MWHUCTEPCTBO NPOCBELLEHUSA POCCUACKOWN ®EOQEPALIUU

PACMOPSAXEHUE
oT 12 auBapsa 2021 r. N P-6

OB YTBEPXOEHUM METOAUYECKUX PEKOMEHOALIMA
MO CO30AHUIO N ®YHKUMOHUPOBAHUIO B OBLLEOBPA30BATEJIbHbIX
OPIAHU3ALINAX, PACMONOXEHHbIX B CENbCKOW MECTHOCTU U MATbIX
rOPOOAX, LLEHTPOB OEPA30BAHUSA ECTECTBEHHO-HAYYHOW
W TEXHONOMMYECKOUW HAMPABJIEHHOCTEN

Bo vcnonHeHue nyHkTa 4 MpaBun npefocTaBnenys v pacnpeaenenust cybeuamnii us denepanebHoro GloaxeTa blogkeTam cy6bekToB
Poccuiickon ®enepauum Ha copuHaHCUPOBaHWE PacxofHblx 06s13aTenbeTB cyobekToB Poccuiickoin ®epepauum, BO3HUKAOLWMNX NpK
peanu3aumm permoHanbHbIX MPOEKTOB, obecnevnBatoLLmMX JOCTKEHME Lienew, nokasaTernei u pesynbtaToB deaepanbHbIX NPOEKTOB,
BXOASILLMX B COCTaB HaLMOHanbHoro npoekta "ObpasoBaHue", B paMkax rocyapcTBEHHON nporpaMmel Poccuiickon depepaummn "Passutue
obpaszoBaHusa", npmBeaeHHbIX B MpunoxeHun N 5 k rocyaapcTBeHHol nporpamme Poccuiickoin epepauum "Passutme obpasoBanHms”,
yTBEPXOEHHOM nocTaHoBneHnem Mpasutensctea Poccuickon Penepaumn ot 26 aekabps 2017 r. N 1642:

1. YTBEepauTb npunaraemble Metoamyeckue pekoMeHaaumm no co3ngaHnio n yHKLMOHMPOBaHMIO B 06LLeobpasoBaTenbHbIX OpraHu3aumsix,
pacnonoXeHHbIX B CEIIbCKON MECTHOCTU U MariblX Fopofax, LLEHTPOB 06pa3oBaHNs eCTECTBEHHO-HAaYYHON 1 TEXHOMOMMYECKOM
HanpaBrieHHOCTEN B pamMKaXxX pervoHarbHbIX MPOEKTOB, 0GecneymBatoLyx 4OCTKEHUE Lienen, nokasaTenei n pesynbsTtaTta enepansHoro
npoekTa "CoBpeMeHHas Lukona" HaumoHansHoro npoekta "Obpa3oBaHue";

2. KoHTporb 3a MCMOSIHEHMEM HACTOSILLErO PacnopskeHNst OCTaBIIsA0 3a COBON.
T.B.BACUITbEBA
Mpunoxexune

YTBEpXaeHb!
pacnopskeHnem
MuHUCTEepCcTBa NPOCBELLEHUS
Poccuiickon ®egepauum

oT 12 aHBapsi 2021 r. N P-6

METOONYECKUE PEKOMEHOALIMM
Mo CO30AHUIO N ®YHKLIUOHUPOBAHUIO B OBLLEOBPA30BATENbHbIX
OPIAHU3ALUSAX, PACMONOXEHHbLIX B CEJTIbCKOV MECTHOCTU U MANbIX
rOPO[OAX, LEHTPOB OBEPA30BAHUSA ECTECTBEHHO-HAYYHOM
U TEXHONOIMM4YECKOW HAMPABNEHHOCTEN

1. O6wWwme NnonoxeHus

Hacrosiwme Metoanueckune pekoMmeHaaumm (oanee - PekomeHgaumm) HanpaeneHbl Ha obecneyeHne enHbIX OpraHn3aLnoHHbIX U
METOZMYECKMX YCIOBUIA CO34aHMsA 1 0BLLMX NOAX0A0B K (PYHKLMOHUPOBaHMIO B 06LLe06pa3oBaTenibHbIX OpraHn3aumsx, PacrnofiokeHHbIX B
CernbCKoV MECTHOCTU M MarlbIX FOpoAax, LeHTPoB 06pa3oBaHUsi eCTECTBEHHO-HAYYHOW Y TEXHONOMMYECKON HanpaBneHHocTen "Touka
pocTa", B uensx obecneyeHns peanusaummn degepansHoro npoekta "CoBpemeHHas Wwkona" HaumoHanbHoro npoekta "O6pa3soBaHue”
(Danee - hepepanbHbli NPOEKT), B TOM YMCNe YCTaHOBMNEHUst TpeGOBaHWn Kk pesynbTatam MCnonb3oBaHus cybcuanm ns deaepansHoro
GromxeTa HrogpkeTam cybbekToB Poccuiickoi defepaumm Ha copuHaHCHpOBaHME PacxofHblx 06s13aTensCcTB cybbekToB Poccuiickom
denepaumn, BO3HVKaOLLMX NPV peanusaumm pervoHanbHbIX MPOEKTOB, 0b6ecneunBatoLmx JOCTUXEHNE Lieneit, nokasaTenei n pesynbrata
henepanbHoro npoekTa "B o6LeobpasoBaTenbHbIX OpraHU3aLmsix, PacnonoXeHHbIX B CEIIbCKOM MECTHOCTU U ManbIX ropoAax, Co3aaHbl 1
DYHKUMOHMPYIOT LEHTPbl 06pa3oBaHnsi ECTECTBEHHO-HAYYHOW U TEXHONMOrMYECKON HanpaBneHHoCcTen",

MpuBeneHHbIe B HacToAwmx PekomeHpaumsix TpeboBaHns SBNSHOTCS MUHMManbHbIMU. OpraHbl UICMONMHUTENBHOW BNacTu CyObekToB
Poccuiickon ®enepauum (opraHbl MECTHOTO CaMOynpaBIieHnsl) NPy peanu3auuy MeEpPONPUATUIA MO CO3AaHUI0 1 (PYHKLIVMOHUPOBaHMIO B
o6Leobpa3oBaTenbHbIX OpraHN3aLmsaX, PACroNOXEHHbIX B CEMbCKON MECTHOCTM U Marbix ropofax, LLEHTPOB 06pa3oBaHNs €CTECTBEHHO-
Hay4HOW M TEXHONOTMYECKON HanpasneHHocTel "Touka pocta” (aanee - LeHTpbl "Touka pocta") Bnpase obecneuvsaTtb TpeboBaHus,
npesbILLaloLLMe YyCTaHOBMEHHbIE HacToALWMMN PekomeHgaumsamu.

Llensimu co3panumsa LieHTpoB "Touka pocTa" SBNseTCst COBEPLUEHCTBOBaHWE YCIOBUI ANS NOBbLILLEHNS KayecTBa 06pa3oBaHusi B
06Lweobpa3oBaTenbHbIX OpraHN3aLmsX, PACroNOXEHHbIX B CEMbCKON MECTHOCTM U MarnblX ropodax, pacLUMpeHusi BO3MOXHOCTE
0byyaroLmxcs B 0CBOEHMN y4EBHbLIX NPeMETOB ECTECTBEHHO-HAYYHON M TEXHOMOMMYECKON HaNpaBieHHOCTEN, NPOrpaMm AOMNOSTHUTENBHOIO
06pa3oBaHNs eCTECTBEHHO-HAYYHOW U TEXHUYECKOW HaNpaBrEHHOCTE, a Takke AN NpakTuyeckon otpaboTku yyebHoro matepuana no
y4ebHbIM NpeameTam "dusuka", "Xumus", "Buonorns".

LleHTpbl "Toyka pocTa" obecneyrBatoT NoBbllLeHVEe oxBaTa obyvatoLumxcst obLeobpasoBaTenbHbIX OpraHn3aLuii, pacnonoXeHHbIX B
CEenbCKoW MECTHOCTYM M MarsibiX FOpoAax, NporpaMmamyt OCHOBHOIO O6LLEro U JONONHUTENBHOrO 06pa3oBaHUs ECTECTBEHHO-HaYyYHON U
TEXHOJIOTMYECKON HanpaBneHHOCTEe C MCNOSIb30BaHMEM COBPEMEHHOro 06opyAoBaHus.

OpraHun3aLmMoHHO-TeXHMYeCKoe, MeToan4eckoe 1 MHPOpMaLMOHHOE CONPOBOXAEHWE co3aaHns B cybbekTax Poccuiickon ®epepavumm
LleHTpoB "Touka pocta" ocyLiectenseT ®eaepansHoe rocyfapcTBEHHOE aBTOHOMHOE 06pasoBaTenbHOe yyYpexaeHne A0oMoNHUTENBHOrO
npodeccuoHanbHoro obpasoaHns "Akagemms peanmsaumm rocyfapCTBeHHON NONUMTUKN U NPOeCcCMoHanbsHoro pa3sutusi paboTHKOB
obpaszoBaHuns MuHucTepcTBa npoceeLleHns Poccuiickon ®epepauun” (nanee - PefepansHoelin onepatop). Agpec canrta:
https://www.apkpro.ru/.

2. Nopsipok co3paHus
LleHTpbl "Toyka pocTa" MoryT co3gaBaThCsi Kak 3a CHET cpeacTB cybeuanin depepanbHoro GoakeTa B pamkax peanvsaummn enepansHoro

npoekTa "CoBpeMeHHast LUKona", Tak U B paMKax MHbIX NporpamMm 1 NPOEKTOB 3a CYET CPeACTB BroKeToB cyGbekToB Poccuiickor
depnepaumnu, cpeacTB MECTHBIX BIOIKETOB 1 BHEOIOAKETHBIX UCTOYHUKOB.


https://rulaws.ru/goverment/Postanovlenie-Pravitelstva-RF-ot-26.12.2017-N-1642/

CospnaHue LleHTpoB "Touka pocta” ocylectensieTcs Ha 6a3e obLLeobpasoBaTenbHbIX OpraHn3aLmnii, pacrnonoXeHHbIX B CEMNbCKOM
MECTHOCTU 1 Marnblx ropofax, mpy 3ToM B NepByto odepeab co3aaHue LieHTpoB "Touka pocTa” pekomeHayeTcs oCyLecTBNsATh B
opraHusauusx, nokasblBatoLLyX H1U3ke obpasoBaTenbHble pedynbTaThl.

B cnyyae co3gaHus LieHTpa "Touka pocTta" 3a cyet cpeacTs cybevnaum ns chegepansHoro 6ogxeTa B paMkax doefepanbHOro npoekta
"CoBpemeHHas wkona" cybbekt Poccuiickon Pepepaumn onpegenser:

- OpraH UCMomnHWTEenNbHoOM BnacTn cybbekTta Poccuiickon GefepaLym, OTBETCTBEHHbIV 3a peanv3aumio MepOonpuaTUIA MO CO3AAHMI0 U
obecneveHunto byHKUMOHMpoBaHMst LieHTpoB "Touka pocTta" Ha Tepputopumn cybbekta Poccuiickoin ®eaepaumm (PervoHanbHebiii
KoopauHaTop);

- KOMMMEeKC Mep (BOPOXHYIO KapTy) No co3gaHunio U PyHKLUMOHUpoBaHuio LieHTpoB "Touka pocTta” cornacHo Mpunoxerunio N 1 kK HacToAwmUm
PekomeHgaumsam.

Komnnekcom mep npuaHaeTcs nnaH MeponpusTU Ha O4epeaHO rof, 1 ABYXNETHUIA NaHoBbI Nepuoa, npedycMaTpuBatoLLmi
MepOonpUSATHS NO CO34aHMI0 1 (hyHKLUMOHMpoBaHUto LieHTpoB "Todka pocTa”, BKMoYaoLWwumin B TOM Yucne:

MepOonpusATUS, HanpaBsreHHble Ha co3faHne 1 oTKpbiTe LleHTpoB "Touka pocTa”;

MepOonpUSTUS, HanpaBrneHHble Ha obecneveHne yHKUMOHNPoBaHus LieHTpoB "Touka pocrta";

MepOnpUSATHS MO NOBbILLEHNIO NPOdECCMOHANbHOro MacTepcTea paboTHukoB LieHTpoB "Toyka pocta”;

MEePONPUSATUS MO KOHTPOSO AOCTUXKEHNUS MUHUMArbHbIX NokasaTenen co3gaHns n pyHkumoHmpoBaHus LieHTpoB "Touka pocTa”.
PervoHasnbHbIn KOOPANHATOP B COOTBETCTBUM CO CPOKaMK, ycTaHoBMeHHbIMM B MNpunoxeHnn N 1 kK PekomeHpauusm, yTeepxgaeT:

- AOIMKHOCTHOE MWL B COCTaBe PErMoHanbHOro BEAOMCTBEHHOIO MPOEKTHOro odmca, OTBETCTBEHHOE 3a co3aaHune v PYHKLMOHNPOBaHWe
LlenTpoB "Touyka pocTa";

- NepeyeHb nokasaTenen u MHAMKATOPOB, COOTBETCTBYOLLMX NpuBeAeHHbIM B MpunoxeHun N 2 kK HacToswmM Pekomenaaumsam, nx
3HAYEeHUI;

- nepeyeHb 06LLe0bpasoBaTENbHbIX OPraHN3aLmii, pacnonoXeHHbIX B CEMbCKON MECTHOCTM M MarnblX ropodax, Ha 6a3e KoTopbIx
nnaHupyeTcsi cosaanue LieHTpos "Touka pocta” (o dpopme, npeactasneHHoi B Mpunoxenun N 3);

- TunoBoe [MonoxeHwne o LleHTpe o6pa3oBaHns eCTECTBEHHO-HAYYHOW 1 TEXHOMOIMYECKON HanpasneHHocTel "Touka pocta” (Mpunoxenne N
4).

CospgaHue LeHTpa "Touka pocTa" Ha 6a3e obLeobpasoBaTenbHOM OpraHu3anuy AonyckaeTcsi Kak NyTemM BbiAeNeHns COOTBETCTBYOLLErO
CTPYKTYPHOro nogpasaeneHus obuieobpa3oBaTenbHOM opraHm3aumn, Tak n 6e3 BolaeneHns oTAeNbHOro noapasaeneHus.

O6LweobpazoBaTenbHas opraHn3aums U3naeT nokarnbHbIN HOPMATMBHBIA akT O HasHaveHun pykosoamTens LieHtpa "Touka pocta”
(kypaTopa, OTBETCTBEHHOIO 3a (PYHKLIMOHMPOBAHME M pasBUTUE), @ TaKKe O CO3AaHUM LeHTpa "Touka pocTa” 1 yTBEPKAEHUM NOMNOXEHWS O
peatenbHocTu LleHTpa "Touka pocTa".

PervoHanbHbIN KoOpAnHATOP He No3aHee AHSA oTKpbITUS LieHTpa "Toyka pocTa" obecneynBaeT pa3mMeLLeHre B cneumanbHO CO34aHHOM
pasgene "LleHTp "Toyka pocTa" oduumansHoro canta oblieobpasoBaTenibHOM opraHmM3aummn B MHOPMaLIMOHHO-TENEKOMMYHUKALIMOHHOM
ceTun "VIHTepHeT" nHchopmaLmm o cosgannm n dyHKUMoHpoBaHum LieHTpa "Todka pocTa”, B ToM yncne uHgpopmauum 06 o6pasoBaTernbHbIX
nporpammax, o6opynosaHum LieHTpa "Toyka pocTa”, nnaHupyeMoMm pexvme 3aHsTUin 06yyaroLLmxcs, NnaHnpyemblx Meponpuatusix. B
co3AaHHOM pasfene oduLmanbHoro cavita obpasoBaTesibHON OpraHM3aLmmn Takke pasmeLlaeTcs MHpopMaLmMs O HaLVMOHaNbHOM NPoeKTe
"O6pasoBaHre" (B TOM YucCre Norotun), agpec canta u ouumansHas cumeonuka MuHucTepcTsa npocselleHns Poccuiickon denepaumn.

PervoHanbHebIi koopamHaTop obecneunsaeT nHopMmupoBaHne PefepansHOro onepaTopa B criydae co3faaHust Ha Tepputopumn cybbekta
Poccuriickont ®epepaumn LieHTpoBs "Touka pocTa” B paMKax MHbIX MPOrpamMM 1 MPOEKTOB, HE OTHOCALLIMXCA K peanu3aumnn denepanbHoro
npoekTa "CoBpeMeHHas Lukona" HaumoHansHoro npoekta "Obpa3oBaHue”, 3a cyeT cpeacTs GroaxkeToB cybbekToB Poccuiickon Penepaumm
1 (Mnn) cpeacTB MECTHLIX BHOAXKETOB U (M) BHEGIOMKETHBIX MCTOYHMKOB, a Takoke HanpaBsneHve Ha cornacosaHve ®egepanbHOMy
ornepaTopy KOHLeNUuM co3aaHunst  yHKLMOHMPOBaHMs Takmx LieHTpoB.

3. Tpe6oaa|-w|ﬂ K NOMeLleHnsaM, KOMnneKToBaHUo oGopynoaaHueM,
pacxogHbIMM MaTepuanamu, cpegcreamm oGyHeva u BocnutTaHusa

Co3spaHxue LleHTpoB "Touka pocta" npegnonaraeTt KOMMNEKC YyCNOoBUIA NO OCHAaLLEHNI0 0bpasoBaTenbHbIX OpraHnsauuii obopyaoBaHmeM,
pacxoHbIMW MaTepuanamu, cpeactBamu 06y4YeHust U BOCIUTaHWs Ansi OCTWKEHUsi obpasoBaTenbHbIX pe3ynbTaToB Mo NpeaMeTHbIM
obnactam "EcTecTBeHHO-Hay4YHble npeameTsl”, "EcTecTBeHHble Haykn", "MaTtemaTtuka u nHgopmatuka", "ObLiecTBo3HaHue u
ecTecTBOo3HaHue", "TexHonorunsa", obpasoBaTtenbHbIX NporpaMm obLero obpasoBaHNs eCTeCTBEHHO-HaYYHOW Y TEXHONMOMMYECKOow
HanpaBrieHHOCTEN, MpY peanu3aLumn KypcoB BHEYPOUHON AEATENBHOCTY U JONONHUTENbHBIX O6LLEepa3BUBaIOLLMX MPOrPaMM eCTECTBEHHO-
Hay4HOWM M TEXHUYECKOWN HanpaBneHHOCTEN.

MepeyeHb HanpaBneHHoCTel peanusyemMblx Ha 6a3e LieHTpoB "Toyka pocTa" obpasoBaTenbHbIX NPorpaMm MOXeT ObiTb pacLumMpeH B
3aBVCMMOCTM OT MMEILLMXCS Y 0bLLeobpa3oBaTenbHbIX OpraH13aLmii YCroBui, a Takke noTpebHoCcTen y4acTHUKOB obpasoBaTenbHbIX
OTHOLLEHWIA.

CosnaHue LeHTpa "Touka pocta” npegnonaraeT pas3suTie obpasoBaTenbHON HAPacTPyKTypbl 06LLeobpa3oBaTefnibHOW OpraHM3aumm, B
TOM 4ucre ocHalleHne obLeobpa3oBaTenibHON opraHn3aLmn:

- 0bopynoBaHMeM, CpecTBaMM 0BYYEHNS U BOCNIUTAHUSA A5 U3YYeHUs! (B TOM YKCIe SKCNepUMeHTarbHOro) NpeaAMeToB, KypcoB,
OVCUMNIVH (MOAYnel) eCTECTBEHHO-HAYYHOW HaMNPaBNEHHOCTU U TEXHOMOMMYECKON HaNpaBeHHOCTEN NpY peanu3aumnmn OCHOBHbIX
o6LweobpasoBaTenbHbIX NPOrpamMm 1 AOMNOSHUTENBHbLIX 06LLEe06pa3oBaTenbHbLIX NPOrpaMM, B TOM YUCHe Ans paclUMpeHns CoaepKaHus
y4ebHbIX NpeameToB "®usuka", "Xumus", "Buonorus”;



- obopyaoBaHNeM, cpeacTBamMm 0ByYeHNst U BOCTIMTAHUS A5 U3YYeHUst OCHOB POBOTOTEXHUKM, MEXAHMKW, MEXATPOHVKMU, OCBOEHUS OCHOB
NporpaMMMpOBaHu1s, peannsaumm NporpaMm AOMNOHATENBHOrO 06pa30BaHMS TEXHUYECKON Y €CTECTBEHHO-HAYYHOM HanpasieHHOCTEeN 1
T.4.

- KOMMNbKOTEPHbIM N UHBIM o6opy,qosaHV|eM.

MepeyeHb, MUHMMarbHO HeobxoauMble YHKLMOHANbHbIE U TeXHUYecKkMe TpeboBaHMS 1 MUHUManbHOE KONMYeCcTBO 060PYA0BaHMS,
pacxofHbIX MaTepUarnos, cpeacTs 0by4YeHns N BOCNUTaHUS Ans ocHaweHus LieHTpoB "Touka pocta” (nanee - MHPacTPYKTYPHbIA UCT),
onpegaenstotcst PernoHanbHbIM KOOPAMHATOPOM C y4eToM lNpumMepHoro nepeyHst 06opynoBaHusi, pacxo4HblX MaTepunarnos, CpeacTB
0By4yeHusi u BOCNUTaHUA AN co3paHus u obecneyveHnst OyHKLUVOHMPOBaHMUS LLEHTPOB 06pa3oBaHNs €CTECTBEHHO-HaYyYHOM U
TEXHONOrMYecKoln HanpaeneHHocTh "Touka pocta" B 06LLeobpasoBaTerbHbIX OpraHM3aLmsix, PacnonoXeHHbIX B CeNIbCKON MECTHOCTU U
manbix ropogax (Mpunoxexue N 6), NnpMepPHOro TMNOBOIo MHGPACTPYKTYPHOro nucTa, onpegensemoro deaepanbHbIM OnepaTopom, 1
HacTosWwmx PekomeHaaumi.

B pamkax ocHalleHns o6LeobpasoBaTesibHbIX OpraHu3aLmii npy hopMmpoBaHUM MHAPACTPYKTYpPHOro nucta cybbekt Poccuiickon
depepaumy Bnpase BbIGpaTh CTaHAAPTHBIN UMW NPOMUIBHBIA KOMNIEKT 060pyAOBaHKS, NPeACTaBeHHbI B NMPUMEPHOM NepeyHe
060pynoBaHUs, pacXoHbIX MaTepranos, CPEACTB 00y4YeHNs U BoCnUTaHus Ans ocHalleHus LieHTpos "Touka pocta” (Mpunoxerue N 6).
[na manokomnneKTHbIX obLieobpa3oBaTenbHbIX OpraHM3aumin <1> obbem eauHuL, CpeacTB 0byYeHns 1 BocnuTaHns opMmupyeTcs B
MEHbLLEM KONMUYECTBE.

<1> ManokomMnnekTHoi obLieobpasoBaTenbHON opraHmaaumneit B paMmkax peanvsaumy MeponpuaTuin No CoO3AaHmio 1 yHKLUMOHNPOBAaHMIO
LIeHTPOB €CTECTBEHHO-HaY4YHOW 1 TEXHOMOMMYECKOW HanpaBneHHOCTeN Npu3HaeTest obLeobpasoBaTenbHas opraHM3auus, YCNEHHOCTb
KNaccoB-KOMMNMEKTOB B KaX0W U3 napannenei KoTopow cocTaBnseT He Gonee 1 eguHULbI.

MpodurnbHbIN KOMNNEKT 060pyAOBaHNS MOXET ObITb BbibpaH Ans obLieobpa3oBaTenbHbIX OpraHM3aumini, UMEKLLMX Ha MOMEHT CO3[aHus!
LeHTpa "Touka pocta" Habop cpeacTB 06yYeHVS U BOCMIUTaHUS, MOKPbIBAKOLLMIA CBOMMY (DYHKLIMOHAMBHBIMW BO3MOXHOCTSMU 6a30Bble
noTpebHoCTV Npu n3yyeHnn npeametoB "dusuka"”, "Xumua" n "Buonorus”.

MpodunbHbIn KOMNNekT o6opyaoBaHus obecneynBaeT aphekTUBHOE AOCTMKEHNE 0Opa3oBaTerbHbIX pe3ynbTaToB 0byyatoLmmMmcs no
nporpaMmam eCTeCTBEHHO-Hay4YHOMN 1 TEXHONOTMYECKOW HanpaBneHHOCTER, BO3MOXHOCTb Yriy6IeHHOro U3y4eHusi OTAeNbHbIX NPeaMETOB,
B TOM uYucne Anst hopMUMpoBaHus M306peTaTenbCkoro, KpeaTBHOro, KPUTUHECKOTO MbILLMEHWS], Pa3BUTUSI (YHKLIMOHAMbHON rPaMOTHOCTY Y
obyyartoLLymxcsi, B TOM YMCrEe eCTECTBEHHO-HAYYHOW 1 MaTeMaTUYECKON.

Mpu chopMmpoBaHUM MHGPACTPYKTYPHOTO NUCTa 13 NPOUnNbHOro KOMNIeKTa B 06s13aTenbHOM nopsiake obecneynBaeTcs BbIGOp CPeacTB
0oby4yeHusa 1 BocnuTaHUs He MeHee YeM no Tpem y4yebHbiM npegmeTtam ("®usmka", "Xumus", "Buonorua™) n KoMNbOTEPHOro 060pyAoBaHNMS.
OcraBLumMecsi Mo UtToram onpeaeneHusi obsizatenbHoro 0bopynoBaHWsi cpeacTsa, NpenycMOTpeHHble Anst ocHalleHus LieHTpa "Touka
pocTa", pacnpefensitoTcst Ha NpUobpeTeHne AOMNONHUTENBHOrO 060PYA0BaHUS, BXOASLLENO B NepeveHb 060pyAoBaHusl, PACXOAHbIX
mMaTepuarnos, cpeacTB 0byyeHust u BocnutaHus npodunbHoro komnnekta (MpunoxeHne N 6 K MeToaUYecKUM pekomMeHOaLumsim).

Mpw BbIGOPE AOMNONMHUTENBHOrO 060PYAOBaHUS TAKKe CrieayeT yunTbiBaTh cneumduky 1 noTpebHOCTU oTpacnel 3KOHOMUKN CyObekTa
Poccuiickon ®enepaumn.

PervoHanbHbIN koopauHaTop obecneyvBaeT cornacoBaHme chopM1pOBaHHOTO B COOTBETCTBIM C TUMOBOMN (POPMOIi MHPPACTPYKTYpPHOTO
nucta ¢ PefeparbHbIM ONepaTopoM B COOTBETCTBUN C PEFNIAaMEHTOM, onpeaernsieMbiM deaepanbHbIM ONepaTopoM.

Mpwv HanpaBneHuy Ha cornacoBaHye UHPACTPYKTYPHOTO NUCTa, CoaepXallero CTaHaapTHbIE KOMMNNEKTbI, PerMoHarnbHbli koopauHaTop
npepoctasnseT (no opme PenepansbHOro onepatopa):

- noATBepXaeHne OTCYyTCTBUA B COOTBETCTBYHOLLNX oGpasosaTeanblx OopraHm3aumax, oCHalleHue KOTOPbIX MimaHupyeTCcA, oGopyp,oaava,
pacxoaHbIX MmaTtepuanos, cpeacTts 06yl'leHM$| N BOCNUTaHUA, yKa3aHHbIX B NepeYyHe CTaH4apTHOINo KOMMeKTa,

- noaTBepxaeHne Hanndus (Nmbo obecneveHne HanMyMsa 40 MOMeHTa ocHalleHust LieHTpos "Touka pocta") ycrnoBuii Ans XpaHeHus n
MCMOb30BaHUA XMMUYECKINX PEaKTUBOB, B TOM YMcne Heobxoanmoro obopyaoBaHust, BKIOYast WKad BbITSHKHON NaHOPaMHbIN 1 LKkad Ans
XPaHEeHUs1 XMMUYECKNX PeaKTMBOB OrHEYNOpHbIN, cornacHo NepeyHto cpeacTs 0byveHrs U BOCNMTaHNUSA, HEOBXOANMBIX ANst peanu3aumnm
obpasoBaTesbHbIX NPOrpaMm HavanbHOro obLLEero, OCHOBHOro 0bLLero n cpegHero obLero obpasoBaHuUs, COOTBETCTBYIOLLNX COBPEMEHHbIM
ycrnoBusim 0by4eHusi, He0O6XOAMMOro NP OCHALLEHNN 06LLe0bpa3oBaTeNbHbIX OPraHn3aLmWii B LIENsAX peanv3aumy Meponpuatuin no
COfEeNCTBUIO CO3AaHMI0 B cybbekTax Poccuiickoit Pefepauum (MCXoas U3 NporHo3npyemoit noTpebHOCTH) HOBbIX MECT B
obLweobpa3oBaTenbHbIX OpraHn3aumsx, yTeepxaeHHomy rnpukaszom MuHnpocselleHns Poccun ot 3 ceHTabps 2019 r. N 465.
Ob6pa3soBaTenbHble opraHu3aLumm, Ha 6ase KOTOpbIX CO3AaTCA U PYHKLUMOHMPYIOT LieHTpbl "Touka pocTta”, AOMKHbI COOTBETCTBOBaTb
AencTByoLWMM TpeboBaHMAM K YCTPONCTBY, COAEPXKaHWIO U OpraHnsaumm pexrmMa paboTtel o6pa3oBaTenbHbIX OpraH3aumin U UHbIM
HOPMaTMBHbLIM NPABOBLIM aKTaM, ONpeaensioLMM TpeGoBaHNSA K OpraHu3aLmm obLLero 1 AONONHUTENBHOrO 06pasoBaHns AeTel.

MomelueHns (dyHKUMOHAMNbHbIE 30HbI, B TOM Yucne y4ebHble kabuHeTbl pusnkm, xummumn, Gruonorum) LieHTtpa "Touka pocta" pekomeHayeTcs
pacrionaraTb B npefenax ofjHoro 3aaHus.

[MpoekTpoBaHue, 3oHNpoBaHue nomelleHn LieHTpoB "Toyka pocta" n onpeaeneHne An3anH-peLleHnin OCyLLLECTBASETCA C y4EeTOM
PYyKOBOACTBA MO NPOEKTUPOBaHMIO LieHTpoB "Touyka pocta”, yTBepxaaemoro deaeparnbHbiM ornepaTopoMm.

Mpw NpoekTpoBaHUK, 30HMPOBaHUK NomeLleHnin LieHTpoB "Toudka pocTa” cneayeT yunTbiBaTb 0COBEHHOCTN 060pYA0BaHNSA, PACXOAHBIX
mMaTtepuanos, cpeacTB 00y4eHnst 1 BOCIUTaHUS, KOTopbIM ByaeT obecneunBaTbecst obpas3oBaTenbHas opraHnsaums.

[MpoekT 30HMpoBaHMsA nomelleHuii LieHtpos "Touka pocta" npeacrasnserca ®enepansHoMy onepaTopy 0O4HOBPEMEHHO C NpeAcTaBneHnemM
NHPACTPYKTYPHbLIX NMUCTOB.

