[IEPEYEHD

HAITPABJIEHHOCTEH «TOUKA POCTA»

Ipunioxenune 3

k Konnenunu Meponpusitust

CPEJACTB OBYUEHUMA U BOCIIMTAHNA B LHEJIAX CO3AAHUA B OBILIEOBPA3OBATEJIBHBIX OPTAHU3ALIUAX, PACITOJIOXKEHHBIX
B CEJIbCKOM MECTHOCTHU U MAJIBIX TOPOJIAX, LIEHTPOB OBPA3OBAHV ECTECTBEHHO-HAYYHOI U TEXHOJIOI MYECKOM

Ne O0pa3oBaTeNbHOE PELICHHE Onwucanue I10 Kommuectso Kommuectso
CIAUHUILL JIsd CAUHUIL T
obuieobpaso- MaJIOKOMII- Komnuecrso
BaTCJIbHBIX JICKTHBIX
o CAUHUIL 1T
opraHu3zanui, He obueobpaszo-
poUIILHOT
SABJIAIOMINXCSA MaJIo- BaTCJIbHBIX
o OKOMIIJIEKTa
KOMIIJICKTHBIMHA opraHusanvu
(cTaHAPTHBIH (cTaHApTHEIN
KOMIIJIEKT) KOMIIJIEKT)
EcTecTBeHHOHAYYHAsI HANIPABJIEHHOCTh
1 Oobwee ooopyooeanue (uzuka, xumus, ouonozus)
1.1 | lludposas nabopaTopus Hudposoil 1aTuuk myssca He MeHee 4 1IT. -
yaeHndeckas (pu3nKa, XuMus, udpoBoil TaTInK FIEKTPONPOBOTHOCTH HE
ouonorus) MeHee 4 1IT.
udposoit natunk pH HEe MeHee 4 miT.
IudpoBoit maTunk MONIOKEHHS HE MEHEE 4 IIIT.
udposoii maTdynk TeMIepaTypsl He MeHee 4 TIT.
udposoit maTdynk aOCOTIOTHOTO TaBJICHUS HE
MeHee 4 mIT.
Hudposoii ocrimmrorpaduaeckuii TaTINK HE
MeHee 4 mIT.
udposoit maTdnk apTepruaIbHOTO TAaBICHUS HE 3 5 0

MeHee 4 mT.

HudpoBoit maTank cimpoMerp (IbIXaHMs) HE
MeHee 4 mT.

Becsr snexrponnsie yaeonsie 200 T He MeHee 4 mIT.
Mukpockon He MeHee 4 IIT.

Habop 17151 M3roTOBIEHNST MUKPOIIPENapaToB He
MeHee 4 WT.

MukporperiapaTsl (Ha0op) He MeHee 4 TIT.
CoenuHuTENbHBIE IPOBOAA, IPOIPAMMHOE
obecrieueHne, METOAMYECKIE yKa3aHUs He MeHee 4
IT.
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KOMIIJICKT COITYTCTBYIOIINX 3JIECMCHTOB IJIsA
OILITOB 110 MEXaHHMKE HE MeHee 4 1IT.
KOMIIJICKT COIMMYTCTBYIOIIMNX 23JICMEHTOB JJI

OITBITOB IO MOJIEKYJISIPHOM (pU3KKe HE MeHee 4 IIT.

KOMIIJICKT COITYTCTBYIOIINX 3JICMCHTOB IJIA
OIIBITOB ITO 3JICKTPOJUHAMUKE HE MCHEC 4 mmr.
KOMIUIEKT COINYTCTBYIOIIUX 3JICMCHTOB JIA
OIBITOB I10 OIITHKE HE MeHee 4 IIIT.

1.2

Kommuiekt nmocyasl u
000pyIOBaHUS ISl YAIEHUIECKUX
orbITOB ((pr3nKa, XUMHUS,
OMOIOTHA).

[lItaTuB MaboOpaTOPHBI XUMUYECKUH HE MeHee 4
IIT.

Hab6op gamek Ilerpu He Mmenee 4 miT.

HaGop uHCTpYyMEHTOB IpenapoBatbHBIX HE MEHEe
4 .

Jloxxka Amst COKATaHMS BEIIECTB HE MeHee 4 TIT.
Crymka dapdopoas ¢ mecTukoM He MeHee 4 TIT.
Ha6op 6aHOK /st XpaHEHUS TBEPABIX PEaKTHBOB
(30 — 50 mu1) HE MeHee 4 miT.

Habop cknsHoK ((h1akoHOB) 7S XpaHEHUs
pPacTBOPOB PEaKTHBOB HE MEHee 4 TIT.

Ha6op mpubopok (I1X-14, ITX-16) e menee 16
IIT.

[Tpubop anst mody4eHrs ra30B He MeHee 4 MIT.
CnupToBKa HE MeHee 4 IIT.

I'oprodee mis ciUpTOBOK HE MeHee 4 1miT.
OdunbrpoBaibHas Oymara (50 mT.) He MeHee 4 1mT.
Konba xonnueckas He MeHee 4 1mT.

[lanouka crexnsaHHas (C pe3NHOBBIM
HaKOHEYHUKOM) He MeHee 4 iT.
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UYamreuka Jutst BeITapuBaHus (BhITApUTENIbHAS
yalieyka) He MeHee 4 1IT.

MepHbIif nuaMHIP (TJTACTUKOBBIN) HE MeHee 4 IT.
Boponka ctexnsHHasg (Manas) He MeHee 4 IIT.
Crakan crexisanHbIi (100 M) He MeHee 4 mT.
I'azooTBOHAS TpyOKa HE MEHEE 4 IIT.

Oobopyoosanue 01 usyuenus ouonozuu

2.1

KommnekT Ba)KHBIX npernapaTtonB
JIEMOHCTPaIIMOHHBIN

1 xomrutekt, He MeHee 10 mpemapaTos:
Brnaxwsrit nmpemapat "be3zyoka"

Braxxuerii npenapat "T'amroka"

Braxxuerii nmpenapat "BHyTpeHHEE cTpoeHHE
OpPIOXOHOTOr0 MOJUTIOCKA"

Braxxuerii npenapat "BHyTpeHHEE CTpoeHHE
KpBICHI"

Brnaxwsrit nmpemapat "BHyTpeHHEe cTpoeHne
AATYIIKA"

Brnaxwsrit nmpemapat "BHyTpeHHEe cTpoeHne
JagnziniS e

Brnaxwsrit nmpemapat "BHyTpeHHEe cTpoeHne
pBIOBI"

Bnaxusiii npenapar "Kapacsp"

Brnaxwsrit mpemmapat "Kopens 6000Boro pacteHus ¢
KITyOeHpKamMu"

Brnaxusiii npenapat "Kpeerka"

Bnaxuslii npenapat "Hepeuna"

Brnaxwnsrit nmpenapat "Pa3Butne KocTucTol phIOH!"
Bnaxuslii npenapat "Pa3Butue Kypuusl"
Brnaxxneiii npenapar "Cuudomenysa"
Bnaxwnsril npenapat "Tpuron”

Brnaxxueiit npenapar "Uepenaxa 6onornas"
Bnaxnsii npenapat "Yx"




