MHUHHUCTEPCTBO INPOCBEIIEHUSI POCCUHUCKOM
®EJEPAIINA

PACIIOPAXKEHHUE
ot 12 suBaps 2021 r. N P-6

Ob YTBEPKAEHUU METOINYECKHUX
PEKOMEHJIAIIUH IO CO3JAHUIO U
OYHKIIMOHUPOBAHUIO B
OBINEOBPA3OBATEJBHbBIX OPI'AHU3ALIUSAX,
PACIIOJIOKEHHBIX B CEJIbCKOU MECTHOCTHU U
MAJIBIX I'OPOJAX, HEHTPOB OBPA3OBAHUSA
ECTECTBEHHO-HAYYHOM U TEXHOJIOT'HYECKOM
HATIPABJEHHOCTEHN

Bo ucnonnenue nynkra 4 IIpaBui npenoctaBieHus U pacupeneneHus cyocuauii u3 gpenepaibHOro
Oromkera OrokeraM cyObekToB Poccuiickoil @enepanyu Ha CO(PUHAHCHPOBAHUE PACXOAHBIX
o0s13aTenbeTB cyObekToB Poccuiickoit denepanyy, BOSHUKAIOUMX MPH PeATU3allii pErHOHAIbHbBIX
IPOEKTOB, OOECHEUUBAIOIIMX JOCTHKEHHE Lielel, IMoKa3aTelell M pe3ysbTaToB (peaepanbHbIX
IPOEKTOB, BXOJAIIUX B COCTaB HALIMOHATIBLHOTO ITpoekTa "Obpa3oBaHue", B paMKaxX rocy1apcTBEHHON
nporpammsel Poccuiickoit @eneparun "Pazsurue oopasosanus", npuseneHHbIX B [Ipunoxenun N 5
rocynapcTBeHHON nporpamme Poccuiickoit @enepaunn "PazButue obpazoBanus", yTBEp>KICHHOM
nocra”osjeHneM [IpaBurensctBa Poccuiickoit @eneparun ot 26 gexadpst 2017 r. N 1642:

1. YTBepauth npuiiaraemsle Metoanueckue peKoMeHJalliy 10 CO3/IaHUI0 U (YHKIIMOHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OPraHU3aUAX, PACIOI0KEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX ropojiax,
LIEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKON HampaBIEHHOCTEH B pamkax
pPErMOHANbHBIX MPOEKTOB, O0ECIEUMBAIOLIUX JOCTHKEHHE LieJel, Ioka3aTelel M pe3ysibrarta
denepanbHoro npoekra "CoBpeMeHHas 1KoJia" HalMoHaIbHOTO IpoekTa "OOpa3oBanue";

2. KoHTpo:1b 32 HCTIOTHEHUEM HACTOSIIETO PACTIOPSKEHHS OCTaBIISIIO 32 COOOI.
T'B. BACHJIPEBA
Ilpunosxcenue

YTBEPX/IEHbBI

pacnopioicenuem



Munucmepcmea npoceewernus
Poccuiickoii @edepayuu

om 12 sneaps 2021 2. N P-6

METOINYECKHUE PEKOMEHJIAIIUU 1O CO3IAHUIO
U ®YHKIIMOHUPOBAHUIO B
OBIIEOBPA3OBATEJBHBIX OPTAHU3AIIUAX,
PACIIOJIOKEHHBIX B CEJILCKOM MECTHOCTHU 1
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOUN N TEXHOJOTIMYECKOU
HATIPABJIEHHOCTEN

1. O01mue moJ1oKkeHu A

Hacrosimue Metoanueckue pekoMeHaanun (nanee - Pekomenmanum) HarpaBieHbl Ha oOecrieueHue
€IMHBIX OpraHU3allMOHHBIX M METOAMYECKUX YCIOBUH coO34aHus M OOMMX IOAXOAOB K
(GYHKIMOHUPOBAHUIO B 00MIEO0OPA30BATENBHBIX OPraHU3aIMsIX, PACIOJIOKEHHBIX B CEIHCKOU
MECTHOCTU M MajblIX IOpOAax, LIEHTPOB OOpa30BaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOIMUECKOU
HanpaBieHHocTeld "Touka pocra", B mensx oOecredeHus peanm3anuu (HeaepaabHOro IMPOoeKTa
"CoBpeMeHHas 1IKoJ1a" HalMOHAIBHOTO npoekTa "Obpa3zoBanue" (nanee - GpeaepaabHbIil IPOEKT), B
TOM YHCJIe YCTAaHOBJICHUS! TPeOOBAHUHN K pe3yibTaTaM MCIOJIb30BaHUS cyOcuanu u3 (eaeparbHOro
Oromxkera Oromkeram cyObekToB Poccuiickoit denepanuu Ha cOPUHAHCHPOBAHUE PACXOIHBIX
o0s3aTenbeTB cyOBekToB Poccuiickoit denepanyy, BOSHUKAIONIMX MPU PEATH3alMHA PErHOHATBHBIX
IPOEKTOB, 00ECIIEUNBAIOIINX JOCTHKEHHE LIeJIe, ToKa3aTesel 1 pe3ynabpTara (peepantbHOro NpoeKTa
"B 00meo0Opa3oBaTeNbHbIX OpraHU3alUsAX, PACIOJIOXKEHHBIX B CEJIBCKOH MECTHOCTH M MAaJIbIX
ropogax, cosgaHbl ¥ (YHKIMOHHUPYIOT UEHTpPhl O00pa3oBaHUS E€CTECTBEHHO-HAYYHOM W
TEXHOJIOTHYECKOM HaMpaBIEHHOCTEH".

[TpuBenenHple B HacToAMX PekoMeHIanMsIX TpeOOBaHMS SBIAIOTCS MUHUMAaJIbHBIMH. OpraHsl
UCIIOJTHUTENIbHOM BiacTu cyObekToB Poccuiickoit deneparnn (opranbl MECTHOTO CaMOYITPaBIICHHUS)
IOpU pean3alud MEpONpPUATHI MO CO3/laHUI0 U (YHKIMOHMPOBAHHIO B 00IIe00pa3oBaTEIbHBIX
OpraHM3aIMsaX, PAcIOIOKEHHBIX B CEJIbCKOM MECTHOCTH M MallbIX rOpojax, LIEHTPOB 00pa30BaHUA
€CTeCTBEHHO-HAYYHOW M TeXHoJoruyeckoi HampasieHHocTed "Touka pocta" (manmee - LleHTpwI
"Touka pocrta') BrpaBe oOecreuynBaTh TPeOOBAHUS, MPEBBIIAIONINE YCTAHOBICHHBIC HACTOSIIIIMMHU
Pexomenpanusamu.

Hensamu co3ganus Llentpos "Touka pocta" ABisieTcst COBEpIIEHCTBOBAHNUE YCIOBUN IS TOBBIIICHUS
KayecTBa 00pa3oBaHMs B 00II€00pa30BaTENbHBIX OPraHU3alMAX, PACIOJIOXKEHHBIX B CEIbCKOU
MECTHOCTH M MaJjblX rOpOJax, paclIUpeHHs] BO3MOXKHOCTEH OOydaroluXcs B OCBOCHHUU YYEOHBIX
IPEIMETOB  €CTECTBEHHO-HAyYHOW M  TEXHOJIOTMUECKON  HAIPaBJIEHHOCTEW,  IpOrpaMm
JOTIOTHUTEILHOTO 00pa30BaHMs €CTECTBEHHO-HAYUYHOM U TEXHUYECKOW HaNpaBJIE€HHOCTEH, a TaKxke
JUIS TIPAKTHYECKOM 0TpabOTKM yueOHOro MaTepuana 1no yueOHsM npeameram "@usuka, "Xumus",
"buonorus".



Llentpsl "Touka pocTta" obecneunBarOT MOBBIIICHUE 0XBAaTa 00ydJaIOIMXCs 0011e00pa3oBaTeIbHbBIX
OpraHM3alLuii, PaCIIOJIOKCHHBIX B CEIILCKONH MECTHOCTH U MaJIBIX TOPOJIax, POrpaMMaMHi OCHOBHOTO
o0IIero M  JOMOJIHUTENBHOIO OOpa30BaHUS  E€CTECTBEHHO-HAYYHOM U TEXHOJOIMYECKOM
HAIpaBJICHHOCTEH C NCIOIB30BaHNEM COBPEMEHHOTO 000PYA0BaHHS.

OpraHu3anroOHHO-TEXHUIECKOE, METOUYECKOe U WH(POPMAIIMOHHOE COMPOBOXICHUE CO3JaHUS B
cyonrektax Poccuiickoit ®enmepammu IlentpoB "Touka pocra" ocymectBiasier DenepanbHoe
roCyJIapCTBEHHOE ABTOHOMHOE o0pa3oBaTenbHOe YUpEKICHUE JIOTIOJTHUTEIILHOTO
npodeCCHOHATBPHOTO 00pa3zoBaHus "AKaaeMHs peaju3ald TOCYIAPCTBEHHOW MOJUTHKH U
poeCCHOHATBLHOTO Pa3BUTHS paOOTHUKOB 00pa3oBaHust MUHHCTEpCTBA IpocBeeHus Poccuiickoi
Denepanun" (nanee - OenepanbHblil oneparop). Aapec caiita: https://www.apkpro.ru/.

2. Ilopsaaok co3naHust

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

Cosznanue Lentpos "Touka pocta" ocyecTBisercs Ha 6a3e 001eo0pa3oBaTeNbHbIX OpraHU3aIHi,
PACIIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH U MAJIBIX FOpOax, IPH 3TOM B IIEPBYIO OYEpEb CO3/IaHUE
LlentpoB "Touka pocta" peKOMEHIYETCs OCYLIECTBIATh B OPraHM3ALMAX, MTOKA3bIBAIOIINX HU3KUE
00pa3oBaTeIbHbIE PE3YJIbTATHI.

B cnygae coznanus Lentpa "Touka pocta" 3a cuet cpencts cyocuanu u3 deaepaabHOro OroKeTa B
pamkax QenepanpHoro mnpoekrta "CoBpemeHHas mkona" cyObekT Poccmiickoii Deneparuu
OIIpeIeTIseT:

- OpraH UCIOJIHUTENbHOMU BiacTu cyobekTa Poccuiickoit @enepariui, OTBETCTBEHHBIN 3a pealn3aliiio
MEPONPUATHIA MO Cco3AaHUI0 M obecrnieueHuto (yHkuunonuposanus LlentpoB "Touka pocrta" Ha
TeppuTopun cyorekra Poccuiickoit denepannu (PernonanbHelil KOOpAUHATOD);

- KOMILUTEKC Mep (IOpOKHYIO KapTy) Mo co3aanuio u GpynkiuonupoBanuto Llentpos "Touka pocra"
cornacHo [Ipunoxenuto N 1 k HacTosiuM Pekomengamnusim.

Kommiiekcom Mep mpu3HaeTcsl IJIaH MEpPONpPUATHI Ha OYepeaHOM ToJ M JIBYXJIETHUM TUIAHOBBIN
MepHo/I, MPelyCMaTPUBAIOIINNA MEPOTIPUATHS IO CO3/IaHnI0 U hyHKIHMOHUpoBaHuto [{enTpos "Touka
pocTta", BKIIFOUAIOIINI B TOM YHUCIIE:

MEpPONPUSTHSI, HAIIPABJIEHHBIE HA co3/1aHue U oTKpbITUE LlenTpoB "Touka pocra';
MEpPONPUSTHS, HallpaBJIeHHbIE Ha o0ecnieueHue ¢pyHkuonuponanus Llentpos "Touka pocTa";

MEPOMPHUSITHSI TIO TOBBIMICHUI0 TPOdEeCCHOHATBHOrO0 MacTepcTBa paboTHHKOB llenTpoB "Touka
pocra";

MEPONPHUATHSL 1O  KOHTPOJIO  JIOCTHIKEHUS MMHHMMAJBHBIX  IIOKa3aTeled Cco3laHus W
¢yuknuonuposanus Llentpos "Touka pocra”.

PervonanbHbIil KOOPIUHATOP B COOTBETCTBUU CO CpOKaMU, ycTaHOBiIEeHHbIMH B [Ipunoxenun N 1
PexomenpanusaM, yrBepKIaer:

- IOJKHOCTHOE JIULO B COCTaBE PErMOHAIBHOTO BEIOMCTBEHHOI'O IPOEKTHOTO 0(HCa, OTBETCTBEHHOE
3a co3nanue U ¢pynkunonuposanue Llentpos "Touka pocra';



- IIepeyueHb MoKa3aTeleld 1 UHIUKATOPOB, COOTBETCTBYIOIIMX IpHUBeIeHHBIM B IIpunoxxenun N 2 k
HacTOAIMUM PexomennanusaM, ux 3Ha4YCHUH;

- IepeveHb 00111e00Pa30BaTEIbHBIX OPraHU3AIHMNA, PACTIONIOKEHHBIX B CEIBCKONH MECTHOCTH M MAJIbIX
ropojmax, Ha 0a3e KOTOpbIX IuTaHupyercsi cosganue LlenTpoB "Touka pocta" (mo dopwme,
npezcrasiaennoi B [Tpunoxenuu N 3);

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

Coznanne nentpa "Touka pocra" Ha 6aze 00mIe0O0pa30BaTEIPHOM OpraHU3AIMK JOMYCKAeTCs KaK
IyTEM BBIJIEIEHHUS] COOTBETCTBYIOIIETO CTPYKTYPHOTO IOApa3/eieHusl o001eo0pa3oBaTeabHOM
OpraHu3alyy, TaKk U 0e3 BhIICICHUS OTAEIBHOTO MOIpa3/Ie/ICHNUS.

OO6meo0Opa3oBareibHas OpraHu3alys H37aeT JIOKAIbHBIA HOPMATUBHBIM aKT O Ha3HAYCHUH
pykoBogutensi Llentpa "Touka poctra" (Kyparopa, OTBETCTBEHHOTO 3a ()YHKIIMOHHPOBAHHE H
pa3BuTHE), a TAKXKE O CO3/aHnU LeHTpa "Touka pocta" ¥ yTBEpKIACHUH TOJIOKEHUS O IS TEIIbHOCTH
[entpa "Touka pocra".

Pernonanpublii kKoOpauHaTOp HE mo3aHee nHA OTKpbITHS LlenTpa "Touka pocrta" obecneunBaer
pasMenieHre B cHeruaibHO co3ganHoM paszzgene "llentp "Touka pocta" oduimanbHOTO caiita
o0mieo0pa3oBaTeabHO  OpraHu3alud B WH(OPMALMOHHO-TEIEKOMMYHHKAIIMOHHON  CEeTH
"UuTepHer" uHpoOpManuu o co3nanuu u pyHkunonupoanuu Llertpa "Touka pocta', B TOM uncie
uHpopmanuu 00 oOpa3oBaTeNbHBIX MporpamMmax, obOopynoBanuu ILlentpa "Touka pocra,
IUIAHUPYEMOM PEXHMME 3aHATHI 00ydaroluxcs, IUIAHUPYEMBIX MEpOINpusATHsSX. B co3gaHHOM
paszzene ounaIbHOrO caiita 00pa3oBaTeIbHOM OPraHU3aIMK TaKkKe pa3MelaeTcss HHpopMarus o
HalMoHaNbHOM TpoekTe "OOpasoBanue" (B TOM YHWCIE JIOTOTHUIN), aJpec caiTta U OopuIaTbHAas
cuMmBoJinka MuHucTepeTBa npocseiieHust Poccuiickon denepanuu.

PernonanpHblil KOOpAHHaTOp obecnieunBaeT nHpopMupoBanue denepalbHOTO ONepaTopa B CiIydae
co3JlaHus Ha TeppuTopuu cyobekTa Poccuiickoit @eneparuu LlenTpos "Touka pocta" B paMKax MHBIX
IporpaMM M MPOEKTOB, HE OTHOCALIMXCA K peanu3zanuu ¢eaepanbHoro npoekrta "CoBpeMeHHas
mKoja" HaluoHalIbHOTO mpoekTa "OOpa3oBaHue", 3a cueT CpeICTB OIO/DKETOB CYyOBEKTOB
Poccuiickoit @enepanuu u (HMIIM) CPEICTB MECTHBIX OIO/HKETOB U (MJIM) BHEOIOHKETHBIX HCTOUYHUKOB,
a TaKXKe HaIpaBlieHWE Ha cornacoBaHue PenepasbHOMY ONEPATOPY KOHLENIUH CO3JAaHHA H
(GyHKIIMOHUPOBaHUS TakuxX LIeHTpoB.

3. TpeOoBaHus K MOMELIEHUAM, KOMILICKTOBAHHIO 000PYA0BaHHUEM,
PacXoAHbIMHM MAaTEpPHAJIAMH, CPEACTBAMH 00yYeHHUS] U BOCIIMTAHUS

Coznanne IlentpoB "Touka pocrta" mpeamonaraeT KOMIUIEKC YCJIOBUM MO OCHAIIEHUIO
00pa3oBaTeNbHBIX OpraHu3aluii  O00OpYAOBAaHHEM, pPACXOAHBIMM MaTepuallaMH, CpeICTBaMU
00y4eHUs U BOCIIUTAHUS JJIs TOCTUKEHUSI 00pa30BaTeNbHbBIX PE3yJIbTaTOB MO MPEAMETHBIM 00J1aCTIM
"EcrecTtBeHHO-HayuHble mpeamersl’, "EctecTBenHble Hayku", "MaremaTnka ¥ HH(pOpMaTHKa',
"O6mecTBo3HaHue u ecrecTBo3HaHue", "TexHosmorus", oOpa3oBaTeNbHBIX MpPOrpaMM OOIIETO
00pa30BaHUs €CTECTBEHHO-HAYYHON U TEXHOJIIOTHYECKOM HAITPaBICHHOCTE!, IPU peau3aliii KypcoB
BHEYPOUHOIl JEATEIbHOCTH U JOIOJIHUTENBHBIX OO0IIEepa3BUBAIOIINX MPOrpaMM €CTECTBEHHO-
Hay4YHOU U TEXHUYECKOM HAIPABICHHOCTEH.

[lepeuenr HampaBieHHOCTEH peann3yembix Ha 0aze LlenTpoB "Touka pocta" 00pa3oBaTeNbHBIX
MporpaMM MOXKET OBITh PACIIMPeH B 3aBHCHUMOCTH OT HMMEIOIIUXCS Yy 00I1e00pa3oBaTeIbHbBIX



OpraHu3alfil YCIOBUM, a TaKXkKe MOTPEOHOCTEH YHaCTHUKOB 00pa30BaTEIbHBIX OTHOLICHUH.

Co3nanue uentpa "Touka pocrta" mpeamnosiaraeT pa3BUTHE 00pa30BaTENbHOW HHEGPACTPYKTYPHI
001meo0pa3oBaTebHON  OpraHM3alMd, B TOM 4YHCJIE€ OCHAIIeHHEe O00meo0pa3oBaTeIbHOM
OpraHHU3aLUH:

- 000opynoBaHHEM, CpeACTBAaMU OOy4YeHHS M BOCHUTaHHS JUIsl H3y4YeHHs (B TOM 4YHCIIe
AKCIIEPUMEHTAJILHOT0) MPEAMETOB, KYpPCOB, JUCHUIUIMH (MOMAYJEi) eCTECTBEHHO-HAy4YHOU
HAIPaBJIEHHOCTH M  TEXHOJOTMYECKOM  HAaNpaBJIEHHOCTEM TIpU  peaju3alud  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOTPaMM H JOMOJHUTEIBHBIX 00I1€00pa30oBaTeNbHbIX MPOTPaMM, B TOM
YUCIIe IS pacIIUpEeHus coAepKaHus yueOHbIx npeameroB "dusuka, "Xumus", "buonorus";

- O60py,I[OBaHI/IeM, CpeacTBaMu 06y‘I€HI/I${ U BOCIIMTaHUA I HM3Y4YCHHSA OCHOB pO6OTOTeXHI/IKI/I,
MCXAaHUKH, MCXATPOHUKHU, OCBOCHHA OCHOB MpPOTrpaMMHUpPOBAHUA, pcaln3alluu IMIporpaMm
JOITIOJIHUTCIIBHOI'O O6p8.30BaHI/I$I TEXHHUYCCKOHN U CCTCCTBGHHO'HaquOfI HaHpaBHeHHOCTCﬁ uT.AO.

- KOMIIBIOTCPHBIM U MHBIM O6Op}II[0BaHI/I€M.

[lepeuenp, MHUHMMaIbHO HEOOXOIUMBIE (YHKIHMOHAJIbHBIE M TEXHHYECKHE TpeOOBaHHUA U
MUHUMAJIbHOE KOJIUYECTBO OOOpYyIOBaHMS, PACXOJHBIX MAaTEPHUAJIOB, CPEICTB OOy4YeHUS H
BocnuTaHus Juisl ocHamleHus LlentpoB "Touka pocta" (nmanee - MHQPACTPYKTYpHBINH JIHCT),
OTpeeNsaoTcs PernoHanbsHbIM KOOPAMHATOPOM C ydeToM [IpumepHoro mepeuHsi o00pyAoOBaHUS,
pacXoIHBIX MAaTepHajoB, CPEACTB OOY4YeHHS M BOCHHUTAHHUS I CO3JaHUA M 00ECredeHUs
(GYHKIIMOHUPOBAHMUSI ~ LIEHTPOB  OOpa30BaHMsSI  €CTECTBEHHO-HAYYHOM W TEXHOJIOTUYECKOM
HanpaBieHHocTH "Touka pocra" B 00IMIc00pa30BaTEIbHBIX OpPraHU3AIUSAX, PACIOJOKEHHBIX B
cenbckoid  MectHocTh u Manbix  ropogax  (IIpumokenne N 6), OpUMEpPHOro TUIIOBOTO
UH(ppacTpyKTypHOro JiucTa, omnpenenseMoro ®denepanbHbIM ONEPATOPOM, U HACTOSIIUX
Pexomenmanuii.

B pamkax  ocHameHuss =~ oOmeoOpa3oBaTeNbHBIX — OpraHu3anuii  npu  GopMHpOBaHUU
UHPACTPYKTYpHOTO JHcTa cyobekT Poccuiickoit ®enepanuu BIpaBe BBIOpaTh CTaHIAPTHBIA WK
npoUIbHBIA KOMIUIEKT 000py/I0BaHUs, MPEACTABICHHBIH B MPUMEPHOM IE€peuHe 000pyI0BaHMs,
pPacXoHBIX MaTepHAIOB, CPEACTB 00yUeHHs U BociuTaHus /i ocHameHus Llentpos "Touka pocra"
(ITpunoxxerne N 6). s MaJTOKOMIUIEKTHBIX 00111€00pa30oBaTebHBIX OpraHu3amuii <I1> o0beM
€/IMHUL] CPEJICTB OOYUYEHUS M BOCIUTAHUS (OPMUPYETCS B MEHbILIEM KOJIMUYECTBE.

<1> MaJiokoMIUIEKTHOH 00111€00pa30BaTeIbHON OpraHu3alrel B paMKax pealn3alii MeporpUsITHIA
0 CO3JaHHI0O U (DPYHKIMOHUPOBAHHMIO IIEHTPOB €CTECTBEHHO-HAYYHOH U TEXHOJOTHMYECKOU
HalpaBJIEHHOCTEH Mpu3HaeTcs oOlieoOpa3oBaTeibHas OpPraHU3alUs, YUCIEHHOCTh KJIaCCOB-
KOMILJIEKTOB B KaX/10i U3 napaiesieit KoTopoi coctaBiseT He 6osee 1 e AMHUIBL.

[IpodunpHBIA KOMIUIEKT 0OOpPYIOBaHUS MOXKET OBITH BBIOpaH g 00Ie00pa30BaTEIbHBIX
OpraHu3alfii, UMEIOINX Ha MOMEHT co3JaHus neHTpa "Touka pocra" HabOp cpeacTB 0OydeHUsS U
BOCIHMTAHMUSI, MOKPHIBAIOIINNA CBOUMU (PYHKIIMOHAIBHBIMU BO3MOXHOCTSIMU 0a30Bble OTPEOHOCTH
IIpU U3y4eHHUH npeaMeroB "@usuka", "Xumusa" n "buonorus".

[IpodunpHelii  KOMIUIEKT  oOopydoBaHusi — obOecrieunBaeT  d(QPEKTUBHOE  JOCTHUIKEHHE
00pa30BaTeNbHBIX PE3YJIbTaTOB OOYYAIOUIMMHCA [0 TMPOrpaMMaM e€CTeCTBEHHO-HAYYHOH WU
TEXHOJIOTMYECKON  HANpaBlICHHOCTEH, BO3MOXXHOCTh YINYOJEHHOIO HU3YYEHHUS OTIENbHBIX
IpeIMETOB, B TOM 4YHcie A (pOopMHUPOBaHUS M300pETaTENbCKOTr0, KPeaTUBHOIO, KPUTHUYECKOTO



MBIIUICHUS, Pa3BUTHS (YHKIIMOHATHHONW IPAMOTHOCTH Y O0YYAOIINXCS, B TOM YHCJIE €CTECTBEHHO-
Hay4YHON U MaTeMaTUYECKOM.

[Ipu ¢opmupoBanuu HHPPACTPYKTYPHOIO JIHCTAa U3 MPO(PUILHOTO KOMILIEKTa B 00s3aTeIbHOM
nopsike obecreynBaeTCst BBIOOP CPEACTB O0yUEHUSI U BOCIIUTAHUS HE MEHEE YeM 110 TPEM YIeOHBIM
npeameram ("®duszuka", "Xumus", "buonorus") u komneoTepHOT0 000pynoBaHusa. OcTaBIuecs Mo
UTOTaM OIpeaesieHus] 0053aTeIbHOr0 000pyJOBAHUS CPEICTBA, IPEAYCMOTPEHHBIE /TSl OCHAICHUS
Ilentpa "Touka pocrta", pacmpenensroTcss Ha NPUHOOPETEHUE IOMOJHUTEIBLHOTO O0OpYIOBaHMS,
BXOJISIIETO B IIEpEeYeHb 000PYIOBAHUS, PACXOIHBIX MATEPHAIIOB, CPEICTB OOYyUCHUSI M BOCTIUTAHUS
npodunpHOro komiuiekta (IIpunoxxerre N 6 kK METOIUYECKUM PEKOMEHIALIHSIM).

[Ipu BbIOOpE JOMOTHUTEIHHOrO OOOPYJOBAHUS TaKXKe CIEAYyeT YYHUTHIBATh CHEHU(PHUKY U
MOTPpeOHOCTH OTpacieil SKOHOMHKHU cyObekTa Poccuiickoit denepanum.

PernonanbsHblii KOOpIAUHATOP OOECIEUMBAET COIVIACOBAHHE CHOPMHPOBAHHOIO B COOTBETCTBHU C
TUNIOBOH (popmoil mH(ppacTpykTypHOrO Jcta ¢ DenepaabHBIM ONEPATOPOM B COOTBETCTBHH C
peraamMeHToM, onpenensieMbiM DenepalbHbIM OIIEPATOPOM.

[lpy HampaBieHWH Ha COTIACOBaHHME HWHQPPACTPYKTYPHOTO JIMCTA, COAEPIKALIETO CTaHIAPTHBIC
KOMIUIEKTHI, PernoHanbHeli koopanHaTop npenocrasiseT (1o gopme DenepaabHOro oneparopa):

- TIOATBEPKJCHHE OTCYTCTBHS B COOTBETCTBYIOUIMX OOPa30BATEIbHBIX OPraHU3alUsIX, OCHAIICHHE
KOTOPBIX TJIAHUPYETCS, 000pYAOBaHUS, PACXOJHBIX MaTEPUAIOB, CPEACTB OOYUCHUSI U BOCITUTAHUS,
YKa3aHHBIX B [IEPEUYHE CTAHAAPTHOI'O KOMILJIEKTA;

- IOATBEPKIACHNE HANMn4Ms (1100 oOecriedeHne HaM4us 10 MOMeHTa ocHamieHnus Lleatpos "Touka
pocta) yCIOBUH a1 XpaHEHHsS W UCHOJb30BaHUS XHMHUYECKHUX PpEaKTHBOB, B TOM 4HCIE
HE00X0IMMOTo 000pyIOBaHMS, BKIFOYas IMIKa( BBITSHKHOW MAHOPAMHBIA M mIKad I XpaHSHUs
XMMHUYECKHX PEAaKTHBOB OTHEYNOpPHBIH, cornacHo IlepeuHto cpeiacTB oOydeHUss W BOCIUTAHMA,
HEOOXOIUMBIX ISl pealn3allid oO0pa3oBaTeNbHBIX MPOTrpaMM HadaJlbHOTO OOIEro, OCHOBHOTO
00I11ero U CpeiHero oo1ero o0pa3oBaHusi, COOTBETCTBYIOIIUX COBPEMEHHBIM YCIOBHIM OOy4YEHHMS,
HEO0OXOIUMOr0 MpPHU OCHAUIEHHH OOLIe00pa30BaTeIbHbIX OpraHu3aluil B ILENAX peanu3alnuu
MEPONPHUATHIA TO COACWCTBUIO CO3/aHHI0O B cyOBbekTax Poccuiickoii ®enepanuu (ucxons wu3s
MPOTHO3UPYEMOWM  MOTPEOHOCTH) HOBBIX MECT B  00mIeo0pa3oBaTeIbHBIX  OpPraHU3aAIUsX,
YTBEpP)KJIECHHOMY Ipuka3zoM MunnpocsemieHust Poccun ot 3 centabps 2019 r. N 465.

OO6pa3oBarenbHbIE OpraHU3allid, Ha 0aze KOTOPBIX co3faroTcs U pyHkuuoHupytoT Llentpst "Touka
pocta", MOJKHBI COOTBETCTBOBATH JEHCTBYIOIIMM TPEOOBAaHUSM K YCTPOMCTBY, COAEpPXKAHUIO U
OpraHu3aIyi pexuMa padoThl 00pa30BaTENbHBIX OpPraHU3allUii U UHBIM HOPMATHBHBIM MPABOBBIM
aKTaMm, ONPENEISIONIMM TPEeOOBaHUS K OpraHU3aIlMd OOIIETO M JIOMOJHUTEIBHOTO 00pa3OBaHMs
neTei.

[Tomemnienus (pyHKIMOHANBHBIE 30HBI, B TOM 4Kcie yueOHble KaOUHEThl (PU3UKH, XUMUH, OMOJIOTHN)
[TenTpa "Touka pocra" pekoMeHayeTCs pacioyiaraTh B IpeAeaax OAHOIO 3JaHUs.

ITpoextupoBanue, 30HUpoBaHue nomeuieHuil Llentpo "Touka pocta" M ompeneneHue Au3aiiH-
PELIEHUI OCYIIECTBIIAECTCS ¢ YYETOM PYKOBOJCTBA IO MPOEKTUPOBAHMIO LIEHTPOB "Touka pocra",
YTBEPXKIaeMOro (eepaibHbIM OIepaTOpPOM.

[Ipu mpoextupoBanuu, 30HMpoBaHuM ToMemeHni LlenTtpoB "Touka pocra" ciemyer y4uThIBaTh
0COOCHHOCTH 000PYAOBaHUS, PACXOAHBIX MAaTEPUAIOB, CPEICTB OOYUEHUSI U BOCIIUTAHUS, KOTOPBIM
Oynet obecrieunBaThCsi 0OpazoBaTeIbHAs OpPraHU3aITHs.

IIpoext 30HMpoBanus nomemenuit LlenTtpoB "Touka pocrta" mnpeacraBisercs PeaepanbHOMY



OIepaTopy OJHOBPEMEHHO C MIPEACTABICHUEM HHPPACTPYKTYPHBIX JINCTOB.

4. Opranu3aunusi 00pa3oBaTeJIbHOM JeATEeJIbHOCTH

OOpa3oBarenpHas JeATEILHOCT, Ha 0Oaze meHTpoB "Touka pocrta" OCYIIECTBISETCS 10
00pa3oBaTebHBIM IPOTrpaMMaM OOILETo U JOMOTHUTEIHLHOTO 00pa30BaHHUA.

TpeGoBanus k popmaty opraHuszaiuu 00pa30BaTeIbHOMN 1eATEIbHOCTH PEryIHPYIOTCS HACTOSIIUMU
PexoMeHmansaMu U UHBIMA HH(QOPMAIIMOHHBIMA M METOJUYECKHUMH Matepuanamu DenepanbHOro
orepaTopa.

HanpaBnenus peanuszyembix ¢ ucnonb3oBaHuem pecypcoB llentpoB "Touka pocta" mporpamm
ONpENENSAIOTCSI B COOTBETCTBUM C METOJWYECKUMHM MaTepHaJlaMM W PEKOMEHJALMIMU,
YCTaHaBIMBAEMbIMH U aKTyalIn3upyeMbIMu DeiepalibHbIM ONEPaTOPOM.

Ha ©0a3ze uentpoB "Touka pocrta" oOecneunBaercs peanu3anus 0Opa30BATEIbHBIX IPOTPAMM
€CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOW HaIpaBIIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMHU 3aKOHOAATENLCTBA B cpepe 00pa3oBaHus U C yU€TOM peKoMeHaanui denpepaabHOTO
onepaTtopa. B o0s3arensHOM mopsizike Ha 6a3e 1eHTpoB "Touka pocta" obOecreunBaeTcs OCBOCHUE
oOyvatouumucs ydeOHbIX mpeameroB "®dwusuka", "Xumwus", "buomorus" c wucnoab30BaHHEM
nprodpeTaeMoro 060pyI0BaHMsI, PACXOAHBIX MAaTEPUAJIOB, CPEJICTB OOYUEHHUS U BOCIIUTAHUS.