4. OpraHusauus obpa3oBaTtenibHOM AeATEeNIbHOCTU

Ob6pasoBaTtenbHas AesiTenbHOCTb Ha 6ase LieHTpoB "Touka pocTa” ocyLecTBnaeTcs no obpasoBaTenbHbIM NporpamMmmam obLero n
[OMONHUTENBHOrO 06pa3oBaHUs.


https://rulaws.ru/acts/Prikaz-Minprosvescheniya-Rossii-ot-03.09.2019-N-465/

TpeGoBaHus k hopMaTy opraHusaLmm o6pa3oBaTenbHON AEATENBHOCTY PErynUpYOTCS HacTosAWMMK PekoMeHaaumsMmu 1 HbIMK
UHOPMALMOHHBIMY M MeToAMYECKUMI MaTepuanamu deaepansHoro onepaTopa.

HanpaBneHus peanusyemMbix ¢ UCNONb3oBaHNeM pecypcoB LieHTpoB "Touka pocta" nporpamMmm onpeaenstoTcs B COOTBETCTBUN C
MeTOAMYECKMMU MaTepuanamv v pekomeHaaumsiMm, ycTaHaBnMBaeMbIMU 1 akTyanusupyembiMu defepanbHbiM onepaTopomM.

Ha 6ase ueHTpoB "Touka pocTta" obecneunBaeTcs peanvaaums obpasoBaTernbHbIX NPOrpaMM eCTECTBEHHO-HAYYHON N TEXHONOMMYECKON
HanpaBsrieHHocTen, pa3paboTaHHbIX B COOTBETCTBUM C TpeboBaHNUSMM 3akoHOA4ATENbCTBA B chepe 06pasoBaHNs 1 C y4eTOM pekoMeHaaLmn
$epepansHoro onepaTopa. B o6si3aTensHom nopsiake Ha 6a3e LieHTpoB "Touka pocTa” obecneymBaeTcsi OCBOEHME 0byYatoLLyMuUCs
yyebHbIx NnpeameToB "®uaumka”, "Xumus", "Buonorua” ¢ ncnons3osaHnem npuobpeTaemMoro 060pyaA0BaHUs, pacXoAHbIX MaTepranos,
cpencTB 06YyYEeHUs1 U BOCMUTaHUSI.

He meHee 1/3 o6bema BHeypOUHOM AeATeNbHOCTY 06y4aloLLMXCS AOIMKHO BbiTb OPUEHTUPOBAHO HA NOAAEP)KAHWE ECTECTBEHHO-HAYYHOM 1
TEXHOMOIMYECKO HanpaBeHHOCTEN 06pasoBaTesibHbIX MPOrpamMm, Npyu 3ToM 06beM NPOrpamMmm eCTECTBEHHO-HaYYHO HaMpPaBneHHOCTH He
MOXeT cocTaBnsATb MeHee 20% oT obLiero oGbema BHeYPOUHOIi AesiTernbHocTU. O6pasoBaTenbHble NPorpamMmmb Mo Apyrm
HanpaBneHHOCTAM MpU HanM4YMM BO3MOXHOCTM PEKOMEHAYETCs NiaHMpoBaTh C UCMoMb30oBaHMeM pecypcos LieHTpos "Touka pocrta”.

PaspaboTtka paboumx nporpamm no npeamMmetam "dusuka”, "Xumusa", "Bronorus"”, y4ebHbIM NpegMeTam eCcTeCTBEHHO-HaYYHOM U1
TEXHOJIOTMYECKON HanpaBneHHOCTen 13 YacTu y4ebHoro nnaHa, (opMUpyemoit yyacTHkamMm obpa3oBaTesibHbIX OTHOLLEHWI, MPOrpamMm
BHEYPOYHOWN AEeATENbHOCTM M JOMNOMHUTENBHOrO 06pasoBaHuUs ocyLLecTBrseTcs obLeobpa3oBaTenbHbIMU OpraHu3auysiMm, B KOTOPbIX
cospatoTes LeHTpbl "Todka pocTa”, caMmoCTOATENBHO C Y4eTOM METOAMYECKUX MaTepuanoB 1 pekoMmeHaaumii defepansHoro oneparopa.
Peanusauusi o6pasoBaTtenbHbIX NporpaMM AOMNOTHUTENBHOrO 06pa3oBaHNs B MariokOMMeKTHbIX 06LLeobpa3oBaTenbHbIX OpraHn3aumsx
OCYLLECTBISIETCSA NPY HANMUYMK y OpraHn3aLn COOTBETCTBYIOLLMX YCIOBUIA. [Ins ManokoMnnekTHbIX obLieobpa3oBaTenbHbIX OpraHmM3auuin
[ornyckaeTcsi OTCYTCTBME NULEH3WUN Ha AOMNOSHUTeNbHOe 06pa3oBaHue 1 peanuayeMblx NporpaMm AOMNOSHUTENbHOTrO 0bpa3oBaHusi.

PekomeHgaumm no ncnonb3oBaHWio CTaHAApTHOro komnnekTa obopyaoBanus LieHTpa "Touka pocta” npu peanvsaumu nporpaMmm
eCTeCTBEHHO-Hay4YHOMN 1 TEXHONOrMYECKon HanpasreHHocTeln onpeaeneHsl B Mpunoxernn N 5 k HacTosiwmmM PekomeHaaumsim.

ConpoBoxaeHne 1 metognyeckoe obecneyeHne Ncnosb3oBaHUs NPodUNLHOro KomnekTa 0bopyaoBaHusi B 06pa3oBaTeribHoN
AesTenbHOCTU LieHTPoB "Touka pocta" ocyliectenseT PedepanbHbiin onepaTop.

MeToandeckve maTepuarnsl, pa3paboTku U UHble MaTepuarnbl MO BONpPocaM MCMonb30BaHWsi NPOMUIILHOTO KoMMiekTa o6opyaoBaHus
paspabaTblBaloTCsl, akTyanm3npyoTcst U pacnpocTpaHsioTcs denepanbHbIM ONepaTopoM, B TOM YUCHE C MPUMEHEHWEM COBPEMEHHbIX
Meana UHCTPYMeHTOB (Buaeo, BebuHap, nybnukaumn).

depneparnbHbIM ONepaTopom Ha perynsipHo ocHoBe obecneunBaeTcs NPOBEAEHE METOAMNYECKMX U 0BYYaIOLLIMX MEPONPUSTUIA MO BONpocam
opraHusaumm obpasoBaTtenbHoro npouecca B LieHTpax "Toyka pocTta" ¢ npyMeHeHnemM npounbHOro Komnnekra obopyaoBaHus, okasaHne
MeToAMYeCcKo NoMOLLM Npy paspaboTke y4ebHbIX MaTepuarnos, 3aaaHuwii Ans COBEPLUIEHCTBOBAHMS NPaKTUYeCKOW NOArOTOBKY
obyyatoLmxcsi no y4ebHbIM npeaMeTam, Kypcam BHEYPOUHOW AesiTeNbHOCTU, AOMOMHUTENBHOrO 06pa3oBaHus AeTen.

Meparornyeckne paboTHUKK, OCYLLECTBASOLIME AeATENBHOCTL Ha 6a3e LieHTpoB "Touka pocta” ¢ npuMeHeHMeM npouIibHOrO KOMMEKTa
obopynoBaHus, NpoxoasaT 0byyeHre No Nporpammam AOMOMHUTENBHOTO NpodeccroHanbHoro 06pa3oBaHus (Kypcbl MOBbILLEHNS
kBanudwvkauumn) ns degepansHoro peectpa nporpamm AMO. MNoBbiweHne kBanudbukaumm negarornyecknx paboTHUKOB OCYLLECTBNSETCSA He
pexxe oHOro pa3a B Tpu roga.

5. OpraHM3aLMOHHO-MeToANYeCKoe CONPOBOXAEHUE U UCMONb30BaHNe
MHOW cOo34aHHOM B pamMKax peanu3aumy HauMoHanbHOro npoekTa
"O6pa3oBaHue" MH(PaCTPYKTYpPbl

B uensax komnnekcHoro conpoBoXaeHunst aestensHocTn LieHTpoB "Touka" ®egepanbHbiM onepatopoM obecneynBaeTcsi ocyLLecTBeHNe
nyGénukauuii 1 0GHOBMNEHNS METOANYECKUX MaTEPUATIOB, BKMOYAOLWMX y4eOHO-MeToaMYeCcKue MaTepransl (MHCTPYKLMKN, MeToaNYECKMe
noco6usi, MH(HOPMaLIMOHHbIE MaTepuarbl, NEPEYHN PEKOMEHYEMbIX NMUTEPaTYPHbIX UCTOYHUKOB, BuAeoMaTepuansl U Ap.), a Takke

maTtepuarnsl No uToram NpoBeAeHUs MeponpuaTuii efepanbHoro onepatopa (BebrHapbl, ceMUHapbl, KOHPEPEHLMK, COBELLL@HUS U Ap.).

[ns neparornyecknx paboTHmkoB LieHTpoB "Touka pocTta" ®egepanbHbiM onepatopoM obecnedvBaeTcsi NpoBeAeHNe TeMaTUYEeCKMX
Be6UHapoB 1 obpa3oBaTenbHbIX MEPOMNPUSATUN, HAaNpPaBMEHHbIX HA pa3bsiCHEHWE BONPOCOB peanu3auum obpasoBaTesibHbIX MporpaMm Ha
6a3e LleHTpoB "Touyka pocta" ¢ npyMeHeHnem npodunbHOro KoMnekta obopyaoBaHus.

[ns PernoHanbHbIX KOOPAMHATOPOB 1 pykoBOAsLLMX paboTHMKoB LieHTpoB "Toyka pocta" ®edepanbHbii onepaTop obecneynBaeT
npoBefeHne TemaTuiecknx BebrnHapoB, HanpaBneHHbIX Ha AONOMTHUTENBHOE Pa3bACHEHNE BONPOCOB, OTHOCALLMXCS K UCMONHEHUIO
KOMMMNEKCOB Mep (AOPOXKHbIX KapT) MO CO3AaHMI0 1 PYHKLMOHMPOBaHMio LieHTpoB "Touka pocTta”, AOCTUXKEHWIO YCTaHOBIEHHbIX
nokasaTtenen yHKLMOHUPOBAHNS, NCMOMb30BaHMIO MHOW CO34aHHONM B paMKax peanusaumm HaumoHanbHoro npoekta "ObpasosaHue”

NHPaCTPYKTYpPbI.

B uensax achdpekTmBHOM opraHn3aumoHHO-MEeTOANYECKON NOAAEPXKKN CO3AaHNs 1 PyHKUMOHMPoBaHUs LieHTpoB "Touka pocta" Ha
Tepputopum cybbekToB Poccuiickoin Pefepaummn PermoHansHbIM koopavHaTopom obecneunBaeTcs BOBIeYEHNE AETCKUX TEXHONapKoB
"KBaHTOpUyM", LleHTpoB LmdpoBoro obpasosaHus Aeten "IT-ky6", knto4eBbIX LLEHTPOB AONOMHUTENBHOrO 06pa3oBaHus "[lomM Hay4HOM
konnabopauun" B geatenbHocTb LieHTpoB "Touka pocTa" B cneayroLmx dpopmarax:

1. MNpoBefeHVe COBMECTHbIX MEPONpUATUIA Ans 0byyaroLwmxcs U negarornyeckmx paboTHUkoB obLLeobpasoBaTenbHbIX OpraHn3aumnii, Ha
6a3e koTopbix cospatoTest LieHTpbl "Toyka pocta” (06yyatoLme ceMuHapbl 1 MacTep-krnacchl No BONpOcaM UCNonb3oBaHWs 06opyaoBaHns,
CpeACTB 06yYeHNs U BOCNUTAHWS; METOAUYECKME MEPONPUSITUS MO BONpocam paspaboTku, COBEPLUEHCTBOBAHNS Y BHEAPEHUSI MPOrpaMm
[OMNOSNHUTENBHOrO 06pa3oBaHNsA eCTECTBEHHO-HAYYHOW Y TEXHUYECKOIN HAaNPaBEHHOCTU, OPraHU3aLmn BHEYPOUHOW AeATENBHOCTH
obyyaroLmxcs; nHAMBMAYanbHbIE KOHCYNbTaUMKU ANs NeAarornyeckux paboTHUKOB, B TOM YUCHE B PEXUME OHMaWH; 3aHSTUS NPOEKTHOW
[esATENBHOCTLIO; KOHKYPCHBIE M COPEBHOBATESbHbIE MEPOMNPUATUS ANA AeTEN U Ap.).

2. OpraHusaums 1 y4acTue B pervoHanbHbIX Y MEXPErmoHanbHbIX KOH(ePeHLMsIX, hecTmBansx, opyMax no obmMeHy onbiToM paboTbl Ha
BbICOKOOCHALLEHHBIX YYEHUKO-MEeCTax, B TOM YMCIe Mo peanu3aumm npeaMeTHbix obnacten "EcTecTBEHHO-Hay4YHble npeameThl”,
"EcTecTBeHHble Haykun", "MaTemaTuka n nHcopmatmka", "O6LeCcTBO3HAHME U eCTECTBO3HaHME", "TexHonorna", a Takxke nporpamm
[OMNOSHUTENBHOrO 06pa3oBaHNsA CTECTBEHHO-HAYYHOW U TEXHUYECKOI HaNpaBneHHOCTEN.



3. YyacTune permoHanbHbIX KOOPAUHATOPOB, NpeacTasuTenen LieHTpoB "Touvka pocta” U MHbIX LEHTPOB, PYHKLIMOHUPYIOLLMX HA TEPPUTOPUN
cy6bekTa Poccuiickolt denepaumm, B Meponpustusx ®eaepanbHoro oneparopa.

pachuk MepONpUSTUIA, KBOTbI y4acCTuUsi, COAEpPXKaHUe U TEXHOMOMMM NPOBeAeHUs MeponpusiTUi foBoasTca defepanbHbIM OnepaTopom
[OMOMHUTENBHO.

4. OpraHu3auus 1 y4acTve B NpoBEAEHUN MHOPMALMOHHBIX KaMMnaHWii Mo NONynspu3aumMmn HaumoHarbHoro npoekta "O6pa3oBaHune” Ha
Tepputopum cybbekToB Poccuiickoi Pefepaumm, B TOM Yucne cobblTUsX, MPOBOAUMBIX AJ1S1 KOHCYTbTALVOHHOO CONPOBOXAEHUS
poamTenen (3aKoHHbIX NpeacTaBuTenei) obyyatoLLMXCsi O BO3MOXHOCTSIX A5 pa3BUTMSi CMOCOBHOCTEN 1 TanaHToB VX AeTeNn,
npodeccUoHanbHOM OpUeHTaLMM 1 YCNeLwHOro OCBOEHNS OCHOBHbIX 06pa3oBaTerbHbIX Mporpamm obLuero obpasoBaHus.

5. PaspaboTka, yTBEpPXXAEHUE U peanun3aums ceTEBLIX 06pa3oBaTeNbHbLIX NPOrpaMM C UCMOSb30BAHNEM BbICOKOOCHALLEHHBIX YYEHWUKO-MECT,
CO3[aHHbIX B cyObekTe Poccuiickon defepaumm B pamkax HaumoHansHoro npoekta "O6pa3oBaHue"”, B TOM YnCre COBMECTHO C AETCKUMMN
TexHonapkamu "KBaHTopuym".

6. BoBneyeHune obyyaroLmxcs obweobpasoBaTenbHbIX OpraHnsauuii, Ha 6ase KOTopbIX CO3AaTCA U YHKLMOHMPYIOT LieHTpbl "Touka
pocTa", B pa3nuyHble (hopMbl CONMPOBOXAEHUSI U HACTaBHUYECTBA C UCMONMb30BaHWEM KagpoBblX PeCypcoB, obecneynBatoLLmx paboTty
BbICOKOOCHALLEHHBIX YYEHUKO-MECT, CO3AjaHHbIX B cybbekTe Poccuiickon Pefepaumnn B pamkax HaumoHansHoro npoekta "O6pasoBaHue” ¢
y4eToM meTozonorum (Lenesoi Modenv) HacTaBHUYecTBa oby4atoLwmxcs Ans opraHmaaLumin, ocyLLecTBRAsOLWMX 06pa3oBaTesibHy
[AesiTenbHOCTb Mo 06LeobpasoBaTenbHbIM, AOMNONHUTENBHBIM 06LLe06pa3oBaTesibHbIM 1 MPOrpaMmMamM CpefHero NpogeccnoHanbHoro
06pa3oBaHusi, B TOM YuCrie C NPUMEHEHMEM NyHLLIMX NPaKTUK 0OMeHa OMnbITOM Mexay 06y4atoLLMMmcs.

LleHTpbl "Touka pocTa" ncnonb3aytoT MHAPPACTPYKTYPY 1 KaapoBble Pecypcbl AETCKMX TexHonapkos "KBaHTopuyM", co3gaBaemMbix Ha 6ase
obLeobpasoBaTenbHbIX OpraHM3aluin, Ans pa3BUTUS NPOEKTHOW AesiTenbHOCTM obyyatomxcs. MNeparornyeckne paboTHukm LieHTpos
"Touka pocTa" obecneymBaloT y4acTvie oby4aloLLMXCA B MePONpUATUAX AETCKMX TexHonapkos "KBaHTOpUyM" ¢ yAaneHHbIM NCMonb3oBaHNeM
obopyaoBaHusi, cpecTB 06Yy4YEHNSA 1 BOCNIUTaAHUSA, a Takke NPUHUMAIOT y4acTue B OpraHn3yeMblX UMW CeMMHapax no AemMOoHCTpaLmm
3hHEKTUBHOIO OnbITa peanusaumny obpasoBaTenbHbIX €CTECTBEHHO-HAYYHOMW, TEXHOMOMMYECKON U UHBLIX HanpaBiieHHOCTEN cpeamn NHbIX
obLeobpazoBaTenbHbIX OpraHM3aLmii, PacrnofioXeHHbIX Ha TeppuTopun cybbekTa Poccuiickon ®Penepaumn.

PervoHanbHbIM kOOpANHATOPOM Ha Tepputopum cybbekta Poccuiickon Pepepaumm obecneyvBaeTcst paboTa no Nogaepxke
obLeobpa3oBaTenbHbIX OpraHM3aLuii, NokasbiBaloLLMX HU3KMe obpa3oBaTerbHble pedynbTaTbl, C MICMONb30BaHMEM MHPACTPYKTYpPbI 1
kagpoBoro obecneyerus LieHTpoB "Touka pocta" B pasnunyHbix popmartax (CoBMeCTHast peanvaaums obpasoBaTesibHbIX NporpaMm,
npoBefeHne 0by4atoLLMX MepONpPUSTUIA, CEMUHAPOB, KOHCYNbTaLWi 1 np.).

Mpwv npoBeAeHUM pa3nUyHbIX MEPONPUSTUIA, CBA3AHHbLIX C peanv3aumeit HaumoHanbHoro npoekta "ObpasoBaHne”, UCMoNb30BaHNEM
COOTBETCTBYHOLLEW NHDPACTPYKTYPbI, KAAPOBbIX 1 (DVHAHCOBbIX PECYPCOB, AOIMKHO GbiTh 06eCcneyYeHo nx NHOpMaLMOHHOe
COMpOBOXAEHWe, B TOM YMCIe B CPEACTBAX MAacCoBOW MHpopMaLmm, coumanbHbIX CETSX, Ha caiTax obpasoBaTenbHbIX OpraH13aLmii ¢
1cnonb3oBaHneM PUpMEHHON CMMBOSMKU HaLMoHanbHoro npoekta "ObpasoBaHne”.

MHdopmaums 06 yyactum LieHTpoB "Todka pocta” B Meponpusituax HanpaensieTcs ®PegepansHoMy onepaTopy B pamkax exekBapTanbHOro
MOHUWTOPUH a.

6. Tpe6oBaHusA k huHaHCOBOMY oGecneyeHuto LieHTpoB
"Touka pocta"

duHaHcoBoe obecneveHne dyHKUMOHNPOBaHKSA LieHTpoB "Touka pocTa” BkntovaeT 3atpatbl B COOTBETCTBMM ¢ OBLMMMN TpeboBaHUAMM K
onpeaeneHnto HopMaTVBHbIX 3aTPaT Ha OkasaHWe rocyAapCTBEHHbIX (MyHMLMMAanNbHLIX) yCryr B cdhepe AOLLKOMbHOro, HayanbHoro obLuero,
OCHOBHOrO 06LLero, cpeaHero obLero, cpegHero NpodeccroHanbHoro 06pasoBaHms, AOMOMHUTENBHOrO 06pasoBaHNsA AeTel U B3POCTIbIX,
[AOMONHUTENBHOrO NPoeccnoHanLHOro 06pasoBaHus ANt UL, UMEIOLLMX UV MONyYaloLWmux cpefHee npodeccroHarnbHoe obpa3oBaHme,
npodeccnoHanbHOro oby4eHnst, NpUMeHsieMbIMU Npu pacyeTe obbema cybcuanm Ha PrHaHCOBOe obecneyeHne BbINOSTHEHNS
rocyAapCcTBEHHOro (MyHULMNAnNbHOro) 3a4aHns Ha okasaHue rocyaapCTBEHHbIX (MyHULMNanbHbIX) ycnyr (BbinoniHeHUe paboT)
rocyaapCTBEHHbIM (MyHULMNANbHbIM) yYpexaeHneM, yTBepkaeHHbIMu nprkaszom MuHnpoceellenus Poccum ot 20 Hosiopst 2018 1. N 235 n
BKIHOYaOLLMMUN B TOM Yuchne:

- onnary TpyAa negarormdeckmx paboTHUKoB 0bLLeobpa3oBaTenbHOM opraHm3aumm, obecneunsaroLLmx pyHKUMoHnpoBaHue LieHTpoB "Touka
pocta";

- NproBpeTeHne [OCTaTOYHOTO 06bEMa OCHOBHbIX CPEACTB 1 MaTepuarnbHbIX 3aMacoBs, B TOM YUCIIE PACXOAHbIX MaTepuarnos, As
obecneyeHnst peanvsaummy obpasoBaTesibHbIX MPorpamMmM B 06beMe, HEOOXOANMOM Arsi HEeMPEPbLIBHOW peanv3aunmn obpas3oBaTesibHOro
npovecca;

- obecneveHne TeKyLlen AeaTenbHOCTN OGLLleOGpaSOBaTeﬂbHOVI opraHmsauum no obecnevyeHunto o6paaoBaTeanoro npotrecca.

Mpwu hopmupoBaHumn GrogkeTa cybbekta Poccuiickon ®epepauum (MectHoro BroaxeTta) Ha OMepefHON rof 1 NNaHoBbIN Nepuos
HeobxoaMMo npegycmaTpuBaTh 610KeTHble acCUrHoBaHWsA B 06beme, He06X0AMMOM AN PUHAHCOBOro obecneveHnst PyHKLMOHNPOBaHNS
LleHTpoB "Touka pocTta", B TOM 41crne C y4eTOM COOTBETCTBYIOLLEN UHAEKCaLMN.

7. 3aknouuTenbHbIe NONOXeHUs

Mpwv peanusaunn MeponpusTUiA B Lensx co3aaHms 1 dyHkUMoHnposaHus LieHTpoB "Touka pocta” cy6bekT Poccuiickon depepauum
obecneynBaeT cobnoaeHne TpeboBaHU aHTVIMOHOMOMNBLHOTO 3aKOHOAATENbLCTBA U 3aKOHOAATENbCTBA O KOHTPAKTHOW cucteme B cdepe
3aKynok ToBapoB, paboT, ycnyr Ans obecrneyeHns rocyAapcTBEHHbIX ¥ MyHULIMMANbHBIX HYX4, B TOM Yicne B YacTu obecneveHns
noBbILLEeHUs 3PPEKTUBHOCTU, UCKIIOHYEHUS OFPaHNYEHUS Kpyra NMOCTaBLLUMKOB 1 NMOCTaBMSEMOro 060pyAoBaHNs, NOBbILLIEHUS
pe3ynbTaTVBHOCTM OCYLLECTBIIEHNS 3aKyMnoK, 06ecneyeHns Npo3payHoCTy, NPeAoTBPaLLEHNS KOPPYMLMU U APYTUX 3noynoTpebneHnit.

Mpwu ocyLlecTBneHun cydbektamm Poccuickon Pegepaumm 3akynok ToBapos, paboT, yenyr ¢ Lenbto npuobpeTeHns obopyaoBaHus,
pacxofHbIX MaTepuarnos, cpeacTs 0byyYeHus 1 BOCnMTaHus B Liensx co3nanus LleHtpos "Touka pocta” 3a cyeT cybeuanm ns hegepanbHoro
GroxeTa GrogkeTam cybbekToB Poccuiickoi deaepaumm Ha copuHaHCHpOBaHME pacxofHblx 06s13aTensCcTB cybbekToB Poccuiickor
denepaumm:

- obecneynBaeTcs LeHTpanu3aums 3akyrnok B nopsiake, onpeaeneHHoM nyHKTom 7 ctatbu 26 ®eaepansHoro 3akoHa "O KOHTPaKTHOW
cucTeme B cdhepe 3akynok, ToBapoB, paboT, ycnyr Ans obecneyeHns rocyaapcTBeHHbIX 1 MyHULMNAaNbHbIX HY»XA";


https://rulaws.ru/acts/Prikaz-Minprosvescheniya-Rossii-ot-20.11.2018-N-235/

- NPUMEHSIETCS HaLMOHaNbHbIN PEXUM B COOTBETCTBUM C TpeboBaHMsMM cTatbk 14 GenepanbHoro 3akoHa ot 5 anpens 2013 r. N 44-03 "O
KOHTPaKTHOW cucteme B cdepe 3akynok ToBapoB, paboT, ycnyr Ans o6ecneyeHunsi rocyAapCTBEHHbIX U MyHULMNANbHbIX HYXA".
Kpome TOro, npum ocyLuectsneHun 3akynok cybbektamu Poccuiickoint Pegepaumm AOmkHbI BbiTb YYTEHbI:

- nonoxeHusi noctaHoenenus MNMpasutenscrea Poccuiickon Pepepaumm ot 03.12.2020 N 2013 "O MUHMManbHONM forne 3aKkynok TOBapoB
POCCUIACKOrO NponcxXoXaeHus";
- NonoxeHus noctaHoeneHus MNpasutenscTea Poccuiickon ®enepauym ot 03.12.2020 N 2014 "O MUHMManbHon obsizaTtenbHou gone
3aKynoK POCCUICKNX TOBAPOB 1 ee JOCTMXKEHUN 3akasdmkom” (BMecTe ¢ "MonoxeHnem o TpeboBaHMsX K cogepkaHnto n popme otyeta 06
obbeme 3aKyrnok poCCUINCKMX TOBApOB, B TOM YKCIie TOBapOB, MOCTAaBMSIEMbIX NPY BbIMNOMHEHUN 3aKynaemblix paboT, okasaHuy 3aKynaembix
YCIyr, OCYLLECTBIEHHbIX B LIeNAX JOCTUXEHNS 3aKa34MKOM MUHUMarbHON 06s3aTenbHON [oMK 3aKynok, 0 TpeboBaHuWsIX k CoaepXaHuio
060CHOBaHNSA HEBO3MOXXHOCTU JOCTWXKEHWS 3aKa34MKOM MUHUMAanbHOW 06s3aTenbHON [0MM 3aKynoK POCCUIMCKMX TOBAPOB (B TOM Yncne
TOBapOB, NMOCTABMSEMbIX MPU BbINOMHEHUM 3aKynaeMblx paboT, okaszaHWM 3akyrnaemblX YCryr) oTAeNbHbIX BUAOB, NMPY OCYLLECTBEHNUN
3aKyMnoK KOTOPbIX YCTaHOBMNEHbI OrpaHNYeHNs [oMnycka TOBapoB, MPOMCXOAALLMX N3 MHOCTPaHHbLIX rOCyAapcTB, O NOPSAKE NOArOTOBKA U1
pasmeLLeHNs B eAMHON MH(OPMAaLIMOHHOWM cucTEME B Chepe 3aKyrnoK Takux otyeTa u o6ocHoBaHuS", "TonoXeHWeM O NopsaKke, KPUTEPUSIX 1
NOCNeACTBUM NPOBEAEHMNS OLIEHKM BbINOMNHEHMS 3aKa34ykoM 06513aHHOCTY JOCTUXKEHWS] MUHUMAarbHOW 06s13aTenbHOM [0 3aKynok
POCCUIACKMX TOBApOB (B TOM YKCIle TOBApOB, MOCTaBMSEMbIX NMPU BbINOMHEHUM 3aKynaeMbix paboT, okasaHWy 3akynaemMbix YCnyr) oTAenbHbIX
BMOB, NPY OCYLLECTBNEHUN 3aKyNOK KOTOPbIX YCTAHOBMEHbI OrpaHnYeHunst 4omnycka TOBapoB, NPOVCXOASLLMX U3 MHOCTPaHHbIX rocyaapcTs”).
Mpunoxexue N 1
K MeTognyeckum pekomeHgaumsam

KOMIMJIEKC MEP ("AOPOXHASA KAPTA™)

MO CO30AHUIO N ®YHKUUOHUPOBAHUIO B OBLLEOBPA30BATEJIbHbIX
OPIrAHU3ALIUAX, PACMONOXEHHbIX B CENTbCKOA MECTHOCTU U MATbIX
rOPOOAX, LLEHTPOB OEPA30BAHUSA ECTECTBEHHO-HAYYHOW,

U TEXHONOIMYECKOMW HAMPABIIEHHOCTEMN "TOYKA POCTA"

OTBETCTBEHHbIN

N HaunmeHoBaHne meponpuaTus
YTBEepXaeHbl:
- AOMKHOCTHOE NK1LIO B cOCTaBe
pervoHasnbHOro Be4OMCTBEHHOMO NPOEKTHOro
ocuca, OTBETCTBEHHOE 3a CO3fjaHne n
DYHKUMOHMPOBaHWe LieHTpoB "Touka pocTta”;
- nokasaTenu AesTenbHOCTM LeHTpoB "Tovka
pocta";
- TunoBoe [MNonoxeHve o AesTenbHOCTU
LlenTpoB "Toyka pocTa" Ha TeppuTopumn
cybbekTa Poccuiickon ®egepaumm
- nepeyeHb 0bLLeobpa3oBaTenbHbIX
OopraHusaummn, pacrnonoXeHHbIX B CerbCKon
MECTHOCTM 1 Marblx ropogdax, Ha 6a3e
KOTOPbIX NNaHupyeTcsa co3pganne LieHTpos

PervoHanbHbIn

Pesynbtat

PacnopsanTenbHbIn akT permoHansHoro
opraHa VCMonHUTENbHOM BRacTy,
OCYLLECTBSIOLLENO rOCyAapCTBEHHOE
ynpasneHue B cdhepe obpasoBaHus (aanee -

Cpok

He no3gHee 31 sAHBaps

1."Touka pocTta". KoopanHaTop pacnopsigutenbHbln akt POUB) X <2>ropa
PervoHanbHbIn
KoopauHaTop,
CdbopmmpoBaH u cornacoBaH denepanbHbIn Mucbmo chepepanbHOro onepartopa u CornacHo
2.MHPACTPYKTYPHbIN NUCT onepartop pacnopsigutenbHbln akt PONB oTaensHoMy rpadpuky
OObsiBNEHbl 3aKynku ToBapoB, paboT, ycnyr  PernoHanbHbIn He nosgHee 1 anpens
3.an4 co3panuns LieHtpos "Touka pocta” KoopavHaTtop M3BeLLeHns o NpoBeeHnn 3aKynok Xropa
CdhopmmpoBaHbl MPOEKThI 30HNPOBaHUS PervoHanbHbI He nosgHee 1 anpens
4.LleHTtpos "Touka pocta" KoopavHaTtop PacnopsgutensHbin akt POMB Xropa

MpoBeneH MOHUTOPUHT PaBboT MO NPUBELEHNIO

nnowanok LieHTtpos "Touyka pocta" B
COOTBETCTBME C METOANYECKUMU

PernoHanbHbIn

Mo dbopme, onpepensiemont
MuHnpocselyeHnsa Poccun nnm

25 aBrycta X roga,

5.pekomeHaaumsimm MuHnpocBelleHmst Poccun  koopamHaTop depneparnbHbIM ONepaTopom [anee exerogHo
PervoHanbHbIn
6.Havano pabotel LieHTpoB "Touka pocta” KoopavHaTop MHdopmaumoHHoe ocselleHne 8 CMU 1 ceHTabpsa X roga

E>xekBapTanbHbIi MOHUTOPUHT BbINOMHEHWS

nokasarenew co3faHnsa 1 PyHKLMOHNPOBaHNS

7.ueHTpoB "Touyka pocta"

<2> X - rog, nonyyeHusi cybeuamm.

