[TPUMEPHLIV TIEPEYEHD

Mpuioxenue 3

k Konneniun Meponpusitus

CPEJICTB ObYYEHMA 1 BOCHUTAHMA B HEJIAX CO3JAHNA B OBIIEOBPASOBATEJIbHBIX OPTAHU3ALIMAX, PACITIOJIOXKEHHBIX
B CEJIbCKOU MECTHOCTHU U MAJIBIX 'OPOJAX, HIEHTPOB OBPA30OBAHUNA ECTECTBEHHO-HAYYHOU N TEXHOJIOTUYECKOU

HAITPABJIEHHOCTEM «TOUKA POCTA»

Ne O0pasoBarenbHOE peleHne Onucanue 1o Konnuecto Konnuectso
CAWHUALL JJI1 CAWHUALL JJI
001eoopaso- MaJIOKOMIT- KomuecTso
BaTCJIbHBIX JICKTHBIX CIHHMIL JUTsT
OpraHu3alyii, He 0061e0opaso- podEmLEOTe
SIBIIAFOIUXCA MaJIo- BaTCJIBHBIX
o KOMILICKTa
KOMIIICKTHBIMHA OpraHusanyuu
(cTaHmApTHBIHA (cTaHmApTHBIHA
KOMILIEKT) KOMILIIEKT)
EcTtecTBeHHOHAY4YHasi HAIPABJIEHHOCTH
1 Oobuee obopyoosanue (uzuka, xumus, ouonozus)
1.1 | Uudposas mabopaTopust udpoBoii naT4uk mynsca He MeHee 4 IIT. -
yaeHnueckas (pu3nKa, XMMusi, LndpoBoit 1aTUYUK 3JIEKTPOIIPOBOJHOCTH HE
OuoJIoTHS) MeHee 4 IIT.
Ludposoit natunk pH He MeHee 4 mT.
udpoBoit 1aT4MK MOIOKEHUST HE MeHee 4 TIIT.
LndpoBoit 1aTuuK TeMIepaTypsl He MeHee 4 IIT.
ndpoBoii 1aTuUK aOCONIOTHOTO JAABIICHUS HE
MeHee 4 1T.
Hudporoit ocimumorpadhnyecKuii JaTIuK He
MeHee 4 ImIT.
LndpoBoit TaTYUK apTepHaILHOTO JaBICHHUS HE 3 2 0

MeHee 4 mIT.

[udpooit naTuuk ciupomerp (AbIXaHHS) HE
MeHee 4 miT.

Becsl anextponnsie yueOusie 200 T He MeHee 4 miT.
Muxkpockon He MeHee 4 IIT.

Habop 1t 13roToBiIeHNS MUKPOIIPETIapaToB HE
MeHee 4 IT.

Muxponpenapatsl (Habop) He MeHee 4 IIT.
CoenuHUTENbHBIE IPOBO/A, IPOIPAMMHOE
o0ecrieyeHne, METOANYIECKUE YKa3aHusI He MeHee 4
HIT.
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KOMILJICKT COMYTCTBYIOIIUX 3JICMCHTOB JJIA
OIIBITOB 110 MEXaHHUKe He MeHee 4 IIT.
KOMITJIEKT COMYTCTBYIOIINX 3JIEMEHTOB JJIA

OTIBITOB IO MOJICKYJISIpHOU (hr3HKe HEe MeHee 4 IIT.

KOMILJICKT COMMYTCTBYIOMIUX 3JICMCHTOB JIs1
OIIBITOB I10 JJIEKTPOAMHAMUKE HE MCHEC 4 .
KOMITJIEKT COMYTCTBYIOIINX 3JIEMEHTOB JJIA
OIIBITOB 110 ONTHKE HE MeHee 4 IIT.

1.2

KomrmuiexT nocynst u
000pyIOBaHUS ISl YICHUIECKIX
OTBITOB ((pU3MKa, XUMUS,
ouonorus).

[lITaTuB 1a6OpPaTOPHBIN XUMHUYECKUI HE MeHee 4
IIIT.

Ha6op yvamrek [letpu He menee 4 mT.

Habop MHCTpYMEHTOB IpenapoBaNbHBIX HE MEHEe
4 .

JloxKa [UIsl CKUTaHUsI BELIECTB HE MEHee 4 IIT.
Crynka ¢apdopoBas ¢ IeCTUKOM HE MeHee 4 IIT.
Habop 6aHOK 11t XpaHEeHHs TBEPABIX PEaKTHBOB
(30 — 50 mu1) HE MeHee 4 1mT.

Habop cxiisiHOK ((1akOHOB) 1151 XpaHEHHS
pPacTBOPOB PEAKTUBOB HE MEHEE 4 TIIT.

Ha6op nmpubopox (I1X-14, ITX-16) ne menee 16
IIIT.

[Tpubop Anst moMy4eHHs Ta30B HE MeHee 4 IIT.
CrouproBka HE MEHee 4 IIT.

I'oproyee A CIMPTOBOK HE MeHEe 4 IHT.
OunpTpoBaibHas Oymara (50 wr.) He MeHee 4 mT.
Konba koHn4eckas He MeHee 4 IIT.

[Mamouka crexiIstHHAS (C PE3UHOBBIM
HaKOHEYHHUKOM) HE MeHee 4 IIT.




O0pazoBarenbHOE peleHne

Ornucanue

1o

Konnuecto
€IHUIL IS
001eodpaso-
BaTeJbHBIX
OpraHu3anuii, He
SIBIISTIOIITHXCS MaJIo-
KOMIUIEKTHBIMU
(cTaHmapTHBIHA
KOMILIEKT)

KomnnuectBo
€IIMHHIL JUTS
MaJIOKOMII-
JIEKTHBIX
001eodpaso-
BaTeIbHBIX
opraHu3aui
(cTaHmApTHBIHA
KOMILIEKT)

KomnunuectBo
©IIMHULL JUIS
poHILHOTO
KOMILIEKTa

Yarmeuka 1 BeIIapuBaHuA (BbIIapUTEIbHAS
yalieyka) He MeHee 4 IT.

MepHsbIit nnarHAp (TIACTUKOBBIN) HE MeHee 4 MIT.
Boponka crexnsaHas (Manas) He MeHee 4 IIT.
Crakan crexissHHbIHN (100 M) He MeHee 4 mT.
I'azooTBOHAS TpyOKa HE MeHee 4 IIT.