He menee 1/3 o6beMa BHEypOUHOH JIEATEILHOCTH 00YYarOIUXCs T0JIKHO OBITh OPUEHTHPOBAHO HA
NOJJIEP)KAHUE ECTECTBEHHO-HAyYHOW M TEXHOJIOTMYECKOM HalpaBlieHHOCTEH 00pa3oBaTelbHbBIX
oporpaMM, IpH 3TOM OOBEM IPOrpaMM €CTECTBEHHO-HAYYHOM HAampaBIIEHHOCTH HE MOXET
coctaBisiTh MeHee 20% or oOumero odbemMa BHEYpPOUHOM JesTesnbHOCTH. OOpa3zoBaTellbHbIE
IPOTPaMMBI 110 APYTUM HANIPABIEHHOCTSIM IPU HAJTMYUU BO3MOKHOCTH PEKOMEHyeTCsl INIaHUPOBATh
¢ ucrnoJyib3oBanueM pecypcoB Llentpos "Touxka pocra".

Pa3zpaGotka pabounx nporpamMm mno npeameram "®duzmka", "Xumus", "buonorus"”, yueOHbIM
peIMeTaM eCTECTBEHHO-HAyYHOM M TEXHOJOTUYECKON HAlpaBIeHHOCTEHN U3 4acTu y4eOHOTo IJ1aHa,
bopmHpyeMoii ydacTHUKaMH 00pa3oBaTeIbHbIX OTHOIIEHUI, IPOrpaMM BHEYPOUHOH J€ATEIbHOCTH
U JIONIOJHUTEILHOTO 00pa30BaHUSl OCYILIECTBISIETCS 0OLIe00pa30BaTeIbHBIMU OpPraHU3aLUsIMU, B
KOTOPBIX CO3/1at0Tcs LEeHTph! "Touka pocra”, CaMOCTOATENBHO C Y4€TOM METOAUYECKUX MaTEpUaJIOB
u  pexomeHmanuii @DexepanbHOro omeparopa. Peammzanus  00pa3oBaTENbHBIX  IPOTPaMm
JIOTIOJTHUTEIBHOTO 00pa3oBaHMsl B MaJOKOMIUIEKTHBIX OOI€00pa3oBaTeIbHBIX OpraHU3alUsaX
OCYIIECTBIISIETCS PU HATTMYUU y OPTaHU3AalMH COOTBETCTBYIOIINX YCIOBUH. [IJ1s1 MalIOKOMIUIEKTHBIX
00111e00pa30BaTENIbHBIX OpraHu3alMi JONYCKAaeTCsl OTCYTCTBHE JIMIEH3UM Ha JIOMOJHUTEIBHOE
o0pa3oBaHHE U pealu3yeMbIX IPOrpaMM JIOIOJHUTEILHOTO 00Pa30BaHHUS.

Pexomenpamnum 1mo UCroab30BaHUIO CTAHIAPTHOTO KoMILIeKkTa o0opynoBanus Llentpa "Touka pocra”
IIPpU peaau3alyy IpOrpaMM E€CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOM HANpaBICHHOCTEH
onpenenensl B [Ipunoxennn N 5 x HacTosum PekomeHanusim.

ConpoBox/eHHe U METOAMYECKOe O0ecleYeHne HCIOIb30BaHus MPO(QUIBHOTO KOMILJIEKTa
o0opynoBaHuss B 00pa3oBaTeNbHOM JeATENbHOCTH LEeHTpoB "Touka pocra" OCYIIECTBIISIET
®denepanbHbBIA OEPATOP.

Mertoandyeckne MaTepuallbl, pa3padOTKM W WHBIE MaTepHajbl MO BOMPOCAM HCIOJIH30BAHUS
npopMILHOTO  KOMIUIEKTa  00OpyloBaHMs  pa3pabaThIBAIOTCS,  aKTyalM3HpYHOTCd |
pactipocTpanstoTcst DegepabHBIM OTIEPaTOPOM, B TOM YHCIIE C TPUMEHEHUEM COBPEMEHHBIX MEHa
UHCTPYMEHTOB (BU/I€0, BeOUHAp, MMyOIHKAIIH).



DenepanbHBIM ONEPATOPOM Ha PETYIISPHON OCHOBE 00ECIIeUnBACTCS MIPOBEACHNE METOJUYECKUX U
o0yyaroImux MepoNpHUATHH 10 BONpPOCaM OpraHM3aluu oOpa3oBaTesbHOro mnpouecca B LleHTpax
"Touka pocta" ¢ MpUMEHEHHEM NMPO(UIBHOTO KOMILIEKTa 000pYJ0BaHUS, OKa3aHHE METOIUIECKOM
IOMOILU NpH pa3paboTKe y4eOHBbIX MaTepUaloB, 3alaHUil Ul COBEPILIEHCTBOBAHUS MPAKTHUECKON
NOJATOTOBKM OOY4YaloUIUXCsA IO Yy4eOHBIM IpeaMeTaM, KypcaM BHEYPOUHOW JIeSITeNbHOCTH,
JIOTIOJIHUTEIBHOI0 00pa30BaHus JeTel.

[Tenarornyeckre paOOTHHUKH, OCYIIECTBISAIONMINE eATeIbHOCTh Ha O0a3e LlenTpoB "Touka pocra" ¢
IpUMEHEHHEM MPO(UIBHOTO KOMIUIEKTa O0OpYyIOBaHHMSA, MPOXOAAT OOY4YEeHHE IO MpOoTrpamMMaM
JIOTIOJTHUTEILHOTO TMPO(heCCHOHATBHOTO 00pa3oBaHus (KypChl TOBBIIIEHUS KBATU(PUKALMKA) U3
®enepanbHoro peectpa nporpamm JAI1O. [ToBeimeHue kBaaupUKaIuy Me1arornaeckiux paboTHUKOB
OCYIIECTBIISICTCS HE PEXKE OJTHOTO pa3a B TPH roja.

5. Opranu3zauMOHHO-METOAMYECKOe CONMPOBOXKICHUE U UCI0JIb30BAHUE
HHOM CO3JaHHOM B PaMKaX peaju3allMi HAIIMOHAJIbHOI'0 POEKTA
"OOpa3zoBaHue'" MHPPACTPYKTYpPHI

B umensx kommuiekcHoro compoBoxaeHust JaestenbHocTH LlentpoB "Touka" denepanbHbIM
ormepaTopoM 0OecrneuynBaeTcs OCYIIECTBICHUE MMYONUKAUUid W OOHOBICHHS METOIUYECKUX
MaTepHajioB, BKIOYAIOIINX Y4eOHO-METONNYECKHE MaTepuasibl (MHCTPYKLIUH, METOINYECKHE
nocoOusi, HPOPMAIIMOHHBIE MaTEepHAalIbl, IEPEYHU PEKOMEHAYEMBIX JUTEPATYPHBIX HNCTOYHHUKOB,
BUCOMATEPHAJIBI U JIp.), & TAK)KE MaTepUAIIbI 10 UTOTaM MPOBEACHUS MeponpusaTiii DexeparbHOro
omneparopa (BeOMHApbI, CEMUHAPHI, KOH(EPEHIINH, COBEIIAHUS U JP.).

Hns  menarormyeckux pabotHukoB IlentpoB "Touka pocra" DenepaibHbiM  ONEPaTOPOM
obOecrieunBaeTcs TMPOBEJCHHE TEMaTHUYEeCKUX BeOMHApoB U 00pa3oBaTelbHBIX MEPOIPHUSITHH,
HAIPaBJIEHHBIX Ha pa3bsSCHEHUE BOIPOCOB pealn3alvi 00pa3oBaTeNbHBIX MporpamMm Ha 0ase
[lenTtpoB "Touka pocta" ¢ mpuMeHeHHEM MPOPUIFHOTO KOMITJIEKTa 000pyI0BaHUS.

Jns PernoHanbHBIX KOOPAMHATOPOB M pyKoBoAAmmx pabotHukoB LlentpoB "Touka pocra'
®denepanbHbIN onepaTop oOecrneynBaeT MPOBEACHUE TEMATHYECKUX BEOMHAPOB, HANIPABJICHHBIX Ha
JIOTIOJIHUTEIIBHOE PA3bSICHEHHE BONPOCOB, OTHOCSIIMXCS K MCIOJHEHUIO KOMIUIEKCOB MEp
(IOpO’KHBIX KapT) Mo co3faHuio U QyHkuuoHupoBaHuio LlenTpoB "Touka pocta', JTOCTHKEHHUIO
YCTAHOBJICHHBIX TOKa3areneld (yHKIMOHMPOBAHUS, HCHOJIb30BAHUIO MHOM CO3AaHHOW B pamKax
peanu3anuy HalMoHaIbHOTO MpoekTa "O0pazoBanue" HHPPACTPYKTYpPHI.

B wmemax  addexTuBHON  OpraHM3allMOHHO-METOJIMYECKON  MOAJEPKKHM  CO3JaHUs U
¢yuknuonuposanus Llentpos "Touka pocra" Ha Teppuropun cyobekToB Poccuiickoin denepanumn
PernoHanpHbIM  KOOpPAMHATOPOM  OOECIEYMBAETCS  BOBJIIEUEHHE  JIETCKMX  TEXHOMApKOB
"KBantopuym", ueHTpoB 1udpoBoro oOpazoBanus nereil "IT-ky0", KIIIOUEBBIX IIEHTPOB
JIOTIOJTHUTENBHOTO o0pazoBanus "Jlom HayuHoU kommaGoparnuu" B aesrenbHocTh LlenTpoB "Touka
pocta" B ciexyromux popmarax:

1. TlpoBeneHrne COBMECTHBIX MEPONPHUATHMA JJIsi OOYYAIOUIUXCS W TENarorMYecKuX paOOTHHKOB
o0mieo0pa3oBaTeNbHBIX OpraHu3anuidi, Ha 0a3e KOoTopbiX co3maroTcs LlenTper "Touka pocta"
(oOyuaromme cCeMHHAphl U MacTep-KJIacChl MO BOMPOCAM HCIOJIb30BaHUS 000PYIOBaHUS, CPEIICTB
oOydeHHss W  BOCIUTAHHS; METOAMYECKHE MEPONPHUATHUS IO  BOMpocaM  pa3pabOTKH,
COBCPHICHCTBOBAHUA U BHEAPCHUA ITPOTpaMM AOIMOJTHUTCIIBHOTO o6pa3013aHm1 eCTeCTBeHHO-HaquOﬁ
U TEXHUYECKON HaIMpaBICHHOCTH, OPTaHU3AllMd BHEYPOUHOW JAEATETbHOCTH OOYYarOIIMXCS;
WHIWBUAYAJIbHBIC KOHCYJIbTAIHUU JJIA IEAArOri4CCKuX pa6OTHI/IKOB, B TOM YHCJIC B pCIKUME OHJ'IaI\/IIH;



3aHATHUA HpOGKTHOﬁ I[CHTGHLHOCTBIO; KOHKprHLIe nu COpeBHOBaTCHBHBIe MepOHpI/IHTI/IH JUUIA I[eTefI nu
ap.).

2. Opranu3anus U y4yacTHE B PETHOHAIbHBIX U MEXpPETHOHAJIbHBIX KOH(EepeHIusX, (pecTuBasx,
dopymax 1mo oOMEHY OMBITOM PabOTHI Ha BHICOKOOCHAIIEHHBIX YYEHHKO-MECTaX, B TOM YHCIE IO
peanu3anuu mpeaAMETHBIX obnacteil "EctecTBeHHO-HayuHble nipenMeThl”, "EcTecTBeHHBIE HAyKH',
"MaremaTtuka u uHpopmaruka", "OOmecTBo3HaHue U ecrecTBo3Hanue", "TexHomorus", a Takxke
IporpaMM  JOTOJHHUTEIBHOTO  OOpa30BaHMS  €CTECTBEHHO-HAy4YHOH U TEXHHUYECKOU
HaIIPaBJIEHHOCTEM.

3. YuacTtue pervoHajbHbIX KOOpAMHATOpPOB, npencraButeneid LlenTpoB "Touka pocta" M MHBIX
[EHTPOB, QYHKIIMOHUPYIOIIUX Ha TeppuTtopun cyobekra Poccuiickoit denepanuu, B MEpOIIPUSATHIX
®denepanbHOro oneparopa.

['paduk MeponpusTHIi, KBOTHI y4acTus, COJACPKAHHUE M TEXHOJOTHUHU IMPOBENCHUS MEPONMPUITHIA
noBoasTcs denepaibHBIM ONEPATOPOM JAOMOTHUTENBHO.

4. OpraHu3anuss U ydacTHE B TMPOBEACHUU WHGOPMALMOHHBIX KaMIAHUM MO MOMYJISpU3aINH
HalMoHaIBHOTO npoekTa "O0pa3zoBanue" Ha TeppuTOpUU CyOBeKTOB Poccuiickoii denepannu, B TOM
YHCIIe COOBITUSX, MPOBOJUMBIX JJIsi KOHCYJIbTAIIMOHHOTO COIPOBOXICHUS POIUTENCH (3aKOHHBIX
npecTaBuTeNeil) 00yJaromuxcs O BO3MOXKHOCTSX Ui Pa3BUTHS CIOCOOHOCTEH M TalaHTOB MX
nered, Nnpo(ecCHOHAILHOW OPHEHTAIIMA M YCIEIIHOTO OCBOCHHS OCHOBHBIX 00pa30BaTEIbHBIX
porpaMM oOUIero 00pa3oBaHMUsL.

5. PaspaboTka, yTBepKIEGHHE ¥ pealm3alus CEeTEeBBIX O00pa30BaTCIBHBIX MPOrPaMM  C
MCIIOJIb30BaHUEM BBICOKOOCHAIICHHBIX YUYEHUKO-MECT, CO3/JaHHBIX B cyObekTe Poccuiickoii
®denepanyyl B paMKax HallMOHAIBHOTO poekTa "Obpa3zoBanue', B TOM YUCIIE COBMECTHO C IETCKUMHU
texHonapkamu "Ksanropuym".

6. BoBneuenue oOyvaronuxcst o01ieo0pa3oBaTeNbHBIX OpraHu3aIuii, Ha 0a3e KOTOPBIX CO3/Ial0TCS U
¢dynkunonupytot Llentpsl "Touka pocta", B paznuuHble GOpPMBI CONTPOBOKIACHUS U HACTABHUYECTBA
C HMCIOJIb30BaHUEM KaJIPOBBIX PECYpPCOB, 00€CIIEUNBAIONINX PAaOOTy BHICOKOOCHAIICHHBIX YYEHUKO-
MecT, CO3JaHHbIX B cyObekre Poccuiickoit denepanuu B paMKax HAlMOHAJIBHOIO IPOEKTA
"OOpa3zoBaHue" ¢ y4eToM METOJ0JIOrMM (1IeJIeBOMl MOJENIN) HACTaBHUYECTBA OOYYaromIMXCs JUIs
OpraHu3alfii, OCYIIECTBISIOMUX 00pa3oBaTeIbHYIO AEATENbHOCTh IO 00I1e00pa3oBaTeIbHbIM,
JIOTIOJTHUTEIFHBIM ~ 00IIe00pa3oBaTeIbHBIM M TPOTpaMMaM  CpeIHEro  MpodecCHOHATBHOTO
o0pa3oBaHus, B TOM 4YHCIE€ C MPUMEHEHHEM JYYIIUX MPaKTUK OOMEHa OIBITOM MEXIY
00yJaromMMHUCH.

IenTps! "Touka pocta" HUCTIONB3YIOT HHPPACTPYKTYPY U KaJPOBBIE PECYPCHI IETCKUX TEXHONAPKOB
"KBanTopuym", co3gaBaeMblx Ha 0a3ze o001eoOpa3oBaTeNbHBIX OpraHu3aluil, A8 pa3BUTHS
MIPOEKTHOM JesATebHOCTH oOyuaromuxcs. [lemarormueckue pabotnmku llentpoB "Touka pocra"
o0ecreynBaroT yyacTue oOydarolluxcs B MEpPONPHATHAX JIETCKHX TexHomapkoB "KBanTopuym'" c
yJlaJ€HHBIM UCII0JIb30BaHUEM 000PYAOBaHHUSL, CPEACTB O0YyUEHUS U BOCIIUTAHUS, a TAK)KE IPUHUMAIOT
y4acTHe B OpraHM3yeMbIX UMHU CEMHHapax MO JEeMOHCTpaluH 3((EKTUBHOIO OIBITA peaTu3aliu
00pa3oBaTeNbHbIX €CTECTBEHHO-HAYYHOW, TEXHOJIOTUYECKOM U MHBIX HAIPaBJIE€HHOCTEN Cpeau HHBIX
00111€00pa30BaTEIbHBIX OpPraHU3alMii, PACHOJOXKEHHbIX Ha TEeppUTOpUU cyObekTa Poccuiickoit
denepanuu.

PernonansHbIM KOOPAMHATOPOM Ha TeppuTOpun cyobekTa Poccuiickoit @enepariu odbecreunBaeTcs
pabota 1O TOMAEpKKE ~OO0IeoOpa3oBaTEeIbHBIX  OpPTraHU3alluii, IMOKAa3bIBAIOIINX  HU3KHUE
oOpa3oBaTeNnbHbIE PE3yabTaThl, C HMCIOJB30BAaHHEM HHPPACTPYKTYPHI U KAJAPOBOTO OOECIICUEHUS



LleatpoB "Touka pocta" B pasnuuHbIX (popMaTax (COBMECTHas peanu3anus 00pa3oBaTeIbHBIX
IporpaMm, MpoBeeHre 00yUyaroIuX MEPOIIPUATHI, CEMMHAPOB, KOHCYIbTALUMI U IIP.).

[Tpu mpoBeneHNH Pa3IUYHBIX MEPONPHUSATHI, CBA3aHHBIX C pealu3aluell HallMOHAJILHOTO MPOEKTa
"Obpa3oBaHue", HCIOJIB30BAHUEM COOTBETCTBYIONIEH MH(PACTPYKTYPHI, KaJPOBBIX M (DUHAHCOBBIX
PECYPCOB, JOJDKHO OBITH 00ECHe4eHO HMX HH(POPMAIMOHHOE COMPOBOXKICHHE, B TOM YMHCIE B
CpeACTBaX MaccoBOW MH(OPMAIIUH, COIMAIBHBIX CETIX, Ha caiiTax 00pa30BaTebHBIX OPraHU3aINHA
C UCTOJIb30BaHWEM (DMPMEHHOW CHMBOJIMKHM HAIIMOHAJILHOTO ITpoekTa "O0pa3zoBanue".

WNudopmanus 06 yuactuu LlentpoB "Touka pocta" B MepornpusTusx HampasisieTcss OenepanbHOMY
OIIEpaTopy B PAMKAX €KEKBAPTaIbHOI'O MOHUTOPUHTA.

6. TpeOboBanus k punancosomy odecneyenuio Illenrpos "Touka
pocrta'"

OunancoBoe obecneueHue (ynkunonupoBanusi LlentpoB "Touka pocra" BKIIOYaeT 3aTpaThl B
cooTBeTcTBUU ¢ OOmMUMH TpeOOBaHUSMHU K ONPEICIICHUI0O HOPMATHBHBIX 3aTpaT Ha OKa3aHHE
rOCyIapCTBEHHBIX (MYHULIUIIATBHBIX) YCIYT B chepe JOUIKOIBHOT0, HAYaIbHOTO 00IIETr0, OCHOBHOTO
o0miero, cpemHero oO0IIero, cpemHero MNpodecCHOHATBLHOrO 00pa30oBaHUS, IOIOJIHHTEIHHOTO
o0pa3oBaHus JeTell U B3POCIBIX, JOMOJHUTEIBHOTO MPO(EeCCHOHATBFHOTO 00pa3oBaHus Ui JIHI,
UMEIONNX WU TOJNyJaloluX CpeiaHee MpodeccHoHaAIbHOE 00pa3oBaHUE, MPOPECCHOHATHHOTO
oOydeHus, TPUMEHAEMBIMH TpU pacyere oObeMa cyOcuauu Ha (uHaHCOBOe obecredyeHue
BBITIOJTHEHHSI TOCYJApCTBEHHOTO (MYHUIIMIIAIBHOTO) 3aJaHUs HAa OKa3aHWE TOCYJIapCTBCHHBIX
(MyHUIIMOAIBHBIX)  YCIYr  (BBIOJIHEHHE  PAa0OT)  TOCYJApCTBEHHBIM  (MYHHIIMIIAIBHBIM)
YUpEKACHUEM, YTBEPKICHHBIMHU TIpruka3zoM Munnpocsemenust Poccun ot 20 HosOpst 2018 T. N 235
Y BKIIIOYAIOIIMMH B TOM YHUCIIE:

- omiary TpyJda T[eNarornyeckux pabOTHUKOB  0O0IIeo0pa3oBaTeNbHON  OpraHu3alIuy,
oOecneunBaromux pynkironuponanue Llientpos "Touka pocra";

- IpuoOpeTEeHNE T0CTATOYHOIO 00beMa OCHOBHBIX CPEJICTB U MaTEpUANIbHBIX 3a11acoB, B TOM YHUCIIE
PacXoJHBIX MaTEpUaoB, A OOECIEYeHUs peaau3alid 0Opa30BaTENbHBIX IMPOrpaMM B 00beMeE,
HE00XO0/IMMOM JJIsl HETIPEPBIBHOM peanu3ay o0pa3oBaTebHOIO IpoIiecca;

- o0ecrieueHrne TEKYIIEH IesATeIHbHOCTH 00I1e00pa30BaTeIbHOW OpraHu3aluu Mo 00eCIeUeHUIo
00pa3oBaTeNnbpHOTO MpoIiecca.

[Tpu QopmupoBanun Owmkera cyobekra Poccuiickoit denepanuu (MecTHOro OroKeTa) Ha
OUEPETHOM T'OJl ¥ TUIAHOBBIA TIEPHOJ HEOOXOIUMO MPEAYCMATPUBATh OIO/PKETHBIC aCCUTHOBAaHUS B
o0veme, HeoOxomuMoM s (uHAHCOBOTO oOecmeueHus ¢yHknuonupoBanus LlentpoB "Touka
pocTa', B TOM YHCJI€ C Y4€TOM COOTBETCTBYIOIIECH MHIEKCAIIH.

7. 3aKJII0YUTEIbHbIC MMOJ0KeHUS

[Tpu peanuzanuu MeponpHsITHIA B LENSIX co3aaHus U pyHkunonupoBanus Llentpos "Touka pocra"
cyobekT Poccuiickoit @enepanuu obecrieuuBaeT coOJOJeHHE TPeOOBaHUN aHTHUMOHOIOJIBHOTO
3aKOHOJATEIbCTBA M 3aKOHOJATEIbCTBA O KOHTPAKTHOW CHCTEME B c(pepe 3aKyloK TOBapoB, padoT,
ycayr Juis oOecredyeHHs TOCYAApCTBEHHBIX M MYHUIMNAIBHBIX HYXKJ, B TOM YHCIE B YacTH
oOecrieueHHs MOBBILEHUS >(PPEKTUBHOCTH, HUCKIIOYEHHS] OTpaHUYEHHUS Kpyra MOCTaBUIMKOB U
MOCTAaBJIIEMOTO0  OOOPYJOBAaHUS, TMOBBIIICHUS PE3YJbTATUBHOCTU OCYIIECTBICHUS 3aKYIOK,
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o0ecrieyeHHs MPO3pPavyHOCTH, MIPEIOTBPAILICHHS KOPPYIILUHU U JPYTUX 37I0YTOTPEOICHHA.

[Tpu ocymiecTBieHnn cyobekTamu Poccuiickoit @eneparuu 3aKyroK TOBapoB, paboT, YCIYT C HETbI0
npuoOpeTeHus: 000PyI0BaHMs, PACXOIHBIX MaTepUANIOB, CPEACTB 00YUEHHS U BOCIIUTAHUS B LIETISAX
co3manus llentpoB "Touka pocrta" 3a cuer cyOcumuu w3 ¢eaeparbHOro OrKeTa Ol DKETaM
cyonrekToB Poccuiickoit deaepanuu Ha COPUHAHCUPOBAHHE PACXOAHBIX 0053aTEIbCTB CYOBEKTOB
Poccuiickoit ®enepanuu:

- oOecreynBaeTcs LEHTPATM3ALUS 3aKyIOK B TOPAIKE, ONPEACIEHHOM HYHKTOM 7 crtatbu 26
@OenepanbHOoro 3akoHa "O KOHTPAKTHOHM cucteme B cepe 3aKyloK, TOBapoB, paboT, yciuyr ams
o0ecIieueHns TOCYIapCTBEHHBIX U MYHHULIUITAIBHBIX HYX1'";

- IPUMEHSETCSl HAIIMOHAIBHBIA PEKUM B COOTBETCTBHHU ¢ TpeOoBaHMsIMHU cTaThu 14 denepaabHOTO
3akoHa oT 5 ampens 2013 r. N 44-@3 "O koHTpakTHOU cucTeMe B chepe 3aKylnoK TOBapoOB, paboT,
YCIIYT A71s1 00eCIedeHus ToCyJapCTBEHHBIX M MyHUIMITAIBHBIX HYX'".

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

- moJyioxkeHus nocraHoBieHus [lpaBurensctBa Poccuiickoit @enepaunn ot 03.12.2020 N 2013 "O
MUHHUMAJIbHOHM JI0JI€ 3aKYIOK TOBAPOB POCCUMCKOTO IPOUCXOXKICHUS";

- moso>keHus roctaHoBieHus IlpaBurensctBa Poccuiickoit @enepanmu ot 03.12.2020 N 2014 "O
MUHUMAaJIbHON 00s3aTeNIbHON J0J1€ 3aKyIOK POCCUHCKHUX TOBApOB U €€ JOCTH)KEHUU 3aKa3uyuKoM"
(Bmecte ¢ "[lomoxenuem o TpeOOBaHMSIX K colep:kaHuI0 M (opme oTduera 00 o0beMe 3aKyIOK
POCCHUICKHMX TOBapOB, B TOM UYHKCJIE TOBAPOB, MOCTABJISIEMBIX IIPH BBIIOJIHEHUHU 3aKyIlaeMbIX padoT,
OKa3aHUU 3aKyMaeMbIX YCIIYT, OCYLIECTBICHHBIX B IENAX JOCTHKECHHS 3aKa34MKOM MHHHUMaJIbHOU
00s13aTeIbHOM JTOJIM 3aKYINOK, O TPeOOBaHMIX K COJEpPkKaHUI0O OOOCHOBAaHWS HEBO3MOXKHOCTH
JOCTHIKEHUS 3aKa3YMKOM MUHUMAJIbHOU 00s3aTeIbHON JOIH 3aKYMOK POCCHUMCKUX TOBapoOB (B TOM
YHCJIe TOBAPOB, ITOCTABJISIEMbIX ITPH BBIIIOJHEHUH 3aKyIaeMbIX paboT, OKa3aHUU 3aKyMAaeMBbIX YCIYT)
OTJIETbHBIX BHUOB, MPHU OCYIIECTBIECHUH 3aKYMOK KOTOPBIX YCTAHOBJIEHBI OTPAaHUYEHHUS JIOMYCKa
TOBApOB, MPOUCXOAIINX W3 WHOCTPAHHBIX TOCYJIAPCTB, O TMOPSAJIKE MOATOTOBKU U pa3MEIIeHUs B
eAnHON MH(POPMAIIMOHHOM cucTeMe B cepe 3aKyIoK TakuxX oTdera U obocHoBanus", "[lonoxeHnem
0 TIOPSIZIKE, KPUTEPHUSAX U MOCIEJACTBUU MPOBEACHUS OIEHKH BBITIOJIHEHHS 3aKa3YMKOM OOS3aHHOCTH
JOCTHIKEHUSI MHHHUMAJbHOW 00s3aTeIbHON JOMM 3aKYMOK POCCHMCKHUX TOBAapoB (B TOM YHCIE
TOBapOB, IMOCTABISIEMbIX IPHU BBIMOJHEHUU 3aKylMaeMbIX pabOT, OKa3aHUM 3aKYMAeMbBIX YCIYT)
OTJICTIbHBIX BHUOB, MPHU OCYIIECTBICHUHM 3aKYMOK KOTOPBIX YCTAHOBJICHBI OTPaHHYEHHUsS JOMycKa
TOBapOB, NPOUCXOASIINX U3 UHOCTPAHHBIX TOCyaapcTB").

Ipunooswcernue N 1

K Memoouueckum pekomenoayusim

KOMILJIEKC MEP ("JJOPOKHASI KAPTA") 1O
CO3JIAHUIO U ®YHKIIMOHUPOBAHUIO B
OBLIEOBPA3OBATEJLHBIX OPTAHU3ALIUSIX,
PACIOJIOKEHHBIX B CEJ1bCKOI MECTHOCTHU U
MAJIBIX TOPOJAX, IEHTPOB OBPA3OBAHUS
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ECTECTBEHHO-HAYUYHOM, U TEXHOJIOTUYECKOH

HAINIPABJEHHOCTEH "TOYKA POCTA"

Haumenosanue OTBETCTBEHHBIN PesynbTar Cpoxk
MEPOTIPUATHS
Y TBEp>KICHBI: PernoHaabHBIN PacniopsiautensHblil [He mo3aHee 31
- JIOJDKHOCTHOE JIUIIO B [KOOPJUHATOP AKT pErMOHAIBHOTO [sHBaps X <2>rojaa
COCTaBe opraHa
[PErMOHAILHOTO MCIIOJTHUTEIIbHOM
BEIOMCTBEHHOI'O BJIACTH,
[IPOEKTHOTO odrca, OCYILIECTBIISIOLETO
OTBETCTBEHHOE 32 roCyapCTBEHHOE
CO371aHuE U yIIpaBlieHUE B cepe
(yHKIITMOHUPOBAHHE o0OpazoBaHus (j1anee
enTpoB "Touka -
pocta'; [pacropsIUTEIIbHBII
- [I0Ka3aTeIn axT PONB)
NesATEeIbHOCTH LIEHTPOB
"Touxa pocra";
- TunioBoe [lonoxenue
0 JIeATETbHOCTH
[{enTpoB "Touka
pocta" Ha TEPPUTOPUH
cyonexTa Poccuiickoit
Denepanun
- [IepeYEHb
00111€00pa30BaTENbHbIX]
OpraHu3altii,
[PACIIOJIOKEHHBIX B
CEJIbCKON MECTHOCTH U
MaJbIX TOpoaax, Ha
0a3e KOTOPBIX
[JIAaHUPYETCS CO3/1aHNe
LlentpoB "Touka
pocTta".
CdhopmupoBan u PerrnonanbHbIi [TrnceMo CormnacHo
COTJIacOBaH KOOPJAMHATOP, (beneparTbHOTO OTIETLHOMY
MHGPACTPYKTYpHBIA  |bheaepanbHbIi orneparopa u rpaduxy
et oneparop [paciopsIUTEIbHBIN
axt POVB
OOBABIEHBI 3aKYNIKH  |PerrmoHambHbII 3Bentenus o He nmo3aHee 1 anmpens
TOBapOB, paboT, yCIYT [KOOPIUHATOP [IPOBEACHUU X rona
1St co3manus LlenTpos BaKYTOK
"Touka pocra"
CdopmMupoBaHbI PerronanbHbII PacniopsiautensHbli [He mo3aHee | anpens




ieHTpoB "Touka

pocta"

[MPOEKTHI 30HUPOBAHHUS [KOOPIAUHATOP akT POVIB X rona

lentpoB "Touka

pocra"

[IpoBeeH MOHUTOPUHT|PErHOHAIBHBIN [To dhopme, 25 aBrycra X roaa,
paboT MO MPUBEICHUIO [KOOPIUHATOP oTpeensieMoit najiee eXXeroiHo
romanok Lienrpos MuHIIpoCBELIECHUS

"Touka pocta" B Poccun nnm

COOTBETCTBUE C DenepaabHbIM

METOINYECKUMU oIepaTopoM

[PEKOMEHIallUsAMU

MUHIPOCBEIIEHUS

Poccun

Hauano paboThl PervonanbHbIM Nudopmanmonnoe |1 ceHTs6ps X roga
[entpoB "Touka KOOPJIUHATOP ocsenieHue B CMU

pocra"

E>xexBapTanbHbII PernonanbHbIi OTtuer 1 okta6ps X rona,
MOHHUTOPHHT KOOpIUHATOD DdeneparbHOMY nanee -
BBITIOJTHEHUS orepaTopy Io €KEKBapTAJIbHO B
[oKazaresei co3aaHus UTOraM TeYeHHEe 2-X JIeT

1 OYHKIIMOHUPOBAHUS MOHUTOPHHTA

<2> X - roj noxy4eHus cyocuuu.

