[TPUMEPHLIV TIEPEYEHD

Mpuioxenue 3

k Konneniun Meponpusitus

CPEJICTB ObYYEHMA 1 BOCHUTAHMA B HEJIAX CO3JAHNA B OBIIEOBPASOBATEJIbHBIX OPTAHU3ALIMAX, PACITIOJIOXKEHHBIX
B CEJIbCKOU MECTHOCTHU U MAJIBIX I'OPOJAX, IEHTPOB OBPA30OBAHUWA ECTECTBEHHO-HAYUYHOU U TEXHOJIOTUYECKOU

HAITPABJIEHHOCTEM «TOUKA POCTA»

Ne O0pasoBarenbHOE peleHne Onucanue 1o Konnuecto Konmnuecto
CAUHUALL )11 CAWHUALL JJI
001e06paso- MaJIOKOMIT- KonuuecTso
BaTCJIbHBIX JICKTHBIX CIHHHIIL [Tt
OopraHu3aiyi, He 0011e06paso- podEIEHEOT
SIBJIAIOIUXCA MaJIo- BaTCJIBHBIX
o KOMIIJICKTa
KOMILUICKTHBIMHA OpraHu3aluu
(cTaHmapTHBIHA (cTaHmApTHBIHA
KOMILIEKT) KOMILIIEKT)
EcTtecTBeHHOHAY4YHasi HAIPABJIEHHOCTH
1 Oobuee obopyoosanue (uzuka, xumus, ouonozus)
1.1 | Uudposas nabopaTopus udposoit naT4nk mynsca He MeHee 4 IIT. -
yueHnueckas ((pu3nKa, XUMusi, LndpoBoit TaTUYUK 3JIEKTPOIIPOBOJHOCTH HE
Ouosorusi) MeHee 4 IIT.
[udposoit natTunk pH He MeHee 4 miT.
udpoBoit naT4rK MOIOKEHUS HE MeHee 4 TIIT.
LndpoBoii naTuuK TeMIepaTypsl He MeHee 4 IIT.
[TndpoBoii TaTuuK aOCONMIOTHOTO JAABIICHUS HE
MeHee 4 1T.
Hudposoit ociumorpadhnIecKuii JaTIuK He
MeHee 4 ImIT.
Hudposoii naTunk apTepraIbHOTO JaBICHHUS He 3 2 0

MeHee 4 mT.

Hudposoit matynk cimpomeTp (AbIXaHUsS) HE
MeHee 4 IIT.

Becs anextponnsie yueOHbie 200 T He MeHee 4 mT.
Mukpockort He MeHee 4 TIT.

Habop a5t I3roTOBIECHHUS MUKPOTIPETIApaTOB HE
MeHee 4 MIT.

Muxkponpenapatsl (Habop) He MeHee 4 IIT.
CoenuHUTENBHBIE IPOBO/IA, IPOIPAMMHOE
oOecrieyeHne, METOANYECKUE YKa3aHHsI He MeHee 4
HIT.
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KOMILJICKT COMYTCTBYIOIIUX 3JICMCHTOB JJIA
OIIBITOB 110 MEXaHUKE He MeHee 4 IIT.
KOMITJIEKT COMYTCTBYIOIINX 3JIEMECHTOB JJIsA

OTIBITOB IO MOJICKYJSIpHOU (hH3HKe HEe MeHee 4 IIT.

KOMILJICKT COMYTCTBYIOIIUX 3JICMCHTOB JJIA
OIIBITOB I10 JJICKTPOAMHAMUKE HE MCHEC 4 .
KOMITJIEKT COIYTCTBYIOIINX 3JIEMEHTOB JJIsA
OIIBITOB II0 ONTHKE HE MeHee 4 IIT.

1.2

KommuiexT nocyst u
000pyIOBaHUS TSl YICHUIECKIX
OTBITOB ((pU3MKa, XUMUS,
ouonorus).

[lItaTiB 1a60OpPaTOPHBIN XUMHUYECKUI HE MeHee 4
IIT.

Habop gamek [letpu He menee 4 mmT.

Habop MHCTpYMEHTOB NpEenapoBANbHBIX HE MEHEE
4 .

JloxKa [UIsl CKUTaHMsI BEIIECTB HE MEHEe 4 IIT.
Crynka ¢apdopoBas ¢ IeCTUKOM HE MEHee 4 IIT.
Habop 6aHoK ju1s1 XpaHEHUs TBEPbIX PEAKTUBOB
(30 — 50 mu1) HE MeHee 4 1mT.

Habop cknsHok ((1akoHOB) U1 XpaHEHHS
pPacTBOPOB PEAKTUBOB HE MEHEE 4 TIIT.

Ha6op npubopok (I1X-14, [1X-16) He menee 16
HIT.

[Ipubop g momyyeHus ra3oB He MeHee 4 IIT.
CroupTroBka He MEHee 4 IIT.

T'oprouee 11t ciupTOBOK HE MeHee 4 IIT.
OunbsTpoBanbHas Oymara (50 wr.) He MeHee 4 mT.
Konba xoHnueckast He MeHee 4 1IT.

[Nanouka crekisHHAS (C pe3UHOBBIM
HaKOHEYHUKOM) HEe MEeHee 4 IIT.
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Yarmeuka 1 BeIIapUBaHKA (BbIIapUTEIbHAS
yaleyka) He MeHee 4 IT.

Mepusbrit mumuHIp (TUTACTUKOBBINA) HE MeHee 4 IIT.
Boponka crexisHHas (Manas) He MeHee 4 IIT.
Crakad crexnstHHbIHN (100 M) HE MeHee 4 mIT.
I'azooTBOgHAS TpYOKa HE MeHee 4 IIT.

Obopyooeanue 013 uzyueHus ouonozuu

2.1

KoMImieKkT BiakHBIX mperapaTroB
JIEMOHCTPALIMOHHBIN

1 xomruiekT, He MeHee 10 mpemapaTos:
Brnaxxuslit mpenapat "be3zyoka"

Bnaxusiit npenapat "I"agroka"

Brnaxusrit npenapat "BHyTpeHHEe cTpoeHne
OpPIOXOHOTOro MOJITIOCKA"

Bnaxusiii npenapat "BayTpeHHee cTpoeHue
KpBICHI"

Brnaxusrit npenapat "BHyTpeHHee cTpoeHne
JIATYKH"

Bnaxusiii npenapat "BayTpeHHee cTpoeHue
TUIE!"

Braxnslit npenapat "BHyTpeHHee cTpoeHme
PBIOBT"

Baxxnssrit npemapat "Kapacs"

Brnaxxnsiii niperapar "Kopenb 6060BOro pacteHus ¢
KIIyOeHbKaMu'""

Bnaxwnsrit npenapat "Kpeserka"

Bnaxxnsrit npemapat "Hepenna"

Brnaxxneiii npenapat "Pa3zButre KocTUCTO PHIOHT"
Bnaxwnslit npenapat "Pazsurne kypuisr”
Baxxssrit npemapat "Croudomemysa”
Bnaxxnsrit npemrapat "Tputon"

Brnaxxnsiii npenapar "Yepenaxa OonotHas"
Baxxserit nperrapat "Yx"
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Brnaxwnslit npenapat "Amepuna”

2.2

KommnexT repbapues
JE€MOHCTPALIMOHHBIH

1 KOMILJICKT, HE MeHee 8 repbapures

I'ep6apwuii "JlepeBns 1 KycTapHUKH"
I'ep6apwmit "lukopactymue pacTeHus"
I'ep6apwuii "Kopmossie pactenus"

I'ep6apwuit "KynbrypHbie pacTeHus"

I'epOapwuii "JlekapcTBeHHBIE pacTeHUS "
I'ep6apwmii "MengoHnocHbie pacTeHUs"
I'epOapuii "Mopdosorus pactenuii”
I'epOapuii "OcHOBHBIE IPYIIIBI pacTeHUH"
I'ep6apuit "PacturensHble coolmiecTna
I'ep6apwii "CenbCcKoX035HCTBEHHBIE pacTeHUS"
I'ep6apwuii "SnoButeie pacrenus"