PervoHanbHbIn
KoopanHaTop

Otyet depepanbHOMY onepaTopy no uToram
MOHWUTOPUHra

1 okT6pst X roga,
nanee -
exeKBapTasnbHO B
TeyeHue 2-x net

Mpunoxenune N 2

K MeToguyecknm pekomeHgaumam

MUHUMANbHbIE UHONKATOPBLI U MOKA3ATENU
PEATIU3ALIUX MEPOMPUATUN MO CO3OAHUIO U ®YHKLIMOHUPOBAHUIO
B OBLLEOBPA30BATE/NbHbIX OPFTAHU3ALINAX, PACMONIOXEHHbIX B CENTIbCKOM
MECTHOCTU U MAJbIX FOPOOAX, LEHTPOB OBPA30BAHUA
ECTECTBEHHO-HAYYHOM U TEXHONOIMMYECKOW HANPABIIEHHOCTEN
"TOYKA POCTA"

MwuHuManbHoe 3HaveHve B

rog ons MeToauka pacyeTta
o6LieobpazoBaTenbHbIX MuHUManbHoe 3HavyeHe B MUHUMAarIbHOrO nokasartens B
opraHusauuii, He rog Afsi ManoKOMMNIEKTHbIX LenoM no cyGbekTy
SABNSALWMNXCSA o6LeobpazoBaTenbHbIX Poccuiickon ®egepaunu, B
NHaunmeHoBaHWe nHamkatopa (nokasartens) MarnoKOMMIIEKTHLIMU opraHusaumit rog
YuncneHHocTb 0byvatoLwmxes CymMMa 3HaveHui nokasarens
0o6LweobpasoBaTenbHON opraHusaLmum, 300 100 no BceM

1 ocBauBaoLmx asa 1 Gonee y4ebHbIX NpeameTa

(B rog, oTkpbITUA - 150)

(B rop, oTKpbITMSA - 50)

0o6LeobpaszoBaTenbHbIM


https://rulaws.ru/laws/Federalnyy-zakon-ot-05.04.2013-N-44-FZ/
https://rulaws.ru/goverment/Postanovlenie-Pravitelstva-RF-ot-03.12.2020-N-2013/
https://rulaws.ru/goverment/Postanovlenie-Pravitelstva-RF-ot-03.12.2020-N-2014/

13 yncna npeamMeTHbIx obnacrten "EcTecTBeHHO- opraHusauusm, Ha 6ase
Hay4Hble npeameTbl”, "ECTECTBEHHbIE HAyKN", KOTOpPbIX CO3al0TCst LLEHTPbI
"MaTtematuka n nHgopmartuka”, "Touka pocta"
"O6LecTBO3HAHME N eCTecTBO3HaHue",

"TexHonoruna" n (Unu) Kypcbl BHEYPOYHON

OesiTeNIbHOCTM OBLLeVHTeNnekTyansHom

HanpaBreHHOCTU C UCMONb30BaHWEM CPeACTB

06yyeHus n BocnuTtaHus LieHtpa "Toyka pocta"”

<3> (4enosek)

YuncneHHocTb 0byyatoLwmxes

o6LeobpasoBaTenbHON OpraHM3aLum, CymMMa 3HaveHui nokasarens

0OCBauBaKLLMX AOMNOMHUTENBHbIE no BCeEM

ob6LieobpasoBaTenbHble NPOrpamMmmbl TEXHUYECKOM o6LieobpasoBaTenbHbIM

N eCTECTBEHHO-Hay4HOW HanpaBneHHOCTH ¢ opraHusauusim, Ha 6ase

MCMOMNb30BaHNEM CPEACTB 0ByyeHns 1 60 30 KOTOPbIX CO34aK0TCS LLEHTPbI
2 BocnuTaHus LieHTpa "Touka pocta" <4> (4enoBek) (B rog oTkpbITUs - 30) (B rog oTkpbITKSA - 15) "Touyka pocTa"

[ons negarornyecknx paboTHUKOB LieHTpa "Toyka
pocTa", npoweawunx oby4yeHne no nporpaMmmam n3
peecTpa nporpamm NoBbILLEHUS KBanuduKaLumm
3 cbenepansHoro onepartopa <5> (%) 100 100 100

<3> Vicnonb3oBaHue cpeacts 060pyaoBaHMs, 06yHEHUS 1 BOCNIUTAHNSA BO3MOXHO Ha BCEX YPOBHSIX 06LLero obpasoBaHus 1 LienecoobpasHo
Ana peanu3aumnn ypouHOW 1 BHEYPOYHON AeATENbHOCTM MO NporpaMmmamM eCTeCTBEHHO-Hay4HON 1 TEXHOMOrMYECKON HanpasieHHOCTEN.
PacyeT nokasatens npegycmaTpuBaeT CyMMUPOBaHUE YNCIIEHHOCTM 0ByyatoLmxca obLeobpasoBaTensbHOM opraHn3anmm, Kaxabii
KOTOPbIX 3aeCTBOBaH B OCBOEHUN HE MeHee ABYX NpeaMeToB, KypCcoB, ANCLUMNANH (MOAYNeEN) eCTECTBEHHO-HAYYHOW 1 TEXHOMOINYeCKon
HanpaBneHHOCTEN B paMKax peanunsauum oOCHOBHbIX 06LeobpasoBaTenbHbIX NporpaMM. YUnTelBaoTCs y4ebHble npeaMeTbl U3 ynucna
npegmeTHbIX obnacten "Martematuka n nHgopmatuka”, "ObLiectBo3HaHne 1 ectecTBo3HaHue", "TexHonorusa", "EcTecTBEHHO-Hay4YHble
npegmeTbl", "ECTEeCTBEHHbIE HAayKkn" 1 (Mnn) KypCbl BHEYPOYHOW AeATENBHOCTU, peanuayemble C CNonb3oBaHWeEM CpeacTB 00ydeHus u
BocnutaHus LieHTpoB "Touka pocTa". B cnyyae, ecnu B o6LieobpasoBaTenbHON opraHu3aumm, obLas YUCneHHoCTb 06yYatoLLMXCs MeHbLUE
YKa3aHHOro 3Ha4YeHusl, 3Ha4eHne nokasaTens AOSMKHO COCTaBnNATb He MeHee 80% OT obLLen YUCNEHHOCTU 0ByYatoLLMXCH.

<4> B cny4ae, ecnu B obLieobpasoBaTesibHOM opraHm3aumm, obLias YuCneHHOCTb 0By4atoLWMXCS MEHbLLE 3HAYEHWS, YKa3aHHOrO B
nokasarene 1, 3HayeHne nokasartensi JOMKHO CocTaBNsATb He meHee 20% oT obLel YucneHHoCcTn oby4varowmxcs. 0ns ManokoMnekTHbIX
o06LweobpasoBaTenbHbIX OpraHn3aLuin 4oNyCcKaeTcs OTCYTCTBUE JIMLEH3UM Ha JONOSHUTENbHOE 06pasoBaHmne 1 peanusyemMblx Nporpamm
[O0MNOSHUTENbHOrO 06pasoBaHus.

<5> B cooTBeTCTBUM C MyHKTOM 2 Yyactu 5 ctatbn 47 PegepanbHoro 3akoHa ot 29.12.2012 N 273-93 "O6 obpasosaHum B Poccuiickom
depepaumnn NosbILLeHUEe KBanduKaLmMm Nnegarornyeckmx paboTHMKOB OCYLLIECTBSETCSA He pexe 0OAHOro pasa B Tpu roaa. osbileHne
KBanudvKaLmm negarormyeckoro paboTHuka LeHTpa "Todka pocTa” 3acumTbiBaeTCS NPy HanUYMm AeiCTBYOLLEro (C AaTbl MPOXOXKAEHNS
npoLuno He 6onee 3 neT) yAOCTOBEPEHUS O MOBbILLEHNM KBanMdukauum no nporpaMmamM, COOTBETCTBYIOLLMM HanpasneHHocTaM LieHTpa
"Touka pocTa", unv NPoxoxaeHun obyveHns nNo nporpaMmMam deaepanbHOro onepaTtopa. Takke yyuTbliBaeTCs Hanuyme y neaarornyeckmx
paboTHUKOB yAOCTOBEPEHNIA O NOBbLILLEHUM KBanudukauum no nporpammam ns degepansHoro peectpa obpasoBaTenbHbIX Nporpamm
[0MNONHUTENBHOIO NPodeCccoHanLHOro obpasoBaHus.
Mpunoxexue N 3
K MeToanyeckum pekomeHaaumam

MepeyeHb
ob6ujeobpa3oBaTenbHbIX OpraHM3aLnii, Ha 6a3e KOTopbIX
nnaHupyeTcs co3aaHue U PyHKUMOoHMpoBaHue LieHTpoB obpa3oBaHus
eCTeCTBEHHO-Hay4YHOW U TEXHOIOrM4YecKon HanpaBreHHoCTen

"Touka pocta”" B_____roay B pamMkax chefepanbHOro npoekra
"CoBpeMeHHas wKona" HauMoHanbHoro npoekta "O6pa3oBaHue”
B (HanmeHoBaHMe cy6bekTa Poccuickon Depepaumm)
HaumeHoBaHune
HanmeHoBaHne ob6LeobpasoBaTenbHON opraHu3aumn, Kpuandeckuin agpec ManokomMnnekTHas
N MyHMUMNanbHOro Ha 6a3e KOTOpoW NnaHupyeTcs o6LeobpasoBaTenbHO YucneHHocTb  (Oa/HeT, KonNMYecTBO
n/n obpasoBaHusa cosgaHue LleHTpa "Touka pocta" opraHusauumm (no ycrtaay) oby4yarowmxcs  KnaccoB-KOMMIEKTOB)

Mpunoxexue N 4
kK MeToanyeckum pekoMeHZauusam

Tunosoe MNMonoxeHue
o LleHTpe o6pa3oBaHusa eCTeCTBEHHO-Hay4YHOW U TEXHONOrNYeCKOMN
HanpaBreHHocTen "Touka pocTa" Ha 6a3e <HauMeHoBaHue
obLeobpa3oBaTenbHON opraHM3aumn>

1. Obwue nonoxeHmsa

1.1. LileHTp 0bpa3oBaHns eCTECTBEHHO-HAYYHON 1 TEXHOMNOMMYECKOM HanpasneHHocTen "Touka pocTa" Ha 6ase <HaumeHoBaHWe
obLweobpasoBaTenbHON opraHnsauum> (ganee - LieHTp) co3aaH ¢ uenbio pa3sutus y obyvatoLmxcs eCTeCTBEHHO-Hay4YHON,
MaTemaTuyeckomn, MHHOPMaLMOHHON FPaMOTHOCTH, (HOPMUPOBAHNUS KPUTUHECKOTO 1 KPeaTUBHOMO MbILLMEHNS, COBEPLLIEHCTBOBAHMSI
HaBbIKOB €CTECTBEHHO-HAY4YHOW N TEXHOIOMMYECKOW HanpaBneHHOCTEN.

1.2. LleHTp He siBNSAeTCS OpUOANYECKUM NULOM U AEACTBYET AN OOCTWXEHNUS YCTaBHbIX Lienen <HaumeHoBaHue obLieobpasoBaTensHon
opraHusauum> (ganee - YupexaeHuve), a Takke B LieNsx BbINOMHEeHUs 3a4a4y U JOCTUXEHWSI Moka3aTenen 1 pedynbTaToB HauMOHarbHOro
npoekTa "ObpasoBaHue".

1.3. B cBoeit aesitenbHocTH LieHTp pykoBoacTByeTcs PeaepanbHbiM 3akoHoM Poccuiickoit Gepepauymn ot 29.12.2012 N 273-93 "O6
obpaszoBaHun B Poccuiickon depepaumn”, , ApYrMMy HopMaTMBHBIMU AOKyMeHTaMu MuHMCTepcTBa npocBeLleHunst Poccuinckonm
denepaumm, MHbIMU HOPMaTHBHbLIMY NPaBOBbLIMY akTaMu Poccuiickon enepaumm, nporpaMmmor pasBuTus <HanMeHoBaHue
obLweobpasoBaTenbHONM opraHnsauum>, nnaHamv paboTbl, yTBEPXKAEHHbIMU yYpeanTeneM u HacToawmm MonoxeHnem.


https://rulaws.ru/laws/Federalnyy-zakon-ot-29.12.2012-N-273-FZ/
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1.4. LleHTp B CBOEW AEATENBHOCTY NOAYMHSAETCS PYKOBOAUTENIO YUpexaeHns (upekTopy).

2. Llenu, 3agauu, yHKkunm gestensHocTu LieHTpa

2.1. OcHOBHo Lenblo aeATensHocTM LieHTpa sBnseTcsi coBepLUeHCTBOBAHWE YCMOBWIA ANs NOBbILLEHUS KavyecTBa obpa3oBaHus,
pacLuMpeHns BO3MOXHOCTEN 0By4atoLLMXCsi B OCBOEHWUM y4eBHbIX NPEAMETOB €CTECTBEHHO-HAYYHON N TEXHOMOrMYECKON HanpaBlieHHOCTEN,
nporpaMm AoMnoNHUTENbHOro 06pa3oBaHNsi eCTECTBEHHO-HAYYHOW 1 TEXHUYECKOW HanpaBMNeHHOCTE, a Taikke Ans NpakTuieckon oTpaboTku
y4ebHoro maTtepuana rno y4ebHbiM npegmetam "dusmka”, "Xumus", "Buonoruns”.

2.2. 3apavamu LieHTpa sBnstoTcs:

2.2.1. peanusaumsi OCHOBHbIX 06LLeobpasoBaTenbHbIX NporpaMm no y4ebHbiM npegmMeTam eCTeCTBEHHO-HayYHOW U TEXHONOrMYECKo
HanpaBrieHHOCTEN, B TOM YKCIIe B pamMkax BHEYPOUHOW AesiTeNbHOCTU 06yYatoLLmXCst;

2.2.2. pa3paboTka 1 peanusaums pasHoypPOBHEBbLIX AOMNOMHUTESNbHBIX 06Le0bpasoBaTeNbHbIX MPOrpaMmM eCTECTBEHHO-HAYYHOM 1
TEXHWYECKOMN HanpaBIieHHOCTEN, a TakKe UHbIX NPOrpaMm, B TOM YWCHe B KaHVKYNSIPHbLIA Nepuos;

2.2.3. BoBneyeHne oby4aroLmnxcs v negarornyecknx paboTHUKOB B MPOEKTHYH AeATENbHOCTb;

2.2.4. opraHu3aums BHey4ebHoM AesTenbHOCTY B KAHUKYNSIPHBIN Neprof, pa3paboTka 1 peanusaLuusi COOTBETCTBYIOLLMX 06pasoBaTenbHbIX
nporpamMm, B TOM Yvcrie Afsi narepeii, opraHM3oBaHHbIX 06pa3oBaTenbHbIMU OpraHU3aLusIMU B KaHVKYIISIPHbIA nepuos;

2.2.5. noBblLLEHME NPOGECCMOHANBHOIO MacTEPCTBA Nefarornieckux paboTHUKos LieHTpa, peannaytoLmx OCHOBHbIE U JOMOMHUTESbHbIE
o6Lieo6pazoBaTenbHbIE NPOrpamMmMbl.

2.3. LleHTp Ans AOCTWXEHUs Lenuy 1 BbINOMHEHUS 3afay Bnpase B3aMMOAENCTBOBATb C:

- pasnuyHbiMM obpasoBaTenibHbIMU OpraHusaLmusiMm B popme CeTEBOTO B3aMMOAENCTBUS;

- C MHbIMK 06pa3oBaTenbHbIMU OpraHu3aumsMy, Ha 6ase KOTopbIx co3aaHbl LeHTpbl "Tovka pocta”;

- ¢ beeparnbHbIM ONepaTopoM, OCYLLECTBASIOLLMM PYHKLMN MO MHPOPMALIMOHHOMY, METOANYECKOMY U OPraHM3aLMOHHO-TEXHUYECKOMY
COMNPOBOXAEHNIO MEPOMPUSATUN MO CO3AAHMIO U (PYHKLIMOHMPOBaHWMIO LLeHTpoB "To4vka pocTa”, B TOM Yncne No BONpoCcaM noBbILLEHNS

KBanudvKaumy negarormyeckux paboTHUKOB;

- 06yYaLLMMUCS Y POAUTENAMU (3aKOHHBIMU NPEACTABUTENSAMU) OOYYaIOLLMXCS, B TOM YKCIIE C NPUMEHEHEM ANCTaHLIMOHHbBIX
ob6pa3zoBaTenbHbIX TEXHOMOTWIA.

3. Mopsapok ynpaenenusi LieHTpom "Touka pocTta”

3.1. PykoBoauTenb YupexaeHvsi n3faeT JokasbHbIi HOpMaTWBHbI akT 0 HasHayYeHun pykoBoauTens LieHTpa (kypaTtopa, 0OTBETCTBEHHOIO 3a
(hbyHKLMOHUPOBaHUE 1 pasBuTUe), a Takke o cosgaHun LieHTpa n yTeepxaeHnn MNonoxexue o AestensHoctu LieHTpa.

3.2. PykoBoguTenem LieHTpa MoxeT ObITb Ha3Ha4YeH COTPYAHWK YUpexaeHUs 13 Ymcna pykoBoAsLLMX U neJarornyecknx paboTHUKOB.
3.3. PykoBoguTtens LleHTpa 0653aH:
3.3.1. ocywecTBNATL onepaTMBHOE PyKOBOACTBO LieHTpowm;

3.3.2. npecTaBnsATb UHTepech! LieHTpa no A0BepeHHOCTY B MyHULMNAmbHbIX, FOCYAapCTBEHHbIX OpraHax pervoHa, opraHusauusax ans
peanusaumy uernei 1 3agad LieHTpa;

3.3.3. otuuTbIBaTLCA Nepen PykoBoanTenem YupexaeHusi o pesynbTaTtax pabotsl LieHTpa;

3.3.4. BbINONHATb MHbIE OGHSBHHOCTI/I, npegycMoTpeHHble 3aKkoHO4aTeNIbCTBOM, YCTaBOM y\-lpe)K,EleHl/lﬂ, OOJMKHOCTHOWN I/IHCprKLlI/IeIZ n
HacTosWwwmM [NonoxeHnem.

3.4. PykoBoguTens LieHTpa Bnpase:
3.4.1. oCyLLeCcTBNATb pacCTaHOBKy kaapoB LieHTpa, npvem Ha paboTy KOTOPbIX OCYLLECTBSIETCS NPUKa30M PYKOBOAMTENS YUpeXaeHWs;

3.4.2. N0 cornacoBaHuWio C pyKoBoaMTENeM YupexaeHUs opraHn3oBbiBaTb y4ebHO-BOCIUTaTENbHbIN NpoLiecc B LieHTpe B coOTBETCTBUM C
Lensimu 1 3agadamu LieHTpa 1 ocyLecTBRsITb KOHTPOMb 3a ero peanvaauueit;

3.4.3. oCyLLeCTBNATL NOArOTOBKY 0OYy4YalOLLMXCS K y4aCTUIO B KOHKYpCax, OfiMMnuaaax, KoHpepeHUmax 1 MHbIX MEPONPUATUAX NO NPOUIo
HanpaeneHun aestenbHocTu LieHTpa;

3.4.4. no cornacoBaHuio C pyKoBOAMTENEM YUpexaeHUs: OCYyLLEeCTBIIATb OpraHn3aLmio 1 NpoBeaeHne MeponpusaT1il No Npogunio
HanpaBsneHun geatensHocTy LieHTpa;

3.4.5. ocyLLecTBNATL UHbIE NpaBa, OTHOCSALLMECS K AeaTeNnbHOCTM LieHTpa 1 He npoTvBopevallve Lensm v Buaam AesTensHOCTH
obpaszoBaTenbHON opraHu3aLmny, a Takxke 3akoHoaaTenscTBy Poccuiickon depepavumu.

Mpunoxexue N 5
Kk MeToanyeckum pekoMeHZauusam

PEKOMEHOALIUKA
MO UCMNOJIb3OBAHUIO CTAHOAPTHOIO KOMIMJIEKTA OBOPYOOBAHUA LIEHTPA
"TOYKA POCTA" MPU PEATNU3ALIUU NMPOrPAMM ECTECTBEHHO-HAYYHOM
U TEXHONIOMMYECKOM HAMPABJIEHHOCTEN



MepeyeHb cTaHaapTHOro KomnnekTa obopynoBaHnsa Ans ocHalleHus LieHTpoB "Touka pocta” cchopMMpoBaH C y4eTOM psida NPUHLMMNOB, B
TOM uwncne:

MpuHUMN NpeemcTBEHHOCTH cucTeM obopyaoBaHmsa. O6opyaoBaHMe NS NPOBeAEHNS YHEHUYECKMX MPaKTUYecknx paboT sBnseTcs obwmm
[Ans ypoBHel OCHOBHOro obLuero 1 cpegHero obuiero obpasoBaHus. B cucteme HarnsigHbIx cpeacTs 0byyYeHust 1 4EMOHCTPALMOHHOIO
obopynoBaHus nmetoTcs 6asoBble anemMeHTbl, 0bLLme Ans OCHOBHOro obLero u cpegHero obuiero obpasoaHus. Lindposas nabopartopusi n
obopynoBaHve o6LLero HasHauYeHUs No3BoNsAT obecneunBaTb AeATENbHOCTL 00yYatoLLMXCS Kak B OCHOBHOM, TaK U B CTapLUEN LUKore, a B
COBOKYMHOCTU C LMGpOBbIMY NlabopaTtopusimu no ravke, GUONOrMn U XMMUK - NPaKTUYECKYHO AeSTENbHOCTb B paMKax U3yyeHust
ecTecTBeHHO-Hay4HbIX npeameToB B 10 - 11 knaccax Ha yrny6neHHOM ypoBHe.

MpVHLMN coveTaHnst KNaccUYecKX 1 COBPEMEHHBIX CPELCTB U3MEPEHUI 1 CNocoB0B aKCNEPUMEHTarbHOro CCNefoBaHus ABeHni. B
cocTaB 060pyAOBaHUSA BXOAAT Knaccuyeckne cpeacTsa n3MepeHusi (HanpuMep: AMHaMOMETPbI, CTPENIoYHbIE aMNepMeTp 1 BOSIbTMETP) U
LmdpoBble npubopbl (HanpUMep: LMdpoBbIe BeCkl, CeKyHAoOMep) 1 fatunku. CobntogeHne aToro npuHumna umeeT ocoboe 3HadeHue ansi
YPOBHS1 OCHOBHOTO 06LLero 06pa3oBaHusi, MOCKONbKY 34eCb NPOUCXOAMUT 3HAKOMCTBO CO Coco6aMun n3mepeHnst pusndeckmx BeMUmH,
chopMupyeTCsi NOHMMaHUe NPUHLIMIOB AEeNCTBYSI aHaNoroBblX M3MepUTENbHbLIX MPMBOPOB U 0GecrneynBaeTCsi NEPEXOS K UCMONb30BaHMIO
MHCTPYMEHTOB LmcpoBoii nabopatopuu.

MpyHUMN NpropuTeTa YH4EHNYECKOro SKCNepruMeHTa Ana peanusaumnm CUCTEMHO-AEATENBHOCTHOrO noaxoaa. Peanusauuns cuctemHo-
AeATeNbHOCTHOro NoAxoAa B 06y4eHUN ecTeCTBEHHO-Hay4YHbIM NpeameTam 6asnpyeTcs B NepByto odepeab Ha BOBMEYeHUN 0byyaroLmxcs B
NpakTU4eckyto AeATeNbHOCTL MO NPOBeAEHU0 HabnioaeHU 1 onbITos. Mo3ToMy 3Ha4YMTeNbHas YacTb HAabMNIOAEHWI U ONbLITOB, KOTOPLIE B
TPaAULIMOHHOW METOAMKE Npeanaranucb Kak 4eMOHCTPaLMOHHbIE, NepeHeceHbl B paspss yYeHndecknx pabot. Cnegyet oTMETUTb, YTO B
HacTosiLee BpeMs ndydeHne puamkn, XumMmmm n 61Monorum B OCHOBHOW LLIKONE 1 Ha 6a30BOM ypOBHE CTapLUen LLKOMbl OPUEHTUPYeTCS Ha
OCBOEHVE eCTECTBEHHO-HaY4YHOW rpaMOTHOCTM, KOTOpPOE UAET Yepes pasBuTHE CMOCOBHOCTEN yYaLUMXCS aHanM3npoBaTbL PasHoObpasHyto
€CTEeCTBEHHO-Hay4HYH MHGOPMALIMIO U MCMOMNb30BaTh MOMyYeHHble 3HaHWUS AN 0OBACHEHUS SIBMEHWIA 1 NMPOLLECCOB OKPYXXatoLLEero Mmpa;
noHMMaTb 0COBEHHOCTM UCNONb30BaHUSi METOAOB €CTECTBO3HAHWSA ANS NOMYyYEHUS HayYHbIX AaHHbIX; NPOSIBISTE CAMOCTOATENBHOCTD
CY)XOEHWI M MOHUMATb POrlb HAYKN U TEXHOMOMMYECKUX MHHOBALIMIA B Pa3BUTMM 0OLLECTBA; OCO3HABaTb BaXHOCTb HayYHbIX MCCNeO0BaHWA 1
MX CBSI3b C HALLMM MaTepuarbHbIM OKPY>XEHUEM 1 COCTOSIHUEM OKpY»KatoLLen cpeabl. OpreHTaumns Ha eCTECTBEHHO-HAYYHYH rPamMOTHOCTb
npeanonaraeT akLEHT Ha METOAOIIOTUI0 HAaYKMN U HAaNpsIMyH CBA3AHO Kak C OBLLMM YUCIIOM YYEHUYECKUX OMbITOB B Kypcax eCTECTBEHHbIX
HayK, TaK 1 HanpaBneHHOCTbI0 UX Ha (POPMMPOBaHME CaMOCTOSITENBHOCTU AENCTBUIA NPY NPOBEAEHNN HABNOAEHWUIA, U3MEepPEHUIA 1
nccneaoBaHun.

Mcnonb3oBaHve CpeacTB HarnsAHOCTM M y4ebHoro obopyaoBaHus B y4ebHOM npoLiecce HanpasneHo Ha BbIMOMHEHNS CriedyroLLmMX
dbyHKUMIA: 0becneunBatoT Gonee MOMHY0 1 TOYHYO MHGOPMaLMIO 06 N3y4aeMoM SIBNIEHUN Unv 06beKTe 1 TeM CaMbIM CMOCOOCTBYIOT
MOBbILLEHUIO Ka4yecTBa 06y4eHNs; MOMOratoT B MakCMMarnbHOW Mepe pa3BuTb NO3HaBaTerNbHble MHTEPECH! YHaLLMXCS; MOBbILLAKOT YPOBEHb
HarnsgHOCTY M AOCTYMHOCTY 0ByYeHUs; yBENMYMBAIOT 06beM CaMoCTOATENBHOM paboThbl yHaLLMXCA Ha YPOKe U BHEYPOUYHON AeATENbHOCTY;
€037aloT YCroBUS ANS OpraHn3aLymn NpakTUKO-OPUEHTUPOBAHHOW NPOEKTHOM U UCCNeA0BaTENbCKON AEATENbHOCTY; Aal0T BO3MOXHOCTb
AOCTynHee n rmy6bie pacKkpbITb cogepxaHune y4ebHoro matepumana, cnocobcTByoT (hOPMUPOBAHUIO Y YHALLMXCS MONOXUTENbHBIX MOTUBOB
0byyeHus.

BaxHeriwen yacTbio ocHalleHus LieHTpa "Touka pocta” sBnsetcs umdposasi nabopaTtopusi, nepeyeHb AaTYMKOB KOTOPOI NO3BONSAET
“cnonb3oBaTth 3Ty nabopaToputo Npu U3ydeHun Nk, Xummm n Gruonormn. BeeaeHne B LUKOMNbHbIN 9KCNEPUMEHT LIMGPOBLIX A4aTYNKOB ANst
permcTpauum pasnnyHbIX BENIMYNH U BO3MOXHOCTM MCMOMNb30BaTh KOMMbIOTEP (CMapTOH MW NNAHLLIET) ANS pacyeToB 1 0popMeHns
pe3yrnbTaToB OMbITOB, NO3BOMNAET NEPENTU Ha HOBbIN KAYEeCTBEHHbIN YPOBEHb NPOBEAEHUS U3MEPEHWIA, YNIPOCTUB NPOLIECC 3MEPEHWUI U
MOBBICKB VX TOYHOCTb. [1osiBNeHne LMdpPOBbIX TEXHOMNOMMIA B NabopaTopHbIx paboTax NoBbILLAET UX aKTyarnbHOCTb U NPUBIIEKaTENbHOCTL B
CO3HaHUN COBPEMEHHOTO LLKOMbHUKA, YCUNMBAET HarMsAHOCTb Kak B XOA4e OMbITOB, Tak U Npu 06paboTke peaynbTaToB C MCMOMNb30BaHNEM
NpOrpaMMHbIX CPeACTB. [INs 9KCNepyMEHTOB MO GUOMOrUM U XMMUM 3TO SIBIISIETCS 3HAYMMbIM NEPEXOA0M OT Ka4eCTBEHHbIX HabnioaeHW 1
OMbITOB K KONIMYECTBEHHbIM 3KCMEpPUMEHTaMm.

