B TOM YHCIIC COJCPKHUT
Mpe3eHTAIHOHHBIE
MaTepHaIbl.

Y makoBka/kopoOka
mabopaTopuu JOKHA
oOecnieunBath ya00HOE
XpaHEeHHE U CO/IepKaTh
MOJICKA3KH ISt
[PacIIoNIOKEHHs] CEHCOPOB U
YCTpOICTB J1abopaToOpHH JUIst
y100HOTO MCTOIb30BAHUS
[pEero1aBaTeNIs MU 1
00y4aIOIUMUCS.

TexHogorudeckas HAIpaBJICHHOCTb

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

Po6oToTexHnueckuit Habop
[IpeHa3HAYEH ISl U3yUEHUs
OCHOB POOOTOTEXHHKH,
NeTajiel, y3110B U
MeXaHU3MOB, HEOOXOIUMBIX
U1 CO3aHUs
[POOOTOTEXHUUECKHIX

YCTPOMCTB.

1 mrr.




HaGop npezncrasisier coboit
KOMIUIEKT CTPYKTYPHBIX
PIIEMEHTOB, COSTMHUTEIHLHBIX
PIIEMEHTOB U
PIEKTPOTEXHUICCKIX
KOMITOHEHTOB.

HaGop mo3BosieT cooupats (u
[IPOrpaMMHUPOBATH
coOupaeMbie MOJICIN ), U3
PIIEMEHTOB BXOMSIIUX B €T0
COCTaB, MOJICITH MEXaTPOHHBIX
1 pPOOOTOTEXHUUECKHUX
[YCTPOMCTB C
ABTOMATHU3HPOBAHHBIM
YIIpaBJICHUEM, B TOM YHCJIC Ha
KOJIECHOM XOJY, a TaK ke
KOHCTPYKIIUI, OCHOBAaHHBIX HA|
MCIIOJIb30BaHUU Tiepead (B
TOM YHCJIC YCPBSIYHBIX U
3yO4YaThiX), a TaK e PhIYaroB.
CBETOAMOIHBIN MaTPUYHBIN
nucnuieil ¢ 6eJ10il MOACBETKONU
Ha KOHTpOJIJIepe

KomnndecTBo mopToB
BBOJI1a/BBIBOJIA HA
KOHTpOJIJIEpe HE MEHee O
KoruecTBo KHOMOK HE MEHEe
4
OO11ee KOJINYECTBO
hJIeMEHTOB: He MeHee 520 miT.,
B TOM YHUCIIE:

1) mporpamMMupyemslii 610k
yIpaBIeHUS, KOTOPBII MOXET
[paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEKHUME;

2) cepBOMOTOPBI

3) JaTYMK CHIIBI

4) naT4uK paccTosHUs

5) JaT4YMK 1BETa

6) akKyMyJISTOpHasi OaTapes
7) [lnactukoBbIe
CTPYKTYPHBIC SJICMEHTHI,
BKITIOUast ieppoprpoBaHHBIC
PIIEMEHTHI: OalKu, KyOuKH,
OCH Y BaJIbl, COSIMHUTETIHLHBIC
PIIEMEHTHI K OCSIM, IIIECTEPHH,
[peHa3HauYeHHBIC IS
CO3/TaHUS YCPBSIUYHBIX U
3yOuaThIX nepenad,




COCTUHUTEIILHBIC U
KPETIC)KHBIC SJICMEHTBI;

7) IlporpammHoe
oOecIreYeHre, UCIOb3yeMOe
TUTSE TPOTPAMMUPOBAHHS
coOupaeMbIX
[POOOTOTEXHUUECKUX MOJCITIEH
1 YCTPOWCTB, TOCTYITHO JUISI
CKaYMBaHUS U3 CETH
MuTepHer

10.