I'epbapwuii k Kypcy OCHOB 0 001IIeii OHOJIOTHHI

2.3

KoMmmnekT xonmexnuit
J€MOHCTPAIMOHHBIN (110 Pa3HBIM
TeMaM Kypca OMOJIOTHn)

1 xomiIekT, He MeHee 10 KoJIIeKImi
Komnexkuus "I'onocemenHbie pacTeHus"
Komeknus "O6urtarenu Mopckoro aHa"
Komnexmus "ITaneontonorndyeckas”

Komnexnus "llpencraButenu OTpsSa0B HACEKOMBIX"
Komnexkuus "IIpumeps! 3aUTHBIX
NPUCTIOCOOIEHHH Y HACEKOMBIX"

Komnexkrmus "[IprucriocoOuTenpHbIC N3MEHEHS B
KOHEYHOCTSIX HaCEKOMBIX"

Komnexmnus "Pa3Butne HaCEKOMBIX ¢ HETTOJIHBIM
mpeBpamieHueM"”

Konnekius "Pa3Butre HACEKOMBIX C HOJIHBIM
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npeBpalieHuemM"

Komnexnug "Pa3sutue nmeHuin"”
Komnexius "Pa3Butne 6a00uku”
Konnexnus "PakoBHHBI MOTIIOCKOB"
Komnekius "CemeiictBa 6abouex"
Konneknus "CemelicTBa KyKoB"
Konneknusa "Cemena u moas!"
Komnexkius "dopma cOXpaHHOCTH UCKOTIAEMBIX
pacTeHuit ¥ )KUBOTHBIX"

Habop maneoHTonorn4ecknx HaX0J0K
"[IpoucxoxneHue yenoBeka"

2.4

udposas nabopaTopus 1mo
Ouonoruu (6a30BBIN YPOBEHB)

OOecnieunBaeT BBIITOTHEHUE Ta00PATOPHBIX PadoT
Ha YpPOKax 10 OMOJIOTMU B OCHOBHOM IIIKOJIE U
MIPOEKTHO-NCCIIEIOBATEIHCKON A TETHHOCTH
yUaIuxcs.

Kommunekranus:becripoBogHO MyIbTHAATYUK TTO
OMOJIOTHH C 6-10 BCTPOSHHBIMU JTaTYMKAMH:
Hatuuk Bnaxkaoctu (0...100%)

Hatunk ocsemennoctH (0...188000 nk)
Haruauk pH (0...14 pH)

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

Hatunk anexrpornpoBogumoctu (0...200 MxCwm;
0...2000 MxCwm; 0...20000 MxCwm)

Jatunk Temneparypsl OKpyXaromei cpeapl (-
40...+60C)

AKxceccyapsr:

Kabens USB coenuHuTENBHBIN 3apsaHOe
ycrpoiictBo ¢ kabenem miniUSB USB A nanrep
Bluetooth 4.1 Low Energy

Kpatkoe pyKoBOACTBO 1O AKCIUTyaTalliu
nuQpoBoii m1aboparopuu

Iudposast BueokamMmepa ¢ METAITHIECKAM




Ne O0pazoBarenbHOE peleHne Onucanue 1o Konunuecto Konunuecto
CAWHUALL IJI1 COWHUAILL IJI
001eoopaso- MaJIOKOMII- KonuuecTso
BaTCJIbHBIX JICKTHBIX CITHHHUIL VTSt
OpraHu3alyii, He 001eoopaso- HpOGRIBHOrO
SIBJIAIOIIUXCS MaJIO- BaTCJIbHBIX
s KOMILICKTa
KOMIIUICKTHBIMHA OpraHu3aluu
(cTaHmapTHBIHA (cTaHmApTHBIHA
KOMILIEKT) KOMIUICKT)
mratuBoM (paspeuenue 0,3 Mmnukc)
[TporpamMmMHoOe obecrieueHme
Mertomnueckue pekomeHaanuu (30 pador)
Hannune pycckosi3pI9YHOrO caidTa noAIEPKKH,
HaJM4KUE BUICOPOTUKOB.
3 Qbopydoeanue 013 u3y4eHUs Xumuu
3.1 JeMoHcTpanioHHoe CTOMK TOXBEMHBII -
o0opyioBaHue [ITaTuB 1EMOHCTPALIMOHHBIA XUMUYECKUN
Arnmnapart Ay NpoBEICHUS] XUMUYECKUX PEaKIIUil
HaGop st anekTposin3a 1eMOHCTPAI[MOHHBIH
KommutekT MepHBIX K010 Maioro oobema
Hab6op ¢makonos (250 — 300 mut 11 XpaHeHHS
pPacTBOPOB PEaKTHBOB)
IIpubop It OTIBITOB IO XUMUU C IIEKTPUIECKUM
TOKOM (J1a00paTOpHBIA)
[Ipubop 1g MILTIOCTpaIIiK 3aKOHA COXPAHEHUS 1 1 0

Macchl BEIIECTB
JenurenpHas BOpoHKa

YcTaHOBKA I IEPETOHKH BEIIECTB

[Ipubop g momyyeHus ra3oB

banst koMOuHMpOBaHHAs JTabopaTOpHAS
®dapdopoBas CTymKa ¢ MeCTUKOM

KommrekT Tepmometpos (0 — 100 C; 0 — 360 C)
KomruiekT "HaTypaibHbie 3J1eMEHTBI TaOIHIIbI
Meunneneena"
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COUHUIL IJIs1 COUHUIL IJIs1
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o KOMIUICKTa
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Kommnext "Habop Moaeneil KpucTaminuecKux
peurerok"” (aiMa3za, rpadura, YriIEKHCIOro rasa,
JKeJie3a, MarHusi, MeJid, IOBApEHHOH coiu, oza,
JbJIa WIA KOHCTPYKTOP ISl COCTABIEHHUS MOJIEKY)
3.2 | KoMIIEKT XUMHYECKUX Hab6op «Kucnotsr» (a30THast, cepHasi, CoJsHas, -
pEaKTHUBOB oprodochopHas)
Habop «'mapokcuapy (THIpOKCUa 6apws,
TUAPOKCHU]T KaJlusl, TUAPOKCHU]T KAJIbLIUA, THAPOKCUT
HaTpUs)
Ha6op «Oxcuibl MeTauioBy (aJIFOMHHUS OKCHI,
Gapust okcu, sxene3a (1) okcua, KaIbIusS OKCHIT,
Maraus okcun, meau (I1) okcu, TMHKA OKCHT)
HaGop «lllenounbie 1 1iea09HO3eMETbHBIC
MeTaJIbDy (JINTHH, HATPHUHA, KAIBIIHN)
Habop «Metamib (aTFOMUHUH, XKene30, MarHui, 1 1 0

Me/Ib, ITUHK, OJIOBO)

Hab6op «llleno4nble 1 MIEI0YHO3EMEIbHBIC
MeTaITbDy (JIMTUH, HATPHUNA, KAIBIIAN)

Hab6op «OruaeonacHeie BemecTBay (cepa, hocdop
(xpacHbiit), okcua dpochopa(V))

Hab6op «I"anorens» (101, 6pom)

Habop «I'anorenubny (aTFOMUHUS XJIOPH/I,
aMMOHUS XJIOpuI, 6apus xiopum, sxenesa (I111)
XJIOPHI, Kalnsl MO, KaIHs XJIOPU, KaJTbITUs
XJIOpUJ, IUTHA XJ0pu, Maraus xyuopua, meau (I1)
XJIOPHJI, HATpHS OpOMUJI, HATPUS PTOPH]I, HATPHS
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XJIOPHJI, IIMHKA XJIOPH] )

Ha6op "Cynbdatsl, cyabQuasl, cyabQuTh"
(ammoMuHUS CyIb(aT, aMMOHUS CyJIbdarT, xKelesa
(IT) cynbdun, xxenesa (I11) cynpdar, 7-Mu BOTHBIH,
kanus cyibdar, kobansra (1) cynbdat, Maraus
cynedart, meau (I11)) cynedar 6e3Bomusrf, Menu (1I)
cynehaT 5-Tv BOAHBIN, HATPUS CYIbGUI, HATPUS
Cyab(uT, HATPUs cynbaT, HATPHUs TUAPOCYIbdaT ,
HUKEJS Cynbdar