Ne O0pazoBaTenbHOE PeLICHHE Onwucanne I10 Kommuectso Komuectso
CIOUHUL JIsd CIOUHUI )T
ob1eobpaso- MaJIOKOMII- Komnuecrso
BaTCJIbHBIX JICKTHBIX
i 61eo6paszo- CAHHL U
opraHu3zauuii, He 00111€00D! TpOdHIBHOT
SIBJIIFOIUXCA MaJio- BaTCJIbHBIX
o OKOMIIJICKTa
KOMIIJICKTHBIMHA opraHusanvu
(cranapTHbII (cranmapTHBIN
KOMILJIEKT) KOMILJIEKT)
Bnaxxusrit npenapat "Smepuia"
2.2 | Komruiekt repbapues 1 KoMIUTEKT, HE MeHee 8 TepOapueB -
JIEMOHCTPALIMOHHBIN I'epbapwuii "JlepeBns u KycTapHUKH"
I'epbapwuit "lukopactyiue pacTeHus "
poap pacTymue p
I'ep6apwmii "KopmoBsie pactenus”
I'ep6apwmit "KynsTypHBIC pacTeHus"
I'epbapwmii "JlekapcTBeHHBIC pacTeHUs"
I'epbapwmii "MenoHOCHBIC pacTeHHS" 1 1 0
I'ep6apwuit "Mopdomnorus pacrennii”
I'epbapwuit "OcHOBHBIE TpyMITBI pacTeHUH"
I'ep6apwmii "Pacturenbupie coodmecTna
I'ep6apwii "CenbCckoX03sHCTBEHHBIE pacTeHUs "
I'epbapwmii "SI moBuThIC pacTeHUS"
I'epbapwuit k Kypcy OCHOB 110 001IIel OMOTOrHN
2.3 KomIutekT Komtekimit 1 kommiekT, He MeHee 10 KomIeKIui -
JIeMOHCTpalMoHHbIH (110 pa3HeiM | Komneknus "I"onoceMeHHbIe pacTeHus"
TeMaM Kypca OMOJIOTHH ) Komnekius "O6urarenn Mmopckoro mgHa'"
Konneknus "Ilaneontonornueckas”
Komnekius "[IpencraBurenn oTpsiioB HACEKOMBIX "
p P
Konneknus "IIpuMeps! 3alIUTHBIX 1 1 0

MIPUCIIOCOOIEHUH Y HACEKOMBIX "

Komnekmus "[IpucnocodutensHbIe N3MEHEHHS B
KOHEYHOCTSIX HACEKOMBIX"

Komnneknus "Pa3Butie HACEKOMBIX C HEMOJIHBIM
npeBpalieHuem"

Komnneknusa "Pa3BuTne HaCEKOMBIX C ITOJTHBIM
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npeBparieHuem"

Komnexus "Passurtie mmeHuis"”
Komnekuus "Pa3sutue 6a00uxu"
Komnexmus "PakoBUHBI MOJUTFOCKOB"
Komnekius "CemeiictBa 6abouex”
Komnekmus "CemeiicTBa xKyKkoB"
Komnexmus "Cemena u mions!”
Komnexmus "®opma cOXpaHHOCTH UCKOITAEMBIX
pacTeHui U )KUBOTHBIX"

Habop maneoHTONOrnuecKux Haxoa0K
"[TporcxoxieHne demoBeKa”

2.4

Hudporas maboparopwusi Mo
ouomoruy (6a30BBIH YPOBECHB)

OO0ecrieunBaeT BBINOIHEHUE J1a00paTOPHBIX pabOT
Ha YpOKax 110 OMOJIOTMY B OCHOBHOM ILIKOJIE U
IIPOEKTHO-UCCIIEI0BATENBCKON EATEIbHOCTH
y4aluxcs.

Kommnekrauus:becnpoBogHONH MyJIBTHIATYUK IO
Ononoruu ¢ 6-10 BCTPOSHHBIMH JTATIAKAMH:
Hatuuk Bnaxknoctu (0...100%)

Hatunk ocBemeaHoctH (0...188000 k)
Haruuk pH (0...14 pH)

Hatuuk temmepatypsl (-40...+165C)

Hatuauk snexrponpoBomumoctH (0...200 MxCwm;
0...2000 MxCwm; 0...20000 MxCwm)

JaTtuuk Temrepatypbl OKpyKaromiei cpems (-
40...+60C)

Akceccyapsl:

Kabens USB coenunauTenpHblil 3apsaHoe
yerpoiictBo ¢ kabenem miniUSB USB Ananrep
Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO 110 SKCIUTyaTaluu
uu¢poBoii 1abopaTopun

Hudposas BuaeokaMepa ¢ METAIITMYECKUM
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mratuBoM (paszpertenue 0,3 Mmukce)
[IporpammHoOe oGecriedeHne

Meromnueckue pekomengarmu (30 pador)
Hasnuure pyccKOsI3bIYHOTO CaiiTa MOICPKKH,
HaJIMIUEC BUIICOPOJIMNKOB.

Oobopyoosanue 013 uzyueHus Xumuu

JeMoHcTpanmoHHoe
o0opyaoBaHHe

CTONIMK TOXBEMHBINA

[IITaTuB 1EMOHCTPAIIUOHHBIA XUMUYECKUMN
Anmapart asis IpoBeIeHUsT XUMUYECKUX peakinuii
Habop s smekTpoan3a 1eMOHCTPaIliOHHBIN
KomrutekT MepHBIX K00 Majoro oosemMa

Hab6op dbmakono (250 — 300 mur 11t XpaHeHUS
pPacTBOPOB PEaKTHBOB)

[Tpubop Amnst OMBITOB IO XUMHH C SJIEKTPUIECKAM
TOKOM (J1a00paTOPHBIIA)

[Ipubop Ans MILTIOCTPAIIUHU 3aKOHA COXPaHEHUS
MaccChI BEIIECTB

JemuTenpHast BOPOHKA

YcraHoBKa IS MTePEeroHKY BEIIECTB

[Ipubop asst mody4eHus ra3os

banst koMOMHUpOBaHHAs JTabopaTopHas
®dapdopoBas cTymnKa ¢ MECTUKOM

Kommutekt Tepmomerpos (0 — 100 C; 0— 360 C)
Kommnekr "HaTtypanbHble 351eMeHThI TaOIHLIbI
Menneneena"
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Kommnekr "HaGop Mozenel KprcTamInaecKux
peurerok"” (anMasa, rpaduTa, YrIIEKUCIIOro rasa,
JKese3a, MarHus, Meau, OBapeHHOoU comnu, Hoja,
JIbJIa WK KOHCTPYKTOP YIS COCTABJICHUS MOJICKYJI)

3.2

Kommuiekt xummaeckux
PEaKTHBOB

Hab6op «Kucnoter» (a30THas1, cepHas, COJsHas,
oprodochopHas)

Hab6op «I'napokcumbly (THIPOKCHT Oapws,
THAPOKCU KAWL, THIPOKCHI KaJIbITUS, THAPOKCH
HaTpHs)

Habop «Oxcuasl MeTamuioBy (aIFOMUHUS OKCHI,
Oapwms okcnn, xenesa (I11) okcw, KaTbIus OKCHT,
Maruus okcua, meau (I1) okcum, ITHHKa OKCHT)
Hab6op «Illemounsie 1 mea0IH03eMETbHBIE
MeTaJUTBDy (JIMTHIA, HATPHUH, KAJTBITHN)

Ha6op «Meramnbn (amoMUHUAH, XKene30, MarHHH,
MeIIb, ITUHK, OJIOBO)

Habop «lllenounsie u menoYHO3eMeNbHBIS
MeTaITbDy (JINTUH, HATPUHN, KAJTBITU)

Habop «Orueonacusle BemecTtay» (cepa, hochop
(xpacHbrit), okcug Gocdopa(V))

Habop «I"anorensn» (nox, 6pom)

Habop «"anorenuap» (aIFOMHHUS XITIOPHI,
aMMOHUS XJIopua, 6apus xiopu, xxenesa (I11)
XJIOPHUJI, KaJTUsl HOAMT, KAIUS XJIOPU, KaJIbITHs
XJIOPUL, TUTHS XJIOpua, Maraus xiaopu, memu (11)
XJIOpUJI, HATpUsL OpOMUJT, HATpHst PTOPUI, HATPUS
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XJIOpUJ, IMHKA XJIOPUJ )