Vcnonb3oBaHune LI,I/ICprBOIZ na6opaTop|/||/| CyLleCTBEHHO U3MEeHAET Noaxoabl K npoBeAeHUI0 U 4EMOHCTPALMOHHbIX, N YH4EHUYECKNX ONbITOB:

Vcnonb3oBaHune umMdpoBbIX AaTYMKOB B KAYECTBE N3MEPUTENbHBIX MHCTPYMEHTOB M3MEHSIET NOAXOAbI K MPOBEAEHMIO NPSIMbIX U3MEPEHUIA
HU3NYECKMX BENUYNH.

TpaAMLMOHHO B Ka4ecTBe CPEACTB N3MEPEHUS UCTMONb30BaNUCh NPOCTENLLNE UHCTPYMEHTbI (PblYaXHbIE BECHI U PA3HOBECHI, MEH3YPKa,
AVHaMOMETp, TEPMOMETP) U CTPENOYHbIE MPUGOPLI (aMNEPMETP 1 BONbTMETP).

Vcnonb3oBaHne Lll/ld)pOBbIX AaTHMKOB NO3BOJIAET Ha COBEPLUEHHO APYroM Ka4eCTBEHHOM YPOBHE NMPOU3BOAUTL U3MEPEHUA BPEMEHMN,
paccToAHNA, UMETb BO3MOXHOCTb perncTtpupoBaTb 1 HaGJ’IIO,D,aTb N3MEHEHNEe BO BpEMEHU TaKNUX BEJNTUHUH KaK TeMnepaTypa, 3f1eKTpuydeckoe
HanpsxXeHue, cuna Toka n T.4.

3TM BO3MOXHOCTW NMO3BOSISAIOT, Hanpumep, Ha ypokax q)I/ISMKM C BbICOKOW TOYHOCTbIO N3MepuTb MrHOBEHHYIO CKOPOCTb Tena, ABMXKYLLEerocsa
HepaBHOMEPHO, HabnoaaTth B AUHaMuke npouecc SJ'IeKTPOMaFHMTHOVI NHOYKUUW, BOSHUKHOBEHNE N USMEHEeHMe NHOYKUMOHHOIo ToKa,
nccnenosaTtb U3MeEHeHWe TeMmnepaTypbl C Te4eHnemM BpeMeHu B rnpouecce yCTaHOBNeHUA TeNSIOBOro paBHOBECUA U T.4.

Ha ypokax 6uonoruv nosiBrsieTcsi BO3MOXHOCTb MOMyYUTb KONMYECTBEHHbIE AaHHbIE NPU NPOBEAEHNM ONbITOB, HANPUMEp: Npu
onpeneneHnn hakTopoBs, BIMSIIOLLMX Ha CKOPOCTb NpoLecca hoTOCUHTE3a, MY U3YYeHUN AblXaHWsi KOPHEN U NNCTLEB, NMPY UCCIeoBaHUM
YCOBWIA NpOpacTaHusi CeMsiH U T.4.

Ha ypokax XuMumn Ha KONMYECTBEHHbBIN YPOBEHb NEPEXOASAT NPaKTUYECKNE PaboThl MO M3YHEHUIO NPOLIECCa SIIeKTPONU3a, UCCNeaoBaHme
3K30TEPMUYECKMX 1 SHOOTEPMUYECKUX PeaKkLmi, TENOBOro addekTa ropeHnst Tonnmea u 1.4. C UCNonb3oBaHWeM TpaanLIMOHHbBIX
"aHanorosbIX" CpeACTB NOAOGHbIE U3MEPEHUS BBIMOMTHUTL HEBO3MOXHO. OfHaKO, NpU NEpexofe Ha LndpoByto nabopartopuio B
TEMaTUYECKOM NMaHNPOBaHUN HEOBXOAMMO NpPeayCMOTPETh AONOINHUTENBHOE BpeMsi st 06yyeHus paboTe ¢ AaTtunkamu, Bkitoyasi cGopky
9KCMEepVMEHTarnbHON YCTaHOBKY C AaTYMKaMU, CHSITUE NoKa3aHuii ¢ 9kpaHa KOMMbITEPa, onpeaenieHne NorpeLlHoCTen UsMepeHnit.

Ons paboTbl ¢ UMPOBLIMM AaTYMKaMU UCTIONb3YETCS CrieumansHoe NporpaMmHoe obecrneyeHue, yCcTaHoBIEHHOe Ha komnbioTep. [ns
KOMMYHMKaLmM LhpOoBbIX AATYMKOB, 3aM1CK U XpaHeHWsi MHGOpMaLmK, NMOMYYEHHON C 1X NOMOLLLIO, LindpoBas nabopartopus
UCMOMb3yeTcs B KOMMIEKTE C HOYTOYKOM C HEOBXOAMMBIM YCTaHOBMEHHBIM NPOrpaMMHbLIM 0BecrneyeHnem.



Mcnonb3oBaHve KOMMbIOTEPHO POPMbI PErUCTPALIMM NOMYYEHHBIX 3HAYEHWI 1 MOCTPOEHMUS TPacUKOB M3MEHSIET NOAXOAL! K 0OOPMIIEHUIO
nabopaTopHbIX W NPaKTUYeckx paboT obyyatoLLMMmUcs.

[aHHble, NonyyYeHHbIe NPY NOMOLLY LMPOBBIX A4ATHMKOB, BHOCATCS B 3NEKTPOHHbIE TabnuLbl, YTO NO3BOMSET CTPOUTL rpadomKm
3aBMCMMOCTEN nccnedyemblX BENMUYMH Ha 3KpaHe KomnbloTepa. Ha ocHoBaHMM aTux rpacdoukoB AenaTb BbIBOAbI O XapakTepe 3aB1UCMMOCTU
BENMYMH OT BPEMEHW UnKn Apyrux napameTpoB. Ha yrny6neHHoMm ypoBHe LenecoobpasHo obyyaTb NPOBOAUTL annpoKCUMaLMIo BbIbpaHHbIX
TOYEK UTOroBOW rpadhyeckor 3aBUCUMOCTbHO.

3TV HOBbIE BO3MOXHOCTY MO3BOSSIOT aBTOMATHU3MPOBATb PYTUHHbIE NPOLeAypbl 3aM0SIHEHWsI TabnwL, BbINOMHEHNE OAHOTUMHBLIX Pac4eToB,
noctpoenus rpadwmkos. Lindposas doTokamepa nos3sonsieT chotorpacdmnpoBaTe COOpaHHY 3KCNEePUMEHTamNbHYI YCTaHOBKY Y NPUKPENUTL
hoTorpadmio B 3neKTPOHHBIV OTYET. Takum 0bpasoM, OCyLLEeCTBRAETCA Nepexos K 0pOPMIIEHMIO SNEKTPOHHOrO OT4YeTa O NpoAenaHHOM
KCMepUMeHTe, NMPOEKTHOW 1N nccrnegoBaTensckon paboTe.

B0O3MOXHOCTb UCMONb30BaHUS BUAEOHAGN0AEHNS 3a npoLeccoM BbINMONMHEHNA NPaKTUYECKUX paﬁOT OGyHalOLIJ,VIMVICﬂ N3MeHAEeT noaxoabl K
oL eHuBaHuo pa60T.

OnNEeKTPOHHbIV OTHET O NPOAENaHHON NpakTU4eckon paboTe MOXeT CONPOBOXAATLCSA NPUKPENNEHHON doTorpadment, KoTopas no3sonseT
OLieHUBaTb NPaBUNbHOCTL COBPaHHON AKCMEPVMEHTANbHON YCTaHOBKW, Gonee NonHo onpeaensT NOMHOTY U NPaBUIIbHOCTb NPOAeiaHHOro
nccnenoBaHus, aHanmanmpoBaTh JOCTOBEPHOCTb NPEACTaBNeHHbIX AKCNepUMeHTasbHbIX AaHHbIX. [py 04HOBPEMEHHOM BbINOMHEHNUU
pasHbIMU rpynnamMu obyyaroLLMXCcs pasHbIX UccrnenoBaTenbCkmx paboT LenecoobpasHo ucnonb3oBaTb BUAEO3anvch Bcero xofa pabot. B
3TOM Crlyyae OLEHMBATLCSt MOTYT He TOMNbKO NpeAMeTHbIE pe3yNbTaThl, CBsi3aHHbIE C MPOBEAEHNEM KOHKPETHOTO 3KCMEPUMEHTa, HO 1
KOMMYHUKaTUBHbIE U PErynsTMBHbIE AENCTBUS: NNaHMpoBaHne paboTbl, oTCnexmBaHue xoaa paboTsl, koppekuus nnaHa paboTsl,
KOMMYHUKaLWsi B COBMECTHOW AeSATENbHOCTU, Hanuyme (Unu oTCyTCTBUE) KOH(IUKTOB M CNOCODbI NX peLleHust.

Mcnonb3oBaHve LMdpoBbIX NaGopaTopuil CyLLECTBEHHO PaCLUMPSIET CEKTP BO3MOXHbIX OMbITOB M UCCHefoBaHUN, 0COGEHHO 3TO KacaeTcs
U3y4eHUsi GUONormMM U XUMUM.

PaclunpeHvie cnekTpa BO3MOXHOCTEN MOXHO MPOUIIIOCTPUPOBATh Ha NPUMEpPE N3YHeHUs! SNIEKTPOMArHUTHOW MHAYKLMW B Kypce OU3UKK.
Mpu ncrnonb3oBaHWK CTPENIOYHOro amnepmeTpa TPaAULMOHHO HabnAaT NULWb (PakT BOSHUKHOBEHWS HAYKLUVMOHHOMO TOKa B MPOBOAHMKE
1 U3MEHEHVIE ero HanpaBreHUsl MPU U3MEHEHNN CKOPOCTU BHECEHWSI MarHuTa Unv ero nomnsipHocTy. Mcnonb3oBaHne LMgpoBoro AaTtymka
nossosisieT nonyunTb ocuunnorpammy 3AC MHAYKUMM, BO3HUKAIOLLE B KaTyLLKe, MpU NporneTe Yepes Hee MarHuTa. OTo no3sonseT
CpaBHMBaTb 3Ha4YeHUss MakcumMarnbHbix OC npuw nponeTe Yepes KaTyLLKy MarHuTa ¢ pasHbIMU CKOPOCTSIMU U C PasHOW MOMSIPHOCTLIO,
aHanu3upoBaTb BWZ, MOMy4YEeHHON 3aBUCMMOCTU, KOHCTPYMPOBAThb 3KCNEpYMEHTarbHble 3a4a4uu Mo U3y4YEHWIO 3MEKTPOMAarHUTHON UHAYKLMW.

Lindpposas nabopatopus no3BonsieT opraHn3oBaTb NPOEKTHYHO 1 y4eBHO-UCCe[oBaTeNbCKy AEATENBHOCTD LUKOMBHUKOB Kak B pamMKax
YPOKOB, Tak U BO BHEYPOYHOIN AesTeNbHOCTU. Hannume pasHoobpasHbix LMpoBbIX AaTYVMKOB AaET BO3MOXHOCTb NPOBOANUTL CaMble
pa3HoobpasHble UccnefoBaHUsi, ONMpasicb Ha MHTepeckl oby4vatoLumxcs. B kadyecTBe npumepa MOXHO NPUBECTU UCCNea0BaHUS
9KONOrn4yecKomn HanpaBneHHOCTU MO BbISBNIEHNIO PaKTOPOB 3arpA3HEHNsT OKpYXatoLLen cpedbl, U3YHeHUIO 3KONIOrMYeCcKoro COCTOSHUS
NMOMELLIEHWIA LLKOSbI, MOYBbI, BO3AyXa B HAacENeHHOM NyHKTe 1 T.4. ViccnegoBaTenbckme paboThl ¢ MCMONb30BaHWEM LPOBbIX A4aTYUKOB
LenecoobpasHo npeanarath ydawmmes 10 - 11 knaccoB B paMkax 0653aTenbHON AN HUX NPOEKTHON AeATEeNbHOCTU. BbinonHeHne Takux
NPOEKTOB SABMAETCA OCHOBAHNEM AJ151 OLEHKN He TONbKO YPOBHS CPOPMMPOBAHHOCTU NPeaMETHbIX Pe3ynbTaToB, HO UTOFOBOWN OLEHKU
OOCTWKEHVA MeTanpeaMeTHbIX pesynbTaToB 06y4eHUs: KOMMYHUKATUBHBLIX (KOTOPbIE OLEHNBAIOTCH Kak B NpoLecce npoBeaeHust paboThbl,
TaK 1 B NpoLecce 3aluThl MPOEKTa U CCneaoBaHns) U perynaTuBHbIX (KOTOpble OLEHMBAKTCS B NPOLIECCE BbINOMHEHNSA NPoeKTa).

OcHalueHVe Ans naydeHus rankv NpeAcTaBneHo B Buae 060pyAoBaHUs Anst AEMOHCTPALMOHHBIX OMbITOB 1 060pyAOBaHWS Ans
nabopaTopHbIX PaboT 1 yHEHUYECKMX OMbITOB, BKMtoYast 0bLLyto A5s eCTECTBEHHO-HAY4YHOTO LKA LmdpoByto nabopatopuio, a Takke
umdpoByto nabopatopuio No pusmke (kak AOMONHUTENBbHBIN 3NIEMEHT ANS YrNyGNEHHOro U3yYeHnst OUSKKN).

D,eMOHCTpaLlMOHHoe 060py,u,osaHV|e obecneyrBaeT BO3MOXHOCTb HabnoaeHnst bonbwmnHcTBa n3yvyaemblx ABMEHWN, npoLeccos 1 3aKOHOB.
3TO BO3MOXHO npu onTumMasribHOM coYeTaHun aHanoroBbIX 1 Ll,VICprBbIX cpencte HabntogeHus, aHanuaa M3MepMTeJ’IbHOl7| I/IH(*)OpMaLWIM.
Tak, Hanpumep, Ana Kypca C*)I/ISI/IKI/I OCHOBHOW LLIKOSbl €CTb BO3MOXHOCTb AEMOHCTpaLUun KnacCU4eCkmnx 4eMOHCTPALMOHHbIX
SKCNEepuMeHTOB: NafjeHne Ten B pr6Ke HbtoToHa, AEeMOHCTpauusa nencTens aTMOCd)epHOFO [asneHusi, 3akoHa lMackans, naMeHeHus
obbema Ten npu HarpesaHun (OXJ'Ia)K,EleHI/II/I), NPUTAXKEHUA MONEeKyn n 1.4. Ha6op NO 3NEeKTpocTaTuke faeT BO3MOXXHOCTb AeMOHCTpauun
AneKTpusauun Ten, 3akoHa CoxpaHeHuda 3apsdaa, TINHWIA HanNpAXXeHHOCTU 3JTEKTPUHECKOro nosna v T.4. 1 MOXET UCMOoNb30BaTbCA Kak 8 knacce
npv U3y4eHuUn 3aNeKTpoOMarHUTHbIX sBneHun, Tak n B 10 knacce npu U3y4eHun aNeKTpoCTaTUKN.

Mpu NpoBeeHNM 4EMOHCTPALMOHHbIX OMbITOB AOMKHbI cOBnogaTbcs TpeboBaHMS K UX HArMSAHOCTY (SICHast U MOHSITHas NOCTaHOBKa
onbiTa), BUAMMOCTU [N1Si BCEX y4alUmMxXcs knacca (Mpy Hanmumm Menkux aetanein UCnonb3yeTcst X yBenmyeHHoe n3obpaxeHune npy nomMoLLm
Beb-Kkamepbl), SMOLMOHANBHOCTH U, MO BO3MOXHOCTU, 3aHUMATENbHOCTMN (4€MOHCTPALIMOHHBINA OMbIT AOMMKEH BbI3blBaTb MHTEPEC YUALLMXCS,
co3faBaTh MOTUBALIMIO K M3YYeHWIo NpeaMeTa) 1 ybeamtenbHOCTH (NokasbiBaTb TOT 9OdEKT, Ha AEMOHCTPALMIO KOTOPOro OH Bbin
HanpaBrneH).

OpHako peanusauusi AesiTeNlbHOCTHOrO noaxofa B 06yyeHun unsvke NepeHoCUT akLeHT ¢ AeMOHCTPALMOHHOIO SKCnepMMeHTa Ha
yyeHunyecknii. Hanpumep, No MexaHvke nccnefoBaHne KMHeMaTUYecknx 3akOHOMEPHOCTEN, 3aKOHOB AMHaMVKK, KonebaTenbHbIX ABUXEHNI
nepeHeceHo B YHEHNYECKNI SKCNEPUMEHT C COOTBETCTBYHOLLMM Habopom obopyaoBaHus. Mpu nsydeHun anekTpoanuHaMmuku nabopatopHoe
o6opynoBaHNe NO3BOSSIET UCCNEAOBATL HE TONMbKO 3aKOHbI MOCTOSIHHOIO TOKa, HO C MCMONb30BaHMEM KOMMLIOTEPHOrO ocuumnorpada
no3BornsieT NpoHabnoaaTte U UCCNefoBaTh 3NEKTPUYECKUE LIeNn NEPEMEHHONO ToKa, 610K A1OA0B NO3BONSET UCCNEA0BATL BONbTAMMNEPHbIE
xapaktepuctuku auoga. MNpu n3yydeHun ontukm nabopaTopHoe 060pyaoBaHNE NO3BOMSET U3YUNTh 3aKOHbI FEOMETPUYECKON OMNTUKN
(NpenomMneHue cBeTa B NONYLUIMHAPE W NOMNyYeHne N306paxeHusi B MMH3ax) U NpoHabntoaaTb OCHOBHbIE SIBIIEHUSI BONTHOBOW ONTUKM
(MHTepdepeHLMs 1 nonspusaums), uccnefosaTtb Andpakumio ceeTa (AMdpakuMoHHasn pelueTka).

B cooTtBeTCTBUM C NpeaMeTHbIMK pesynbTaTamun obydeHus ousmnke obopyaoBaHve AN yYeHNYeCKMX OnbITOB obecneunBaeT nposeneHve
criepyoLLyx TMNOB paboT, CrpynnMpoBaHHbIX MO BUAAM AEATENBHOCTU, HE3aBUCUMO OT UX TEMATUYECKOWN NPUHAANEXHOCTM:

1. MNpoBeaeHve NpAMbIX N3MePEeHUn PU3NYECKNX BENUYUH (U3MEPEHNE MacChl, 06 bema XKMAKOCTU, TeMnepaTypbl XUAKOCTU, CUIbl, CUIbI
TOKa, HanpsXeHns1) C UCNOMNb30BaHVEM aHanoroBbIX U LdpPoBbIX NpMBOPOB.

2. MpoBepka 3aaaHHbIX NPEAnonoXeHuit (MpsiMble U3MepPeHNst PU3NYECKMX BESIMYUH 1 CPABHEHME 3aaHHBIX COOTHOLLIEHUI MEXAY HUMM).
Hanpumep: npoBepka ycrnoswii NnasaHus Ter, YCroBuii paBHOBECHs! pblyara 1 6110KOB, 3aKOHOMEPHOCTEN NOCNeoBaTeNbHOM 1
napannesnbHoro CoeiMHeHNs MPOBOAHWKOB U T.4,.



3. PacyeT no nomny4eHHbIM pesynbTaram npsiMbix U3MepeHuin 3aBUCUMOro OT HIX NapameTpa (B OCHOBHO LLIKOSIE) U KOCBEHHBIE N3MEPEHMS!
(8 10 - 11 knaccax). Hanpumep: yckopeHue Tena npu paBHOYCKOPEHHOM ABUXEHWUW, YCKOpPEHWe CBOBOAHOrO NafeHust, JKECTKOCTb MPYXXUHbI,
KO3 PULIMEHT TPEHMS CKOMBKEHUS, MexaHnyeckast paboTa 1 MOLLHOCTb 1 T.4.

4. HabniogeHne siBNeHnii 1 NOCTaHOBKa OMbITOB (Ha Ka4eCTBEHHOM YPOBHE) N0 06HapY>KeHWo hakTopoB, BNUSOLLMX HA NpoTeKaHne
[aHHbIX SIBNEeHWiA. Hanpumep: npsiMonvMHeHoe pacnpocTpaHeHne CBeTa, AMCNEepCUst CBeTa; 13ydYeHne CBOWCTB U306paxeHsi B MIIOCKOM
3epkarne v T.M.

5. ViccnenoBsaHue 3aBUCUMOCTY OHOM (hM3NYECKO BENUYMHBI OT APYroi ¢ NpeACcTaBneHnem pesynbTaToB B Buae rpaduka v pacyera
CKOMOTO NapameTpa. Hanpumep: 3aB1CMMOCTY MyTU PABHOMEPHO ABWKYLLErOCS Tena OT BPEMEH ABWXKEHUS TeNa; CUMbl TPeHUs!
CKOJBKEHMS! OT CUIbl HOPMarbHOTO AAaBIIeHMs, kKadecTBa 06paBOoTKV MOBEPXHOCTEN TeS 1 HE3aBUCUMOCTYM CUSbl TDEHWSI OT Nriowaam
COMPUKOCHOBEHUS! TEST; CUSbI YPYrOCTY OT YANMHEHUS MPYXKUHbI; BbITANKMBAIOLLEN CUSTbl OT 06beMa NorpyXEHHON YacTy Tena u ot
MIOTHOCTM XMAKOCTY, €€ HE3aBUCUMOCTH OT MIOTHOCTY Tena, OT rMyGMHbI, Ha KOTOPYHO MOrPYXEHO TeNo U T.4.

INabopaTopHoe o6opyaoBaHue obecneynBaeT CaMOCTOSITENbHbIV Y4EHUYECKUI SKCTIEPUMEHT, KOTOPbIN MOXET UMETb PasnuyHble (hopMbl:
hpOHTanbHbIA SKCNEPUMEHT (PpOHTanbHbIE OMbIThl 1 NabopaTopHble paboTel), paboTkl NpakTuKyma, y4ebHo-uccnenoBatenbckme paboTsl U
NPOEKTbI 3KCMepUMeHTarnbHOro xapakrepa. [pyu 3ToM HopMaTUBHO-06513aTeNbHBIM BHE 3aBUCYMOCTU OT YPOBHS M3yveHust ornankm (6a3oBbii
nnm yrnybneHHbli) 1 obpasoBaTenbHON NPorpaMMbl (OCHOBHASH UMW CPEAHSAS LWKONa) ABNAETCS (OPOHTanNbHbIA 9KCNepuMeHT. IMeHHo
nocpeacTBOM (hpOHTaNbHOrO 3KCNEPUMEHTA AOCTUraTCA NpeaMeTHble pe3ynbTaTbl AKCNePUMEHTaNbLHOIO XapakTepa, a yyalummumcs
OCBavBatoTCst CNOCOObI AECTBUIA, COOTBETCTBYIOLLME YKa3aHHbIM Bbille NATU Tnam paboT. JlTabopaTopHbI NpakTMKyM LienecoobpaseH
TOMbKO NpY YrryBrneHHOM ypoBHE U3yYeHusi NpeaMeTa.

OnTumanbHbIM 415 JOCTWKEHUS Lieneii NpoBeAeHst (hpOHTaNbHOMo aKCepUMeHTa SIBRsieTcs npeacTaBrieHne nabopaTopHoro
0GopynoBaHKs U MaTepuaros B BUAE TEMATUYECKWX KOMMEKTOB N0 MEXaHWKE, MOMEKYNSPHON U3VKe, SNEKTPUYECTBY 1 ONTHKE.
Mcnonb3oBaHve TeMaTUYECKVX KOMMNEKTOB Croco6eTBYET hOPMUPOBAHMIO TAKOTO BaXKHENLLErO YMEHWS, kak Noa6op ydalmmmcs
060pyAoBaHUs B COOTBETCTBUM C LIEMNbIO MCCIefoBaHNs 13 U3GbITOYHON HOMEHKMATYPbl MPEAMNOXEHHOTO KOMMIEKTA; NMO3BOSISIET NMPOBOAUTL
3KCnepyMeHTanbHyto paboTy Ha loGoM aTane ypoka; yMeHbLUAeT TPyAOBbIe 3aTpaThl YUUTENs NPy NOAFOTOBKE K YpOKaMm, MOCKOMbKY He
TpebyeTcsi nepekoMnoHoBKa 060pyA0BaH1st B COOTBETCTBUM C 3afa4amu KOHKPETHOTO ypoka.

Mpun nnaHMpoBaHUM NpakTU4ecknx paboT BaXKHO MMETb B BMAY, YTO NpeaMeTHbIE pe3ynbTaTbl 3KCNepUMEeHTarnbHOro xapakrepa MoryT 6biTb
OCBOEHbI TOMbKO MpU ONTUMaribHOM COMETaHUMN KpaTKOBPEMEHHbIX (DPOHTaNbHbIX OMbITOB U O4HOYACOBbIX TabopaTopHbIX paboT.

BaxxHoe 3HayeHne umeeT TOT hakT, YTO B cOCTaB hpoHTanbHOro 060pyaoBaHUsS HapsAy C aHanoroBbIMM BXOAST M LUMpOBbIE CpeacTBa
n3mepeHns. K HUM OTHOCSTCS SNEKTPOHHbIN CEKYHAOMEP C AaTyMKamu, 351eKTPOHHbIE BEChI M AaTymkK LmdpoBor nabopatopum. Takum
o6pasom, Npu NpoBeaeHNN (PPOHTANBHOIO KCNEPUMEHTA B OCHOBHOW LLKOSIE YYEHWKM 3HAKOMSITCS C 3N1EKTPOHHbLIMM CMocobammn nsmepeHuni
N BbIYUCMEHWI.

Brnok obopyaoBaHus ans ydeHu4ecknx paboT no gpusmke chopMmpoBaH Ha 6ase nepeyHs 060pyaoBaHUs Ans NPOBEAEHUSI OCHOBHOMO
rocyAapCTBEHHOrO ak3ameHa no usmnke. Vicnonb3oBaHune npubopos 1 060pyaoBaHNS C eAMHBIMU Ans BCeX 0byyatoLmxcs
XapaKkTepucTUKkaMm No3BonsieT CTaHAapTU3MPOBaTh NPoLeAypPbl BbINOMHEHWS SKCNEpPUMEHTarbHbIX 3a4aHnin Ha 3Kk3aMeHe 1 obecnevnTtb
Ha[eXHYH0 OLIEHKY pe3ynbTaToB Ha OCHOBaHUM SKCMIEPTHOWM NPOBEPKU OTBETOB 0bYy4atoLmxcst. [pu 3ToOM OCHOBaHMEM NS BbiIBOAA O
NpaBUNbHOCTU NMPOBEAEHNS aHHOTO OMblTa SBMSOTCS pe3ynbTaTbl, NONyYeHHbIE YYaLLMMUCS NOCPEACTBOM MPSIMbIX U3MEPEHMI 3aJaHHbIX
h13nYeCKNX BENUYUH.

HaGop Ana nposefeHuns OCHOBHOIO rocyjapCTBeHHOro 3k3aMmeHa obecneuynBaet pa3p360TKy HECKONMbKMX OOHOTUMHbIX 3a4aHn npu
MCNob30BaHNUM OANHAKOBOIro o6opy,qOBava C pa3HbIMU XapakTepucTtukamu. Otot noaxon uenecooGpasHo ncnonb3osatb U npu
npoeeneHun (*)pOHTaJ'IbeIX OonbITOB U naGopaToprlx pa60T. Hanpmmep, npu npoBegeHnn nccnenoBaHna 3aBUCUMOCTU CUNbl TOKa OT
HanpsaXXeHna MOXHO BblAENUTb B Kracce rpynnbl, KOTopble 6y,EI.yT npoBOAUTb @aHHOE UccrenoBaHue, UCNonb3ya pe3ancTopbl C pasHbiM
COMPOTUBIIEHUEM, U JNTAMMNOYKY. Mo pe3ynbTataM MOXHO CPaBHUTbL NMOJNTy4YEeHHblE 3aBUCUMOCTH, OGCy,CI,I/ITb rPaHnLbl BbIMOJTHEHNA 3aKOHa Owma
AOna y4qacTtka uenu, onpenenntb ConpoTUBEHNA pe3smcTtopoB.

CrneflyeT 0TMETUTb, 4YTO NpY NPOBEAEHNN (DPOHTANBHBIX OMbITOB M NAabopaToOpHbLIX pabGoT B OCHOBHO LWKONe TpebyeTcs 3anuck
pesynbTaToB BCEX MPSIMbIX M3MEPEHUI C y4ETOM abCOmMOTHOM NOrPELIHOCTH. 34eCk NPK UCMOb30BaHUM TPaAMLIMOHHOTO 060pyA0BaHUs
(MeH3ypoK, AMHaMOMETPOB, TEPMOMETPOB) U CTPENOYHBIX aMMNEPMETPOB U BONTbTMETPOB abCOMOTHYIO MOMPELLHOCTb LienecoobpasHo
CBSA3bIBATb C LIEHOW AeneHns npubopa, a npy nepexoge K LMpoBbIM MHCTPYMEHTaM (LMdpoBble BeCbl 1 faTyukv) yuuTb paboTaTth ¢
onvicaHusIMK 3TuX NpUBOpPOB, BblAENss AaHHble 06 aBCOMTHOM NOrpeLLHOCTY, NGO NpeanaraTe 3Ha4YEHWE NMOrpPeLIHOCTY B TEKCTE 3aaHui.

Mpv NpoBeaeHnn nccnegoBaHNs 3aBUCUMOCTEN OAHOWN PU3NYECKON BENUYMHBI OT APYroN yyYaLumecs AOMKHbI OCBOUTL NOCTPOEHWE
rpacuKoB € ykazaHMeM abContoTHBIX MOrPELLHOCTEN, @ NpY NpoBeAeHUN paboT Ha NPOBEPKY NPEANONIOXKEHUI - YMETb CPaBHMBATb 3HAYEHUS
[ABYX NPAMbIX U3MEPEHUI C y4eTOM abCONMOTHOW NOrPELLUHOCTY (HanpumMep, NyTeM CpaBHEHUS! HTEPBAIOB NOMyYEHHbIX 3HAYEHWI Ha
yncnoBoi ocwu). lNMpoBeaeHre 3MepeHnii 1 uccnefoBaHuii B kypce dmanku 10 - 11 knaccoB AOMONHSAKTCH MCMNONb30BaHUEM OTHOCUTENbHbIX
NOrpeLLHOCTEN, yyYaLumecs AOMKHbI HAyYNTbCS paccyUTbiBaTb OTHOCUTENbHbIE MOMPELLIHOCTU B MPOCTENLLMX Criydasx NpsiMbIX U3MEPEHNUI 1
CpaBHMBaTb TOYHOCTb Pa3NUNYHbIX U3MEPEHUIA.

ObpallaeM BHUMaHue, YTo oLeHnBaHne nabopaTtopHbix paboT A4OMKHO 6a3npoBaThCs, Kak U B KPUTEPUSIX OLEHMBAHMS SKCNIEPUMEHTANbHbIX
3agaHnin KWUM O3, He Ha npaBunbHOCTH ohopMIeHNs oT4eTa o paboTe, a Ha NPaBUIILHOCTW AENCTBUI NO COOPY YCTaHOBKYW, NPOBEAEHUIO
OMbITOB, CHATUIO NMOKa3aHUii NPMGOpPOB.