Hab6op "Kapbonatsr" (ammoHus KapOOHAT, KaIHS
kapoOoHat, meau (I1) kapOoHAT OCHOBHOM, HaTpuUs
KkapOOHAT, HATPUS THIPOKapOOHAT)

Habop "®ocdatel. Cunukarer" (kanus
MoHOTruApoopTodocdaT, HaTpHUs CHIIUKAT 9-TH
BOJIHBIH, HAaTpUs opTodocdar Tpex3aMeneHHBIH,
HaTpus auruapodocdar)

Habop "Auerarbl. Pogaauapl. CoenquHeHus
kenesza" (kanus arerar, kanus geppo(1l)
rekcanuanuj, kaiaus ¢peppo (11I) rekcammonun,
KaJHs POJaHUl, HATpUs aleTaT, CBUHIA aleTaT)
Hab6op "Coenunenus mapranmna” (kanus
nepmanranar, mapranmna (IV) oxcun, mapranma (II)
cyibdar, Mapraiua XJIopua )

Hab6op "Coenunenus xpoMa" (aMMOHUS TUXPOMAT,
KaJiusl IMXpomar, Kanus xpomar, xpoma (11I)
XJIOpUJ 6-TH BOJTHBIH)

Habop "Hutpats!" (aroMUHUS HUTPAT, aMMOHHUS
HUTPAT, KU HUTPAT, KaibIus HATpat, menu (1I)
HUTpAT, HaTPHUsI HUTPAT, cepedpa HUTPAT)

Habop "Mnaukarops!” (JlakMOW, METUIOBBIN
OpamHKeBbIH, heHonPTanenH)

Hab6op "Kucmopoacoaepkariine OpraHndecKue
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BemlecTBa" (aleTOH, TIULEPUH, TUITHIOBEIH 3Hp,
CIHPT H-OyTUIIOBBIN, CIUPT U30aMHUIIOBBIN, CIIUPT
N300y THIIOBBIN, CIIUPT STHUIIOBBIN, (hEHOM,
(hopmanuH, 3STUICHITIMKOIb, YKCYCHO-3TUIOBBIN
a¢up)

Habop "YrneBomoponst" (0eH3WH, TeKcaH, He(Th,
TOITYOJ, TUKIIOTECKaH )

Ha6op "Kucnotsl opranndeckue" (KucioTa
aMHHOYKCYCHasl, KUCIIOTa OCH30MHAas1, KHCIO0Ta
MacisHasl, KHCJI0Ta MypaBbUHAs, KUCIIOTa
OJICMHOBAsI, KUCJIOTA MaJIbMUTHHOBAS, KUCIIOTA
CTeapuHOBasl, KUCJIOTa YKCyCHas, KHCIOTa
aBesIeBas)

Habop "YrneBonbl. AMuHB" (aHUIIMH, aHUJIHH
CEpHOKUCIIbIN , JI-T1I0K03a, METHUIIAMUH
TUAPOXJIOPH]T , Caxapo3a)

3.3

KoMmekT Konaekui U3 CIIMcKa

Konnexknus "Bosgokaa"

Konnekuus "KaMeHHBI yroias ¥ OpOAYKTHL €r0
nepepaboTKu"

Komnexknus "Mertasuisl ¥ criaBsl’”

Komnexuus "Munepainsl 1 ropHbie Hopoast” (49
BUIOB)

Komnexrus "MuHepanbHble ynoopeHus"
Komnexnus "HedTs u npoaykTel ee nepepadoTku’
Komnekuusa "IInactmaccer”

Komnexkmus "Tormmso"

Konnekuus "Uyryn u crans”

Komnexkunsa "Kayqayk"

Komnexnus "lIkana TBepmocT"

Habops! 111 MOAEIMPOBaHUS CTPOESHUS
OpPraHUYeCcKUX BEeleCTB (YICHHUECKHUE)
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3.4

Hudposas nabopaTopus mo
XUMUH (0a30BBI YPOBCHB)

ObecnieunBaeT BBINIOJIHEHUE JTa00PATOPHBIX PadoT
M0 XUMHUH Ha YPOKaxX B OCHOBHOH IIIKOJIE U
MPOEKTHO-UCCIIEIOBATENbCKOMN NS TeNbHOCTH
yyamuxcs.

Kommiexramus:

BecnpoBogHON MyIBTHIATYHMK IO XUMUU C 4-Ms
BcTpoeHHbIMHU matunkamu: Hatauk pH (0...14 pH)
JlaTuuk BBICOKOM TeMIiepaTypsl (TepMONapHbIN) (-
200...+130 C)

Hatuauk snexkrponpoBogumocTtd (0...200 MxCwMm;
0...2000 MxCwm; 0...20000 MxCwm)

Haruuk Temmeparyps! miatuaoBbii (-40...+180 C)
OTnenbHbIC NaTYUKU:

JaTunk onTHYECKOU MIOTHOCTH

Axceccyapsr:

Ka6ens USB coenunutensHblil 3apsiaHoe
ycrpoiictBo ¢ kabenem miniUSB USB Anantep
Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJCTBO 10 SKCILTyaTaIuu
nuQpoBoii m1aboparopuu

Hab6op nmaGoparopHoii ocHacTKH

[IporpammMHoe obecrieueHme

MeTtoandeckne pekoMeHaanuu (Juis yuenuka - 40
pabot u s yuuresns) Hannuane pycckosizpiaHOTO
caifTa moJep KKK, HAJIMYUE BUICOPOITUKOB.

Oobopyooeanue 011 uzyueHus usuxu
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41

Oo6opynoBanue s
ACMOHCTPAIMOHHBIX OIIBITOB

IIITaTuB 1EMOHCTPALIMOHHBIN

CTOJIMK OBEMHBIH

HcTOYHMK IOCTOSTHHOTO M IEPEMEHHOTO
HaTpsHKEHUS

MaHOMeTp KUJKOCTHOM IEMOHCTPAIIMOHHBIN
KaMepTOoH Ha pe30HaHCHOM SIIHUKE

Hacoc BakyyMHBIH € 31€KTPOIPUBOAOM
Tapeinka BakyyMHas

Benepko Apxumena

OrsuBo BO3AYLIHOE

[Tpubop Anst IEeMOHCTpaLUH JaBIECHHS B XKUAKOCTH
[Tpubop asist IeMOHCTpaIU aTMOC(HEPHOTO
JaBieHus (Marae0ypreKue Mmorymapus)

Habop ten paBHOrO 06BEMA

HaGop Ten paBHO Macchl

Cocyapl cooOmIaromnuecs

TpybOxa Herotona

[Tap IMTackans

[ITap ¢ xosbIIOM

navHIpE CBUHIIOBBIE CO CTPYTOM

[Ipubop Jlenua

Maruaut ayroo0pa3Hbiii 1eMOHCTPAIIMOHHBIN
MarHut 1oJjocoBoi JeMOHCTPAIMOHHBIH (T1apa)
Crpenku MarHMTHBIE Ha MITaTHBAX

Habop neMoHcTpanuoHHslii "DnekTpocraTuka'
(amexTpockonsl (2 mT.), cyaTaH (2 mrT.), majso4ka
CTEKJIIHHAs, TTaJl0YKa Y00HUTOBAsI, INTATUBBI
nu3oaupyromue (2 mrt.)