Ha6op "Cynbdatsl, cynbduapl, cyabQuTh”
(amomuHUS cynbdaT, aMMOHHS CyIb(haT, Kesesa
(IT) cynbdun, xenesa (II) cynbdar, 7-Mu BOIHBIH,
kanus cynbgat, kobanbra (1) cynsdar, maraus
cynsdar, meau (1)) cynbdar 6e3poanbiit, meau (11)
cynbdat 5-Tv BOIHBIH, HATPHS CYIb(U, HATPHSI
cynbduT, HATpUs cyabdaT, HATPHUS THAPOCYIb(aT ,
HUKENS Cyabdar

Hab6op "Kapbonate!" (amMonms KapOoOHAT, KaIHst
kapoonat, meau (I1) kapOoHAT OCHOBHO#, HATPHUS
KapOOHAT, HATPHS TUIPOKAPOOHAT)

Ha6op "®ochatel. Cunuxatsl" (Kanus
MoOHOTHApoopTodocdaT, HATPUs CUIUKAT 9-TH
BOJHBIN, HATPHS opTodhochaT Tpex3aMeleHHBIH,
Hatpus auruapodocdar)

Hab6op "Anerarsl. Pomanuasr. CoennHEHUS
xkene3a" (kamus arerat, kamst Geppo(1l)
rekcanuanu, kaaus ¢peppo (I11) rekcammonu,
KaJIisl pOaHK, HATpuUs alleTaT, CBUHIIA alleTar)
Ha6op "Coenunennst mapranma” (Kaums
nepmanranar, Maprasna (1V) oxcun, mapranma (I1)
cyibdaT, MapraHia XJOpHI )

Ha6op "Coenunennst xpoma" (aMMOHHS TUXPOMAT,
Kalus AUXpomar, kaiust xpomart, xpoma (I11)
XJIOpUJ 6-TH BOIHBIN)

Ha6op "Hurtpatsr" (amroMUHHS HUTPAT, aMMOHUS
HHUTpAT, KaJusi HUTpart, Kaubius Hutpat, meau (11)
HUTpAT, HATPUS HUTPAT, cepedpa HUTpaT)

Hab6op "Mannkatopsr” (JaKMOU, METHIIOBBIH
opaHKeBblil, heHondranenH)

Habop "Kucnopozacoaepxaiye opraHu4ecKe
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BerecTBa" (alleToH, TIULEPUH, JUITHIIOBBIN 3dup,
CIHPT H-OYTHIIOBBIH, CIUPT W30aMHUJIOBBIH, CITUPT
N300y THIIOBBIH, COIMPT STHIIOBBINA, (eHOI,
(hopmaniH, STUIIEHTIIMKOIb, YKCYCHO-3THUIIOBBIT
a¢up)

Ha6op "YraeBogoponst" (0eH3MH, FeKCaH, He(Th,
TOJTYOJI, ITUKIIOTECKAH )

Ha6op "Kucnots! opranndeckne” (kuciora
AMHHOYKCYCHasl, KHCJIOTa OeH301HAas1, KHCIIOTa
MacIIsiHasl, KHCIIOTa MypaBbUHAs, KUCIIOTa
OJIEMHOBAsI, KUCJIOTA MaJbMUTHHOBAS, KHCIIOTA
CTeapuHOBAasl, KHCIOTa YKCyCHasI, KHCIOTa
IaBeseBas)

Hab6op "YraeBonsl. AMUHBI" (aHWJITUH, aHUJIAH
CEpHOKHUCIBIN , JI-TIr0K03a, METUIIaMUH
THUAPOXJIOPH]T , caxapo3a)

3.3

KoMmieKkT KOJUIeKIINH U3 CITHCKa

Konnekuus "Bonokna"

Komnexkius "KameHHBIH yrois M TPOIYKTHI €r0
repepadoTku”

Kostexms "Mertaiuisl 1 criaBbl”

Komnekius "Munepanst 1 ropasie iopozst” (49
BHJIOB)

Komnekius "MunepanbHbIe yA0OpeHUs"
Komnekmus "HedTs 1 mpoaykThl ee mepepaboTku”
Kommeknus "Ilnactmaccsr”

Komnekuus "Tomnuso"

Konneknus "Uyrys u crans"

Konneknus "Kayuyx"

Konneknus "lllkana teepaoctu"

Habops! a5 MoznennpoBaHus CTPOSHUS
OpPraHMYEecKHX BeUIeCTB (YyUYEeHUYECKHE)
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3.4

Hudposas nmadbopaTopust 1o
XuMuH (6a30BBIH YPOBEHB)

ObecrieunBaeT BBHITIOHEHHE JIA00OPATOPHBIX
paboTIIo XMMHUHU Ha YPOKaxX B OCHOBHOH IIIKOJIE U
MIPOEKTHO-UCCIIEIOBATENLCKON e TeTbHOCTH
yUamuxcsl.

Kommaexkramus:

becripoBomHON MyIbTHIATIHK IO XUMUH C 4-Ms
BcTpoeHHBIMU Aatunkamu: [Jatauk pH (0...14 pH)
JlaTuuk BBICOKOM TeMmepaTyps (TepMoIapHbIi) (-
200...+130 C)

Hatunk smexrpompoBoauMocTH (0...200 MxCwM;
0...2000 MxCwm; 0...20000 MxCwm)

Harumk Temmepatypsl miatuaoBbIi (-40...+180 C)
OTtnenbHBIE NTATYUKH:

JlaT4uK ONTHYECKON IIJIOTHOCTH

Axkceccyapsr:

Kabens USB coenuHuTENbHBIN 3apsaaHoe
ycrpotictBo ¢ kabemem miniUSB USB Anxantep
Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO 10 3KCILTyaTaIluH

g poBoi TabopaTopuu

Hab6op mabopatopHoii ocHACTKH

[IporpammHoOe oOecriedeHne

Meroaudueckne pekoMeHmanuu (A7 yUeHUKa -
40 pabor w gna yumrens) — Hammuwme
PYCCKOSI3BIYHOTO CaliTa TOMIEPKKH, HAIA4INe
BHJICOPOJTMKOB.

Oobopyoosanue 0na uzyuenus Qu3uku
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4.1

O0opynoBanue JiIst
AEMOHCTPAIIMOHHBIX OITBITOB

[IITaTuB 1EMOHCTPAIMOHHBIN

CTOJIHK MOABEMHBIN

M cToyHnK MOCTOSTHHOTO U MEPEMEHHOI 0
HaIpsHKEHUA

ManoMmeTp KUJIKOCTHOW I€MOHCTPALIMOHHBIN
KamepTon Ha pe30HaHCHOM SIIIIKKE

Hacoc BakyyMHBIH € BJIEKTPOIPHUBOIOM
Tapenka BakyyMHas

Benepxo Apxumena

OrHuBO BO3IYIIIHOE

[Ipubop Anst AEMOHCTpALNK JABIEHUS B )KUJKOCTH
IIpubop mns gemoHcTparui aTMochepHOro
JaBJieHUs (MaraeOypreKue momymapus)

Hab6op Ten paBHOro oobema

Hab6op Ten paBHOI Macch

Cocyzpl cooOrmaromuecst

Tpybxa Herotona

[ITap ITackans

[ITap c xonbIIOM

HuarHApE! CBUHIIOBBIE CO CTPYTOM

[Ipubop Jlenna

Maraut gyrooOpa3Hblii JeMOHCTPAIIMOHHBIN
Marsut nosj0coBOi TeMOHCTPAIIMOHHBIN (T1apa)
Ctpenku MarHWTHBIC HA ITATHBAX

Ha6op nemoHcTpannonHblil "IaekTpocTaTika"
(amexTpockorsl (2 mT.), cynTaH (2 mT. ), MajsovKa
CTEKJISTHHAA, TTAJI0YKa Y00HUTOBAS, IITATHBBI
n3onupytomye (2 mr.)