Ipunoowcernue N 2

K Memoouueckum pekomenoayusim

MUHUMAJIBHBIE UH/IUKATOPDBI U IIOKA3ATEJIN
PEAJIMZALIUU MEPOIIPUATHUU 110 CO3JAHUIO U

OYHKIIMOHUPOBAHUIO B

OBILIEOBPA3ZOBATEJIBHBIX OPTAHU3ALIMSIX,
PACITIOJIOKEHHBIX B CEJIbCKOW MECTHOCTHU U
MAJIBIX TOPOJIAX, HEHTPOB OBPA3SOBAHUS
ECTECTBEHHO-HAYYHOMW U TEXHOJIOT'MYECKOM
HAIIPABJIEHHOCTEMH "TOYKA POCTA"

N Haumenosanue MuHanMaibHOE MunanmaibHOE Meroauka pacuera
MHAMKATOpa 3HAUEHME B IO U1 | 3HA4YEHME B OJ AJs MUHUMAaJIbHOIO
(mokazatens) 0011e00pa30BaTeIbHbIX| MaJOKOMIUIEKTHBIX [[TOKA3aTelsl B LIEJIOM 10

opraHu3zaiyii, He  jo0OreoOpa3oBaTesbHbIX| CyobeKTy Poccuiickoii




SABIAOIINXCA
MaJIOKOMIIJICKTHBIMHA

OpraHu3aui

®denepanyu, B roj

YuciieHHOCTh
00yJaronmxcs
00111600pa30BaTEIIHLHOM
OpraHu3aIu,
OCBaMBAIOIINX JBA U
Oosee yueOHBIX
[peaMeTa U3 4ncia
MpeIMETHBIX o0nacTen
"EcTecTBEeHHO-HAy4YHbIE
peaMeTsl'”,
"EctecTBeHHBIC HAyKHU'",
"Marematuka u
nHpopmaTuka",
"OO0111ecTBO3HAHUE U
ecTeCTBO3HaHME",
"Texnomorus" u (Win)
KypChbl BHEYPOUHOM
MesTeTbHOCTH
OOLIEMHTEIIEKTyaIbHON
HAIPaBJICHHOCTH C
MCIIOJIb30BaHUEM
CpeAcTB OOyUYeHHs U
BocrniuTanus Llentpa
"Touka pocra" <3>

300
(B ro oTKpbITHS - 150)

100
(B ro oTKpbITHS - 50)

Cymma 3HaYeHU I
[T0Ka3aTelIsl 110 BCEM
00111600pa30BaTEIbHBIM
OpraHusanusm, Ha 6aze
KOTOPBIX CO3TAF0TCS
eHTpsl "Touka pocra"

TEeXHUYECKON U
€CTECTBEHHO-HAY4YHOU
HAIPaBJIEHHOCTHU C
MCII0JIb30BaHUEM
CpPEICTB OOYYECHHS U
Bocniutanus Llentpa
"Touka pocra" <4>
(uenoBeK)

(uenoBek)

YuncneHHOCTh 60 30 CymMa 3Ha4eHU I
00y4JaroIuXxCcs (B rox otkpbiTHs - 30) |(B ro OTKPBITHS - 15) [mokaszaresist mo Bcem
0011e00pa3oBaTeIbHOM 00111€00pa3oBaTeIbHBIM
OpraHu3aluy, OpraHu3zaiusM, Ha 6aze
0CBaNBAIOIINX KOTOPBIX CO3/Ial0TCS
JTOTIOJIHUTEIIbHBIE eHTps! "Touka pocra"
00111600pa3oBaTebHbIC

[IPOTPaMMBI

J{oms megarornaeckux
PaOOTHUKOB LIEHTpPA
"Touka pocra",
poIeAmnx o0yyeHue
10 IpoTpaMMam 13

100

100

100




peecTpa mporpaMm
[TOBBIIIICHUS
KBaTH(UKAITTH
benepanbHOTO
onepatopa <5> (%)

<3> Hcnonb30BaHuE CPEACTB 000PYI0BaHUS, OOyUEHUSI U BOCIUTAHMS BO3MOXKHO Ha BCEX YPOBHSX
o0rmiero oOopa3oBaHus U LEIeCO00pa3HO s pealn3alui YpOUHOU U BHEYPOUHOU JIEATETBHOCTH 110
porpaMMaM €CTECTBEHHO-HAyYHOW M TEXHOJOTMYECKOW HarpaBieHHOCTel. Pacuer moxazaresns
npeaycMaTpuBaeT — CyMMHPOBAaHHE  YHCIECHHOCTH  OOydarommxcsi — o0meo0pa3oBaTeIbHON
OpraHMu3aIH, KXl U3 KOTOPHIX 3aJIeiICTBOBAH B OCBOEHUH HE MEHEE JBYX IMPEIMETOB, KYypPCOB,
JUCUUIUIMH (MOAYJei) €CTECTBEHHO-HAyYHONM W TEXHOJIOTMYECKOW HANpaBJICHHOCTEM B pamMKax
peaM3alii OCHOBHBIX 00111€00pa30BaTeNIbHBIX MPOrpaMM. YUHUTHIBAIOTCA y4EOHBIE MPEIMETHI U3
yuciaa TNpeAMeTHBIX obOnacteir  "Marematnka u uH(pOpmaruka', "OOIIECTBO3HAHWE W
ecrectBo3Hanue", "TexHomorus", "EcTtecTBeHHO-HayuHble npeameTsl’, "EcTrecTBeHHble Hayku'" U
() Kypchl BHEYPOUYHOH NESTENBHOCTH, peaji3yeMble C HCIOJIb30BAaHHEM CPEACTB OOy4YCHHS U
Bocniutanus Llentpos "Touka pocra". B ciyuae, eciu B 0011eo0pa3zoBaTesibHOM opraHu3aIuu, oomast
YHUCIIEHHOCTh OOYyYalOLIUMXCsl MEHbIIE YKAa3aHHOIO 3HAYEHMs, 3HAYEHHME II0Ka3aTelsd JIOJKHO
coctaBlsTh He MeHee 80% OT 00111elt YHCIEHHOCTH 00yYaroIXCs.

<4> B cnydae, ecnu B 00111€00pa30BaTEIbHON OpraHU3aIiy, 00Iasi YUCICHHOCTh 00YyJaromuxcs
MEHBIIIE 3HAYEHUS], YKa3aHHOTO B MOKa3aTelne 1, 3HaueHre moka3aTelis JOHKHO COCTaBIISITh He MEHee
20% ot obmeil uucneHHOCTH oOyuarommxcs. Jis MaJOKOMIUIEKTHBIX 00Ie00pa3oBaTeIbHBIX
OpraHHu3aIMil JOMyCKaeTCsl OTCYTCTBUE JIMLIEH3UH Ha TOTIOJIHUTEIbHOE 00pa30BaHKe U pPeaTn3yeMbIX
[IPOrpaMM JOIOJIHUTENBHOIO 00pa3oBaHUsl.

<5> B cooTBeTcTBUU ¢ NYHKTOM 2 YacTu 5 ctathu 47 deaepanpHoro 3akoHa ot 29.12.2012 N 273-
@3 "O6 obpazoBanuu B Poccuiickoit denepanun" noBbllIeHHE KBATUQHUKAUU NEAArOTHYECKUX
pabOTHUKOB OCYIIECTBISIETCS HE peXe OJHOro paza B Tpu roxaa. [loBelimieHue KBanuduKaimu
neaarornyeckoro paboTHuka 1enrpa "Touka pocta" 3acunThIBaeTCS IPU HATMYUU JIEHCTBYIOIETO (C
JIaThl MPOXOXIEHUS MPOILIO He Oojiee 3 JeT) yJOCTOBEPEHHs O MOBBIIMIEHUHM KBaTU(UKALMH IO
mporpamMmamM, COOTBETCTBYIOIIMM HampaBieHHocTsaM Llentpa "Touka pocrta", Wiaum MmpoxXoxACHUU
oOydeHus mO TmporpamMmaMm QeaepanbHOro omeparopa. Takke YYHUTHIBAeTCS Halu4ue Yy
Mearornyeckix padOTHUKOB YIOCTOBEPEHHH O TOBBIIICHHH KBATH(PHUKAIWK TI0 TpOTrpaMMaM W3
®denepanbHOTO peecTpa 00pa3oBaTeNbHBIX MPOrPaMM  JOMOJHUTEIBHOTO MPO(GECCHOHATHLHOIO
o0OpazoBaHus.

Ipunooswcernue N 3

K Memoouueckum pekomenoayusim

HEPEYEHD OBHIEOBPA3OBATEJIBHbBIX
OPTAHM3AIIUHA, HA BA3E KOTOPBIX IIJIAHUPYETCSI
CO3JAHUE U ®PYHKIIMUOHUPOBAHUE LIEHTPOB
OBPA30OBAHUSA ECTECTBEHHO-HAYYHOU U
TEXHOJIOT'HYECKOH HAIIPABJEHHOCTEM "TOYKA
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POCTA"B __ T'OAY B PAMKAX ®EJEPAJIBHOI'O
MPOEKTA "COBPEMEHHAS LHIIKOJIA"
HAIITMUOHAJIBHOT O ITIPOEKTA "OBPA3BOBAHUE" B
(HAUMEHOBAHUE CYBBEKTA

POCCHUHUCKOM ®EJEPAIINN)

N | HaumeHnoBanue HanmenoBanue IOpunnueckuii anpec [YucnenHocts | ManokoMIuIeKTHA

1/ | MyHHITUTIATBHOT | 00111€00pa30BaTeIbHO | 00IIe00pa30BaTEILHO | 00 yJarOIITUXC s (ma/Her,

I | 0 00pa3oBaHus | ¥ OpraHu3aluu, Ha | W opraHu3au# (1o i KOJIMYECTBO
0a3e KoTopou yCTaBy) KJIaCCOB-
TUTAHUPYETCS KOMILJICKTOB)

coznanue LlenTpa
"Touka pocra"

Ipunoowcenue N 4

K Memoouueckum pekomenoayusim

TUIIOBOE MNOJIOKEHHUE O HEHTPE OBPA3SOBAHUSA
ECTECTBEHHO-HAYYHOHM N TEXHOJIOIT'MYECKOU
HATIPABJJEHHOCTEM "TOUYKA POCTA" HA BA3E
<HAMMEHOBAHUWE OBIIEOBPA3OBATEJBHOU
OPITAHM3AIINN>

1. O01mue moJ10KeHUA

1.1. Lentp obOpa3oBaHUs €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampaBieHHOcTed "Touka
pocta" Ha 0aze <HauMEHOBaHHE 00IIE00pazoBaTEIbLHON opranuzanun™> (fganee - LleHTp) coznman c
LEeNbI0 Pa3BUTHUS y OOydYarOIIMXCSl €CTeCTBEHHO-HAay4HOH, MaTeMaTH4ecKod, HH()OpMalOHHON
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO W KPEATUBHOI'O MBIIUICHHS, COBEPIICHCTBOBAHMS
HAaBBIKOB €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HAIPABICHHOCTEN.

1.2. LleHTp HE sSBISETCS HOPUANYECKHM JIUIIOM W JACHCTBYET ISl IOCTHXKEHHS YCTABHBIX LIEJIeH
<HaWMEHOBaHHUE 0011e00pa30BaTENLHON OpraHu3aui> (Jajee - YUpexkJeHue), a TakKe B Iesix
BBIIIOJTHEHHST 3aJad M JIOCTHKEHUS TIOKa3aTeled W PE3ylbTaTOB HAIIMOHAJIBLHOTO MPOEKTa
"ObpazoBanue".

1.3. B cBoeil nearenbHocTH lleHTp pykoBoacTByeTcsa DenepanbHbIM 3aKOHOM Poccuiickoi
Oeneparun ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit deaepanun, ,
JpYrUMH HOPMAaTHBHBIMM JOKyMEHTaMu MuHucrtepcrBa npocsemnieHuss Poccuiickonn ®enepanun,
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WHBIMU HOPMAaTMBHBIMM IIpaBOBbIMM akTamMu Poccuiickoii ®denepanuu, mporpamMmon pa3BUTHS
<HaMMEHOBaHME 00Ie00pa30BaTENbHON OpraHu3alMy™>, IJIaHaMU paboThl, YTBEPKIECHHBIMU
ydpenurenem 1 HactoAmuM [lonoxxeHneM.

1.4. LleHnTp B CBOEH 1€ATEILHOCTH MOAUYMHACTCS PYKOBOAUTEIIO Y UPEXKACHUS (IIUPEKTOPY).

2. Leau, 3apaum, pyHkuuu aesrejabHoctu llentpa

2.1. OcHoBHOM 1ENbI0 JeATENbHOCTH LleHTpa sBiseTCS COBEPLICHCTBOBAHME YCIOBHM JUId
HOBBIILIEHUS] KadecTBa 0Opa3oBaHUs, PACIIMPEHUs BO3MOXKHOCTEH OOydaroluxcs B OCBOCHHUHU
y4€OHBIX NPEIMETOB €CTECTBEHHO-HAYYHOW M TEXHOJIOIMYECKON HalpaBiIeHHOCTEH, Nporpamm
JIOTIOJIHUTEIBHOIO 00pa30BaHUsl €CTECTBEHHO-HAyUYHOW M TEXHUYECKOI HalpaBIEHHOCTEH, a Takxke
JUISL IPAKTUYECKON O0TpabOTKU yueOHOro MaTepuaia no yueOHsIM npeameram "®dusuka”, "Xumus",
"bruonorus".

2.2. 3agayamu LleHTpa sSBIASAIOTCS:

2.2.1. peanu3amus OCHOBHBIX OOIIEO0pa3OBaTEIbHBIX NPOTPAMM IO YYEOHBIM IpeaMeTaM
€CTECTBEHHO-HAyYHOH M TEXHOJOTMYECKOHW HAIPaBICHHOCTEH, B TOM YHCJIE B paMKaX BHEYPOUYHOM
NeSITeTLHOCTH 00yJaromInXCs;

2.2.2. pa3paboTka W peajau3alus Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00I€00pa30BaTeIbHBIX
NpOTrpaMM €CTECTBEHHO-HAyYHOU U TEXHHMYECKOW HANIPaBJICHHOCTEH, @ TAK)KE HHBIX MPOrPaMM, B TOM
4YUCIIe B KAHUKYJISIPHBIN IEPUOL;

2.2.3. BOBJIEUCHHE o6yqafomnxc;1 Hn 1€Jarorut4cCKux pa6OTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD,

2.2.4. opranuzaiysi BHEY4eOHOM IeATEIbHOCTH B KAHUKYISPHBIA IEPUO, pa3padoTKa U peain3anus
COOTBETCTBYIOIIMX 0Opa30BaTENbHBIX MPOTpaMM, B TOM 4YHUCJE IS Jlarepeil, OpraHu30BaHHBIX
00pa3oBaTeNbHBIMHI OPraHU3alUAMU B KAHUKYJISIPHBIN TIEPUOI;

2.2.5. mnoBbimieHHEe MPodecCHOHATBPHOTO MacTepcTBa Iegarorudeckux pabotHukoB LleHTpa,
pean3yIoNINX OCHOBHBIE U JIOTIOJTHUTEIbHBIE 00IIe00pa30BaTENbHbBIE TPOTPAMMBI.

2.3. LlenTp nnsi JOCTUKEHHUSI LIEJIM U BBITIOJIHEHHMS 33/]a4 BIPABE B3aUMOJIEHCTBOBATH C:
- pa3IUYHBIMU 00pa30BaTEILHBIMU OPraHU3AMAMEI B (HOPME CETEBOTO B3aMMO,ICHCTBHS;
- C UHBIMU 00pa30BaTeIbHBIMU OpTraHU3aIUsIMHU, Ha 6a3e KOTOPhIX co3/aanbl IeHTpH! "Touka pocta";

- ¢ (enepanbHBIM  ONEPATOPOM, OCYILECTBISIOUIMM (QYHKIMH 1O HHGOPMAIMOHHOMY,
METOJIMYECKOMY M OPTaHU3aI[MIOHHO-TEXHUYECKOMY COIIPOBOXK/ICHUIO MEPOTIPUATHI O CO3JaHUIO U
¢yHkunoHupoBanuto 1eHTpoB "Touka pocra’, B TOM 4YHCI€ 10 BONPOCAM MOBBIIICHUSI
KBaJIM(DUKAIMY MTeJarornYecKux pabOTHUKOB;

- 00y4JarlmuMuUCS U POIUTENIMU (3aKOHHBIMU NPEACTaBUTEISIMU) OOYyYaIOIIUXCS, B TOM YHCIIE C
NPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHMA.

3. llopsinok ynpasiaenusi Llearpom "Touka pocra'

3.1. PykoBoguTens YupexaeHus N31aeT JOKaIbHbIN HOPMATUBHBIN aKT O HA3HAYEHUU PYKOBOAUTEIS
IlenTpa (KypaTopa, OTBETCTBEHHOTO 3a (DYHKIIMOHHMPOBAHHE M PA3BUTHE), a TAKXKE O CO3JaHUU
Lentpa u yreepxaenuu lonoxenue o nesteapbHoctu Llentpa.



3.2. PykoBoaurenem IlenTpa MokeT OBbITH Ha3HA4YeH COTPYOHHK YUPEKICHUS W3 YHUCIA
PYKOBOJAIIMX U IIEIarOrMYECKUX PAOOTHUKOB.

3.3. PykoBoaurens LlenTpa o0s13aH:
3.3.1. ocyiecTBISATh ONEPATUBHOE PYKOBOJACTBO LleHTpoM;

3.3.2. npexncraBiATh UHTEpechl LleHTpa Mo JOBEPEHHOCTH B MYHMIMIAIBHBIX, IOCYAapCTBEHHBIX
OpraHax permoHa, OpraHM3aIMsIX U pean3aluy neiel u 3agad Lenrtpa;

3.3.3. orumthIBaThCs Tiepe] PykoBoauTenem YupexaeHus o pe3yiabTarax padotsl LieHTpa;

3.3.4. BBINOJHATH UWHBICE OOS3aHHOCTH, MPEAYCMOTPEHHBIC 3aKOHOAATEIHCTBOM, YCTaBOM
Yupexaenus, T0KHOCTHOM HHCTPYKIMEN U HacToAmuM [lonoxxenuem.

3.4. PykoBonurens LlenTpa Brpase:

3.4.1. ocyiecTBIATh paccTaHOBKY KajapoB llentpa, mpuem Ha pabOTy KOTOPBIX OCYIIECTBIISIETCS
NPUKA30M PYKOBOJUTEINS YUPESIKICHUS;

3.4.2. 0 COTJIaCOBaHUIO C PYKOBOAMTENIEM Y UPEKICHHS OPraHU30BbIBATh Y4€OHO-BOCIIUTATEIbHBIN
nporecc B LleHTpe B COOTBETCTBUU C IeNsIMHU U 3aauaMu L{eHTpa 1 oCyIIeCTBISITh KOHTPOIb 3a €ro
peanu3anuei;

3.4.3. ocywmecTBIATh MOATOTOBKY OOyYaroIMXCi K Y4YacTHIO B KOHKYpCax, OJIMMIIMAJax,
KOH(EpEeHIMAX U MHBIX MEPOIIPHUATHUSX 110 MPOQIITIO HAIIPpaBJIeHUH AesTenbHocTH LleHTpa;

3.4.4. o coraacoBaHUIO C PyKOBOJUTENEM Y UPEKICHHS OCYLIECTBIIATh OPraHU3aluIoO U IPOBEIECHNE
MEpOIPUATHIA TI0 TPOPUITIO HAIIPaBJIeHUH earensHocTH LlenTpa;

3.4.5. ocymecTBIATh MHBIE IIpaBa, OTHOCSIIMECS K JeATelbHOCTH LleHTpa u He mpoTuBOpevalue
HelsiM M BHJAAM JESTEIbHOCTH 00pa3oBaTeNbHOM OpraHM3aliM, a TakXke 3aKOHOJATEelIbCTBY
Poccuiickoit denepanuu.

Ipunooscenue N 5

K Memoouueckum pekomeHOayusam

PEKOMEHJIAIIMM 11O UCITOJIB30OBAHUIO
CTAHIAPTHOI'O KOMILIEKTA OBOPYJIOBAHU S
IIEHTPA "TOUYKA POCTA" IIPU PEAJIN3AIINN
IMPOI'PAMM ECTECTBEHHO-HAYYHOM "
TEXHOJIOTMYECKOMW HAITPABJIEHHOCTEM

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

[TpuHIMIT TPEEeMCTBEHHOCTH CUCTEM 00opynoBaHus. OO0opya0oBaHHE IS TPOBEICHUS YUEHUIECKUX
MPaKTUYECKUX pabOoT SBISETCA OOMIMM [T YPOBHEW OCHOBHOTO OOIIEro M CPEIHETo OOIIero
oOpa3oBaHus. B cucteme HarisgHBIX CpPEACTB OOyUEHHUS W JIEMOHCTPAIMOHHOTO OOOPYIOBAaHUS
UMEIOTCSl 0a30BBIC AJIIEMEHTHI, O0IIMEe JJIT OCHOBHOTO OOIIETO M cpeaHero odmiero odpa3oBaHUsI.



[MudpoBast naboparopus U 00OpydOBaHHE OOIIETO HAa3HAYEHHUs TIO3BOJISIOT 00ECrevYnBaTh
NEeSITeIbHOCTh 00yYaroIUXCsi KaKk B OCHOBHOW, TaK M B CTapIieil MIKOJE, a B COBOKYITHOCTH C
uppoBeIMU JTabopaTropusMu 1O (pU3UKe, OMOJOTUU U XUMHUH - MPAKTHYECKYIO NEATEIHHOCTh B
paMKax M3y4eHHsI €CTeCTBEHHO-HAy4HBIX mpeaMeToB B 10 - 11 kiaccax Ha yriayOJieHHOM ypOBHE.

[TpuHIMO coueTaHMs KIACCHYECKMX M COBPEMEHHBIX CPEICTB H3MEpPEHHH U croco0oB
HKCIEPUMEHTAIBHOTO HCCIIEIOBaHMs SBICHUH. B cocraB 00OpyZOBaHUS BXOIAT KJIacCHYECKHE
CpeCTBa U3MEPEHHUs (HanpuMep: JMHAMOMETPbI, CTPEJIOYHbIE aMIIEPMETP U BOJIBTMETP) U LU POBBIE
npuOopsl (HampuMmep: TUQPPOBBIE BEChl, CeKyHAOMEp) M naTuuku. CoOMo/IeHHe 3TOro MPUHIUIA
uMeeT 0coboe 3HaYeHue 1)1 YPOBHsI OCHOBHOT'O 00I1IEro 00pa3oBaHus, HOCKOJIBKY 3/1€Ch IIPOUCXOJUT
3HaKOMCTBO CO ClI0cO0aMU U3MEpEHUs PU3MUECKUX BETUYHH, (POPMUPYETCs IOHUMAHUE TPUHIUIIOB
JIeMCTBUSL aHAJIOTOBBIX M3MEPUTENBHBIX NMPUOOPOB M 0OecneunBaeTcs Nepexos] K MCIOJIb30BaHHIO
MHCTPYMEHTOB I (PPOBOI TaOOPaTOPHH.

[IpuHuuMn npuopuTeTa YYEHUYECKOTO SKCIEPUMEHTA JJI pealnu3alli CUCTEMHO-AESITEIIbHOCTHOIO
noaxoAa. Peanmuzaiusi CUCTEMHO-IEATEIBHOCTHOTO TOJX0/a B OOYYEHUH E€CTECTBEHHO-HAYUYHBIM
npenMeraM 0OasupyeTcsi B IMEPBYIO OYepeb Ha BOBJICUCHHU OOYYAIOIIHUXCS B IMPAKTUYECKYIO
NCATCIIBHOCTSD I10 HpOBeIICHI/IIO Ha6JIIOIl€HI/II71 U OIIBITOB. HOBTOMY 3HAYUTCJIBHAA 4aCTb Ha6JHOIIeHI/II71
Y OTIBITOB, KOTOPHIE B TPAAUIIMOHHON METOIMKE MPEJIaraanuch KaK JIeMOHCTPAIMOHHBIE, IEPEHECEHBI
B pa3psi]] yueHu4Ieckux padot. CiieryeT OTMETHTh, YTO B HACTOSIIICE BpeMs U3ydeHUe (PU3UKU, XUMHUH
1 OUOJIOrMK B OCHOBHOM IIKOJIE 1 Ha 6a30BOM YPOBHE CTapIleii MIKOIbl OPUEHTUPYETCS HA OCBOCHHE
€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, KOTOPO€ HJIET Yepe3 pPa3BUTHE CIOCOOHOCTEH yyarimxcs
aHAIM3UPOBAThH Pa3HOOOPA3HYIO €CTECTBEHHO-HAYUHYIO HH(POPMAIUIO U UCIIOJIB30BATh MOJIyYEHHBIE
3HAHUS Il OOBSACHEHMS SIBIICHUU M TMPOIECCOB OKPYXKAIOIIETO MHUpPA; MOHUMATh OCOOCHHOCTH
WCIIOJIb30BaHUS METOJOB €CTECTBO3HAHMS JJIs IOJIYYEHHS HAy4YHBIX JaHHBIX; MPOSBISTH
CaMOCTOSTCIIBHOCTD Cy)KIIeHI/Iﬁ 1 ITIOHUMAThb pOJIB HayKI/I 1 TCXHOJIOTHYCCKUX I/IHHOBaIII/If/'I B paSBI/ITI/II/I
o0miecTBa; 0CO3HABAaTh BAXXHOCTh HAYYHBIX HCCIIEIOBAaHUI M MX CBA3b C HAIIUM MaTepUaIbHBIM
OKPY)KEHHEM U COCTOSIHUEM OKpyXaromed cpenbl. OpueHTanus Ha €CTeCTBEHHO-HAYYHYIO
TPaMOTHOCTh TMPEATNOaraeT akileHT Ha METOJOJOTHIO HAYKH M HANpPSIMYI0 CBA3aHO KakK C OOIIMM
YHUuCJIOM y‘IGHI/I‘ICCKI/IX OIIBITOB B Kypcax C€CTCCTBCHHBIX HaYK, TaK U HaHpaBJ'ICHHOCTI)IO X Ha
dbopMUpOBaHHE CaMOCTOSTENLHOCTH JEHCTBUI MpH MPOBEICHUU HAOIIOACHU, W3MEpPeHHH |
HCCIICIOBAHNH.

Hcnonp30BaHne CpeACTB HAMJIATHOCTU U y4eOHOTo 000pYyAOBaHUS B yUeOHOM IPOIIECCE HAIPABIECHO
Ha BBITIOJHEHUS CIeAYIOIMX (YHKIMI: o0ecrednBaroT 0oiee MONMHYI0 U TOUYHYI0 HH(popMaluoo 00
M3y4aeMOM SIBJIEHUU WM O0OBEKTE U TEM CaMbIM CIOCOOCTBYIOT MOBBIIICHUIO KaueCcTBa 00y4YeHNS,
MOMOTal0T B MaKCUMaJIbHOM MEpe pa3BUTh IO3HABATEIbHBIE MHTEPECHl YYaIIUXCs; IMOBBIIIAIOT
YPOBEHb HATJISIIHOCTH U JIOCTYIMHOCTH OOYUYEHHS;, YBEIIMUMBAIOT 00bEM CaMOCTOATEIHLHON PabOThI
YUYAIIUXCS HA YPOKE U BHEYPOUHOU JE€ATEIBbHOCTH; CO3MAI0OT YCIOBUS ISl OPraHU3alUU TPAKTUKO-
OPUEHTHPOBAHHOW MTPOCKTHOM U UCCIIEAOBATEILCKON NEITEIbHOCTH; JAI0T BO3MOXKHOCTh JJOCTYITHEE
U T1y0’Ke PacKphITh COJIEpKaHNe yUeOHOT0 MaTepraa, CiocoOCTBYIOT (OPMUPOBAHUIO Y YUAIIIHXCS
MOJIOKUTETHHBIX MOTHBOB OOYYCHHS.

Baxwueiimeir uvacthto ocHamenus lLlentpa "Touka pocra" sBisercs uugppoBas nabopaTopus,
nepeyeHb JaTYUKOB KOTOPOM MO3BOJISET MCIOJIB30BATh 3Ty Ja0OPaTOpHIO MPHU U3y4yeHUHU (U3UKH,
XUMHHU ¥ OMoJoruu. BBeseHue B MIKOMBHBIN 3KCIIEPUMEHT HU(POBBIX JTaTYUKOB JJISI PETUCTPALIIH
Pa3IMYHbIX BEJIUYMH M BO3MOXKHOCTH MCIIOJIB30BATh KOMIbIOTEP (CMApT(OH WM IUIAHLIET) IS
pacyeToB W O(QOPMIICHHS pE3YJIbTATOB OIBITOB, MO3BOJSET INEPEUTH Ha HOBBIM KaueCTBEHHBIH
YPOBEHb MPOBEACHUS HW3MEPEHHM, YIPOCTUB IIPOLIECC W3MEPEHHH M ITOBBICUB HX TOYHOCTb.
[TosBnenne uM@POBBIX TEXHOJIOTHI B J1a0OpaTOPHBIX pabOTax MOBBIMAET MX AaKTyaJbHOCTh U
IIPUBJIEKATEIILHOCTh B COZHAHUM COBPEMEHHOTI'O IIKOJIBHMKA, YCUJIMBAET HAIIAHOCTh KaK B XOJ€



OTBITOB, TaK W MpH 0OpabOTKE pPE3ylbTAaTOB C HCIOJIB30BAaHUEM NPOTrpPaMMHBIX cpeacTB. s
9KCHEPUMEHTOB 110 OMOJIOTUM U XMMHUHU 3TO SABJISETCS 3HAUYUMBIM IIE€PEXOJOM OT KadeCTBEHHBIX
HAOJIIOJIEHUI U OIIBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.

Hcnons3oBanue 1udpoBoil a0OpaTOpHH CYIIECTBEHHO HM3MEHSET IMOAXOABl K TPOBEACHHIO H
JEMOHCTPALIMOHHBIX, U YIEHUYECKUX OMBITOB:

Hcnonbp3oBanue I.IPI(i)pOBbIX JaTYUKOB B KauCCTBC MU3MCPUTCIIBHBIX HWHCTPYMCHTOB H3MCHACT
oAXOAbI K IPOBCACHUIO IIPAMBIX I/I3MepeHI/Iﬁ (bI/I3I/ILICCKI/IX BCJIMYHH.

TpaguIIMOHHO B KayecTBE CPEICTB HM3MEPEHHS WCIIOJIB30BAIUCh MPOCTCUIINE HWHCTPYMEHTHI
(ppIlUaXHBIE BECHl M PA3HOBECHI, MEH3YpKa, JTUHAMOMETpP, TEPMOMETP) M CTPEIIOYHBIC MPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnonb3oBanue nU(POBBIX TATYNKOB MO3BOJIIET HA COBEPUICHHO JPYroM KayeCTBEHHOM YPOBHE
IPOU3BOIUTH U3MEPEHUS BPEMEHHU, PACCTOSTHUSL, UMETh BO3MOXHOCTh PETUCTPUPOBATh U HAOII0aTh
MU3MEHEHUE BO BPEMEHH TaKMX BEJIMYMH KaK TEMIIEpaTypa, JJIEKTPUUECKOE HAIIPSKEHUE, CUIIA TOKA U

T.1.

OTH BO3MOKHOCTH MO3BOJIAKOT, HAIpUMED, Ha YPOKax (1)I/I3I/IKI/I C BBICOKOM TOYHOCTBIO HU3MCPUTDH
MIHOBCHHYIO CKOpPOCTH TCJia, ABMIXYLICIOCA HCEPABHOMCPHO, Ha6JHOIlaTI) B AWHAMMUKE IIPOLECC
BHGKTpOMaFHHTHOﬁ WHAYKIIMU, BOBHUKHOBCHUC U U3MCHCHUC MHAYKIIMOHHOI'O TOKa, UCCICAOBATH
HN3MCHCHHUEC TCMIICPATYPhI C TCUCHUECM BPEMCHU B IMTPOLECCEC YCTAHOBJICHUA TCIIJIOBOI'O PaBHOBECHUA U

T.1.

Ha ypoxax Ouosoruum mnosBISE€TCS BO3MOXKHOCTb IOJIYYUTh KOJUYECTBEHHbIE JaHHbIE IIPU
IPOBE/ICHUH ONBITOB, HAIIPUMEP: IPU OINpe/ieleHuu (aKkTOPOB, BIUSAIOLIMX Ha CKOPOCTh Ipolecca
(doTocuHTE3a, IPU U3YUEHUH JbIXaHUS KOPHEN U JIMCTHEB, IIPU UCCIEA0BAHUN YCIOBUN TPOPACTAHUS
CEeMsH U T.1.

Ha ypokax XMMHUM Ha KOJIMYECTBEHHBIH YPOBEHBb MEPEXOJAT MpaKTHUECKUEe paboThl MO H3YUYEHUIO
Ipolrecca JIEKTPOIN3a, UCCIEJ0BAHNE dK30TEPMUYECKUX U SHIOTEPMHUUYECKUX PEAKIUH, TEMI0BOTO
spdekta ropeHuss TormBa U T.J. C HCHONB30BAaHUEM TPAAULMOHHBIX "aHAJIOrOBHIX" CpPEACTB
NOJ0OHBIE W3MEPEHMsI BBINOJIHUTH HEBO3MOXHO. OpHako, NpH Tmepexoae Ha LUPPOBYIO
71a00paTOPUIO B TEMAaTHUECKOM IJIAHUPOBAHUU HEOOXOIUMO MTPETyCMOTPETh IOTOJHUTEEHOE BpEMsI
JUist 00ydeHus padoTe ¢ JaTYMKaMU, BKJII04as COOPKY AKCIIEPUMEHTAIbHOW YCTAHOBKH C IaTYMKaMU,
CHSATHE MOKA3aHUM ¢ DKpaHa KOMIIBIOTEPA, OIIPEEIICHNE IOTPEIIHOCTEN N3MEPEHHH.

s paGoThl ¢ HUPPOBBIMH JaTUUKAMM HCIIOJIb3YETCS CIIEMaIbHOE MPOrpaMMHOE OOecrieueHue,
YCTAHOBJICHHOE Ha KomibtoTep. lJis KOMMyHUKaluM HUQPOBBIX TAaTUYUKOB, 3alMCU U XPaHEHUS
uH(pOpMalny, MOTYYEHHON C UX MOMOIIBIO, IIU(PpOBas J1adopaTOpPUs UCIOIb3YETCSd B KOMIUIEKTE C
HOYTOYKOM C HEOOXOAMMBIM YCTaHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM.