Obopyooeanue 013 uzyueHus ouonozuu

2.1

KoMImiekT BiakHBIX mperapaTroB
JIEMOHCTPALIMOHHBIN

1 xommiekT, He MeHee 10 mpemnapaTos:
Brnaxxuslit mpenapat "be3zyoka"

Brnaxusiii npenapar "I'agroka"

Brnaxusrit npenapat "BHyTpeHHee cTpoeHne
OpPIOXOHOIOro MoOJUIOCKa"

Brnaxusiil npenapat "BHyTpeHHee cTpoeHue
KpbICHI"

Brnaxusrit npenapat "BHyTpeHHee cTpoeHne
JATYIIKH"

Bnaxusiil npenapat "BHyTpeHHee cTpoeHHe
nTUIE"

Brnaxssrii npenapat "BHyTpeHHEe cTpoeHHe
PpBIOBT"

Braxxusrit mpenapar "Kapacs"

Brnaxusrit npenapat "Kopens 6060Boro pacrenus ¢
KITyOeHbKaMu'""

Brnaxusril npenapat "KpeseTka"

Braxusrii mpenapar "Hepenma"

Braxubiii npenapat "Pa3zButre KocTUCTOH PHIOHT"
Brnaxuslil npenapat "Pa3Butue kypuips"
Braxnsrit npemapat "Croudomemysa”
Baxnsrit npemapat "Tputon"

Brnaxxusiii npenapat "Yepenaxa 0onotHas"
Braxxnsrit npemapat "Yx"
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Brnaxuslit npenapat "Smepuna"
2.2 | Kommutekt repbapuen 1 komIIeKT, He MeHee 8 TepbapueB -
JE€MOHCTPaLOHHBINA I'ep6apwuii "JlepeBns U KycTapHUKH"
I'ep6apwuit "lukopactymue pacTeHus"
poap pacTy. P
I'epOapuii "KopmoBsie pacTeHus"
I'ep6apwuii "KynbrypHbie pacTeHus"
I'epOapwuii "JlekapcTBeHHBIE pacTeHUS"
I'epbapuii "MenoHocHBIE pacTeHHs" 1 1 0
I'epOapuii "Mopdosorus pactenuii”
I'ep6apwuit "OCHOBHBIE TPyTITBI pacTeHHNA"
poap py’ P
I'epbapuii "PactutenbHble coodiiecTra”
I'epbapuii "CenbCKOX03sIMCTBEHHBIE pacTeHUS "
I'ep6apwuit "Snosuteie pacrenus"
I'epOapwuii k Kypcy OCHOB 10 00IIIel OHOTIOTHH
2.3 KoMIutekT KosuieKuii 1 xommiekT, He MeHee 10 KoJIIeKImi -
JEMOHCTpaMOHHEIH (110 pa3HbeM | Komnekmwmst "I'onoceMeHnHbIe pacTeHus"
TeMaM Kypca OMOJI0TrHn) Komnekuus "Oburtarenn Mmopckoro nHa"
Komnexnug "[Taneonronornueckas”
Komnexkmus "[IpencraButenu oTpsiioB HACEKOMBIX"
Komnexnus "[Ipumeps! 3a1UTHBIX 1 1 0

MPUCIOCOOJIEHHUH Y HACEKOMBIX"

Komnexkmus "[IprucriocoOutenpHbIe N3MEHEHHS B
KOHEYHOCTSIX HaCEKOMBIX"

Konnekmusa "Pa3BuTrHe HACEKOMBIX C HETTOJIHBIM
peBpameHueM"”

Komnexius "Pa3BuTre HaCEKOMBIX C ITOJHBIM
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npeBpalieHuemM"

Komnexnug "Pa3sutue nmeHuis"”
Komnexius "Pa3sutne 6a00ukn”
Konnexnus "PakoBHHBEI MOTIIOCKOB"
Komnekius "CemeiictBa 6abouex"
Konneknus "CemelicTBa KyKoB"
Konnexknusa "Cemena n moas!"
Komnexkius "dopma cOXpaHHOCTH UCKOTIAEMBIX
pacTeHui U )KUBOTHBIX"

Ha6op maneoHTOIOrn49ecknx HaX0J0K
"[IpoucxoxneHue yenoBeka"

2.4

Hudposas 1abopaTopus 1mo
ouonorun (6a30BBIN YPOBEHB)

ObecnieunBaeT BBIITOTHEHUE Ta00OPaTOPHBIX PadoT
Ha YpPOKax 10 OMOJIOTMU B OCHOBHOM IIIKOJIE U
MTPOEKTHO-UCCIICIOBATEIHCKON A TETHHOCTH
yUaIuxcsl.

Kommnekranus:becipoBoaHO MynbTHAATYHK TTO
OMOJIOTHH C 6-10 BCTPOSHHBIMH TaTYMKAMH:
Hatauk Bnaxknoct (0...100%)

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

Hatunk remneparypsi (-40...+165C)

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

Jatunk Temmneparypsl OKpyXaromei cpepl (-
40...+60C)

AKxceccyapsr:

Kab6enp USB coenuuuTensHbIi 3apsaHoe
ycrpoiictBo ¢ kabenem miniUSB USB A nanrep
Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO IO SKCILTyaTaIlul
nuQpoBoii 1abopaTopuu

[Tudposas BueokamMepa ¢ METATHICCKUM
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mratuBoM (pazpemenue 0,3 Mmnukce)
[MporpamMMHoe obecrieueHue

Metoanaeckue pekomeraanuu (30 pador)
Hanuuue pycckosi3pIMHOrO caiTa NOAAEPKKH,
HaJIN4Me BUJICOPOIHUKOB.