OOpazoBaTeNbHBIN
Ha0Op 10 MEXaHUKE,
MEXaTPOHHUKE H
POOOTOTEXHUKE

KOMIUIEKT 1715t M3ydeHust
OCHOB DJIEKTPOHHUKH U
[POOOTOTEXHUKHU

HaGop moimkeH ObITH
[peHa3HAYCH [
[IpoBeeHUS Y4eOHBIX
3aHATUH 110 DJIEKTPOHUKE U
CXEMOTEXHUKE C IIEJIbIO
3ydeHus Hanboee
[pacpoCTpaHEHHOM
DJIEMEHTHOM 0a3bl,
[IPUMEHSIEMOH /ISt
MHKXCHEPHO-TEXHIYECKOTO
TBOPUYECTBA YUAIIUXCS U
pa3paboTKH yUeOHBIX
Mopenei poboToB. Habop
ITOJKEH MTO3BOJISITh YYAITUMCS
Ha TIPaKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOTHH
[IPOEKTUPOBAHUS
[POOOTOTEXHUUECKHUX
KOMIUJIEKCOB Ha IpUMeEpe
y4eOHBIX MoJiesnel poOoToB, a
TaKk)K€ U3YYUTh OCHOBHBIE
TEXHUYECKHUE PEIICHUS B
00acTu KHOEPHETUUYECKUX U
BCTPAMBACMBIX CHCTEM.

B cocTtaB koMILiekTa JOKEH
BXOAUTH HAOOP
KOHCTPYKTHBHBIX 2JIEMEHTOB
st COOpPKM MakeTa
MaHUTTYISIMOHHOTO PO0OoTa,
KOMIUICKT METAJUTHYECKUX
KOHCTPYKTHBHBIX 2JIEMEHTOB
st COOpPKM MakeTa
MOOMIIBHOTO POOOTa U T.II.

B cocTtaB KOMIIEKTA BXOINUT
HAOOP STEKTPOHHBIX
KOMITOHCHTOB JIJIsI U3YICHUS

1 mrT.




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

B cocTtaB koMILieKkTa JOHKHO
BXOJIUTh: MOTOPBHI C
HPHKOJEpPOM - HE MEHee 2 1T,
CEpBOIPHUBO/] OOJIBINONH - HE
MeHee 4 1T, CepBOIIPUBO/T
MaJIblil - He MEHEee 2 IIIT,
MH(paKpacHbIN 1aTYHK - HE
MeHee 3 1T, yJIbTPa3ByKOBOM
aT4uK - HE MEeHee 3 T,
TaTYMK TEMIIEPaTypHI - He
MeHee | T, JaTyuK
OCBEIICHHOCTH - HE MeHee |
[T, HAOOP SIEKTPOHHBIX
KOMITOHEHTOB (pE3UCTOPHI,
KOHJICHCATOPbI, CBETOAHOIbI
[pa3IMYHOT0 HOMUHAIA),
KOMIUIEKT MPOBOJIOB ISt
OecraeyHoro
[IPOTOTHITMPOBAHMS, TIJIATA
OecTacuHOTO
[TPOTOTHITHPOBAHWS,
AKKYMYJIATOP U 3apsAHOE
YCTPOMCTBO.

B cocTaB KOMIIIEKTa JOKEH
BXOJIUTH TIPOTPAMMHUPYEMBIN
KOHTpOJLIED,
[IpOrpaMMUPYEMBII B Cpezie
Arduino IDE wuu
AHAJIOTUYHBIX CBOOOIHO
[pacpoCTpaHsEMBIX Cpeaax
[pa3paboTKH.
[Iporpammupyemslii
KOHTPOJLIIEP TOJIKEH
001a1aTh TOPTAMHU ISt
[TOTKJTFOUCHUS ITU(PPOBBIX U
AHAJIOTOBBIX YCTPOUCTB,
mHTepdeiicamu TTL, USART,
12C, SPI, Ethernet, Bluetooth
v WiFi.

