I[TEPEYEHDb

CPEACTB ObYYEHNM 1 BOCHUTAHMA B HEJIAX CO3AAHNMA B OBIIEOBPASOBATEJIbHBIX OPTAHU3ALUAX, PACITIOJIOXKEHHBIX
B CEJIbCKOU MECTHOCTU 1 MAJIBIX TOPOAAX, HEHTPOB OBPA3OBAHMA ECTECTBEHHO-HAYYHOU 1 TEXHOJIOTUYECKOU

HAITPABJIEHHOCTEN « TOUKA POCTA»

O6pazoBaTenbHOE PEIIcHNE Ormmcanne 1o KonudecTso KonuuecTBo
SIMHHLL IS CIIMHHUIL JUIS
o01eodpazo MaJIOKOMII- KonmaecTso
- BaTeJIbHbIX JIEKTHBIX
o CIIMHHIL JUIS
OpraHu3alui, He 001eobpaso-
POQUIEHOTO
SIBIIAIOIIMXCS MaJIO- BaTeJbHBIX
KOMILIEKTHBIMH opranmzawit KOMILIEKTa
(crangapTHbII P ——
KOMILIEKT) CTanjap
i
KOMIIJICKT)
EcrecTBeHHOHAy4YHas
HAIIPaBJCHHOCTDb

Oouee obopyoosanue (pusura, xumus, 6U0102U)




1.1

Hudposas naboparopus
yaeHIIecKas (Ppu3nka, XuMus,
Ouomnorus)

Ludposoii natumk mynbca He MEHee 4 IIT.
LudpoBoii faTurK MEKTPONPOBOAHOCTH HE
MeHee 4 IIT.

Ludposoii narunk pH He MeHee 4 wT.
udpooii naTymk MojaoxeHus He MeHee 4 MIT.
Hudposoit matuuk Temreparypsl He MeHee 4 IIT.
udposoit narurk aGCOTOTHOTO JaBICHUS HE
MeHee 4 T

Hudposoit ocimmnorpadgudeckuii 1aTauk He
MeHee 4 mT.

udpoBoii naTynk apTepuabHOTO JaBICHHUS HE
MeHee 4 T

Hudporoit matank cimpoMeTp (IBIXaHHs) HE
MeHee 4 mT.

Bechl anexrponnsie yueoubie 200 T He MeHee 4 IIT.
Mukpockon He MeHee 4 IIT.

Habop myst n3roToBieHns MUKPOIIPEIapaToB He
MeHee 4 mT.

Muxkpornpemnaparsl (Habop) He MeHee 4 IIT.
CoenuHuTeNbHBIE IPOBOA, TPOrPaMMHOE
obecrieueHue, METOAMYECKHE YKa3aHHU He MeHee 4
IIT.
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KOMIUIEKT COIIyTCTBYIOLIUX IEMEHTOB IS
OTIBITOB IO MEXaHUKE HE MEHEE 4 IIT.

KOMILIEKT COIYTCTBYIOLIUX JIEMEHTOB JIs
OTIBITOB IO MOJIEKYJISIpHOU (pU3MKE HE MeHee 4 IT.
KOMILIEKT COIIyTCTBYIOLIUX JIEMEHTOB IS
OTIBITOB IO MTEKTPOANHAMUKE HE MEHEE 4 IIT.
KOMIUIEKT COIIYTCTBYIOLIUX IEMEHTOB IS
OTIBITOB IO ONTHKE HE MEHee 4 IIT.

1.2

Kommuiekt nocyas! u
000pyIOBaHMS AJIS1 YUEHUUECKUX
OTIBITOB ((pU3UKa, XUMHUS,
ouonorus).

[lITatnB mabopaTopHBIN XUMHYECKUH HE MeHee 4
IIIT.

Ha6op uamexk Ilerpu He MeHee 4 mmT.

Habop MHCTpYMEHTOB MpenapoBalbHBIX HE MEHEe
4 .

Jlokka i cKUTaHus BEIIECTB He MeHee 4 IIT.
Crynka dapdopoBas ¢ IECTHKOM HE MEHeEE 4 IIIT.
Habop 6aHOK A71s1 XpaHEHHsT TBEPIBIX PEaKTHBOB
(30 — 50 M) HE MeHee 4 mmT.

Hab6op ckissHOK ((hTaKOHOB) IS XpaHEHUS
pPacTBOPOB PEaKTUBOB HE MEHeEE 4 IIT.

Ha6op npubopok (I1X-14, I[1X-16) ne menee 16
IIT.

[Tpubop anst mony4eHns ra3oB HE MEeHee 4 MIT.
CnupToBKa He MEHEE 4 IIIT.

loprouee tst CTUpTOBOK HE MEHEE 4 IIT.
OunpTpoBanibHas Oymara (50 mT.) He MeHee 4 TIT.
Konba xoHnnueckast He MeHee 4 IIT.

[Manouka cTexynssHHAA (C PE3HHOBBIM
HAaKOHEYHUKOM) HE MeHee 4 IT.
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Yameuka a5 BeIapUBaHus (BeITapUTEIbHAS
yaredka) He MeHee 4 IIT.

Mepabiit TuHHAP (THIACTUKOBBINA) HE MeHee 4 IIIT.
Boponka crexnsnHas (Manas) He MeHee 4 IIT.
Crakan crexnsganbii (100 M) He MeHee 4 1IT.
I"azooTBOMHAS TPyOKa HE MEHEE 4 IIIT.

Oobopyoosanue onsa uzyuenus ouonozuu

2.1

KoMITIeKT BlIaKHBIX TpenapaToB
JIEMOHCTPAIHOHHBIH

1 xommiekt, He MeHee 10 mpemapaTos:
Brnaxxssrit mpemapar "be3zyoka"

Brnaxssrit npenapar "'amroka”

Brnaxuslit npenapar "BHyTpeHnHee cTtpoeHne
OpIOXOHOTOTO MOJLTIOCKA"

Biraxxusiii npenapar "BHyTpeHHEe CTpOCHHE
KpBICHI"

Brnax#siii npenapar "BHyTpeHHee cTpoeHne
JAry1Ku"

Brnaxus1ii npenapar "BHyTpennee crpoenne
OTULE"

Bunaxxnsiif npenapar "BHyTpeHHee cTpoeHue
pBIOBI"

Bnaxwusrit npenapar "Kapacs"

Brnaxkusiit npenapat "KopeHb 6000BOr0O pacTeHUs ¢
KiryOeHbKamu"

Bunaxnsiii npenapar "Kpesetka"

Biraxxusrii npenapar "Hepenma"

Brnaxxuslii npenapart "Pa3BuTre KOCTUCTOH pHIOH"
Bnaxusiit npenapar "Pa3putue kypuisr"
Biraxxusrnit npenapar "Crindomenysa”
Brnaxusrit npenapar "Tpurton"

Biraxxusrii nmpenapar "Uepemaxa 6omotHas"
Braxusiii npenapar "Yix"
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Baaxxnsnii npenapar "Smepuna”
pemap mep
2.2 | KomruiekT repbapren 1 KoMIUTEeKT, He MeHee 8 repbapueB -
JIEMOHCTPALIMOHHBIN I'epbapuii "JlepeBbs U KycTapHUKH"
I'epOapwii "IukopacTyiue pacTeHus"
poap pacty p
I'epbapwuii "KopmoBsie pacTeHus"
I'epbapuii "Kynsrypable pactenus”
I'epbapuii "JlekapcTBeHHBIE pacTeHUS"
I'epbapuii "MemoHocHbIe pacTeHUS" 0 0 0
I'epbapwuii "Mopdonorus pacteHuit"
I'epOapwii "OCHOBHEIE TPYIILI pACTEHHI"
poap rpy p
I'epbapuii "PacturensHble coobmiecTa”
I'epbapwuit "CenbCcKoX03sHCTBEHHBIC pacTeHUS"
I'epGapuii "SI nouteie pactenus"
HH K KYPCY OCHOB II meil OMoJIOruu
Lepbap PCY OCHOB 110 001IeH OHOIIO
2.3 KoMiuiekT kojuiekiui 1 xomiaekT, He MeHee 10 xoJTeKImi -
JIEMOHCTPaUOHHBIH (110 pasHeiM | Komnekuus "T'onocemenHslie pacteHus"
TeMaM Kypca OHOJIOTHH) Komnexnus "O6urarenn Mmopckoro aHa"
Konneknus "IlameonTomornueckas”
Komnexuus "IlpencrtaBurenu oTpsaoB HACEKOMBIX"
Komnexnus "IIpuMeps! 3aIATHBIX 0 0 0

nprucnocoOieHu y HaceKOMBIX"