Qbopydoeanue 013 u3y4eHUs Xumuu

JemoHcTpanrionHoe
o0opyoBaHue

CTOJIMK TOIBEMHBIH

[IItaTuB 1EMOHCTPALIMOHHBIA XUMUYECKUN
Armmapar A1 IpoBeIeHUS XUMUYECKIX PEeaKIIHi
HaGop amst anekTponnsa 1eMOHCTPAIIMOHHBIH
KomrmutekT MepHBIX K00 Manioro oobema

Ha6op ¢maxonos (250 — 300 mu aist XpaHeHUs
PacTBOPOB PEAKTHBOB)

[TpuGop AJist ONBITOB IO XUMHH C AINEKTPHYECKHM
TOKOM (J1a00paTOpHBIA)

[Tpubop Ans MILTFOCTpPAIK 3aKOHA COXPaHEHUS
Macchl BEIIeCTB

JenurenpHas BOpOHKa

YcTaHOBKa /IS IEPETOHKH BEIIECTB

[Tpubop Asnst moTydeHNs ra30B

bans komOuHUpOBaHHAas J1abopaTopHas
®dapdoposas CTymKa ¢ MeCTUKOM

Kommekt repmomerpos (0 — 100 C; 0 — 360 C)
Kowmmmiekt "HaTypanbHbIe 2JIeMEHTHI TaOIUTIBI
Meunneneena"
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KommnexT "HabGop Moneneil KpucTammnuecKux
pemrerok"” (aiMaza, rpaduTa, YriIeKHCIOro rasa,
JKeJie3a, MarHusi, MeJid, IOBApEHHOU coiu, oxa,
JBJa WA KOHCTPYKTOP ISl COCTABIEHUS MOJIEKY)

3.2

KoMmiexkT XxumMu4aeckux
PCaKTHBOB

Ha6op «KucnoTs» (a30THasA, cepHasi, COJSHAs,
oprodochopHas)

Ha6op «'mapokcuapy (THAPOKCH OapHs,
TUAPOKCH]T KaJHsl, THIPOKCHJ KAIIbITUS, THAPOKCHT
HaTpUs)

Hab6op «Oxcuibl MeTauIoBy (aJIFOMUHUS OKCHI,
Oapus oxcu, xxenesa (111) oxenn, KambIus OKCHI,
Maruus okcun, meau (I1) okcua, TMHKA OKCHT)
HaGop «lllenounsie 1 1mea09HO3eMeTbHbIE
MeTaIIbDy (JINTHH, HATPHUHA, KAIBIIAN)

HabGop «Metamibn (amoMUHUM, Kelle30, MarHHiA,
Me/lb, ITUHK, OJIOBO)

Hab6op «Illenounsie u menoIH03eMebHBIE
MeTaITbDy (JINTUH, HATPHUNA, KAIBITHN)

HabGop «OrueomnacHbie BemectBa» (cepa, hocdop
(kpacHblit), okcu hocdopa(V))

Hab6op «I"anorensn» (woz, Opom)

HaGop «["anorenupny (QIFOMUHHS XJIOPUI,
aMMOHUS XJIOpH I, 6apus xiopu, sxenesa (111)
XJIOPHI, Kalns HOOUI, KaIHs XJIOPUJ, KaJTbITUs
XJIOPH/I, TUTHS XJIOpU, Maraus xyopui, meau (1)
XJIOPHJI, HATpHS OpOMUJI, HATPUS PTOPH]I, HATPHS
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XJIOpU, IIMHKA XJIOPHUJI )

Hab6op "Cynbsdatsl, cyabQuast, cyabOuTh"
(ammoMuHUS cynbdar, aMMOHUS cynbdar, xxene3a
(II) cynetun, xenesa (1) cynbdar, 7-Mu BOOHBIH,
kanus cyibdar, kobansta (II) cynbdar, maraus
cynedart, meau (1)) cynbdar 6e3Bonusrif, Mmenu (1I)
cyne(haT 5-Tv BOAHBIN, HATPUSA CYIbGUI, HATPUS
Cyab(uT, HATPUs cynbdaT, HATPHUs THAPOCYIbdaT ,
HUKEJS Cynbdar

Ha6op "KapOonater" (aMMoHMs KapOOHAT, Kalus
kapooHat, meau (I1) kapOoHAT OCHOBHOHM, HaTpuUs
KapOOHAT, HATPUS THIPOKapOOHAT)

Habop "®ocdarsl. Cunukatsl" (kanus
MoOHOTuApoopTodocaT, HaTpHUs CHIIUKAT 9-TH
BOJIHBIN, HAaTpUs opTodocdar Tpex3aMeneHHbIH,
HaTpus auruapodocdar)

Ha6op "Anerarst. Ponanuael. CoeqnaeHus
kenesza" (kanus arerar, kanus geppo(1l)
rekcaranu, kanus gpeppo (I1I) rekcanumonmus,
KaJHMs pOJaHu]l, HATpuUs aleTar, CBUHIA aleTaT)
Ha6op "Coenunenus mapranna” (Kanus
nepmanranar, mapranna (IV) oxcna, mapranma (I1)
cyabdar, Mapraiua XJIopug )

Ha6op "Coenunenus xpoma" (aMMOHUS TUXPOMAT,
KaJiusl IUXpomar, Kanus xpomar, xpoma (I1I)
XJIOpHU 6-TH BOTHBIN)

Ha6op "Hutpatsl" (antoMuHHUsSI HUTPAT, aMMOHHS
HUTPAT, KAIAA HUTPAT, KaJbIus HATpat, meau (1I)
HUTpAaT, HaTPHUs HUTPAT, cepedpa HUTPAT)

Ha6op "UnnukaTopsl" (JJakMOU, METHUIIOBBIT
OpamKeBBIH, (heHoIPTaNTCeHnH)

Hab6op "Kucnoponcoaepxarniye opraHndecKue
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BemiecTBa" (aleTOH, TIULEPUH, JUITHIOBEIH 3hup,
CIHPT H-OyTHIIOBBIN, CIUPT M30aMHUJIOBBIN, CIIUPT
M300yTHIIOBBIN, CIIUPT STUIIOBBINA, (EHO,
(dbopManyH, 3TUICHIIMKOJIb, YKCYCHO-3THIIOBBII
a¢up)

Ha6op "YraeBogoposst" (0eH3uH, TeKkcaH, He(Th,
TOITYOJI, TUKIIOTECKaH )

Ha6op "Kucnotsl opranndeckue" (KuciaoTa
aMHHOYKCYCHasi, KUCJIOTa OeH30MHas1, KHCIO0Ta
MacisiHasl, KUCJIOTa MypaBbUHAs, KUCIOTa
OJICMHOBAsI, KUCJIOTA MaJbMUTHHOBASI, KHCJIOTA
CTeapuHOBas, KUCJIOTa YKCyCHas, KHCIOTa
aBesIcBas)