B cocTaB KOMITIEKTa TOKEH
BXOJIUTH MOJTYJTb
TEXHUYECKOT'O 3pEHUS],




[IpeCTaBISAIOMINN COO0H
BBIUHCITUTENILHOE YCTPOICTBO
CO BCTPOEHHBIM
MUKpOTPOLIECCOPOM (KOJI-BO
siep - He MeHee 4 1T,
yacToTa sjpa He MeHee 1.2
['T1, 00bem O3Y - He McHee
512 M0, 06beM BCTpOEHHOI
aMsTH - He MeHee 8 1°0),
MHTETPUPOBAHHOMN KaMepoid
(MakcUMalIbHOE pa3pelieHue
BUICOTIOTOKA, II€PE1aBaEMOT0
o unatepgeiicy USB - ne
Menee 2592 X 1944 en.) u
ONTUYECKON CUCTEMOM.
Mo1yJib TEXHHUECKOTO
BpeHUsI TOJKEH 00J1a/1aTh
COBMECTUMOCTHIO C
[Pa3TMIHBIMU
[IPOrpPaMMUPYEMBIMHU
KOHTPOJIJIEPAaMH C IIOMOIIIBIO
uatepdeticos - TTL, UART,
12C, SPI, Ethernet. Moy
TEXHUYECKOT0 3pEHUS T0JKEH
MIMETh BCTPOEHHOE
[porpaMMHOE oOecrieueHue
Ha OCHOBE OIEPaIlOHHOM
cucreMsl Linux,
[103BOJISIOIIEE OCYIIECTBIISITh
HACTPOMKY CUCTEMBI
MaIIMHHOTO 00y4YeHUs
[TapaMeTPOB HEHPOHHBIX
ceTeil st OOHapY KeHUs
00BEKTOB, OMIPEACIICHUS UX
[1apaMeTpOB U JajdbHEHIIEH
MIeHTU(DUKAITUH.

KoMIUIeKT HoKeH
o0OecreunBaTh BO3MOKHOCTD
M3y4eHHs] OCHOB pa3paboTKu
MTPOrPaMMHBIX U allliapaTHBIX
KOMITUJIEKCOB MH)KEHEPHBIX
CUCTEM, peleHul B cepe
"NHTepHeT Benieil", a Takxke
pereHuit B 006JacTu
POOOTOTEXHUKH,
CKYCCTBEHHOTO MHTEIIJIEKTA
1 MAIIMHHOTO O0y4YeHUsI.

11.

UerbipexoceBoi
4eOHBIN

'VyeOHbIit

000T-MaHUNYJITOP

1 mrr.
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POOOT-MaHUTTYJISATOD
C MOZYJIbHBIMU
CMEHHBIMHU
HacaKaMH

peIHa3HaueH JIsi OCBOCHHUS
00yJaroIUMHUCs OCHOB
[POOOTOTEXHHKH, TS
[MOATOTOBKH 00YYarOIIUXCs K
BHEJPEHUIO U MOCIIEAYIOLIEMY
MCIIOJIb30BaHUIO POOOTOB B
[TPOMBIIIIJICHHOM
[IPOM3BOJICTBE.

KommaecTBo oceit pobota
MaHUIYJISITOpA - YETBIPE.
[IepemenieHue UHCTPYMEHTA B
[TPOCTPAHCTBE MO TPEM OCSAM
NTOJDKHO YTIPABJISTHCS
[IIarOBBIMU JIBUTATEIISIMHU.
Hanpspkenue nutanus
[I1arOBBIX JBUTaTENICH HE
Oonee 12 B.

CepBoiBUTaTENlb YETBEPTOM
OCH JIOJDKEH 00eCTieunBaTh
[MOBOPOT MHCTPYMEHTA.

Yros noBopora
MaHUITYJIATOpa HA OCHOBAHUU
BOKpPYI' BEpTUKAJIbHOM OCH HE
MeHee 180 rpaaycos.

/{51 onpeneneHus moaoKeHus
MaHUITyJIATOpa IPU TOBOPOTE
BOKPYT BEPTUKAIBHOI OCH
ITOJKEH HCI0JIb30BaThCS
PHKOZEP.

'Yrosn moBopoTa 3aHEro
[yie4a MaHUIYJISTOpa He
Menee 90 rpamycos.

YT0J1 TOBOpOTa NEPEIHETO
[1e4a MaHUIYJISTOpa He
MeHnee 100 rpagycos.