Komneknus "[IpucnocoOutenbHbIe H3MEHEHUS B
KOHEYHOCTSIX HaCEKOMBIX"

Komnekmus "Pa3Burtie HaCEKOMBIX C HEIOIHBIM
npeBpalieHuemM"

Komnekmus "Pa3Burie HaCEKOMBIX C IOJIHBIM







O06pa3oBarelibHOE PEIICHHE

Onucanue

110

KonuuectBo

EMHUL] ISt

0061eoopaso

- BaTeJIbHBIX
OpraHu3aIyii, He

SIBJISTFOTIIAXCST MAJIO-
KOMIUTEKTHBIMU
(cTanmapTHBIH
KOMILJIEKT)

KonunuectBo
EIMHHMIT TS
MaJIOKOMIT-
JIEKTHBIX
o01mmeobpaso-
BaTeJIbHBIX
opraHuzanuit
(cTangapTHHI

74
KOMILJIEKT)

Komnuectso
CIMHULL JUTS
poduIbHOTO
KOMILJICKTa

npeBpalieHuemM"

Komneknus "Passurie mmeHus"
Kosutexnus "Passutue 6a6ouxu”
Konnekuus "PakoBUHBI MOJITIOCKOB"
Komnekmus "CemerictBa 0a0oyek"
Komnexkuus "CewmeiicTBa xykoB"
Kosmtexmusg "Cemena u mioas!"
Komnekuus "®opma cCOXpaHHOCTH UCKOMAEMBIX
pacTeHu# M JKUBOTHBIX"

Habop najaeoHTONOrnYecKuX HaX0J0K
"[IpoucxoxeHue yenoBeka"

24

Hudposas naboparopus o
ouonoruu (0a30BbBIi YPOBEHB)

Ob6ecneunBaeT BHINOTHEHUE Ta00PaTOPHBIX padboT
Ha ypOKax 1o OHOJIOTUH B OCHOBHOM LIKOJIE U
MPOEKTHO-UCCIIEIOBATEIBLCKOM AEATEIILHOCTH
yUaIuxcsl.

Kommiekranys: becnpoBoHOM MyJIBTUAATYUK IO
Ononoruy ¢ 6-10 BCTPOCHHBIMU JaTYHKaMU:
Haruauk Bmaxsoctu (0...100%)

Jatauk ocsemennoctH (0...188000 k)
Haruux pH (0...14 pH)

Haruuk Temmneparypsi (-40...+165C)

Jatauk snexrponpoogumoct (0...200 MxCwm;
0...2000 MxCwm; 0...20000 MkCwm)

JlaTunk TemMnepaTypbl OKpyKaromei cpeas! (-
40...+60C)

Axceccyapsl:

Kabenr USB coenuHUTENBHBIN 3apsaHoe
ycrpoiicTBo ¢ kabenem miniUSB USB A nanrep
Bluetooth 4.1 Low Energy

Kparkoe pyKoBOJICTBO 10 SKCILTyaTalluH
uudpoBoii naboparopun

[udposas BUpeOKaMepa ¢ METAINIMYESCKIM
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mratuBoM (paspemenue 0,3 Mnukc)
[IporpammHOe obOecnieueHme
MeTtoamaeckue pexkomeHaanmu (30 padbor)
Hanuune pyccKosS3pITHOTO CaifTa MOIACPKKH,
HaJU4Kle BUACOPOIUKOB.
3 Obopyoosanue 011 UyUeHUs XUMUU
3.1 JeMoHCTpalinoHHOE Cronuk noabeMHBII -
o0opymoBaHue [ITaTuB 1EMOHCTPALIMOHHBIA XUMHUYECKUAN
Anmapat 17s IpOBeICHUSI XUMUUECKUX PEaKIIUii
HaGop s snekrponmsa 1eMOHCTPaMOHHBII
Komruiext MepHbIX k010 Manoro oorema
Ha6op ¢aakonos (250 — 300 mu st XpaHeHUs
PacTBOPOB PEAKTUBOB)
[Tpubop Asst OMBITOB IO XUMHUU C IEKTPUIESCKIM
TOKOM (JTa0OpaTOPHBIIA)
[Mpubop Ans HILTIOCTPAIIMK 3aKOHA COXPaHEHUS 1 1 0

MAaccChl BEIIECTB
JlenurtenbHasi BOPOHKA

YcraHoBKa /7151 IEPETOHKH BEIIECTB

[Tpubop ans momyyeHus razos

Bbans komOuHMpOBaHHAs TabopaTopHast
dapdoporast cTynkKa ¢ IECTUKOM

Kommext Tepmomerpos (0 — 100 C; 0 — 360 C)
Kowmrnext "HarypanbHble 21eMeHTHI TaOIHIIbI
Menyeneepa"
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Kommnext "Habop Mozenei KprucTamInyecKuxX
pemrerok" (ammasa, rpadura, YIiIeKHcIoro rasa,
JKeJie3a, Maruusi, MeJiv, OBapeHHOW CoJH, oja,
JIbJIA WIIA KOHCTPYKTOP JJISi COCTABICHHSI MOJICKYI)
3.2 | KommuiekT XuUMHU9eCKuX Ha6op «Kucmnots» (a30THas, cepHasi, consHas, -
PEaKTUBOB opTtodocdopHast)
Ha6op «'mapokcuasny (ruapokcua dapus,
TUJPOKCHU KaJIusl, TUAPOKCU]T KAJIBITUS, TUAPOKCU]T
HaTpus)
Ha6op «Oxcunbl MeTamiosy (aIFOMUHUS OKCHUI,
Oapus oxcup, xene3a (I11) okcnn, KambIws OKCHIT,
Maraus okcun, mean (II) okcua, TMHKA OKCH)
HaGop «ll]enounbie U menoYH03eMENbHBIC
METaJUTbD» (JTUTUH, HATPHUN, KaIbIIUN)
Ha6op «MeTtamisny (aTIOMHHMM, XKeJIe30, MarHHH, 1 1 0

MeJIb, IIUHK, OJIOBO)

Habop «Il{eno4Hble U 1MeI0YHO3EMETbHBIC
MeTaJUThDy (JIUTUH, HATPUH, KaJTBITH )

Ha6op «OrueonacHsie BeriecTBa» (cepa, hochop
(xpacHsrii), okcua pochopa(V))

Hab6op «I"amorensn (nom, 6pom)

Habop «anoreHup (ATIOMUHUS XJIOPHUI,
aMMOHHS XJIOpHJ, Oapust xiopwu, xenesza (I11)
XITOPHI, KaIust HOMM, KATHs XJIOPU/, KaTbIIHsI
XIIOPH, TUTHUS XJIOPUI, MarHus xiaopun, menu (11)
XJIOPHI, HATPHs OpOMUL, HaTpusi HTOPHUA, HATPUS
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XJIOpUJ, IUHKA XJIOPUT )