Ha6op "YraeBoasl. AMuHB" (aHWIUH, aHUIHH
CEpHOKUCIIbIN , JI-T1I0K03a, METUIIAMUH
THAPOXIIOPHU]T , Caxapo3a)

3.3

KoMmiekT kKonaeknuii U3 CIIMcKa

Konnekmus "Bosokaa"

Konnekuus "KaMeHHBI yroias U OpOAYKTHL €r0
nepepaboTKu"

Kosexmus "Mertanis!l 1 criaBsl”

Komnexuus "Munepassl 1 TopHbie Iopoasl” (49
BUJIOB)

Komnekuus "MunepasbHble yn1oopeHus”
Komnexuus "HedTb 1 nmpoayKTHl ee nepepadoTKu’”
Konnexmus "ITnactmaccher"

Komnekmusa "Tomauso"

Komnexuus "YyryH u crans"

Komnexnus "Kayayk"

Komnekmus "llIkana TBepmocT"

Habops! 1y11 MOAEIMPOBaHUS CTPOESHUS
OpPraHUYeCcKUX BEeIeCTB (YUICHUUECKHUE)




O0pazoBarenbHOE peleHne

Ornucanue

1o

Konnuecto
€IHUIL IS
001eobpaso-
BaTeJbHBIX
OpraHu3anuii, He
SIBIISTIOIITHXCS MaJIo-
KOMIUIEKTHBIMU
(cTaHmapTHBIHA
KOMILIEKT)

KomnnuectBo
€IIMHHIL JUTS
MaJIOKOMII-
JIEKTHBIX
001eobpaso-
BaTeIbHBIX
opraHu3aui
(cTaHmApTHBIHA
KOMILIEKT)

KomnunuectBo
©IIMHULL JUIS
poHILHOTO
KOMILIEKTa

3.4

Hudposast 1abopatopus mo
XUMUH (0a30BbI YPOBCHB)

ObecnieunBaeT BBINIOJTHEHUE Ta00PaTOPHBIX PadoT
M0 XMMHUH Ha YPOKaxX B OCHOBHOH IITIKOJIE U
MIPOEKTHO-UCCIIEIOBATENbCKOMN NS TeNbHOCTH
yyamuxcs.

Kommiekramus:

BecnipoBoaHON MyJIbTUAATYHUK IO XUMUH C 4-Ms
BcTpoeHHbIMU maTunkamu: larauk pH (0...14 pH)
JlaTuuk BBICOKOM TeMIiepaTypsl (TepMONapHbIN) (-
200...+130 C)

Hatuauk sanexkrponpoBogumoct (0...200 MxCwM;
0...2000 MxCwm; 0...20000 MxCwm)

Jartauk Temnepatyps miatuHoBblit (-40...+180 C)
OTnenbHbIE aTYUKU:

JaTynk onTHYeCKOU MIOTHOCTH

Axceccyapsr:

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

Kpatkoe pykoBOJCTBO 110 SKCILTyaTauu
nuQpoBoii 1abopaTopuu

HabGop naboparopHoii 0CHaCTKH

[IporpammHuOe oOecrieueHue

MeTtoanueckue pekoMeHaanuu (i yuenuka - 40
pabot u s yuuresns) Hannuue pycckosizpiaHOTO
caifTa moAJep KKK, HAJIMYUE BUACOPOITUKOB.

Oobopyooeanue 011 uzyueHus usuxu
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41

Oo6opynoBanue s
ACMOHCTPAIIMOHHBIX OIIBITOB

IIITaTuB 1EMOHCTPALIMOHHBIN

CTOJIMK TOIBEMHBIH

HcTOYHNK TTOCTOSTHHOTO M IEPEMEHHOTO
HaIpsHKEHUS

MaHoMeTp KUJIKOCTHOM IEMOHCTPAIIMOHHBIN
KamMepToH Ha pe30HaHCHOM SIIIUKE

Hacoc BakyyMHBIH € 3JIEKTPOIPUBOIOM
Tapenka BakyyMHas

Benepko Apxumena

OrsuBo BO3AYLIHOE

[TpuGop Asst 1eMOHCTpaLXH JaBICHUS B KUIKOCTH
[TpubGop aJist IeMOHCTparu aTMOC(HEPHOTO
JaBieHus (MaraeOypreKue Mmoymapus)

Ha6op ten paBHOTO 00BEMa

HaGop Ten paBHOH Macchl

Cocyasl cooOmIaroniuecs

Tpyb6xa Herotona

[Tap IMTackans

[ITap c xosbIIOM

{nnuHapEI CBUHIIOBBIE CO CTPYTOM

[Tpu6op Jlenua

Marsaut ayroo0pa3Hblii 1EMOHCTPAIIMOHHBIH
Marsut nos0coBOM AEMOHCTPALIMOHHBIH (T1apa)
Crpenky MarHMTHBIE Ha MITaTHBAX

Habop nemoHcTpannoHHsI "DaexTpocTatnka'
(amexTpocKomsl (2 mT.), CydTaH (2 mIT.), majso4Ka
CTEKJIIHHAsL, TTaJI0YKa Y00HUTOBAsI, INTATUBBI
n3oaupyromue (2 mrT.)

MaimmHa 351eKTpohOpHAast HITH BEICOKOBOJIBTHBIN
HCTOYHUK

Kommuiekt mpoBoioB
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4.2

Oo6opynoBanue s
J1a00PaTOPHBIX pabOT U
YYEHUYECKHUX OTBITOB (Ha Oa3ze
KoMIuIeKTOB 1t OI'D)

ITatuB 1a0OPaTOPHBIN C AEpKATEIIMU

BECHI DJICKTPOHHBIC

MEH3YpKa, penen uaMepenus 250 mi
nuHamometp 1H

nuHamometp SH

UUHUAP CTAJIBHOM, 25 cM3

UWIMHAD aTFOMUHUEBBIN 25 cMm3

UAIUHAP aTIOMUHUEBHBIN 34 cMm3

UAIUHAP TUTACTHOBLIN 56 cM3 (1 u3MepeHus
cuITBl ApxumMena)

npyxwuna 40 H/m

npyxuHa 10 H/m

rpy3bl 1o 100 T (6 mmT.)