/{51 onpeneneHus moaoKeHus
3aJHErO U MEPEIHETO IIeY
MaHUITYJIATOpA J0KEH
1ICTI0JIb30BATHCS TUPOCKOII.
Y01 MOBOpOTa IO YETBEPTOM
ocu He MeHee 180 rpanycos.
JlomkHA OBITH BO3MOXKHOCTH
OCHAIIIEHUS] CMEHHBIMU
HacaJakaMu (HarpuMmep,
neprkaTeNb KapaHaaiia uin
(dhomacTepa, mprcocKa C
CEpBOJIBUTATEIIEM,
MexaHUYeCKOe 3aXBaTHOE
YCTPOMCTBO C




CEpBOABUIATEIEM,
YCTPOMCTBO 7151 JTa3€pHOM
[PABUPOBKU UM YCTPOUCTBO
st 3D-rieuatn).

JloJKHA OBITH BO3MOXKHOCTh
[1OKITFOUEHUS
ITOTIOJIHUTEIIBHBIX YCTPONCTB
(Hampumep, TpaHcIopTepa,
[pesbca i epeMeleHus
po0oTa, myJbTa yIpaBICHUS
TUIA JPKOUCTHK, KaMEPBI
MaIIMHHOIO 3PEHUS,
OITUYECKOTO J1aTUMKa,
MO1yJIsl OECTIPOBOIHOTO
oCTyIIa.
Po60T-MaHUTIYIISTOP TOJKEH
o0ecrieunBaTh epeMenieHue
HacaJKH B IPOCTPAHCTBE,
AKTHBALIMIO HACAKH,
BO3MOKHOCTB ITOJTyYEHUS
CUTHAJIOB OT KaMephl U
TaTYMKOB, BOBMOYXKHOCTh
yIIpaBJICHUS
TOTIOJTHUTEIbHBIMU
yCTpOMCTBaMU.

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

Jl07KEH NMETh BO3MOKHOCTD
AQBTOHOMHOM paboThI U
BHELITHETO YIIPABJICHUS.

Y IpaBisoOMKMi KOHTPOJLIEP
NOJKEH OBITh COBMECTHM CO
cpenoit Arduino.

Y IIpaBIsAOIINN KOHTPOJLIED
COBMECTUM CO CPeIOi
nporpamMmmupoBaHus Scratch,
1 SI36IKOM IPOTPaMMHUPOBAHUS
C.

JlookeH oOecrieunBaTh
[TIOBOPOT I10 MIEPBBIM TPEM
OCSIM B 3a/IaHHBIN yroi U Ha
3aJJaHHBINA yToJI, IOBOPOT IO
UETBEPTOM OCH HA 3aJJaHHbBIN
yroJi, ABUKEHUE B




KoopauHatsl X, Y, Z,
repeMenieHre Ha 3aJJaHHOe
[PACCTOSTHUE IO KOOpAUHATaM
X, Y, Z, nepenady JaHHBIX O
TEKYILIEM IOJI0KEHUHU YTIIOB,
repeaady JaHHBIX O TEKYIIUX
KOOpAMHATAX UHCTPYMEHTA.
Jlo/oKeH moaiepKuBaTh
[epeMenieHue B AeKapTOBBIX
KOOpJAMHATAX U yTriax
[I0BOPOTa OCEM, C 3alaHHOU
CKOPOCTBIO U YCKOPECHHUEM.
Turibl IepeMeleHni B
IIEKapTOBBIX KOOPAMHATAX:
IIBIDKEHUE 110 TPACKTOPHH,
NIBUKEHHE 10 MPSIMOIM MEKITY
TBYMsI TOUKAMHU,
[epenprIriBaHUE U3 TOYKH U
TOUKy (1epeHoc 00HEKTa).

12.