Ha6op "Cynbdarsl, cynbdunbl, cyabduter”
(amomuHus cynbdat, aMMOHHS CyNbQar, jxenesa
(I) cynbdum, xenesa (II) cyasbar, 7-Mu BOTHBIH,
Kanus cynbdar, kobansta (II) cynbdar, Mmaraus
cynbdar, mequ (11)) cynbdar 6e3BoaubIN, Meau (I1)
cynabhaT 5-TH BOTHBINA, HATPHS CYIbGOUI, HATPUS
cynb(UT, HATPHA CyIb(ar, HaTpUs TUAPOCYIbdaT ,
HUKeNs cynbdar

Ha6op "KapOonats!" (aMmMoHUs KapOOHAT, KaJns
kapOonar, menu (I1) kapboHAT OCHOBHO#, HATPHS
KapOoHaT, HaTpusl THAPOKapOOHAT)

Ha6op "®ocdarer. Cunukarsl" (Kamus
MOHOTHApOoOpTOdOChaT, HATPHUS CHIUKAT 9-TH
BOJHEIH, HaTpust opTodocdar TpexzaMeleHHbIH,
Harpus auruapodocdar)

Hab6op "Anerarbl. Pomaaumasl. CoenquaeHus
xenesa” (kamus anerart, kaiaust Geppo(1l)
rekcanuanu, kanus geppo (I11) rekcaumonus,
KaJMs POJAHMI, HATPUSA alleTaT, CBUHLA aleTar)
Ha6op "Coennaenns mapranma" (Kamaws
nepMmanranar, mapranma (IV) oxcun, mapranna (I1)
cynbdar, Maprasia XJOpHx )

Ha6op "Coenunenns xpoma" (aMMOHHSA AUXPOMAT,
KaJHs AUXpomar, Kamus xpomar, xpoma (I11)
XJIOpU 6-TH BOTHBIN)

Ha6op "Hutparsr" (aIFOMIHIS HATPAT, aMMOHHSI
HUTPAT, KaJlus HUTPAT, KaJdblus HUTpat, Mmeau (11)
HUTpAT, HaTPUsl HUTPAT, cepedpa HUTpar)

Hab6op "Maaukaropsr" (JTaKMOM I, METHIOBBIH
opamkeBbIH, (heHONDTATCHH)

Ha6op "Kuciopoacoaepkalye opraHnyeckie
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BemiecTBa" (aleTOH, TNTUIEPHH, TUITUIIOBBIH 3(up,
CITUPT H-OYTHIIOBBIN, CIIUPT NU30aMIIIOBBIN, CTIUPT
M300yTHIIOBHIH, CIIMPT 3THIIOBBIA, (DEHOJT,
(hopMaJIvH, 3TUJICHIJIMKOIIb, YKCYCHO-3THIIOBBIN
¢bup)

Hab6op "YrmeBomopons!" (0eH31H, TekcaH, He(Th,
TOJIYOJI, IIUKJIOTECKaH )

Ha6op "Kucnots! opranudeckue” (Kuciora
aAMHUHOYKCYCHasl, KHCJIOTa OEH30iHas, KHCIIOTa
MAacJIgHasA, KUCIIOTa MypaBbHUHAs, KHCIIOTa
OJICUHOBAsI, KUCJIOTA MAJIbMUTHHOBAS, KUCIIOTA
CTeapyHOBAsl, KHCJIOTa YKCYCHAsl, KUCIIOTa
TaBesieBas)

Hab6op "YrneBonsl. AMUHBI" (aHUITUH, AaHIJIAH
CEPHOKHUCIBIN , JI-IJTI0K03a, METHIIAMUH
THAPOXJIOPHJI , Caxapo3a)

33

Kommexr KOJ'IJ'IGKI_[I/II‘/'I n3 CIIMCKa

Komnekmnus "Bomokaa"

Komnekuus "KameHHBIH yroibs U MPOAYKTHI €T0
nepepaboTKu"

Komnekmus "Metasbsl U crjiaBbl"

Komnexkuus "Munepansl 1 ropHsie nopoast” (49
BHJIOB)

Komnexkuus "Munepansabie ynodpeans"
Komnexnus "Hed s 1 npoaykTs ee nepepadboTku’
Komnekuus "Ilnactmaccer"”

Komnexnus "Tommuso"

Komnexkuns "Uyryn u crams"

Komnexkuus "Kayuyx"

Komnekuusa "Hlkana TBeproctu"

Habops! ams MopenpoBaHus CTPOSHUS
OpPraHMYECKUX BEIIECTB (YICHUYECKHE)

1
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Hudposas naboparopus 1o
XuMUH (0a30BBIH YPOBEHB)

Ob6ecnieunBaeT BHIMOTHEHNE Ta00PaTOPHBIX padboT
M0 XMMUH HA YPOKaxX B OCHOBHOH IIIKOJIE U
MPOEKTHO-NUCCIIEA0BATENBCKON IEATETHPHOCTH
y4aImxcs.

Kommnnekramus:

BecnpoBonHO MyNIBTUAATYMK 110 XUMHHU € 4-Mst
BcTpoeHHbIMU gatunkamu: Jartunk pH (0...14 pH)
JlaTunk BBICOKOM TeMIlepaTypsl (TepMOTIapHBIii) (-
200...+130 C)

Jatauk snexrponpoogumocTt (0...200 MxCw;
0...2000 MxCwm; 0...20000 MkCwm)

Jarunk Temnepatypsl iatuHoBbli (-40...+180 C)
OTnenbHbBIE JATIYUKH:

JlaTyuk oNTUYECKOU IIIOTHOCTH

Akceccyapsl:

Ka6ens USB coenuauTe bHBIN 3apsiiHoe
ycrpoiictBo ¢ kabenem miniUSB USB A antep
Bluetooth 4.1 Low Energy

Kparkoe pykoBOACTBO 1O 3KCIITyaTaluu
nupoBoit nadboparopuu

Habop nabopatopHoii ocHacCTKH

[IporpammuoOe obecnieueHre

Mertoandeckue pekomeHnanuu (s yaenuka - 40
pabot u mist yuurens) Hannane pycckos3p4HOTO
caiiTa MmoIep K1, HATMIHE BUAECOPOIINKOB.

Oobopyoosanue ona uzyuenus uzuku
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4.1

Oo6opynoBanue It
JIEMOHCTPAIIHOHHBIX OTBITOB

[ITaTus

JIEMOHCTPAaMOHHBIN CTONMHK

HOIBLEMHBIN

HcTouHMK TOCTOSTHHOTO U ITEPEMEHHOTO
HaNPSHKCHHS

MaHoMeTp KHUJIKOCTHON JEMOHCTPAIMOHHbBIN
Kamepron Ha pe30HaHCHOM SIITUKE

Hacoc BakyyMHBIH C 3J€KTpONPHUBOJOM
Tapenka BakyyMHas

Benepxo Apxumena

OrHuBO BO3IYIIHOE

[Tpubop anst feMOHCTpaIMK JaBICHUS B JKUIAKOCTH
[IpuGop ms AeMOHCTpAITUH aTMOC(EPHOTO
JaBieHus (MaraeOyprcKue morymapusi)

HaGop ten paBHOrOo 00beMa

Habop texn paBHOI Macchl

Cocybl COOOIAOIITHECS

TpyOka Hprotona

[Tap IMackans

[Iap ¢ xonbIOM

L{nnuHapbI CBUHIIOBBIE CO CTPYTOM

[Tpubop Jlenna

MarsuT 1yrooOpa3HbIiA JeMOHCTPAIlMOHHBIH
Marsut moxocoBOi 1eMOHCTPAIOHHEIH (Iapa)
Crpenky MarHUTHBIE Ha IITaTHBaX

Habop nemoHcTpannonHslil "AnekrpocTaruka'
(3meKTPOCKOIIEI (2 IT.), cyaTaH (2 IIT.), majodka
CTEKJITHHAsA, TTaJI0uKa Y00HUTOBASI, IITATUBBI
n3onupytromniye (2 mr.)