Hcnonb30BaHue KOMIBIOTEPHOH (DOPMBI PEruCTpalliy TMOJYYEHHBIX 3HAYCHMH M TOCTPOCHUS
rpagukoB H3MEHSET MOAXOAbl K O(OPMIIEHHIO JAa0OPATOPHBIX U MPaKTUYECKHX paboT
00yJarIuMucs.

JlanHble, MoydeHHbIe TPU MOMOIIM HU(GPOBBIX TaTYMKOB, BHOCSATCS B 3JIEKTPOHHBIE TAOJUIIbI, UTO
MO3BOJISIET CTPOUTH TpaUKH 3aBHUCUMOCTEH HCCIIeAyeMBbIX BEIMYMH Ha 3KpaHe KoMmmbioTepa. Ha
OCHOBaHUU ATUX TpaUKOB JEJIaTh BBIBOJIBI O XapaKTepe 3aBUCHUMOCTH BEJIUYHMH OT BPEMEHHU WM
Jpyrux napamerpoB. Ha yriybineHHOM ypoBHE 1ieieco00pa3Ho o0y4yaTh MPOBOAUTH ANIPOKCUMALIHIO
BbIOpaHHBIX TOYEK UTOTOBOM rpaduuecKoi 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKXHOCTH TIO3BOJISIOT ABTOMATU3HWPOBATh PYTUHHBIC MPOLCAYPHI 3alIOJTHCHHA



TaOJMI, BBHINOJIHEHHE OJHOTUIHBIX pPacdyeToB, MmocTpoeHust rpadukoB. Lludposas doTokamepa
no3BosisieT  cororpadupoBaTte COOpPaHHYIO SKCICPUMEHTAIBHYIO YCTAaHOBKY W HPUKPEIUTH
¢dororpaduro B 371eKTpOHHBIA OoT4eT. TakuM 00pa3oM, OCYIIECTBISIETCS MEpexoa K 0(pOPMIICHUIO
9JIEKTPOHHOTO OTYETa O MPOJICIIAHHOM KCIIEPUMEHTE, TPOSKTHON MIIM HCCIIEIOBATENILCKON padoTe.

B03MOXXHOCTE HCITOJIE30BaHUS BI/IIIGOHa6J'IIO,I[eHI/I5I 3a MpoucCCOM BBIITOJIHCHHSA IMMPAKTUYCCKUX pa60T
O6yanOH_[I/IMI/ICSI HU3MCHACT NMMOAXOJbI K OICHHBAHUIO pa60T.

OJEeKTPOHHBIM OTYET O MPOAETAHHOM NpPaKTUYEeCKOH paboTe MOXKET CONPOBOXKIATHCS
NpUKpeIUieHHON  (oTorpaduei, KoTopas MO3BOJISET OICHUBATH IPABMIBHOCTH COOpaHHOU
9KCHEPUMEHTAJIbHON YCTaHOBKH, O0OJI€€ MOIHO ONPEAEATh NOIHOTY U IPABUIBHOCTh IPOAEIAHHOTO
UCCIIEIOBaHMS, aHAIM3UPOBATH JJOCTOBEPHOCTH MPEACTABICHHBIX IKCIIEPUMEHTAIBHBIX TaHHBIX. [Ipu
OJIHOBPEMEHHOM BBIIIOJIHEHUH Pa3HbIMU TIPYNIaMU OOYYAIOIIMXCS Pa3HbIX MCCIEN0BATEIbCKUX
paboT 1enecoo0pa3Ho UCIOIB30BATh BUICO3AINUCH BCETO X0/1a paboT. B 3TOM cinydae oneHUBaThCs
MOTYT HE TOJIBKO ITPEIMETHbIE PE3YJIbTAThl, CBA3aHHBIE C IPOBEIEHUEM KOHKPETHOTO 3KCIIEPUMEHTA,
HO U KOMMYHHMKATHUBHBIC U PETYJIATUBHBIC JACHCTBUS: IUIAHUPOBAHUE PAaOOTHI, OTCICKUBAHUE X0/
paboThl, KOPPEKIMs IU1aHa pabOThl, KOMMYHHKAIMsI B COBMECTHOHN JESATEIbHOCTH, Haludue (Uiu
OTCYTCTBHEC) KOH(JIMKTOB M CITOCOOBI UX PEIICHUS.

Hcnonp3oBanue nupoBbIX JTa00paTOPH CYHIECTBEHHO PACIIMPSIET CIIEKTP BO3MOXKHBIX ONBITOB U
UCCIIEIOBaHUH, 0OCOOEHHO 3TO KacaeTcs U3y4eHus: OMOJIOTUH U XUMUH.

Pacumpenne crekrpa BO3MOXHOCTEH MOXKHO IPOWJUIIOCTPUPOBATh HAa MPUMEPE HU3YHEHHUS
3JIEKTPOMArHUTHOM MHAYKIMU B Kypce (usuku. [Ipu HMcronp30BaHMM CTPEIOYHOTO aMIlepMeTpa
TPAIUIIMOHHO HAONIONAIOT JUIIb ()aKT BO3HUKHOBEHHSI WHIYKIIMOHHOTO TOKAa B TMPOBOJHHUKE U
U3MEHEHHE €ro HalpaBJICHUs IPU U3MEHEHHUH CKOPOCTH BHECEHUS MarHuTa MM €ro MOJIIPHOCTH.
Hcnonp3oBanne LU(PPOBOro AaTyuka MO3BOJSET MONyduTh ocuuwmiorpammy OAC uHIyKIUH,
BO3HHKAIOIIEH B KaTYIIKe, IIPU MPOJIETe Yepe3 Hee MarHuTa. DTO MO3BOJISET CPAaBHUBATh 3HAUECHUS
MakcuMaibHbIx DJIC mpu mposere yepe3 KaTyIIKy MarHuTa ¢ pa3HbIMU CKOPOCTSIMH U C pa3HOU
HOJIIPHOCTBIO, aHAJIN3UPOBATh BUJ MOJIy4YEHHOU 3aBHCHUMOCTH, KOHCTPYMPOBaTh
AKCIIEPUMEHTAJIbHBIE 33J]a4l 110 U3YYEHHIO 3JIEKTPOMAarHUTHON MHIYKIIUU.

[Mu¢posast nabopaTopusi MO3BOJSET OPraHU30BaTh IPOEKTHYI0 M Yy4e€OHO-HCCIIEI0BATENIbCKYIO
JeSITebHOCTh LIKOJBHUKOB KaK B paMKaX YpOKOB, TaK M BO BHEYPOUHOH nesTenbHocTH. Hamuuue
pa3HooOpa3HBIX MUQPPOBBIX JAaTYMKOB Ja€T BO3MOXKHOCTH TPOBOJHMTH CaMbIe pPa3HOOOpa3HbIC
UCCIIIOBaHMs, ONUPAsACh HAa MHTEpechl oOyyaromuxcs. B kadecTBe mpuMepa MOXHO NPHUBECTH
WCCIICIOBAaHUST  HKOJIOTUYECKON HANpaBJICHHOCTH TIO0 BBIABICHHIO (DAaKTOPOB  3arps3HEHUs
OKpY’Karollel cpelibl, U3y4eHUIO 3KOJIOTMYECKOT0 COCTOSIHUS MOMEIEHHUH IIKOJIbI, TOYBbI, BO3/1yXa
B HAaceJEHHOM MyHKTe M T.J. MccnenoBarenbckue paboThl ¢ UCIOIb30BaHUEM LU(POBBIX JaTUUKOB
nenecooOpasHo npeanarath ydamumcs 10 - 11 kmaccoB B paMkax 00s13aTeIbHOM JUIsl HUX MPOEKTHOM
NeSITeTHHOCTH. BBITIOTHEHNE TaKUX TPOEKTOB SIBISIETCS OCHOBAHHUEM JIJISI OIIEHKH HE TOJBKO YPOBHS
c(OPMHPOBAHHOCTH MPEIMETHBIX PE3YIbTATOB, HO UTOTOBOM OLIEHKH JIOCTH)KEHUS METaIpeIMETHBIX
pe3yabTaTOB OOYYCHHS: KOMMYHHUKATUBHBIX (KOTOPBIE OIIEHWBAIOTCS KaK B IPOIIECCE MPOBEICHHS
paboThl, Tak M B TPOLECCE 3AIUTHl MPOEKTa MM HUCCIEIOBaHMSA) U PETYISATUBHBIX (KOTOpbIE
OIICHUBAIOTCSI B MTPOIECCE BHIITOTHEHHSI TPOEKTA).

OcHamenue a1 u3ydeHus GU3MKU MPEACTaBICHO B BUJE 000pyHI0OBaHMS I AEMOHCTPALMOHHBIX
OTIBITOB U 00OPYIOBaHMS Ui 1aOOPAaTOPHBIX pabOT U yYEHUUECKHUX OIBITOB, BKIIOYask OOLIYIO IS
€CTeCTBEHHO-HAYYHOT0 IUKJIAa IU(PPOBYIO JIaOOPAaTOPUIO, a TaKke IU(PPOBYIO J1IAOOPATOPHUIO IO
¢uznKe (KaKk JONOJHUTENbHBIN 3JIEMEHT ISl YTIIyOJIeHHOTO N3ydeHus: (PU3HKH).

JeMoHCTpanioHHOE 00Opy/MOBaHHE O00ECIIEUnBAeT BO3MOXKHOCTh HAOIIOJEHUS OOJBIIMHCTBA



HN3Yy4aCMbIX SIBJIeHI/II\/JI, mponeccoB M 3aKOHOB. ODTO BO3MOKHO npu OINTHMAJIBHOM COYCTAaHHUU
aHAJIOTOBBIX M LM(POBBIX CPEICTB HAOIIOAEHUSA, aHaIu3a W3MepuTenbHOM uHpopmanuu. Tak,
Harpumep, Ui Kypca (PU3MKH OCHOBHOM HIKOJIBI €CTh BO3MOKHOCTB JIEMOHCTPALIMHU KIIACCHYECKHUX
JIEMOHCTPAllMOHHBIX AKCIIEPUMEHTOB: IajieHue Tel B TpyOke HbroTOHa, AeMOHCTpauus AEHCTBUS
aTMocgepHoro aaBineHus, 3akoHa [lackais, n3MeHeHus: oObeMa TeJ IpY HarpeBaHuM (OXJIaXKIACHUH ),
OPUTSDKEHUsT MoJieKyal M T.4. HabGop mo siekTpocTraTHkKe AaeT BO3MOXKHOCTh JE€MOHCTpalUu
AJIEKTPU3ALIUNU TEJl, 3aKOHA COXPAaHEHUS 3apsi/ia, JINHUN HaPSYKEHHOCTH 3JIEKTPUUECKOTO MO U T.A.
U MOJKET UCIOJIb30BaThCS KaK 8 Kjacce MpU M3YyYEHHUHU 3JIEKTPOMArHUTHBIX sIBJIEHUH, Tak U B 10
KJIacCe IPU U3Yy4EHUU DIIEKTPOCTATUKU.

[Tpu mpoBeACHUH IEMOHCTPAIIMOHHBIX OTIBITOB JOJKHBI COOTFOAATHCS TPEOOBAHUS K X HATJISITHOCTH
(sScHast ¥ TOHSATHAs MOCTAHOBKA OIbBITA), BUAUMOCTH JIJIS BCEX ydaluxcs kiacca (MpU HaJTMYUU
MEJIKUX JIeTaJeld WHCIIONBb3YeTCs WX YBEIMYEHHOE H300pakeHHWe IpH TMOMOINU BeO-KaMephl),
SMOILIMOHATIBHOCTH W, TIO BO3MOKHOCTH, 3aHMMATEIILHOCTH (JIEMOHCTPAIMOHHBIA OMBIT JIOJDKCH
BBI3BIBATh MHTECPEC yUYaAIIUXCS, CO37aBaTh MOTHBAIMIO K M3YUYCHHIO MPEIMETa) U yOeAUTEeIbHOCTH
(moka3pIBaTh TOT 3P HEKT, Ha JEMOHCTPAIIMIO KOTOPOTO OH OBLIT HAIpPAaBIICH).

Onnako peanm3anys AEATEIBHOCTHOIO IOAXOAAa B O0y4eHMHM (U3UKE IEPEeHOCHT AakKIeHT ¢
JIEMOHCTPAllMOHHOTO AKCIEpUMEHTa Ha ydyeHndyeckuid. Hampumep, mo MexaHuKe HCCIeI0BaHHE
KMHEMATUYECKHX 3aKOHOMEPHOCTEH, 3aKOHOB TUHAMUKH, KOJI€OATEeIbHBIX IBUKCHUN MIEPEHECEHO B
YYEHHUYECKUH 3KCIIEPUMEHT C COOTBETCTBYIOIIMM HaOopoMm oOopynoBaHus. Ilpum wusydenun
JIEKTPOAMHAMUKU J1a0OpaTOpHOE OOOpYIOBAHUE II03BOJIIET HCCIEA0BAaTh HE TOJIBKO 3aKOHBI
IOCTOSIHHOTO TOKa, HO C HCIOJb30BaHUEM KOMIIBIOTEPHOro ocuuiuiorpada mo3Bosier
pOoHA0II01aTh U UCCIEN0BATh JIEKTPUYECKUE LENH MEPEMEHHOrO TOKa, OJOK JHUOJ0B IO3BOJISET
UCCIIEIOBaTh BOJbTAMIIEPHBIE XapaKTEPUCTUKU aAuoja. Ilpu u3yuyeHUM ONTHKH J1abopaTopHOE
000py/s0BaHUE TMI03BOJSET H3YYUTh 3aKOHbI T'€OMETPUYECKOM ONTHUKHM (IPEIOMJICHHE CBETa B
HOJYLWINHAPE M IOJy4YeHHEe M300pakeHus B JIMH3aX) M IMPOHAOII0AAaTh OCHOBHBIC SBJICHUS
BOJIHOBOM onTuku (MHTepdepeHuuss | Noispu3alusi), HCCIenoBaTh JAUQPPAKIMIO CBETa
(TudpakMOHHAS PElIeTKa).

B cooTBeTcTBHM ¢ IpeIMETHBIMU pe3yibTaTaMu 00yueHus puzrnke o00pyq0BaHUE I YYEHUYECKUX
ONbITOB O0OecrevYnBaeT MPOBEJACHHE CIEAYIOIIUX TUIOB padOT, CrpYyNIHUPOBAHHBIX IO BUAAM
JeATEIbHOCTH, HE3aBUCUMO OT UX TEMaTUYECKOU ITPUHAUICKHOCTH:

1. IlpoBeneHre NPSIMBIX H3MEPEHHH QU3NIECKUX BEIHMUUH (M3MEpEHUE MAcChl, 00beMa KHUIKOCTH,
TEMIepaTypbl XHJIKOCTH, CHUJIbI, CHJIbl TOKA, HANpSIKEHHs) C MCIOJIb30BAaHHMEM AaHaJOrOBBIX H
U (POBBIX PHUOOPOB.

2. IIpoBepka 3a/laHHBIX MPEANIONIOKEHUH (IIpsiIMble U3MEpEHUsl (PU3NUECKUX BEIUMYMH U CpaBHEHHE
3a/laHHBIX COOTHOLIEHUI Mexay HuMHK). Hampumep: mpoBepka yclnoBui IJIaBaHHUS TeJl, YCIOBHH
paBHOBECHsI pbluara v 0JI0KOB, 3aKOHOMEPHOCTEH MOCIIEI0BATEIBHOTO U APAIIEIbBHOTO COEAUHEHMS
IIPOBOJAHMKOB U T.J.

3. Pacyer mo moJy4eHHBIM pe3yjibTaTaM MPSMBIX U3MEPEHHH 3aBUCMMOro OT HHMX MHapamerpa (B
OCHOBHOMH IIKOJI€) U KOcBeHHbIe u3Mepenus (B 10 - 11 knaccax). Hanpumep: yckopeHue Tena mpu
PaBHOYCKOPEHHOM  JIBWXKEHUH, YCKOPEHHE CBOOOJHOTO TMaJCHMs, IKECTKOCTh MPY>KUHBI,
KO3 PUIIMEHT TPEHUs CKOJIBKEHUS, MEXaHn4ecKas paboTa U MOIHOCTh U T.JI.

4. HaOmioeHue SIBIEHUI M MOCTAHOBKA OIBITOB (Ha KAaYeCTBEHHOM YPOBHE) MO OOHAPYXEHHUIO
¢dakTopoB, BIMAIOUIMX Ha MpOTEKaHWE JaHHBIX sBiIeHMH. Hampumep: mnpsMonuHeiiHOe
pacrpocTpaHeHHEe CBETa, JUCIEPCUs CBETa; U3yUeHHE CBOMCTB M300paKEHUS B TJIOCKOM 3epKaje U
T.IL



5. UccrnenoBanue 3aBUCUMOCTH OJHOW (PU3MUYECKOW BETMYMHBI OT APYro € MpeACTaBICHUEM
pe3yibTaToB B BHJE rpaduka M pacuera MCKoMoro mnapamerpa. Hampumep: 3aBHCHMOCTH IIyTH
PAaBHOMEPHO JBMIKYIIETOCS Tela OT BPEMEHH JIBUKCHHsI TEJIa; CUJIbl TPEHUS CKOJIBKEHHUS OT CHUJIbI
HOPMAaJIbHOT'O J1aBJICHUs], KaueCcTBa 0OpaOOTKHU MMOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CUJIbI TPEHHUS OT
IIJIOLIAY COIIPUKOCHOBEHMS TEJI; CUJIBI YIIPYTOCTU OT YAJIMHEHHUS NIPY>KUHBIL; BHITATKUBAKOLIEH CUIIBI
0T 00beMa NOrpyKEHHON YacTu TeNa U OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH
Tela, OT TIyOUHBI, HA KOTOPYIO IIOTPYKEHO TENO U T.1.

JlaboparopHoe o00OpymOBaHHE O0O0ECIICYMBACT CAMOCTOSITEILHBIA YYEHUYECKH JKCICPHUMEHT,
KOTOPBII MOKET UMETh pa3JInyHble (GOPMBI: PPOHTATBHBIA SKCIIEPUMEHT ((POHTAIBHBIC OIBITHI U
nabopaTtopHbie pabOTHI), padOTHl MPAKTHKYMa, Y4eOHO-HCCIENIOBATEIbCKHE PA0OTHI U MPOSKTHI
IKCIEPUMEHTAIBHOTO XapakTepa. [Ipy 3TOM HOPMATHBHO-00S3aTENIbHBIM BHE 3aBUCUMOCTH OT
ypOBHS U3ydeHus (Hu3uku (0a30BbINA WK YTIyOICHHBIN) 1 00pa30BaTeNbHOM MIPOrPaMMbI (OCHOBHAS
WIN CPEJIHSS IIKOJIA) SBISETCS (PPOHTAIBHBIN dKCIIEpUMEHT. IMEHHO mocpecTBOM (POHTAIBHOTO
OKCIEPUMEHTA JOCTHTAIOTCS TPEAMETHBIE PEe3yNbTaThl AKCIEPUMEHTAIBHOTO XapakTepa, a
YUYAIIUMHUCS OCBaMBAKOTCS CIIOCOOBI JIEHCTBUN, COOTBETCTBYIOIIUE YKA3aHHBIM BBIIIE IMATH THUIIAM
pabot. JlabopaTopHbIl MPAKTUKYM I€J1€CO00pa3eH TOJIBKO NpHU YIIyOJIeHHOM YPOBHE HU3y4YEHUS
npeamera.

OnTUMaIBHBIM IS TOCTYDKEHUS IIeJiei MpoBeneHUs (POHTATBHOTO 3KCIEPUMEHTA SIBJISICTCS
npeJicTaBIeHHE J1a00paTOPHOTro 0OOPYIOBAHMS U MAaTEpUAIOB B BUJE TEMATHYECKIX KOMIUIEKTOB IO
MEXaHUKE, MOJICKYJISIpHOW (U3UKE, DIIEKTPUUECTBY U onTHKe. MCrmoiapb30BaHHE TEMaTHYECKUX
KOMIUIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAXKHEHILEro YMEHUs, KaK MoA00p ydalluMUcs
000pyIOBaHUS B COOTBETCTBHUM C IIEJIBI0O HCCIEAOBAaHUS ©3 U30BITOYHON HOMEHKJIATYPHI
MPEJIOKEHHOTO KOMIUIEKTA; MO3BOJISET MPOBOJUTH IKCIEPUMEHTAIbHYIO paboTy Ha JIOOOM dTare
YPOKa; YMEHBIIIACT TPYIAOBBIC 3aTPAThI YUUTEIIS ITPH MOATOTOBKE K yPOKaM, ITOCKOJIbKY HE TpeOyeTcs
MEPEKOMIIOHOBKA 00OPYI0BAaHUS B COOTBETCTBHH C 33/la4aMH KOHKPETHOTO YpOKa.

HpI/I IJIAaHUPOBAHUHN TIPAKTHYCCKUX pa60T BA)XHO HMMCTb B BHUIAY, YTO HNPCIMCTHBIC PE3YJIbTAThI
SKCIICPUMCHTAJIBHOTO XapaKTepa MOryT OBITH OCBOEHBI TOJIBKO IIpru OITHUMAJIBbHOM COUYCTAHHUUN
KpaTKOBPEMCHHBIX (prHTaJ'IBHLIX OIIBITOB U OJHOYAaCOBBIX J'Ia60paT0pHHX pa60T.

Baxxnoe 3HadueHwe umeer TOT (HakT, YTO B COCTaB (POHTAIBHOIO OOOPYAOBAaHUSA HapsALy C
AQHAJIOTOBBIMM BXOJAT M LUGPOBBIE cpeacTBa Hu3MepeHHs. K HUM OTHOCATCS 3JIEKTPOHHBIN
CEKYHJIOMED C IaTYMKaMHU, FJIEKTPOHHBIE BEChI M TaTYUKU LM (poBoii 1abopaTopuu. Takum oOpazom,
OpU TPOBEJACHUU (DPOHTAIBHOTO 3KCIEPUMEHTa B OCHOBHOM IIKOJ€ YYEHHKH 3HAKOMATCS C
AIIEKTPOHHBIMU CIIOCO0aMU U3MEPEHHUM U BHIYUCIICHUI.

brnok oOopynoBaHusi A ydeHUYecKHMX paboT mo ¢uszuke cPopmMupoBaH Ha 0aze MepedHs
o0OpynoBaHUSl JUId TPOBEJEHHMS OCHOBHOTO TOCYAApCTBEHHOIO 5JK3aMeHa Mo (usuke.
Hcnonp3oBanne mpuOOpPOB ¥ 000PYIOBAHUS C €AUHBIMU JIJIsI BCEX 00YJaIOINUXCS XapaKTePUCTUKAMHU
MO3BOJISIET CTAaHAAPTU3UPOBATH MPOLIEAYPHI BBITOIHEHHS SKCIIEPUMEHTAIBHBIX 3aJaHUN Ha K3aMEHe
U 00ECIeYnTh HAJEKHYIO OICHKY pPE3yJIbTaTOB HAa OCHOBAaHHWH HSKCIEPTHOW IMPOBEPKH OTBETOB
oOyyaromuxcs. [Ipu 3ToM ocHOBaHMEM Ui BbIBOJA O MPABMIIBHOCTU MPOBEAEHUS JaHHOTO OIbITA
SIBIISTIOTCSI PE3YJbTaThl, MOJNYYCHHBIC YYalTUMHCS TIOCPEIACTBOM MPSIMBIX HM3MEPEHHU 3aJaHHBIX
(bU3nUEeCKUX BETUYMH.

HaGop nnsi mpoBeneHHsT OCHOBHOTO TOCYJAapCTBEHHOTO 5K3aMEHa OO0ecredruBaeT pa3padoTKy
HECKOJIbKUX OJIHOTHITHBIX 33JJaHUil MPHU HCIOJB30BAHUM OJIMHAKOBOTO OOOPYIOBAHUS C Pa3HBIMH
XapaKTePUCTHKAMHU. DTOT MOJIXO]T IIeJIECO00pa3HO HUCIOJIB30BATh M MIPH MPOBEACHUH (HPOHTATBHBIX
OTIBITOB U JabOpaTOpHBIX paboT. Hampumep, mpu mpoBeneHUH HCCIEIOBAHUS 3aBUCUMOCTH CHITBI



TOKa OT HAIPsKCHUA MOKHO BBIACIWTL B KJIACCC TI'PYIIIbI, KOTOPLIC GYIIYT MMpOBOAUTL HJAaHHOC
HCCIICAOBAHUE, UCIIOJIB3Yys PE3UCTOPLI C pa3HBIM COIPOTHUBJICHHUEM, U JTaMIIOUKY. Ilo pe3yiibTaTaM
MOKHO CPAaBHUTH INOJYYCHHBIC 3aBUCHUMOCTH, 06Cy,Z[I/ITB T'paHUIIbl BBIIIOJIHCHUA 3aKOHA Owma JUIA
ydacTKa OeIHr, OIPEACIIUTb COIIPOTUBIICHUA PE3UCTOPOB.

CreryeT OTMETHUTBD, YTO IPHU MPOBEICHUN (PPOHTATBHBIX OMBITOB M JJa00OPATOPHBIX PAOOT B OCHOBHOM
IIKOJIe TpeOyeTcs 3amuch pe3yJIbTaTOB BCEX TMPSMBIX HM3MEPEHUH C Y4eTOM aOCOIIOTHOM
MOTPEITHOCTH. 3/1€Ch TPH  HCIOJB30BAHMHM  TPAAMIIMOHHOTO  000pymoBaHUs (MEH3YPOK,
JUHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AaMIIEPMETPOB M BOJBTMETPOB aAOCOITIOTHYIO
MOTPEITHOCTh IEJIECO00Pa3HO CBA3BIBATH C IIEHOM JCICHHs MPUOOpa, a Mpu nepexoae K MudpoBbIM
UHCTpyMeHTaM (uudpoBbIe Bechl M AaTYMKH) YYUTh paboTaTh C OMUCAHUSAMHU 3TUX MPHUOOPOB,
BBIZICIISISL TaHHBIE 00 a0COTIOTHON MOTPENTHOCTH, JIMOO IpeaiaraTh 3HaYCHUE MOTPEIIHOCTH B TEKCTE
3aJaHUH.

[Ipu nmpoBeeHNM MCCIeAOBaHNS 3aBUCUMOCTEN OHOM (PM3MUYECKOI BETMYUHBI OT IPYrod ydaIinuecs
JOJDKHBI OCBOUTH TOCTPOCHHE TpagHUKOB C YKa3aHHEM aOCONIOTHBIX IOTPEHIHOCTEH, a MpH
NPOBEJCHUU paboT Ha MPOBEPKY MPEIOIOKEHHH - YMETh CpPAaBHHBATh 3HAYCHHUS JBYX HPSMBIX
U3MEPEeHUH C y4eToM aOCONIOTHOHM IOTPEIIHOCTH (HAampuMep, MyTeM CpaBHEHHS HHTEPBAJIOB
NOJTYYEHHBIX 3HAYCHHUI Ha YUCIIOBOM ocn). [IpoBeieHre n3MepeHuii 1 ccaeJOBaHHU B Kypce PH3HKH
10 - 11 x11accoB AONOIHSIOTCS HCIIOJIb30BAHIUEM OTHOCUTEIBHBIX MIOIPEITHOCTEH, YHalrecs T0JKHbI
HAYYUTHCS PACCUUTHIBATE OTHOCUTEJIBHBIC IOTPEIIHOCTH B MPOCTEHINMX CIIydasx MpsSMBIX
U3MEPEHUH U CPaBHUBATH TOYHOCTD PA3ITUYHBIX H3MEPEHHIA.

OOpamraeM BHUMAaHHUE, YTO OLCHMBAaHHME JIA0OPATOPHBIX PAaOOT AOJKHO Oa3MpoBaThCs, KaK U B
KPUTEPHSIX OLIEHUBAaHMs SKcrepuMeHTanbHbIX 3amanuii KMM OI'D, He Ha mnpaBWIBHOCTH
oopmienus otdera o pabore, a HAa MPABWIBHOCTH JIEHCTBHUI MO cOOpPY YCTaHOBKH, IPOBEIECHUIO
OIIBITOB, CHATHIO ITOKa3aHUI MPUOOPOB.

OcHaienue uist U3ydyeHus: OMOJIOTUN TMPEICTABICHO KOMIUIEKTaMU JIEMOHCTPAIIMOHHBIX BIIAXKHBIX
npenaparos, repdapueB W KOJUIEKLIMH MO pa3HbIM TeMaM Kypca OMOJOrMM, a Takxke LuppoBOn
naboparopueit A MpOBeIeHUS MpakTUUecKux padoT. Kpome Toro, npu n3ydeHun OMOJIOTHU MOXKET
UCMONb30BaTh LH(ppoBas maboparopuss MO OHUONOTUM (KAaK JOMOJHUTEIbHBIA 3JIEMEHT JUIs
YTIyOJIGHHOTO M3y4YeHUs Kypca).

B yuebHOM mporecce ydamuecss JOJKHBI MOITYYUTh BO3MOKHOCTb YYBCTBEHHOT'O BOCHPUSTHS
U3y4aeMbIX sBJICHUH M 00beKTOB. OHAKO M3ydaeMble SIBIEHUS M OOBEKTHl HE BCErJa MOTYT OBITh
HETOCPEACTBEHHO BOCIIPOM3BE/ICHBI NI IIOKa3aHbl B yueOHOM NoMelleHuu. B 3Tom cinydae yueGHoe
000pyI0BaHUE Ja€T BO3MOXHOCTb UX BOCIIPOM3BECTH ONOCPEA0BAHO, Yepe3 KOJUIEKIINIO, TepOapHbIii
JIUCT, MUKpOIIpEnapar, MoJiejlb, BUJCOPparMeHT u T.II.

Brnaxxubsle mnpemapaTbl NpeACTaBISIOT cOO0OW HaTypalibHble OOBEKThl, CMOHTHPOBAaHHBIE Ha
CTEKJISTHHOW TJIACTUHKE U OIYILEHHBbIE B CTEKJISHHBIN HUWIMHIP C KOHCEPBUPYIOIIEH KHUIKOCTHIO,
au00 TMpencTaBleHHbIE B IUIACTHKE. 3/1€Ch MPEAaraloTcsl TOTaJbHbIE MpenapaTsl, MO3BOJISIONINE
M3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WM ero yactu, (Hanpumep: "Kopenb 6000BOT0O pacTeHus ¢
kiayoenbkamu", "l'amroka"); aHaTOMHUYECKHE TNpenapaThl, NpeAHAa3HAYeHHbIE JUI H3Y4YEeHUs
BHYTPEHHET0 CTPOCHUS OpraHi3Ma WM €ro opraHoB (Hampumep: "BHyTpeHHee cTpoeHHe IATyHKu'",
"BHyTpeHHee cTpoeHHe NTHUIbI"); OMOJOrHUecKue Mpenaparkl, JAONUe MPEICTaBICHHE O CTaIusiIX
pa3BuTus opraHu3Ma (Hampumep: "Pa3zButue kocTucTOM pbIOBI", "Pa3zButue kypuubl"). BraxxHbie
IpenapaTsl UCIOJIB3YIOTCS KaK pa3aTOYHBIM MaTepHual B IPOLECCE IEMOHCTPALUU IPU U3YYEHUU
HOBOT'O0 MaTepuasia WIH B MPOLECCE BBIMOIHEHUS MPAKTUYECKUX 3aJaHUN, pa3paOOTaHHBIX Ha HX
OCHOBE.



['epbapuu - coOpaHue MPecCOBaHHBIX, 3aCyIIEHHBIX PACTCHUN WM UX YacTEH MOMOTaroT M3ydaTh
pacteHue B kaOWHETE M y3HaBaTh €ro B MpHUpoje, a repbapuzanus - Haubosee MpPOoCToil crocod
COXpaHEHHsI PACTECHHI M WX YacTedl B TeueHHe IUTENBLHOr0 BpeMeHH. B mepeune mpeanaraercs
cucreMatuueckuii repbapuii (Hampumep, "OCHOBHBIE T'PYIIIBI pacTeHU'") M repdapuii 1Mo oOIei
Ouonoruu (KOTOPBIA TO3BOJIIET MPOMJUIIOCTPUPOBATH HM3MEHUYMBOCTh, HCKYCCTBEHHBIH OTOOD,
CUCTEeMaTUYECKUE KaTerOpHH U BUI000pa30BaHKE, AUBEPIEHIINS U KOHBEPI€HIINUS, TOMOJIOTHYHBIE U
AQHAJIOTHYHBIC OPTaHbl, PyJIUMEHTApHBIE OPTaHbl, apoMop03, uanoafanTanus GeHoTUn U reHOTHII,
NOJIMIUIONNS, OTAaJieHHas TuOpuau3anus, B3aUMOJACWCTBUE pACTeHUH ¢ aOMOTHYECKUMHU
dakTopamMu cpenbl, B3aMMOJEHCTBHE pacTeHHil ¢ OmornyeckuMm (axkropamu cpeasl). ['epdapHbIit
MaTepuai UCIOJIb3YIOT KaK pa3fdaTOvHbI MaTepHal IJs IEMOHCTPAIMH N3y4aeMbIX OOBEKTOB, I
BBITOJIHEHUS] MPAKTUYECKUX 3aJaHUi TpU 3aKPEIUICHWH MaTepuallia WM JHArHOCTHKH Y4eOHBIX
pE3yJbTaTOB.