O0pa3oBaTEBHBIN
HA0Op 111 M3yUCHHS
MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUIECKUX
CHCTEM H
MaHUTTYJISITAOHHBIX
poOoTOB

O06pa3oBaTEIbHBIN KOMIUICKT
TOJKEH OBITh IIpe/IHa3HaYeH
TUIS U3YUYCHUS
[POOOTOTEXHUUECKUX
TEXHOJIOTUI, OCHOB
H(pOPMAIMOHHBIX
TEXHOJIOTUI U TeXHOJIOTHM
[TPOMBILLIIEHHOU
ABTOMATHU3AIINH, a TAKXKE
TEXHOJOTHI1
[TPOTOTUIIUPOBAHUS U

Q1IN TUBHOTO POU3BO/ICTBA.
B cocTtaB KoMILIEKTa JOHKHO
BXOJIUTH:

1) UnTennexTyaabHbII
CEpBOMOJTYJIb C
MHTETPUPOBAHHOM CUCTEMON
YIIpaBJIEHUS, TO3BOJISAIOLIEN
00BETUHATH CEPBOMOYIIH
NpyT ¢ APYTrOM I10
[10CJIEI0BATEILHOMY
nHTEpdeiicy - He MeHee 6 IIT;
2) PoboToTexHUYECKHiA
KOHTpPOJJIEP MOAYIBHOTO
TUIIA, TPECTABIIAIOIINN
co00i1 OAHOIIIaTHBIN
MUKpPOKOMIIBIOTED C
ONEPAlMOHHONW CHCTEMOM
Linux, o0beInHEHHEI ¢
nepudepuiiHpIM

1 mr.
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KOHTPOJJIEPOM C ITOMOIIBIO
[JIaThl PaCIIUPEHUS.
PoOOTOTEXHUYCCKHUI
KOHTPOJIJIEP TOJKEH
YZIOBJIETBOPATHh TEXHUYECKUM
XapaKTepUCTUKAM: KOJI-BO
si7iep BCTPOCHHOTO
MHUKPOKOMIIBIOTEPA - HE
McHee 4, TAKTOBas 4acTOTa
siapa - He menee 1,2 ['Tm,
00bem O3V - He menee 512
MO0, Haytmure nHTepencoB -
SPI, 12C, 12S, TTL, UART,
PWM, nudpossie u
QHAJIOTOBBIC TIOPTHI TSI

IO JKJIIOYCHH S BHEIITHUX
ycTpoiicTB, a Taxke WIFi nim
Bluetooth mis koMMyHuKaIN
CO BHEIIHMMH YCTPOMCTBAMHU.
Po0oTOTEXHNUECKUI
KOHTPOJIIEP TOKEH
00ecreYnBaTh BO3MOKHOCTD
[IPOrpaMMHUPOBAHUS C
[MOMOIIBIO CPEACTB A3bIKOB
C/C++, Python u cBo6oaHO
[pacIpoCTpaHIEMON CPEABI
Arduino IDE, a taxxe
YIIpaBJICHUS MOJICIISIMU
[POOOTOTEXHUUYECKUX CUCTEM C
rmomortisio cpeasl ROS.

3) BeraucnuTenbHbIi MOAYIh
CO BCTPOEHHBIM
MUKPOKOHTPOJLJIEPOM - HE
MeHee 1 mmT.
BrprarciuTenbHbI MOLYJIb
TOJKEeH 00J1anaTh
BCTPOECHHBIMH LIU(PPOBBIMU
mopTamu - He MeHee 12 mT u
AHAJIOTOBBIMH IOPTaMU - HE
MeHee 12 mmT.
BpranciuTenbHbIil MOAYJIIb
TOJKEeH 00J1anaTh
BCTPOEHHBIM MOJTyJIEM
OECTIPOBOTHOM CBSI3H THITA
Bluetooth u WiFi mis
CcO3IaHus
annapaTHO-MPOTPAMMHBIX
[pEIICHU I 1
'"yMHBIX/CMapT"-yCTPONCTB