MarmmHa 31ekTpodopHast WM BEICOKOBOJIBTHBIHA
HMCTOYHUK

Komriekt npoBoioB
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4.2

Oo6opynoBanue It
nabopaTopHBIX paboT u
VICHHYCCKUX ONBITOB (Ha 0ase
KoMIUTeKTOB 1t OI'D)

[l raTue 1a0OPATOPHBIH C JepKATEIIMU

BECHI JJIEKTPOHHEIE

MEH3ypKa, npejien usmeperus 250 miu
nuHamomeTp 1H

nuHamomeTp SH

IUHUIP CTATBHOM, 25 cM3

UMATUHAD aTIOMUHUEBEIN 25 cMm3

LUMWJIUHAP aTOMUHUEBBIN 34 cMm3

IAIUHAP TUTACTHOBEIN 56 cM3 (11 n3MepeHus
cuibl Apxumena)

npyxuna 40 H/m

npyxunaa 10 H/m

rpy3s1 o 100 1 (6 mT.)

rpy3 HaOOpHBIN ycTaHaBIMBaeT Maccy ¢ marom 10
r

MepHas JICHTA, TUHEIKa, TPaHCIIOPTUD

OpYCOK C KPFOYKOM M HUTHIO

HarpasJsiioias A1auHoi He MeHee 500 M.
JlomkHBI OBITE 00ECTICUEHBI Pa3HBIE

k03¢ purmeHTH! TpeHus OpycKa Mo HampaBIAIomei
CEKYyHJOMEp AIEKTPOHHBIN C TaTYNKaM
HaNpaBJIAIONIAs CO MIKAIOH

OpYyCOK JepeBSHHBIN C ITyCKOBBIM MarHUTOM
HUTSHON MasITHUK C TPY30M C ITyCKOBBIM MarHUTOM
U C BO3MOKHOCTBIO U3MEHEHHUSI ITTUHBI HUTH
peraar

OJIOK ITOABHKHBII

OJIOK HENOIBUKHBIN

KaJIOPUMETP

TEPMOMETP

WCTOYHUK MTUTAHUS ITOCTOSTHHOTO TOKa
(BBIIPSIMUTEINH C B30AHBIM Hanpsbkenuem 36-42 B
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WM OarapeiHbIi OJIOK C BO3MOXKHOCTBIO
PETYIUPOBKY BHIXOIHOTO HATIPSKSHUS
BOJIETMETP JIBYXIpenenbHelii (3 B, 6B)
amnepmeTp AByxmpenenbuslii (0,6A, 3A)
pesucrtop 4,7 Om

pe3uctop 5,7 Om

43

Hudposas mabopatopust mo
(hu3uke (CTaHIAPTHBIA YPOBEHB)

OO0ecrieurBaeT BBIOTHEHHE YKCIIEPUMEHTOB 110
TeMaM Kypca (pHu3uKu.

Kommnekrarus: becnipoBogHOM MyIbTHIATYUK 110
(u3suke ¢ 6-10 BCTPOCHHBIMH JaTYNKAMH:
Ludposoii narunk temneparypsl (-40+165C)
Hudporoit maTank abCONOTHOTO TaBICHUS
(0...700xITa)

Jaruuk marautHoro moss (-100...+100 mTi)
Haruwnk Hanpspkenus (-2...+2B; -5...+5B; -
10...+10B; -15...+15B)

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

Haruuk akcenepomerp (+2 g; +4 g; +8 g)
OtpenpHble yerporicTBa: USB ociunorpad (2
KaHaia, +/-100B)

AKceccyapsr:

Ka6ens USB coenunuTenbHbBIN 3apsiiHoe
ycTpoiicTBo ¢ kabenem miniUSB USB A nanrep
Bluetooth 4.1 Low Energy

KoncTpykTop mi1si mpoBeneHs SKCIIEpUMEHTOB
Kparkoe pyKOBOACTBO 10 3KCILIyaTaluu
uudpoBoii naboparopun

[IporpammHOe obOecnieueHme

Metonudeckue pekomeHnanuu (45 pador)
Hanuuue pycckosi3pI4HOrO caiiTa HOOAEPKKH,
HAJIMYUE BHUJICOPOIIHKOB.
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4.4

Muxkpockon uuppoBoi

Tun MuKpocKomna: OMOIOrHIeCKHA

Hacankxa Mukpockona: MOHOKYIISIpHAs
Haznauenue: mabopaTopHBIi

Merton uccienoBaHus: CBETIIOE T0JIe
Marepuai ONTHUKU: ONITHYECKOE CTEKIIO
VYBenuueHue MUKpockona, kpat: 64 — 1280
Oxymsiper: WF16x

Oo6bektuBsl: 4x, 10X, 40xs (MOANPYKUHEHHBIN)
PeBonbBepHas romoBka: Ha 3 0OBEKTHBA

Tur moaCBeTKH: 3epKajio WA CBETOANON
PacrnionoxeHne moACBeTKN: BEPXHSAA U HUKHSIS
Marepwuai Kopiyca: MeTal

[IpenmetHbIit cTonuk, MMm: 90

Ucrtoynnk nurauus: 220 B/50 T'n

Uuco meranukcenei: |

4.5

Hudposas naboparopus 1o
(mznonornu (MpodrIbHBII
YPOBEHB)

ObecnieunBaeT MpoOBEICHUE UCCIEAOBAHUS TI0
(YHKIIMOHMPOBAHHIO YEJIOBEUECKOTO OpraHu3Ma.
Kommnexranus:

BecnipoBoaHO# MyNTHAATINK TIO (PU3HOJIOTHH C 5-
10 BCTPOCHHBIMH JaTYHKaMU:

Jatauk aprepuansaoro aasiaenus (0...250 MM pT.
CT.)

Jaruuk nyneca (25...250 yn/MuH)

[Jarunk Temnepatypsl Tena (+25...+50 C)

Haruuk wactorsr asixanus (0...100 oukmos/mMuH)
Jaruuk yckopenust (£2 g; +4 g; +8 g)

Otpensublie yerpoictsa: dartauk IKI (-300...+300
MB)

Haruux pH (0...14 pH)darauk cunomep (-50...50
H)

Jatank ocemennoctH (0...188000 k)
AKceccyapsbl:
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Kat6ens USB coenuHuTEIHHBIN

3apsmHOE YCTpOHCTBO ¢ kKabemem miniUSB
USB Apantep Bluetooth 4.1 Low Energy
KoHcTpykTop i POBEICHHUS SKCIICPUMEHTOB
Kparkoe pyKkoBOJICTBO MO SKCILTyaTaIlluH
nndpoBoit maboparopun

[TporpamMmHOe obecrieueHue

Metoanaeckue pexomeHaanmu (20 padbor)
Hanuuue pyccKosI3bIYHOTO caiTa MOIACPIKKY,
HaJIMYUC BUACOPOJIUKOB.

4.6

Iudposas 1adboparopus 1Mo
3KOJIOTHH

OO6ecnieunBaeT MPoOBecHUE YUeOHOTO
HKOJIOTHYECKOTO MOHUTOPUHTA
WHCTPYMEHTaNbHBIMU MeTonamu. Habop
MPUMEHSIETCS TIPH U3YYSHUH SKOJIOTHH, OHOIIOTHH,
XHMUH, Teorpaduyl ¥ TPUPOIOBENCHHS, a TAKXKe
JUIS MHIUBHULYaJIbHBIX UCCIIEAOBAHUS 1 IPOCKTHOM
JIeSITEITbHOCTH TIKOJBHUKOB.