OcHalleHue Anst n3ydeHust Gronorun NpeacTaBeHo KOMMIEKTaMM AEeMOHCTPALMOHHBIX BMaXHbIX NpenapaTos, rep6apues 1 KOMnekuui no
pa3HbIM TemMam Kypca buonoruu, a Takxke umdposon nabopatopueii Ans nposeaeHNs npaktuyeckmx pabot. Kpome Toro, npu naydeHum
6uronornm MoXeT MCNONb30BaTh Limdposasi NnabopaTopus No GUonorum (kak AONONMHUTENbHBIN ANIeMEHT ANs yrnybneHHoro nsyyeHns Kypca).

B y4ebHOM npoLecce yyalumecs LOMKHbI NMONyYnTb BO3MOXHOCTb YyBCTBEHHOTO BOCMPUSITUS M3yYaeMbIX SBNEHUA U 06bekToB. OAHaKo
n3y4yaemble SBMEHNS N 06bEKTbI HE BCeraa MoryT BbiTb HENOCPEeACTBEHHO BOCNPOU3BEAEHbI UM NOKa3aHbl B y4e6HOM nomeLleHmn. B atom
cny4ae y4ebHoe obopyaoBaHue faeT BO3MOXHOCTb X BOCMIPOM3BECTM ONOCPe0BaHO, Yepes KONneKkuumto, repbapHblin NnCT,
MUKporpenapart, Mogesb, BuaeodparMmeHT 1 T.M.

BnaxHble Nnpenapatbl NpeacTaBnsoT coboit HaTypanbHble 06BEKTbI, CMOHTUPOBAHHbIE Ha CTEKISIHHOW MIACTUHKE U ONyLLEHHbIE B
CTEKMSAHHbIV LIUMUHAP C KOHCEPBUPYIOLLEN XUAKOCTBIO, NGO NpefcTaBneHHble B NacTuke. 34eck npeanaraoTcsi ToTanbHble npenaparbl,
No3BOMNSOLLME U3yYaTb BHELLHEE CTPOEHWE OpraHn3ma unm ero Yactu, (Hanpumep: "KopeHb 6060Boro pactenusi ¢ kiybeHbkamu",
"laptoka"); aHaToMuYeckue npenaparsl, NpeAHasHa4YeHHbIE AN U3yYeHWst BHYTPEHHEro CTPOEHUSt OpraH1u3ma WUnv ero opraHoB (Hanpumep:
"BHyTpeHHee cTpoeHmne nsarywkun”, "BHyTpeHHee cTpoerre NTuubl"); Gronornyeckune npenapatbl, AatoLime NpeacTaBneHne o cTagnax



pasBuUTUS opraHnama (Hanpumep: "Pa3BuTue KOCTUCTON pbibbl”, "Pa3suTre kypuubl"). BnaxHble npenapaTbl UCNoSb3yHTCs Kak
pasfaToyHbI MaTepuan B npoLecce AeMOHCTPaLMM NpU U3y4eHur HOBOro MaTepuana unv B NpoLecce BbINMOMHEHUsS NPaKTUYECKMX
3afaHnin, pa3paboTaHHbIX Ha MX OCHOBE.

[ep6apuu - cobpaHme NpeccoBaHHbIX, 3aCyLUEHHbIX PACTEHUI UMU UX YacTel MOMOratoT n3yvaTb pacTeHue B kabuHeTe 1 y3HaBaTb €ro B
npupoge, a repbapusauns - Hamboriee NPoOCcTon cnocob CoXpaHeHUst PACTEHUI 1 UX YacTeln B TeYeHue AnnTenbHOro BpeMeHu. B nepeyuHe
npeanaraeTcst cuctemaTnyeckuii repbapuii (Hanpumep, "OCHOBHbIE rpynnbl pacTeHnin") n repbapuii no obLue Gruonorum (kOTopbIn
MO3BONSET NPOUNIIICTPUPOBATL U3MEHUNBOCTL, UCKYCCTBEHHBIN OTOOP, CUCTEMATUYECKME KaTeropum 1 BuAoobpa3oBaHue, AMBEPreHLus 1
KOHBEPreHLMsi, FOMOSNOTMYHbIE U aHamNorMYHbIe opraHbl, pyAMMEHTapHbIE opraHbl, apoMopd03, navoagantaumns eHOTN U reHoTUN,
nonunonans, oTAaneHHas rmbpuansaumsi, B3auMofencTBme pacTeHuii ¢ abnotnyeckrmm dhaktopamu cpefibl, B3aMMoaeicTBUE pacTEHWIA C
6ruoTuyecknm akropamu cpefbl). FepbapHbIi MaTepuan UCNonb3yT kak pa3aaToyvHbIi MaTepuan Ans AEMOHCTPaLMN U3yvyaeMbix
06BEKTOB, ANS BbINOMHEHWSI NPAKTUYECKUX 3aaHWi Npy 3aKpenneHnn MaTepuana unv AMarHocTku y4ebHbIX pe3ynbTaToB.

Takke npeacTaBneHbl Konnekuuy - Habopbl NpeaMeToB Unu BeLecTs, NoAobpaHHbIX No onpeaeneHHbIM npuaHakam. O6bekTamm nx MoryT
6bITb pacnpaBneHHbIE U 3aCyLLEHHbIE HACEKOMbIE, pakoobpasHble, PakoBKHbI MOMITHOCKOB, OTAENbHbIE YaCTW CKENeTOB XMBOTHbIX. B
KOMNMEKLMAX COMETalOT HaTyparbHble 0GbEKTbI C UX N30OpaxXeHWEM B BULE PUCYHKOB MU MyTsKEN - MUTauuia. [peanoxeHHble B nepeyHe
Mopdonormyeckne Konnekuum fatT nNpefcTaBieHne 0 BHELLUHEM CTPOEHUI OPraHOB UM UX YacTew, NO3BONSIOT NPOBOAUTL CPAaBHEHUS
06BEKTOB, BbISICHATL KX 0BLLME YepTbl M YepTbl pasnuyus (Hanpumep: "MpeacTaBuTenu oTpsSAOB HacekoMbIX" 1 Ap.); obwebronornyeckme
KONMeKLu1n No3BossAIoT BbISCHATL B3aMMOCBSI3N B OPraHN4YeCckoM MUpe, paccMaTpuBaTh pa3BUTUE OPraHM3MOB, NMPOCHEXUBaTL
obLwebrnonornyeckme 3akoHoOMepHoCTH (Hanpumep: "MpuMepbl 3aLLUTHBIX NpUMCNocobneHunii y Hacekomblx"). Konnekumu, kak u repbapuu,
MCNonb3ytoT Kak pasfaToyHbIi MaTepvan Ans AeMOHCTPaLmMn n3y4aemMblx OObEKTOB, A4S BbIMOMHEHUS NPAKTUYECKMX 3adaHui npu
3aKpenneHnn maTepuana unm AUarHocTuku y4ebHbIX pe3ynbTaToB.

O3HaKoMIEeHNE yHaLLMXCst C MUKPOCKOMMYECKMM CTPOEHUEM XUBbIX OPraHM3MOB - O4Ha U3 MMaBHENLWKX 3a4ay HayKu, NMO3BONSAOLLMX
NOABECTU LUKONbHUKOB K MOHMMaHWI0 eVMHCTBa opraHuyeckoro mvpa. Ans nposefeHns nabopatopHbix paboT B LmMdpoByto nabopatopuio
BKITHOYEH MUKPOCKOT, a B KOMMNIEKTE NOCyAbl M 060pyAoBaHWs 06LLero Ha3Ha4YeHns UMeTCst He0bXoAMMOe OCHaLLEHWE Af1s NPOBeAEHNS
nabopaTopHbIX paborT.

Lindpposas nabopatopus BknovaeT HAabop Ans M3roToBrneHns MukponpenapaToB. CBexue npenapaTbl M3roTaBnMBatoT ANsS HEMEAIEHHOro
paccmoTpeHmst. K HUM OTHOCATCS XUAKOCTHbIE (06 bEKTbI 0ObIYHO MOMELLATCS B BOAY, @ npenapaThl COXPaHSTCS B TEYEHNE HECKOMNBbKMX
[OHew), cyxme (Hanpumep, YacTully NTUYLEro nepa, NPoCTo NONOXUTL Ha NPeaMETHOEe CTEKIO Y MUKPOCKOMNMPOBATb), XWBble NpenapaTtb!
(Ma3sku - Kanmnu XuaKocTu, Hanpumep KPoBW) U BUTanbHble NpenapaThl (KOTOpbIe UCMONb3YHTCH ANs U3yYeHUs MaroKneToYHbIX OObEKTOB
(NpocTenwunx, KonoHun Bogopocnein), Ana HabnoaeHus aewkeHus (Tydenbkun, amebbl). MNpurotoBneHne MukponpenapaTta BoipabaTtbiBaeT y
yyaLlierocsi HaBbIkM CaMOCTOSATENBHON PaboThl, aKTUBU3UPYET UX NO3HaBaTENbHYIO AEATENBHOCTb U 3HAKOMUT C TEXHUKOW U METOAMKOW
Hay4Horo unccrnefoBaHusi. B uudgposyto nabopaToputo BkIOYEH Takke U Habop MUKponpenapaToB, KOTOPbI COAEPXKUT NMOCTOSIHHbIE
npenaparsl, JOIroe BpeMsi COXpaHsitoLLMecs: B NPUrogHoM Anst MUKPOCKOMMPOBAHWUS BUAE.

CrieflyeT OTMETUTb, YTO Hapsidy C UCMOMNb30BaAHMEM MEPEUNCIIEHHOTO Bbille y4eBHOro 06opyA0BaHS BaXKHYHO POSib B M3yHYeHUn Brosiorum
UrparoT NpUPoAHbLIe 06BEKTHI, TaK KaK B GOMbLIMHCTBE Cry4Yaes TOMbKO OHW MOTyT 06ecnednTb HanBosbLLYH KOHKPETHOCTb U MOSMHOTY
3HAHMI yYaLLUXCS, MOMOTaT POPMUPOBAHUIO Y HUX MPABUIbHBIX BUOMOMMYECKMX 3HaHWIA. K TakuM XMBbIM 06bEKTaM OTHOCAT pacTeHus,
XXMBOTHbIE XMBOrO Yroska, aksapuyma, Teppapuyma. dMeKT1BHbIM CPEACTBOM 3HAKOMCTBA C MPUPOAHLIMU 0GbEKTaMU ABMSAIOTCS
3KCKypCUM B GUOSIOTMYECKIE 1 KpaeBeaYeckue My3eun, GoTaHudeckme cafbl, 300Mapkn 1 OKPYXatoLmUe KOSy eCTECTBEHHbIE U
UCKYCCTBEHHbIE MPUPOAHLIE coobLLecTBa.

TpaAnLMOHHbIE GronorMyeckne Myrsbku U MOLENW B HACTOSILLEE BPEMST YCMELLHO 3aMeHSII0TCS LM poBbIMM 06pasoBaTenbHbIMM
pecypcamu: BuaeodparMeHTamm, aHuMaLmeit, BUpTyarnbHbIMi nabopaTtopusimu. Lindposblie oGpa3oBaTenbHble pecypcbl HE MOTyT CTaTh
NOMHOLIEHHOW 3aMEHO pearbHbIX MPUPOAHbLIX OGBEKTOB, HO AaloT BO3MOXHOCTb MO3HAKOMUTLCS C Gonee WUPOKUM Kpyrom 0GbEKTOB,

cOo30akoT Npeanocbinkn ana VIHTeHCVICbVIKaLlI/IVI oGpasoBaTeanoro npowuecca un obecneuymBatoT He3amMeannTernbHyo 06paTHy+o CBA3b,
KOMMbKOTEPHYO BU3yanunsauyuto MH(bopmame, aBToMaTu3auunto ynpasneHua yqe6H01?1 AEeATENbHOCTbIO U KOHTPOSb ee pe3ynbTaToBs.

OCHaLLl,eHI/Ie ANA N3ydeHna XxmuMmmm npenctasiieHo B BUAe 4EMOHCTPaLMOHHOIo oGopy,qosava, KOMMNJIEeKTa XMMUYECKNX PEaKTUBOB C
HeOﬁXO,U,VIMbIM 06opy,qosaH|/|eM n3 06u4ero KOMMJieKkTa nocyabl u o6opy,qosaH|/|ﬂ Ana y4eHUYEeCKUX OnbITOB N KOMMIEeKTa KOMMeKUni. Kpome
TOro, Nnpu U3y4eHnn XmmMmnum Ucnosb3yeTca 06Ll.la$l Ana eCTeCTBEHHO-HaYy4YHOro Lumkna lecbposaﬂ na6opaTopMﬂ, a TaKkkKe Ll,l/l(prBaﬂ
naGopaTopvm no XxmMmun (KaK LONOMHUTENBHbIV ANEMEHT Ans er'Iy6]'IeHHOF0 n3yveHunsa XI/IMI/IVI).

[leMOHCTpaLMOHHbIN 3KCNEPUMEHT ABIISIETCS BAXKHOW YaCTbio 00y4eHUss Xummnn. 34ecb BaXKHO MOMHUTb, YTO NPU ero NpoBeaeHun
06s13aTenbHO AoMKHBI BbITh coObNoaeHbl Bce HEOOXoaAMMbIe dTanbl:

nocTaBka Lenun aKCrepuMeHTa,

onuncaHne HeoGXoaMMOro AJ1S ero BbINOSIHEHNS 060PYAOBAHUSA U PEaKTUBOB,

nrnaHupoBaHue nopsiaka npoBeaeHusl,

OnMUcCaHNe UCXOLHbIX BELLECTB,

NPOrHO3VMPOBAHME OXMAAEMbIX B PEaKLMOHHON CMECU U3MEHEHWI 1 Pe3yNbTaToB SKCNEPUMEHTA,
onuncaHne 3MeHeHWUI, NPOU3oLLEALLINX C BELLECTBAMY,

hopMynMpoBKa BLIBOAOB 13 3KCMIEPUMEHTA,

co3aHne pUcyHKa aKCrnepuMeHTarbHOWM YCTaHOBKM U COCTaBNEHNE YpaBHEHUSI peakLmid.

B npouecce npoBeaeHVa AeMOHCTpaLuiA, yyallmecsi ocBavBatoT aTanbl NPOBEAEHUS OnbIiTa, MO3TOMY Haubonee ahbdekTMBHBIM ABNsieTCA
He NpoCToe onucaHue onbiTa y4nTeneM, a UCnonb3oBaHe 3BPUCTUHECKON Gecepbl. Mpun peanu3auum Takoro cLeHapusi 4axe He 0YeHb
CINOXHBbI OMNbIT 3aHUMaeT AOBONIbHO MHOTO BPEMEHW, HO CriefjoBaHne eMy no3sonseT obecneuntb NoOHMMaHue 06y‘-IalOLL|,VIMVICﬂ npuemos



Hay4HOro MO3HaHWs 1 UCMOSb30BaHNE KX YXKe B CaMOCTOATENBHOM AeATENbHOCTM B MPOLIECCE YYEHUYECKOTO IKCNepMeHTa. Ha HayanbHom
aTane ndyyeHns xummm (B 8 - 9 knaccax) MMEeHHO TakoW NOAXOZA, NO3BOMSET 4OCTUYb MakcMarnbHON ahheKTUBHOCTU OT NPOBEAEHNS
nabopaTopHbIX U NpaKTUYeCKkuX paboT, a Takke CCHOPMUPOBATDL Y YHaLLUMXCSt OTBETCTBEHHOE OTHOLLEHME K SKCIEPUMEHTY.

Mpy oueHMBaHUM yHEHNYECKUX NPaKTUYecKknx paboT LenecoobpasHo yunTbiBaTh NOAXOAbI, UCMOMb3YOLLME B 9K3aMEHALMOHHbIX
maTepuanax. Tak, B HacTosiLee BpeMs NpeanaraeTcs akcnepuMeHTanbHoe 3ajaHune, npegycmarpusatoLlee Boelbop ABYX BELWECTB U3 NATU
NpeanoXeHHbIX U NPOBeAeHUEe C HUMU peakLiuii, OTPaXKatoLLMX XMMUYecKe CBOMCTBA YKa3aHHOroO B YCNOBUM 3aaHus BELLECTBa.
OueHnBaHre naeT Ha OCHOBaHWMM OTYETa y4YeHVKa O MpoAenaHHon paboTe (ypaBHEHUS peakLuuid, BbIBOAbI O HAOMIOAEHUSAX) 1 HA OCHOBaHUK
npsiMoro HabntoAeHNs 3a AENCTBUSIMU YYEHMKa MO NPOBEAEHUIO OMNbITOB. [Mpy 3TOM BbIAENSAOTCA 3Tanbl 0T6opa BELLECTB U CMELLVBaHUS
BELLECTB B COOTBETCTBUU C MYHKTAMM UHCTPYKLMK K paboTe.

BaxxHeWLmm HanpaBneHMeM Kak eMOHCTPALMOHHOIO, Tak U y4eHUYECKOro aKCnepuMeHTa A0MKHO CTaTb UCMONb30BaHme LndpoBomn
nabopaTopuu, KoTopasi NO3BONAET OPraHM30BaTb XMMUYECKUIA SKCMEPUMEHT Ha NPUHLMNMANBEHO HOBOM YPOBHE, MEPENTH OT KaYECTBEHHOM
OLIeHKM HabrnogaeMbix sIBMIEHUIA K CUCTEMHOMY aHanu3y KONMYeCTBEHHbIX XapakTepucTuk. Mpu paboTte ¢ gatunkamm LucpoBom
nabopaTopumn obecneunBaeTcs aBTOMaTU3NPOBaHHbIN C6op 1 06paboTka AaHHbIX, X0 AKCNEPUMEHTA MOXET OTobpaxaTbCs B BUAe
rpacukoB uUnm nokasaHui NpubopoB, a peaynbTaTbl KCNEPUMEHTOB MOTYT COXPaHATLCA ANUTenbHoe Bpems. Hanbonee aktyanbHbIM Ans
XUMUK SIBRSIETCS NEpeXop K KONMYECTBEHHBIM XapaKTepPUCTUKaM, KOTOPbIA MOXHO NMPOUIOCTPMPOBATL CriedyoLmMMm NpuMepamu:
n3yyeHne CTPOoeHUsi NnameHu, onpegeneHne pH B pasHbix cpefax, onpeaeneHme CKopocT peakumu, n3ydeHne BRusiHUS KOHLEHTpauum n
TemnepaTypbl Ha CKOPOCTb peakLun.

LincdpoBasi nabopaTopusi NO3BONAET peanu3oBaTh MEXMNPeAMETHbIE CBSI3W C APYrMMU NpeaMeTaMu eCTECTBEHHO-HaYYHOTO LKA,
MOCKOIbKY A@eT BO3MOXXHOCTb BbIMOMHSATH MHTErPUPOBaHHbIE yYebHble NCCNefoBaHUs MO eCTECTBEHHBIM HaykaM, NMPYMEHSITL M OcBauBaTb
3MEeMEeHTbI CTaTUCTUKN U MHDOPMALIMOHHBIE TEXHOMOTUN.

Mpunoxexue N 6
K MeTognyeckum pekomeHaaumsm

MPUMEPHBIW NEPEYEHb
OBOPYAOBAHMUA, PACXOOHbLIX MATEPUANOB, CPEACTB OBYYEHUA
U BOCMUTAHUA ONA CO30AHUA U OBECNEYEHUA ®YHKUMOHUPOBAHUA
LIEHTPOB OBPA30BAHUA ECTECTBEHHO-HAYYHOM U TEXHOJNIOMMYECKOWN
HAMPABJIEHHOCTEMN "TOYKA POCTA" B OGLLUEOEPA30BATEIbHbIX
OPIrAHU3ALINAX, PACMONOXEHHbIX B CENTlbCKOW MECTHOCTHU
N MAJbIX FOPOOAX

Tabnuua N 1
CTAHOAPTHbIA KOMMMEKT
KonunyecTtBo eamnHmy ans
ob6LeobpasoBaTenbHbIX KonunyectBo eguHuL, ans
opraHusauui, He obLeobpasoBaTenbHbIX
SABNSIOLLMXCS opraHv3aumn, SBNsLLMXCS
HaumeHoBaHne MaroKOMMMNEKTHbIMU, ef. MasioKOMMMNEKTHbIMU, ef.

N o6GopynoBaHus KpaTkve npumepHble TEXHUYECKNE XapaKTEPUCTUKU U3M. n3M.
EcTecTBeHHO-Hay4YHas HanpaBneHHOCTb
1. O6uee obopynosaHue (pusmka, xumusi, Guonorus)
Lincpposoit AaTumnk anekTponpoBoaHOCTH
Lindposon gatumnk pH
LindpoBsoit gatunk nonoxeHms
Lindposoi gatunk Temnepatyphbl
Lindposoi gatunk abcontoTHOro AaBneHus
Lindposoit ocumnnorpacpuyeckmin gaTumnk
Becbl anekTpoHHble y4ebHble 200 r
Mwukpockon: LumMpoBo Uy oNTUYECKUiA ¢
yBenuyexHnem ot 80 X
Hab6op Ans narotoBreHus MUKponpenapaTos
Mwukponpenapatbi (Habop)
CoefmHuTENbHbIE NPOBOAA, NPOrpaMMHOE
obecneyeHne, MeTogMYecKne ykaszaHus
KOMMIEKT COMYTCTBYHOLLMX 31IEMEHTOB AMS OMbITOB
Nno MexaHuke
KOMMIEKT COMYTCTBYHOLLMX 31IEMEHTOB AfS OMbITOB
no MonekynspHomn usmke
KOMMIEKT COMYyTCTBYHOLLMX 3MIEMEHTOB 7151 OMbITOB
Lincbposasi nabopatoprsno anekTpoamHaMmmke
yyeHuyeckas (pu3mnka, KOMMMEKT COMyTCTBYHOLMX 3MIEMEHTOB 711 ONbITOB
1.1.xumusa, 6uonorus) Mo onTuke 3 wrT. 2 WT.
LLitatmB nabopaTopHbIA XMMUYECKMIA
Habop vawwek Metpun
Habop MHCTpyMeHTOB npenapoBarnbHbIX
Jloxka ans cxuraHus BeLlecTs
Crynka chapcopoBas ¢ NeCTMKOM
Habop 6aHok Anst XxpaHeHUst TBEPAbIX PeakTUBOB
(30 - 50 mn)
Habop cknsiHok (hnakoHOB) A5t XpaHeHUs
pacTBOpPOB peakT1BOB
Ha6op npubopok (MX-14, MX-16)

KomnnekT nocyasi n Mpubop Ans nonyyeHus rasos
obopyaoBaHus ans CnupToBka

y4eHu4Yeckux onbiToB  [optoydee Anst CnMpTOBOK
(cbusuka, xumus, dunbTpoBansHas bymara (50 wr.)

1.2.6uonorus). Kon6a koHnueckas 3wr. 2 W



2. BMnonorua

KomnnekT BnaxHbix
npenaparos
2.1.4eMOHCTPaLNOHHbIV

KomnnekT repbapvieB
2.2.,8MOHCTPALMOHHbIV

KomMnnekT konnekuui

[EeMOHCTPALMOHHBIN (o

pasHbliM TeMaMm Kypca
2.3.6uonorun)

Manoyka cTeknsiHHas (C pe3nHOBLIM HAKOHEYHUKOM)
Yaweyka Ans BbinapvBaHns (BbinaputenbHas
yaileyka)

MepHbI umnuHap (NNacTUKOBBIN)

BopoHka cTeknsHHas (Manasi)

CrakaH cTeknaHHbIn (100 mn)

"asooTBOAHAs TPy6Ka

HasHayeHue: 4EMOHCTPaLMOHHOE,

mMartepuan KoHTelHepa: nnacTuk,

repMeTnYHas Kpblllka: Hanmuue,

KpenneHue aKkcrnoHara: Hanuyuve,
KOHCEPBYUPpYILLIee BELLECTBO: Hanuyue,

Haknelka ¢ HaMMEeHOBaHWEM: Hanmune.

He meHee 10 npenapaToB 13 NPUBEAEHHOTO HMXE
cnucka:

BnaxHbii npenapat "Be3sybka"

BrnaxHbii npenapat "lagtoka”

BnaxHbii npenapaT "BHyTpeHHee cTpoeHune
GproxoHororo morntocka"

BrnaxHbIi npenapaT "BHyTpeHHee CTpoeHue Kpbichl”
BnaxHbii npenapaT "BHYTpeHHee cTpoeHune
NAryLwKm"

BnaxHbin npenapat "BHyTpeHHee cTpoeHune nTuubl”
BnaxHbi npenapat "BHyTpeHHee cTpoeHue pbibbl”
BriaxHbi npenapat "Kapacs"

BnaxHbin npenapat "KopeHb 6060BOro pacteHus ¢
kny6eHbkamu"

BnaxHbin npenapat "KpeseTka"

BnaxHbin npenapat "Hepeunpga"

BnaxHbi npenapat "Pa3BuTue KOCTUCTON pbibbI”
BrnaxHbii npenapat "PassuTtue Kypuubl”

BrniaxHbii npenapat "Cumndomeaysa”

BnaxHbii npenapaT "TputoH"

BrnaxHbIi npenapat "Yepenaxa 6onotHas"
BnaxHbii npenapat "Yx"

BriaxHbii npenapat "Awepuua"” 1 wr.

HasHaueHue: feMOHCTpaLmoHHoe,

OCHOBa s KpenneHus: repbapHbIv ucT,
CMUCOK 3KCMOHATOB: HanuMune

He MeHee 8 repbapueB 13 NPUBEAEHHOIO HIKe
cnucka: HasHaveHue: eMOHCTPaLMOHHO.,
OCHOBa NS KpenneHus: repGapHbIf NuCT,
CMUCOK 3KCMOHATOB: HanMune

He MeHee 8 repbapueB 13 NPUBEAEHHOIO HIKe
cnucka:

epbapuii "[depeBbs 1 KycTapHUKn"

epbapuii "dukopacTtyme pacteHus”
'epbapuii "KopmoBble pacteHns"

epbapuii "KynbTypHble pacteHns”

"epbapuii "JlekapcTBeHHbIE pacTeHus"
epbapuii "MegoHocHble pacteHus”

epbapuii "Mopdornorusa pacteHunin"

"epbapuii "OcHOBHbIE rpynnbl pacTeHUA"
"ep6apuii "PactutenbHble coobuiecTsa"
"ep6apuii "CenbCckoX03aNCTBEHHbIE pacTeHus"
epbapuii "AposuTble pacteHns”

"ep6apwuii k Kypcy ocHoB o obLuen 6uonorum 1 wr.

HasHayeHue: JeMOoHCTpaLmoHHoe,

OCHOBa NS KpENSEHWs: Hanm4ue,

HaKnewmku ¢ HaMMEHOBaHWEM: Hanu4ne

He meHee 10 KONNeKuun 3 NpUBEOEHHOrO HXe
cnucka:

Konnekums "lNonocemeHHble pacteHns”
Konnekuus "Obutatenu Mmopckoro gHa"
Konnekuus "ManeoHTonornyeckas"

Konnekuus "lMpeacraButenu oTpsgoB HacEKOMbIX”
KONMYeCTBO HAacCeKoMbIX: He MeHee 4
Konnekums "Mpumepbl 3alUMTHBIX MPUCNOCOBNEHNI
y HacekoMbIX"

Konnekums "MpucnocobutenbHble M3MEHEHUS B
KOHEYHOCTAX HACEKOMbIX"

Konnekuus "Pa3BuTtne HaceKoMbIX C HEMOSHbIM
npespatleHnem”

Konnekuus "Pa3BuTtne HaceKombIX C NMOSHbIM
npespatleHnem”

Konnekuus "Pa3sutne nweHnub!"

Konnekuus "Pa3sutue 6a6o4dkun”

Konnekums "PakoBUHbI MOMNHOCKOB"

Konnekuus "Cemeincrtea 6aboyek”

Konnekumns "Cemencrea xykos"

Konnekuus "CemeHa v nnoabl"

Konnekums "®opma coxpaHHOCTU UCKONaeMbixX

pacTeHUI N XKUBOTHbIX" 1 wr.

1 wr.

1 wr.

1 wr.



Habop naneoHTonorn4eckmx Haxonok
"MpovncxoxaeHne yenoseka”
KONMYEeCTBO Moaenen: He meHee 14
3. XMMKUA
CocTaB koMnnekTa:
CTonuk noabeMHbIi HasHaveHne: cbopka y4ebHbIX
YCTaHOBOK,
pasmep cTonewHuubl: He MeHee 200 * 200 mm,
NMaBHbIN NOABEM C NMOMOLLbIO BUHTA: Hanmune
LLITaTMB 4€MOHCTPaALMOHHbIA XUMUYECKUIA:
HasHaueHve: gemoHcTpauusi npubopos u
YCTaHOBOK,
onopa, CTEPXHU, Nanku, MydThl, KonbLia: Hanuuue,
BO3MOXHOCTb 3aKpenneHusi 3aNIeMeHTOB Ha
pa3nuyHoN BbICOTE: Hanuune
Annapat Ansi NpoBeAEHNSI XMMUYECKUX peakLmi:
HasHayeHue: AeMOHCTpaLmsa XMMUYECKMX peakLni,
nornoTuTeNb NapoB 1 ra3oB: Hanu4ue,
maTepuman Konbbl: CTeKIo
Habop ans anekTponusa AeMOHCTPaLMOHHBIN:
HasHaueHue: n3yyeHne 3aKOHOB 3MEKTPONn3a,
cbopka Moaenu akkymynsitopa,
€eMKOCTb: Hanuiue,
3NeKTpoabl: Hanuyne
KomMnnekT MmepHbIx konb Manoro oobema:
HasHayeHue: 4eMOHCTPaLMOHHBIE ONbIThbI,
o6bem konb: ot 100 mn go 2000 mn,
KOnM4ecTBo konb: He meHee 10 wWrT.,
maTepman konb: cTekno
Habop dpnakoHoB (250 - 300 mn ans xpaHeHus
pacTBOpPOB PEaKTUBOB).
HasHaueHue: xpaHeHVe pacTBOPOB PeaKTUBOB,
KONM4ecTBO (P1akoHOB: He MeHee 10 .,
mMaTepuan rnakoHOB: CTEKIO
npobka: Hann4ne
Mpu6op Ansi OMbITOB MO XVMWUU C ANEKTPUYECKUM
TOKOM (rabopaTopHbIit)
Mpubop Anst UnNncTpaLmmn 3akoHa CoXpaHeH st
Macchl BeLLEeCTB: Cocyz
JlanponbTta: Hannuyne,
npobka: Hannyue,
TUN npubopa: AeMOHCTPALMOHHBI
[enutenbHas BopoHka: HasHaveHue: pasgeneHue
OBYX XKMOKOCTEN MO NMOTHOCTY,
mMaTtepuarn BOPOHKM: CTEKNO
YcTaHoBKa Ans NeperoHku BelecTs: HasHaveHwve:
[EeMOHCTpaLVsi OYUCTKW BELLLECTBA, NEPeroHka,
KONGbl, XONOAUNBHUK ANt OXIaXAEHUSI, anfoHX,
npo6ka: Hanuuue,
ONnHa yCTaHOBKU: He MeHee 550 MM
Mpu6op Ansi nonyyYeHus ra3oB: Ha3HavYeHue:
nosly4eHune rasoB B Manblx KOnu4ecTsax,
cocTaB KOMMNmekTa: He MeHee 6 NpeamMeToB
BaHsi kombuHMpoBaHHas nabopatopHas: baHs
BOASHAsA: Hanu4me, KonbLa CMEHHbIE C
OTBEPCTUSIMU Pa3HOro AMaMeTpa: Hanmuue,
nnuTKa anekTpuyeckas: Hanmune
dapdopoBas cTynka ¢ nectukom: HasHayeHnue: ans
pasmenbYeHust KpYnHbIX pakLmnii BELLECTB U
[emoHcTpaumoHHoe NPUroTOBIEHNS NMOPOLLKOBbIX CMecein
3.1.060pynoBaHne Komnnekt TepmomeTpos (0 - 100 C; 0 - 360 C) 1 wr. 1 wr.
CocTaB Komnnekra:
Habop "Kucnotbl" (a30oTHas, cepHasi, consHas,
opTodoccopHas)
Habop "Mvapokenabl”" (rmgpokeng 6apus, rmgpokena
Kanusi, tMapoKeua KanbLuus, rapoKCu, HaTpus)
Habop "Oxkcmabl meTannos" (antoMmnHUa okcua,
6apus okeumg, xxenesa (l11) okema, kKanbumsa okeug,
marHus okeua, meam (I1) okewa, unHka okeuna)
Hab6op "LLienoyHble 1 WwenoyHo3emenbHble
mMeTannbl" (MUTWUIA, HATPUIA, KanbLWiA)
Habop "MeTannbl" (antoM1HWUIA, Xeneso, MarHui,
Mefb, LMHK, OfI0BO)
Hab6op "LLienoyHble 1 WwenoyHo3eMenbHbIe
mMeTannbl" (MUTWUIA, HATPUIA, KanbLWiA)
Habop "OrHeonacHble BellecTBa" (cepa, hocdop
(kpacHbIi), okena choccopa (V)
Habop "lanorexbl" (1oa, 6pom)
Habop "lranoreHnabl" (antoMUHWUSA XNopua, aMMOHKS
xnopwua, 6apusa xnopug, xenesa (lll) xnopua, kanus
noama, kanus xnopua, kanbUmsi xnopua, NuTmst
xnopwa, marHus xnopua, meau (1) xnopua, HaTpus
KomnnekT xummyeckmx  Gpomua, HaTpust oTopua, HaTpust Xropua, LUMHKa
3.2.peakTmBoB xnopva) 1 wr. 1 wr.