Takxke mnpeAcTaBieHbl KOJUIEKIIMM - Ha0Ophl MPEIMETOB WM BEUIECTB, IMOAOOPAaHHBIX IO
ornpeeieHHbIM Tpu3HaKaM. OObEKTaMH UX MOTYT OBITh PACIIPABIICHHBIC U 3aCYIIICHHBIEC HACEKOMBIE,
pakooOpa3Hble, PaKOBUHBI MOJUIIOCKOB, OTAEIbHBbIE YAaCTU CKENETOB >KMBOTHBIX. B KoOIJIEKIusx
COYETAIOT HATypajbHbIE OOBEKTHI C UX U300PAKEHUEM B BUJIC PUCYHKOB WJTU MYJISDKEH - MMUTAIIUN.
[IpennoxeHHsie B mepeyHe MOP(OIOrMYECKHEe KOJUICKIIMHM JAl0T TMPEACTAaBICHHUE O BHEIIHEM
CTPOCHHUH OPTaHOB WJIH UX YACTEH, TO3BOJISIOT IPOBOAUTH CPABHEHUSI 00BEKTOB, BBISICHSTH UX O0IIHE
yepThl M 4epThl paznuuus (Hampumep: "lIpenctaBuTenu OTPSIOB HACEKOMBIX" W 1Ip.);
00111e0M0JIOTMYECKHE KOJUICKIIMH TO3BOJISIIOT BBISICHSATH B3aMMOCBSI3M B OPraHMYECKOM MHPE,
paccMaTpuBaTh Ppa3BUTHE OPIraHU3MOB, IMPOCIEKUBATH OOIIEOMOIOTHYECKHE 3aKOHOMEPHOCTH
(mampumep: "[IpuMephl 3aMUTHBIX pHCIOcOo0IeHM y HacekoMbIX'"). Korekuu, kak u repOapuu,
UCIONB3YIOT KaK pa3laTOYHbI MaTepuan Juid JAEMOHCTpallMd H3y4aeMblX OOBEKTOB, IS
BBITIOJIHCHHS TPAKTHYECKUX 3aJaHU MPU 3aKPEIUICHUM Marepuana Wi JUArHOCTUKH Y4EOHBIX
pE3yIbTaTOB.

O3nakoMiieHHue yqamuxcsa € MHUKPOCKOMUYCCKHMM CTPOCHUEM JKUBBIX OPraHu3MoOB - OJJHA U3
IJIABHEHIIUX 3a/ad HAyKH, MO3BOJSIOMIMX TOABECTH INKOJIbHUKOB K IOHMMAHHIO €IMHCTBA
opraHu4eckoro mupa. st mpoBeaeHus 1a00paTopHBIX paboT B U(POBYIO TaOOPATOPUIO BKITFOUEH
MHUKPOCKOII, @ B KOMIUIEKTE MOCYAbl U 000PYAOBaHUS OOLIEr0 Ha3HauUeHHUsI UMEIOTCS He0O0X0IuMoe
OCHAIIIEHHE ISl POBEICHUS Ja00PaTOPHBIX padoT.

[Mu¢posast 1abopaTopus BKJIIOUaET HAOOP 1JI U3TOTOBJIEHUSI MUKpoNpenapaTtoB. CBexue npenaparsl
U3TOTaBIMBAIOT JUIsI HEMEUIEHHOrO paccMOTpeHus. K HMM OTHOCATCS KMIKOCTHBIE (OOBEKTHI
OOBIYHO TIOMEMIAIOTCSI B BOJY, @ IPEMaparbl COXPAHSIOTCS B TEUEHHE HECKONIBKHX JHEH), cyxue
(HampuMep, dYacTUIly NTHYBEro Iiepa, TMPOCTO IMOJOXKUTb Ha MPEIMETHOE CTEKIO U
MHUKPOCKOTIMPOBATH ), KHUBBIE MPETapaThl (Ma3Ky - KaIIH KHUIKOCTH, HATPHIMEP KPOBH) U BUTAJIbHbIC
npenapathl (KOTOpbIe HCIONB3YIOTCS JUISl M3YYEHHUS MaJOKJIETOYHBIX OOBEKTOB (TMpocTeHiux,
KOJIOHUH BoJopociiei), i HaOmoaeHus JBkeHus (Tydenbku, ameObr). IlpuroroBnenue
MHUKpOIpernapaTa BbIpadaTbIBaeT y yyallerocss HaBbIKM CaMOCTOSITENIbHON pabOThI, aKTUBU3UPYET MX
MIO03HABATENBHYIO JACSATEIHHOCTh M 3HAKOMHT C TEXHUKOW M METOAWKON HAyYHOTO MCClieoBaHus. B
UGPOBYIO J1a0OpaTOpPUI0 BKIIOYEH Takke W Ha0op MHMKpONpEenapaToB, KOTOPBIA COAEPKHUT
TIOCTOSTHHBIE TIpETaparhl, J0JT0e BPEMsI COXPAHSIONIMECS B TPUTOAHOM I MUKPOCKOIIHPOBAHUS
BUJIE.

CrnenyeTr OTMETUTD, UTO Hapsly C UCIOJIb30BAHUEM MEPEUHCIEHHOTO BhIlIe Y4eOHOT0 000pYyA0BaHUS
BO)XHYIO POJIb B U3yUYEHUH OMOJIOTUU UTPAIOT MIPUPOJIHBIE OOBEKTHI, TAK KaK B OOJIBIIIMHCTBE CITy4aeB
TOJIbKO OHH MOTYT OO€ecleduTh HauOONbIIYI0 KOHKPETHOCTh M TOJHOTY 3HAaHUW Yydaluxcs,
MOMOTAIOT (POPMHUPOBAHUIO Y HUX MPABUIIBHBIX OMOJIOTHYEeCKUX 3HAHUN. K TakuM XKHUBBIM 00bEeKTaM
OTHOCSIT pacTEHUs, )KUBOTHBIE KUBOT'O YrOJKa, akBapruyMa, Teppapuyma. DPGeKTUBHBIM CPEICTBOM



3HAKOMCTBA C MPUPOJHBIMH OOBEKTAMH SIBIISIOTCS SKCKYPCHU B OMOJIOTHUYECKHE U KPaeBEIYCCKUE
My3eH, OOTaHHYECKHE CaJibl, 300MAPKH U OKPYXKAIOIINE IIKOJIY €CTECTBEHHBIC M HCKYCCTBCHHBIC
IPUPOHBIE COOOIIECTBA.

TpaguunoHHbIE OWOJIIOTHYECKUE MYJSKM M MOJICNM B HACTOSIIEE BPEMS YCICUIHO 3aMEHSIOTCS
nupoBbIMU  00pa30BaTENbHBIMU pecypcamMu: BuieodparMeHTaMu, aHUMalHel, BUPTYyaIbHBIMU
nabopatopusmu. LludpoBeie oOpa3zoBarenbHbIE pECYpChl HE MOTYT CTaTh MOJHOLEHHON 3aMEHOM
pealbHBIX MIPUPOIHBIX 00BEKTOB, HO AAI0T BO3MOKHOCTh TO3HAKOMUTHCA ¢ 060JIee IIHUPOKUM KPYroM
O00BEKTOB, CO3/AIOT MPEANOCBUIKM Ui WHTEHCU(UKAIUK 0O0pa3oBaTEeIbHOrO Ipolecca u
o0ecreunBaroT He3aMeITUTENIbHYI0 00OpaTHYIO CBsI3b, KOMIIBIOTEPHYIO BU3YAIHU3AIMI0 HHPOPMAIIIH,
aBTOMATH3ALUIO YIIPABJICHUS YU€OHOU JEeSITENbHOCTbIO U KOHTPOJIb €€ PE3YIbTATOB.

OcHamenue JUid M3Y4€HUs XMMUHU HIPEICTABICHO B BUJE JIEMOHCTPALMOHHOIO 00OpPYIOBaHMS,
KOMILJIEKTa XUMUYECKHUX PEAKTUBOB C HEOOXOIUMBIM 000PYJOBAaHUEM U3 OOIIETO KOMIUIEKTA MTOCYbI
U 000pyOBaHMs JUIl YYEHHUYECKHX OIBITOB M KOMIUIEKTa Kosuiekiuil. Kpome Toro, nmpu uzyuyeHuu
XMMHUH HCHOJIB3YeTCsl 00mast Uil eCTeCTBEHHO-HAYYHOI0 IMKJIa nu(poBas 1a00paTopus, a TaKkxKe
nudpoBas 1aboparopusi M0 XMMUHU (KaK JOMOJIHUTENBHBIA 3J€MEHT JJIs YIriIyOJIeHHOIO M3Yy4eHUs
XUMUH).

JIeMOHCTpallMOHHBIM SKCIEPUMEHT SIBJISETCS Ba)XKHOM YacTbl0 OOYYEHMS] XMMHMH. 3J€Chb Ba)KHO
INOMHUTb, YTO TPU €ro MPOBEACHUU O0053aTEeNIbHO JOJKHBI OBITH COOJIOAECHBI BCE HEOOXOAUMBIE
JTaIbl:

MIOCTaBKa LIeJIM SKCIIEPUMEHTA,

OMKCcaHue HeOOXOJUMOTO IS €0 BHITIOTHEHHUS 000PYI0BaHUS U PEAKTUBOB,

MJIAHUPOBAHUE MOPSIKA POBEIACHUS,

OTIMCaHUE UCXOIHBIX BEIECTB,

MPOTHO3UPOBAHUE 0’KMIAEMBIX B PEAKIIMOHHOM CMECH U3MEHEHUM U PE3yIbTaTOB KCIIEPUMEHTA,
ONMCaHUE U3MEHEHU, MPOU30UIEANINX C BEIIECTBAMHU,

(GbopMyITUpPOBKa BBEIBOJOB M3 HKCIIEPUMEHTA,

CO3JJaHUE PUCYHKA SKCIIEPUMEHTAIBFHON YCTAHOBKH M COCTABIICHUE YPABHEHUS PEAKIIUM.

B mpouecce npoBeneHns JEMOHCTPALIMN, yJallliecss OCBaUBalOT 3TaIlbl IPOBEIECHUS OIbITA, TIO3TOMY
HaubOosee 3(PPEKTUBHBIM SBISIETCS HE MPOCTOE OMMCAHWE ONBbITA YUWUTEIEM, a HCIIOJIb30BaHHE
aBpucTHUecKoi Oecepl. [Ipu peannzauy Takoro ClieHapHs 1aXke He OYeHb CI0KHBIH OIBIT 3aHUMAeT
JIOBOJIbHO MHOTO BPEMEHH, HO CJIEIOBaHHE MY MO3BOJISIET 00ECTIEYUTh MOHUMaHUE 00yYarOIIMMHUCS
IIPUEMOB HAy4yHOTO IO3HaHWS M MCIOJIb30BAaHUE HMX YK€ B CAMOCTOSTEIBHOM NEATEIBHOCTH B
Ipolecce YYeHMUECKOoro ’KcnepuMenTta. Ha HauanbHOM 3Tane usyueHus Xxumuu (B 8 - 9 kiaccax)
UMEHHO TaKOM MOJXOJA TMO3BOJISET JOCTUYh MaKCUMaJbHOW 3((EeKTHBHOCTH OT MNPOBEIACHUS
7a00paTOPHBIX W NPAKTHUECKUX paboT, a Takke cHOpMHUPOBATh Yy YYalllUXCS OTBETCTBEHHOE
OTHOLIEHHE K DKCIIEPUMEHTY.

HpI/I OLICHUBAHWU YYCHHUYCCKUX IIPAKTUYCCKHUX pa60T I_[CJ'ICCOO6paBHO YUYUTBIBATL TIOAXOIHBI,
HCIIOJIB3YIONIUME B JK3aMCHAIIMOHHLIX MaTepuaiax. TaK, B HaCTOALICEC BpPEMA IMpeajiaracTcs
SKCHICPUMCHTAJIbHOC 3a/IaHUC, IPCAYCMATPHUBAIOIICC BBI60p ABYX BCHICCTB U3 IISATU NPCIIIOKCHHBIX
W IIPOBCJACHUC C HUMU peaKHI/IfI, OTpaXKaromuUX XUMHUYCCKHEC CBOMCTBaA YKa3aHHOT'O B YCJIOBUU 3aJaHUA
BCIICCTBA. OLICHI/IBE[HI/IC HICT Ha OCHOBAHHWU OTUYCTA YUYCHUKA O HpOHeHaHHOﬁ pa60Te (ypaBHeHI/I}I
peaKquI, BBIBObI O Ha6HIOJIGHI/I${X) 1 Ha OCHOBAHMHHU IIPAMOTO Ha6J'II021€HI/I$I 3a }IeﬁCTBHHMH YUYCHHKA



IO MPOBCACHUIO OIBITOB. HpI/I O9TOM BBIACIAIOTCS OTaIlbl 0T6opa BCIICCTB N CMCIIMBAaHW BCIICCTB B
COOTBCTCTBHHU C ITYHKTAMU MHCTPYKIHH K pa60Te.

BaxHeluM HamnpaBJIeHUEM KaK JEMOHCTPAIIMOHHOTO, TaK U YYCHUYECKOTO IKCIIEPUMEHTA JI0JKHO
CTaTh WCIIOJIb30BaHUE LU(PPOBON J1abOpaTOpuu, KOTOpas MO3BOJSET OPraHM30BaTh XMMUYECKHUN
AKCIEPUMEHT Ha MPUHIMITHAIEHO HOBOM YPOBHE, MIEPEHTH OT KAYECTBEHHON OLIEHKH HAOJI0IaeMbIX
SBJICHUH K CHCTEMHOMY aHAJU3y KOJHYECTBEHHBIX XapakTepucTuk. [Ipm pabore ¢ marymkamu
nudpoBoit 1aboparopuu 0OECIIEYMBACTCS aBTOMATH3UPOBAHHBIA COOp M 00pabOTKa JaHHBIX, XO
HKCIEPUMEHTA MOXKET OTOOpakaThCsl B BHJE I'pa)MKOB MM MOKAa3aHUN MPHOOPOB, a pe3ysIbTaThl
AKCIIEPUMEHTOB MOTYT COXPAHATHCS JUIMTENIbHOE Bpems. HamOoree akTyallbHBIM [UISI XUMHH
SBIISICTCSA TEPEX0J] K KOJIMYECTBEHHBIM XapPaKTEPUCTHKAM, KOTOPBIM MOXKHO MPOMJLIIIOCTPHUPOBATH
CIICAYIONIMMH TPUMEPAaMHU: W3y4eHHE CTPOCHHS IUIAMEHH, ompezaencHue PH B pasHbBIX cpenax,
OTIpeNieIeHue CKOPOCTH PEaKIMM, U3yYeHHE BIMSHUS KOHIIEHTPALMH U TEMIIEPaTyphl HA CKOPOCTh
pEaKIIHH.

[udposas mabopaTopusi MO3BOISIET PEATHU30OBATH MEXKIIPEIMETHBIE CBSI3U C JIPYTHMMHU MPEIMETaMU
€CTECTBEHHO-HAYYHOI'0 LHMKJA, IOCKOJbKY JaeT BO3MOXKHOCTh BBIIOJHATh HHTETPUPOBAHHBIE
yueOHbIE UCCIIEI0BAHUS 110 ECTECTBEHHBIM HayKaM, IPUMEHSATh U OCBAaUBaTh JIEMEHTHI CTATUCTUKU
U UH(OpMaIIMOHHBIE TEXHOJIOTHH.

Ipunoscenue N 6

K Memoouueckum pekomenoayusim

INPUMEPHbBINA NIEPEYEHBb OBOPYJIOBAHNA,
PACXO/JHBIX MATEPHUAJIOB, CPEJICTB OBYUYEHUS U
BOCIIUTAHUS JUISI CO3JAHUSA 1 OBECIIEYEHUS
®YHKIIMOHUPOBAHUSA HEHTPOB OBPA3OBAHUS
ECTECTBEHHO-HAYYHOHM N TEXHOJOI'MYECKOU
HATIPABJIEHHOCTEM "TOUYUKA POCTA" B
OBIIEOBPA3ZOBATEJIBHBIX OPTAHU3ALIUAX,
PACIIOJIOKEHHBIX B CEJILCKON MECTHOCTHU A1
MAJIBIX TOPOJIAX

Tabnuya N 1
CTAHI[APTHbIﬁ KOMILJIEKT
N HammMmeHnoBanme Kparkue npumepnsie | KonmvectBo equnnn | KonmdecTBo eauHuIl
o0opymoBaHus TEXHUYCCKHE s JUTS

XapaKTEPUCTUKU 00111600pa3oBaTeNbHBIX|00ITIC00pa30BaTEIHLHBIX
OpraHu3aluii, He OpraHM3alni,




SABIAIOIINXCA SABIIAIOMINXCA
MAaJIOKOMIIJICKTHBIMH, | MaJIOKOMIIJICKTHBIMU,

ell. U3M. eJl. U3M.
EcTecTBeHHO-Hay4Hasi HAITPABICHHOCTb
1.  |O6mee obopynoBanue ((husnka, XUMHUs, OUOJIOTHS)
1.1. [Uudposas [{udpoBoii qaTunk 3 mT. 2 wwrT.
mabopaTopust PIIEKTPOIIPOBOIHOCTH
ydeHHUYECKas [{udposoii natunk pH
(busuka, xumus,  |[ludpoBoii maTynk
OHOIOTHS) [TOJIOKCHHUSI
[{ndpoBoit gaTunk
TeMIIePaTyphl

[{ndpoBoii gaTunk
A0COJIFOTHOIO JJaBJICHUS
[{udposoit
ocuusuiorpaduyecKuit
aTunK

Becsl 21eKTpOHHBIE
yuebnbie 200 r
MUKpOCKOIL: TU(PPOBOH
MJTH ONTHYECKHH ¢
yBenuueHuem ot 80 X
Ha6op mis
M3TOTOBIICHHS
MUKpOTpEerapaToB
Mukpornpenaparsl
(Habop)
CoequHUTEILHEIE
[IpOBOJIa, TPOrPaMMHOE
oOecIieueHue,
METOAMUYECKUE YKa3aHUs
KOMILJIEKT
COMYTCTBYIOIINUX
HIIEMEHTOB JIJISl OITBITOB
[0 MEXaHUKe
KOMILJIEKT
COMYTCTBYIOIINUX
HIIEMEHTOB JIJISl OITBITOB
10 MOJIEKYJISIPHOM
(buznke

KOMITJIEKT
COITYTCTBYFOIIIUX
HIIEMEHTOB JIJIS1 OIIBITOB
10 AIIEKTPOJTHAMHUKE
KOMITJIEKT
COITYTCTBYFOIIIX
HIIEMEHTOB JIJIS1 OIIBITOB
10 OTITHKE




1.2.

KomrekT nocyibl
1 000pyIOBaHUs
TUIsT YYCHUYECKUX
ombITOB ((hr3uKa,
XUMUSI, OMOJIOTHS).

[[ITaTuB 1aOOpaTOPHBIN
XAMHYECKHUI

Ha6op wamexk [lerpu
Habop nHCTpyMEHTOB
[IpernapoBaIbHbBIX
Jlokka it cokuranus
BEIIECTB

Crynka dapdopoBast ¢
[IECTUKOM

HaGop 6aHok ayist
XpaHEHUs TBEPJIbIX
peakTuBoB (30 - 50 mu1)
HaGop ckistHOK
((prakoHOB) 115t
XpaHEHUs! PACTBOPOB
[PEAKTUBOB

Ha6op nmpudopox (ITX-
14, T1X-16)

[Tpubop st moTy4eHust
ra3oB

CriupToBKa

['oprouee 11 CIUPTOBOK
DuibTpoBanbHas Oymara
(50 mt.)

Kon6a konndeckas
[Tamouka cTexisiHHas (C
[PE3NHOBBIM
HAKOHEYHHUKOM )
Hameuka st
BHITTAPUBAHUS
(BBITapUTENbHAS
JaleyKa)

MepHBI HIHIINHID
(TLTaCTUKOBBII )
BopoHka cTekIsiHHas
(Mautast)

CTakaH CTEKJISTHHBIN
(100 mu)

["azooTBO/IHAs TpyOKa

3 mT.

2 IIT.

bIOJIOI' 1A

KoMmieKkT BiIakHbIX
[pernapaToB
[IEMOHCTPALIMOHHBIH

Ha3HaYEHUE:
IIEMOHCTPAIIMOHHOE,
MaTepuan KOHTeHepa:
[JIACTHK,

repMETUYHAS KPBIIIKA:
HaJTNYNE,

KperIeHHe SKCIIOHATa:

HaJIM4IHe,

1 mrr.

1 .




KOHCEPBHPYIOILIEE
BELIECTBO: HAIUYUE,
HaKJIeKa ¢
HAaUMEHOBaHHEM:
HaJIU4ue.

He meHee 10 mpenapaTos
113 IPUBEACHHOIO HUXKE
CIIMCKA!

Briaxusiii npenapat
"be33yOka"

Briaxxusiii npenapat
"T"amroka"

Briaxusiii npenapat
"BayTpeHHee cTpoeHue
OPIOXOHOTOTO
MoJuTIOCKa"

BiaxHblli penapar
"BayTpeHHee cTpoeHue
KpbICHI"

BirayxHb1 Ipeniapar
"BayTpeHHee cTpoeHue
narymku"

BiaxHbli penapar
"BuyTpeHHee cTpoeHue
OTULE"

BirayxHb1 Ipeniapar
"BayTpeHHee cTpoeHue
pBHIOBI"

BirayxHb1 ipeniapar
"Kapacsp"

BirayxHb1 ipeniapar
"Kopenb 6060B0Or0
[pacTeHusl ¢
KiyOeHbkamu"
BirayxHb1 ipeniapar
"Kpeserka"

BirayxHb1 ipeniapar
"Hepenna"

BirayxHb11 penapar
"Pa3BuTHE KOCTHCTOM
PBHIOBI"

BitayxHb1 nIpenapar
"PasButne Kypuupr"
BitayxHb1 nIpenapar
"Criuomenysa"
BitayxHb1 nIpenapar
"Tputon"

BitayxHbII nIpenapar
"Uepemaxa 6omoTHas"




BraxxHslil npenapat
"y)i("
Briaxusiii npenapat

" Amepuna”
2.2. |KoMmIuiekr Haznauenwe: 1 . 1 mT.
repOapureB IEMOHCTPAIIMOHHOE,
ICMOHCTPAIIMOHHBIMOCHOBA JJIs1 KPEIUICHHUS :

repOapHbIil JTUCT,

CIIMCOK SKCIIOHATOB!
Hau4ne

He MeHee § repbapues U3
[IPUBEIECHHOTO HHUKE
cnvcka: Haznauenue:
NIEMOHCTPALIMOHHOE,
OCHOBA JIs1 KPETJICHUSL:
repOapHbIil JTUCT,

CIIMCOK SKCIIOHATOB:
Ha4ne

He MeHee § repbapueB U3
[IPUBEIEHHOTO HUXKE
CIHCKa:

["epOapuii "/lepeBbs u
KyCTapHUKH"

["epOapuii

" [lukopacTyiue
pactenus”

["epOapuii "KopmoBsie
pactenus”

["epOapuii "KynbTypHble
pactenus”

["epOapuii
"JlexapcTBEHHbIE
pacTeHus"

["epbapuii "MenoHocHbIe
pacTeHus"

["epbapuii "Mopdonorus
pacTeHuit"

["epOapuii "OcHOBHBIE
rpyMIbl pacTeHui"
["epbapuit
"PacTtutenbHble
coooO1ecTsa"

["epOapuii
"CesbCKOX 0351 ICTBEHHBIE
pacTeHus”

["epbapuii "SAnoButhie
pacTeHus"

["epbapuii kK Kypcy OCHOB
o oOriei 6uonoruu




2.3.

Kommiekt
KOJUTCKLIA
IeMOHCTPAIIMOHHBIH
(110 pa3HBIM TEMaM
Kypca OMoJI0THN)

Haznauenme:
TEMOHCTPALIMOHHOE,
OCHOBA JIJIs1 KPCTIJICHUS:
HaIu4ue,

HaKJICHKH C
HAUMCHOBAHUCM:
HaJIH4ue

He MeHee 10 xomeKmi
13 TIPUBEJICHHOTO HIKE
CITMCKA!

Kommmekus
"["010CEeMCHHBIC
pacteHus"

Kosmnekus "Oburarenu
MOpCKOro jaHa'"
Konnexmus
"[TaieonToNnOTMYECKasa"
Konnexmus
"[IpencraBurenu
OTPSJI0B HACEKOMBIX "
KOJIMYECTBO HACEKOMBIX
HEe McHee 4

Komneknus "[Ipumepsl
AU THBIX
[pUCOCcOOIEHUH Y
HACEKOMBIX "
Konnexmus
"[IpucniocoburtenpHbIC
M3MEHEHHS B
KOHEUHOCTSX
HACEKOMBEIX "
Kommexmus "Pa3sutue
HACEKOMBIX C HEIIOJIHEBIM
[IpeBpaLIEHUEM "
Komnekius "Pa3surie
HACEKOMBIX C IOJHBIM
MpeBpaieHuem"
Kommexmus "Pa3surue
MITEHHUIB"

Komnekmus "Pa3surue
0abouku"

Komnekius "PakoBHHEI
MOJIITIOCKOB"
Komnekmus "CemelicTBa
0abouek"

Komnekmus "CemelicTBa
PKYKOB"

Komnekmus "Cemena u
MI10161"

1 mrT.

1 mr.




Komneknus "®opma
COXPAHHOCTH
MCKOITAEMBbIX PACTCHHU U
PKMBOTHBIX"

Ha6op
[MAJICOHTOIOTUUCCKUX
HaXO0I0K
"[IpoucxoxaeHue
ueoBeka"

KOJIMYCCTBO MOJICIICH: HE
MeHee 14

3. XMW
3.1. |[demonctpannonHoe|CocTaB KOMILICKTA: 1 mr. 1 mr.
00opynoBaHUE CTOJIMK TTOTbEMHBII

Haznauenue: cOopka
y4€OHBIX YCTaHOBOK,
[pa3Mep CTOJICIIHULIBL: HE
meree 200 * 200 MM,
[JIAaBHBIN NTOJBEM C
[TOMOIIIbIO BUHTA:
HaIu4yne

[[ITatuB
IEMOHCTPALIMOHHbIN

X UMUYECKUM:
HaznaueHnwe:
eMOHCTpaIus TprudOpoB
1 YCTaHOBOK,

oTI0pa, CTeP>KHU, JaKH,
My(]ThI, KOJIBLIA:
HaTu4ue,

BO3MOKHOCTh
BaKpEIUICHUS JJIEMEHTOB
Ha pa3IuYHON BBICOTE:
HaTU4Ine

Amnmapart aJis
[MPOBEACHUS XUMHUYECKHUX|
peakunii: Hasnauenue:
TEMOHCTpALIHS
XUMUYECKUX PEaKLUid,
[TOTJIOTUTENH MTAPOB U
ra30B: HAJUYHE,
MaTepuai KOJIObI: CTEKIO
HaGop nms anexkTponusa
ITEMOHCTPAIIMOHHBII:
Ha3nauenue: nusyuenue
3aKOHOB DJICKTPOJIN3a,
cOopka Mojenu

AKKyMYJIATOpA,




E€MKOCTbh: HaJIM4HE,
PIIEKTPO/IBI: HATUYHE
KoMITIeKT MepHBIX KO0
Majioro oobema:
Hasznauenue:
NIEMOHCTPAIIMOHHBIC
OTIBITHI,

00BeM k0110: oT 100 M
1o 2000 w1,
KOJIMYECTBO KOJIO: HE
meHee 10 .,
MaTepuai KoJIO: CTEKIIO
Ha6op ¢makonos (250 -
300 mu s XpaHEHUs
[PAaCTBOPOB PEAKTHUBOB).
Hasnauenue: xpaneHue
[PACTBOPOB PEaKTHUBOB,
KOJIMYECTBO (PIIAKOHOB:
He meHee 10 .,
MaTepHal GJIaKOHOB:
CTEKJIO

poOKa: HATHIue
[Tprbop /UIst OIBITOB O
XUMUH C JJICKTPUICCKIM
TOKOM (71a00paTOpHBIiN)
[TpuGop st
MJUTFOCTPAITUH 3aKOHA
COXPAHEHUS MaCCHI
BEIIECTB: COCY/T
UlannonbTa: HanMuue,
poOKa: HaJIuuue,

TUI puoopa:
TEMOHCTPALIMOHHBII
JlenuTenbHast BOPOHKA:
Ha3nauenwue: paszneneHue
IIBYX KUIKOCTEU 110
[JIOTHOCTH,

MaTepuaa BOPOHKHU:
CTCKJIO

'Y cTaHoBka g
[TEPETOHKH BEIICCTB:
Ha3nauenue:
IIEMOHCTpPAIHS OYHCTKH
BEIECTBA, IEPETOHKA,
KOJIOBI, XOJIOAUILHUK
TUTS OXJTAXKICHUS,
QITOHK, POOKa:
HaTH4ue,

TUTHHA YCTAaHOBKHU: HE




MeHee 550 MM

[TpuGop 1st moTyYeHHS
ra30B: Ha3HAYEHUE:
[OJTy4eHHE Ta30B B
MaJIbIX KOJIMYECTBAX,
COCTaB KOMIUIEKTA: HE
MeHee 6 MpeIMETOB
banst KOMOMHHPOBaHHAS
nmaGopaTtopHasi: bans
BOJ/ISIHAS: HAJIM4UE,
KOJIbLIa CMEHHBIE C
OTBEPCTUSMHU PA3HOTO
IaMeTpa: HaJln4ue,
[UTUTKA DJIEKTPUYECKA:
HaJI4yue

DapdopoBas cTymka ¢
nectukoM: Ha3nauenue:
IS pa3MeTbueHHS
KpYMHBIX (ppakuuit
BEIIECTB U
[IPUTOTOBIICHUS
[TOPOIIKOBBIX CMECEN
KomriekT TepMoMeTpoB

(0-100 C; 0 - 360 C)

3.2.

KoMIuiekT
XUMUYECKUX
[PEaKTHUBOB

CocTaB KOMILICKTA:
Hab6op "Kucnorsr"
(a3oTHas, cepHasi,
COJIsTHAs,
opTodochopHast)
HaGop "T'unpoxcuasr"
(ruapokcun Oapus,
THJIPOKCHJT KaJTus,
CUIPOKCHUI KabIus,
TUIPOKCHJL HATPHUST)
Ha6op "Okcums
MeTaioB" (aTFOMUHUS
OKCHJI, Oapus OKCHUI,
prenesa (1) oxcun,
KaJIBITUST OKCHUJI, MarHUS
oxcun, meau (1) oxenn,
IIMHKA OKCH)

Ha6op "lllenounbie
[EIT0YHO3EMEITbHBIC
MeTaibl" (JIUTHH,
HaTpUM, KaJblUi)
Ha6op "Metamisr"
(amFOMHHUIA, KeTne3o,
MarHuii, MeJlb, ITNHK,
0JIOBO)

1 mr.

1 .




Ha6op "lllenounbie
[11eJI0YHO3EMENTbHBIC
MeTauTbl" (JIMTUH,
HaTpUM, KaJblU)
Ha6op "OrneomnacHbie
BerecTBa" (cepa,
dhocdhop (kpacHbIii),
oxcun pocdopa (V))
HaGop "I"amorenst" (o,
Opom)

Ha6op "I"amorennap"
(JIFOMUHUS XJIOPUI,
AMMOHHUS XJIOpUJI, Oapus
xstopu, sxesesa (1)
XJIOpUI, KaIus HOAUS,
KaJIHsl XJIOPU, KaIbLIUs
XJIOPU/I, TUTUS XJIOPU]I,
MarHusi XJIOPHI, MEIH
(1) xmopu, HaTpHst
OpomMu, HATpUst PTOPHUL,
HATPUSI XJIOPHL, ITTHKA
XJIOpU[)

Hab6op "Cynbdatsl,
cynb(ubl, CynbpUThH"
(amoMuHUA cynb(ar,
AMMOHWUS CyIb(arT,
prenesa (1) cynbdun,
kenesa (I1) cynbdar, 7-
MH BOJHBIN, KA
cynbdar, kobanbta (I1)
cynbdart, Maruus
cynbdart, meau (I1))
cynbdat 0€3BOAHBIN,
menu (1) cynbdat 5-tn
BOJIHBII, HATPHUS
cynb(un, HaTpus
cynb(pUT, HATpUA
cynbdar, HaTpUs
ruapocynbdar, HUKEsS
cynbdar

Ha6op "Kap6onatsr"
(aMMOHUs KapOOHar,
Kayst KapOoHaT, MeIn
(1) xkapOOHAT OCHOBHOI,
HaTpUs KapOOHar,
HaTpUs THAPOKApOOHAT)
Hab6op "®ocdars!.
Cunukatsl" (kanus
MoHOTHIpoOpTOdOCchaT,




HATpUs CUIIMKAT 9-TH
BOJIHBII, HATPHUS
oprodocdar
TpeX3aMELIECHHbIN,
HaTpust quruapodocadar)
Ha6op "AneraTsl.
Poganunapl. CoenuHEHNA
pKese3a" (Kaus alerar,
kasust peppo (I1)
TeKCAI[MaHWI, KaJws
beppo (1)
CKCAITMOHHU/, KAJTHS
[pOJlaHU, HATpUS aleTarT,
CBUHIIA alleTar)

Ha6op "Coenunenus
Mapranma" (kanus
[epMaHraHaT, Mapratia
(V) okcua, mapranma
(1) cynsdar, mapranma
XJIOpU])

Ha6op "Coenunenus
xpoma" (aMMOHUs
uXpomar, Kajaus
TUXpoMmar, Kaaus
xpomar, xpoma (I11)
XJ10pU 6-TH BOJIHBIN)
Ha6op "Hutpatsr"
(aIFOMUHUS HUTPAT,
AMMOHHUS HUTPAT, KT
HUTpAT, KaJbIUs HUTPAT,
Menu (1) auTpar, Hatpus
HUTpaT, cepedpa HUTpPAT)
Hab6op "UnaukaTopsr”
(JTakMOU I, METUJIOBBIH
OpAaH>KEBBIH,
(beHondTanenn)

HaGop
"Kucnoponaconepxkamme
OpTaHUYECKHe
BerecTBa" (aleToH,
CITALICPUH, TUITHIIOBBIN
bdup, cupT H-
OYTHIJIOBBIH, CIUPT
M30aMUJIOBBIH, CITUPT
1300yTUIIOBBIH, CIIUPT
PTUIIOBBIH, (heHo,
(dbopmainuH,
PTUJICHTJIUKOIIb,
[YKCYCHO-3THJIOBBII




p(up)

Ha6op "YrineBogopoasr”
(6eH3uH, TekcaH, HeTh,
TOJTYOJI, IUKJIOTECKaH)
Ha6op "KucnoTsr
opranuueckue” (Kkuciaora
AMHHOYKCYCHasI,
KucaoTa OeH30MHas,
KHCJIOTa MacJIsiHasI,
KHCIIOTa MypaBbHUHAS,
KICJIOTa OJICMHOBAS,
KHCIIOTa
MaJIEMATHHOBAS,
KHCIIOTa CTEApUHOBAS,
KHCJIOTa YKCYCHasl,
KICJIOTA II[aBesieBas)
Ha6op "YrineBossl.
AMUHBI" (aHUJIUH,
QHHJTUH CEPHOKHUCIIBIM,
/[-Ti1r0K03a, MEeTUIIaMUH
CHJIPOXJIOPHJI, caxapo3a)

3.3.