Kommnexrauus: becipoBonHoM MyIbTHAATYHK 110
9KOJIOTHYECKOMY MOHUTOPHHTY C 8-10
BCTPOEHHBIMH JIaTIMKAMU:

Jaruuk HUTpar-nuoHoB (2x10-6 ... 0,2 Monb/1)
Haruuk xnopua-uonos (10-5 ... 1 moss/mn)
Haruuk pH (0...14 pH)

Haruauk Bmaxsoctu (0...100%)

Jatauk ocsemennoctu (0...188000 nik)

Haruuk Temneparypsl (-40...+165C)

Harauxk snexrponpoBoaumoctH (0...200 MrCwm;
0...2000 MxCwm; 0...20000 MkCwm)

JlaTunk TemrepaTypbl OKpyKaromei cpeas! (-
40...+60 C)

JlononHNTeNbHBIC JaTIUKH:

Jlatunk 3ByKa ¢ QpyHKUMEH HHTErpupoBaHusi (-
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2...+211a)

Haruauk Bmaxxaoctu noussl (0...50%)

Jatauk xucnopona (0...100%)

Jaruuk onrudeckoit mnotHocty 525 HM (0...2D)
Jatauk orrrraeckoit mmotHocTH 470 HM (0...2D)
Hatauk typoumumetp (0...200 NTU)

Jaruuk okucu yriepona (0...1000 ppm)
Akceccyapsl:

Ka6enr USB coenuHUTENHHBIHN (2 MIT.)
3apsinHoe ycTpoiicTBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Crepxens mis
3aKpEIUICHHUS JaTYUKOB B ILITATUBE

Kparkoe pykoBOACTBO IO 3KCILTyaTaluu
nndpoBoit maboparopun

[IporpammHoOe oOecnieueHme

Metonuueckue pexomenaaiuu (20 pador)
Hanuuue pycckosi3bIMHOTO caifTa MmoIepKKH,
HAJIMYUE BUICOPOITHKOB.

TexHogornvyeckas HanpaBJCHHOCTb

O0pazoBareIbHBIN KOHCTPYKTOP
JUTSL IPAKTHKH OJIOYHOTO
MIPOrpaMMHPOBAHUS C
KOMILJIEKTOM JaTYUKOB

Pobotorexanuecknii HaOOp MpeaHa3HAYEH AJIS
W3y4YeHUs] OCHOB POOOTOTEXHUKH, JeTaleH, Y3JI0B H
MEXaHU3MOB, HEOOXOUMBIX JUIS CO3JaHMUs
POOOTOTEXHUYECKUX YCTPOMCTB.

Ha6op mpencraBiseT co00¥ KOMIUIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COCANHUTEILHBIX
3IIEMEHTOB U AJIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
Ha6op no3Bomnsier cobupars (1 mporpaMMHPOBaTh
coOupaeMble MOJIEITHN), U3 IIEMEHTOB BXOJISIINX B
€ro cocrtaB, MOAECJIN MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX YCTPOHCTB C
aBTOMATH3MPOBAHHBIM YIIPABICHUEM, B TOM YHCIIE
Ha KOJICCHOM XOJ1y, & TaK K€ KOHCTPYKIIHH,

CBo00gHO
pacnpocTpaHsieMO
e I10
Arduino IDE,
Scratch, Blockly
u T.II.
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OCHOBAHHBIX Ha MCIIOJIH30BaHUU Tepeaad (B TOM
YHCIIe YEPBSIYHBIX M 3y0UaThIX ), a TaK JKE PHIYaroB.
CBETOIMOMHBIN MaTPUIHBIN AUCIUIEH ¢ Oeoi
MO/ICBETKOIN Ha KOHTPOJIIEPE

KonngecTBo mopToB BBOA/BBIBOJA HA
KOHTpOJIJIEpE HE MeHee 6

KonmnaecTBo KkHOTIOK HE MEHEE 4

OO011e€e KOJIMYECTBO dJIEMEHTOB: He MeHe 520 T, B
TOM YHCJIE:

1) MPOrpaMMHUPyEMbIi OJIOK yHpaBIICHUS,
KOTOPBII MOXeT paboTaTh aBTOHOMHO U B
MTOTOKOBOM PEXHUME;

2) cepBOMOTOPHI

3) maTYUK CHIIBI

4) maT4uK pacCTOSTHUS

5) marywk nBeTa

6) akKyMmynsiTopHas Oarapest

7) IInacTUKOBBIE CTPYKTYPHBIE 3JIEMEHTHI,
BKIIFOYAst TEPQOPUPOBAHHBIC AIIEMEHTHI: OaJIKH,
KyOWKH, OCH W Ballbl, COEIMHUTEIHHBIC IEMEHTHI
K OCSIM , IIeCTepHH, NpeJHa3HadeHHble IS
CO3MaHMsl YEPBAYHBIX M 3y04aThIX Tiepenad,
COCTMHUTENbHBIE U KPETe)KHBIE SIIEMEHTHI;

7) IIporpammHoOe obecTieueHne, NCTIOIh3yeMOe
JUTSL IPOTPaMMHPOBAHUSI COOMPAEMBbIX
POOOTOTEXHUYECKHUX MOJEINCH U YCTPOUCTB,
JTOCTYITHO JJIsl CKauYMBaHUS U3 ceTH MHTEepHeT




O0pasoBaTebHOE PELICHHE

Onucanue

110

KonuuectBo

EMHUL] ISt

0061eodpaso

- BaTeJIbHBIX
OpraHu3aIyii, He

SIBJISTFOTIIAXCST MAJIO-
KOMIUTEKTHBIMA
(cTanmapTHBIH
KOMILJIEKT)

KonunuecTBo
€IMHHMIT TS
MaJIOKOMIT-
JIEKTHBIX
o01meobpaso-
BaTeJIbHBIX
opraHuzanuit
(crangapTHBI

74
KOMILJIEKT)

Komnuectso
CIMHUIL JUTS
poQuIEHOTO
KOMILJICKTa

O06pazoBarenbHbIl HA0OP 110
MEXaHHKe, MEXaTPOHUKE U
POOOTOTEXHHKE

O6pazoBarenbHbIi HA0OP JOJHKEH OBITH
MpeaHa3HaueH [T U3Y9ICeHUST MEXaHHKH,
MEXaTPOHHUKH 1 POOOTOTEXHUKH.
O6pazoBarenbHbIi HA0OP MPEAHAZHAYCH IS
pa3paboTKH MPOrpaMMHUPYEMBIX Mozleei
MEXaTPOHHBIX CHCTEM W MOOWMIILHEIX POOOTOB,
OCHAIIIEHHBIX Pa3IMYHBIMUA MAHUITY/ISILIUOHHBIMU U
3aXBaTHBIMH YCTPOMCTBAMHU.

B cocTaB Habopa TOMMKHO BXOIAUTH: KOMILIEKT
KOHCTPYKTHBHBIX 3JICMEHTOB M3 METaJlIa,
KOMILICKT JUIsi COOPKH 3aXBaTHOTO YCTPOMCTBA,
MIPUBOJI TOCTOSIHHOTO TOKA - HE MEHee 211IT,
CEpBOIIPHUBOJ - HE MeHee 21IIT, IaT9YWK JIMHUH - He
MeHee 1T, JaTYUK PacCTOSHUS - HE MEHee 11T,
MPOrpaMMUPYEMBI KOHTPOJUIEP - HE MeHee 11T,
[IporpamMmmupyemsblii KOHTPOJUIEP TOIHKEH
COJIepXKATh: TIOPT YIS MOKIFOUCHUS TPHUBOOB
MTOCTOSTHHOTO TOKA - He MEHee 21T, TOPT IS
TTONIKJTFOYEHUST CEPBOIIPUBOJIOB - HE MEHEE SIIIT,
U(POBBIC U AHAJIOTOBBIC MTOPTHI IS
MOJIKJIFOYEHUS BHEITHUX YCTPOUCTB - HE MeHee 36,
nndpoBsie HHTEPGHEHCH I TTIepeaadn TaHHbBIX -
USART, 12C, SPI, xoMMyHUKaITMOHHBIN
uHTepdeic N1 TMCTaHIMOHHOH cBsi3u - WiFi u
Bluetooth.