KomnnekT konnekuui 13
3.3.cnucka
4. OU3UNKA

Habop "CynbdaTbl, cynbuabl, cynbhuts!”
(antomMuHuA cynbdat, aMMoHUSA cynbdar, xenesa
(I1) cynbdpma, xenesa (1) cynbdat, 7-M1 BoAHbIN,
kanusa cynbgart, kobanesta (Il) cynbdat, marHus
cynbdat, meau (I1)) cynbdat 6e3soaHbI, meau (11)
cynbdat 5-T1 BogHbIN, HAaTpus cynbdua, HaTpus
cynbuT, HaTpus cynbdaT, HaTpus rugpocynbdar,
Hukens cynbdar

Habop "Kap6oHatbl" (ammMoHus kapboHaT, kanus
kapboHat, meau (Il) kapboHaT OCHOBHOW, HaTpPKA
kapboHaT, HaTpusa rmgpokapboHar)

Habop "doctaTbl. Cunukatbl" (kanus
MOHornapoopTodocdat, HaTpusi cunukat 9-Tn
BOAHbIN, HaTpusi opTodocdaT TpexaaMeLLeHHbIN,
HaTpws gurnapodocdat)

Ha6op "AueTtaTbl. PogaHuabl. CoegnHeHus xenesa”
(kanusa auetart, kanusa deppo (Il) rekcaumanmg,
kanus cdeppo (Ill) rekcaumonuna, kanusa pogaHua,
HaTpus aueTar, CBMHUA aueTar)

Habop "CoeanHeHnst mapraHua" (kanus
nepmaxranat, maprarua (1V) okeuna, mapraxua (I1)
cynbdat, MapraHua xnopua)

Habop "CoegunHeHns xpoma" (aMMOHUsSI AuXpomar,
Kanusi auxpomart, kanus xpomart, xpoma (Ill) xnopug
6-TV BOAHbII)

Hab6op "HutpaTbl" (aniomMmHus HATpaT, aMMOHUS
HUTpPAT, Kanusa HATpaT, kanbums Hutpat, meam (11)
HWUTPAT, HaTpuUsa HUTpaT, cepebpa HUTpaT)

Habop "MHaukaTopbl" (nakmoua, MeTUnoBbIi
opaHXeBbli, heHondTanenH)

Habop "Knucnopogcopepxalime opraHmyeckue
BellecTBa" (aLeTOH, rMUUepuH, An3TUIOoBbLIN 3cup,
CNMpT H-BYTWUNOBbLIN, CIMPT N30aMUITOBbLIN, CIVPT
M300yTUNOBBINA, CNUPT 3TUMOBINR, heHon,
opManuH, 3TUNEHIMKOMb, YKCYCHO-3TUMOBLIN
acup)

Habop "YrneBogopoapl!" (6eH3uH, rekcaH, HedTb,
TONYOn, LMKIOreckaH)

Habop "Kucnotbl opraHunyeckune” (kucnota
aMMHOYKCyCcHas, KucnoTa 6eH3oiHas, kucnota
MacnsHasi, Kucrnota MypaBbuHasi, KUCMoTa
OnevHoBasi, K1CnoTa nanbMUTUHOBaS, KUCNoTa
CTeapvHOBasi, KUCMOTa YKCyCHas, KucnoTa
LaBenesas)

Hab6op "YrneBoabl. AMUHbBI" (AHUMWUH, aHUIVH
CcepHokuCnbIN, [-rnoko3a, MeTUNnamuH
rmapoxnopua, caxaposa)

HasHaveHuve: AeMoHCTpaLnoHHoe,

BWA YNaKoBKW: KOpobka,

onucaHue: Hanuyne

CocTaB komnnekra:

Konnekuus "BonokHa"

Konnekums "KameHHbI yronb 1 NpoaykTbl ero
nepepabotkn"

Konnekumsa "MeTannel u cnnaebl”

Konnekuus "MuHepans! 1 ropHble nopogbl" (49
BWIOB)

Konnekuus "MuHepansHble yaobpeHns"
Konnekuus "HedTb 1 npoaykTbl ee nepepaboTku”
Konnekums "Mnactmaccb!”

Konnekuusa "Tonnueo"

Konnekuus "YyryH n ctanb”

Konnekums "Kayuyk"

Konnekuus "Lkana TBepgoctin”

Habopbl Ans mogenvpoBaHusi CTpOEHUs!
OpraHnYeckmx BELLEeCTB (y4eHn4eckue) He meHee 4

wr. 1 wr.

CocTaB komnnekTa:

LLitaTMB AeMOHCTpaUMOHHbIN: HazHaveHue:
NpoBefieHNE AEMOHCTPALMOHHBIX OMbITOB,
OCHOBaHWeE, CTEPXKEHb, Nanku, konbua, MydTbl:
Hanuyve

CTONUK NoabEeMHbIA:

Tun cronuka: y4ebHbl/nabopaTopHbIii,

ornopa, CTePXXEHb BUHTOBOW, BUHT PEryrMpOBOYHbIN:
Hanuyve,

YHKUMS NoAbeMa 1 OrycKaHWs CToNMKa: Hanmyine
MICTOYHMK NOCTOSIHHOTO M NepPeMEeHHOro
HanpshkeHus: HasHaveHve: Ans nutaHms
perynvpyembiM nepeMeHHbIM 1 MOCTOSHHLIM TOKOM
ANEKTPUYECKMX CXEM,

yacToTa, 'u;: 50,

notpebnsemasi MowHocTb, BA: 10 1 Wwr.

1 wr.

1 wr.



ObopynoBaHue aAns
[E€MOHCTPaLMOHHbIX
4.1.0nbITOB

MaHoMeTp XMOKOCTHOW AEeMOHCTPaLMOHHbIN:
HasHauenve: ana namepenus gaenexdms o 300 mm
BOASHOrO cTonba Bbille U HKe aTMOCdEepHOro
OaBrneHns,

cTeknsiHHas U-o6pasHas Tpybka Ha noacTaske:
Hanudne

KamepToH Ha pe3oHaHCHOM silumke: HasHaveHue:
01151 AEMOHCTPaLUmm 3BYKOBbIX kKoriebaHuin 1 BOIH,
[Ba KaMepToHa Ha PE30HMPYHOLLNX ALLMKaX:
Hanuuve,

PE3MHOBBLIN MOSOTOYEK: Hanu4ne

Hacoc BakyyMHbI C 3neKTPOnpuBOAOM:
HasHaueHve: co3gaHune paspskeHust unm
N30bITOYHOrO AABMNEHUsi B 3aMKHYTbIX 0ObemMax,
ONbITbl: KUMEHWE XMOKOCTU NPU NOHWKEHHOM
[aBneHun, BHELLHee U BHYTPEHHee AaBneHune n ap.
Tapenka BakyyMHas: HazHayeHue: oeMoHCcTpaums
OMbITOB B 3aMKHYTOM OGbEME C Pa3peEXEHHbLIM
BO34YyXOM,

OCHOBaHMWe C KpaHOM, KOJTOKOM U3 TONCTOro cTekna,
pes3nHoBas Npoknazgka, aNeKkTpUYECKnin 3BOHOK:
Hanuine

Benepko Apxmmepna: HasHaveHune: gemMoHcTpaums
OEeNCTBUS XKUAKOCTU Ha MOTPY>KEHHOE B HEE Terno U
N3MepeHne BENMYUHbBI BbITANKMBaOLLEN CUnbl,
BeAepKo, TEro LUMUMHAPUHECKON (hOPMbI,
NPYXWHHBIN AMHAMOMETP: Hanmune

OrHuBo BO3AyLLHOE: HasHaveHne: AeMOHCTpaums
BOCMNMaMeHeHUs roproYert cMecu npu ee beicTpom
cxatum,

TONCTOCTEHHbIN LIUNMHAP, NOPLUEHb Ha
MeTannmM4yeckoM LUTOKE C PYKOSITKOW, NoAcTaBka Ansi
uunuHgpa: Hanuune

Mpubop Ans AeMOHCTpaLUMn AaBneHUs B XUAKOCTU:
HasHauyeHvie: AeMoHCTpauusi U3MeHeHs AaBrneHns
C rnyOuHON NOrpy>xeHuns,

[aTyvK JaBneHus, KpOHLWTENH ANns KpenneHms Ha
CTeHKe cocyaa: Hanuyve

Mpubop Ans AeMoHcTpaLmmn aTMocdepHOro
nAasnexus (margebyprckue nonywapus):
HaszHaueHune: gJemoHcTpauus cusbl aTMocepHOro
[aBneHus,

[Ba pa3beMHbIX METANMUYECKMX MOMyLLIapuUs ¢
NPOYHBLIMU PyYKaMK 1 XOPOLLO MPULLIMEOBAHHLIMU
KpasiMu, HUMMNEerb C KpaHOM: Hanmuue,
co3aBaeMoe BHYTPU LLApOB BaKyyMMETPUYECKOE
nasneHuve: He meHee 0,05 MMMa,

MakcvMMaribHoe paspbiBalolLLee yeunue: He MeHee
90 H

Habop Ten paBHoro o6bema: HaszHadeHue: ans
onpeaeneHnsi n CpaBHEHNSI TENMOEMKOCTHU U
NMOTHOCTU Pa3nnYHbIX TBEPAbIX MaTepuarnos,
LMNMHAPbI U3 pa3nnyHbIX MaTepuarnoB: He MeHee 3
wr.,

KPHOYKU ANS NOABELUMBAHNUS LUMMHAPOB: Hanuune
Habop Ten paBHoi macchl: HasHaveHne: gns
onpefeneHns U CPaBHEHMIO NIIOTHOCTU PA3NUYHbIX
mMaTepuarnos,

LMNUHAPBI U3 Pa3nnyHbIX MaTepuarnos: He MeHee 3
wr.,

KPHOYKU ANS NOABELUMBAHNS LUMMHAPOB: Hanuune
Cocygabl coobuatoumecs: HasHaveHme:
[EeMOHCTpaLus OQNHAKOBOTO YPOBHS OQHOPOAHOMN
XMAKOCTU B COOBLLaoLLmMXCs Mexay cobon cocyaax
pasHoi hopmbl,

coobLuaLLmecs CTekNsHHble TPYOKku pasHom
dopmbl: He MeHee 3 WT.,

noAcTaska: Hanuuune

Tpybka HbtoToHa: HasHayeHve: geMoHcTpauus
O[HOBPEMEHHOCTMN Naf€HNS PasNNYHbIX TEN B
paspexeHHOM BO3ayXe,

DYHKLMSI MOAKIOYEHUS K BaKyyMHOMY Hacocy:
Hanuyve,

AnviHa Tpybku: He meHee 80 cm.,

pes3nHoBbIE MPOGKM, HAMMENb: HaNM4ue,
KONMMYeCTBO Ten B Tpybke: He MeHee 3 WT.

LLlap Mackans: HazHayeHne: aeMoHcTpaums
nepeaayv Npon3BOAMMOrO Ha XMOKOCTb AaBMNeHNs B
3aMKHYTOM cocyae, AeMOHCTpaums nogbema
KWAKOCTU Noa AeNCcTBUEM aTMOCepHOro
naBneHus,

MeTannmM4ecknin LMnnHap ¢ onpasaMu, NopLUEHb CO
LITOKOM, MOSIbIA MeTannmyeckuii Lwap ¢
OTBEPCTUSIMU: Hanuuue,



ANUHA UMnuHapa: He MeHee 22 cm,
AvameTp wapa: He MeHee 8 cm
LLlap ¢ konbuoM: HasHaveHue: aeMoHCTpaums
pacLumpeHunst TBEpAOro Tena npu HarpesaHuy,
LWITaTUB, METANNNYECKOe KOSbLIO C MyddTON, wap ¢
LIeNoYKON: Hanuyve,
ONUHa Lenoykn: He meHee 80 MM,
anameTp wapa: He MeHee 25 Mm
LiunuHapel cBUHLOBBIE CO CTPyrom: HasHaveHue:
OEMOHCTpaLUs B3aMHOTO NPUTSKEHNS MEXAY
aToMamu TBepAbIX Ten,
KONMMYECTBO OAMHAKOBbIX LIUMMHAPOB: HEe MeHee 2
wrT.,
mMartepuan LMN1HAPOB: CTanb 1 CBUHEL,
KPHOYKM ANS NOABELLUMBAHUS: Hanuyve,
CTpyr, HanpaensawLwas Tpyoka: Hannyve
Mpu6op JleHua: HasHayeHue: ans nuccnenoBaHns
3aBUCMMOCTW HanpaBneHUst UHAYKLUMOHHOTO ToKa OT
Xapaktepa U3MeHeHUs MarHUTHOro NoToKa,
CTOVIKa C KOPOMBICIIOM: Hanm4ue,
KONMMYECTBO antoMUHUEBBIX KOmneL,: He MeHee 2 LWT.,
npopesb B OAHOM W3 KOMeL: Hanm4ne
Marnut gyroobpasHbiii EMOHCTPALMOHHBIN:
HasHayeHune: JeMOoHCTpaLms CBOMCTB MOCTOSHHbBIX
MarHuToB,
TUM MarHuTa: HamarHW4eHHbI Bpycok,
KONMMYECTBO LiBETOB MarHuTa: He MeHee 2,
0603HaYeHNe NoMCoB MarHuTa: Hanuyue
MarHmT NonocoBo AeMOHCTPALMOHHBIV (napa):
HasHayeHuve: JeMOoHCTpaLums CBOMCTB MOCTOSHHbBIX
MarHuToB,
TUM MarHuTa: HamarHW4eHHbIN 6pycok
NPsIMONMHENHON PopMbI,
KONMMYECTBO LIBETOB MarHuTa: He MeHee 2,
0603HaYveHne NonCcoB MarHuTa: Hannyve
CTpenku MarHuTHbIE Ha WTaTMeax: HasHaveHve:
[EeMOHCTpaLus B3auMoAeNnCTB1S NOMOCOB
MarHuTOB, OPUEHTaLUM MarHuTa B MarHUTHOM none,
HaMarHv4eHHas cTpernka: Hanuuue,
KONMMYECTBO LiBETOB MarHuTa: He MeHee 2,
NoAcTaBKa: Hanmune
Habop neMoHCTpaLMoHHbIN "OnekTpocTaTmka”
(amekTpockonbl (2 WT.), cynTaH (2 Wwr.), nanoyka
CTeKINsiHHas, nanodyka 36oHMTOBas, LUTATUBbI
nsonupytoLye (2 wT.)
MawumHa anekTpodopHas 1nm BbICOKOBOSbTHbI
WUCTOYHWK: HasHaveHue: Ansa nonyyeHus
3MEeKTPUYECKOro 3apsaa BbICOKOro noteHuyumana n
nony4YeHns CKPOBOro paspsiaa,
OVCKM Ha CTOMKax: Hanuyve,
KONMYECTBO NenaeHckux 6aHok: He meHee 2,
NnoAcTaBka: Hanuune
KomnnekT npoBogos: [AnuHa: He meHee 500 mm - 4
wT., 250 MM - 4 wt., 100 MM - 8 WT., Ha3Ha4YeHue:
ONs NOAKMIYEHNS AEMOHCTPALMOHHBIX NPUGOPOB 1
06opyaoBaHUst K UICTOYHUKY TOKa, Ans cOopku
3MNEKTPUYECKMX LieNnew, BKMYas aMeMeHTbl 13
paboTbl "MOCTOAHHBIV ANEKTPUYECKMIA TOK"
LLitaTB nabopaTopHbIi C AepxaTensmu
BECbI 3NIEKTPOHHbIE
MeH3ypka, npegen namepenus 250 mn
AvHamomeTtp 1 H
anHamomeTp 5 H
UunuHap ctansHou, 25 cm3
UMNUHAP antoMuHueBbIn 25 cm3
UMnNuHap antoMvHueBbii 34 cm3
LMNUHAP NNacTuKoBbIN 56 cm3 (anst namepeHus
cunbl Apxvumepna)
npyxwvHa 40 H/m
npyxuHa 10 H/m
rpy3bl no 100 1 (6 wrT.)
rpy3 HabopHeI ycTaHaBnueaeT maccy ¢ warom 10 r
MepHas NeHTa, NUHeNKa, TpaHCnopTup
BPYCOK C KPHOYKOM W HUTBIO
HanpasnsoLwas agnnHon He MeHee 500 MM. [lomkHbI
6bITb 06ecneyeHbl pasHble KOI(PPULMEHTLI TPEHNUS
Gpycka No HanpaensoLLen
CeKyHOOoMep 3MNEKTPOHHBIV C A4aTYUKOM
HanpaBnsoLas co Wkanomn
O6opynoBaHue aAns BpyCcoK AepeBsAHHbIV C MYCKOBbIM MarHUTOM
nabopaTopHbIX paboT U HUTSIHOW MasTHWK C rPy30M C MYCKOBbIM MarHUTOM 1
YYEHNYECKMX OMbITOB (Ha C BO3MOXHOCTbBIO U3MEHEHWS OIMHbI HUTH
6ase KOMNNEKTOB ANs  pblyar

4.2.0I9) 610K NOABUXKHbI 8 wr.

4 wr.



6110k HENOABWXKHBIN
KanopumeTtp
TepMomeTp
WNCTOYHWK NUTaHWUSA NOCTOSHHOIO TOKa
(BbINPSIMUTENDB C BLIXOAHBIM HanpshxeHnem 36 - 42
B vnu 6atapeliHbiii 610k ¢ BO3MOXHOCTbLHO
perynupoBKy BbIXOAHOIO HanpshxeHns
BONbTMETP AByxnpeaensHbiv (3 B, 6 B)
amnepmeTp AByxnpeaenbHbin (0,6 A, 3 A)
pesuctop 4,7 Om
pesuctop 5,7 Om
namnoyka (4,8 B, 0,5 A)
nepemMeHHbIi peanctop (peoctat) o 10 Om
coeauHuTernbHble npoBoaa, 20 wrT.
KoY
Habop NPOBOMOYHBIX PE3NCTOPOB
cobupatoasn nuH3a, hokycHoe pacctosiHue 100 Mm
cobupatoas nuH3a, hokycHoe pacctosiHue 50 MM
paccevBatoLLasn NnH3a, PoKycHoe paccTosHue - 75
MM
3KpaH
OonTUYecKas ckambs
cnang "Mogenb npegmeta”
ocBeTuTenb
NonyuMnMHAP C NNaHLETOM C KpyroBbiM
TPaHCMopTMPOM
Mprbop Ans n3yveHusi ra3oBbix 3aKOHOB
Kanunnspbl
[ndpakumoHHas peluetka 600 wWTpmxos/MM
[ndpakumonHas peletka 300 WTpMxoB/MM
3epkano
JNasepHas ykaska
Monapoua B pamke
LLenun KOHra
KaTtyLika moTok
Bnok guopos
Bnok koHgeHcaTopos
Komnac
Marnut
OnekTpomarHut
Onunku xxenesHble B 6aHke

TexHomnornyeckas HanpaeneHHOCTb
Po6oToTexHnyeckuii Habop npegHasHayeH ans
N3y4YeHWss OCHOB POBOTOTEXHUKM, AeTanen, y3nos u
MEXaHM3MOB, HEOBX0ANMbIX AN CO3AaHUs
POBOTOTEXHUYECKMX YCTPONCTB.
Habop npeacraBnseT cobon KOMMNEKT CTPYKTYPHbIX
3M1EeMEHTOB, COEANHUTENBHbIX ANIEMEHTOB U
3NEKTPOTEXHNYECKNX KOMMOHEHTOB.
Habop nossonsieT cobupatb (M nporpammmnpoBaTb
cobupaemble mogenu), N3 aNeMeHToB, BXOASALLUMX B
ero coctaB, MOAENN MexXaTpPOHHbIX 1
POBOTOTEXHUYECKMX YCTPONCTB C
aBTOMaTU3MPOBAHHBLIM YNpaBneHnem, B TOM Yncne
Ha KONECHOM X0fy, a TakKe KOHCTPYKLMNA,
OCHOBaHHbIX Ha UCMONb30BaHWUK Nepeaad (B Tom
4KCre YepBAYHbIX M 3yBYaThbiX), @ TaKKe pbl4aros.
CBETOAMOAHBIV MaTPUYHbIN Aucnnen ¢ 6enon
NOACBETKON Ha KOHTponnepe
KonunyecTtBo NopToB BBOAA/BbIBOAA HA KOHTpoOsnepe
He MeHee 6
KonnyecTtBo kHOMOK He MeHee 4
ObLee KoNMYecTBO arIEMEHTOB: He MeHee 520 T,
B TOM uucne:
1) nporpammupyembiit 610K ynpaBneHus, KOTopbIn
MOXeT paboTaTb aBTOHOMHO 1 B MOTOKOBOM
pexwume;
2) cepBOMOTOPbI
3) AaTumK cunbl
4) paTumnk paccTosHUS
5) patymk uBeta
6) akkymynatopHas 6atapes
7) MNMnacTrKkoBble CTPYKTYPHbIE 3MEMEHTbI, BKIOYas
nepdopnpoBaHHble aneMeHTbl: 6anku, kybuku, ocu
1 Barnbl, COEANHUTESbHbIE 3MEMEHTbI K OCAM,
LIeCTepHW, NpeaHa3Ha4YeHHble ANsi CO3AaHns
YepBsAYHbIX 1 3yB4aTbix Nnepeaay, CoeAMHUTESbHbIE

ObpaszoBaTernbHbIn 1 KpenexXHble 3NEeMEHTbI;
KOHCTPYKTOp Ans 7) MporpammHoe obecneyeHne, ncnonb3yemoe Ans
npakTukm 6novHoro nporpaMMmMpoBaHns cobupaembix
NporpaMMnpoBaHns ¢ POBOTOTEXHUYECKMX MOZENEN N YCTPONCTB,
1. KOMMNMEKTOM JaT4yMKOB  [OCTYMHO A ckauvBaHusi U3 cetm MHTepHeT 1w 1w
O6paszoBaTernbHbIn KomMnnekT Ans nsyyeHmnsi OCHOB 3NEKTPOHUKM 1

2. Habop no mexaHuke, pPOBOTOTEXHMKM 1 wr. 1 wr.



MeXaTpOHWKe 1
poGOTOTEXHUKE

Habop gomkeH 6bITb NpegHa3HaveH ans
npoBefeHus y4ebHbIX 3aHATUIA MO NEKTPOHMKE U
CXEMOTEXHUKE C Lienbio n3y4eHus Hanbonee
pacnpocTpaHeHHON anemMeHTHol 6asbl,
NPUMEHSEMOW ANS MHXEHEPHO-TEXHNYECKOro
TBOPYECTBA yYaLLMXcs U pa3paboTku y4ebHbIX
mMogenen pobotos. Habop AormkeH No3BoNATL
yYalLuMmcs Ha NpakTUKe OCBOWUTL OCHOBHbIE
TEXHOMOTMMN NPOEKTUPOBaHNSA POBOTOTEXHNYECKNX
KOMMIEKCOB Ha npumepe y4ebHbix modenen
po6OTOB, a Takke U3yYnTb OCHOBHbIE TEXHUYECKMNE
pelleHust B obnactu knubepHeTnyeckmx n
BCTPauBaeMbIX CUCTEM.

B cocTaB komnnekTa AomkeH BXoautb Habop
KOHCTPYKTUBHBIX 3rieMeHTOB Ansi cbopku makeTa
MaHUMynNsUMOHHOro poboTa, KOMNNEeKT
MeTannMyecknx KOHCTPYKTUBHbLIX 3N1EMEHTOB AnNS
cbopku MakeTa MobunbHoro pobota u T.n.

B cocTtaB koMnnekTa BXogUT Habop aneKTPOHHbIX
KOMMOHEHTOB A5 U3y4EHNS OCHOB 3MNEKTPOHUKN 1
CXEMOTEXHWKM, a TakKe KOMNMEKT NpUBOAOB U
[aT4YMKOB Pasnmn4HoOro Tvna Ans paspabdboTku
POBOTOTEXHUYECKNX KOMMIEKCOB.

B cocTaB komnnekTa fOMKHO BXOAUTb: MOTOPbI C
3HKOOEPOM - HE MEHee 2 LUT, CEPBOMPUBOL
60onbLUOI - He MeHee 4 LT, CepBONpyBOA MasbIi -
He MeHee 2 WT, MHdpaKpacHbIN JaTymK - He MeHee
3 WT, yNbTpasByKOBOW [AT4UK - He MeHee 3 LUT,
OaTtynk TeMnepaTypbl - He MeHee 1 LT, AaTymk
OCBELLEHHOCTM - He MeHee 1 wT, Habop
3NEKTPOHHBIX KOMMOHEHTOB (PE3UCTOPSI,
KOHAEHCaTopbl, CBETOANOALI Pa3fNYHOTO
HOMMHana), KOMNAEeKT NPoOBOAOB AN 6ecnaeyHoro
nNpoTOTUNMPOBaHWA, Nnata 6ecnaevyHoro
NPOTOTUMUPOBAHWSA, aKKyMYNSTOP 1 3apsgHoe
YCTPOWCTRBO.

B cocTaB komnnekTa AomKeH BXOAUTb
nporpaMMupyeMblin KOHTpornep,
nporpammMmupyembii B cpege Arduino IDE unm
aHanornyHbIx cBoboAHO pacnpocTpaHsemMblx
cpepax paspaboTku. MporpaMmmmpyembiii
KOHTpOnnep AomkeH obnagate noptamu Ans
NOAKMHYEHNS LMPOBBIX U aHaNoroBbIX YCTPOWCTB,
nHTepdericamm TTL, USART, 12C, SPI, Ethernet,
Bluetooth nnn WiFi.

B cocTaB komnnekTa fOMKEH BXOAUTb MOAYIb
TEXHWYECKOro 3peHusi, NpeacTaBnsioLmii cobon
BbIYUCIUTENBHOE YCTPONCTBO CO BCTPOEHHBLIM
MUKPOMNPOLLECCOPOM (KOM-BO SAEP - He MeHee 4 LT,
yactoTa sigpa He meHee 1.2 Tu, o6bem O3Y - He
MeHee 512 M6, 06bem BCTPOEHHON NamsATL - He
meHee 8 '6), MHTerpMpoBaHHON kamepon
(MakcumanbHoe paspelleHve BUaeonoToka,
nepegasaemoro no nHtepdeiicy USB - He meHee
2592 x 1944 ep.) v onTuyeckon cuctemonn. Moaynb
TEXHUYECKOrO 3peHns [oMmKeH obnaaate
COBMECTUMOCTbIO C PasfnnyHbIMu
nporpaMMupyeMbIMU KOHTPOIIEpamm C MOMOLLbHO
nHTepdelicos - TTL, UART, I12C, SPI, Ethernet.
Mopyrnb TEXHUYECKOTrO 3peHUS JOMKEH UMETb
BCTPOEHHOE NPOrpaMmMHoe obGecneyeHme Ha OCHoBe
onepauvoHHoW cuctemsl Linux, nossonstoLyee
OCYLLECTBMATb HACTPONKY CUCTEMBI MaLLUMHHOTO
06yyeHns napaMeTpoB HEMPOHHbIX ceTel Ans
obHapyxeHns 06bEeKTOB, onpeaeneHns nx
napameTpoB ¥ AarnbHenwen naeHTugmKaumum.
KomnnekT gomkeH obecneunBaTte BO3MOXHOCTb
N3y4YeHWs OCHOB pa3paboTku NPorpamMmmHbIX 1
annapaTHbIX KOMMNEKCOB UHXEHEPHbIX CUCTEM,
pelueHuii B cdhepe "VIHTepHeT Belen", a Takke
peLleHunii B 0b6rnact poboTOTEXHMKM,
MNCKYCCTBEHHOIO MHTEMNEKTa U MaLUMHHOMO
0b6yyeHus.

KomnbtoTepHoe obopynosaHue

1 Hoytbyk

dopm-chakTop: HOYTOYK;

YKecTkas, HeoTknYaemMas knasmaTypa: Hanuyve;
Pycckas packnagka knaBuaTypbl: Hanuyue;
OunaroHanb akpaHa: He MeHee 15,6 40MOB;
PaspeLueHne akpaHa: He meHee 1920 x 1080
nukcenem;

KonwnyecTtBo sigep npoteccopa: He MeHee 4;
KonunyecTtBo NOTOKOB: HE MeHee 8;

BasoBasi TakTOBas YactoTa npoieccopa: He MeHee

1Ty 3 wrT.