MarmmwmHa 351eKTpodopHast MM BEICOKOBOJIBTHBIH
HACTOYHHK

Kommnekt nmpoBogoB
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4.2

O0opynoBanue JiIst
J1a00paTOPHBIX PadoT U
y4EHHYECKHX OMBITOB (Ha 6a3ze
KoMITIeKTOB st OI'D)

[TaTuB 1a00PaTOPHBIN C JACPIKATEIAMU

BECHI 3JICKTPOHHBIE

MeH3ypKa, ipeaen uzmepeHus 250 mi
muHamomerp 1H

nuHamomerp SH

OWHHAJIP CTATBHOM, 25 cM3

IWJIUHIP aTIOMUHHUEBBIN 25 cM3

LHUAIMHIIP aTFOMUHHUEBBIN 34 cm3

LIWJIMH]IP TIaCTHOBBIN 56 cM3 (1 M3MepeHus
cutbl Apxumena)

npyxuna 40 H/m

npyxuda 10 H/m

rpy3s1 1o 100 r (6 mr.)

Tpy3 HaOOpHEI ycTaHABIMBAET Maccy ¢ marom 10
r

MepHas JIeHTa, JINHEelKa, TPAaHCTIOPTUD

OpYCOK C KPIOYKOM M HUTHIO

HarpasJsomas JyimHok He Meree 500 M.
JlomKHBI OBITH 0OECIICUEHBI pa3HBIC

KO3 PUIUEHTHI TPEHHS OpycKa 10 HAIIPaBIISIOMIEH
CEKyHJIOMEp 3JIEKTPOHHBIH C TaTINKaM
HAaIpaBJSIOLIAs CO IIKAJI0U

OpyCOK JepEeBSHHBINA C TyCKOBBIM MAarHUTOM
HUTSHOW MasiTHUK C TPY30M C ITyCKOBBIM MarHUTOM
Y C BOBMOXKHOCTHIO H3MEHEHUS JUTMHBI HUTH
peraar

OJIOK OBV KHBIN

OJIOK HEITOIBMKHBIN

KaJIOpUMETP

TEPMOMETP

HCTOYHUK MMUTAHUS IOCTOSHHOT'O TOKA
(BBIIPAMUTEND C B30JHBIM HampsbkeHreM 36-42 B
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WK OaTapeiHbIi OJIOK C BO3MOXXHOCTBIO
PETYIMPOBKH BBIXOJJHOTO HAIIPSHKEHUS
BOJIBTMETP JABYXTpeesbhbiii (3 B, 6B)
amnepMmerp apyxnpeaensHbii (0,6A, 3A)
pesuctop 4,7 Om

pesucrop 5,7 Om

4.3

Hudporas madbopaTopus 1o
¢m3uke (cTaHIAPTHBHIA YPOBEHB)

Ob6ecrneunBaeT BHIMTOIHEHNE SKCITEPUMEHTOB 10
TeMaM Kypca (GU3HKH.
Kommuiekranus:becnpoBogHONH MyJIBTHIATYUK 10
(uznke ¢ 6-10 BCTPOCHHBIMY JIATYNKAMHU:
Mudporoit maTunk Temmeparyps (-40+165C)
udpoBoit aT4rK aOCOTIOTHOTO IaBJICHHS
(0...700xI1a)

Hatuank marautaoro mojs (-100...+100 mTi)
Hatunk Hanpspkenus (-2...+2B; -5...+5B; -
10...+10B; -15...+15B)

Haruuk toka (-1...+1A)

Hatuuk akcenepomerp (£2 g; +4 g; £8 g)
Otnenpable yeTpoiicTBa: USB octmmnorpad (2
kaHana, +/-100B)

Akceccyapsl:

Kabens USB coenuauTenpHBIN 3apsaHoe
ycrpotictBo ¢ kabemem miniUSB USB Ananrep
Bluetooth 4.1 Low Energy

KoHucTpyKTOp I TpOBEISHNS SKCIIEPUMEHTOB
KpaTtkoe pykoBOJICTBO 110 3KCILTyaTaIluu
uudpoBoit mabopaTopuu

[IporpammHoOe oOecrieueHme

Meronnueckue pexomenaaiuu (40 pabor)
Hanuune pycckos3pI9HOrO caiiTa moAIepKKH,
HaJIW4YHe BUICOPOIUKOB.
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4.4

Mukpockon nuppoBoi

Tun Mukpockorna: 6MOIOTHYECKHi

Hacanka MuUKpOCKOna: MOHOKYJISIpHASI
Haznauenwue: naGopaTopHbIi

Meron vccieoBaHus: CBETIIOE ToJie
Martepuan ONTUKU: ONTHYECKOE CTEKIIO
YBenuueHne MUKpockona, kpat: 64 — 1280
Oxyusiper: WF16Xx

OO6wbexTuBsl: 4%, 10x, 40xs (MoaIpy>KMHEHHBIN)
PeBosnbBepHast rojoBka: Ha 3 00bEKTUBA

THI NOACBETKH: 3epKAJIO0 WIIH CBETOTUOJ
Pacmiono)xenne moacBEeTKH: BEPXHSS U HUKHSASA
Marepuain kopriyca: MeTaJLI

[IpenmerHblii cTomuk, MM: 90

Ucrounuk iuranus: 220 B/50 'y

Uucio meranukcenei: 1

4.5

Hudposas madopaTopus mo
dbu3nonoruu (PO HITHHBIH
YpOBEHB)

OO0ecnieunBaeT MPOBENCHUE UCCIETOBAHMS 110
(YHKIIMOHUPOBAHHUIO YEIOBEYECKOr0 OpPraHu3Ma.
Kommnekranus:

BecripoBomHO#M MynbTHAATINK TIO (DU3HOIOTHH C 5-
10 BCTPOCHHBIMH JIATYNKAMHU:

Hatuuk aprepuansHoro aasieHus (0...250 mm pr.
CT.)

Hatuuk myneca (25...250 yua/mMun)

Hatuuk Temnepatypsl Tena (+25...+50 C)

Hatunk gactots! aerxanus (0...100 IUKIOB/MHH)
Hatuuk yckopenus (2 g; 4 ¢; 8 Q)

OtnensHble yerporicta:datunk OKI (-300...+300
MB)

Hatuauk pH (0...14 pH)daTtunk cumomep (-50...50
H)

Hatuuk oceniennoct (0...188000 nk)
Akceccyapsl:
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Kabens USB coenuHUTENbHBIN

3apsiqHOe yCTpoicTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHCTpyKTOp JUIs TPOBEICHUS SKCIIEPUMEHTOB
KpaTkoe pykoBOJCTBO 110 SKCILTyaTallun

g poBoii TabopaTopuu

[IporpammHoOe oGecriedenne

Meromnueckue pekomenganun (20 pador)
Hanuune pycckos3pIUHOTO caiiTa MOoAIEPHKKH,
HaJMYUe BUICOPOIHKOB.

4.6

Ludposas madbopaTopust 1Mo
9KOJIOTHH

OO6ecmeunBaeT MpoBEACHUE YIEOHOTO
9KOJIOTMYECKOT'0 MOHUTOPUHTA
WHCTPYMEHTaJIbHBIMU MeTo1aMu. Habop
MIPUMEHSAETCS IPU U3yYeHUH SKOJIOTHH, ONOJIOTHH,
XUMHH, Teorpa(uu U MPUPOJOBEACHNUS, a TAKXKE
JUTS MHOVBUTYalIbHBIX UCCIIEOBAHNS U IIPOEKTHOM
JeSITeTHHOCTH IIKOJIIEHUKOB.