MarmHa 351eKTpodhOpHast Ui BEICOKOBOIBTHBIN
HCTOYHUK

KowMmiekT npoBoaoB
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4.2

Oo6opynoBanue s
J1Ta00PaTOPHBIX padOT U
YYEHHYECKHUX OTBITOB (Ha Oa3e
KoMIuIeKTOB 1t OI'D)

ITaTtuB 1a00OPaTOPHBIHA C AepKATEIIMU

BECHI DJICKTPOHHBIC

MEH3YpKa, npenen uzMepenus 250 mi
nuHamometp 1H

nuHamometp SH

UUHUAP CTAJbHOM, 25 cM3

UMWIMHAP aTFOMUHUEBBIN 25 cMm3

UAIHHAP ATIOMUHUEBEIN 34 cMm3

HMIAHJP TUTACTUOBBIN 56 cM3 (111 H3MEepeHUs
CHIIBI ApXuMera)

npyxwuna 40 H/m

npyxuHa 10 H/m

rpy3sl 1o 100 T (6 mmt.)

rpy3 HaOOPHEIN yCTaHaBIUBAaeT Maccy ¢ maroM 10
r

MepHas JICHTa, JTMHEHKa, TPAHCTIOPTUD

OpYCOK C KPIOUKOM U HUTBIO

HarpagJstonas JuHoi He Menee 500 M.
JomKHBI OBITH 00ECTIeUeHbl pa3HbIe

K03 pULIMEHTHI TpeHHs OpYyCKa 110 HANPaBJISFOLLEH
CEKYHJOMEp 3JIEKTPOHHBIN C aTUNKaAM
HaIIpaBJISAOLIAs CO MIKAJIOU

OpYyCOK J1epeBsSHHBIH C IIyCKOBBIM MarHUTOM
HUTSHOW MasITHUK C TPY30M C TyCKOBBIM MarHUTOM
Y C BO3MOXXHOCTBIO U3MEHEHUSI JUTMHBI HUTH
pbryar

OJIOK IOIBMYKHBIN

OJIOK HEITOABVIKHBIN

KaJOpUMETP

TEPMOMET]

WCTOYHUK MMUTAaHHUS OCTOSHHOTO TOKa
(BBIIPSIMUTEIH C B30JHBIM HarnpspkeHueM 36-42 B




O0pazoBarenbHOE peleHne

Ornucanue

1o

Konunuecto
€AMHHIL JUTs
001eoopaso-
BaTEJIbHBIX
OpraHu3aLuii, He
SIBJISIFOLLIXCSL MJIO-
KOMIUIEKTHBIMU
(cTaHmapTHBIHA
KOMILIEKT)

KomnunuectBo
€IIMHHIL JUTS
MaJIOKOMII-
JIEKTHBIX
001eoopaso-
BaTeIbHBIX
opraHu3anui
(cTaHmApTHBIHA
KOMILIEKT)

KomnunuectBo
©IIMHULL JUIS
poHIEHOTO
KOMILIEKTa

nny 6aTapeifHblii OJI0K ¢ BO3MOKHOCTBIO
PETYIMPOBKH BHIXOHOTO HATIPSKEHUS
BOJIETMETp ABYXTpeenbHseii (3 B, 6B)
ammiepmeTp AByxnpenenbusiii (0,6A, 3A)
pesuctop 4,7 Om

pesucrop 5,7 Om

4.3

Hudposas mabopaTopus mo
(m3uKe (CTAaHIAPTHBIN YPOBEHB)

ObecneunBaeT BBIIIOJHEHUE SKCIIEPUMEHTOB O
TeMaM Kypca (QpHu3uKy.
Kommunekranus:becripoBoaHo MynbTHIATUUK MO
¢usuke ¢ 6-10 BCTPOCHHBIMH JaTYUKAMU:
Hudposoit natunk temnepatypsl (-40+165C)
[udpoBoit 1aTurk aOCOIOTHOTO AaBJICHUS
(0...700xITa)

Hatuuk marautaoro mous (-100...+100 mTo)
Hatuuk Hanpspkenus (-2...+2B; -5...+5B; -
10...+10B; -15...+15B)

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

Hatuuk akcenepomerp (£2 g; +4 g; +8 g)
Otnenbabie yerporictBa: USB ocnorpad (2
kaHaja, +/-100B)

Akceccyapsl:

Kabexs USB coennanTeNnbHBINH 3apsaHoe
ycrpoiictBo ¢ kabenem miniUSB USB A nanrep
Bluetooth 4.1 Low Energy

KoncTpykTop 11 npoBeaeHns 3KCTIEPUMEHTOB
Kparkoe pyKoBOJICTBO 110 9KCILTyaTaIlH
nuQpoBoii n1adboparopuu

[IporpammHoe obecrieueHue

Mertoandeckue pekoMmeHaauu (40 pador)
Hanuune pyccKosi3bIYHOT0 caifTa MmojIep>KKH,
HaJINYME BHJICOPOIHKOB.
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4.4

Mukpockon nuppoBoi

Tun MuUKpockona: OMONIOrHUECKuit

Hacanka MUKpOCKOIIa: MOHOKYJISIpHAst
Haznauenwne: nabopaTopHbIit

MerToa uccnenoBaHus: CBETIIOE MOJIe
Matepuas ONTHKH: ONTHYECKOE CTEKIIO
YBennueHue MUKpocKora, kpat: 64 — 1280
Okynspsl: WF16x

O0wexTuBbL: 4%, 10X, 40xs (HOANPYKUHEHHBIH)
PeBonbBepHas ronoBka: Ha 3 00bEKTHBA

THn NoACBETKHU: 3€PKajo MM CBETOAMON
PacnonoxeHue nMoACBETKU: BEPXHSAS M HUOKHSSA
Marepuai kopiiyca: MeTaJll

[IpeameTHsiit cTOMUK, MM: 90

Ucroynuk nuranug: 220 B/50 I'g

Uucno meranukcenei: 1

4.5

udposas 1abopaTopus 1mo
¢usnonorun (mpouIbHBINH
YPOBEHB)

OO6ecneynBaeT NPOBEJCHUE HCCIICOBAHUS 110
(YHKIIMOHUPOBAHHUIO Y€JIOBEYECKOTO OPraHU3Ma.
Komruiekranus:

BecnipoBoaHOM MyJABTUAATYHK 10 (HUZHOIIOTHH C 5-
10 BCTPOCHHBIMH JIATYNKAMHU:

Jatuuk aprepuansHoro gasienus (0...250 MM pr.
CT.)

Haruuk mynbcea (25...250 yn/mun)

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

Hatuuk gactots! aprxanus (0...100 nmuknos/MuH)
Hatuuk yckopenwus (£2 g; +4 g; +8 g)

Otnenbubie yerpoiictsa: Jaruux OKI (-300...+300
MB)

Hatunk pH (0...14 pH)/latank cumomep (-50...50
H)

Hatuuk ocemenHoctH (0...188000 nk)
Axceccyaphl:
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Kao6ens USB coenrHUTEIBHBII

3apsiqHOe yCTpoHCTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoncTpykTop 11t MpoBeIeHNsI SKCIIEPIMEHTOB
Kpatkoe pykoBOJCTBO 110 SKCILTyaTauu
udpoBoit maboparopun

[IporpammHOe oOecrieueHue

Metoauueckue pekomenaanuu (20 pador)
Hanuuue pycckoA3bIYHOro caiiTa moAIepaKKH,
HaJIM4YNe BUJICOPOITUKOB.

4.6

Hudposas mabopaTopus mo
9KOJIOTHH

OOGecrieunBaeT MpoBeJIeHHE y4eOHOTO
9KOJIOTHYECKOTO MOHUTOPHHTA
WHCTPYMEHTaIbHBIMU MeTO1aMu. Habop
MIPUMEHSIETCS TIPY U3yYSHUH SKOJIOTUH, ONOJIOTHH,
XUMHH, Teorpaduu U MPUPOIOBEICHUS, & TAKKE
JUTSL MHIUBUIYAJIbHBIX UCCIICIOBAHUS M ITPOSKTHOM
JIESTEIIbHOCTH TIKOJIHHHUKOB.

Kommnekrauus: becnpoBogHOH MyJIbTUIATYHUK 1O
9KOJIOTUYECKOMY MOHUTOPHUHTY C 8-10
BCTPOSHHBIMH JIATYMKAMH:

Jatuuk HuTpaT-noHOB (2%10-6 ... 0,2 MoaB/1)
Hatuuk xmopua-uoHos (10-5 ... 1 Moib/)
Hatuauk pH (0...14 pH)

Hatuauk Bnaxknoctu (0...100%)

Hatuuk ocemenHoctH (0...188000 nk)

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

Hatuuk snexkrponposoaumocti (0...200 MkCwum;
0...2000 MxCwm; 0...20000 MxCwm)

JlaTurk TemMIepaTypel OKpYXKaromiei cpemsr (-
40...+60 C)

J1OTIOTHUTENEHBIC JaTIYUKH:

JlaTumk 3ByKka ¢ QyHKIMEH HHTETPUPOBAHUA (-
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2...+2I1a)

Hatuuk Bnaxxuoctu moussl (0...50%)

Hatauk kucnopoza (0...100%)

Jatunk onrrueckoit iotHocTH 525 HM (0...2D)
Hatunk ontrdeckoit mnotnoctu 470 um (0...2D)
Hatauk typoumumeTtp (0...200 NTU)

Hatauk oxucu yraepoaa (0...1000 ppm)
Axceccyapsr:

Ka6ens USB coennuuTenbHbIN (2 mT.)
3apsaHOe yerpoicTBo ¢ kabenem miniUSB USB
Apanrep Bluetooth 4.1 Low Energy Crepsxens uis
3aKpeTUICHHUs] IATYNKOB B IITATHBE

Kpatkoe pykoBOJCTBO 10 IKCILTyaTaluu

g poBoit mabopaTopun

[MporpamMMHoOe obecrieueHme

Meroanueckue pekomeraamnuu (20 pabor)
Hannune pycckosi3pI4HOTO caiita HoAIepKKH,
HaJIN4Me BHUJICOPOIHKOB.