rpy3 HaOOPHEI yCTaHaBITUBAeT Maccy ¢ ImaromM 10
r

MepHas JICHTa, TMHEHKA, TPAaHCTIOPTUD

OpYCOK C KPIOUKOM U HUTBIO

HarpagsJstomas JuHoi He menee 500 M.
JlomKHBI OBITH 00OECTIeUeHbl Pa3HbIe

K03 pULIMEHTHI TpeHHs OpYCKa 110 HANPaBIISIOLIEH
CEKYHJOMEp 3JIEKTPOHHBIN C aTUNKaM
HaIIpaBJIAIOLIAs CO IIKATION

OpyCOK Z1epeBsSHHBIH C IyCKOBBIM MarHUTOM
HUTSHOW MasITHUK C TPY30M C MTyCKOBBIM MarHUTOM
Y C BO3MOXXHOCTBIO U3MEHEHUSI JUIMHBI HUTH
jUSEE

OJIOK TOJIBUIKHBIN

OJIOK HEIIOABMIKHBIN

KaJOpUMETpP

TEPMOMET]

WCTOYHUK MMUTAaHHUS NOCTOSHHOTO TOKa
(BBIIPSIMHATEITH C B3OAHBIM HaIpsDKeHHEM 36-42 B
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nny 6aTapeifHblii OJI0K ¢ BO3MOKHOCTBIO
PETYIMPOBKH BBIXOJHOTO HATIPSKCHUS
BOJIETMETp ABYXTpeaenbHsii (3 B, 6B)
ammiepMeTp aByxnpenenbusiii (0,6A, 3A)
pesucrop 4,7 Om

pesucrop 5,7 Om

4.3

Hudporas mabopaTopus mo
(m3uKe (CTAaHIAPTHBIN YPOBEHB)

ObecneunBaeT BIIIOJHEHUE SKCIIEPUMEHTOB T10
TeMaM Kypca QH3uKH.
Kommunekranus:becipoBoaHO MynbTHIATUHK MO
¢usnKe ¢ 6-10 BCTPOCHHBIMU AaTYNKAMHU:
Hudporoit natunk temnepatypsl (-40+165C)
udpoBoii 1aTurk aOCOIOTHOTO AaBJICHUS
(0...700xITa)

Jatunk marautHOro mmois (-100...+100 mTo)
Hatuuk Hanpspkenus (-2...+2B; -5...+5B; -
10...+10B; -15...+15B)

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

Hatauk akcenepomerp (£2 g; +4 g; +8 g)
OtnenbHbie yeTpoiictBa: USB ocrnorpad (2
kaHaja, +/-100B)

Akceccyapsl:

Ka6ens USB coennnutensHbli 3apsiaHoe
ycTpoiictBo ¢ kabenem miniUSB USB A nanrep
Bluetooth 4.1 Low Energy

KoHcTpyKTOp 1151 IPOBEACHUS SKCIIEPUMEHTOB
Kpartkoe pykoBOJCTBO 10 SKCIUTyaTaIlun
nuQpoBoii 1abopaTopuu

IIporpamMMHoe obecrieueHne

Mertoanaeckue pekomenaaruu (40 pador)
Hanuune pycckosi3pI4HOro caifTa o iep>KKH,
HaJINYME BUJICOPOIHKOB.
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4.4

Mukpockon uuppoBoi

Tun Mukpockona: GHOIOrHIecKuit

Hacanka MUKpOCKOIIa: MOHOKYJISIpHAst
Haznavenwne: mabopaTopHbIit

Merton uccaeoBaHus: CBETIOE TOIe
Matepuan ONTUKH: ONTHYECKOE CTEKIIO
YBenuueHue MUKpOCKora, kpat: 64 — 1280
Okynsipsl: WF16x

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

T noaCBETKU: 3€PKajIo WM CBETOIHO/
PacnionoxeHne NoJCBETKU: BEPXHSS M HUOKHSS
Marepuai kopiyca: MeTall

[IpeameTHsiit cTOMUK, MM: 90

Ucroynuk nmuranug: 220 B/50 I'g

UYucno Meranukceneit: 1

4.5

udposas 1abopaTopus 1mo
¢msnonornu (npopuIbHBINR
YPOBEHB)

ObecnieunBaceT NpoBEJICHNE HCCIIECAOBAHHS IO
(YHKIMOHUPOBAHHUIO YEIOBEYECKOTO OPraHU3Ma.
Komruiekranus:

BecnipoBoHOM MyIBTUAATYHK 10 (HUZHOIIOTHH C 5-
10 BCTPOCHHBIMH JIATYNKAMHU:

Hatuuk aprepuanbroro aasnenus (0...250 MM pr.
CT.)

Jarunk mynecea (25...250 yn/mun)

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

Hatuuk yactots! apixanus (0...100 nuknos/MuH)
Hatuuk yckopenus (£2 g; +4 g; +8 g)

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

Hatunk pH (0...14 pH)/latumk cunomep (-50...50
H)

Hatuuk ocemenHoctH (0...188000 mk)
AKceccyapsl:
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Kab6ens USB coenuHuTenbHBIN

3apsiqHOE yCTpOHCTBO ¢ KabeneM miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoucTpykTOop 1151 MpoBeIeHHsI SKCIIEPHUMEHTOB
Kpatkoe pykoBOJCTBO 10 SKCILTyaTaluu
u¢poBoit mabopaTropun

[IporpammHuoOe obOecrieueHue

MeTtoaudeckue pekomenaauu (20 pador)
Hanuuure pycckog3pI4HOro caiiTa nmoaIepixKH,
HaJIMYNe BHJICOPOIUKOB.

4.6

Hudposas nabopaTopus mo
9KOJIOTHH

OO6ecrieunBaeT MpoBeJIeHIE yIeOHOTO
9KOJIOTHIECKOTO MOHUTOPHHTA
WHCTPYMEHTaIbHBIMU MeTo1aMu. Habop
MIPUMEHSIETCS TIPY M3yYEHUH SKOJIOTHH, ONOJIOTHH,
XUMHH, TeoTpapuu U PUPOOBEICHUS, & TAKKE
JUTSI MHIUBUIYAJIbHBIX UCCIICIOBAHUS M TPOCKTHOM
JIESATEIIbHOCTH TIKOJIHHHUKOB.