Kommekrauus: becnpoBoaHON MyJIBTHIATYUK 110
9KOJIOTHYECKOMY MOHHTOPHHTY C 8-10
BCTPOEHHBIMU JTaTUYHNKAMHU:

Hatauk HuTpat-uoHoB (2x10-6 ... 0,2 Mos/)
Hatuuk xmopua-nonos (10-5 ... 1 monb/m)
Hatuuk pH (0...14 pH)

Hatuuk Bnaxxaoctu (0...100%)

Hatunk ocBemennoctH (0...188000 k)

Jatuuk temnepatypsl (-40...+165C)

Hatuuk snextponpoBogumocti (0...200 MxCwMm;
0...2000 MxCwm; 0...20000 MxCwm)

JaTtuuk Temriepatypbl OKpyKaromiei cpems (-
40...+60 C)

JononHuTenbHble JaTYUKH:

JlaTuuk 3ByKa ¢ pyHKIMEH HHTErpUpoBaHus (-
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2...12I1a)

Jatuuk Bnaxxknoctu moussi (0...50%)

Hatunk xuciopona (0...100%)

Hatuuk ontryeckoit iotHocty 525 uM (0...2D)
Hatuuk ontryeckoit iorHocty 470 uMm (0...2D)
Hatuank Typommumerp (0...200 NTU)

Haruuk oxucu yraepoaa (0...1000 ppm)
Axkceccyapsr:

Ka6ens USB coequuuTenbHbIH (2 1mT.)
3apsiqHoe ycrpoiictBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy CrepxeHb st
3aKpeIICHUs JATIYNKOB B IITATHBE

KpaTkoe pykoBOJICTBO 110 SKCILTyaTaIlin

g poBoii TabopaTopuun

IIporpammuoe obecrieueHue

Meromuueckue pekomenganmn (20 pabor)
Hanuuue pycckos3pIMHOrO caiiTa NOAAEPKKH,
HAJINYHE BUICOPOITUKOB.

TexHogorn4ecKkas HanpaBJ/JI€CHHOCTb

O06pazoBaTenbHBIA KOHCTPYKTOP
IUTS TIPAKTHKH OJIOYHOTO
POrpaMMHUPOBAHHS C
KOMIUTEKTOM JIaTYNKOB

PoboTorexHnyeckuit HaOOp MpenHa3HAYSH IS
U3y4YEHHsI OCHOB POOOTOTEXHUKH, JCTANEH, y3JI0B H
MEXaHU3MOB, HEOOXOTMMBIX JUISl CO3/IaHHS
POOOTOTEXHHYECKUX YCTPOMCTB.

Habop npencrasmisier co00i KOMILIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COSANHHUTEIBHBIX
9JIEMEHTOB U JIEKTPOTEXHUYECKHX KOMITOHEHTOB.
Hab6op mo3Bomnsier cobupaTs (M IpOrpaMMHpPOBAThH
coOupaeMble MOJIEITH ), M3 DJIEMEHTOB BXOJSIIHNX B
ero CoCcTaB, MOJIEN MEXaTPOHHBIX
POOOTOTEXHIUUECKHX YCTPOUCTB C
ABTOMATH3MPOBAHHBIM YIIPABICHUEM, B TOM YHCIIE
Ha KOJIECHOM XOJ1y, @ TaK K€ KOHCTPYKIHi,

CB000gHO

pacnpocTpaHseMoe

I1O
Arduino IDE,

Scratch, Blockly

HT.II.
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OCHOBAHHBIX Ha UCIIOJIb30BaHUU IIEpEaayd (B TOM
YHcIIe YePBSIUHBIX U 3y0UaThiX), 8 TaK Ke PHIYaroB.
CBETOIMOAHBIA MaTPUIHBIN AUCILUICH ¢ Oemoi
MOICBETKOW Ha KOHTPOJIJIEPE

KonuuecTBo NOpTOB BBO/IA/BHIBO/IA HA
KOHTpOJIIepe He MeHee 6

KommgectBo kHOMIOK HE MeHee 4

OO011ee KOJIUYECTBO AJIEMEHTOB: He MeHe 520 T, B
TOM YHCJIE:

1) nporpaMMupyemblii OJIOK yIpaBiIeHHUs,
KOTOPBIMOXKET paboTaTh aBTOHOMHO H B
MTOTOKOBOM PEKHME;

2) cepBOMOTOPHI

3) JaTYMK CHITBI

4) maTumK PacCTOSHIS

5) marumk 1Bera

6) akkymyssaTOpHas Gatapes

7) T11acTUKOBBIE CTPYKTYPHBIE SJIEMEHTBI,
BKJTIOYas iephOpUpOBaHHBIC PJICMEHTHI: OaJTKH,
KyOWKH, OCH W Bajibl, COSTUHUTEILHBIC JJIIEMEHTHI
K OCsM , WIeCTepHH, TNpeTHA3HAUYCHHBIC JUIs
CO3MIaHMs YEPBSYHBIX W 3yOuaThIX Mepesad,
COCIMHUTENBHBICH KPETISKHBIC 3TIEMEHTHI;

7) [IporpammHOe obecriedeHne, UCIIONb3yeMoe

JUTSL TIPOTPaMMUPOBAHUSI COOMPAEMBIX
POOOTOTEXHUUECKUX MOJIENEH U YCTPOKCTB,
JOCTYITHO JUIsl CKaYMBaHUs U3 ceTd MHTepHeT
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O6pazoBaTenbHbI HAOOp MO
MEXaHHUKe, MEXaTPOHUKE U
pPOOOTOTEXHHUKE

O6pazoBaTenbHbBI HA0Op JOMKEH OBITh
nmpe€aHa3HaucH JJId NU3YyYCHUA MCXAaHUKU,
MEXAaTPOHUKHU U pO6OTOTeXHI/IKI/I.
O06pazoBaTenbHbBII HA0Op NpeAHAZHAYEH IS
pa3paboTKH MPOrpaMMUPYEMBIX MOJIENeH
MEXAaTPOHHBIX CUCTEM U MO6I/I.]'II)HI)IX p060TOB,
OCHAII€CHHBIX Pa3JINYHbBIMH MaHUITYJIAIITMOHHBIMU U
3aXBaTHBIMU yCTPOMCTBAMU.

B cocraB Habopa JOKHO BXOIUTE: KOMIUIEKT
KOHCTPYKTHBHBIX DJIEMEHTOB U3 METaIIa,
KOMIIJIEKT /151 COOpPKH 3aXBaTHOI'O yCTPOMCTBA,
IIPUBOJI IIOCTOSIHHOT'O TOKA - HE MeHee 21T,
CEpBOIIPUBOJ - HE MEHee 21T, JaTYUK JIUHUY - HE
MeHee lIT, JaTYNK pacCTOSHUS - HE MeHee 11T,
IIPOrpaMMUPYEMBIIl KOHTPOJIIEp - HE MeHee 1mIT.
IIporpammupyeMsblii KOHTPOJLIEP JOKEH
COZIePIKaTh: MOPT VIS NOAKIIOYEHUS IPUBOAOB
IIOCTOSIHHOT'O TOKA - HE MEHee 11T, OPT VIS
MIOJKJIIOYCHHUS CEPBOIIPUBOIOB - HE MEHEE 81T,
nu(poBbIE U aHAJIOTOBBIE OPTHI VIS
MOAKJIIOYEHHUSI BHEIIHUX YCTPOUCTB - HE MeHee 30,
nndpobie nHTEPHEHCH AT TIepeaadn TaHHBIX -
USART, I2C, SPI, KoOMMyHHKallUOHHBII
nHTepdeiic s TNCTaHIIMOHHOH cBsi3n - WiFi u
Bluetooth.

[IporpamMmMupyemMsblii KOHTPOJUIEP JOIKEH UMETh
BCTPOEHHYIO CHCTEMY CTaOMIIM3aluU U KOHTPOJIS
BHEILIHETO AJIEKTPOINHUTAHUS, CHCTEMY
00HapyXeHUs] MUHUMAJILHOTO YPOBHS 3apsiia
BHEIIHEW aKKyMYJISITOPHON OaTapen.
[IporpaMMupyemsbiii KOHTPOJUIEP AOJIKEH
obecrieunBaTh BO3MOXXHOCTH IPOIPaMMHUPOBAHMS B

CBo00gHO

pacnpocTpaHseMoe

I10
Arduino IDE,

Scratch, Blockly

UT.II.
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CBOOOJIHO pacrpoCTpaHsIEMbIX Cpeaax pa3padoTKH
C TMIOMOIIBIO TEKCTOBOTO SI3bIKA
nporpaMmmMupoBaHus, Takux kak Arduino IDE win
AHAaJIOTH.