TexHoaornvyeckas HalpaBJC€HHOCTDH

O6pazoBaTenbHbII KOHCTPYKTOP
ISl TPAKTUKH OJIOYHOTO
NpOrpaMMHUPOBAHHUS C
KOMIIZIEKTOM AATYHKOB

PoboToTexunueckuil HAOOP MpeHA3HAYEH JIJISI
M3y4YeHHsI OCHOB POOOTOTEXHUKH, AeTallel, y3JI0B U
MEXaHU3MOB, HEOOXOIUMBIX AJISl CO3IaHuUS
POOOTOTEXHUYECKHUX YCTPOICTB.

Habop npeacrasiser co00i KOMIUIEKT
CTPYKTYPHBIX JIEMEHTOB, COSAMHUTEIBHBIX
JJIEMEHTOB M DJIEKTPOTEXHUYECKUX KOMITOHEHTOB.
Habop no3Bossier cobupath (M MporpaMMupoBaTh
coOupaeMble MOJIEIHN), U3 SJIEMEHTOB BXOSIINX B
€ro COCTaB, MOJICJIN MEXaTPOHHBIX
POOOTOTEXHUUECKUX YCTPOUCTB €
ABTOMAaTH3UPOBAHHBIM YIIPaBICHHEM, B TOM YHCIIC
Ha KOJIECHOM XO[1y, a TaK K€ KOHCTPYKLUH,

CB00OOIHO

pacnpocTpaHsiemMoe

I10
Arduino IDE,

Scratch, Blockly n

T.II.




O0pazoBarenbHOE peleHne

Ornucanue

1o

Konunuecto
€AMHHIL JUTs
001eoopaso-
BaTEJIbHBIX
OpraHu3aLuii, He
SIBJISIFOLLIXCSL MJIO-
KOMIUIEKTHBIMU
(cTaHmapTHBIHA
KOMILIEKT)

KomnunuectBo
€IIMHHIL JUTS
MaJIOKOMII-
JIEKTHBIX
001eoopaso-
BaTeIbHBIX
opraHu3anui
(cTaHmApTHBIHA
KOMILIEKT)

KomnunuectBo
©IIMHULL JUIS
poHIEHOTO
KOMILIEKTa

OCHOBaHHBIX Ha MCIOJIb30BAHUH NIepeIay (B TOM
YHCIIe YePBIYHBIX U 3y0UaThIX), 8 TaK KE PHIYaros.
CBETOIMOTHBIA MAaTPUYHBIIN TUCTUIEH ¢ Oeroit
MOICBETKOM Ha KOHTpOJUIEpE

KonudecTBo mopToB BBO/Ia/BBIBOIA HA
KOHTpOJUIepe HE MeHee 6

KonnuecTBo KHOMOK HE MeHee 4

OO6I11ee KOIUYECTBO PJIEMEHTOB: He MeHe 520 1T, B
TOM YHCIIE:

1) mporpammupyembIii OJI0K yIIpaBiIeHHS, KOTOPBII
MOYET padoTaTh aBTOHOMHO U B IOTOKOBOM
peXHUME;

2) cepBOMOTOPHI

3) JaTYHK CHITBI

4) MaTYuK PacCTOSHHUS

5) maT4MK 1BETA

6) akkyMyJnsTOpHast OaTapes

7) IlnacTukoBbIe CTPYKTYPHBIE DJIEMEHTHI,
BKITIOYasi IepOPUPOBAHHEIEC AIIEMEHTHI: OAJIKH,
KyOWKH, OCH U BaJIbl, COETUHUTEIILHBIE 3JIEMEHTHI K
0CSIM , IIIECTEPHU, NPEAHAa3HaYEHHBIE JUIS CO3aHNs
YEpPBSIYHBIX M 3yOUaThIX Mepeaay, COeINHNUTENbHBIC
U KPETIEKHBIE JIEMEHTBHI;

7) llporpammHOe oOecrieyeHre, UCIOJIb3yeMOoe
JUTSI IPOTPaMMHUPOBAHUST COOMPAEMBIX
POOOTOTEXHUYECKUX MOJIENIEH U YCTPOWCTB,
JIOCTYTIHO /715l CKauMBaHus u3 ceTh HTepHeT
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O6pasoBaTenbHbIi HA0OP TIO
MEXaHUKe, MEXaTPOHUKE U
poOoTOoTEXHUKE

O0pa3zoBaTenbHbII HA0OP AOIKEH OBITH
npeHa3Ha4YeH sl U3yUCHHS MEXaHHUKH,
MEXaTPOHUKU M POOOTOTEXHUKH.
OO6pazoBaTenbHbI HA0OP MpeTHA3HAYCH IS
pa3pabOTKH MPOrpaMMHUPYEMBIX MOCIICH
MEXaTPOHHBIX CHCTEM U MOOUIILHBIX POOOTOB,
OCHAILECHHBIX Pa3IMYHBIMA MaHUITYJSIMUOHHBIMU U
3aXBaTHBIMHU YCTPOHCTBAMH.

B coctaB Habopa JOHKHO BXOAUTh: KOMILICKT
KOHCTPYKTHBHBIX 3JIEMEHTOB U3 METAILIA,
KOMIIJIEKT U1l COOPKH 3aXBaTHOT'O yCTPOICTBA,
MPUBO/I TIOCTOSTHHOTO TOKA - HE MeHee 21T,
CEpBONPHUBOJ - HE MEHEe 2IIT, JaTYUK JMHUH - HE
MeHee 11T, 1aT4uK paccTOsIHUS - He MeHee 1T,
POTPaMMHUPYEMBbIi KOHTPOJUIEp - He MeHee 11IT.
IIporpamMmmupyeMblil KOHTPOJIIEP JOJKEH
COJepKAaTh: MOPT VIS MOJKITIOYCHNS IPUBOJOB
MOCTOSIHHOTO TOKA - HE MeHee 21T, TOPT JIs
TIOJIKITFOUEHHSI CEPBOIIPHBOJIOB - HE MEHee 81T,
IU(POBBIE U aHAJIOTOBBIE TOPTHI AJIS
MOJKITIOYCHHS] BHEILTHUX YCTPOMCTB - HE MeHee 30,
UQpoBBIE HHTEPPEHUCHI IS Tepejad JaHHBIX -
USART, I2C, SPI, koOMMyHUKalIMOHHBII
uHTEepdeiic s JUCTAaHINOHHOH cBsi3H - WiFi
Bluetooth.

IIporpammMupyemblii KOHTPOJIEP AOJKEH UMETh
BCTPOCHHYIO CHCTEMY CTa0MJIM3alUU U KOHTPOJIS
BHEIITHETO AJIEKTPOIUTAHUS, CHCTEMY
00HapyXeHHUs MUHUMAaJIbHOTO YPOBHsI 3apsizia
BHEILIHEH aKKyMYJISITOPHOH Oarapeu.
[IporpamMMupyeMblii KOHTPOIJLIEP TOTHKEH
o0ecreynBaTh BO3MOYKHOCTh IPOrPaMMUPOBAHUS B

CB0o0OOIHO

pacmpocTpaHseMoe

10

Arduino IDE,
Scratch, Blockly n

T.II.
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CBOOOIHO pacIpocTpaHsIeMbIX cpellaX pa3paboTKu
C TIOMOMIBIO TEKCTOBOT'O SI3bIKA
mporpaMMupoBaHus, Takux kak Arduino IDE nmm
aHaJIoTH.