[Iporpammupyembiii KOHTPOJIEP AOKEH UMETh
BCTPOCHHYIO CUCTEMY CTaOWIM3AIMK U KOHTPOJIS
BHEIITHETO 3JIEKTPOIUTAHUS, CHCTEMY
oOHapyXeHUsI MUHIMAJIHHOTO YPOBHS 3apsiia
BHEIIIHEH aKKyMYJISTOPHOH Oarapen.
[IporpamMmmupyemsblii KOHTPOIUIEP TOHKEH
o0ecIeurnBaTh BO3MOXKHOCTh IPOIPaMMHUPOBAHHUS B

CB00OIHO
pacmipocTpaHsIeMo
e [10
Arduino IDE,
Scratch, Blockly
U T.IL
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CBOOOIHO PaclpoOCTpaHsIeMBIX cpefax pa3padoTKH
C MTOMOIIIBIO TEKCTOBOTO SI3bIKA
porpaMMHUpoBaHus, Takux kak Arduino IDE nmm
aHaJIOTH.

[TporpaMmupyemblii KOHTPOJIJIEP JOKEH
obecrieynBaTh BO3MOKHOCTD IUCTaHIIMOHHOTO
yIpaBlIeHUS MOJAEIBIO POOOTOB ¢ TOMOIIBIO
MOOMITBHBIX yeTpoiicTB ¢ OC Android mmu 10S.
OOpa3zoBarenbHbIi HAOOP NpeTHa3HAYECH H3yYCHUS
MPUHIMIIOB (QYHKIIMOHUPOBAHUS M IPAKTHYECKOTO
MPUMEHEHUS SIEMEHTHON 0a3bl MEXaTpOHHBIX U
POOOTOTEXHUYECKHUX CUCTEM, a TAK)KE OCHOBHBIX
TEXHUYECKUX PEIICHUHN MTPU TPOESKTUPOBAHUI
po0oTOB. B cocTaB KOMITIEKTa JOJIKHBI BXOJUTh
OUOMMOTEKH TPEXMEPHBIX MOJEIICH
KOHCTPYKTHUBHBIX JIEMEHTOB ISl TPOCKTHPOBAHHUS
Y TIPOTOTHITUPOBAHUS JIEMEHTOB KOHCTPYKIIHH U
MEXaHH3MOB.

KomnbsrotepHoe 060opynoBaHue

HoyTt6yk
HP Laptop 15- da3028ur
[poneccop 15 -1035G1
TBepaOTEIbHBIN HAKOTTUTETh
25616
bes ontuueckoro nuckoBona
Windows 10
Axxymynarop Ha 41 Bta
8 I'b SODIMM DDR4 SDRAM
CeToaunoanbii 3xkpad HD
mnaronaneio 39,62 cm (15,6") (220
HHUTOB)

dopm-dakTop: HOYyTOYK;

XKecrkas, HeoTKIIIOUaeMast KJIaBUATypa: HATHUKE;
Pycckas packianka KjIaBuaTyphl: HAINYKE;
Jluaronans 3KpaHa: He MeHee 14 q10iMOoB;
Pa3pemenne sxpana: He menee 1920x1080
MMUKCETICH;

KonnyectBo sinep npoueccopa: ot 4,

KonnuecTBo 1OTOKOB: OT 4,

BbazoBas TakToBas yactoTa npoueccopa: ot 1 I'T,
MakcumanbsHast TaKTOBast 4acToTa Mpoleccopa: oT
2,51Tn,

Komr-nmamsate mpoueccopa: ot 4 MO,

O6beM onepatuBHOU namMsTH: oT 8 I'0,

31
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O6bem Hakonuteas SSD: ot 128 T'6,

Bpemst aBToHOMHO#1 pabOTHI OT 6aTapen: He MEHEE
6 Jacos,

Buemnuit uatepdeiic USB crannapra He HUXe
2.0: He MeHee IByX CBOOOIHBIX.

Buemnnit uatepdeiic LAN (B ciryuae

OTCYTCTBHS Ha KOpIyce, npeaocTasiaTh Ethernet
amantep USB-RJ-45);

BecnipoBonnas cBs3p Wi-Fi: Hammme ¢
noaaepkkoit cranaapta 802.11n unmun
COBpEMEHHEE;

Web-kamepa: Haan4me;

Manunynastop "MbIIIb": HAIUYKE;

Bbazosas cucrema BBoga-BeiBoga (BM1OC)
3aperucTpupoBaHa B EIMHOM peecTpe poCCUHCKUX
MPOTrpaMM JUIsI SNIEKTPOHHBIX BBIYUCIUTEIBHBIX
MaImvH ¥ 0a3 JaHHBIX MUHHCTEPCTBA CBS3HU U
MacCOBBIX KOMMYHUKanui Poccuiickoii
®enepanuu

Berpoennas 8 BUOC (ynknus pasrpanmdeHus
nmoctyma k BHemrHUM USB ycTpoiicTBaM, BKITIOUas
3aIpeT JOCTyMa Kak K ONpeAeIeHHOMY yCTPOUCTBY
(pa3pemmTs/ 3a0JI0KMPOBATH), TAK U K KJIaccy
YCTpOMCTB (YCTPOHCTBA XpaHEHUS TaHHBIX,
MIPUHTEPHI U T.I1.)

[IpenycraHoBieHHas OnepalMoHHas CUCTEMA C
rpadU9IeCcKuM IOJIb30BaTeITLCKUM HHTEpQEcoMm,
obecrednBaroias paboTy pacpoCTpaHEHHBIX
00pa30BaTEIIbHBIX M 00MIECUCTEMHBIX
MIPHWJIOKEHMI . HAIMINE
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M®VY (npunTtep, ckanep, konup) | Tun ycrpoiictBa: MOY; -
LIBeTHOCTS:
YePHO-OCTBIIA; 1 0 0
opMmar OymMaru: He MEHee
O] oy A4
pazpemieHue nedaru: He MmeHee 1200x1200 Touek.
HuTepaktuBHas nocka PasMmep MUIHTEI
Donview (mnaronans) 82,7 4 0 0
DB -821ND-HO03 ’
Pasmep mmuTsI( mmprHa
*BpIcoTy) 1704%1227MM
MacmTab 4*3
Ipoekrop Acer S1286H DLP
Projector 4 0 0

MODEL NO.: DNX1713

JonosHuTEIbHOE 000py10BaHNe (MOKeT BHIOMPATHCS B CJIy4yae MOJHOT0 KOMILUIEKTOBaHUS 0011e00pa30oBaTeIbHbIX OPraHU3alUil 0CHOBHBIM HA00pOM
000pY10BaHUSA U3 CTIMCKA, IPUBEJEHHOT0 Bblllle U HAJTUYUSA (DUHAHCOBBIX CPEJICTB)




O0pasoBarenbHbIl HA0OP IS
U3yUYCHHUS] MHOTOKOMITOHEHTHBIX
POOOTOTEXHUUECKUX CUCTEM H
MAaHUITYJIATUOHHBIX pO6OTOB

OO0pa3oBarebHbIN KOMILICKT JIOJKEH OBITh
MpeAHa3HaYeH IJIs1 U3y4eHHUsI pOOOTOTEXHUYECKUX
TEXHOJIOT'Ui, OCHOB MH()OPMALIMOHHBIX
TEXHOJIOTUH U TEXHOJIOTUH TPOMBIIUIEHHOM
aBTOMATHU3AIUH, & TAKXXe TEXHOJIOTHH

IIPOTOTUITUPOBAHUA U aIIUTUBHOT'O ITPOU3BOACTBA.