IIporpammupyeMblil KOHTPOILIEP JOJIKEH
o0ecreunBaTh BO3MOKHOCTE JUCTAHIIMOHHOIO
YIIPaBJICHHUS MOJIETBIO POOOTOB C ITOMOIIHI0
MoOmITBHBIX yerpoiicTB ¢ OC Android nmm 10S.
OO6pazoBaTenbHbIN HA0Op MpeTHa3HAUCH U3YUYSHUS
MIPUHIIAIIOB ()YHKIIMOHUPOBAHHUS U IPAKTHIECKOTO
MIPUMEHEHUS DJIEMEHTHON 0a3bl MEXaTPOHHBIX H
POOOTOTEXHHUYECKUX CHUCTEM, a TAK)KE OCHOBHBIX
TEXHUYECKUX PELICHUMN ITPU MPOEKTUPOBAHUHN
poboTOoB. B cocTaB KOMIUIEKTa JOIKHBI BXOIUTh
OMOITMOTEKHN TPEXMEPHBIX MOJIEIICH
KOHCTPYKTHBHBIX 3JIEMEHTOB TSI IPOEKTHPOBAHUS
Y IPOTOTHITHPOBAHIS 3JIEMEHTOB KOHCTPYKIIHHA H
MEXaHHU3MOB.

KomnbloTepHoe 06opyaoBaHue

Hoytbyx

dopm-thakrop: HOYTOYK;

XKecrkas, HeoTKIIOUaeMas KJIaBUaTypa: HAJINYNUE;
Pycckas packinanka KnaBUaTyphl: HAJIMYKE,
HuaroHans 5kpaHa: He MeHee 14 AroiiMoB;
Pa3zpewrenue sxpana: e menee 1920x1080
TUKCEIIEH;

Konuuectso sinep npoueccopa: ot 4,

KonuuectBo motokos: ot 4,

bazoBas TakroBas yactora npoueccopa: ot 1 [T,
MakcumainbHasi TAKTOBas 4acTOTa MPOLeccopa: OT
251Tn,

Ksmr-namste mpoueccopa: or 4 MO,

O6bem onepatuBHoil namsitu: ot 8 I'6,
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O6bem Hakonureast SSD: ot 128 I'6,

Bpemst aBTOoHOMHO# paboThI OT OaTapeu: He MeHee
6 Jacos,

Buemnuit untepdetic USB crannapra He HUXe
2.0: He MeHee IBYX CBOOOHBIX.

Buemmnuit untepdetic LAN (B ciryuae
OTCYTCTBHSIHA KOpHyce, ipenocraniath Ethernet
amarrrep USB-RJ-45);

BecnipoBosnas ces3p Wi-Fi: Hanmuune ¢
nopAepkko cranaapta 802.11n wiu
COBPEMEHHEE;

Web-kamepa: Hannume;

ManumynsaTop "MBIIIb": HaTH4Iue;

bazoBas cucrema BBoma-BeiBoga (BM1OC)
3aperucrpupoBana B EquHoM peectpe poccuiicKux
MIPOTrPaMM JJIsI JIEKTPOHHBIX BBIYUCIUTEIbHBIX
MamuH 1 6a3 JaHHeIX MUHKCTEpCTBA CBSI3U U
MAaCCOBBIX KOMMYyHHUKaluii Poccuiickoit
denepanuu

Berpoennas 8 BUOC ¢yHkums pasrpaHndeHus
nocryna K BHemtHuM USB ycTpolicTBaM, BKIHOYast
3aIpeT JOCTYIa KaK K ONpPeneIEHHOMY YCTPOUCTBY
(pa3pemnTh/ 3a0JIOKUPOBATH), TAaK U K KJIACCY
YCTPOUCTB (YCTpOWCTBA XpaHEHHS TaHHBIX,
MIPUHTEPHI U T.11.)

[IpenycranoBneHHas onepanvoHHas CUCTEMA C
rpauuecKuM NOIb30BaTeIbLCKUM HHTEpdercoMm,
obecrieunBaromias padoTy pacpOCTPaHEHHBIX
00pa3oBaTeNnbHBIX M 00IIECHCTEMHBIX
MPUIIOKEHUH: HAJIM4He




Ne O0pazoBaTenbHOE PeLICHHE Onwucanne I10 Kommuectso Komuectso
SNUHUL IS CIUHULL JJIsSt
ob1eobpaso- MaJIOKOMII- Komnuecrso
BaTEJbHBIX JICKTHBIX
i 61eo6paszo- CAHHL U
opraHu3zauuii, He 0011e00p npodHIBHOT
SIBJISIFOLLIXCS MJIO- BaTEJIbHBIX
. OKOMILJIEKTa
KOMIUICKTHBIMH opranu3auuit
(craHaapTHbIN (craHaapTHbIH
KOMILJIEKT) KOMILJIEKT)
MOV (npunTep, ckanep, konup) | Tum ycrpoiictBa: MOV -
L{BeTHOCTB: YepHO-0eNblif;
1 1 1

dopmar Oymaru: He MeHee A4
paspemenue reuatu: He meHee 1200%1200 Touek.

JonosnuTtenbHOoe 000py10BaHue (MOKET BLIOUPATHCS B CJIyYae MOJHOI0 KOMIJIEKTOBAHUS 00111€00pa30BaTe/IbHBIX OPraHU3allii 0CHOBHBIM HA00pOM
000py1I0BAHUSA U3 CIUCKA, IPUBEIEHHOTO BbIllle H HATUYUS (UHAHCOBBIX CPEICTB)

O6pazoBaTenpHBINA HAOOp AT
HU3YyUCHHA MHOT'OKOMITIOHCHTHBIX
POOOTOTEXHUIECKIX CHCTEM U
MaHUITYJISIIHOHHBIX pOOOTOB

O0pa3oBaTeNbHBIN KOMIUIEKT TOJDKEH OBITH
TIpeIHa3HAYEH IS U3YUIEeHUS POOOTOTEXHIHIECKUX
TEXHOJIOTUH, OCHOB MH()OPMAIHOHHBIX
TEXHOJIOTUN U TEXHOJIOTU MPOMBIILIEHHON
AaBTOMAaTH3AIINH, a TAKXKE TEXHOJIOTHI
MIPOTOTUITUPOBAHUS U aIUTUBHOTO TPON3BOICTBA.
B cocraB komIUIeKTa JOMKHO BXOTUTH:

1) NuTemnekTyanbHbIH CEpBOMOIYIb C
WHTETPUPOBAHHON CHCTEMOW yIIpaBJIeHHUS,
ITO3BOJISIOIIEH 00BEANHATH CEPBOMOYIIH IPYT C
JPYTOM TIO TIOCJIEZIOBATEIIbHOMY HHTEpdeicy - He
MeHee OIIT;

2) Po6GOTOTEXHIMUECKHIT KOHTPOILIEP
MOIYJIEHOTOTHITA, TIPEACTABISIONIHNIA COOOH

OJTH OILJIATHBIHI

MHKPOKOMIIBIOTEP C OMEPAalUOHHON CUCTEMOU
Linux, oObetMHEHHBII ¢ epudepuitHbIM
KOHTPOIJIEPOM C TIOMOIIBIO TUTATHI PACIIUPEHUSI.
PoboToTexHnYecKuii KOHTPOJUIEP TOJIKEH
YIIOBJIETBOPATH TEXHUYECKAM XapaKTEPUCTUKAM:
KOJI-BO sIJIep BCTPOEHHOI'0 MUKPOKOMIIBIOTEPA -
HeMeHee 4, TaKToBas 4acToTa siipa - He MeHee 1,2
I'Tu, oobem O3V - He MeHee 512 MO, Hann4re
untepdeiicos - SPI, 12C, 125, TTL, UART, PWM,
nrQpOoBBIE U aHAIOTOBBIE MOPTHI IS
MOJIKJIFOYCHHU ST BHEIITHUX YCTPOHCTB, a Tarke WIFi

CB000gHO

pacnpocTpaHseMoe

110
Arduino IDE,
Scratch, Blockly

HT.II.
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i Bluetooth 1 KOMMyHHKAIIMK CO BHEITHUMHU
ycrpoiicTBaMu. PoOOTOTEXHIYECK I KOHTPOJLIED
JIOJDKEH 00eCTIeunBaTh BO3MOKHOCTD
IPOTPaMMHUPOBAHUS C TIOMOIIBIO CPEICTB SI3BIKOB
C/C++, Python u cBoO0IHO pacTpocTpaHseMOi
cpeasl  Arduino  IDE, a  Takxke

YIIpaBJICHUA MOACIIAMHA
pO6OTOTeXHI/I‘IeCKHX CHUCTEM C ITOMOIIBIO
cpenst ROS.