151 pa3pabOTKH peIeHi
"NuTepHer Bemiei'.
BpranciuTenbHbI MOAYJIb
oJKeH 001a1aTh
COBMECTUMOCTBIO C
repudepruiiHbIMY IJIaTaMU
TS TIOJIKJTFOUEHUSI K CETH
Ethernet u noaxiroueHus
BHELIHEH CHJIOBOW HArPy3KH.
4) Moysib TEXHUYECKOTO
3pEHUS, IPEACTABIISIIOLINI
co0oli ycTpoicTBO Ha 6a3e
BHIYMCIIUTEIIBHOTO
MUKpPOKOHTpOJLIIepa 1
MHTETPUPOBAHHON KAMEPHI,
oOecrnieunBarolee
[paCIIO3HAaBaHHUE MPOCTEHIINX
M300paKeHUI Ha MOIyJIE 3a
cueT COOCTBEHHBIX
BBIYHCITUTENbHBIX
BO3MOXKHOCTEH - HE MeHee |
[T,

Mo1yJib TEXHUYECKOTO
3peHus JOKeH 00ecreunBaTh
BO3MOKHOCTB OCYIIECTBIISITH
HaCTPOWKY 3KCIIO3ULINH,
0ananca 6emxoro, HSV
COCTABJISIFOIIUX, TIJIOIIA TN
oOHapy)UBaeMoi 00JacTu
M300paXKeHus1, OKPYTIIOCTH
oOHapy)UBaeMon 00JacTu
300pakeHUs, TIOJI0KEHHE
0OHapy KUBAaEMBIX o0nacTeit
OTHOCUTEIILHO JIPYT JIpyra
Moaynb TEXHUYECKOTO
BpEHUsI T0JKEH UMETh
BCTPOEHHBIE HHTEPQEICHI -
SPI, UART, 12C wuiu TTL s
KOMMYHHKAITUH JIPYT C
NIPYTOM WJIM BHEIITHUMH
YCTPOMCTBAMMU.

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

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




O0OpazoBaTeNbHBIN
[POOOTOTEXHHUUECKHI
KOMILICKT JIOJDKEH COJIEpKATh
Ha0op OMOIHOTEK
TPEXMEPHBIX MOJEIEH I
[IPOTOTUNIUPOBAHUS MOAETEH
MOOWJIBHBIX U
MaHUITYJISLUOHHBIX pOOOTOB
pa3nu4Horo tuma. B cocras
KOMILIEKTA JIOJKHBI BXOJIUTh
MHCTPYKIIMU U METOTUYECKUE
lyKa3aHHsl 110 pa3paboTke
TPEXMEPHBIX MOJIEIECH
MOOWJIBHBIX POOOTOB,
MaHHITYJIIIHOHHBIX pOOOTOB €
(Pa3TMYHBIMH TUIIAMU
KIMHEMATHKH (yTIIOBast
KIHEMAaTHKa,
MTOCKO-TIapalIeNIbHAs
KIHEMAaTHKa,
nenapTa-kunemaruka, SCARA
VTH phIYaXKHAsi KWHEMATHKa,
atopma CTroapTa u T.I1.).
O0pa3oBaTEIbHBIN
[POOOTOTEXHIUSCKUN
KOMILICKT JIOJDKEH COJIEPKATh
MHCTPYKIIUU IO
[MPOCKTUPOBAHUIO POOOTOB,
MHCTPYKIIUU U METOJUKHU
OCYIIIECTBIICHHS] HHKCHEPHBIX
[pacueToB Mpu
[IPOEKTUPOBAHUHU (PACUEThI
Harpy3Kd 1 MOMEHTOB, pacueT
MOIITHOCTH ITPHBOOB, pacueT
[apaMeTpoB KHHEMATHKU U
T.I1.), MHCTPYKLUH 11O
pa3zpaboTke cucTem
YIIPaBJICHUS ¥ IPOTPAMMHOTO
oOecrieyeHus A1 yIpaBIeHHs
[poOOTaMM, HHCTPYKLIUU U
METOMKH 10 pa3paboTkKe
CHCTEM YIPABIICHHS C
HIIEMEHTaMHU HCKYCCTBEHHOTO
MHTEIUIEKTa M MAaIlTHHHOTO
00y4YeHUSI.

KoMmnploTepHOe 000py10BaHUE

13.