B cocTaB KOMIUTIEKTa TOJKHO BXOUTE:

1) NHTemnekTyanbHblii CEPBOMOAYJIb C
WHTETPUPOBAHHON CUCTEMOH YITpaBIIeHUS,
TTO3BOJISIIONIECH O0BETUHATE CEPBOMOMYIIH APYT C
JIPYTOM TIO MOCJIEA0BATEILHOMY UHTEp(DEHCY - He
McHee OIIT;

2) Pob6oToTexamueckuii KOHTpOILIEp
MOZYJIBHOTO THIIA, MPECTABIISIFOIINA COO0H
OJHOILTATHBIA

MHUKPOKOMITBIOTEP € ONEPAMOHHON CUCTEMOM
Linux, o0bequHEHHBIH ¢ IeprepriiHbIM
KOHTPOJLIEPOM C TIOMOIIIBIO TUIATHI PACIIMPEHUSL.
Pob6oToTexamueckuii KOHTPOJUIEP AOKEH
YIOBIETBOPSTh TEXHUYECKUM XapaKTEPUCTUKAM:
KOJI-BO sIIEp BCTPOCHHOTO MUKPOKOMITBIOTEpA - HE
MeHee 4, TaKTOBas 4acToTa siapa - He MeHee 1,2
I'Tu, o6sem O3Y - He Menee 512 MO, Hannuue
unTepgeiicos - SPL, 12C, 12S, TTL, UART, PWM,
1KU(POBBIC U aHAJIOTOBBIC MOPTHI IS
TOJIKJIFOYEHNST BHEIITHUX YCTPOMCTB, a Takke WiFi

CB00O/IHO
pacmpocTpaHsIeMo
e [10
Arduino IDE,
Scratch, Blockly

n T.II.
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wiu Bluetooth st KOMMyHHKAIMK CO BHEITHUMU
ycTpoiictBaMu. Po6oTOTEXHIUECKHIA KOHTPOILIED
JIOJKeH 00ecreurnBaTh BO3MOXKHOCTb
MIPOrPaMMHUPOBAHHS C TIOMOIIBIO CPEZCTB A3BIKOB
C/C++, Python u cBob0HO pacmpocTpaHsieMoil
cpenst Arduino IDE, a Takxe ynpaBnenus
MOZICTISIMH POOOTOTEXHUYECKHX CHCTEM C
nomolisko cpensl ROS.

3) BrruncnurensHbI MOAYIB €O
BCTPOEHHBIM MUKPOKOHTPOJIEPOM - HE

MeHee 1mT.

BrruucnurenbHbIA MOAYIb JOJDKEH 00Ia1aTh
BCTPOECHHBIMHU LM(POBBIMHU NTOPTAMU - HE MEHEE
12T ¥ aHaJIOTOBBIMH MTOPTaMH- He MeHee 121mT.
BrraucnurensHBIN MOIYITH JODKEH 001a/1aTh
BCTPOEHHBIM MOy IeM OeCIPOBOIHON CBSI3H THIIA
Bluetooth n WiFi anst co3nanwust anmapaTHo-
MPOrpaMMHBIX PELIeHUH 1 "yMHBIX/cMapT"'-
YCTPOHCTB [Uisl pa3paboTKu pewieHuit "MHTEepHET
Berei".

BrraucnurensHbIM MOIYITH JODKEH 001a/1aTh

COBMECTHMOCTEBIO C TTepu(epUHHBIMY TUIATAMU JUIS

noaxitodeHus k cetu Ethernet n monkirouenuns
BHEIIHEN CUIIOBOM HArpy3KHu.

4) Mopnynp TEXHUUECKOTO 3pEHHUA,
MIPECTABISIONINI o001 yCTpoiicTBO Ha Oa3e
BBIYHCIIUTEIBHOTO MUKPOKOHTPOIIIEPA U
WHTETPUPOBAHHON KaMepbl, o0ecrneunBaromiee
pacro3HaBaHHe MPOCTEHIINX N300paKeHUi Ha
MOZIyJIE 33 CUET COOCTBEHHBIX BBIUYMCIUTEIBHBIX
BO3MOYKHOCTEH - He MeHee 11T,

Moaynb TEXHUUECKOTO 3pEHHS JOIKEH




| 00€ecIIeYnBaThL BO3MOXKXHOCTE OCYHICCTBJIATH
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HACTPOHKY DKCTIO3ULHNH, OanaHca 6enoro, HSV
COCTABIISIONINX, TLTOMAAN 00HAPYKUBAEMON
o06macTi n300pakeHHsI, OKPYTIIOCTH
00HapyXUBaeMOii 00JIaCTH U300PAKCHHUS,
MOJIOKEHHE OOHAPYKMBAEMBIX 00acTen
OTHOCHUTEIFHO APYT ApyTa

Moyib TEXHHYECKOTO 3pEHUS JIOJDKEH UMETh
BcTpoenHble uHTEepdeiicel - SP1, UART, 12C unn
TTL nns KOMMyHUKalWy APYT ¢ APYTOM WU
BHEIIHUMH YCTPOHCTBAMH.

5) KomriekT KOHCTPYKTHBHBIX DIIEMEHTOB U3
MeTaJula j1si COOPKH MOAETH MaHUMYJISITOPOB - HE
McHee 1mT;

6) KomrutekT ameMeHToB 111 cOOpKu
BaKyyMHOTO 3aXBara - He MeHee 11IT.
O6pazoBarenbHbIii pOOOTOTEXHUYECKHIA KOMITJIEKT
JIOIDKEH COofiep kaTh Ha0op OMOIMOTEK TPEXMEPHBIX
MOZEJIeN I MPOTOTUIIMPOBAHUS MOJIETIEN
MOOWJIBHBIX U MaHUITYJISIIHOHHBIX POOOTOB
pasiauyHOrO THIA. B cOCTaB KOMIUIEKTa JOKHBI
BXOJIWUTh HHCTPYKIIUY M METOJMYECKHE yKa3aHMs
1o pa3paboTKe TPEXMEPHBIX MOJEIeH MOOUITBHBIX
POOOTOB, MAHUITYJISIIUOHHBIX POOOTOB €
Pa3IMYHBIMU THIIAMUA KHHEMATUKH (YIJI0Bas
KHHEMAaTHKa, TUI0CKO-NapaljieNibHasi KHHEMAaTHKa,
nensra-kuHemaruka, SCARA unu peraakHas
KHHEMAaTuKa, riatdopma CTioapra u T.0L.).
OOpa3oBareNnbHbIi POOOTOTEXHUYCCKUI KOMITJICKT
JIOJDKEH COAEPKaTh MHCTPYKIMH 1O
MPOEKTUPOBAHIIO pOOOTOB, HHCTPYKIIUHU H
METOAMKH OCYIIECTBICHUS HHYKEHEPHBIX PacueTOB
MIpH MPOSKTUPOBAHUY (PacUeThl HATPY3KU U
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MOMCHTOB, paC4€T MOIIHOCTHU IIPUBOAOB, paCucCT
napamMeTpoOB KMHEMAaTHKU U T.H.), HUHCTPYKIHHU I10
pa3paboTKe CUCTEM yIpaBJICHUS U POrPAMMHOTO
obecrieueHus Ui yIpaBJieHUs: poOOTaMH,
HWHCTPYKIHHU U METOAUKHU 10 pa3pa60TI<e CHUCTEM
yrpaBJIEHUS C 3JIEMEHTAMHU UCKYCCTBEHHOT'O
MHTCJJICKTAa U MAallIMHHOI'O 06VLICHI/I$I.
Tenexxka-xpanwiuiie HOyTOykoB | Tum kopmyca: MeTtai, -
BO3MOKHOCTh O€30IaCHOI0 3aIUIICHHOTO 3aMKOM
XpaHeHUs] HOyTOYKOB: HaJIM4HE;
BO3MOXHOCTD 3apAaKn HOYT6YKOBZ HaJIn4me,
TToIIep>KKa HOYTOYKOB 11.5.;
Hanmuue poyrepa Wi-Fi crannmapra 802.11n umu
coBpeMeHHee: | MIT. mojiepKKka HOyTOYKOB 11.5;
KOJIMYECTBO HOYTOYKOB: OT 6 INTYK, MOAJIEPIKKa 0 0 0

HOYTOYKOB I1.5.;

Hanpsoxenne nuranust: 220B\500w;
[Motpebnsiemas momrHOCTE, BT (Makcumym): 2500;
[ToTpebnsiemsIii TOK, A (MakcuMyMm): 12;

JlnvHa mHypa 3JIeKTPONHUTaHus: OT 2,5 MeTpa;
3ammra OT nepeHanpspKeHNs, KOPOTKOTO
3aMBIKaHUS: HATMIHE;

Koneca a1 nepeABMKEHUS C TOPMO30M: HAJIHYHE.