3) BeranciauTensHbIi MOIYIIb CO
BCTPOCHHBIMMHKPOKOHTPOJIIIEPOM - HE MEHEE
1.

BrraucnutensHBIN MOIYTh JOHKEH 00J1a1aTh
BCTPOCHHBIMH ITU(PPOBBIMU IIOPTAMU - HE MEHEE
121m1T ¥ aHAJIOTOBBIMU TIOPTaMU- HE MeHee 121mT.
BrerancnutenpHBINH MOIYNb TOTDKEH 001a1aTh
BCTPOEHHBIM MOJyJIeM OECIIpOBOIHOMN CBSI3M THUTIA
Bluetooth m WiFi ayis co3ganust anmapaTtHo-
MIPOrPaMMHBIX pelIeHul u "yMHBIX/CMapT'-
YCTPOUCTB Aus pa3paboTku pemenuit "MuaTepHer
Berein".

BerancnurenpHBINH MOy TOKEH 001a1aTh
COBMECTUMOCTBIO C TIeprU(epUHHBIMA TUTATAMH TSI
HOIOKIIOUEHUS K ceTH Ethernet m monkimroueHns
BHEIIHEH CUJIOBOM HArpy3KH.

4) Moyiib TEXHHYECKOTO 3PEHHS,
MIPEICTABIIAIONINI COO0H YCTpOCTBO Ha Oaze
BBIYHCIUTEIHLHOTO MUKPOKOHTPOJLIEpA H
WHTETrPUPOBAHHOIN KaMephl, 00eCTIeuuBatoIiee
pacrno3HaBaHHe MPOCTEHIINX N300paKEHUH Ha
MOJTyJIE 33 CUET COOCTBEHHBIX BBIUMCIIUTEIBHBIX
BO3MOKHOCTEH - He MeHee 11T,

Moaynb TEXHUUECKOrO 3pEHUs JOKEH




obecreunBaTh BOSMOKHOCTh OCYHICCTBJIATH
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HACTPOWKY IKCHO3UIIMH, Oanmanca 6emoro, HSV
COCTAaBIISIIOIINX, TUTOMIAIA OOHAPYKUBAEMON
o0sacTy U300paKeHUs!, OKPYTIIOCTH
0o0HapyXUBaeMOi 00J1aCTH U300paKECHUS,
MIOJIO’KEHHE 00HAPYKMBAEMBIX 00JIacTel
OTHOCHUTEJBHO JPYT JIpyTa

Moyib TEXHHYECKOTO 3pEHHS JIOJIKEH UMETh
BcTpoeHHble nHTepdeiicet - SP1, UART, 12C nim
TTL 1 KOMMyHHKaUuu APYT ¢ APYrOM WIH
BHEIIHUMH yCTPOHCTBAMH.

5) KoMIIeKT KOHCTPYKTUBHBIX JIEMEHTOB U3
MeTasuia st cCOOpKU MOZAEIH MaHUIYJISITOPOB - HE
MeHee 1mir;

6) KoMIuiekT 251eMeHTOB [U1sl COOPKH BaKyyMHOT'O
3axBaTa - He MeHee | 1T.

O0pa3oBaTeNbHBIN POOOTOTEXHUIECKHUN KOMITIIECKT
JIOJDKEH COJIepKaTh Habop OMOTHOTEK TPEXMEPHBIX
MOJIENIEN I MPOTOTUITUPOBAHUS MOJIeTIEH
MOOMJIBHBIX W MaHUITYJIALIIOHHBIX POOOTOB
pas3In4gHOro THUIa. B cocTaB KOMIUIEKTa JOIKHBI
BXOAWUTh MHCTPYKIIMH U METOANYECKUE YKA3aHUS
10 pa3paboTKe TPEXMEPHBIX MOZIENe MOOMITEHBIX
pOOOTOB, MAHHITYJISIITUOHHBIX POOOTOB C
Pa3IMYHBIMM THIIAMHU KMHEMATHKH (yIJIOBast
KHHEMAaTHUKa, IJI0CKO-TIapajieibHas KHHEMaTHKa,
nenbra-kuHemaTtuka, SCARA unu peruaxHas
KHHEMaTuKa, miardpopma Crroapra 1 T.11.).
O6paszoBaTenbHbII POOOTOTEXHUYECKUN KOMIUIEKT
JOJDKEH Coep KaTh MHCTPYKIHHU O
MIPOEKTHPOBAHUIO POOOTOB, MHCTPYKLIMH U
METOAMKHU OCYLIECTBIECHHS HHXEHEPHBIX PACUETOB
[P NPOEKTUPOBAHUH (PacyeThl HATPY3KH U
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MOMEHTOB, pacueT MOIIHOCTH MPHUBOAOB, pacyeT
napaMeTpoB KHHEMATHUKHU U T.I1.), MHCTPYKIIHH 10
pa3paboTKe CUCTEM YIpPaBJICHUS M POrPAMMHOTO
obecriedeHst ISl yrpaBiIeHus: poOOTaMH,
WHCTPYKIMH U METOJIMKH I10 Pa3paboTKe CHCTEM
YIIPaBIEHUS C IIEMEHTaMU UCKYCCTBEHHOT O
MHTEJUIEKTa ¥ MAIIMHHOTO O0YYeHNS.

Tenexka-xpaHUIUIIIE HOYTOYKOB

Tun xopryca: meTau;

BO3MOXXKHOCTB 0€30IMaCHOT0 3aIUIIEHHOTO 3aMKOM
XpaHEHUs HOyTOYKOB: HAINYUE;

BO3MOKHOCTD 3apSAKH HOYTOYKOB: HAAYHE,
TTOTIep’KKa HOYTOYKOB 11.5.;

Hammaue poyrepa Wi-Fi crangapra 802.11n nimmn
coBpeMeHHee: | IT. momAep:kka HOYTOYKOB
I1.5; KOJIMYECTBO HOYTOYKOB: OT 6 IITYK,
MTOIeP)KKaHOYTOYKOB 11.5.;

Hanpspkenune nutanus: 220B\501
[Totpebnsiemas momHoCTh, BT (Makcumym): 2500;
[orpebnsiembrit TOk, A (Makcumym): 12;

JlnmvuHa niHypa 3JIeKTpONUTaHus: OT 2,5 MeTpa;
3amuTa OT mepeHarnpsHKeHUs, KOPOTKOTO
3aMBIKaHUS: HATNIHE;

Komeca ans nmepenBmkeHus: ¢ TOPMO30M: HAJTHYHE.