IIporpaMmmupyeMblil KOHTPOJIEP JOJKEH
o0ecrneynBaTh BO3MOKHOCTh JUCTAHIIMOHHOTO
yIpaBlIeHUS MOJEINBI0 pOOOTOB C IOMOIIBIO
MOOMITBHBIX yeTpoiicTB ¢ OC Android wmu [0S.
O06pa3zoBaTenbHbII HA0OpP NpeAHA3HAYEH H3Y4YCHUSI
NPUHIMIIOB (PYHKIIMOHUPOBAHUS U MIPAKTHYECKOTO
NPUMEHEHUS 3JIEMEHTHON 0a3bl MEXaTPOHHBIX
POOOTOTEXHUYECKUX CHCTEM, @ TAKXKE OCHOBHBIX
TEXHUYECKUX PELICHUH PU IPOSKTUPOBAHUI
poboToB. B coctaB KOMIUIEKTa JOKHBI BXOAUTD
OMOIMOTEKN TPEXMEPHBIX MOAETEH
KOHCTPYKTHUBHBIX 3JIEMCHTOB JJI1 IPOCKTUPOBAHUA
Y IPOTOTUIMPOBAHUS JJIIEMEHTOB KOHCTPYKLUI 1
MEXaHH3MOB.

KommnboTepHoe o6opynoBanue

Hoyt6yxk

®dopm-dpakTop: HOYTOYK;

JKectkasi, HeoTKIIFOUaeMas KJIaBUaTypa: HAINYKE,
Pycckas packnaika KiiaBuaTypbl: HAJINYKE,
Jwnaronans skpaHa: He MeHee 14 M0iMOB;
Pazpemienue sxkpana: He meHee 1920x1080
MHKCEINCH;

KonngecTro simep mporieccopa: ot 4,

KomnuecTBO MOTOKOB: OT 4,

bazoBas takroBas yactora mpoueccopa: ot 1 [T,
MakcumanbHas TAKTOBAs 9acTOTa MpoIeccopa: OT
2,51Tm,

Kam-mamsate nporieccopa: ot 4 M6,

O06wem onepatuBHON mamsiTh: oT 8 I'0,
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O6bem HakonuTens SSD: ot 128 16,

Bpems aBTOHOMHOH paboThI OT OaTtapeun: He MeHee
6 gacos,

Buemnnit uarepdeiic USB crannapra He HIKe
2.0: He MeHee IBYX CBOOOTHBIX.

Buemnuit uarepdeiic LAN (B cirydae oTcyTcTBUS
Ha Kopyce, npenocrasisith Ethernet aganrep
USB-RJ-45);

BecnpoBoanas cesizp Wi-Fi: Hamuue ¢
noaaepxkkoit crangapra 802.11n unu
COBpPEMEHHEE;

Web-kamepa: Hannuue;

Manunynsatop "Mbllib": HaJTU4KE;

bazoBas cucrema BBoga-BeiBojia (BMOC)
3aperucTpupoBaHa B ENIMHOM peecTpe pOCCUHCKUX
MPOTPaMM JUIsI AJIEKTPOHHBIX BBIYHCITUTENLHBIX
MalluH 1 6a3 faHHBIX MUHUCTEPCTBA CBSI3H U
MacCOBbIX KOMMYHuKaumii Poccuiickoi
®denepauuu

Berpoennas 8 BUOC ¢ynkuus pa3rpaHudeHus
noctyna k BHemHUM USB yctpoiicTBaM, BKiIrOYas
3ampeT JIOCTyNa KaK K OMpPeeIeHHOMY YCTPOHCTBY
(paspemnTs/ 3a0JI0KUPOBATh), TaK U K KIaccy
YCTPOHCTB (YCTPOWCTBA XpaHEHHUS TaHHBIX,
MIPUHTEPHI U T.11.)

[IpenycraHoBieHHas ONEpallOHHAS CUCTEMA C
rpaMUeCcKuM I0JIb30BATEIILCKUM HHTEpdeiicoM,
obecrieurBaronias paboTy pacpOCTPaHEHHBIX
00pazoBaTeILHBIX U OOIIECCHCTEMHBIX
NPUIOKEHUH: HATMYNE




Ne O0pazoBarenbHOE peleHne Onucanue 1o Konunuecto Konunuecto
SIMHHLL JUTS €IIMHHIL JUTS
001eoopaso- MaJIOKOMII- KonuuecTso
BaTeJbHBIX JIEKTHBIX
opraHu3anuii, He 001eoopaso- CAHHHIL VI
P i poHIEHOTO
SIBIISFOLLIMXCSI MAJIO- BaTeIbHBIX
N KOMILIEKTa
KOMIUTCKTHBIMH OpraHu3arui
(cTaHmapTHBIHA (cTaHmApTHBIHA
KOMIIIIEKT) KOMILIIEKT)
M®YV (npuntep, ckanep, korup) | Tun yctpoiictBa: MOVY; -
I[BeTHOCTD: YepHO-OCIIBIN;
1 1 1

®opmar Oymaru: He MeHee A4
paspeuienue neyatu: He MmeHee 1200%1200 Toyexk.

JlonoiHuTe/IbHOE 000pYI0BaHHE (MOKET BHIOHPATHLCA B CJIydae MOJHOI0 KOMILIEKTOBAaHHA 0011e00pa30BaTe/bHbIX OPraHN3aliii 0CHOBHBIM HA00pOM
000py/IOBaHMS U3 CIIUCKA, IPUBEJAEHHOI0 Bblllie U HAJINYMS (PMHAHCOBBIX CPeJCTB)

OObpazoBaTensHBIA HAOOP IS
HU3YUYCHHA MHOTOKOMIIOHCHTHBIX
POOOTOTEXHUYECKUX CHCTEM M
MaHUIYJISIIMOHHBIX POOOTOB

O0pazoBaTeNbHbI KOMIUIEKT JOJKEH OBITh
MpeIHA3HAYCH JJIs U3y4eHUS pOOOTOTEXHUYECKHIX
TEXHOJIOT M, OCHOB HH()OPMAITMOHHBIX
TEXHOJIOTMM U TEXHOJIOTUH MPOMBILIJIEHHOM
aBTOMAaTH3alMH1, a TAK)KE TEXHOIOTHI

MMPOTOTUIIMPOBAHUA U aIIUTUBHOI'O IPOMU3BOACTBA.

B cocraB koMIIEKTa JOIKHO BXOAUTD:

1) NnTennexTyanpHbBIH CEPBOMOIYIIb C
WHTErPUPOBAHHOW CHCTEMOM YIIpaBIICHMS,
MO3BOJISIONIEH 00BEANHATH CEPBOMOTYITH JIPYT C
JIPYTOM TIO TIOCTIeTIOBaTeIbHOMY HHTEpdeiicy - He
MEHee OIIIT;

2) PobGoToTeXHIYECKHI KOHTPOJIIEP MOAYILHOTO
THUIIA, IPEICTABIISIFOIINAN COOON OTHOTIIIATHBIH
MHUKPOKOMITBIOTEP C ONIEPALIOHHON CHCTEMOM
Linux, o0beTMHEHHBIN ¢ IepUpEepUITHBIM
KOHTPOJIJIEPOM C TIOMOIIBIO TUTATHI PACIINPEHUS.
PoboToTexunyeckuit KOHTPOJUIEP AOKEH
YIOBJIETBOPSITh TEXHUYECKIUM XapaKTEPUCTHKAM:
KOJI-BO sIJIep BCTPOEHHOTO MUKPOKOMITBIOTEPA - HE
MeHee 4, TaKTOBasl 4acToTa sapa - He MeHee 1,2
IT1, 06peM O3V - e Menee 512 MO, Haimnuue
unrepdeiicos - SPI, 12C, 125, TTL, UART, PWM,
IU(POBBIE U aHAJIOTOBBIE TIOPTHI AJIS
MOJKITIOYCHHS] BHEITHUX YCTPOMCTB, a Takke WiFi

CB00OOIHO
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wnu Bluetooth a1 KOMMyHUKaAIMK CO BHELTHUMHU
ycrpoiictBamu. PoboToTexHU4ecKnii KOHTPOILIEp
JOJDKEH 00ecrieynBaTh BO3MOXKHOCTh
IPOrpaMMHUPOBAHUS C IOMOLIBIO CPEICTB S3bIKOB
C/C++, Python u cBoG0OAHO pacmpocTpaHseMoi
cpenstr Arduino IDE, a Taxoke ynpaBieHus
MOJEIISIMU POOOTOTEXHUUECKUX CHCTEM C
nomotbo cpeast ROS.