KoMInuiekT
KOJUIEKIIUU U3
CIIICKa

HaznadcHme:
ITEMOHCTPAIIMOHHOE,
BU] YITAKOBKH: KOpOOKa,
OITMCAHKE: HATMYHE
CocTaB KOMILJICKTA:
Kommexmus "Booknaa"
Komnekius "KaMmeHHbIH
YTOJIb U IPOJYKTHI €T0
repepaboTku"
Komnekmnus "Mertaiibsl 1
cIuIaBbl”

Konnexuust "Munepansl
11 TopHbIe TOpobl" (49
BHJIOB)

Kommexmust
"MuHepanpHble
ynoOpenus"
Komnekuus "HedTs u
[IPOTYKTHI €€
nepepaboTku”
Kommexmust
"[ImacTmaccher"
Komreknus "Tommso"
Komtekuus "Yyrys u
cTanp"

Komekuus "Kayuyxk"
Kommexmus "llkana
TBEpIOCTH"

1 mrr.

1 mrr.




HaGops! s
MOJICIIMPOBAHUS
CTPOCHHUS OPTAaHHYECKUX
BELIECTB (YUEHUUYECKUE)
HEe MeHee 4 IIT.

DOU3NKA

CocTaB KOMILICKTA:
[[ItaTuB
TEMOHCTPAIIMOHHBIN:
HaznaueHue:
[IpOBEACHUE
TEMOHCTPALIMOHHBIX
OIILITOB, OCHOBAHHE,
CTEP>KEHb, JIAIIKH,
KOJIbIIa, My(THI:
HaJIMIHe

CTOJIMK TTOABEMHBI:
Tun croauka:
y4eOHBII/Tab0opaTOPHBIH,
0TI0pa, CTEPKEHb
BUHTOBOM, BUHT
[PEryJIMPOBOYHBIN:
HaJIM4HeE,

(yHKINS IOTbEMA
OITYCKaHHUs CTOJIUKA:
HaJIMIHe

ICTOYHMK MTOCTOSIHHOTO
1 TIEPEMEHHOTO
HaIPsKEHUSA:
Haznauenwue: mia
[MUTAHUS PETYITHPYEMbIM
TepeMEeHHbBIM 1
[MOCTOSIHHBIM TOKOM
PIEKTPUIECKUX CXEM,
uacrota, I'1: 50,
rotpebiiseMas
MOIITHOCTh, BA: 10
MaHOMETp KHIKOCTHON
TEMOHCTPALIMOHHBI:
Haznauenue: mia
M3MEpEHUS JaBICHUS 10
300 MM BOISIHOTO CTOJIOA
BBIIIIC 1 HIKE
aTMOC(EPHOTO
TaBIICHUS,

cTexisiHHas U-oOpa3Has
TpyOKa Ha MOJICTaBKe:
HaJTMIHC

1 mr.

1 mr.




KamepToHn Ha
[PE€30HAHCHOM SIIIUKE:
Hasnauenue: s
IIEMOHCTPALIMU 3BYKOBBIX
KOJIeOaHui U BOJIH,

/1Ba KAMEPTOHA HA
[PE30HUPYIOIINX AIIAKAX:
HAJIM4YHE,

[PE3MHOBBIA MOJIOTOYEK:
HaTu4yne

Hacoc BakyyMHBIi €
BIIEKTPOIPUBOJAOM:
Hasnauenue: co3nanue
[Pa3pSIKEHUS WU
M30BITOYHOTO JaBJICHUS
B 3aMKHYTBIX 00BbEMaXx,
OIBITHI: KUTIEHHUE
PKUIKOCTH TIPU
[TOHMKEHHOM JIaBJICHUH,
BHEIIHEE Y BHYTPEHHEE
TaBJI€HUE U JP.

Tapenka BakyymHasi:
HaznaueHwe:
ITIEMOHCTpALIMS ONIBITOB B
3aMKHYTOM 00beMe C
[pa3peKEHHBIM BO3AYXOM,
OCHOBAHHE C KPAHOM,
KOJIOKOJI U3 TOJICTOTO
CTEKJIa, PE3UHOBAS
[IPOKJIAAKA,
PIEKTPUYECKUI 3BOHOK:
HaTu4Ine

Benepko Apxumena:
Haznauenue:
TEMOHCTpALMS JEHCTBUS
PKUIKOCTH Ha
[MOrpy>KEHHOE B HEE TEIIO
1 N3MEPEHUE BEITMYHUHBI
BEITAJIKMBAIOIICH CHIIBI,
BEIEPKO, TEIIO
IMJTHHAPUYECKON
(hOpMBI, IPY>KUHHBIHA
ITMHAMOMETP: HaJIM4ne
OrHUBO BO3/YILIHOE:!
Haznauenue:
IEMOHCTpALIMS
BOCTIIAMEHEHHUSI
COPIOYEN CMECH MPU €€
OBICTPOM CIKATHH,




TOJICTOCTEHHBIN
LIMIVH]P, TOPLIEHD HA
METaJJINYECKOM IITOKE C
[PYKOSITKOM, IIOJICTaBKa
I LIAJIMHPpA: HATMYKE

4.1.

O06opynoBaHue IS
IEMOHCTPAIIMOHHBIX
OIIBITOB

[TpuGop st
NIEMOHCTpPALIMU JaBICHUS
B KUJIKOCTH:
Hasznauenue:
IEMOHCTpPAIIHS
M3MEHEHUS JaBJICHUS C
rTyOMHON TOTPYKEHHUS,
TaTYMK JTaBJICHMUS,
KPOHILTENH 1151
KpEIUICHHSI Ha CTCHKE
coCy/ia: HATM4Ke
[TpuGop s
NIEMOHCTPAIHH
aTMOC(hepHOro JaBIeHUS
(MarneOyprekue
[OJTyILIAPHS):
Ha3nauenue:
IIEMOHCTpPALIUS CUJIBI
ATMOC(EPHOTO
aBJICHUS,

TBa pa3bEeMHBIX
METaTUIECKIX
[TOJTYIIAPHS C TPOYHBIMH
PyYKaMU U XOPOIIO
[PUILITN(OBAHHBIMU
KpasMU, HUIIETb C
KpaHOM: HAJTNIHE,
CO3/1aBaeMoOe BHYTPHU
[IapoB
BaKyyMMETPHUYECKOE
nasienue: He menee 0,05
MIIa,

MaKCHUMaIbHOE
[pa3phIBaIOIIIEe YCUTTUE:
He meHee 90 H

HaGop Ten paBHOTO
o0bema: Haznauenwue:
IS OTIPEJICIICHUS U
CpaBHCHHSI
TETIIOEMKOCTH H
[JIOTHOCTH Pa3TMYHBIX
TBEPABIX MaTEPHAIIOB,
IIAJTHH]IPBI U3

[PA3JIMYIHBIX MAaTCPUATIOB:




HE MeHee 3 IIT.,

KPIOUKH IS
[1OIBEIINBAHUS
[[MJIAHIPOB: HAJTMYNE
HaGop Ten paBHOM
Mmaccel: Ha3znauenue: mis
ompeieTICHUs U
CPaBHEHHUIO TNIOTHOCTH
[pa3IMYHBIX MaTEPUAJIOB,
[MTHH]IPBI U3
[Pa3IMYHBIX MaTEPUAJIOB:
He MeHee 3 IIT.,

KPIOYKH IS
[10/{BEIIIMBAHUS
[IMJIUHIPOB: HATMYWE
Cocyabl
COOOIIAr0oIINeECS:
HaznadcHme:
IEMOHCTpALIHS
0JIMHAKOBOTO YPOBHS
OJTHOPOJTHOM >KHJIKOCTH B
COOOIIAIOITUXCS MEXKTY
co00if cocynax pa3Hoi
(bopmsl,
cooO0IIaroIuecs
CTEKJISIHHbIE TPYOKH
[pa3HoOil pOpMBI: HE
MeHee 3 IIT.,

[10/ICTaBKa: HAJIMYKE
Tpy6ka HproToHa:
HaznaueHwme:
IEMOHCTpALIUS
0JTHOBPEMEHHOCTH
MaeHHs Pa3TUYHBIX T
B pa3peKEHHOM BO3/yXe,
(O YHKITUS TTOJIKITIOUEHUS
K BAKyYMHOMY Hacocy:
HaJTM4HeE,

JUTMHA TPYOKU: HE MEHEee
80 cM.,

[PE€3UHOBBIE TPOOKH,
HUIIICIb. HAJTU4Yne,
KOJIMYECTBO TEN B
TpyOKe: HEe MeHee 3 IIT.
[Tap ITackass:
HazHnaueHue:
IIEMOHCTpAIHS ITepeIadn
[TPOU3BOIUMOTO Ha
PKUJIKOCTD JABJICHHS B




3aMKHYTOM COCY/IE,
IIEMOHCTpALIMS O IbeMa
PKUJIKOCTH 10T
neiicTBeM
aTMOC(EPHOTO
TaBJICHMS,
METaUTNYCCKUH
LIUJTUHIP C OIIpaBaMHu,
[MOPIIEHb CO MITOKOM,
MMOJIBIN METaAITNYECKUI
[1ap C OTBEPCTUSIMU:
HaIu4ue,

IUTMHA IWJIMHAPA: HE
MeHee 22 cMm,

ITMaMeTp 11apa; HE MEHee
8 cM

[[lap ¢ konbIIOM:
HaznadcHme:
IIEMOHCTpALIUS
[pACITUPEHUS TBEPAOTO
TeJia MpU HarpeBaHuH,
[ITATUB, MCTAIIMYECKOE
KOJIBIIO ¢ My(DTO, map ¢
[ICIIOYKON: HATHYNE,
IJTHHA IIETIOYKH: HE
MeHee 80 MM,

TuaMeTp mapa: He MeHee
25 MM

[{1TuHIpBHI CBUHIIOBBIE
CO CTPYTOM:
HaznaueHwme:
IEMOHCTPALIMS
B3aUMHOTO MTPUTSKEHUS
MEXy aTOMaMHU
TBEPJIBIX TET,
KOJIMYECTBO OAWHAKOBBIX
[IUITUHIPOB: HE MEHEE 2
IIIT.,

MaTepua IHJIAH/POB:
CTallb U CBUHEII,
KPIOYKH JJIST
[TOIBCIINBAHUS
HaJIn4ue,

CTPYT, HalpaBJISIOIIAs
TpyOKa: Halnuuue
[TpuGop Jlenma:
Haznauenue: mia
MCCIICIOBAHUS
3aBHCHMOCTH




HarpaBJICHUs
MHTYKIIHOHHOT'O TOKa OT
XxapakTepa U3MEHEHUs
MarHUTHOI'O ITOTOKa,
CTOMKA C KOPOMBICIIOM:
Hau4ue,

KOJIMYECTBO
QIIFOMUHHEBBIX KOJIELI: HE
MeHee 2 IIT.,

[IpOpe3b B OJTHOM U3
KOJICI[: HAaJTU4Ke

Marsut ayrooopa3HbIit
IIEMOHCTPALIMOHHBII:
HaznaueHnwe:
[IEMOHCTpALIUS CBOMCTB
[TOCTOSIHHBIX MarHUTOB,
TUIT MAarHUTA:
HaMarHUYEHHBIH OPYCOK,
KOJIMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYEHHE T0JIFOCOB
MarHuTa: HaJu4ue
MarauT noJIoCOBOM
IEMOHCTPALIMOHHBIN
(nmapa): HasnaueHnue:
IEMOHCTpALIMS CBOMCTB
[MOCTOSTHHBIX MarHUTOB,
TUIT MAarHUTAa:
HaMarHUYEHHBIN OpyCOK
psIMOJIMHEHHON (OPMBI,
KOJTMYECTBO IIBETOB
MarHuTa: He MeHee 2,
0003HaYEeHHE TOJIFOCOB
MarHuTa: HaJau4ue
CTpenku MarHUTHBIE Ha
mratuBax: Hasnauenue:
TEMOHCTpALIHS
B3aUMOJEICTBUSA
[TOJTFOCOB MarHUTOB,
OpUEHTALIMY MarHuTa B
MarHuTHOM TI0JIE,
HaMarHWYeHHas CTPeJIKa:
HaTu4ue,

KOJIMYECTBO LIBETOB
Mar"HuTa: He MeHee 2,
[MOJCTaBKa: HAIUYUE
Ha6op
IEMOHCTPALIMOHHBIN
"JnekTpocraTuka"




(3JIEKTPOCKOIIBI (2 1IT. ),
cyaTaH (2 mrT.), majoyka
CTCKJISTHHAS, MTaJI0YKa
POOHUTOBAS, IITATUBBI
3oaupyromue (2 1iT.)
Maruna snekTpodopHas
VJTH BBICOKOBOJIBTHBIN
ctounuk: Haznauenue:
TUTST TTOJTY9eHUS
PIIEKTPUYECKOTO 3apsaa
BHICOKOT'O MTOTEHIMAA U
[1OJIy4eHUsI UCKPOBOTO
paspsna,

ITICKY Ha CTOMKax:
HaTH4ue,

KOJTMYECTBO JICHIEHCKIX
0aHOK: HE MEHEe 2,
[10/ICTaBKa: HATMYKE
KoMmIIekT mpoBOIOB:
JInmunaa: He menee 500 MM
- 4 ., 250 MM - 4 1T,
100 Mm - 8 mmiT.,
Ha3HAYCHHE: IS
[OIKITIOUEHUS
IIEMOHCTPAIIMOHHBIX
MPUOOPOB U
000pyI0BaHUS K
MICTOYHUKY TOKa, JJIs
COOPKH 3JIEKTPHUUECKUX
[erneu, BKiIovas
PIIEMEHTHI U3 pabOThI
"[TocTostHHBII
PICKTPUUYECKUN TOK"

4.2.

O6opyaoBaHue IS
TabopaToOpHbIX
paboT u
YICHUYIESCKUX
ombITOB (Ha Oaze
KOMITJICKTOB TSI

OID)

[IITaTuB 1abOpaTOpHBIN
C Jlep KaTeIsiMu

BECHI DJIEKTPOHHBIE
MEeH3YypKa, Ipeies
r3meperus 250 mu
muaamometp 1 H
nuHamometp 5 H
WIMHAP CTAIBHOM, 25
cm3

MJIAHAP ATFOMUHHEBBIN
25 cm3

MJIAHAP aTFOMUHHUEBBIN
34 cm3

LIMTUH]IP TJIACTUKOBBIN
56 cM3 (17151 U3MEpEHUS
cuibl Apxumesna)

8 mIT.

4 11T,




npyxxuna 40 H/m
npyxuna 10 H/m

rpy3bl 10 100 1 (6 1mT.)
rpy3 HaOOPHBII
[yCTaHaBIIMBAET Maccy C
marom 10 ¢

MepHast IeHTa, JTUHEeWKa,
TPAHCTIOPTHP

OpYCOK C KPIOYKOM U
HUTBIO

HaIpaBJIAIOIIas JUTMHOM
He meHee 500 M.
J10JKHBI OBITH
o0OecrievyeHbl pa3Hble
K02 (D PUITMEHTHI TpEHUS
Opycka 1o
HanpaBJIAIOIICH
CEKYHIIOMEDP
IIEKTPOHHBIN C
aTINKOM
HATPABIIAIOIIAS CO
KON

OpYCOK JIEpEeBSIHHBIN C
[TyCKOBBIM MarHUTOM
HUTSHOW MasTHUK C
IPY30M C ITYCKOBBIM
MarHUTOM U C
BO3MOYKHOCTBIO
M3MCHECHHUS JUTHHBI HUTH
[ppIyar

0JIOK TTOIBHKHBIN

OJIOK HEMOBUKHBIN
KaJIOPUMET]

TepMOMETP

MCTOYHUK TTUTAHUS
[TOCTOSIHHOTO TOKa
(BBITPSIMUTEIIb C
BBIXOHBIM
HarpsbkeHueM 36 - 42 B
i GaTtapelHblid 6JI0K ¢
BO3MOYXHOCTBIO
[PETYIUPOBKHU BBIXOJHOTO
HATPSDKCHUS

BOJIBTMETP
nByXmpenenpHbii (3 B, 6
B)

aMIIepMeTp
nByXxnpenenbHeiil (0,6 A,
3 A)




pe3uctop 4,7 Om
pesuctop 5,7 Om
mammouka (4,8 B, 0,5 A)
[IEPEMEHHBIN PE3UCTOP
(peoctat) 1o 10 Om
COEIUHUTEIIbHBIE
rpoBoja, 20 mrT.

KITEIOY

HAaOOp MPOBOJIOYHBIX
pesuctopos plIS
coOuparolas J1H3a,
(hOKyCHOE pacCTOsIHHE
100 mm

coOuparoias JuH3a,
(boxycHoe paccrosiaue 50
MM

[paccenBaroIias JMH3a,
(hOKYCHOE paCcCTOSIHHE -
75 MM

bKpaH

ONTUYECKAsI CKaMbs
ciaiig "Monenb
npeamera"

OCBETUTEIh
[OJTYLIITUHAP C
[TAHIIIETOM C KPYyTOBBIM
TPAHCTIOPTHPOM
[Tpubop mist u3ydeHus
ra30BbIX 3aKOHOB
Kanunsper
JlndppakimonHas
pemerka 600
[ITPUXOB/MM
JlndpakimonHas
pemerka 300
[ITPUXOB/MM

3epkaino

UlazepHas ykaska
[Tonspoun B paMke
[lleau FOHra

Karymka MoTok

[bi10K THOO0B

bJ10K KOHJIEHCATOPOB
Kommnac

Maraut
DIIEKTPOMAarHuT
ONUITKA JKEJIE3HBIC B
OaHKe

TexHomorudeckas HAIlPaBJICHHOCTb




O06pa3oBaTENHHBIN
KOHCTPYKTOP IS
[PAKTUKH OJIOYHOTO
[IpOrpaMMUPOBAHUS
C KOMIUIEKTOM
TaTYNKOB

Po6oToTexHnueckuii
HaOOp MpeaHa3HAYCH IS
M3Y4EeHUSI OCHOB
[POOOTOTEXHHKH,
neTanei, y3JioB U
MEXaHH3MOB,
HEOOXOIUMBIX ISt
CO3JTaHHS
[POOOTOTEXHUYECKUX
[YCTPOMCTB.

Ha6op npexacrasinsier
CO00M KOMITJICKT
CTPYKTYPHBIX
DIICMEHTOB,
COCTUHUTEIIBHBIX
PIICMEHTOB U
PIEKTPOTEXHUYECKUX
KOMITOHCHTOB.

HaGop mo3Boser
coOupats (1
[IPOrpaMMHUPOBATH
coOupaeMble MOJIEIIN), U3
PIIEMEHTOB, BXOSIINUX B
€ro coCcTaB, MOJCITH
MEXaTPOHHBIX U
[POOOTOTEXHUUECKHUX
[YCTPOWCTB C
ABTOMATHU3HPOBAHHBIM
VIIpaBJICHUEM, B TOM
YKClie Ha KOJIECHOM
XOJTy, a TAKKE
KOHCTPYKLUH,
OCHOBaHHBIX Ha
MCIIOJIb30BaHUU Tepeay
(B TOM YHCIIC YEPBIIHBIX
11 3y04aThIX), a TAK)KE
[pPBIYATOB.
CBETOIMOIHBIN
MaTpUYHBIA TUCIIIEN C
OeIoi MoACBETKOM Ha
KOHTpOJUIEpE
KomndecTBo mopToB
BBO/Ia/BBIBOA HA
KOHTpPOJJIEPE HE MEHEE O
Koyim4ecTBO KHOMOK HE
MeHee 4

O0111e€ KOJIMYECTBO
DIIEMEHTOB: HE MEHEe

520 mT, B TOM YHCIIE:

1 mrT.

1 mr.




1) mporpaMMUpyeMBbIii
OJIOK ympaBJeHuUs,
KOTOPBIA MOYET
paboTaTh aBTOHOMHO U B
[TOTOKOBOM PEXKHUME;
2) cepBOMOTOpBI

3) JaTYMK CHJIIBI

4) naT4uK paccTOsSHUs
S) naT4MK 1BETa

6) aKKyMYJIATOpHas
OaTapes

7) IlmacTukoBbIC
CTPYKTYpPHBIE 3JI€MEHTHI,
BKITIOYAST
reppopupoBaHHbIE
DJICMEHTBI: OaJIKH,
KYOMKH, OCH U BaJIbI,
COCAMHUTEIbHBIC
PIIEMEHTHI K OCSIM,
[IIECTEPHH,
[peHa3HauYeHHBIE IS
CO3/IaHUS YEPBSIYHBIX U
3yOuaThIX Iepeaad,
COCIMHUTEIIbHBIC U
KpereKHbIE JIEMEHTHI;
7) IIporpammHoOe
oOecIieueHue,
MCTIOIb3yeMOe IS
MTPOrPaMMHUPOBAHHUS
COOMpaeMbIX
[POOOTOTEXHUUECKHUX
MOZICIIEN U YCTPOMCTB,
ITOCTYITHO ISt
CKaYMBaHUS U3 CETH
HTEepHET

O06pazoBaTENBHBIN
Ha0Op 10 MEXaHUKE,
MCXAaTPOHUKE U
[POOOTOTEXHUKE

KomruiekT niist u3ydeHus
OCHOB 3JIEKTPOHUKH U
POOOTOTEXHUKHU

Ha6op nomkeH ObITh
MpeaHa3HaueH IS
[IpOBEICHUST yUEOHBIX
BaHATUHN 1O DJIEKTPOHUKE
1 CXEMOTEXHHUKE C
[1ETTBI0 U3yUEHUS
HanOomee
[pacTpOCTPaHEHHOMN
PJICMEHTHOH 0a3bl,
MPUMEHSEMOU IS
MH>KEHEPHO-

1 mrr.




TEXHUYECKOTO
TBOPUYECTBA yUYAIIUXCS U
[pa3pabOTKH yueOHBIX
Mojeleil poOOTOB.
HaGop nomken
[TO3BOJISITH YYAITIMCS Ha
[IPAKTUKE OCBOUTH
OCHOBHBIC TEXHOJIOTHH
[POCKTUPOBAHUS
[POOOTOTEXHUUECKUX
KOMILIEKCOB Ha TIpuMepe
YIeOHBIX MOJIEICH
pOOOTOB, a TAKKE
M3YYUTHh OCHOBHBIC
TEXHUYCCKHUE PELICHUS B
oOnactu
KHOSPHETHYECKUX U
BCTPAMBACMBIX CHCTEM.

B cocraB KoMIIIeKTa
ITOJDKEH BXOJAUTH HA0OP
KOHCTPYKTHBHBIX
PIIEMEHTOB JIJIs1 COOPKHU
MakeTa
MaHHITYJISIIHOHHOTO
[po00Ta, KOMIUIEKT
METAJUTMIECKUX
KOHCTPYKTHUBHBIX
IIEMEHTOB /17151 COOPKH
MakeTa MOOUIHHOTO
poboTa u T.1I.

B coctaB koMIIieKTa
BXOIUT HAOOP
PIEKTPOHHBIX
KOMITOHEHTOB JIJIs
3y4eHHs] OCHOB
DIICKTPOHUKHU U
CXEMOTEXHHUKH, a TaKXKe
KOMITJICKT TIPUBOIOB U
TaTYNKOB Pa3IMUYHOTO
TUTIa 17151 Pa3paboTKu
[POOOTOTEXHUUECKUX
KOMILJIEKCOB.

B coctaB koMILIeKTa
ITOJPKHO BXOJTUTH:
MOTOPBI C SHKOJIEPOM -
HE MEHeEe 2 IIT,
CEPBOIPHUBO]T OOIBIION -
HE McHee 4 1T,
CEPBOIMPHUBOJ] MAIIBIN - HE




MEHee 2 T,
MH(ppPaKpacHBI TaTUUK -
HE MeHee 3 1T,
YJIbTPa3BYKOBOM JaTYHUK
- He MeHee 3 1T, JaTYUK
TeMIIepaTypbl - HE MEHee
1 mT, TaTYNK
OCBEIICHHOCTH - HE
MeHee 1 1T, Habop
PIIEKTPOHHBIX
KOMITOHEHTOB
(pe3ucropsl,
KOHJICHCATOPBI,
CBETOAMO/IbI PA3JIMUYHOTO
HOMHHAIA), KOMITJICKT
[IPOBOJIOB JIJIsI
OecracqHOrO
[TPOTOTHITHPOBAHWS,
M1aTa GecrmaeyHoro
[TPOTOTHITHPOBAHWS,
AKKYMYJIITOP U 3apsiIHOE
YCTPOMCTBO.

B cocraB KoMIIeKTa
TOJKEH BXOJIUTh
[IpOrpaMMUpPYEMBbIi
KOHTpOJLIED,
[IporpaMMHUpYyEMBbII B
cpene Arduino IDE win
QHAJIOTMYHBIX CBOOOIHO
[pacpOCTpaHsIEMbIX
cpeaax pa3paboTKH.
[IporpamMmmupyemslii
KOHTPOJIEP OJIKEH
00J1aaTh HOpTaMH JUIst
[TOIKJIFOUEHUS
U(PPOBBIX U
QHAJIOTOBBIX YCTPOICTB,
mHTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth mu
WiFi.

B cocraB komIuiekTa
ITOJKEH BXOJIUTH MOJYJIb
TEeXHUYECKOT 0 3peHMUs,
[pEICTABISAIOMINNA COO0M
BBHIYHCITUTENILHOE
YCTPOMCTBO CO
BCTPOEHHBIM
MUKpPOIPOLIECCOPOM




(KOJI-BO sIZIEp - HE MEHEE
4 1T, yactora siapa He
Mmenee 1.2 I'T'1, 00beM
O3V - "He meHee 512 MO,
00bEM BCTPOCHHOM
maMsTH - He MeHee 8 10),
MHTErpPUPOBAHHOM
Kamepoil (MakCUMaabHOE
[paspeleHue
BH]ICOTIOTOKA,
[epeaBaeMoro 1o
mHTepdeiicy USB - ne
MeHee 2592 X 1944 en.)
1 ONITUYECKON CUCTEMOM.
Mo1yJib TEXHHUECKOTO
BpeHUs JOKEH
00J1a1aTh
COBMECTUMOCTBIO C
[Pa3TMYHBIMHU
[TPOrPaMMHUPYEMBIMHU
KOHTPOJJIEpaMH C
[MOMOIIBbIO0 HHTEPGEHCOB
- TTL, UART, 12C, SPI,
Ethernet. Moayib
TeXHUYECKOT0 3pEHUS
TOJKCH UMETh
BCTPOCHHOE
[POrpaMMHOE
oOecrieueHre Ha OCHOBE
OTIEPAIIIOHHON CHUCTEMBI
Linux, mo3Bossromee
OCYIIIECTBISTh
HACTPOWKY CUCTEMBI
MaIIMHHOTO O0yUYeHUs
[TapaMeTPOB HEMPOHHBIX
ceTeil st OOHapy KeHUs
00BEKTOB, OIIPEIEICHUS
X TapaMeTpoB U
mapHenmen
MICHTH(DUKAIUH.
KoMmIekT nomxeH
oOecreunBaTh
BO3MOYXHOCTh U3yUCHUS
OCHOB pa3pabOoTKu
MTPOrPaMMHBIX U
aTmapaTHBIX KOMILIEKCOB
MHXCHEPHBIX CHUCTEM,
pereHuii B cepe
"HTepHer Bemen'", a




TaK)Ke PEIICHUN B
001acTH POOOTOTEXHUKH,
MCKYCCTBEHHOTO
MHTEIUIEKTa U
MalIMHHOTO 00yUYEHUSI.

Komn

BIOTEPHOE 000PYIOBAaHUE

HoyTOyk

DopM-(hakTop: HOYTOYK;
PKecTkas,
HEOTKTIOYaeMas
KJIaBHaTypa: HAJIMYUE;
Pycckas packimanka
KJIaBUATYyphl: HAIUYUE;
JlnaroHaib SKpaHa: He
MeHee 15,6 1IOMMOB;
Pa3perienne skpaHa: He
menee 1920 x 1080
IMUKCEIIEH;

KosmmuecTBo siaep
rporieccopa: He MeHee 4;
KoanuecTBO MOTOKOB: HE
McHee 8;

bazoBas TakTOBas
gacToTa Mporeccopa: He
menee 1 I'T;
MaxkcuManbHas TAKTOBAs
gacToTa Mpoleccopa: He
menee 2,5 I'T;
Ksmr-namsars
[poiieccopa: He MeHee 6
MoaiiT;

O0beM yCTaHOBICHHOMN
ONIEPaTUBHON MaMATH: HE
MeHee 8 ['0aliT;

O0BbeM
[10/1epKUBAEMON
ONEpaTUBHON MaMATH
(11711 BO3MOYKHOCTH
[pacIIpeHwsi): He MeHee
24 T"0aiit;

OO0BeM HaKOITUTEIIS
SSD: e menee 240
["GaiiT;

BpeMs aBTOHOMHOU
paboThl OT OaTapeu: HE
McHee 6 4acoB;

Bec HoyTOyKa C
YCTaHOBJICHHBIM

AKKYMYJISITOPOM: HE

3 mT.

2 IIT.




oonee 1,8 xr;

Bremnuii uarepderic
USB crannmapTa He HIKE
3.0: HE MeHee Tpex
CBOOOIHEBIX;

Bremnunii uatepderic
LAN (ucronbp3oBaHue
[IePEXOTHUKOB HE
[Ipe1yCMOTPEHO):
HaT4Ine;

Hanuune monynei u
mHTEepEiicoB
(MCTIOJIb30BaHUE
[IePEXOTHUKOB HE
penycmotpeno): VGA,
HDMI,

becripoBoHas cBsizb Wi-
Fi: namuuue ¢
[O/IEP>KKON CTaHaAapTa
IEEE 802.11n wimn
COBpEMEHHEE;
\Web-kamepa: Hanuuue;
ManumynsaTop "Mbilb":
HaT4INE;
[IpenycranoBneHHas
OTIepallMOHHAs CHCTEMA C
rpaduyecKkum
[0JIb30BATEIBCKUM
mHTEpPEiicoMm,
o0ecreynBaroas
padoty
[pacpOCTpaHEHHBIX
00pazoBaTeNbHBIX U
00I11€CUCTEMHBIX
[IPUIIOKEHUN: HAJIMYHE.

MOV (nipunTep,
CKaHep, KOIup)

Tun ycrpoiictea: MOY
(pyHKIIMY TeyaTH,
KOTTMPOBAHUSA,
CKaHUPOBAHHUS);
@dopmar Oymaru: He
MeHee Ad;

[[BETHOCTB: YepHO-
OCIIBII;

TexHonorus nevyaTu:
mazepHas
MakcumanbHOe
[pa3pelieHue neyaTu: He
menee 1200 x 1200

TOYCK;

1 .

1 mrr.




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

Tabauya N 2

MPO®UIbHBIN KOMILJIEKT OBOPYJOBAHUS

Haumenosanue
000py1I0BaHUs

Kpatkue npumepHbie
TEXHUYECKUE
XapaKTepUCTUKU

KonnyectBo enunmIl
U1 IPOHIEHOTO
KOMILJIEKTa
(oO1reo0pa3oBaTeIbHBIC
OpraHu3alum, He
SIBIISTIOIIAECS
MaJIOKOMIUICKTHBIM),

KonnuecTBO euHMII
U1 IPOHIIEHOTO
KOMILIEKTa
(MaJIOKOMILJICKTHBIE
00111600pa30BaTEIIbHBIC
OpraHu3aIim), €. U3M.