2 Wr.



MakcumansHasi TakToBas YactoTa npoleccopa: He

meHee 2,5 Ty,
Kaw-namsiTb npoleccopa: He MeHee 6 M6aiT;

O6beM yCTaHOBIIEHHON OnepaTUBHON NAMSATU: HE

MeHee 8 [(GawT;

O6beM noaaepK1BaeMoii onepaT1BHONM NamMaTh

(N5t BO3MOXHOCTW pacluMpeHunst): He MeHee 24
[GanrT;
O6bem HakonuTtens SSD: He meHee 240 GanT;

Bpemsi aBTOHOMHOW paboTbl OT 6aTapeun: He MeHee

6 vyacos;

Bec HoyTOyKa C yCTaHOBMEHHbLIM akKyMynsiTOPOM:

He Gonee 1,8 kr;

BHewwHuii untepdennc USB ctaHgapTa He Huke 3.0:

He MeHee Tpex CBOOOAHbIX;
BHewwHuii untepdenc LAN (ncnonb3oBaHue
NepexofHVKOB He MPefyCMOTPEHO): Hanuuve;

Hanuune mogynen n nHtepdencoB (Mcnonb3oBaHne

nepexogHUKoB He npegycmoTtpeHo): VGA, HDMI;

BecnpoBoaHas cBasb Wi-Fi: Hannune ¢ noaaepxkomn

ctangapTta IEEE 802.11n unun coBpeMeHHee;
Web-kamepa: Hanuuve;

Manunynatop "MbIWwb": HanuM4une;
MpepycTaHoBNEHHasi onepauyoHHas cuctema ¢

rpapryecknm nonb3oBaTenNbCKUM MHTEpPdENCOM,

obecneymnBatoLLas paboTy pacnpoCTpaHeHHbIX

obpasoBaTesibHbIX N 0GLLECUCTEMHBIX MPUIOKEHUIA:

Hanuyve.
Tun yctporictea: MOY (pyHKUmMM nevaty,
KOMMPOBaHUSI, CKAHVPOBaHUS);
dopmart bymaru: He meHee A4;
LiBeTHOCTb: YepHO-6enbii;
TexHonorus neyaTu: nasepHas
MakcrmanbHoe pa3pelleHve neyaTn: He MeHee

M®Y (npuHTep, ckaHep, 1200 x 1200 Toyek;
2 konup) MHTepdencel: Wi-Fi, Ethernet (RJ-45), USB.

MPO®UNBHBLIM KOMMMEKT OBOPYQOBAHMA

HavmeHoBaHne KpaTkune npumepHble TEXHUYECKME

N ob6opyaoBaHus XapaKkTepuUCTUKU

BA30BAA (OBASATEJIbHAA YACTb)

EcTecTBeHHO-Hay4YHas HanpaBreHHOCTb
ObecneyrBaeT BbINOIHEHNE NabopaTopHbIX
paboT Ha ypokax no 6ronorum B OCHOBHOM
LLKOMEe U NPOEKTHO-MCCrea0BaTENbCKON
OEeATEeNbHOCTM yYaLLnXCs.
Komnnektaums: BecnpoBogHOW MynbTUAATYMK
no 6uonorum ¢ 6-10 BCTPOEHHbIMY AaT4MKaMu:
[aTymk BNaxXHOCTU C Anana3oHOM U3MepeHust
0...100%
[laTymK OCBELLEHHOCTU C AMana3oHoOM
n3amepeHus He yxe 4yem ot 0 go 180000 nk
Hatynk pH ¢ Auana3oHoOM M3MepeHust He yxe
yem o1 0 go 14 pH

ﬂaTLWIK Temnepatypbl C Anana3oHOM U3MepeHna

He yxe Yem ot -20 fo +140 C

[aTymk anekTponpoBOAUMOCTM C Auana3oHamu
n3mepeHuns He yxe 4em ot 0 go 200 mkCm; ot 0

0o 2000 mkCwm; ot 0 go 20000 mMkCm

[aTunk TeMnepaTypbl OKpyxatoLLen cpeapl ¢
AvanasoHoOM U3MepeHus He yxe Yem oT -20 fo
+40

Akceccyapbl:

Kabenb USB coeanHuTenbHbIn

3apsgHoe ycTponcTeo ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
KpaTkoe pykOBOACTBO MO 3KCMyaTaumm
undposo nabopaTtopun

Lindpposas Buaeokamepa ¢ MeTannnyeckmm
LUTaTUBOM, pa3pelueHne He meHee 0,3 Mnukc
MporpammHoe o6ecneveHne

MeToanyeckue pekomeHaaummn He meHee 30

paboT
Lincdposas nabopatopus YnakoBka
no 6uonorun Hanwnuyme pycckossbl4HOro canTa nogaepKku,
1. (y4eHuueckas) Hanuyve BMAEOPOSVKOB.

ObecneyrBaeT BbINOSIHEHNE NabopaToOpHbIX

Lindposas nabopartopusi paboT no xMmMum Ha ypokax B OCHOBHOW LUKOME 1

2. 1Mo XvMuK (y4eHuyeckast) NpOeKTHO-UccreoBaTeNbCKOV AeATENbHOCTH

1 wr.

KonuyecTtBo eguHny ans
NpoUNLHOro KOMMIeKkTa
(obweobpasoBaTenbHble

1 wr.
Tabnuua N 2

KonuuecTtBo eauHuy Ans
NpoUNLHOrO KOMMIIeKTa
(ManoKoMnneKkTHbIe

opraHusaumu, He sinsowmecs obeobpasoBaTenbHbie
MaroKOMMMEKTHbIM), ed. U3M. OpraHusauuu), eq. u3m.

3 wr.

3 wr.

2 wWr.

2 wWr.



yyaLmxcs.
Komnnekrauus:

BecnpoBoaHom MynbTuaaT4uK No XMMun ¢ 4-msi
BCTPOEHHbIMY AaT4YnKamu:

[Jatuuk pH c AManasoHoM n3mepeHus He yxe
yem o1 0 go 14 pH

[laTymk BblcOKOW TeMnepaTypbl (TepMONapHbIi) ¢
OMana3oHoOM n3mepeHus He yxe yem oT -100 go
+900 C

[aTymk anekTponpoBOAUMOCTM C Auana3oHamu
n3mepeHus He yxe 4em ot 0 go 200 mkCm; ot 0
0o 2000 mkCwm; ot 0 go 20000 MkCm

[Jatuuk TemnepaTypbl NnaTUHOBLIV C
AvanasoHoOM U3MepeHus He yxe yem oT -30 fo
+120 C

OTAenbHble 4aTUMKK:

[laTymk onTnyeckon NNOTHOCTU 525 HM
Akceccyapbl:

KaGenb USB coeamHuTenbHbIn

3apsgHoe ycTporncTBo ¢ kabenem miniUSB
USB Agantep Bluetooth 4.1 Low Energy
KpaTtkoe pykoBOACTBO MO KCyaTaumm
umndpoBor nabopatopum

Habop nabopaTopHoi ocHaCcTK1

MporpammHoe obecneveHne

MeToanyeckve pekomeHgaumm He meHee 40
pabot

Hanuuune pycckosA3blMHOro canTta noaaepxku
Hanwnune Bnaeoponukos.

ObecneynBaeT BbINOIHEHNE KCMEPVMEHTOB MO
Temam Kypca usnku.

Komnnekrauus:

BecnpoBoaHom mynbTnaaTyuk no usmke c 6-10
BCTPOEHHbIMY AaT4ynKamu:

LincopoBon aatumk Temnepartypbl ¢ AnanasoHom
n3mepeHusi He yxxe 4yem ot -20 go 120 C
LindopoBon aatumk abcontoTHOro AaBneHus ¢
Onana3oHoM n3mepeHust He yxe Yyem ot 0 go 500
kMa

[aTymK MarHWTHOro Nons ¢ AvanasoHoM
n3mepeHus He yxxe 4yem ot -80 go 80 mTn
[aTynk HanpsixeHus ¢ auanasoHamy U3MepeHnst
He yxe yem oT -2 fo +2 B; ot -5 o +5 B; o7 -10
no +10B; ot -15 00 +15 B

[aTtumk Toka He yxe yem oT -1 o +1 A

[aTynk akcenepomeTp C nokasaTensimu He
MeHee yeMm: +/- 2 g; +/- 4 g; +/-8 g

OTpenbHble ycTpolcTBa:

USB ocuunnorpad He meHee 2 kaHana, +/- 100
B

Akceccyapbl:

Kabenb USB coeanHUTENbHbIN

3apsigHoe ycTponcTBO ¢ kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
KoHCTpyKkTOp ANst NpoBeAeHNs 3KCNEPUMEHTOB
KpaTkoe pykOBOACTBO MO 3KCMyaTaumm
umdppoBoi nabopatopuu

MporpammHoe obecneveHune

MeTtoanyeckue pekomeHgauum (40 pabot)

Lindposas nabopatopusi Hanuune pycckosi3blHHOrO caiTa noaaepxku

3. no cdusuke (y4eHudeckasn) Hanuuvne Buaeoponmkos. 3 wr.

KomnbtoTepHoe obopynosaHue

4. Hoytbyk

Popm-hakTop: HOYTOYK;

XecrTkasi, HeoTknYaemas knaBmaTypa:
Hanuuue;

Pycckas packnagka knaBmaTypbl: Hanuyue;
[wnaroHanb akpaHa: He MeHee 15,6 AtoliMOB;
PaspelueHue akpaHa: He meHee 1920 x 1080
nukcenen;

KonuuyecTBo sigep npoleccopa: He MeHee 4;
KonuyectBo nNoTokoB: He MeHee 8;

BazoBas TakToBas YacToTa npoueccopa: He
meHee 1 MTwu;

MakcmmanbHas TakToBas YacToTa npoueccopa:
He meHee 2,5 Tu;

Kaww-namsiTb npoueccopa: He MeHee 6 MbaiiT;
O6bem ycTaHOBNEHHOM onepaTUBHON NaMATU:
He MeHee 8 [GalT;

O6beM nogaepKMBaeMon onepaTMBHOM NamMsaTh
(Ans BO3MOXHOCTW pacluMpeHuns): He MeHee 24
[GanT;

O6bem Hakonutens SSD: He meHee 240 GanT;
Bpems aBToHOMHOI paboTbl OT 6aTapen: He

MeHee 6 Yacos; 3 wrT.

2 Wr.

2 wWr.



M®Y (npuHTep, ckaHep,
5. konvp)

Bec HoyT6yka C yCTaHOBMEHHbBIM
akkymynsitopoM: He 6onee 1,8 kr;

BHewHuin nHtepderic USB ctaHgapTa He Huke
3.0: He MeHee Tpex cBOBOAHbIX;

BHewHuin nHtepderic LAN (ncnonb3oBaHve
NepexofHVIKOB He NPeayCMOTPEHO): Hanu4ue;
Hanuune mogynen n nHtepdericos
(Mcnonb3oBaHve NepexoaHUKOB He
npegycmotpeHo): VGA, HDMI;

BecnpoBoaHas ceasb Wi-Fi: Hanuune c
noaaepxkon ctangapta IEEE 802.11n vunu
COBpPEMEHHEE;

Web-kamepa: Hanunuue;

ManunynsaTop "Mbiwb": Hanuyue;
MpepycTaHoBneHHasi onepaunoHHas cuctema ¢
rpaduyecknM norib3oBaTesibCkMM UHTEPdENCOM,
obecneuyunBatoLas paboTy pacnpocTpaHeHHbIX
obpasoBaTenbHbIX U 06LLECMCTEMHBIX
NPUNOXEHNI:

Hanuyve.

Tun yctponctea: MY (byHkLuuM nevaTw,
KOMMPOBAaHUS, CKAHNPOBaHWUS);

dPopmat bymaru: He MeHee A4;

LiBeTHOCTb: YepHO-6enbli;

TexHornorus neyaTu: nasepHas

MakcumanbHoe paspeLleHre nevaTn: He MeHee
1200 x 1200 To4ek;

WHTepdericel: Wi-Fi, Ethernet (RJ-45), USB. 1w,

JONONHUTENBHOE OBOPYJOBAHUE
EcTecTBeHHO-Hay4Hasi HanpaBneHHOCTb

Lindposasi nabopartopus
no Gvonorun
1. (y4eHuueckas)

Lincdposas nabopatopus
2. No XvMum (y4eHuyeckas)

ObecneynBaeT BbiNoHeHVe NabopaTopHbIX
paboT Ha ypokax no 6ronorum B OCHOBHOM
LUKOME U NPOEKTHO-UCCIefoBaTeNbCKOM
OesITeNbHOCTY yYaLLMXCS.

Komnnekraums: BecnpoBogHon MynbTuaaTymK
no 6uonorum ¢ 6-10 BCTPOEHHLIMU AaTUYMKaMu:
[aTuuk BNaxHOCTV C Anana3oHoOM N3MepeHUst
0...100%

[aTuunk ocBeLLEHHOCTM C Anana3oHoM
n3amepeHus He yxxe 4yem ot 0 go 180000 nk
Haturk pH ¢ Auana3oHoOM M3MepeHust He yxe
yem o1 0 go 14 pH

[aTynk TeMnepaTtypbl C AUana3oHOM U3MEpPEHUs
He yxe yem ot -20 fo +140 C

[aTymk anekTponpoBOAUMOCTM C Auana3oHamu
n3mepeHus He yxe 4em ot 0 go 200 mkCm; ot 0
0o 2000 mkCwm; ot 0 o 20000 mkCm

[Jatuuk TemnepaTypbl OKpyatoLen cpefbl C
[ManasoHoM M3MepeHUst He yxe YyeM oT -20 fo
+40

Akceccyapbl:

Kabenb USB coeanHUTENbHbIN

3apsigHoe ycTponcTBO ¢ kabenem miniUSB
USB Apgantep Bluetooth 4.1 Low Energy
KpaTkoe pykOBOACTBO MO 3KCMyaTaumm
umdppoBoi nabopatopuu

LindppoBasi Buaeokamepa ¢ MeTannmyeckmm
LITaTUBOM, pa3pelueHne He meHee 0,3 Mnukc
MporpammHoe obecneveHune

MeToanyeckve pekomeHpaumm He meHee 30
pabot

YnakoBka

Hanwnyme pycckossblYHOro canTa nogaepKku,

Hanunyne BMOeoposiMKoB. 1 wr.

ObecneyrBaeT BbINOIHEHNE NabopaToOpHbIX
paboT Mo XMMUK Ha ypoKax B OCHOBHOW LUKOMe n
NPOEKTHO-UCCnenoBaTenbLCKon AesTeNbHOCTU
yyaLymxcs.

Komnnekrauus:

BecnpoBoaHoi MynbTMaaTYvK No Xummnm ¢ 4-ms
BCTPOEHHbLIMU ATYMKaMK:

Oatymk pH ¢ guana3oHoM M3MepeHust He yxe
yem o1 0 o 14 pH

[laTuuk BbICOKOW TemnepaTypbl (TepMONapHbIi) ¢
AnanasoHoM n3mepeHus He yxe yem ot -100 go
+900 C

[aTymk anekTponpoBOAUMOCTM C Auana3oHamu
n3mepeHuns He yxe 4em ot 0 go 200 mkCm; ot 0
0o 2000 mkCwm; ot 0 go 20000 MkCm

[aTynk TeMnepaTypbl NNAaTUHOBBIV C
AvanasoHoM U3mepeHus He yxe yem oT -30 fo
+120 C

OTaenbHble AaTymKu:

[aTtunk onTnyeckon NNoTHoCTU 525 HM 1 wT.

1 wT.

1 wr.

1 wr.



Lindposas nabopatopus

3. no cusnke (y4eHnyeckas) Hanvyme BUAEOpPONMKOB. 1w,

Lindposas nabopartopus
no dusunonorum
4. (NpodunNbHBIN YPOBEHb)

Lincdposas nabopatopus
5. no akonoruu

Akceccyapbl:

KaGenb USB coeanHutenbHbin

3apsgHoe ycTporncTBo ¢ kabenem miniUSB
USB Agantep Bluetooth 4.1 Low Energy
KpaTtkoe pykoBOACTBO MO 3KCMyaTaumm
undposoi nabopaTtopun

Habop nabopaTopHoi ocHacTKn

MporpammHoe obecneyexne

MeToaunyeckme pekomeHgaumm He meHee 40
paboT

Hanuume pycckosisbluHOrO carTta nogaepku
Hanuuune BnaeoponvkoB.

ObecneymBaeT BbIMOMHEHNE 3KCMEPUMEHTOB NO
Temam Kypca usuku.

Komnnekrauusi:

BecnpoBoaHoi MynbTuaaTymk no dusuke c 6-10
BCTPOEHHbIMY AaT4ynKamu:

LindpoBon aatunk Temnepartypbl ¢ AnanasoHom
n3mepeHus He yxxe yem ot -20 go 120 C
LindppoBoit gatumnk abcontoTHOro AaBneHns ¢
Onana3oHoM n3mepeHus He yxe Yyem ot 0 go 500
kMa

[atunk MarHMTHOro Nons ¢ AManasoHoM
n3mepeHus He yxxe 4yem ot -80 go 80 mTn
[aTunk HanpsixeHus ¢ auanasoHamy U3MepeHnst
He yxe yem oT -2 fo +2 B; ot -5 o +5 B; o1 -10
no +10B; ot -15 00 +15 B

[atumk Toka He yxe yem oT -1 o +1 A

[aTynk akcenepomeTp ¢ nokasaTensimm He
MeHee YeM: +/- 2 g; +/-4 g; +/- 8¢

OTaenbHble YCTPOCTBa:

USB ocuunnorpad He meHee 2 kaHana, +/- 100
B

Akceccyapbl:

Kabenb USB coeanHUTENbHbIN

3apsigHoe ycTponcTBoO ¢ kabenem miniUSB
USB Agantep Bluetooth 4.1 Low Energy
KoHCTpyKTOp Ansi NPOBEAEHWSI 9KCNEPUMEHTOB
KpaTtkoe pykoBOACTBO MO aKcnyaTaumum
LmdppoBoi nabopatopuu

MporpammHoe obecneveHne

MeTtoanyeckune pekomeHgauum (40 paboT)
Hanwnume pycckossbiYHOro caiita nogaepxku

ObecneyvBaeT NpoBEAEHUE UCCNENOBAHUS MO
(hYHKLMOHMPOBAHUIO YENOBEYECKOrO OpraHnu3ma.
Komnnektaums: BecnpoBogHOW MynbTUAATYMK
no h13MonorMm ¢ 5-t0 BCTPOEHHbIMU AaTUMKaMM:
[atumk aptepuansHoro gaenenus (0...250 mm
pT. CT.)

[Jatuuk nynbca ¢ AnanasoHoM U3MepeEHUs He
yxe vem ot 30 go 200 ya/muH

[Jatuuk TemnepaTypbl Tena ¢ AvanasoHoM
n3MepeHusi He yxxe Yyem ot +25 go +40 C
[aTymk 4acToTbl AbIXaHUS C AUana3oHOM
n3mepeHns He yxe yem ot 0 go 100 umknos/MuH
[aTynk yckopeHusi c nokasatensmu +/- 2 g; +/- 4
g;+-89g

OTpenbHble ycTporcTBa:

Oatunk 3Kl ¢ granasoHOM U3MepeHUs He yxke
yem o1 -300 go +300 mB)

Oatymk pH ¢ guana3oHoM M3MepeHust He yxe
yem o1 0 oo 14 pH

[atuuk cunomep ¢ Amanas3oHOM M3MEPeHUs He
yxe Yem ot -40 o 40 H

[aTtuunk ocBeLLEHHOCTM C Anana3oHoM
n3mepeHus He yxe 4yem ot 0 go 180000 nk
Akceccyapbl:

Kabenb USB coeanHuTenbHbIn

3apsigHoe ycTporncTBo ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 Low Energy
KoHCTpyKTOp ANst NpoBeAeHNs 3KCNEPUMEHTOB
KpaTkoe pykOBOACTBO MO 3KCMyaTaumm
undposo nabopaTtopun

MporpammHoe o6ecneveHne

MeToanyeckve pekomeHpaummn He meHee 20
pabot

Hanwnumne pycckosasbiYHOro canTa nogaepxKu

Hanuuune Bnaeoponmkos. 1 wr.

Ob6ecneymBaeT npoBefeHUe y4ebHoro
3KONOrMYECKOro MOHUTOPUHra
MHCTPYMeHTanbHbIM1 MeTogamu. Habop
NPUMEHSIETCS MPY U3YYEHUN SKOTOrUM,

6uonoruu, xumum, reorpacoun n 1 Wwr.

1 wT.

1 wr.

1 wr.



6. Mukpockon LuudpoBoi

7. Habop OI'3 no xumummn

npupoaoBeaeHus, a TaKkke ansa
VNHAUBMAYanNbHbBIX NCCNIEA0BaHNA U NPOEKTHOWM
AEeATENbHOCTY LUKONbHUKOB.

Komnnekraums: becnpoBogHON MynbTUAATYMK
MO 9KOMNOrN4ECKOMY MOHUTOPUHTY C 8-10
BCTPOEHHbLIMU AaT4YMKamu:

HaTuvk HUTpaT-NoHOB

HaTunk xnopua-moHos

Oatunk pH ¢ guana3oHoM M3MepeHus He yxe
yem o1 0 go 14 pH

[aTynk BNaXHOCTW C AManasoHOM U3MepeHus
0...100%

[laTynK OCBELLEHHOCTU C AMana3oHOM
n3mepeHus He yxe vem ot 0 go 180000 nk
[aTunk TeMnepaTtypbl C AUana3oHoOM U3MepeHus
He yxe yem ot -20 o +140 C

[aTynK anekTponpoBOAUMOCTM C Auana3oHamu
n3mepeHus He yxxe 4yem ot 0 go 200 mkCm; ot O
no 2000 mkCwm; ot 0 o 20000 mkCm

HaTunk TemMnepaTypbl OKpyxaroLLen cpepl ¢
AnanasoHoOM U3MepeHus He yxe Yem oT -20 fo
+50 C

OTaenbHble AaTymKu:

[aTunk 3ByKa C PyHKLMER NHTErpupoBaHns ¢
[OranasoHOM U3MEPEHNWS YacTOT HE MEHee YeMm
ot 50 Ny go 8 kly;

[aTynk BNaXKHOCTH NOYBbI C AMANasoHOM
nsmepeHus He yxe vem ot 0 go 50%

[aTunk kMcnopoga ¢ AnanasoHoM U3MEPEHNS OT
0 go 100%

[aTtynk onTnyeckon NNOTHOCTU 525 HM

[aTtunk onTnyeckon NNoTHoCcTN 470 HM

HaTunk TypbranumeTp ¢ Auana3oHoM n3MepeHuns
He yxe yem oT 0 go 200 NTU

[HaTunk okucm yrnepoga ¢ ananasoHoM
n3mepeHusi He yxxe 4em ot 0 go 1000 ppm
Akceccyapbl:

Kabenb USB coeguHuTenbHbIN (2 WT.)
3apsigHoe ycTponcTBo ¢ kabenem miniUSB
USB ApanTtep Bluetooth 4.1 Low Energy
CTepXeHb Ans 3akpenneHns 4aT4nKkoB B
lwTaTvee

KpaTkoe pykOBOACTBO MO 3KCMyaTauum
umdppoBoi nabopatopuu

MporpammHoe obecneveHune

MeToanyeckme pekomeHgaumm He meHee 20
pabot

Ynakoska

Hanuyne pycckosasbi4HOro canTa nogaepKku,
Hanuyve BMAEOPOSIVKOB.

Tun Mukpockona: uonornyeckuni

Hacapka mukpockona: MOHOKynsipHas
HasHaueHwve: nabopaTopHbIii

Mertopa nccnenoBaHus: ceeTnoe none
Matepuran onTuku: onTUYecKoe CTEKNo
YBenu4yeHve MyKpockona, kpat: 64 - 1280
Okynsipbl: WF16x

Ob6bekTumBbl: 4, 10X, 40xs (MOANPYKMHEHHbIN)
PeBonbBepHas ronoska: Ha 3 o6bekTvBa

Twn NoacBeTKW: 3epKaro unu ceeToaunos,
PacnonoxeHune NoACBETKN: BEPXHAS U HKHAS
Matepuwan kopnyca: metann

MpeameTHbIn cTonuk, Mm: 90

WcTounuk nutanuns: 220 B/50 My

Yucno meranukcenen: 1 1 wr.

B Habop BxogsAT Becbl nabopaTopHble
anekTpoHHble 200 r, cnmpToBka nabopaTtopHasi,
BOPOHKA KOHMYecKasi, nasnioyka CTeknsHHas,
npobupka MX-14 (10 wTyK), CTakaH BbICOKUI C
Hocvkom BH-50 ¢ meTkom (2 WTykn), LMnuHap
n3mepuTenbHbIn 2-50-2 (CTEKNSAHHbINA, C
NPUTEPTON KPBILLKOW), LUTATMB Ans Npobupok Ha
10 rHe3g, 3aXKMM NPOBMPOYHBINA, WNaTenb-
noxeuyka (3 wryku), Habop nakoHoB Ans
XpaHeHWs PacTBOPOB U peakTnBoB (06bem
dnakoHa 100 M - 5 KOMNAEKTOB MO 6 LWTYK,
06bem cnakoHa 30 mn - 10 koMnnekToB no 6
LUTYK), LUAVHAP U3MePUTENbHbIA C HOCUKOM 1-
500 (2 wTykn), cTakaH Bbicoknii 500 mn (3
LUTYKK), HABOP epLuen ANs MbITba nocyab! (epLu
ANS MbITbst IPOBUPOK - 3 WITYKK, epLU AN MbITbst
kon6 - 3 wTykK), xanat 6enbin x/6 (2 WTykn),
nepyaTkn pe3nHoBbIe XMMUYECKne CTonkue (2

LUTYKW), OYKU 3aLUUTHbIE, PUNLTPLI OyMakHble 1 LuT.

1 wr.

1 wr.



(100 wryk), roptodee ans cnuptosok (0,33 ).
B cocTtaB Habop BXOAAT peakTuBbI: antoMUHWA,
Xeneso, consHas KucnoTa, MeTUnopaHx,
heHondTanenH, ammuak, nepokcma BoAopoaa,
HUTpaT cepebpa v apyrue; B 06LLe CIIOXKHOCTH -
44 pasnunyHbIX BELLLECTB, UCMOMb3yeMblX Ans
COCTaBIEHNSA KOMMEKTOB PeaKTUBOB Npu
NPOBEAEHNN 3K3aMEHALMOHHbIX 3KCMEPUMEHTOB
Mo KypCy LUKOSNBbHOW XUMUW.
B cocTas BxogAT:
CeHcop Tun 1 He meHee 1 WwT., obecneynBaet
BO3MOXHOCTb perucTpaunm curHana
3MNEeKTPUYECKON aKTUBHOCTU MbILLILL
(anekTpomuorpammbl, SMI).
Peructpaums gomkHa ocyLecTBnseTcs
HEMHBa3NBHO, CyXMMW 3NeKTpoaaMu.
BO3MOXHOCTBIO KpEnneHns K pyke Yenoeeka, 4to
AOIMKHO AaBaTb BO3MOXHOCTb PermcTpuposaTb
NEKTPUYECKYHO aKTUBHOCTM MblLULbl B 06nacTu,
Haj KoTopow pacnonaraeTcs kpennenue. MNpu
HanpsKeHUU MblLWLb! AOMKHA BbITb 06ecneveHa
BO3MOXHOCTb HabntofeHUst Ny4HOCTU curHana
(T.e. npucytcTBue OMr), npu paccrnabneHunm
MbILLLBI - €€ OTCYTCTBME.
CeHcop Tun 2 He meHee 1 WT., obecneunBaeT
BO3MOXHOCTb permcTpaumm curHana
doTonnetusmorpammsl (Sr) onTnyecknum
nyTem, 3a CHET U3MEHEHUSI OTPaXKEHHOro OT
KPOBEHOCHbIX COCYZI0B CBETA, 06BEM KOTOPbIX
N3MeHsieTCs NoA BO3AEeNCTBMEM MyNbCOBON
BOMHbI. CeHcop AomkeH BbITb obecneveH
BO3MOXHOCTbIO KpenneHus K nodyLueyke nansua
Yernoseka.
CeHcop Tun 3 He meHee 1 WT., obecneynBaet
BO3MOXHOCTb: pernctpaumm curqana
anekTpokapavorpammel (OKIM) He MHBa3UBHbLIM
cnocobowm;
peructpauuu I, Il n 11l oTBeaeHuiA; nogktoveHus
3NEeKTPOAOB K CEHCOPY C NOMOLLIbIO
COEANHUTENBHbBIX MPOBOAOB, 060PYA0BAHHBLIX
TouchProof pazbemamu.
CeHcop Tun 4 He meHee 1 WIT. ob6ecneynBaeT
BO3MOXHOCTb: PEMMCTPaLIMU CUrHana KoXHo-
ranbBaHuyeckon peakuum (KI'P), pernctpauus
KOTOPOro OCYLLECTBMSAETCS Ha NOCTOSHHOM TOKE;
NOAKIMOYEHWS K TENy YernoBeka C NOMOLLbO
CYXUX 3NEKTPOAOB, NOAKMIOYEHNE KOTOPbIX K
CEHCOpY OCYLLECTBNSETCS C NOMOLLbO
TouchProof pazbemos.
CeHcop Tun 5 He meHee 1 WwT., obecneynBaet
BO3MOXHOCTb: pernctpaumm curqana
AneKTprYeckon aktmeHocTn moara (93l ¢
NMOMOLLIbIO CyXWX HEVHBA3WBHbIX 3N1EKTPOAOB;
perncTpaummn anekTpUYEecKon akTMBHOCTU pasHbIX
Jonei mMoara; NoAKIYEHUst ANEKTPOAOB K
CEHCOpPY C MOMOLLbI0 COEANHUTENBHBIX
npoBofoB, o6opyaoBaHHbIX TouchProof
pasbemMamu; 3aKpenneHns 3NeKTpoaoB Ha
NOBEPXHOCTY rONOBbI.
CeHcop Tun 6 He meHee 1 wT., obecneyvBaeT
BO3MOXHOCTb: perncTpaumm curHana konebaHus
rpyaHon kneTku (CeHcop AbIxaHus);
onpefeneHns 4acToTbl AblXaHus.
YcTporcTBo Ansa cbopa gaHHbIX OT CEHCOPOB U
nepeaayv Ha NepcoHarnbHbI KOMMNbOTEP
obecneymBaeT BO3MOXHOCTb cbopa AaHHbIX OT
NOAKMOYEHHbIX K HEMY CEHCOPOB M OTNPaBKy
nonyYeHHbIX AaHHbix Ha MK. MogknioyeHne
LeHTpansHoro moayns k MK ¢ nomolubo USB-
kabens. LieHTpanbHbIii MOAynb UMEET HE MEHee
1 WT.: ranbBaHnyeckyto nzonaumio ot MK.
LleHTpanbHbI Moaynb obecneunsaeT
BO3MOXHOCTb OJHOBPEMEHHOIO MOAKMHYEHUS
BMMoTb A0 4 ceHcopoB. Kaxabin 13 BX040B
LleHTpanbHOro Moayns UMeeT ranibBaHUYeCcKyo
nsonsumio (obecneveHne mexkaHanbHomn
ranbBaHW4eckomn nsonsumm). MNoaknoyeHve
CeHCOopoB k LieHTpansHoMy mogynto
OCYLLECTBNAETCSA C NOMOLLbIO
crneumanusnmpoBaHHbIx pa3bemoB Tuna LEMO,
obecneynBaloLLnX NPaBUNbHOCTb NOAKMHOYEHNS
pasbemMa 1 CHUXaILLMX PUCK CIyHanHOro
YyebHasa nabopatopus No kacaHusi pa3beMOB TOKOMPOBOASALLMX YacTen, a
8. HeMpoTexHonornu Takke obecneymBaroLLmMX 3aLmTy OT 1 wT. 1 wT.