Kommnekrauus: becnpoBogHOW MyJIbTUIATYUK 1O
9KOJIOTHIECKOMY MOHHUTOPHUHTY C 8-10
BCTPOEHHBIMH JIaTYMKAMM:

Hatauk HuTpar-uoHOB (2%10-6 ... 0,2 Moab/1)
Hatuauk xyopua-uonos (10-5 ... 1 Moib/)
Hatuauk pH (0...14 pH)

Hatuuk Bnaxxnoctu (0...100%)

Hatuuk ocemenHoctH (0...188000 nk)

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

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

JlaTurk TeMmepaTyphl OKpYXKaromiei cpesr (-
40...+60 C)

JlOTIOTHUTEEHBIEC JaTIYUKU:

JlaTumk 3ByKa ¢ pyHKIMEH HHTErpUPOBAHUA (-
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2...+2I1a)

Hatuuk Bnaxxuoctu moussl (0...50%)

Hatauk kucnopopa (0...100%)

Jatunk ontrueckoit iotHOoCcTH 525 HM (0...2D)
Hatunk ontudeckoii mnornoctu 470 um (0...2D)
Hatauk typoumumeTtp (0...200 NTU)

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

Ka6ens USB coeauuuTenbHbIi (2 1mT.)
3apsigHOE yeTpoicTBo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy Crepsxens s
3aKpeTUICHUsI IATYNKOB B IITATHBE

Kpatkoe pyKoBOJCTBO 1O SKCIUTyaTaluu
u¢poBoit maboparopun

[MporpamMMHoe obecrieueHue

Meroanueckue pekomenaamnuu (20 padbor)
Hanuuune pycckosi3bI9HOrO caiita moaIepKKH,
HaJIM4ME BHUJICOPOIHKOB.

TexHoaornvyeckas HalpaBJC€HHOCTDH

O06pazoBaTenbHBIA KOHCTPYKTOD
JUIS1 IPAKTHKH OJIOYHOTO
MPOTPaMMHUPOBAHUS C
KOMIIZIEKTOM OJAaTYHNKOB

PoboToTexanyeckuii HabOp NMpeaHa3HAYEH I
W3y4YeHHSI OCHOB POOOTOTEXHUKH, A€TalleH, y3JI0B U
MEXaHU3MOB, HEOOXOIUMBIX IJISl CO3JaHuUs
POOOTOTEXHUIECKHUX YCTPOICTB.

Habop npencrasnsier cOO0H KOMIUIEKT
CTPYKTYPHBIX JIEMEHTOB, COSAMHUTEIBHBIX
AIIEMEHTOB U 3JICKTPOTEXHUUECKUX KOMIIOHEHTOB.
Habop no3Bosser cobupats (1 mporpaMMHpPOBATh
coOupaeMble MOJIEIN), U3 JIEMEHTOB BXOSIINX B
€ro cOoCTaB, MOJICJIM MEXaTPOHHBIX U
POOOTOTEXHUUECKUX YCTPOUCTB €
ABTOMAaTH3UPOBAHHBIM YIIPaBIEHHEM, B TOM YHCIIC
Ha KOJIECHOM XOJ1y, a TaK K€ KOHCTPYKIHUH,

CB00OOIHO

pacnpocTpaHsiemMoe

I10
Arduino IDE,

Scratch, Blockly n

T.II.
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OCHOBaHHBIX Ha MCIOJIb30BAHUH Niepeay (B TOM
YHCIIe YEPBIYHBIX U 3y0UaThIX), 8 TAK KE PHIYaroB.
CBETOJIMOTHBIA MATPUIHBIN TUCTUICH C Oemoit
MOACBETKOIM Ha KOHTPOJLIEpE

KonudecTBo mopToB BBO/Ia/BBIBO/IA HA
KOHTpoOJUIepe He MeHee 6

KonnuecTBo KHOMOK HE MeHee 4

OO6I1iee KOIUYECTBO YIEMEHTOB: He MeHe 520 1T, B
TOM YHCIIE:

1) mporpammupyemblii OJI0K yIpaBiIeHHUs, KOTOPHIH
MOJET padoTaTh aBTOHOMHO M B IOTOKOBOM
pexume;

2) cepBOMOTOPHI

3) maTYHMK CHIIBI

4) naTYuK PacCTOSTHHUS

5) maT4HK IBETA

6) akkyMyJnsTOpHast OaTapes

7) IlnacTUKOBBIE CTPYKTYPHBIE 3JIEMEHTHI,
BKITIO4asi IepOPUPOBAHHEIEC AIEMEHTHI: OAJIKH,
KyOWKH, OCH U BaJIbl, COETUHUTEIILHBIE 3JIEMEHTHI K
0CSIM , IIECTEPHU, PEAHAa3HAYEHHBIE IS CO3aHNs
YEPBSUHBIX M 3yOUaThIX TMepeIay, COeTNHNUTENbHBIC
U KPETIEXKHBIC JIEMEHTHI;

7) IIporpammHOe o0ecriedeHue, HCIoIb3yeMoe
JUTSL TIPOTPaMMHUPOBAHUST COOMPAEMBIX
POOOTOTEXHUYECKHX MOJIENIEH B YCTPOWCTB,
JIOCTYIIHO JJIsl CKauKMBaHus U3 ceTh MHTepHET
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O6pasoBaTenbHbII HA00P TIO
MEXaHUKE, MEXaTPOHUKE U
poOoTOoTEXHUKE

O0pa3oBaTenbHbII HA0OP AOIKEH OBITH
npeHa3Ha4YeH 115l U3yUYCHHUS MEXaHHUKH,
MEXaTPOHUKU M POOOTOTEXHUKH.
O0pazoBaTenbHbI HA0OP MpeTHA3HAYCH IS
pa3pabOTKH MPOrpaMMHUPYEMBIX MOCIICH
MEXaTPOHHBIX CHCTEM U MOOUIIBHBIX POOOTOB,
OCHAILIECHHBIX PA3IMYHBIMU MaHUITYJSIMHOHHBIMU U
3aXBaTHBIMH YCTPOHUCTBAMH.