Ha6op OI'D no xumun

B Habop BXOmAT Bechl T1abOpaTOPHEIE SJEKTPOHHBIE
200 r, crimpToBKa 1abopaTopHasi, BOpPOHKA
KOHHMYECKasl, aJlouKa CTeKIIsTHHAsL, mpobupka 11X-
14 (10 mTyk), crakaH Bbicokuii ¢ HocukoM BH-50
cMeTKoH (2 TYKH), UIHH/P U3MEPUTEINBHBIHN 2-
50-2 (CTeKNsTHHBIN, C IPUTEPTOMN KPBIIIKOI),
LITATUB JUIs1 NpoOupok Ha 10 rHE3 N, 3axKuM
POOHPOUHBIH, MINATENb-T0KeuKa (3 MTYKH),
Ha0op (IIAKOHOB Ui XPaHEHHS PACTBOPOB U
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peakTuBOB (00BeM duiakona 100 mu - 5
KOMIUIEKTOB 110 6 MTYK, 00beM ¢urakona 30 mi -
10 KOMILIEKTOB 1O 6 MTYK), HIXHJIP
u3MepuTebHbIi ¢ HocukoM 1-500 (2 mrykn),
ctakaH Beicokuit 500 mu (3 mTykn), Habop epiueit
JUISL MBITBSI TIOCYJIBI (€I ISt MBIThSI IPOOUPOK -
3IITYKH, epil YIS MBIThSI KOJIO - 3 ITYKH), Xajaat
Oeblit X/0 (2 IWTYKH), IepUaTKH PEe3NHOBBIE
XUMHYECKHE CTOMKHUE (2 MTYKN), OYKH 3AIIUTHBIE,
¢unbTpel Oymaxkasie (100 mTyk), roprouee Jis
crimpToBok (0,33 ).

B coctaB Habop BXOIAT €aKTHUBBI: aTIOMUHUMA,
XKeJIe30, COMsTHAs KUCII0Ta, METHIIOPAHXK,
¢benondranenH, aMMuaK, MEPOKCH]] BOAOPOAA,
HHTpAT cepedpa 1 OpyTHe; B 0OIIEH CI0KHOCTH -
44 pa3nMyHbBIX BEIECTB, UCIIOIb3YEMbIX IS
COCTaBJICHUSI KOMIUIEKTOB PEAKTHUBOB IIPU
IIPOBEIECHUH YK3aMEHAIIMOHHBIX 3KCIIEPUMEHTOB
10 KypCY IIKOJIbHON XUMHH.

UYersipéxoceBoi yueOHBII
pOOOT- MAHHUTITYIIATOP C
MOZYJIBHBIMUA CMEHHBIMHU
HacaJKaMu

Y4eOHbIi poOOT-MaHUITYIIATOP TPEAHA3SHAYEH IS
OCBOEHHS 00YJarOIIUMHUCST OCHOB POOOTOTEXHHKH,
JUTSL TIOATOTOBKY O0YYAOIIMXCS K BHEAPEHUIO U
MOCIEYIONIEMY UCTTONb30BAHUIO POOOTOB B
MPOMBIIIIICHHOM TPOU3BOJICTBE.

KommaectBo ocelt poboTa MaHUITYISTOPA - YETHIPE.

[lepemerienre MHCTpyMEHTA B IIPOCTPAHCTBE 110
TPEM OCSIM JIOJDKHO YIIPABISTHCS MATOBBIMU
JIBUTaTensiMA. HanpspkeHrne TUTaHust aroBbIxX
nBuraresnen He ooiee 12 B.

CepBoaBuraTeiib Y4eTBEPTON OCU JOKEH
o0ecreuynBaTh IOBOPOT MHCTPYMEHTA.

Yron noBopoTa MaHUITYJIATOPAa HA OCHOBAHUU

CB000gHO

pacnpocTpaHseMoe
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BOKPYT BepTHKaJIbHOM ocu He MeHee 180 rpaaycos.

st onpezieneHus moloKeH!s MaHUTTYJISITOpa TPH
MIOBOPOTE BOKPYT BEPTUKAIBHOW OCH JIOJKEH
UCIIONIb30BATHCS SHKOJIEP.

Yron noBopoTa 3aJ{Hero 1mieda MaHUIyJIsATopa He
menee 90 rpaaycos.

Yo noBopoTa nepeHero mnieda MaHUuIyIIsaTopa
e meaee 100 rpagycos.

Jiist onpeienieHust MoI0XKEeHUs 3a]JHET0 U
TIEpEIHEro Myied MaHUIYJIATOPa JTOJKEH
HCIIONIB30BATHCSI THPOCKOIL. YTOJ TOBOPOTA I10
yeTBepTol ocu He MeHee 180 rpamycos.

JlomkHa OBITE BO3MOXKHOCTD OCHAIICHHS
CMEHHBIMH HacaJKaMH (HampuMep, Aep:KaTelb
KapaHjaia win ¢iomacrepa, Ipucocka ¢
CEpBOJIBUTATENIEM, MEXaHIMYECKOE 3aXBaTHOE
YCTPOICTBO C CEPBOABUTATENEM, YCTPOUCTBO IS
JIa3epHON TPaBUPOBKH WITH YCTPOUCTBO i1t 3D-
TeJyaTH).

JomkHa OBITh BO3MOXKHOCTB TTOIKITIOYSHAS
JIOTIOTHUTENBHBIX YCTPOUCTB (HATIpUMED,
TpaHCIIOpTepa, Pebca I IepeMelIeHus: podoTa,
ITyJIbTa YIPaBIICHUS THTIA PKOUCTHK, KaMephl
MAaIIMHHOTO 3PEHUS, ONTHYECKOr0 JaTInKa,
MOJyJIsl OECITPOBOAHOTO IOCTYIIA.
PoboT-MaHuIynATOp MOMMHKEH 00eceunBaTh
riepeMeIeHre HacaIKi B TIPOCTPAHCTBE,
AKTUBAIMIO HACAIKH, BO3SMOKHOCTD TTOJTyUEHUS
CUTHAJIOB OT KaMepbl M IaATYNKOB, BOSMOXKHOCTh
YIIpaBIEHUS JONOTHUTEIHHBIMU YCTPONCTBAMH.
Martepuan kopiyca — anroMuHui. namerp
paboueii 30HbI (0€3 yuera HABECHOTO MHCTPYMEHTa
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U yerBepToii ocu) He meHee 320 mm. UnTepdeiic
noakmodeHust — USB.

JlomkeH uMeTh BO3MOXKHOCTh aBTOHOMHOM paOOThI
Y BHEIIHETO YIIPaBJIECHHUS.

Y IpaBigonni KOHTPOJIJIEP TOJIKEH OBITh
COBMECTHUM €O cpenoit Arduino.

Yrpapiastomuidi KOHTPOJIEP COBMECTUM CO CPEION
porpaMMupoBanus Scratch, u si3pIKOM
nporpammupoBanus C.

Jlomken obecriednBaTh MOBOPOT MO MEPBBIM TPEM
OCSIM B 3aJIaHHBIN YTOJI ¥ Ha 3aJIaHHBIA yToJ,
MOBOPOT MO YETBEPTOI OCU Ha 3aJIaHHBINA yTo,
JIBI)KEHUE B KoopauHaThl X, Y, Z, iepeMelleHne
Ha 3aJJaHHOE PacCTOAHME 10 KoopauHatam X, Y, Z,
repeaady JaHHBIX O TEKYIIEeM MOJI0KEHUH YTIIOB,
repeady JaHHBIX O TEKYIIUX KOOpIUHATaX
WHCTPYMEHTA.

Jlomken moanepKuBaTh epeMenieHie B
JIEKapTOBBIX KOOPJMHATAX U yTIaX OBOPOTA OCEH,
C 33JJaHHOM CKOPOCTHIO M YCKOPEHUEM.

Tunel nepeMelieHui B 1EKapTOBBIX KOOpAUHATAX:
IBUKEHUE TI0 TPAEKTOPHH, TBUKEHHE TIO TIPSIMOI
MEXKIy IBYMS TOYKaMH, MTEPENPhITUBAHAE U3 TOYKH
1 TOUYKY (IIepeHOC 00BEKTA).