3) BeraucaureabHbINH MOAYIb CO BCTPOEHHBIM
MHUKPOKOHTPOJUIEPOM - HE MeHee 11IT.
BorancnuTensHbIi MOy b JOJKEH 001a1aTh
BCTPOCHHBIMU IU(MPOBBIMHU MTOPTAMU - HE MEHEE
12T ¥ aHAJIOrOBBIMU IOPTaMU- HE MeHee 121T.
BoranciuTensHbIi MOy b JOJKEH 001a1aTh
BCTPOCHHBIM MOJIYJIEM OECIIPOBOIHOM CBSI3HM TUIIA
Bluetooth u WiFi anst co3nanust anmapatHo-
MPOrPaMMHBIX peIIeHuH u "yMHBIX/cMapT"-
YCTpOMCTB A1 pa3paboTku pemeHuit "MHaTepHeT
Bemien".

BoranciuensHbIi MOy b JOJDKEH 001a1aTh
COBMECTHMOCTBIO C NepuepUIHBIMU TIATAMU JUIST
noakJroueHus K ceru Ethernet u noakimroueHus
BHEILIHEN CHUJIIOBON HArpy3KH.

4) Monyib TEXHUYECKOTO 3pEHHS,
MIPEICTABIISIONINIA cOO0M yCTPOMCTBO Ha Oaze
BBIYMCIIUTEIHHOTO0 MUKPOKOHTPOJLIEPA U
MHTETPUPOBAHHON KaMephl, 00ecreunBaroliee
pacro3HaBaHue MPOCTEHIINX H300PKEHUI Ha
MOJyJI€ 3a CUeT COOCTBEHHBIX BBIUUCIUTEIBHBIX
BO3MOXXHOCTEH - HE MeHee 111T;

Monynb TEXHUYECKOTO 3pEHHA JOKEH
o0ecneynBaTh BO3MOKHOCTh OCYILECTBIISITh
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HACTPOMKY AKCIO3UIHH, OanaHca 6emnoro, HSV
COCTABIISIIOUINX, TUIOIAN OOHAPYKUBAEMOMN
obnactu n300pakeHus1, OKPYTIIOCTH
0o0HapyXKHBaeMOH 00JIACTH N300paKESHHS,
MOJIOKEHUE OOHApPYKUBAaEMBIX 00JacTel
OTHOCHUTENBHO IpYT Apyra

Monaysp TEXHUUECKOTO 3pEHUs! JOJDKEH UMETh
BcTpoennble uHTepdeiice - SPI, UART, 12C nmn
TTL nns KOMMyHUKaUUU ApYyT ¢ APYTOM WU
BHEIIHUMH yCTPOHCTBaMH.

5) KoMmuieKT KOHCTPYKTUBHBIX 3JIEMEHTOB M3
MeTasia Uit COOPKH MOZIETTH MaHHITYJISITOPOB - HE
MeHee 1miT;

6) KoMmrutekT 31eMeHTOB 17151 COOPKH BaKyyMHOTO
3axBaTa - He MeHee 1mIT.

O0pa3oBaTelIbHbII POOOTOTEXHHUUSCKUN KOMILJICKT
JIOJKEH COJlepKaTh Habop OMOIMOTEK TPEeXMEPHBIX
MOZEIIEH ISl IPOTOTUIIMPOBAHMS MOJENEHN
MOOMJIBHBIX ¥ MaHMITYJISLIMOHHBIX POOOTOB
pasn4HOro THMa. B coctaB KOMIUIEKTa JOIKHBI
BXOAWUTH HHCTPYKIIMU M METOANYECKHE YKA3aHUS
1o pa3paboTKe TPEXMEPHBIX MOJIeNIeH MOOMITBHBIX
POOOTOB, MAHUIYJIILUOHHBIX POOOTOB C
Pa3InYHBIMU THIIAMH KHHEMATUKH (yriioBast
KWHEMAaTHKa, IUIOCKO-TIapaliebHas KHHEeMaTHKa,
nenpTa-kuHemaTuka, SCARA wim peraakHast
KHHeMaTuka, miargopma CTrioapra 1 T.I1.).
O0pa3oBaTelIbHbIH POOOTOTEXHHUSCKUN KOMILJICKT
JIOJDKEH COJlepKaTh UHCTPYKIUU TI0
MPOEKTHPOBAHHUIO POOOTOB, HHCTPYKINH H
METOAMKH OCYLIECTBICHUS! MHKEHEPHBIX PacyeTOB
IIpU IPOEKTUPOBAHUU (PacyeThl HATPY3KU U
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MOMEHTOB, pacyeT MOIIHOCTH MPUBOAOB, pacyeT
napaMeTpoB KHHEMATHKH U T.I1.), HHCTPYKLIUH 110
pa3paboTKe CUCTEM YIPABICHHS U IPOTPaMMHOTO
obecrieveHus sl yIpaBIeHUs poOOTaMu,
WHCTPYKIUH U METOJIMKH TI0 Pa3paboTKe CUCTEM
YIIPaBJICHHS C HJIEMEHTaMH UCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO OOyYEHUSI.

Tenexxka-xpaHunuiie HoyToyKoB

Tun xopmyca: MeTau;

BO3MOXHOCTH 0€30T1aCHOT0 3aIUIIEHHOTO 3aMKOM
XpaHEeHUsI HOYTOYKOB: HAJIMYNE;

BO3MOXKHOCTB 3apsAKH HOYTOYKOB: HaJlMuue,
MOJIePXKa HOYTOYKOB I1.5.;

Hanuuue poyrepa Wi-Fi crannapra 802.11n wiu
coBpeMeHHee: | mIT. moanep:kka HOyTOYKOB I1.5;
KOJIMYECTBO HOYTOYKOB: OT 6 IITYK, MOAIEPKKA
HOYTOYKOB I1.5.;

Hanpspkenne muranust: 220B\501 1,
[Totrpebnsiemast MmomHOCTH, BT (Makcumym): 2500;
[Motpebnsiemblit TOk, A (Makcumym): 12;

JnuHa mHypa 3MeKTPONUTaHus: OT 2,5 MeTpa;
3ammra OT nepeHanpsHKeHsl, KOPOTKOTO
3aMbIKaHHS: HAJINYUE;

Koueca 1t nepeiBUKEHUs] ¢ TOPMO30M: HaJTMUIHE.

Ha6op OI'D no xumun

B Habop BXoaAT Bechl 1a00paTOPHBIE 3JIEKTPOHHBIE
200 r, cnupToBKa TabopaTopHasi, BOpOHKa
KOHHYECKasl, TaJlouKa CTeKIIsTHHAs, mpooupka [1X-
14 (10 mryk), crakan Beicokuii ¢ HocukoM BH-50 ¢
METKOH (2 IITYKH), THIUHAP U3MEPHUTEIbHBIN 2-
50-2 (CTeKIIsIHHBIH, C MPUTEPTON KPBHIILKOI),
MITaTUB I TpoOupok Ha 10 THE3 M, 3aKUM
NpOOUPOYHBIN, IIIATENb-TI0KeUKa (3 MWTYKN),
Ha0op (JIaKOHOB [T XpaHEHHsI paCTBOPOB U




O0pazoBarenbHOE peleHne

Ornucanue

1o

Konunuecto
€AMHHIL JUTs
001eoopaso-
BaTEJIbHBIX
OpraHu3aLuii, He
SIBJISIFOLLIXCSL MJIO-
KOMIUIEKTHBIMU
(cTaHmapTHBIHA
KOMILIEKT)

KomnunuectBo
€IIMHHIL JUTS
MaJIOKOMII-
JIEKTHBIX
001eoopaso-
BaTeIbHBIX
opraHu3anui
(cTaHmApTHBIHA
KOMILIEKT)

KomnunuectBo
©IIMHULL JUIS
poHIEHOTO
KOMILIEKTa

peakTuBoB (00beM praxona 100 mi - 5
KOMIIJIEKTOB 110 6 ITYK, 00beM (hiaakoHa 30 mi -
10 KOMIUTEKTOB TO 6 IITYK), IAIHHIP
U3MepHUTenbHBIN ¢ HocukoM 1-500 (2 mTykn),
ctakas Beicokui 500 mu (3 mTyku), Habop epiieit
JUTSL MBITBSI TIOCYBI (€pIII IJIT MBIThSI IPOOHUPOK - 3
IITYKH, €pII IS MBIThSI KOJIO - 3 MITYKH), Xaiar
Oenblit x/0 (2 WTYKN), IEpYaTKH Pe3UHOBBIC
XUMHYECKHE CTOMKHUE (2 MTYKH), OUKH 3aIIHUTHBIE,
¢uneTpe 6ymaxkssie (100 mTyk), roproyee s
criuproBok (0,33 ).