B coctaB Habopa JOHKHO BXOAUTh: KOMILIECKT
KOHCTPYKTHBHBIX 3JIEMEHTOB U3 METaJIa,
KOMIUJIEKT U1l COOPKH 3aXBaTHOT'O yCTPOICTBA,
MPUBO/I TIOCTOSTHHOTO TOKA - HE MeHee 21T,
CEpBONPHBOJ - HE MEHEe 2IIT, JaTYUK JIMHUH - HE
MeHee 11T, 1aT4uK paccTosiHUS - He MeHee 1T,
MPOTrPaMMHUPYEMBIi KOHTPOJLIEp - He MeHee 11IT.
IIporpamMmmMupyeMblil KOHTPOJIEP TOJKEH
COJePKAaTh: MOPT YIS NOKIIOYEHUS TIPUBOJIOB
MOCTOSIHHOTO TOKA - HE MeHee 21T, TOPT IS
TIOJIKITIOUEHHSI CEPBOIIPHBOJIOB - HE MEHee ST,
IU(POBBIE U aHAJIOTOBBIE TIOPTHI AJIS
MOJKJTIOYEHHS BHEITHUX YCTPOMCTB - HE MeHee 30,
UQpoBbIe HHTEPEHCHI IS Tepejauu JaHHBIX -
USART, I2C, SPI, koOMMyHUKalIMOHHBII
uHTepdeiic 111 JUCTaHINOHHOMU CBsi3M - WiFi
Bluetooth.

[IporpammMupyemblii KOHTPOJIJIEP 1OKEH UMETh
BCTPOCHHYIO CUCTEMY CTa0MIIM3alUU U KOHTPOJIS
BHEIITHETO AJIEKTPOIUTAHUS, CHCTEMY
00OHapy>KeHHUs MUHUMAJILHOTO YPOBH:I 3apsizia
BHEILIHEH aKKyMYJISATOPHOH OaTtapeu.
[TporpaMMupyeMslii KOHTPOJLJIEP JOIHKEH
o0ecreynBaTh BO3MOKHOCTh IPOrPaMMUPOBAHHUS B

CB0o0OOIHO

pacmpocTpaHseMoe

10

Arduino IDE,
Scratch, Blockly n

T.II.
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CBOOO/IHO paclpoCTpaHsIEMbIX CpeslaX pa3paboTKu
C TIOMOMIBIO TEKCTOBOTO SI3bIKA
porpaMMupoBaHus, Takux kak Arduino IDE nnm
aHaJIOTH.

IIporpamMmmMupyeMblil KOHTPOJLIEP JTOJDKEH
o0ecrieuynBaTh BO3MOKHOCTD IUCTAHIIMOHHOTO
YIIPaBJIEHHUS MOJEIBI0 POOOTOB C IOMOIIBIO
MOOMITBHBIX yeTpoiicTB ¢ OC Android wmu [0OS.
O06pa3oBatenbHbIil HA0Op NpeIHA3HAYCH U3YUCHHS
NPUHIUIIOB (QYHKIIMOHUPOBAHUS U MPAKTUYECKOTO
NPUMEHEHUS YJIEMEHTHOW 0a3bl MEXaTPOHHBIX
POOOTOTEXHUYECKUX CHCTEM, @ TAKKE OCHOBHBIX
TEeXHHYECKUX PEIICHUI P MIPOSKTUPOBAHHUI
po6oToB. B cocTaB KOMIUIEKTa OKHBI BXOANUTD
OMONIMOTEKN TPEXMEPHBIX MOJIETIEH
KOHCTPYKTHBHBIX 3JIEMEHTOB JIJIsl TPOSKTHPOBAHUSI
Y IPOTOTUIIMPOBAHUS IIEMEHTOB KOHCTPYKIUH 1
MEXaHH3MOB.

KommnboTepHoe o6opynoBanue

Hoyt6yxk

®dopm-dpakTop: HOYTOYK;

JKecTkasi, HeoTKIIFOUaeMas KJIaBUaTypa: HAINYHE,
Pycckas packnanka KiaBuaTypbl: HAJINYE,
Jnaronans skpaHa: He MeHee 14 MoiMOB;
Paspemienue sxpana: He menee 1920x1080
MMHKCEIICH;

KommaectBo simep mporieccopa: ot 4,

KonmnuecTBO MOTOKOB: OT 4,

Ba3zoBas TakToBas yactora npoueccopa: ot 1 I'Tn,
MakcumanbHas TAKTOBAs 9acTOTa MpoIeccopa: OT
2,51Tm,

Kami-nmamsite nmpomeccopa: ot 4 Mo,

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

Bpems aBTOHOMHOH paboThI OT OaTtapen: He MeHee
6 gacos,

Buemnawit natepdetic USB cranmapra He HiDKe
2.0: He MeHee IBYX CBOOOTHBIX.

Buemmnawmit natepdetic LAN (B cirydae OTCYTCTBUS
Ha Kopiyce, npenocrasisith Ethernet aganrep
USB-RJ-45);

BecnpoBoanas cesizp Wi-Fi: Hamiuue ¢
noanepxxkoit crangapra 802.11n unu
COBpEMEHHEE;

Web-kamepa: Hannuue;

MaHunynarop "Mblb": HaNU4KE;

bazoras cuctema BBoga-BeiBoga (bB1OC)
3aperucTpupoBaHa B EIMHOM peecTpe pOCCUHCKUX
MPOTPaMM JIJIsI SJIEKTPOHHBIX BHIYHCITUTEILHBIX
MalluH 1 6a3 JaHHBIX MUHUCTEPCTBA CBSI3U U
MacCOBbIX KOMMYHUKanuii Pocculickoi
®denepauuu

Bcerpoennas 8 BUOC ¢ynkius pasrpaHnyeHust
noctyna k BHemrHUM USB yctpoiicTBaM, BKITHOUast
3aIpeT JOCTyMa KakK K ONpeeIeHHOMY YCTPOMCTBY
(pa3pemnts/ 3a0710KMPOBATh), TaK U K KIaccy
YCTPOKMCTB (YCTPOWCTBA XpaHEHHUS TaHHBIX,
MIPUHTEPHI U T.11.)