HoyTOyk

Dopm-PakTop: HOYTOYK;
PKecTkas, HeoTKiIOUaeMas
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KIIaBUATypa: HAIUYUE;
Pycckas packnaaka
KJIaBUATYphI: HATUYHC;
Jlnaronanp sKpaHa: He MEHee
15,6 nroiMoOB;

Pasperienne skpaHa: He
Meree 1920 X 1080 mukceneit;
KonmuectBo siaep
[IpoLieccopa: He MeHee 4;
KoruecTBo MOTOKOB: HE
MeHee 8;

basoBast TakTOBasi yacToTa
rporieccopa: He meHee 1 I'T;
MaxkcruMaibHasi TAKTOBAs
HacToTa mpoleccopa: He
menee 2,5 I'Tm;

Ksm-namsats npoueccopa: He
Menee 6 MOaiiT;

O0BEeM yCTaHOBIIEHHOM
OTIepaTUBHOM MaMsTH: HE
MeHee 8 ['0aliT;

O0BeM noIeP)KUBAEMOI
OTIEPATHBHOM MaMSITH (TSI
BO3MOYXHOCTH PaCIIHpPEHUs):
He MeHee 24 1'0aiiT;

O0beM Hakonutenss SSD: He
Mmenee 240 I'6aliT;

BpeMmsi aBTOHOMHOM pabOThI
0T OaTtapeu: He MeHee 6
JaCcoB,;

Bec HOoyTOYKa €
YCTAaHOBJICHHBIM
aKKyMyJIsITopoM: He 6ounee 1,8
KT;

Buemnuit uarepdeiic USB
cTaHgapta He Huxke 3.0: He
MeHee TpeX CBOOOTHBIX;
Buewnuit uarepgeiic LAN
(MCTIONb30BaHKE
[EePEXOTHUKOB HE
[pPelyCMOTPEHO): HATNYHE;
Hanuuue moxynei n
mHTEepdEeiicoB
(Mcronb30BaHKe
[epPEeX0IHUKOB HE
pexycMorpero): VGA,
HDMI,

becnipoBoHast cBsi3b Wi-Fi:
HaTMYUe C MOAIePIKKON




crarnapta |IEEE 802.11n unu
COBpEMEHHEE;
\Web-kamepa: Hanuuue;
Manunynastop "Mblib":
HAINYHE;
[IpenycranoBneHHas
OIIEpaLlMOHHAs CHCTEMA C
rpaguIecKuM
[10JIb30BaTEIbCKIM
mHTEepdeiicoM,
oOecrieunBaromas padboTy
[pacpOCTpaHEHHBIX
00pa3oBaTeNbHBIX U
00I1eCUCTEMHBIX
[IPUJIOKEHUN: HAJIMYHE.

14.

Tenexka -
XPaHIITUIIIE
HOYTOYKOB

TUI KOpITyca: METal;
BO3MOKHOCTBH 0€3011aCHOTO
BAIUIIIEHHOTO 3aMKOM
XpaHeHUs! HOyTOYKOB:
HaTH4ne;

BO3MOYKHOCTB 3apsiAKU
HOYTOYKOB: HaJHuue,
[o/1/1ep’KKa HOYTOYKOB U3
KOMILIEKTa MOCTaBKU;
Hanmuue poyrepa Wi-Fi
crtanapra 802.11n wimn
coBpeMeHHee: | mT.
[oJiIep>kKa HOyTOYKOB U3
KOMILIEKTa MOCTaBKH;
KOJINYECTBO HOYTOYKOB: OT 6
[ITYK, IOAJIEPKKA HOYTOYKOB
113 KOMILJIEKTa IOCTAaBKH;
Hanpsokenue nutanus: 220
B\50 I';

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

/lnnHa mHypa
HIIEKTPONUTAHUSA: OT 2,5
MeTpa;

3amuTa oT nepeHanpsHKeHus,
KOPOTKOT'O 3aMbIKaHUSI:
HaTH4Ine;

Koueca g nepenBux’eHus ¢

[TOPMO30M: HAJTMIHUC.

1 mr.
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