€. U3M.

bA30BAS (OBA3ATEJIbBHAS YACTD)

EcTecTBeHHO-Hay4YHas HaIll

PaBJICHHOCTh

1.

[{udposas
lmaGopaTopus 1Mo

OHOoJIOTHH
(yueHuueckas)

OOecneunBaeT
BBLIIIOJITHEHHE
mabopaTopHBIX paboT HA|
ypOKax 1mo OHOJIOTHH B
OCHOBHOM IIIKOJIE U
[IPOEKTHO-
HCCIIC0BATEIbCKOM

e TeIbHOCTH
YIaIIXCs.
KoMmiekTamus:
becripoBoAHOM
MyJIbTUIATYHK 110
Orojoruu ¢ 6-10
BCTPOCHHBIMH
TaTYUKAMU:

JlaTuuK BIAXKHOCTH C
Tana3zoHoM U3MEPEeHUS
0...100%

J]aTYnK OCBEIICHHOCTH
C IMana3oHoM
M3MEpEeHUs He Y)Ke YeM
oT 0 mo 180000 1k
JlaTuuk pH ¢
TUara3oHOM U3MEPECHHS
He yxe uyeM ot 0 go 14
pH

JlaTunk TeMIepaTypsl ¢

JIMaIrta3oOHOM U3MEPCHU A




He yxe yeM oT -20 10
+140 C

JlaTamk
PIEKTPOIPOBOANMOCTH
C Aramna3zoHaMu
M3MEPEHUS HE YXKE YeM
oT 0 1o 200 mxCwm; ot 0
1o 2000 MmxCwm; ot 0 10
20000 MkCm

/laTuMK TEMIIEpaTyphI
OKPY KaIOIeH Cpebl ¢
TMara3oHOM U3MEPEHUS
He yxe yeM oT -20 10
+40

AKcCecCyaphl:

Kabens USB
COCTMHHUTEIIbHBIN
3apsiIHOE YCTPOMCTBO C
kabemem mMiniUSB
USB Ananrep
Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOJICTBO
[10 DKCILTyaTaluu
udposoii maboparopun
[{udposas
BHIEOKaMepa ¢
METANTUYECKUM
[IITATUBOM, pa3peIICHNE
He MeHee 0,3 Miukc
[IporpammHOe
oOecrieueHne
MeToruecKkue
[PEKOMEHIalluU HE
Menee 30 pabot
'YnakoBka

Hanuune
[PYCCKOSI3BIYHOT'O caiiTa
MOICP)KKH, HATTHINE

XHMUHT
(yueHnueckas)

mabopaTOpHBIX PaboOT
10 XUMHH Ha ypOKax B
OCHOBHOI IIIKOJIE U
[MPOEKTHO-

1 CCIIe0BaTEIbCKOM
ITesITeIbHOCTH

yJaIIuXxCsl.

BUICOPOITUKOB.
[{udpoBast ObecrieunBaeT 3 . 2 1IT.
maGopaTopust 1o BBITTOJTHCHUE




KoMIUIeKTaus:
becipoBogHOM
MYJIbTHAATYUK 110
XUMUH C 4-Ms
BCTPOCHHBIMHU
TaTYMKAMU

JlaTunk pH ¢
TMana3oHOM U3MEPEHHS
He yxe yeM oT 0 1o 14
pH

JlaTdark BHICOKOM
TeMIIePaTyphI
(TepMOTIapHBIii) ¢
THara3oHOM U3MEPEHHUS
He yxe uyeM oT -100 1o
+900 C

JlaTunk
PIEKTPOIPOBOANMOCTH
C Ararna3zoHaMu
M3MEPEHUS HE yXKE YeM
oT 0 1o 200 mxCwm; ot 0
1o 2000 MmxCwM; ot 0 1o
20000 MmxCm

/laTunk TeMIiepaTypbl
[UIATHUHOBBIM C
THara3oHOM U3MEPEHHUS
He yxe uyeM ot -30 1o
+120C

OTaesIbHbIE JATUUKHU:
JlaT4rK ONTHYECKOM
TJIOTHOCTH 525 HM
AKceccyapbl:

Kabens USB
COCTUHUTEIIHbHBIN
3apsiIHOE YCTPOMCTBO C
Kkabenem miniUSB
USB Anamnrep
Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOJICTBO
10 DKCILTyaTaluu

11 poBoii TabopaTopuu
HaGop nmaGopaTopHoit
OCHACTKH
[IporpammHOe
oOecrieueHue
MeTonmueckue
[PEKOMEHIalluU HE
Menee 40 pabot




Hanuuue
[PYCCKOSI3BIYHOTO CaiiTa

[0 IICPIKKH
Haimmune
BHJICOPOJIMKOB.
LludpoBast ObecnieunBaeT 3 . 2 mT.
irabopaTopus 1o BBITIOJTHCHHE
buzuke PKCIIEPUMEHTOB 110
(yueHuveckas) TeMaM Kypca (pu3uKmu.

KoMmmiekranus:
bectipoBogHOI
MYyJIbTUAATUUK 110
(busuke ¢ 6-10
BCTPOCHHBIMHU
TaTYNKaAMU:

[{udpoBoii qaTuuk
TeMIIePaTypHhI C
THara3oHOM U3MEPEHHUS
He yxe ueM oT -20 110
120 C

[{ndpoBoii qaTunk
A0COJTFOTHOTO JTaBJICHUS
C JUaIa30HOM
M3MEPEHUS HE yXKE YeM
ot 0 mo 500 kIla
J[aT4rKk MarHUTHOTO
[OJIsl C TMAra3oHoOM
M3MEPEHUS HE yXKE YeM
oT -80 mo 80 MTn
JlaTunK HanpsKEHUs C
amna3oHaMu
M3MEPEHUS HE yXKEe YeM
oT -2 1o +2 B; ot -5 no
+5 B; or-10 10 +10 B;
oT -15 no +15 B
/laTynK TOKa HE yKe
uem ot -1 1o +1 A
/laTuuk akcenepoMeTp ¢
[oKazaTeJsIMA HE MEHee
uem: +/- 2 g; +/- 4 g; +/-
89

OTnenbHbBIE
YCTpOMCTBA:

USB ocumtorpad He
MeHee 2 kaHana, +/- 100
B

IAKceccyapbl:

Kabens USB

COE€TMHUTEILHBIN




3apsiiHOE YCTPOMCTBO C
Kkabemem MiniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KoHcTpykTop st
[IPOBEACHUS
PKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO
[10 SKCILTyaTaluu
udposoii maboparopun
[IporpammHOe
oOecrieueHue
Mertoauueckue
pexomenaanuu (40
pador)

Hanuuue
[PYCCKOSI3BIYHOTO CaiiTa
[OAIEPKKU

Hanmune
BHJICOPOJIUKOB.

KommbrorepHoe 060py1oBaHne

4.

HoyTtOyk

DopmM-hakTop:
HOYTOYK;

PKecTkas,
HEOTKTFOUaeMast
KJIaBHaTypa: HAJIN4KE;
Pycckas packianka
KJIaBUATYyphl: HAIUYUE;
/Inaronanp SKpaHa: He
MeHee 15,6 110iMOoB;
Paspemienne skpaHa: He
mernee 1920 x 1080
IMUKCEIICH;

KonuuecTBo siaep
[poiieccopa: He MeHee
4,
KoanuecTBO MOTOKOB:
He MeHee §;

bazoBas TakTOBas
4acToTa Mpoleccopa: He
menee 1 I'T;
MakcuManbHas
TaKTOBAs 4acToTa
[polieccopa: He MeHee
2,5 T

Komi-mmamsars

Iporeccopa: HE MCHCC 6

3 mIT.

2 IIT.




MoaiiT;

O0beM yCTaHOBJICHHOMN
OIepaTUBHON MaMSTH:
He MeHee 8 ['0aliT;
O6beM

[0 EPKUBAEMOM
OIepaTUBHON MaMsATH
(1151 BOBMOKHOCTH
[pacIIMpeHus ): He MeHee
24 I'GaiiT;

O0beM HAaKOMUTEIS
SSD: e menee 240
["GaiiT;

Bpemst aBTOHOMHOM
paboThl OT OaTapeu: HE
McHee 6 J4acoB;

Bec HoyTOyKa ¢
YCTaHOBJICHHBIM
AKKYMYJIATOPOM: HE
oonee 1,8 kr;

Buenranii naTepdeiic
USB cranpapra He
Huke 3.0: He MeHee
Tpex CBOOOIHBIX;
Buenranii naTepdeiic
LAN (ucnonb3oBanue
[EePEXOTHUKOB HE
[pPEeyCMOTPEHO):
HaTHYINE;

Hannune monynen u
mHTEpPeiicoB
(McToNb30BaHME
[ePEXOTHUKOB HE
npenycMorpeno): VGA,
HDMI,

becripoBoHas CBSI3b
\Wi-Fi: nanuawe ¢
MOIEP>KKON CTaHAapTa
IEEE 802.11n uan
COBpPEMEHHEE;
\Web-kamepa: Hanmuuue,
Manunynsatop "MpImb":
HaTHYNe;
[IpenycTaHoBIeHHAs
OTIepalMOHHAS CHCTEMA
c rpaduyecKkuM
10JIb30BATEIHLCKUM
mHTEepdEeiicom,
oOecIieunBaronast




[padory
[PacTIpOCTpaHEHHBIX
00pa3oBaTeNbHBIX U
00IIECHCTEMHBIX
[IPUITOAKEHUN:
HaTH4ue.

MOV (npunTep,
CKaHep, KOIUp)

Tun ycrpoiictea: MOY
(pyHKIIMM TeyaTH,
KOITMPOBAHUS,
CKaHHUPOBAHMUS);
dopmar Oymaru: He
MeHee A4,

[[BeTHOCTB: UepHO-
OCJIBI;

TexHonorus nevyaru:
mazepHas
MakcumaibHOE
[pazpelieHue neyaTu: He
Menee 1200 x 1200
TOYCK;

HMurepdeiicer: Wi-Fi,

Ethernet (RJ-45), USB.

1 mT.

1 mr.

JIOITOJIHUTEJIBHOE OBOPY IOBAHUE

Ecte

CTBCHHO-HAaYy4Has HaIl

PaBJIEHHOCTh

1.

[{udposas
irabopaTopus 1o
Orosorun
(yueHuueckas)

OOecneunBaeT
BBIIIOJTHCHHUE
mabopaTOpHBIX PaboOT HA|
ypOKax 1o OMOJIOTUH B
OCHOBHOM IIIKOJIE U
[MPOEKTHO-
HCCIIe0BAaTEIbCKOM
eI TeIbHOCTU
ydaImnxcs.
KomImmekramms:
becnipoBoaHOM
MyJIbTHAATUUK TI0
Onoyoruu ¢ 6-10
BCTPOCHHBIMHU
TaTYMKaAMU:

/[aTynK BIAXHOCTH C
T1ana3oHOM U3MEPEHHUS
0...100%

JlaTdrK OCBEIICHHOCTH
C IMana3oHoM
M3MEPEHUS HE YXKE YeEM
oT 0 mo 180000 1k
JlaTuuk pH ¢

JIMaIta3OHOM U3MEPCHU A

1 mrr.




He yxe yeM oT 0 o 14
pH

JlaTurk TeMIiepaTyphl C
TMara3oHOM U3MEPEHHUS
He yxe yeM oT -20 10
+140 C

JlaTamk
PIEKTPOIPOBOANMOCTH
C Auara3oHaMH
M3MEPEHUS HE YXKE YeM
oT 0 1o 200 mxCwm; ot 0
1o 2000 MmxCwm; ot 0 110
20000 MmxCm

/laTuMK TEMIIEpaTyphl
OKpY>Karolen cpeisl ¢
TMara3oHOM U3MEPEHHUS
He yxe uyeM oT -20 110
+40

AKcecCyaphl:

Kabens USB
COCAUHUTEIbHBII
3apsiIHOE YCTPOMCTBO C
kabeinem miniUSB
USB Ananrep
Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOJICTBO
[10 SKCILTyaTaluu
udpoBoit taboparopun
[{udposas
BHIEOKaMepa ¢
METATUYECKUM
[IITATUBOM, pa3peIICHNE
He meHee 0,3 Miukc
[IporpammHOe
oOecrieueHre
MeTonuecKkue
[PEKOMEH1alluU HE
menee 30 pabot
'YakoBKka

Hammaue
[PYCCKOSI3BIYHOTO caiiTa
MOICPXKKH, HATTHINE

XHMUHT
(yueHuueckas)

mabopaTOpHBIX PaboOT
M0 XMMHHU Ha YPOKax B
OCHOBHOM IIIKOJIE U

BUICOPOITUKOB.
[{udpoBast ObecrieunBaeT 1 . 1 .
maGopaTopust 1Mo BBITTOJTHCHUE




[MPOCKTHO-

1 CCIIe0BAaTEIbCKOM
eI TeIbHOCTH
yHaIIXxcs.
KoMIuiekTanus;:
becipoBogHOM
MYJIbTHAATYUK 110
XUMHH C 4-Ms
BCTPOCHHBIMHU
TaTYMKaAMH:

JlaTank pH ¢
TMara3oHOM U3MEPEHUS
He yxe yeM oT 0 1o 14
pH

JlaTdark BHICOKOM
TeMIIepaTypbl
(TepMOTIapHBIii) ¢
TMara3oHOM U3MEPEHHUS
He yxxe uyeM oT -100 1o
+900 C

JlaTunK
PIEKTPOIPOBOANMOCTH
C Irana3oHaMu
M3MEPEHUS HE yXKE YeM
oT 0 1o 200 mxCwm; ot 0
1o 2000 MmxCwm; ot 0 110
20000 MmxCwMm

JlaTuuk TeMnepaTypsl
TJIATHHOBBIN C
T1ana3oHOM U3MEPEHMS
He yxe uyeM ot -30 1o
+120 C

OTaesIbHbIE JATYUKHU:
JlaTyuk oNnTHYECKOM
IUIOTHOCTHU 525 HM
AKceccyapbl:

Ka6ens USB
COE€TUHUTEIIbHBIN
3apsiAHOE YCTPOMCTBO C
Kabenem MiniUSB
USB Ananrtep
Bluetooth 4.1 Low
Energy

KpaTkoe pykoBOJICTBO
10 DKCILTyaTaluu

11 poBoii TabopaTopuu
HaGop nmaGopaTopHoi
OCHACTKU
[IporpammHOe




oOecIieueHme
MeToauueckue
[PEKOMEHIallUK HE
Menee 40 pabot
Hammaue
[PYCCKOSI3bIYHOTO CaiiTa
[TO1/ICPKKH

Hamune
BHJICOPOJUKOB.

[{udpoBast
lmaGopaTopusi 1Mo

¢duzuke
(yueHuveckas)

Ob0ecneunBaeT
BBIITOJTHCHHEC
PKCIIEPUMEHTOB T10
TeMaM Kypca (pu3uKmu.
KomIniekramms:
bectipoBogHOI
MYyJIbTUAATUUK 110
(buszuke ¢ 6-10
BCTPOCHHBIMHU
TaTYNKAMU.:

[{ndpoBoii qaTuuk
TeMIIePaTypBhI C
THara3oHOM U3MEPEHHUS
He yxe ueM oT -20 110
120 C

[{ndpoBoii qaTanK
A0COJTFOTHOTO JTaBJICHUS
C JUara3oHOM
M3MEPEHUS HE yXKE YeM
ot 0 7o 500 kIla
JaTurKk MarHUTHOTO
[OJIsl C TUAra3oHoOM
M3MEPEHUS HE yXKEe YeM
oT -80 mo 80 MTn
JlaTunK HanpsKEHUs C
amna3oHaMu
M3MEPEHUS HE yXKE YeM
oT -2 1o +2 B; ot -5 no
+5 B; ot -10 10 +10 B;
oT -15 1o +15 B
/laTynk TOKa HE yXKe
bgeM oT -1 10 +1 A
/laTunk akcenepoMeTp ¢
[oKa3aTeJsIMA HE MEHee
uem: +/- 2 g; +/- 4 g; +/-
89

OTIenbpHBIE
YCTpOMCTBA:

USB ocumtorpad ve

MeHee 2 kaHana, +/- 100

1 mrT.

1 mrr.




B

IAKceccyapsbl:

Kabens USB
COCIUHUTEIILHBIN
3apsigHOE YCTPOMCTBO C
Kkabemem MiniUSB
USB Anantep
Bluetooth 4.1 Low
Energy

KoncTpykTop st
[IpOBEICHUS
PKCIIEPUMEHTOB
KpaTkoe pykoBOJICTBO
[10 DKCILTyaTaluu
udposoii maboparopun
[IporpammHOe
oOecrieueHne
Mertoauueckue
pexomenaanuu (40
pador)

Hanuuue
[PYCCKOSI3BIYHOTO CaiiTa
[OIIEPKKH

Hanune
BUICOPOJIUKOB.

[{udposas
imaGopaTopus 1o

dbuznoIOTNN
(mpouIbHBIHI
YPOBEHB)

ObecrieunBaeT
[TPOBEICHUE
icciieIoOBaHus 10

(b yHKIIMOHMPOBAHUIO
YEeI0BEYECKOTIO
OpraHusMa.
Kommiekranus:
becnipoBoaHOM
MYJIbTUIATYUK 110
(buznonoruu ¢ 5-10
BCTPOEHHBIMU
matunkamu: JlaTumk
apTepHaIbHOTO
nasienus (0...250 MM
PT. CT.)

JlaTuuk mmyJbca ¢
Tana3zoHoOM U3MEpEeHUs
He yxe yeM oT 30 1o
200 ya/MmuH

JlaTunK TeMnepaTypbl
Tesa ¢ Juana3oHoM
M3MEpPEHUS HE Y)KE YEM
oT +25 mo +40 C

I[aTqI/IK YaCTOThI

1 mrr.




NIBIXaHUS C TUAa30HOM
M3MEPEHUS HE YXKE YeM
ot 0 mo 100
[MKJIOB/MUH

JlaTuuk yckopeHus ¢
moxaszaTensiMu +/- 2 g;
+/-4g; +/-8¢
OTnenbHbIC
lyCTpoiicTBa:

JlaTtunk OKI ¢
Tana3zoHoM U3MEPEeHUs
He yxe yeM ot -300 1o
+300 mB)

JlaTuuk pH c
Tana3zoHoM U3MEPEeHUS
He yxxe ueM ot 0 go 14
pH

/laTunk cunomep
Tana3zoHoOM U3MEpEeHHUS
He yxe uyeM ot -40 1o
40 H

JaTurK OCBEILIEHHOCTH
C IMara3zoHOM
M3MEPEHUS HE yXKE YeM
ot 0 1o 180000 nx
AKceccyaphl:

Kabens USB
COEIUHUTEIbHBIN
3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Ananrtep
Bluetooth 4.1 Low
Energy

KoHcTpykTop s
[IpOBEACHUS
PKCIIEPUMEHTOB
Kpatkoe pykoBOACTBO
[10 SKCILTyaTaluu
udpoBoii maboparopun
[IporpammHOe
obecrieueHne
Mertoanueckue
[PEKOMEHTalluH HE
Menee 20 pabot
Hannune
[PYCCKOSI3BIYHOTO caiiTa
MOIICPKKH

Hanuuune
BHICOPOJTUKOB.




[{udposas
maboparopust 1o

PDKOJOI'nn

Ob6ecnieunBaeT
MpPOBEICHUE YIeOHOTO
PKOJIOTUYECKOTO
MOHUTOPUHTA
MHCTPYMEHTAIbHBIMH
Meronamu. HaGop
[MPUMEHSIETCSI TIPU
M3y4eHUHN SKOJIOTUH,
OHOJIOTHH, XUMUH,
reorpaduu u
[IPUPOIOBEICHUS, a
TaKoKe ISt
HTHBHTYJIBHBIX
iCCTIeIOBaHUS U
MPOEKTHOU

e TeTbHOCTH
[ITKOJILHUKOB.
KoMmiekranusi:
becnipoBogHOI
MYyJIbTUAATUUK 110
PKOJIOTMYECKOMY
MOHUTOPHHTY C 8-10
BCTPOCHHBIMHU
TaTYNKaMU:

JlaTYrK HUTPAT-HOHOB
/laTuMK XJIOpUA-HOHOB
JlaTuuk pH c
T1ana3oHOM U3MEPEHUS
He yxxe ueM oT 0 g0 14
pH

JlaTurK BIAQYKHOCTH C
T1ana3oHOM U3MEPEHMS
0...100%

JlaTuynK OCBEIIEHHOCTH
C IMarna3oHOM
M3MEPEHUS HE YXKE YeEM
ot 0 7o 180000 nx
JlaTurk TeMIiepaTypsl C
TMara3oHOM U3MEPEHHS
He yxe uyeM oT -20 1o
+140 C

JlaTunk
PIEKTPOIPOBOANMOCTH
C Juara3oHaMu
M3MEPEHUS HE yXKE YeM
oT 0 1o 200 MmxCwm; ot 0
mo 2000 mxCwm; ot 0 10
20000 MkCm

/laTunk TeMiiepaTypbl

1 mT.

1 mr.




OKpY>Karollen cpelibl ¢
TMara3oHOM U3MEPEHUS
He yxe yeM oT -20 10
+50 C

OTIenbHbIC TaTYUKU:
/laTuuk 3ByKa
(byHKIIHEH
MHTETPUPOBAHUS C
ana3oHoOM U3MEPEHUs
4aCTOT HE MEHEE YeM OT
50 I'y mo 8 kI
JlaTunk BIQKHOCTH
[MOYBBI C JUANIA30HOM
M3MEPEHUS HE yXKE YeM
oT 0 10 50%

/laTumk Kuciopoaa ¢
Tana3oHOM U3MEpPEHUs
ot 0 10 100%

J[aT4YUK ONTHYECKOMH
[JIOTHOCTH 525 HM
J[aT4YUK ONTHYECKOMH
rotHocTy 470 HM
JlaTuuk TypOUAUMETp C
THara3oHOM U3MEPEHHUS
He yxxe yeM ot 0 7o 200
NTU

/laTuuk okucH yriepoja
C AMana3oHOM
M3MEPEHUS HE yXKE YeM
ot 0 7o 1000 ppm
AKceccyaphl:

Kab6ens USB
COCTMHUTENbHBIN (2
I11T.)

3apsiIHOE YCTPOMCTBO C
Kkabemem mMiniUSB

USB Anamnrep
Bluetooth 4.1 Low
Energy

Crep>keHb 11
BaKpEIUICHHS TaTYNKOB
B ILITATUBE

Kpatkoe pykoBOACTBO
[10 SKCILTyaTaluu
udpoBoii Taboparopun
[IporpammHOe
oOecrieueHne
Mertoanueckue
[PEKOMEHIalluN HE




Menee 20 pabot
'YakoBka

Hannune
[PYCCKOSI3bIYHOTO CaiiTa
[OIICPKKH, HATUYUE
BHJICOPOJTUKOB.

MuKpoCKoI
1 poBoi

Tun MUKpockora:
OMOJIOTMUECKUI
Hacanka Mukpockomna:
MOHOKYJISIpHAS
Haznauenwue:
mabopaTOpHBIi

MeToz MCCIIENOBAHMA:
CBETJIOC I10JIe
Marepuai ONTHKH:
OIITHYCCKOE CTEKJIO
YBennueHue
MUKpOCKoOIIa, KpaT: 64 -
1280

Oxynsiper: WF16X
O0bexTuBsl: 4X, 10X,
40xs
(Toanpy>KMHEHHBIH )
PeBoisibBEpHAst FOJIOBKA!
Ha 3 00beKTHBA

TUI MOICBETKH:
3epKajio WU CBETOAMO
Pacnonoxxenue
[MOJCBETKH: BEPXHSIS U
HIDKHSS

Marepuan kopiyca:
METaJII

[IpeIMETHBIN CTOJIMK,
MM: 90

M crounuk muranus: 220
B/50 I'ng

Uwrcao meramukceneit: 1

1 mT.

1 mr.

Ha6op OI'D o
XUMUAN

B HaGop BXOIAT BECHI
imabopaTopHbIe
piexkTponHbie 200 r,
CIIUPTOBKA
imabopaTopHasi, BOpOHKA
KOHUYecKas, MaJouka
CTEKJIsTHHAsI, TPpOoOupKa
[1X-14 (10 mTyk),
CTaKaH BBICOKHH C
HocukoM BH-50 ¢

MeTKOH (2 mTYyKn),

1 mrr.




LIATHH]IP
M3MEepUTENbHBIHN 2-50-2
(CTEKJISTHHBIH, C
[IPUTEPTON KPBILIKOH),
[ITaTUB JIJIs1 TPOOUPOK
Ha 10 rae3m, 3aKuM
MPOOUPOYHBIH,
[IraTenb-1oxedka (3
TYKH ), HAOOP
(hITaKOHOB TSI
XpaHEHUsl PaCTBOPOB U
[pEaKTUBOB (00BEM
(dhmaxkona 100 mt - 5
KOMILJIEKTOB 110 6 HITYK,
00beM (prrakona 30 mu -
10 xoMIUIEKTOB 110 6
[ITYK), THJIAHID
M3MEPUTEIIBHBIN C
Hocukom 1-500 (2
[ITYKH), CTAKaH
BbIcOKHM 500 M (3
[TYKH), HA0Op epiueit
TUISL MBIThSI TIOCY/TBI
(ep1u 1J1st MBITBS
POOUPOK - 3 MITYKH,
epII JIJIs1 MBIThS KOJIO - 3
[ITYKH), XanaT OeJbIid
x/0 (2 mWTyKH),
MepYaTKu PEe3NHOBBIC
XUMHYECKHEe CTOUKHE (2
[ITYKH), OYKU
BalUTHBIC, QUITBTPHI
oymaxusie (100 mryk),
roprouee Jiisi CHUPTOBOK
(0,33 ).

B coctaB Habop BXOAAT
[PEaKTHBBI: AITFOMUHUM,
pKeJe30, COJIsIHas
KHCJI0Ta, METHIIOPAHIK,
(beHondTanenH,
AMMHaK, IEPOKCH]T
BOZOPOJa, HUTPAT
cepebpa u apyrue; B
o011eit crokHoCTH - 44
[Pa3TMYHBIX BEIIECTB,
MICTIOJIb3YEMBIX JJIsI
COCTaBIICHUS
KOMITJIEKTOB PEaKTHBOB
[IPY POBEICHUN




PK3aMEHAIIMOHHBIX
PKCIEPUMEHTOB T10
KypCy IIKOJIbHOU
XUMUU.

YueOHas
maboparopust 1o
HEUPOTEXHOJIOTUH

B cocraB BXoAsT:
Cencop Tun 1 He menee
1 wT., oOecreunBaeT
BO3MOYXHOCTh
[pErucTpaly CUrHana
PIIEKTPUYECKON
AKTUBHOCTH MBIIIII]
(371EKTPOMUOTPAMMBI,
OMI).

Perucrpanus nojpKHa
OCYILIECTBIISETCS
HEWHBA3HBHO, CYXHMH
PIEKTPOIAMHU.
B03MOKHOCTBIO
KpEIUICHHsI K pyKe
YesI0OBEKa, YTO JIOJIKHO
TaBaTh BO3MOXKHOCTD
[PETHCTPUPOBATH
PIEKTPUUYECKYIO
AQKTUBHOCTH MBIIIIIIBI B
00acTu, HaJl KOTOPOit
[pacrosaraercs
kperuieHue. [Ipu
HATPSDKEHUH MBIIIITBI
OMKHA OBITH
oOecrnieueHa
BO3MOYXHOCTh
Ha0JII0/IeHUS TyYHOCTH
curHana (T.e.
npucyrcteue OMI),
[pH paccradlieHuu
MBIIIIIET - €€
OTCYTCTBHE.

Cencop Tun 2 He meHee
1 wrt., oOecrieunBacT
BO3MOYKHOCTh
[pETUCTpAIK CUTHATIA
(hOTOIIETU3MOTPAMMBI
(PIIT") onTHYeckum
[yTeM, 3a CUET
M3MEHEHUS
OTPaKEHHOTO OT
KPOBEHOCHBIX COCY/IOB
cBeTa, 00bEM KOTOPBIX
M3MEHSIETCS TI0]T

1 mT.

1 mr.




BO3CUCTBUEM
[1yJIbCOBOW BOJIHBI.
CeHcop JOKEH ObITh
obOecrnieueH
BO3MOKHOCTBIO
KpETUICHUS K
[oAylIeyKe naabua
YeIOBEKa.

Cencop Tun 3 He MeHee
1 mT., oOecreunBacT
BO3MOKHOCT:!
[pErUCTpallMK CUTHAJa
PIEKTPOKAPANOTPAMMBI
(OKT') He nHBa3UBHBIM
CII0cO00M;
peructpauud |, 11 u Il
OTBEIACHUIA;
[1OKITIOUCHUS
PIIEKTPOJIOB K CEHCOPY €
[TOMOIIIBIO
COEIMHUTEIIbHBIX
[POBOJIOB,
000pYIOBaHHBIX
TouchProof pazsemamu.
Cencop Tun 4 He meHee
1 mT. obecrieunBaeT
BO3MO>KHOCT:
[PETUCTpALlMK CUTHAJa
KO>KHO-TaJIbBAHUYECKOMN
peakuuu (KI'P),
[PErUCTpaIHsi KOTOPOTO
OCYULIECTBJISIETCS Ha
[MOCTOSTHHOM TOKE;
[TOJKITIOUEHHUS K TeIly
YEIIOBEKA C TTIOMOIIBIO
CYXHUX 3JIEKTPOJIOB,
[MOAKITIOYEHNE KOTOPBIX
K CEHCOpY
OCYIIIECTBIISIETCS C
momoinkto TouchProof
[Pa3bEMOB.

Cencop Tun 5 He MeHee
1 mT., oOecreynBaeT
BO3MOKHOCT:
[PETUCTpAIK CUTHAJA
PIIEKTPUYECKON
AKTUBHOCTH MO3Ta
(D2I") ¢ momoIIBIO
CyXWUX HEMHBAa3UBHBIX




PIIEKTPOJIOB;
[pEruCTpaluu
PIEKTPUYECKON
AQKTUBHOCTH Pa3HBIX
ToJiei Mo3ra;
[1O/IKJIFOUEHUS
PIIEKTPOJIOB K CEHCOPY €
[TOMOLIBIO
COECIMHUTEINIbHBIX
[IPOBO/IOB,
000pyIOBaHHBIX
TouchProof pazsemamu;
BaKpEIUICHUS
PIIEKTPO/IOB Ha
[TOBEPXHOCTHU I'OJIOBBI.
Cencop Tun 6 He MmeHee
1 mt., oObecrieunBaet
BO3MOYHOCTB!
[pErUCTpaLlMK CUTHaJa
Kojie0aHus TPy IHOM
kietku (Cencop
ITBIXaHUSI ); ONIPEICTICHUS
YaCTOTHI JAbIXaHUS.
'YcrpoiicTBo 115t coopa
NTAaHHBIX OT CEHCOPOB U
reperayu Ha
[epCOHAIbHBIN
KOMITBIOTEP
o0OecrieunBaeT
BO3MOKHOCTh cOopa
ITaHHBIX OT
[MOAKITIOUYEHHBIX K HEMY
CEHCOPOB U OTIPABKY
[MOJTyYEHHBIX JaHHBIX Ha
[1K. [Tonkmrouenue
[IEHTPAIBbHOTO MOIYJIS K
[TK ¢ momomipro USB-
KaOens. LlenTpanbHbIii
MOyJIb UMEET HE MEHEe
1 WT.: raJIbBAHUYECKYIO
3ossiuio ot T1K.
[{eHTpanbHBIM MOLYIIb
o0ecrieunBaeT
BO3MO>KHOCTh
0JIHOBPEMEHHOTO
[TOAKITIOYEHUS BILUIOTh
1o 4 cencopoB. Kax bt
113 BXOJIOB
[{eHTpanbHOrO MOIYIISI




MEeT TaIbBAHUYECKYIO
M30JIALIUIO
(oOecrieueHue
MeKKaHaJIbHOM
raJlbBAHMYECKOM
M30JISLIUN ).
TTogxmrouenue
CEHCOPOB K
[{eHTpaIbHOMY MOIYJIIO
OCYIIECTBIISIETCS C
MMOMOIILLIO
CTeIIHATM3UPOBAHHBIX
pazbemoB turma LEMO,
00CeCIICUNBAIOIINX
MMPaBUIILHOCTh
MOJKITIOUEHUS pa3beMa
11 CHIDKAIOIIUX PUCK
CIIy4ailHOTO KacaHus
[pa3bpeMOB
TOKOTIPOBOISIIIINX
JacTeH, a TaKkKe
00CCIICUNBAIOIINX
BaIUTy OT
HECAaHKIIMOHUPOBAHHOTO
MO IKJIFOYEHHS K
[TPOU3BOJILHBIM
yCTpOKCTBaM.

Monyns "Knonka" He
MeHee 1 .,
oOecreunBaeT
BO3MOXKHOCTE:
[pa3MeTKH
[PETHCTPUPYEMBIX
CHUTHAJIOB U OTMEYaTh
HE MEHee 3-X
[PA3TUYHBIX KaTeTOPUU
COCTOSIHUH.

Y cTpoiCTBO, BXOJSIIIIEE
B cocTaB JabopaTopuu,
ITOJDKHO 00€CIIeurBaTh
BO3MOYKHOCTD
[pETUCTpaIiH
ApTepUaTbLHOTO
ITaBIICHUS.
[IporpammHOe
oOecrieueHue (nanee -
[10). JlomxHO
oOecreunBaTh
BH3yIU3AIUIO U




00paboTKy
[PETUCTPUPYEMBIX
CUTHAJIOB.