Hab6op OI'D o xumuu

B cocraB Habop BXOAAT pEaKTHUBHI: ATIOMUHHH,
3KEeJ€30, CONSIHASL KUCIIOTa, METHUIIOPAHK,
(deHondTaenH, aMMuaK, IEPOKCH]T BOAOPO/A,
HUTpAT cepedpa u Jpyrue; B 00IIEH CII0KHOCTH -
44 pa3znU4HBIX BEILECTB, UCIOJIb3YEMBbIX IS
COCTaBJICHUS KOMIUJICKTOB PEAKTHBOB IIPHU
MPOBEACHNH 3K3aMEHAIIMOHHBIX SKCIIEPUMEHTOB
10 KypCy IIKOJBbHOM XUMUHU.
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HaGop peakTuBoB A1 IPOBEAEHHS B cocTaB HabOp BXOJST pEaKTUBBI: a30THAS
[y 4CHICCKOT0 SKCTICPUMCHTA 110 kucnora 5%, cepHas kuciora 25%, consHas
XUMAH kucnora 10%, oprodochopras kucnora 5%,
ykcycHas kuciota 10%, runpokcun kanus 10%,
ruapokcun Hatpus 10%, nepokcun Bogopona 3%
1 IpyTHe; B 00IIEeH CI0KHOCTH - 66 pa3IHIHBIX
BEIIIECTB, UCITOJIE3YEMBIX IS IPOBEICHUS ) }
YYEHUUYECKOTO IKCIIEPUMEHTA [0 XUMUHU. ; 1 -
YeTsipéxoceBoit YueOHbIN POOOT-MaHUIYJIATOP MPEAHAZHAYCH IS CBo0OoxHO
y4eOHbIH po0OoT- OCBOCHHUS 00yYarOIIUMHUCS OCHOB pOOOTOTEXHHUKH, | pacmpocTpaHsieMo
MaHUTYIATOP C JUTSI TIOITOTOBKY OOYYArOIINXCS K BHEAPEHUIO H e [10
MOJYJIbHBIMU CMEHHBIMU MTOCJIeTYIONIEMY HCIIOJIb30BAHHUIO POOOTOB B Arduino IDE,
HacaJKaMu MIPOMBIIIIEHHOM POU3BOICTBE. Scratch, Blockly
KommdaectBo oceli poboTa MaHUMYIIATOPA - YETHIPE. U T.II.
[Tepemerenrie MHCTPYMEHTA B MTPOCTPAHCTBE 10 1 0 0

TPEM OCAM HOJIKHO YIIPABIATHCA IArOBLIMHA
JnBurareasiMyi. HanpsbkeHue mUTaHuUs MaroBbIxX
nBurarenei He Oonee 12 B.

CepBoaBurarens 4eTBEpPTON OCH JTOJIKEH
o0ecrieunBaTh NOBOPOT HHCTPYMEHTA.

YToJ1 IOBOpOTa MAaHUITYJIATOPA HA OCHOBAHHH
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BOKpPYT BepTHKaJIbHON ocu He MeHee 180 rpaaycos.

Jlnst onpeeneHust MOMOKEHUI MAHUITYIIATOPA IIPH
MTOBOPOTE BOKPYT BEPTHKAIBHOW OCH JTOJKEH
WCIIOJIH30BATHCS HKOZEP.

Yros moBopoTa 3a{HETO IJIeYa MaHUTTYIIATOpa HE
MeHee 90 rpaaycos.

Yros noBopoTa mepegHero mieda MaHUITyIATopa
He menee 100 rpamycos.

Jlnst onpeeneHus MOIOKEHUS 3a]THETO U
MepeHero TUIeY MaHUIYIIATOpa TOJKEH
HCIOJIB30BATHCS TUPOCKOIL. YTOJI OBOPOTA MO
yeTBepTOil ocu He MeHee 180 rpamycos.

JlomkHa OBITH BOBMOXKHOCTH OCHAIIIEHUS
CMEHHBIMU HacaJKaMU (HapuMep, AeprKaTellb
Kapas/aa win GromMacrepa, Iprucocka ¢
CepBOBHUTraTENIEM, MEXaHUYECKOE 3aXBaTHOE
YCTPOWCTBO C CEPBOABUTATENEM, YCTPOUCTBO IS
JIa3epHOM TPaBUPOBKHU WM YCTPOUCTBO st 3D-
reyaTu).

JlomkHa OBITh BOBMOXKHOCTB TTOJKITFOUESHHST
JTOTIOJTHUTENIBHBIX YCTPONCTB (Hampumep,
TpaHCIOpPTEpa, peyibca ISl IepeMeIeHus podoTa,
MyJIbTa YIPaBJICHUS TUTIA JKOUCTHK, KAMEPHI
MAaIIMHHOTO 3PEHMSI, ONITUYECKOTO JIAaTIHKa,
MOyJIsl OECTIPOBOJTHOTO JOCTYIIA.
PoGoT-MaHHITynSTOP JOKEH 00€CIIeYrBaTh
nepeMeIeHrne HacaIk B IPOCTPAHCTBE,
AKTUBAIMIO HACAJKH, BOSMOXXHOCTD TOJTYUYECHHS
CHUTHAJIOB OT KaMEPhI U IATYMKOB, BO3MOKHOCTh
YIpaBIeHHS JOTIOTHUTEIFHBIMA YCTPOUCTBAMI.
Marepuan kopiyca — agtoMuHui. Jluamerp
paboueli 30HbI (0e3 ydeTa HaBeCHOTO HHCTPYMEHTa
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1 4eTBepToii ocu) He MeHee 320 mMm. MHTEpdeiic
noaxirouenus — USB.

JlomkeH IMeTh BO3MOXXHOCTh aBTOHOMHOM paOOoThHI
Y BHEIIHETO YIIPaBIICHUS.

YrpaBnstonuii KOHTPOJUIEP JODKEH OBITh
COBMECTUM €O cpenoit Arduino.

VYpangouuii KOHTPOJUIEP COBMECTUM CO CPENOH
nmporpaMmMupoBaHust Scratch, u si3pikoM
nporpammupoBanus C.

JlomkeH obecriednBaTh TOBOPOT IO TIEPBBIM TPEM
0CSIM B 3a/IaHHBIN YTOJl M Ha 3aIaHHBIA yroJ,
MIOBOPOT I10 YETBEPTON OCH Ha 3aJaHHBIN yTod,
JIBUKEHUE B KOOpJMHATHI X, Y, Z, nepeMelleHne
Ha 33JJaHHOE PACCTOAHUE IO KoopauHartam X, Y, Z,
nepenavdy JaHHBIX O TEKYIIEM MOJIOKESHUU YTIIOB,
nepenavyy JaHHbIX O TEKYIIMX KOOpIUHATaX
WHCTPYMEHTA.

JomxeH noanepXxuBarh epeMeIICHHUE B
JIEKapTOBBIX KOOPAMHATAX U YIJIaX IOBOPOTA OCEH,
C 33JIaHHOM CKOPOCTBIO U YCKOPEHUEM.

Turbl nepemMenieHuid B 1€KapTOBbIX KOOPAUHATAX:
JABWKCHHUE 110 TPACKTOPUH, IBUKCHHUE 110 HpHMOﬁ
MEXIY JBYMS TOUKaMHU, IEPEHPHITUBAHUE U3 TOUKHU
1 TOUKY (ITepEeHOC OOBEKTA).