B cocraB Habop BXOJST €aKTUBBI: AIFOMUHHH,
JKeJe30, COJISIHAS KUCIIOTa, METUIIOPAHXK,
¢benondranens, aMMuakx, NEPOKCH BOAOPOa,
HUTpAT cepedpa 1 APyTUE; B 0OIICH CI0KHOCTH -
44 pa3nUYHBIX BELIECTB, UCIOIB3YEMbIX JJIs
COCTaBJICHHSI KOMIIJIEKTOB PEAKTHBOB IIPH
MPOBEJICHIH IK3aMECHAIIMOHHBIX KCIIEPUMEHTOB
110 KypCy IKOJbHON XUMUHU.

YersipéxoceBol y4eOHBIH
POOOT- MaHUITYJIISTOP C
MOJTyJIbHBIMH CMEHHBIMHU
HacaJKaMH

Y4eOHbIi poOOT-MaHUITYIATOP MpeAHA3HAUEH IS
OCBOEHHS 00Y4aIOLIMMUCS OCHOB POOOTOTEXHHUKH,
JUTSI TIOATOTOBKH O0YYAIOMIUXCS K BHEAPEHUIO U
HOCJIEIYIOUIEMY UCIIOIb30BaHUIO POOOTOB B
MIPOMBIIIUIEHHOM ITPOU3BOICTBE.

KomuuectBo oceit p060Ta MaHUITYJIATOPA - YEThIPEC.

[TepemeriieHre HHCTPYMEHTA B IIPOCTPAHCTBE 110
TPEM OCSIM JIOJIKHO YIIPABJIATHCS IIarOBEIMHU
JIBUTAaTENsIMHU. HanmpsbkeHue MUTaHusl aroBbIX
JnBurareiei ne oomnee 12 B.

CepBoBHTaTEIb YETBEPTON OCH OJIKCH
oOecrnevnBaTh TOBOPOT HHCTPYMEHTA.

Yroj moBopoTa MaHUITYJISITOPA HA OCHOBAHUHU
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BOKpPYT BepTHKaNbHOI ocu He MeHee 180 rpaaycos.

st onipenieneHus MON0KEHUS MaHHITYJISITOpa IPU
MMOBOPOTE BOKPYT BEPTUKAIHLHON OCH JOKEH
WCTIONB30BAaThCS SHKOZEP.

Yroi noBopoTa 3aJHero mjieya MaHUITyJIATopa He
MeHee 90 rpaaycos.

Yroa moBopoTa nepeaHero mieda MaHHITyIITopa
He menee 100 rpamycos.

s onipenieneHyst OJIOKEHHS 3aHETO 1
MIEPETHETO IUIeY MAaHUITYIISITOpa JOJKEH
WCTIOJIb30BaThCsI THPOCKOIL. YTOII TIOBOPOTA 110
yeTBepTOu ocu He MeHee 180 rpaaycos.

JlomkHa OBITh BO3MOXHOCTh OCHAIIICHUS
CMEHHBIMHU HacaJKkaMu (HalpuMep, IepKaTelb
KapaHzaia win giomactepa, Iprucocka ¢
CEepBOJIBUTATENIEM, MEXaHIMYECKOE 3aXBATHOE
YCTPOMCTBO C CEPBOJBUTATENIEM, YCTPOHUCTBO ISt
JIa3epHOM TPaBUPOBKYU WK yCTPOIMCTBO 11t 3D-
meyaTH).

JomkHa OBITH BO3MOXXHOCTD HOAKITIOYESHHUS
JIOTIOJTHUTENBHBIX YCTPOUCTB (HarpuMep,
TpaHCTIOpTEPa, perbca U NepeMelIeHns poooTa,
MyJbTa YIPABICHHS TUTIA JKOWCTUK, KAMEPHI
MAIIMHHOTO 3PEHHS, ONTHYECKOT0 IaTYHKa,
MOJTyJIs1 6ECTIPOBOIHOTO IOCTYIIA.
PoGoT-MaHUITYISITOP TOKEH 00eCcTieunBaTh
nepeMelleHne HacaJKHu B TIPOCTPAHCTBE,
AKTUBAIIMIO HACAKH, BO3MOXKHOCTH TTOJTyYSHUS
CUTHAJIOB OT KaMepHhI U IaTINKOB, BO3SMOXKHOCTh
YIpaBJICHHS JOTIOJTHUTEIIBHBIMHA YCTPOUCTBAMU.
Marepuan kopmyca — amoMuHui. {uametp
paboueii 30HBI (6€3 yueTa HaBECHOTO HHCTPYMEHTA




O0pazoBarenbHOE peleHne

Ornucanue

1o

Konunuecto
€AMHHIL JUTs
001eoopaso-
BaTEJIbHBIX
OpraHu3aLuii, He
SIBJISIFOLLIXCSL MJIO-
KOMIUIEKTHBIMU
(cTaHmapTHBIHA
KOMILIEKT)

KomnunuectBo
€IIMHHIL JUTS
MaJIOKOMII-
JIEKTHBIX
001eoopaso-
BaTeIbHBIX
opraHu3anui
(cTaHmApTHBIHA
KOMILIEKT)

KomnunuectBo
©IIMHULL JUIS
poHIEHOTO
KOMILIEKTa

1 yeTBepTol ocu) He MeHee 320 MmM. MHTepdeiic
noakirouenus — USB.

JlomkeH nMeTh BO3MOXXKHOCTh aBTOHOMHOM PabOTHI
Y BHELIHETO YIPaBJICHUS.

YnpaBisronuii KOHTPOIUIEP OKEH OBITh
COBMeCTHM co cpenoi Arduino.

VYrpapisouid KOHTPOJUIEP COBMECTUM CO CPEOi
nporpaMMupoBanus Scratch, u si3pIKOM
nporpammupoBanus C.

Jomxken obecniedynBaTh MOBOPOT IO MEPBBIM TPEM
OCSIM B 3aJIaHHBII yroJl M Ha 3aJJaHHBINA YTOJI,
IIOBOPOT 110 YETBEPTOM OCH Ha 33JIaHHBII yroJl,
JIBIKEHUE B KOOpAUHATH X, Y, Z, nepeMenieHue
Ha 3aJJaHHOE paccTosiHUE No KoopauHaTam X, Y, Z,
nepeaavy JaHHBIX O TEKYIIEM MOJIOKEHUH YTJIOB,
nepeaavy JaHHBIX O TEKYIINX KOOpAWHATaX
MHCTPYMEHTA.

Jomxken nmoaaepKuBaTh repeMenieHre B
JIEKapTOBBIX KOOPAWHATaX M yriax MoBOpPOTa OCeH,
C 33JJaHHOI CKOPOCTBIO M YCKOPEHHUEM.

Tunsl nepeMeIeHnii B 1eKapTOBbIX KOOPAWHATAX:
JIBIKEHHE TI0 TPAEKTOPHH, IBHKEHHE IO MPSIMON
MEXy IByMs TOUKaMH, IEPENPHITUBAHNE U3 TOUKU
Y TOUKY (1IepeHoc 00beKTa).