['J1aBHOE OKHO
[IPOrPaMMBbI JI0JIKHO
COCTOSITh M3 BKIIQJIOK,
KakJasi 3 KOTOPBIX
COJIEPXKUT HAOOP
rpaduKoB,
HEOOXOIUMBIX JUIS
0TOOpaKECHHS
Tpedyemoii
MH(pOpMaIuu.
JlomxHa UMeThCA
BKJIAJIKA JUIS
0THOBPEMECHHOTO
[IPOCMOTpa CUTHaia co
BCEX CEHCOPOB,
0JIHOBPEMEHHO
[TOTKJTFOYCHHBIX K
LlenTpasibHOMY
MOJYJIIO.

JT0 0OecreynBacT
BO3MOYKHOCTh
MHOTOKaHAIbHOTO
(mourpaduIeckoro)
pexxuMa padoThl
[YCTpOMCTBA.

TakKe TOJKHBI
MMEThCS BKIIQAKHU JJIs
BH3yaTH3al[ii CHTHAIOB
0T ceHcopoB OMI,
@I, OKT, KT'P, O9T,
CEHCOpa JIbIXaHus,
KHOITKH; 2 TAaK¥Ke
[IPOU3BOIHBIX
rpaduKoB, Ha KOTOPBIX
BHU3YyaTHU3UPYIOTCS
CHICTIU(UIHBIC JIJIS TOTO
VT MHOTO CUTHasa
BEJTUIHHEI.

[1O nomkHO KaBaTh
BO3MOYKHOCTh
BHU3yaTH3aluU U
00paboTKn
[PETUCTPUPYEMBIX
CUTHAJIOB, 2 UMEHHO:

- OMI': Buzyanu3zauus
CUTHAJIa, CIIEKTP




CUTHaJa, aMIUTUTYIHBIN
TPUTTED

- OIII': Bu3yanuzaus
CHTHAJIa, CIIEKTPa
CUTHaJIa, TaXOIPaMMBlI,
rpaduK mysibca

- OKI': Bu3yanu3zanus
CUTHAJIa, TaXOIPAMMBI,
rpaduk myiabca

- KI'P: Bu3yanusanus
CUTHaja

- O01": Bu3yanuzanus
CUTHaJIa, CIIEKTP
CHTHAJIa, aMIUTUTY 1A
anb(ha-puTma,
AMILTUTY/Aa OeTa-puTMa.
- CeHcop bIXaHus:
BU3yalln3alisl CUTHAJA,
- Knonka:
BH3yaJIM3allisl CUTHAJIA
[pa3MeTKH

[1O moKHO UMETH
BO3MOYKHOCTh
KaCTOMH3AIUHU U
Hactpoiiku [10 mist

B hEeKTUBHOTO
0TOOpaKEHUS
rpaduKoOB: HaCTPOHKa
[1BETa, BEIOOP
MapamMeTpoB s
aHaIM3a, BEIOOP
0TOOpaxKaeMbIX
rpaduKoB,
MacIITabupoBaHue
rpaduxos. [10 gomkHo
MMETh BO3MOKHOCTD
BarvcH u
BOCTIPOU3BEICHUS
[PETHCTPUPYEMBIX
CUTHAJIOB.
Bo3moxHOCTB
HACTPONKH MapaMeTpOB
(buIbTpalUU CUTHANA C
[OMOILBIO (PUITBTPa
HIDKHUX 9acTOT,
(bUITHTPa BEICOKUX
4acTOT, TOJIOCOBOTO
¢bunbTpa,
[PEKEKTOPHOTO




(dbunpTpa.

C uenbio ynoocTBa
aHaJM3a CUTHaJIa,
ITOJKHA UMETHCS
BO3MOYKHOCTH 3aIHCH
[PETUCTPUPYEMBIX
CUTHAJIOB B (paiti1, ¢
[OCIEAYIOLIEH
BO3MOYKHOCTBIO X
[1OCTIETYIOIIETO
BOCIIPOU3BEICHHS B
nanHoM 10 (umutupys
[PETUCTpAIIMIO CUTHAJIA B
[PEKUME peaTbHOTO
BpPEMCHH ).

B cocrase:
METOIMUYECKHUEC
MaTepHaITbI 115
VIUTEIS U
oOyJarouxcs,
OIHACaHKE
[TOJIKJTFOYEHUS] CEHCOPOB
imabopaTopuu,
MHCTPYKIIUU IO
rcrosb3oBanuto 10,
OIHCaHKE
abopaTopHbIX U
[IPaKTUYECKUX padoT,
KOTOpOE B TOM YHCIIE
COZICPKUT
Mpe3eHTAIMOHHBIE
MaTepUabl.

'Y makoBka/kopoOka
lmabopaTopuu JOKHA
oOecnieunBarh y100HOE
XpaHEHHE U CO/IepKaTh
MOJICKA3KH ISt
[PacTIONIOKEHUS
CEHCOPOB U YCTPOMCTB
imaGopaTopuu Juis
y100HOTO
MCTIOIb30BAHUS
MpEeTo1aBaTeNI MU 1
00yUaOIUMUCS.

TexHomorudeckas HAITPaBJICHHOCTb

0.

O06pa3oBaTeIbHBIN
KOHCTPYKTOp JJIst

PAKTUKU OJIOYHOTO

POOOTOTEXHUYECKUT
HaOOp MpeaHa3HAuYeH

J1J11 N3YYCHH S OCHOB

1 mrr.

1 mrr.




[POrpaMMUPOBAHUS C
KOMILIEKTOM
TaTUYNKOB

[POOOTOTEXHHKH,
nieTanen, y3JoB U
MEXaHH3MOB,
HEOOXOIUMBIX JUIS
CO3IaHUS
[POOOTOTEXHUUECKUX
[YCTpOMCTB.

HaGop npexacrapinsier
co00H KOMILJIEKT
CTPYKTYPHBIX
HIIEMEHTOB,
COCTUHUTEIIBHBIX
PIIEMEHTOB U
PIIEKTPOTEXHUYCCKUX
KOMITOHEHTOB.

HaGop mo3Bosser
cobupats (1
[IPOrpaMMHUPOBATH
coOupaeMbIe MOJICTIH ),
13 DJICMEHTOB
BXOJIAIIUX B €T0 COCTaB,
MOJIETT! MEXaTPOHHBIX U
[POOOTOTEXHUYECKUX
[YCTPOWCTB C
ABTOMATHU3HPOBAHHBIM
YIIpaBJICHUEM, B TOM
YHCIIC Ha KOJIECHOM
XOJTy, a TaK JKe
KOHCTPYKLUH,
OCHOBaHHBIX Ha
MCIIOJIb30BaHUHT
repenad (B TOM 4HCIie
YCPBSIYHBIX U
3yOuaThbIX), a TaK ke
[PBIYATOB.
CBETOIMOIHBIN
MaTpPUYHBIA TUCIIIEN C
0eInoil MoACBeTKOM Ha
KOHTpOJUIEpE
KommdecTBo mopToB
BBO/Ia/BBIBOA HA
KOHTpOJIIepE HE MEHEe
6
KomruecTBO KHOMOK He
MeHee 4

O0111e€ KOJINYECTBO
DIICMEHTOB: HE MEHEe
520 mIT., B TOM YHCIIE:
1) mporpaMMupyeMblii




0JIOK yIpaBJICHHUS,
KOTOPBIA MOXKET
[paboTaTh ABTOHOMHO U
B IOTOKOBOM PEKUME;
2) cepBOMOTOPHI

3) MaTYUK CHUJTBI

4) maT4uK paccTOSHUS
5) JaT4uK IBETa

6) aKKyMYJIATOpHAS
Oarapest

7) [InacTukoBbIe
CTPYKTypHBIC
PIIEMEHTBI, BKJIIOYast
nepdoprupoBaHHBIE
PIIEMEHTHI: OalKH,
KyOUKH, OCH U BaJbl,
COCTUHUTEIIbHBIC
PIIEMEHTHI K OCSIM,
[IIeCTepHH,
[peTHa3HAYCHHBIC IS
CO3/1aHUS YEPBSIUHBIX U
3yO4YaThIX TIepeaad,
COCTUHUTENBHBIE U
KpETe)KHBIC JIEMEHTBI;
7) [IporpamMmmHOe
oOecIicucHue,
MCTIOIB3yeMOe ISt
MPOrPaMMHUPOBAHUS
coOnpaeMbIxX
[POOOTOTEXHUYECKUX
MOJEJIEH U YCTPOMCTB,
TOCTYITHO ISt
CKaYMBaHUS U3 CETH
MuTepHeT

10.

(O0pa3zoBaTenbHBIN
Ha0Op M0 MEXaHHKE,
MEXaTPOHHUKE U
POOOTOTEXHUKE

KoMmnekT ais
M3YYICHHS] OCHOB
PIEKTPOHUKHU U
POOOTOTEXHUKHU
HaGop nomkeH ObITh
MpeTHa3HAYCH JIIs
[IpOBEICHUST yUEOHBIX
BaHATHII 110
PIEKTPOHUKE U
CXEMOTEXHHUKE C TEIThI0
M3ydeHus: Haubosee
[pacTpOCTPaHEHHOMN
PJICMEHTHOM 0a3bl,
MPUMEHSEMON IS
MHKXEHEPHO-

1 mIT.

1 .




TEXHUYECKOTO
TBOPUYECTBA yUYAIIUXCS U
[pa3pabOTKH yueOHBIX
Mozeleil poOOTOB.
HaGop nomken
[TO3BOJISITH YYAITIMCSI
Ha IPAKTUKE OCBOUTD
OCHOBHBIC TEXHOJIOTHHI
[IPOEKTUPOBAHUS
[POOOTOTEXHUUECKUX
KOMILJIEKCOB Ha
puMepe yueOHBIX
MozIesei poOoTOB, a
TaK)Ke U3Y4UTh
OCHOBHBIE TEXHUUYECKUE
[pereHust B 00acTu
KHOEPHETUUECKUX U
BCTPAMBACMBIX CHCTEM.
B coctaB KoMILIeKTa
ITOJDKEH BXOJAUTH HA0OP
KOHCTPYKTHUBHBIX
PIIEMEHTOB /ISl COOPKHU
MakeTa
MaHUTTYJISITHOHHOTO
po00Ta, KOMIUIEKT
METATUICCKIX
KOHCTPYKTHBHBIX
PIIEMEHTOB 17151 COOPKU
MakeTa MOOUIIEHOTO
po0oTa U T.M.

B cocrtaB KomIIEKTa
BXOJIUT HaOOp
PIIEKTPOHHBIX
KOMITOHEHTOB JJIsI
M3YYICHHSI OCHOB
PIEKTPOHUKHU U
CXEMOTEXHHUKH, a TAKKE
KOMIUJIEKT TPUBOOB U
TaTYNKOB Pa3IMIHOTO
TUTIA 1715 pa3padoTKu
[POOOTOTEXHHUUECKHIX
KOMITJIEKCOB.

B cocraB komIuiekTa
TOJKHO BXOUTH:
MOTOPBI C SHKOJISPOM -
HE MCHEe 2 IIT,
CEPBOMPUBO]T OOJTBIITON
- He MCHee 4 IIT,
CEpPBOIPUBOJT MAJIBIH -




HE MeHee 2 T,
MH(paKpacHBIN TaTINK
- He MeHee 3 T,
[YJIbTPa3BYKOBOU JTaTUUK
- He MeHee 3 T,
TaTYNK TEMIIepaTyphl -
He MeHee | 1T, JaT4uK
OCBEILEHHOCTU - HE
MeHee 1 T, Habop
PIEKTPOHHBIX
KOMIIOHEHTOB
(pe3ucropsl,
KOHJIEHCATOPBI,
CBETOIHOIbI
[Pa3TMYHOrO HOMUHANA),
KOMILJIEKT TIPOBOJIOB
U1 GecriaeyHoro
[IPOTOTUITUPOBAHUSA,
[1ata GecrmaeyHoro
[MPOTOTUITUPOBAHUSA,
AKKYMYJISITOpP U
3apsiIHOE YCTPOKCTBO.
B cocraB komIuiekTa
ITOJIPKEH BXOJIUTD
[IpOrpaMMUpyeMbIi
KOHTpOJLIED,
[IPOTPaMMHUPYEMBIN B
cpene Arduino IDE uu
AHAJIOTMYHBIX CBOOOIHO
[pacIIpOCTPaHAEMbIX
cpenax pa3paboTKH.
[IporpamMmmupyemsli
KOHTPOJLIEP JTOJIKEH
00J1a1aTh TOPTaAMH IS
[TOKITIOUCHUS

11 (QPOBBIX U
AHAJIOTOBBIX YCTPOMCTB,
uHTepdeiicamu TTL,
USART, 12C, SPI,
Ethernet, Bluetooth wu
WiFi.

B coctaB kommiekTa
TOJKEH BXOJIUTH
MOAYJIb TEXHUYECKOTO
BpeHusl,
[peACTaBISIOUIUN
c000M BBIYHCIUTEIEHOE
YCTPOMCTBO CO
BCTPOCHHBIM




MUKPOTPOIIECCOPOM
(KOJI-BO s1Iep - HE MEHEe
4 1T, yacToTa sApa He
menee 1.2 I'T, o0beM
O3V - ne menee 512
MO, 00beM BCTPOCHHOM
[aMsTH - HE MEHee 8
['0), uHTErpUpPOBAHHON
KaMepou
(MakcuMalibHOE
[paspereHue
BHI€OMOTOKA,
[epeaBaeMoro 1o
mHTepdeiicy USB - ne
MeHee 2592 X 1944 en.)
1 ONTUYECKOMN
cucteMoil. Moayib
TeXHUYIECKOTO 3pCHUS
OJKeH 00aarh
COBMECTUMOCTBIO C
[Pa3TUYHBIMHU
[TPOrPaMMHUPYESMBIMHU
KOHTPOJJIEpaMH C
[MOMOIIbIO0 HHTEPEHCOB
- TTL, UART, 12C, SPI,
Ethernet. Moayib
TEXHUYECKOTO 3pCHUS
TOJKEH UMETh
BCTPOCHHOE
MPOrpaMMHOE
oOecrieueHre Ha OCHOBE
OIEpPallMOHHOU
cuctemsl Linux,
[103BOJISAIOIIEE
OCYIIECTBIISATh
HACTPONKY CHCTEMBI
MaIIMHHOTO O0yYeHUs
[apamMeTpoB HEUPOHHBIX
ceTeil st OOHapy KeHus
00BEKTOB, ONPECTICHHS
X ITapaMeTpOB U
TanpHeHImen
MIeHTH(DUKAITNH.
KoMITIeKT 10oImKeH
oOecreunBaTh
BO3MOYKHOCTh U3yUEHUS
OCHOB pa3pabOTKu
[MPOrPaMMHBIX U
aTapaTHBIX




KOMITJIEKCOB
MHKXCHEPHBIX CHCTEM,
pereHuit B chepe
"NHTepHer Bewieil", a
TaK)KE pEUICHU B
o0acTu
[POOOTOTEXHHKH,
ICKYCCTBEHHOTO
MHTEJIEKTa U
MaIIMHHOTO 00yUeHUSI.

11.

UeThipexoceBoit
y4eOHBII poOoT-
MaHUITYJISITOP C
MO TyJIEHBIMH
CMEHHBIMU
HacaJ KaMu

YueOHbIi poOOT-
MaHUTTYJISTOP
[peHa3HaueH [
OCBOCHUS
00yUaIOIUMUCS OCHOB
[POOOTOTEXHUKH, JJIS
[MOATOTOBKH
00yJaronmxcs K
BHEPEHUIO U
[OCIIEAYIOLEMY
MCIIOJIb30BAHUIO
[pOOOTOB B
[IPOMBIIIIJICHHOM
[TPOU3BOJICTBE.
KonuuecTtBo oceit
[poOoTa MaHUITyJIATOpA -
YeThIpe.

[Tepemenienue
MHCTPYMEHTA B
[TPOCTPAHCTBE TI0 TPEM
0CSIM JIOJIKHO
VIIPABIISATHCS IIATOBBIMU
IBUTATEIISIMU.
Hanpsoxkenne nutanust
[I1arOBBIX JBUTATENEH
He Oonee 12 B.
CepBoJBUTATETH
UETBEPTOW OCH JTOJKEH
o0ecreynBaTh HOBOPOT
MHCTPYMEHTA.

Yroi noBopora
MaHUITYJIITOpa Ha
OCHOBaHUU BOKPYT
BEPTUKAIBHOW OCH HE
MeHee 180 rpagycos.
[Ins1 onpenenenus
[OJIOKECHHUSI
MaHUITYJISITOpa TPH
[TOBOPOTE BOKPYT

1 mT.

1 mr.




BEPTUKAJIBHON OCH
NTOJKEH
MCIIOJIb30BaThHCS
PHKOZEP.

'YTo1 moBopoTa 3aHero
[1e4a MaHUIYJISTOpa
He meHee 90 rpaaycos.
'Yron noBopora
[epeiHero mieya
MaHUITYJISITOpa HE
menee 100 rpamycos.
/Ins onpenenenus
[10JIOKEHUS 3a/THETO U
[epeIHero miey
MaHUITYJISITOpPA T0JDKEH
1ICII0JIb30BAThHCS
TUPOCKOIL. YOI
[T0BOPOTA I10 YETBEPTOMN
ocu He meHee 180
paycoB.

JlokHa OBITH
BO3MOKHOCTh
OCHAIIICHUS] CMEHHBIMU
HacaJakaMu (HarpuMmep,
neprkaTellb KapaHaaiia
unu aomacrtepa,
[pHCOCKa C
CEpBOJBUIATEIEM,
MEeXaHHYeCKOoe
3aXBaTHOE YCTPOMCTBO C
CEpBOJBUTATEIIEM,
[YCTPOMCTBO 1S
ITa3epHOM T'PaBUPOBKHU
MU yCTPOMCTBO ISt
3D-nieuarn).

JlomkHa OBITH
BO3MO>KHOCTh
[TOAKITIOUEHUS
ITOTIOTHUTEIbHBIX
YCTPOMCTB (Hampumep,
TpaHcropTepa, penbca
TS IepEeMEILEHUS
poOoTa, myabTa
YIIpaBJICHUS THIA
TKOMCTHK, KaMephl
MaIIMHHOTO 3PEHUS,
ONTUYECKOTO JIaTYHKA,
MOTyJ1s1 O€CTIPOBOIHOTO
octymna.




PoGoT-MaHuIy IS TOP
ToJKeH 00ecIeunBaTh
[epeMeleHne HacaaKu
B POCTPAHCTBE,
AKTHBALIMIO HACAJKH,
BO3MOKHOCTh
[10JIy4€HHUsI CUTHAJIOB OT
KaMephl U TaTYNKOB,
BO3MOYKHOCTh
yIIpaBiIeHUS
ITOTIOTHUTEIbHBIMU
[YCTPOHCTBAMM.
Marepuan kopmyca -
anroMuHKMN. [Tnamerp
paboueii 30HbI (0€3
ydeTa HaBECHOTO
MHCTPYMEHTA U
UETBEPTOM OCH) HE
MeHee 320 MM.
NuTepdeiic
monkiroueHus - USB.
J{omKeH UMETh
BO3MOYKHOCTh
ABTOHOMHOM paboThl U
BHEIITHETO YIIPABIICHUS.
Y ipaBIisironin
KOHTPOJIIEP JIOJKEH
OBITH COBMECTUM CO
cpenoit Arduino.

Y ipaBisiromuin
KOHTPOJUJIEP COBMECTUM
CO Cpenou
MTPOrPaMMHUPOBAHHUS
Scratch, u s3p1KOM
porpammupoBanus C.
JlomkeH oOecrieunBaTh
[TOBOPOT IO TIEPBBIM
TpeM OCSIM B 3aJJaHHBIN
[YTOJI U Ha 3aJJaHHbIN
YT 01, IOBOPOT IO
UETBEPTOU OCH Ha
3alaHHBIN YIOJI,
ITBHKCHIIC B
KoopauHatel X, Y, Z,
repeMenieHue Ha
3aIaHHOE PaCCTOSIHUE
o KoopauHataMm X, Y,
Z, epenady JaHHBIX O
TeKYIIEeM MOJI0KEHUN




YTJIOB, IEpeavy
ITAHHBIX O TEKYIIHUX
KOOpAMHATAX
MHCTpYMEHTA.

JloyKeH noaiepKuBaTh
[EpEMEILICHUE B
IEKapTOBBIX
KOOpJAMHATAX U yIJIax
[TOBOpPOTA OCEH, C
3aJaHHOU CKOPOCTBIO U
[YCKOPEHUEM.

TuIbl IepeMeleHui B
IEKapTOBBIX
KOOpJMHATaxX:
IIBUYKEHUE 10
TPAEKTOPHUH, IBHKCHUE
[10 IIPSAMOU MEXIY
TBYMSI TOUKAMHU,
[epenpbIruBaHuEe U3
TOYKH U TOUKY (TIEPEHOC
00BEKTA).

12.

OO6pa3oBaTeIbHBII
HAO0Op IS U3yUYCHUS
MHOT'OKOMITIOHCHTHBIX|
POOOTOTEXHUYECKHUX
CHICTCM U
MaHUTTYISITUOHHBIX
poboTOB

O06pa3oBaTEIBHBIN
KOMIUIEKT JI0JKEH OBIThH
[IpeHa3HayeH [
M3y4YEHUs
[POOOTOTEXHUUECKHUX
TEXHOJIOTUI, OCHOB
MH(pOPMaIMOHHBIX
TEXHOJIOTUHN U
TEeXHOJIOTHI1
[IPOMBILLITICHHOU
ABTOMATH3allUH, a
TaKKe TEXHOJIOTUH
[MPOTOTUITUPOBAHUS U
aJIUTUBHOTO
[IPOU3BO/ICTBA.

B cocraB KoMILIEKTa
ITOJKHO BXOJUTh:

1) MnTennexTyanbHbli
CEpBOMOJYJIb C
MHTETPUPOBAHHON
CUCTEMOM YIIpaBIECHUS,
[103BOJISIOLLECH
00BEINHATE
CEpPBOMOJYJIM JPYT €
NPyroM 1o
[10CJIEJ0BATEILHOMY
uHTEpdeiicy - He MeHee
6 1IT;

1 mrr.

1 mrr.




2) PoGoToTexHUUYECKHIA
KOHTPOJLIEP
MOJTYJIBHOTO THIIA,
[IPEICTABIISIIOLIHI
cO00I OTHOIUIATHBIN
MUKPOKOMITBIOTED C
OInepalOHHON
cuctemoit Linux,
00BEIMHEHHBIN C
nepudepuiiHbIM
KOHTPOJIEPOM C
[TOMOIIBIO I1JIAThI
pacCIIUPCHHUSL.
PoOOTOTEXHUYCCKHUI
KOHTPOJLIEP JTOJIKEH
YZIOBJICTBOPSITH
TEXHUYECKUM
XapaKTePUCTHKAM: KOJI-
BO siJiep BCTPOCHHOIO
MUKPOKOMITHIOTEPA - HE
MeHee 4, TAKTOBast
gacToTa sijipa - He
Menee 1,2 I'T'1, 00beM
O3V - He menee 512
MO, HaTu4IHe
mHTepdeiicos - SPI,
12C, 12S, TTL, UART,
PWM, mudpossie u
QHAJIOTOBBIC ITOPTHI JIJIS
[TOIKJTFOUCHUS BHEITHUX
[YCTPOMCTB, a TAKkKE
\WiFi wnu Bluetooth mos
KOMMYHHKAITUH CO
BHCIITHUMH
[YCTPOHCTBAMM.
PoOoToTeXHUYSCKUI
KOHTPOJUIEP JTOJDKEH
oOecreunBaTh
BO3MOYKHOCTD
[IPOrpaMMHUPOBAHHUS C
[TOMOIITBIO CPEJICTB
s13p1k0B C/C++, Python
1 CBOOOJIHO
[pacpoCTpaHseMOi
cpenbt Arduino IDE, a
TaK)Ke yIpaBICHUS
MOJIETIIMH
[POOOTOTEXHUUECKUX
CHCTEM C IIOMOIIBIO




cpenbl ROS.

3) BeraucnurenbHbIN
MOYJIb CO BCTPOSHHBIM
MUKPOKOHTPOJLIEPOM -
He MeHee 1 mT.
BeraucIuTeIbHBIN
MOYJTb JOJIKEH
001a71aTh BCTPOCHHBIMH
1 PpPOBBIMU TTOPTAMH -
HEe MeHee 12 mT u
AHAJIOTOBBIMH IMTOPTaMHU
- He McHee 12 mmT.
BeraucianTeabHBIN
MOYJTb JOJIKEH
00J1a71aTh BCTPOCHHBIM
MOyIeEM
OCCTIIPOBOTHOM CBSI3H
ruma Bluetooth u WiFi
U1 CO3MaHus
armapaTHo-
[MPOTPaMMHBIX peIICHUI
1 "'yMHBIX/cMapT'-
[YCTPOWCTB JJIs1
[pa3paboTKH pemeHui
"naTepHer Bemeit'.
BEayucIuTeIbHBIN
MOYJTb JTOJIKEH
00J1a]1aTh
COBMECTHMOCTBIO C
nepudepuiHpIMU
[UIaTaMHM IS
MOJKJIIOYCHHS K CETH
Ethernet u
[TOIKIIOYCHUS BHEITHEH
CUJIOBOW Harpy3KHu.

4) Monynb
TEXHUYECKOTO 3PEHUSI,
[peACTABISIOIIUN
co00l yCTpOICTBO Ha
0a3e BBIYMCIUTEILHOIO
MUKPOKOHTPOJIIEpA U
MHTETPUPOBAHHOM
KamMepbl,
00OecIeunBaroIee
[pacro3HaBaHUE
[POCTEUIIINX
300pakeHui Ha
MOYJIE 33 CUET
COOCTBEHHBIX




BBHIYUCITUTENbHBIX
BO3MOYXHOCTEH - HE
MeHee 1 mmiT;

Mo1yJib TEXHUYECKOTO
3peHus JOKEH
oOecreunBaTh
BO3MO>KHOCTh
OCYIIECTBIISTh
HACTPONKY 9KCIIO3UIINH,
Oananca o6emnoro, HSV
COCTaBJISIOLINX,
101/ T
0OHapyKHUBaEMOM
001acTH U300pakeHus,
OKPYTJIOCTH
0OHapyKUBAEMO
00J1aCTH N300paKeHMS,
[10JIOKCHUE
0OHAPYKUBACMBIX
00JacTelt OTHOCUTENEHO
APYT Apyra

Mo1ysib TEXHUYECKOTO
BpeHus OKEH UMETh
BCTPOCHHBIC
mHTepdeiice - SPI,
UART, 12C wumn TTL
TSI KOMMYHUKAITAH
NPyT C APYTrOM WU
BHECIITHUMU
[YCTPOMCTBAMMU.

5) Komruiekt
KOHCTPYKTHUBHBIX
PIIEMEHTOB M3 MeTalia
U1t COOpKU MOJIETTH
MaHUITYJISITOPOB - HE
MeHee 1 1mT;

6) Kommiekt
PIIEMEHTOB /17151 COOPKU
BaKyyMHOT'O 3aXBaTa -
He MeHee | mT.
O06pa3oBaTEIHHBIN
[POOOTOTEXHUUECKU
KOMITJICKT JIOJDKEH
coziepkath Habop
O1OINOTEK TPEXMEPHBIX
MOJENen s
MTPOTOTHITHPOBAHHSI
MojieTieil MOOMIIBHBIX U
MaHUTTYJISTHOHHBIX




[POOOTOB PA3TUIHOTO
tumna. B cocras
KOMILJIEKTA JIOJKHBI
BXOJIUTh UHCTPYKITUU H
METOINYECKUE
YKa3aHHS 110
[pa3paboTke
TPEXMEPHBIX MOJEIEH
MOOMIIBHBIX POOOTOB,
MaHUTTYJISITUOHHBIX
[POOOTOB C pa3INYHBIMU
TUTIAMU KHHEMATHKU
(yriioBasi KHHEMaTHKa,
MTOCKO-TIapalIeNIbHAs
KIHEMAaTHKa, JeJIbTa-
kunematnka, SCARA
VJTH phIYaKHAS
KIHHEMAaTHKA,
miardgopma CTroapra u
T.I1.).
O0pazoBaTeNbHbIN
[POOOTOTEXHUUECKUIT
KOMIUJIEKT JI0JDKEH
COJIEPKaTh UHCTPYKIIUU
10 MPOCKTHUPOBAHUIO
[pOOOTOB, UHCTPYKLIUU U
METOTUKH
OCYILIECTBIICHUS
MHXCHEPHBIX PACUCTOB
[P POESKTUPOBAHUU
(pacdeTbl Harpy3Ku 1
MOMEHTOB, pacyeT
MOIIIHOCTH ITPUBOJIOB,
[pacdeT mapaMeTpoB
KMHEMATHUKH | T.I1.),
MHCTPYKIIUU TTO
[pa3paboTKe CUCTEM
YIIpaBIEHUS U
[TPOTrPAMMHOTO
oOecrieyeHus s
yIIpaBJIeHHUsS poOOTaMH,
MHCTPYKLIUU U
METOJIUKH 10
pa3zpaboTKe cucTeM
YIIpABJICHUS C
DIIeMEHTaMU
MCKYCCTBEHHOTO
MHTEIIEKTa U
MAaITHHHOTO 00YYEHUSI.




KommbroTepHoe 000py10BaHNe

13. [HoyrOyk

Dopm-dakTop:
HOYTOYK;

PKecTkas,
HEOTKJII0YaeMast
KJIaBHaTypa: HAJIMYUE;
Pycckas packiaaka
KJIaBUATYyphl: HAIUYUE;
Jlnaronanb sKpaHa: He
MeHee 15,6 TIOMMOB;
Pa3perenuie skpaHa: He
menee 1920 x 1080
IMUKCEIIEH;

KosmmuecTBo siaep
[Ipolieccopa: HE MEHee
4
KosmiecTBo MOTOKOB:
He MeHee §;

basoBast TakTOBast
gacToTa Mpoleccopa: He
menee 1 I'T;
MaxkcumanbHas
TaKTOBasl 4acTOTa
[poiieccopa: He MeHee
2,5 I'Tm;

Koui-namsrs
[polieccopa: He MeHee 6
MoaiiT;

O0beM yCTaHOBJICHHOMN
ONIEPaTUBHOMN MaMATH:
He MeHee 8 ['0aliT;
0O0bemM
[10/1epKUBAEMON
ONEpaTUBHON MaMATH
(7151 BO3MOXKHOCTH
[pacIIipeHHsi): He MEHee
24 1"0aiir;

O0BeM HAKOTTUTES
SSD: He menee 240
["GaiiT;

BpeMs aBTOHOMHOU
paboThl OT OaTapeu: HE
McHee 6 4acoB;

Bec HoyTOyKa C
YCTaHOBJICHHBIM
AKKYMYJISITOPOM: HE
ooiee 1,8 kr;

Buemnuit uurepgeiic

USB crannapra He

1 mrr.




Huke 3.0: He MeHee
TpeX CBOOOIHBIX;
Buemanii naTepdeiic
LAN (ucrnonb3oBanue
[EePEXOJHUKOB HE
[IpEAyCMOTPEHO):
ISENI1 (N

Hanuuue monyiei u
nHTEep(dEiicoB
(McosIb30BaHUE
[EePEXOJHUKOB HE
penycmotpeno): VGA,
HDMI;

becnipoBoHas CBA3b
\Wi-Fi: nannuwe ¢
[MOEPKKOW CTaHaapTa
IEEE 802.11n unwm
COBpEMEHHEE;
\Web-kamepa: Hanu4ue;
MaHunyasTop "Mplb":
HAJTNYHC;
[IpenycraHoBieHHas
OTIEpAlMOHHAS CHCTEMA
C rpaduIecKuM
[10JTb30BATEIIHCKIM
mHTEpdEiicom,
oOecIieunBaronast
padoty
[PacTpOCTpaHEHHBIX
00pa3oBaTeNbHBIX U
00111eCUCTEMHBIX
MPUJIOKCHUI: HATMYHE.

14.

Tenexka -
X PAHUJTHIIE
HOYTOYKOB

TUI KOpITyca: MeTall;
BO3MOYKHOCTh
0€3011acHOro
BAIUIIEHHOTO 3aMKOM
XpaHEeHHsI HOYTOYKOB:
HAINIHE;

BO3MOKHOCTh 3apsJIKU
HOYTOYKOB: HaJTMYHE,
oJiepkKa HOyTOYKOB
13 KOMILIEKTa
[MOCTaBKH;

Hamuaue poyrepa Wi-Fi
craraapta 802.11n nom
coBpeMeHHee: 1 mT.
oJiep kKa HOyTOYKOB
13 KOMILIEKTA
[MOCTaBKU;

1 mIT.

1 .




KOJIMYECTBO HOYTOYKOB:
OT 6 IITYK, MOJACPKKA
HOYTOYKOB U3
KOMILJIEKTa MOCTABKU;
HanpspkeHue nuTaHus:
220 B\S0 I';
[ToTpebnsemas
MOIIIHOCTG, BT
(MaxcumymMm): 2500;
[ToTpebisiembrii TOK, A
(Makcumym): 12;
/InunHa mHypa
PIEKTPONUTAHUA: OT 2,5
MeTpa;

3amura ot
[IepeHATIPSKCHIS,
KOPOTKOT'O 3aMbIKaHUSI:
HAT4INE;

Koseca miist
[epeABUKECHUS C
TOPMO30M: HaJIMYHE.