HeCaHKLMOHMPOBAHHOIO MOAKIHOYEHNS K
NPOU3BONbHBLIM YCTPONCTBAM.

Mogynb "KHonka" He meHee 1 WwT.,
obecneynBaeT BO3MOXHOCTb: pasmMeTkn
perucTpupyeMblixX CUrHanoB n oTMeYaTb He
MeHee 3-X pasfnyHbIX KaTeropum COCTOSHUIA.
YCTpoiicTBO, BXOAsILLEE B cocTaB nabopaTtopuu,
[O0IMKHO obecneyrBaTh BO3MOXHOCTb
perucTpauum apTepuanbHOro JaBreHust.
MporpammHoe obecneyexune (ganee - M0).
[omxHo obecneynBaTb BU3yanusaumio n
06paboTKy perncTpupyemblix CUrHarnoB.
['MaBHOE OKHO MporpamMMmbl JOMHKHO COCTOSITb M3
BKMafokK, Kaxaasi U3 KOTOPbIX COAEPXKUT HaGop
rpadvKoB, HEOOX0AUMbIX At 0OTOBpaxeHus
Tpebyemoi nHcpopmaum.

[lomkHa UMeTbCS BKNaaka Ansi OQHOBPEMEHHOro
NpPOCMOTpPa CUrHamna co BCeX CEHCOPOB,
OHOBPEMEHHO NoAKIYEHHbIX K LieHTpanbHomy
Mopayrio.

370 0becneymBaeT BO3MOXHOCTb
MHOrokaHarsnbHoro (nonurpaduyeckoro) pexvma
paboTbl ycTpoWicTBa.

Takke OOIMKHbI UMETbCS BKMaaKu Ans
BM3yanusauum curHanos ot ceHcopoB OMI,
®II, KT, KFP, 33T, ceHcopa AbIxaHusl, KHOMKY;
a Takxe Npou3BOAHbIX rpadvkoB, Ha KOTOPbIX
BM3yanuanpyTcs cneunduyHble 418 Toro unm
MHOTO CUrHana BenuYuHbI.

MO pomkHo AaBaTb BO3MOXHOCTb BU3yanu3aumm
1 06paboTKM perncTpmMpyemMbix CUrHarnos, a
MUMEHHO:

- OMI: Bu3yanusauums curHana, CnekTp curHana,
aMNAUTYOHbIA TpUrrep

- ®©MI: BU3yanuaauusi curHana, cnekTpa
curHana, Taxorpammsl, rpaduk nyrnsca

- OKI™: BU3yanu3auusi curHana, Taxorpammel,
rpadvk nynsca

- KI'P: Bu3yanusaums curHana

- O0r": Bu3yanusaums curHana, cnekTp curHana,
amnnutyaa ansda-putma, amnnutyga beta-
puTMma.

- CeHcop AblxaHus: BU3yanusauusi curHana,

- KHonka: Bu3yanusaums curHana pasmeTku

MO [oMKHO UMETb BO3MOXHOCTb KacToOMM3aLmm
1 HacTtpoiikn MO ans addekTuBHOro
oTobpaxkeHus rpadnkoB: HacTpolka LBeTa,
BbI6OpP NapaMeTpoB Af1s aHanu3a, BbIGop
oTobpakaembix rpacdukoB, macluTabrupoBaHmne
rpadumkoB. O [OMKHO NMETb BO3MOXXHOCTb
3an1cy 1 BOCNIPOU3BEAEHWSI PEMUCTPUPYEMbIX
CUrHarnos.

B03MOXHOCTb HAaCTpOViKM NapameTpoB
hunbTpaLMmM curHamna ¢ NoMoLLbLo punbTpa
HIDKHUX YacToT, punbTpa BbICOKUX 4aCTOT,
MoSI0COBOro PUNbTPa, PEXEeKTOPHOro dunbTpa.
C uenbto ynobctea aHanvaa curHana, 4osmkHa
NMETbCSt BO3MOXHOCTb 3arnmcu perncTpupyemMbIx
curHanoB B dann, ¢ nocrneayoLen
BO3MOXHOCTbI UX NMOCMNEAYHLLEro
BOCnpoun3BefeHns B AaHHOM 1O (MmuTupys
perncTpaumio curHana B pexvme peanbHoro
BpEMEHN).

B cocTtaBe: meToauyeckue matepumansl ans
yuuTens u oby4atoLLmnXcs, onmcaHue
NOAKMHYEHUs1 CEHCOPOB nabopaTopum,
MHCTPYKLMKM No ucnonb3oBanHuio MO, onucaHve
nabopaTopHbIX 1 NpakTU4eckmx paboT, koTopoe
B TOM YUCIE COAEPXKUT Npe3eHTaLNOoHHbIe
martepuansi.

YnakoBka/kopobka nabopaTopum foMmkHa
obecneunBaTtb yaobHoe XxpaHeHue 1 coaepxaTb
noackasku Ans pacrosioKeHns CEHCOPOB U
ycTpoincTB nabopatopuv Ans yao6Horo
MCMonb30BaHus NpenofaBaTensMm n
obyuvatowmmMmcs.

TexHonornyeckasn HanpasB/ieHHOCTb

O6pasoBaTtenbHbIin
KOHCTPYKTOP Ansi
npakTukm 6roYHoro
nporpaMmMmnpoBaHusi ¢
9. KOMMNEKTOM AATYNKOB

PoboToTexHuyecknin Habop npegHasHayeH ans
N3y4eHUst OCHOB POBOTOTEXHWKM, AeTanewn,
Y3r0B 1 MEXaHU3MOB, HEOOXOANMbIX A4St
co3faHusi poboTOTEXHUYECKNX YCTPONCTB.
Habop npeacraBnsieT coborn KOMMnekT
CTPYKTYPHbIX 3NIEMEHTOB, COEANHUTENBHbIX

ONEMEHTOB U ANEKTPOTEXHUYECKMX 1 wr.

1 wr.



KOMMOHEHTOB.
Habop nossonsieT cobupatb (1
nporpaMmupoBaTb cobrpaemble MOAenu), 3
3M1EMEHTOB BXOASALLMX B €ro COCcTaBs, Moaenu
MeXaTPOHHbIX N POBOTOTEXHNYECKNX YCTPOWCTB C
aBTOMaTU3NPOBAHHLIM yrpaBneHnem, B TOM
4uCne Ha KOMEeCHOM X0y, a Tak e KOHCTPYKLUH,
OCHOBaHHbIX Ha 1cnonb3oBaHuK nepefay (B Tom
yncne YepBaYHbIX U 3ybyaThlX), a Tak xe
pblyaros.

CBETOAMOAHBIN MaTpUYHbIN Aucnnen ¢ 6enoi
NoACBETKOM Ha KOHTposnepe
Konuyectso nopToB BBOAa/BbIBOAA HA
KOHTponnepe He MeHee 6
KonunuyecTtBo KHOMOK HE MeHee 4
OObLLee KoNMYeCcTBO ANEMEHTOB: He MeHee 520
LUT., B TOM Yucne:
1) nporpaMmmunpyemMblit 610K ynpasnenus,
KOTOpbIi MOXET paboTaTb aBTOHOMHO U B
NMOTOKOBOM PEXUME;
2) cepBOMOTOPbI
3) gaTynk cunbl
4) paT4nK paccTosiHUs
5) patuuk uBeta
6) akkymynsTopHas 6aTtapes
7) MNnacTvkoBble CTPYKTYPHbIE 3NIEMEHTbI,
BKItoYasi nepopupoBaHHbIe anemeHTbl: 6anku,
KyOuKK, OCK 1 Banbl, COeANHUTENbHbIE
3MEeMEHTbI K OCAIM, LLUECTEPHW, NpeAHa3HaYeHHbIe
ONs CO3[aHust YepBsAYHbIX 1 3ybuaTbix nepeaay,
COEANHUTENBHbBIE U KPENEXHble 3NIEMEHTbI;
7) MNporpammHoe obecneveHmne, cnonb3yemoe
ANa NporpaMMUpoBaHnsa cobrpaembix
poBOOTOTEXHUYECKMUX MOAENEN N YCTPOWCTB,
AOCTYNHO ANSA cKaunBaHusa u3 cetn IHTepHeT
KomnnekT Ans usy4eHnst OCHOB 3NEKTPOHUKM U
pOBOTOTEXHUKM
Habop gomnxeH ObITb NpegHa3HadeH ans
NpoBeAeHNs y4ebHbIX 3aHATUI NO ANEKTPOHMKE 1
CXEeMOTEXHVKE C Lienblo n3ydeHnst Hanbonee
pacnpocTpaHeHHON areMeHTHO 6a3bl,
NPUMEHSEMON AN MHXEHEPHO-TEXHUYECKOTrO
TBOPYECTBA y4alLMXCcs U pas3paboTkn y4ebHbIX
mMozenen poboToB. Habop gomkeH No3BonsaTh
yyaliyMMcsi Ha NpakTKe OCBOUTb OCHOBHblE
TEXHOMOMMN NPOEKTUPOBAHNS
POBOTOTEXHUYECKNX KOMMNEKCOB Ha Npumepe
y4ebHbIX Mofenen poboToB, a Takke N3yunTb
OCHOBHblEe TeXHUYeCKMe peLleHns B obnactu
KMOGEpPHETUYECKMX 1 BCTPanBaeMbIX CUCTEM.
B cocTaB komnnekTa AomKkeH BXoanTe Habop
KOHCTPYKTUBHbBIX 3NeMeHTOB A5 COOpkM MakeTa
MaHUNYNALUMOHHOrO poboTa, KOMNMIEeKT
MeTannyeckmx KOHCTPYKTUBHbIX 3NEeMEHTOB ANS
cbopku MakeTa MobunbHoro po6orta u T.M.
B cocTaB komnnekTa BXoAUT HaGop 3MEKTPOHHbIX
KOMMOHEHTOB 5151 U3Y4YEHNS OCHOB 3MEKTPOHUKN
N CXEMOTEXHVKM, @ TaKKe KOMMNIEKT NPMBOAOB U
[aT4YMKOB Pa3nuyHOro Tuna Ans paspaboTkm
POBGOTOTEXHUYECKUX KOMMIEKCOB.
B cocTaB komnnekTa AOMKHO BXOAWTL: MOTOPbI C
3HKOAEPOM - HE MeHee 2 LUT, CEPBONPUBOL
6GonbLUoN - He MeHee 4 LT, CepBONPUBOA, Marblii
- He MeHee 2 WT, MHdpaKpacHbI JaTuuK - He
MeHee 3 LT, yNbTPa3ByKOBOM AaT4MK - HE MeHee
3 W, AaTyvK TemnepaTtypsbl - He MeHee 1 WwT,
[aT4MK OCBELLEHHOCTY - He MeHee 1 WwT, Habop
3MNEKTPOHHbIX KOMMOHEHTOB (PE3UCTOPbI,
KOHAEHCcaTopbl, CBETOAMOAB! Pa3NUYHOrO
HOMWHana), KOMNMEKT NPOBOAOB ANs
6ecnaeyqyHoro NpoToTUNMPOBaHUS, NnaTa
6ecrnaeqyHoro NpoTOTUNMPOBAHUS, akKyMymnsaTop
1 3apsiAHOe YCTPOMCTBO.
B cocTaB komnneKkTa AOMmKeH BXOANUTb
nporpaMmupyeMblin KOHTPONIep,
nporpammupyembin B cpege Arduino IDE vnu
aHarnornyHblx cBO6OAHO pacnpocTpaHAeMbIX
cpepax paspaboTku. MNMporpammupyembiin
KOHTpOnnep AomkeH obnagaTe noptamu Ans
NoAKNoYEeHNS LMPOBBIX 1 aHaNoroBbIX
Ob6pasoBatenbHblii Habop ycTponcTs, nHtepdecamm TTL, USART, 12C,
Mo MexaHuke, SPI, Ethernet, Bluetooth nnun WiFi.
MexaTpoHUKe 1 B cocTaB komnnekTa AOMmKeH BXOAUTb MOAY b
10.poboTOTEXHMKE TEXHUYECKOro 3peHusi, NnpeacTasnsatowmi cobon 1 wr. 1 wr.



YeTbipexoceBoi y4ebHbIn

poboT-MaHUNyNaTop ¢

MOZAYbHbIMY CMEHHBIMU
11.Hacagkamn

BbIYMCIIUTENBHOE YCTPOMCTBO CO BCTPOEHHBLIM
MVKPOTPOLIECCOPOM (KOM-BO siAep - He MeHee 4
LWIT, YacToTa sapa He meHee 1.2 T, 06bem
O3Y - He MeHee 512 M6, 06beM BCTPOEHHOA
namsiT - He MmeHee 8 '6), MHTerpupoBaHHOM
Kamepol (MakcvmaribHoe paspeLleHne
BUIEOMNOTOKa, NepefaBaeMoro no nHtepdeiicy
USB - He MeHee 2592 x 1944 ef.) n onTnyeckomn
cuctemon. Mogynb TEXHUYECKOTO 3pEHNS]
JoImkeH obnafaTb COBMECTUMOCTbIO C
pasnuYHbIMU NPOrpaMmMMpyeEMbIMU
KOHTpOIiepaMu ¢ NOMOLLbI0 MHTEPCEICOB -
TTL, UART, 12C, SPI, Ethernet. Moagynb
TEXHUYECKOTO 3PEHNUSI JOIHKEH UMETH
BCTPOEHHOE NporpamMMHoe obecneveHne Ha
OCHOBE orepaLoHHON cuctembl Linux,
No3BONSIOLLEE OCYLLECTBMATL HACTPOWKY
CUCTEMbl MALLMHHOTO 06Y4YeHUsi napameTpoB
HeWpOHHBbIX ceTel Ans o6HapyXeHNs OGbEKTOB,
onpeneneHns ux napaMmeTpoB 1 AarnbHeNnLe
naeHTudmKaumnn.

KomnnekT gomkeH obecneunBaTb BO3MOXHOCTb
M3yYeHusi OCHOB pa3paboTku NporpaMMHbIX U
annapaTHbIX KOMMIEKCOB UHXEHEPHbIX CUCTEM,
pelueHunit B ccpepe "IHTepHeT BeLlein”, a Takxke
peLueHunii B 06nact poboTOTEXHMKM,
MNCKYCCTBEHHOIO MHTEMNeKTa U MallMHHOTO
0byyeHus.

YuebHbilt poboT-MaHUNyNaTop npeaHasHaveH
Ansi 0CBOEHMS 06y4atoLLMMUCS OCHOB
pPOBOTOTEXHUKM, ANS NOATOTOBKM 0ByYatoLLMXCs K
BHepPEHWIO 1 MocneayoLlwemy UCnofb30BaHUIo
po60TOB B MPOMBILLNIEHHOM NPOU3BOACTBE.
KonuyecTtBo ocern pobota MmaHunynstopa -
yeTbipe.

MepeMmelLeHre MHCTPYMEHTa B MPOCTPaHCTBE Mo
TPEeM 0CAM JOIKHO YNPaBsaTbCS WaroBbiM1
AsuratensiMu. HanpsbkeHne nuTaHus LaroBbix
nsuratenen He bonee 12 B.

CepBogpuraTens YeTBEPTON OCK JOIKEH
obecrneynBaTb NOBOPOT NHCTPYMEHTA.

Yron noBopoTa MaHunynaTopa Ha OCHOBaHUK
BOKPYr BepTUKanbHoi ocu He MeHee 180
rpagycos.

[ina onpegeneHunst NONOXeHWs MaHunynsaTopa
npu NOBOPOTE BOKPYT BEPTUKANbLHOW OCU [OMKEH
1cnosnb3oBaThCs dHKOAEP.

Yron noBopoTa 3a4Hero nrieya MaHunynsitopa
He meHee 90 rpagycos.

Yron noBopoTa nepeaHero nreva MaHunynsitopa
He meHee 100 rpagycoB.

[ins onpegenexHust NonoXxeHus 3agHero un
nepeaHero nney MaHunynsaTopa fomkeH
1Cnosnb30BaThCs rMPOCKOM. Yo noBopoTa fno
yeTBepTon ocn He MeHee 180 rpaaycos.
[omxkHa 6bITb BO3MOXHOCTb OCHALLEHUS
CMEHHbIMW Hacagkamu (Hanpumep, AepxaTenb
KapaHgalla unu chnomactepa, npucocka ¢
cepBoaBuraTenem, MexaHU4eckoe 3axBaTHoe
YCTPOWCTBO C CepBoABUraTenem, ycTpomicTBo
NS Na3epHON rpaBUPOBKM UM YCTPOMUCTBO ANs
3D-nevatn).

[omkHa OblTb BO3MOXHOCTb NOAKIMOHYEHNS
[OMNOMNHUTENbHBIX YCTPONCTB (Hanpumep,
TpaHcrnopTepa, penbca Ans NepeMeLLeHnst
poboTa, nynbTa ynpasneHns Tmuna AXKONCTUK,
Kamepbl MaLLMHHOO 3PEHWSI, ONTUYECKOrO
Jatyuka, Moayns 6ecrpoBOAHOrO AOCTYrA.
Po6oT-maHunynatop gomkeH obecneynsaTb
nepemelLeHne Hacaakv B MPOCTPaHCTBE,
aKTUBaLUMIO Hacaaku, BO3MOXHOCTb NOMy4eHUst
CUrHanoB OT KaMepbl U AaTYUKOB, BO3MOXHOCTb
yNpaBneHnst AOMNOSNTHUTENbBHBIMU YCTPOUCTBAMM.
Matepwan kopnyca - antoMuHuii. lnametp
paboyeit 30HbI (6e3 y4eTa HaBeCHOro
MHCTPYMEHTa 1 YeTBEepTON ocK) He meHee 320
MM. VIHTepdeiic nogkniovermns - USB.

[omkeH MMeTb BO3MOXXHOCTb aBTOHOMHOM
paboTbl 1 BHELLHEro ynpaBneHusi.
YnpaBnsitoLwuii KOHTPonep A0MKEH ObITb
COBMECTUM co cpefoit Arduino.

YnpaBnsitoLwuii KOHTPOsfiep COBMECTUM CO
cpenov nporpammupoBaHust Scratch, n s3bikom

nporpammupoBaHusi C. 1 wr.

1 wr.



[lomkeH obecneyvBaTb NOBOPOT MO NEPBbLIM
TpPeM OCAM B 3aAaHHbIN Yron 1 Ha 3aAaHHbIN
yron, NoBOPOT MO YETBEPTOW OCU Ha 3a[aHHbIV
yron, ABwkeHune B koopauHatel X, Y, Z,
nepemellieHne Ha 3aJaHHOe paccTosHMeE No
koopavHatam X, Y, Z, nepefadvy AaHHbIX O
TeKyLLeM NONOoXeHUN yrnoB., nepeaadvy AaHHbIX O
TeKyLLMX KOOPAUHATaX MHCTPYMEHTA.

[ornxeH nogaepxusaTb nepemeLleHve B
[eKapToBbIX KOOPAMHATAX U yrnax noBopoTa
ocel, C 3ajaHHOW CKOPOCTbIO U YCKOPEHMEM.
Twnbl NnepemMeLLeHnin B AekapToBbIX
KoopauHaTax: ABVKEHVE Mo TpaeKkTopuu,
OBWXEHMUE Mo NPsSMOoW Mexay ABYMS TOUKamu,
nepenpbirMBaHne U3 TOYKN U TOYKY (NepeHoc
obbekTa).

O6pasoBaTenbHblil KOMNIEKT JOMKeH ObITh
npefHasHayveH ans usyvyeHuns
pPOBOTOTEXHNYECKUX TEXHOMOTI, OCHOB
NHAOPMALIMOHHBIX TEXHOMOMMIA U TEXHOMNOMNI
NPOMBbILLMIEHHON aBTOMAaTU3aLMK, a TakxKe
TEXHOMOrMN NPOTOTUMNPOBAHWA N aaAUTUBHOIO
Npon3BOACTBA.

B cocTaB komnnekTa AOMKHO BXOAUTD!

1) MHTennekTyanbHbI cepBoMogynb C
MNHTErpMpOBaHHON CUCTEMOW YrpaBneHus,
nossornsioLelrt 06beAnHATL CEPBOMOAYNMN APYr C
ApYrom no nocrneposaTenibHoOMy MHTepMENCy -
He MeHee 6 LWT;

2) PoboToTeXHNYECKWI KOHTPONMep MOAYILHOTO
TMNa, NpeacTaBnsaoLWwmii cobor ogHoMNaTHbIN
MWKPOKOMINbIOTEP C OnepaLnoHHON CUCTEMON
Linux, o6 beAnHEeHHbIN ¢ nepudepunHbIM
KOHTPOSSIEPOM C NMOMOLLIbIO NNaThl PacLLUMPEHUs.
Po60TOTEXHUYECKMIN KOHTPONEP OOMKEH
YA0BNETBOPSATL TEXHUHECKMM XapaKTepucTKam:
KON-BO siAep BCTPOEHHOrO MUKPOKOMMbIOTEPa -
He MeHee 4, TaKToBas YacToTa S4pa - He MeHee
1,2 Tu, o6bem O3Y - He meHee 512 M6,
Hanuuve nHTepdencos - SPI, 12C, 12S, TTL,
UART, PWM, undpoBble 1 aHanorosble nopThbl
NS NOAKMHYEHNS BHELLHWX YCTPOUCTB, a Takke
WiFi unwn Bluetooth ans kommyHukaumm co
BHELUHUMW yCTpoicTBammn. PoboToTexHuyeckuin
KOHTpOnep AomkeH obecneunsatb
BO3MOXHOCTb MPOrpaMMUPOBaHUS C MOMOLLIbIO
cpeacTs s3bikoB C/C++, Python n ceobogHo
pacnpocTtpaHsieMoit cpeabl Arduino IDE, a Takke
ynpasneHus Moaensmy poboTOTEXHUYECKUX
cucTem ¢ nomolubto cpeabl ROS.

3) BblumncnnTenbHbI MOAYb CO BCTPOEHHbIM
MWKPOKOHTPOMNEPOM - He MeHee 1 LWT.
BbluncnuTenbHbI MOAYNb AOMKEH 06nagaTh
BCTPOEHHbLIMU LMPOBLIMU NOPTaAMU - HE MEHee
12 Wt 1 aHanorosbIMKN NopTamu - He MeHee 12
LIT. BbluMCNNTENBHBIN MOAYNb JOKEH
obnagatb BCTPOEHHbIM Moaynem 6ecnpoBogHo
cBa3n Tuna Bluetooth n WiFi ansa cosganus
annapaTHO-NPOrpamMMHbIX PELLEHWI 1
"yMHbIX/CMapT"-yCTPOWCTB ANs pa3paboTkn
pelueHnit "VIHTepHeT BeLlein".

BbluncnutensHbI Mogynb AOMKeH obnanaTb
COBMECTUMOCTbIO C nepudpeprinHbIMM NnaTamm
ans nogkntodeHus k cetn Ethernet n
NOAKMIOYEHNS BHELLIHEN CUIMOBOW Harpy3sKu.

4) Mopyrb TEXHUYECKOro 3peHus,
npeacTaBnsoLwmii cobor ycTponcTeo Ha 6ase
BbIYVCNIUTENBHOrO MUKPOKOHTPONEpa u
MNHTErpupoBaHHON kamepsbl, obecneymBatoLlee
pacno3HaBaHue NPOCTENLLNX N306paxeHuii Ha
MoZyrne 3a cHeT COBCTBEHHbIX BbIYUCIUTENbHbIX
BO3MOXHOCTEW - HE MeHee 1 wWT;

Mopaynb TEXHUYECKOTO 3pEeHUst AOIKEH
obecneynBaTb BO3MOXHOCTb OCYLLECTBATb
HacTpoiky akcnoauuum, 6anaxHca 6enoro, HSV
COCTaBnsoLWKMX, nnowiaav obHapyxnsaemon
obnacTu n3obpaxeHus, oKpyrnocTn

ObpasoBaTenbHbli HAbop 06Hapyx1BaeMo 0bnacTn N3obpaxeHns,

ONs U3yyeHust
MHOFOKOMMOHEHTHbIX
POBOTOTEXHUYECKMX
cucTeM u
MaHUMYNSLMOHHBLIX

12.poboToB

nonoxeHune obHapyxvBaeMblx obnacremn
OTHOCWTESbHO Apyr Apyra

Mogynb TeXHUYECKOro 3peHust JOMKeH UMeTb
BCTPOEHHble MHTepderickl - SPI, UART, 12C unu
TTL onst KOMMyHWKaLMKU Apyr ¢ APYroM unm

BHELLUHUMU YCTPOMNCTBAMM. 1w,

1 wr.



5) KoMNneKT KOHCTPYKTUBHBIX 3N1IEMEHTOB U3
MeTanna ans cbopku MoAenu MaHunynsTopos -
He MeHee 1 WT;

6) KoMnnekT anemeHToB Ansi cOOpKM BaKyyMHOro
3axBara - He MeHee 1 WwrT.

O6pa3zoBaTenbHbI POGOTOTEXHUYECKIIA
KOMMNMEKT JOMKeH coaepxaTb Habop GubnunoTtek
TPeXMepHbIX Mofenen Anst NpOTOTUNMPOBaHUS
Mogenen MoGUIbHBIX U MaHWUMYNSALMOHHBIX
po60oToB pasnuyHoro Tuna. B coctae komnnekTa
LOIDKHBI BXOAWUTb UHCTPYKLMU U METOANYECKME
yKasaHusi no paspaboTke TpeXMepHbIX Moaenei
MOBUIbHBIX POBOTOB, MaHUMYNALNOHHBIX
pOBGOTOB C pasnMuHbIMK TUMAMWU KUHEMATUKU
(yrnoBasi kKMHemMaTvKka, nrocko-napannensHasi
KMHeMaTuka, aenbTta-knHematuka, SCARA vnu
pblYaxHasi KuHemaTtuka, nnatcopma CTioapra u
T.M.).

O6pa3zoBaTenbHbI POGOTOTEXHNYECKIIA
KOMMNMEKT JOMMKEH CoAepaTb MHCTPYKLUUM NO
NPOEKTUPOBaHNIO POBOTOB, NHCTPYKLIMK U
METOAVMKUN OCYLLECTBMNEHNS UHKEHEPHbIX
pacyeToB Npu NPOEKTUPOBaHWM (pacyeTbl
Harpysku 1 MOMEHTOB, pac4eT MOLLHOCTU
NPUBOAOB, pacyeT NnapameTpoB KUHEMATUKU 1
T.M.), UHCTPYKLMM No pa3paboTke cuctem
ynpaBreHns 1 nporpammHoro obecneyeHms ans
ynpaeneHus pobotamu, MHCTPYKLMN U METOAMNKM
no pa3paboTke cucTeM ynpaBneHns ¢
3MeMeHTaM1 NCKYCCTBEHHOTO MHTENMEeKTa n
MaLLMHHOrO 0By4eHus.

KomnbtoTepHoe obopyanoBaHue

13.HoyTbyk

Tenexka - XxpaHunuiie
14.HoyTOYKOB

Popm-cakTop: HOYTOYK;

XKectkas, HeoTknYaemas knasumarypa:
Hanuyve;

Pycckas packnagka knasuaTypbl: Hanuyue;
[wnaroHanb akpaHa: He MeHee 15,6 AtoiMOB;
PaspelueHune akpaHa: He meHee 1920 x 1080
nukcenen;

KonunuecTBo sigep npoueccopa: He MeHee 4;
KonunuyectBo NoToKoB: HE MeHee 8;

BasoBas TakTOBas YacTtoTa npoleccopa: He
meHee 1 MTwu;

MakcumanbHasi TakToBasi YactoTa npoteccopa:
He meHee 2,5 Ty;

Kaww-namsiTb npoueccopa: He MeHee 6 MbaiiT;
O06beM yCcTaHOBINEHHON onepaTBHOM NaMATK:
He MeHee 8 [GanT;

O6beM noaaepKMBaeMon onepaTuBHOM NaMaTh
(Anst BO3MOXHOCTW pacluMpeHunst): He MeHee 24
[GanT;

O6bem Hakonutens SSD: He meHee 240 GanT;
Bpems aBToHOMHOI paboTbl OT 6aTapen: He
MeHee 6 Yacos;

Bec HoyTGyka C yCTaHOBNEHHbLIM
akKymynsTopom: He Gonee 1,8 kr;

BHrewwHuit nHTepdeiic USB ctangapTa He Huxe
3.0: He MeHee Tpex cBOBOAHbIX;

BHrewwHwuit nHTepdeiic LAN (ncnonb3osaHune
NepexoaiHVKOB He NPedyCMOTPEHO): Hann4ue;
Hanwnune moaynen n nitepdeiicos
(Mcnonb3oBaHe NEPEXOAHUKOB He
npeaycmotpeHo): VGA, HDMI;

BecnpoBoaHas ceasb Wi-Fi: Hanuune c
noaaepxkon ctangapta IEEE 802.11n unu
COBpPEMEHHEE;

Web-kamepa: Hanunuue;

MaHunynsaTop "Mbilwb": Hanuyue;
MpepycTaHoBneHHas onepaumvoHHas cuctema ¢
rpadmyecknM nonb3oBaTenNbCKMM UHTEPdENCcoMm,
obecneuyunBatoLas paboTy pacnpocTpaHeHHbIX
ob6pa3zoBaTenbHbIX Y 0BLLECUCTEMHbIX

NPUNOXeHNI: Hanuyve. 1 WwT.

TIN Kopnyca: meTar;
BO3MOXHOCTb 6€30MacHOro 3aLyLLEHHOro
3aMKOM XpaHeHUsi HOyTOYKOB: Hanu4ue;
BO3MOXHOCTb 3apsiAKM HOYTOYKOB: Hanuuue,
noaAepkka HoyTOYKOB 13 KOMMNIIEKTA NMOCTaBKY;
Hanuyve poytepa Wi-Fi ctaHpgapta 802.11n unm
coBpeMeHHee: 1 wrT.

noAAepkka HOyTOYKOB 13 KOMMNIIEKTA NMOCTaBKY;
KONMYeCTBO HOYTOYKOB: OT 6 LUTYK, NogaepxKa
HOYTOYKOB 13 KOMMNEKTA NMOCTaBKY;
HanpsikeHne nutanus: 220 B\50 IMy;

1 WwT.



MoTpebnsiemasi MOLLUHOCTb, BT (Makcumym):
2500;

MoTpebnsiemblii TOK, A (Makcumym): 12;
[nuHa wHypa anekTponutaHus: ot 2,5 meTpa;
3awmTa oT nepeHanpsixeHusi, KOPOTKOro
3aMblkaHWsA: Hanu4ue;

Koneca ans nepeasuxeHnsi C TOPMO3OM:
Hanuuue.