[IpemycranoBiieHHas OMEPAMOHHAS CUCTEMA C
rpapM4IeCcKuM I0JIb30BATEIILCKUM HHTEpdecoM,
obecrieurBaroniasi paboTy pacpOCTPaHEHHBIX
00pazoBaTeILHBIX U OOIECHCTEMHBIX
MPUIOKEHUH: HAIM4ne




Ne O0pazoBarenbHOE peleHne Onucanue 1o Konnuecto Konnuecto
€IIMHHLL JUTS €IIMHHIL JUTS
001eodpaso- MaJIOKOMII- KonuuecTso
BaTeJbHbIX JIEKTHBIX
OpraHu3anuii, He 001eodpaso- CAHHHIL U1
P i poHILHOTO
SIBIISIFOLLIMXCST MaJIO- BaTeIbHBIX
N KOMILIEKTa
KOMIUICKTHBIMH OpraHu3auuit
(cTaHmapTHBIHA (cTaHmApTHBIHA
KOMILIEKT) KOMILIIEKT)
MOV (npuntep, ckanep, korup) | Tun yctpoiictea: MOVY; -
L[BeTHOCTB: YepHO-OCIIBIN;
1 1 1

®opmat Oymaru: He MmeHee A4
paspeuienue neyatu: He MmeHee 1200%x1200 Toyek.

JlonoiHuTe/IbHOE 000pYI0BaHHE (MOKET BHIOHPATHLCA B CJIydae MOJHOI0 KOMILIEKTOBAaHHA 0011e00pa30BaTe/bHbIX OPraHN3aliii 0CHOBHBIM HA00pOM
000py/1IOBaHMS U3 CIIUCKA, IPUBEJAEHHOI0 Bblllie U HAJINYMS (PMHAHCOBBIX CPeJCTB)

O06pazoBaTensHBIA HAOOP IS
HU3YUYCHHA MHOTOKOMIIOHCHTHBIX
POOOTOTEXHUYECKUX CHCTEM U
MaHUMYJISIIMOHHBIX POOOTOB

O0pa3oBaTeNbHbI KOMIUIEKT JOJDKEH OBITh
MpeIHa3HAYCH JJIs U3yUeHUS pOOOTOTEXHUYECCKHIX
TEXHOJIOT i, OCHOB HH()OPMAITMOHHBIX
TEXHOJIOTMH U TEXHOJIOTUH NPOMBILITIEHHON
aBTOMAaTH3alMH1, a TAK)KE TEXHOIOTHI

MMPOTOTUIIMPOBAHUA U AITUTUBHOI'O IPOMU3BOACTBA.

B coctaB koMIUIeKTa JOKHO BXOUTH:

1) UnTennexTyanpHbBINH CEPBOMOJIYIIb C
MHTEIPUPOBAHHOM CUCTEMOM yIIpaBIICHMUS,
MO3BOJIAIONIEH 00BETUHATH CEPBOMOIYIIH JAPYT C
JIPYTOM TIO TIOCTIeTIOBaTebHOMY HHTep(delicy - He
MEHee OIIIT;

2) PoGoTOTEeXHIYECKII KOHTPOJIIEP MOAYIHLHOTO
THUTIA, IPEICTABIISIFOIIANA COOOW OTHOTIIATHBII
MUKPOKOMITBIOTEP C ONIEPALIMOHHON CHCTEMOM
Linux, o0beTMHEHHBIN C TIepUpEepUITHBIM
KOHTPOJIJIEPOM € TIOMOIIIBIO TUTATHI PAaCIINPEHNS.
PoboToTrexHn4uecknii KOHTPOJIIEP AOJKEH
YIOBJIETBOPSTH TEXHUIECKUM XapaKTEPUCTUKAM:
KOJI-BO SIJI€p BCTPOEHHOTO MUKPOKOMITBIOTEPA - HE
MeHee 4, TaKTOBasl 4acToTa sapa - He MeHee 1,2
I'Tu, 06seM O3V - He Menee 512 MO, Hanmnune
unrepdeiicos - SPI, 12C, 125, TTL, UART, PWM,
IU(POBBIE U aHAJIOTOBBIE TTOPTHI AJIS
MOJKITIOYCHHS BHEITHUX YCTPOMCTB, a Takke WiFi

CB00OOIHO
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nnu Bluetooth a1 KOMMyHUKaIMK CO BHELTHUMHU
ycrpoiictBamMu. PoO0TOTEeXHUYECKUH KOHTPOILIED
JOJDKEH 00ecrieynBaTh BO3MOXKHOCTh
MPOrPaMMHUPOBAHUS C IOMOLIBIO CPEICTB S3bIKOB
C/C++, Python u cBoG0AHO pacmpocTpanseMoin
cpenstr Arduino IDE, a Taxke ynpaBieHus
MOJEIISIMU POOOTOTEXHUUECKUX CHCTEM C
nomotbio cpeast ROS.

3) BeruncnurtenbHbII MOAYIIb CO BCTPOEHHBIM
MHKPOKOHTPOJIIEPOM - HE MeHee 11IT.
BbruucnuTensHbI MOLYIIb JOJKEH 00J1a1aTh
BCTPOCHHBIMU IIU(POBBIMU MTOPTAMH - HE MEHEE
12T ¥ aHAIOrOBBIMU NIOPTaMU- HE MeHee 121T.
BbruucnuTensHbI MOLYIb JOJKEH 00J1a1aTh
BCTPOCHHBIM MOJIyJIEM OECIIPOBOIHON CBSI3M TUIIA
Bluetooth u WiFi anst co3nanus anmapatHo-
MPOrPaMMHBIX pEIIeHUH 1 "yMHBIX/cMapT"-
YCTPOMCTB JJist pa3paboTKu pemeHuii "UaTepHeT
Bemien'".

BbruucnuTenbHbI MOLYIb OKEH 00J1a1aTh
COBMECTHMOCTBIO C NepuepUIHBIMU TIATaAMU IS
nojKiroueHus k cetu Ethernet u monkiroueHust
BHEILIHEN CHUJIIOBOM HArpy3KH.

4) Monyb TEXHUYECKOTO 3pEHHS,
MIPEACTABIISIIOIINI cOO0H yCTPONCTBO Ha Oaze
BBIUMCIIUTEIHHOT0 MUKPOKOHTPOJIIEpA U
MHTETPUPOBAHHON KaMephbl, 00ecreunBaroliee
pacro3HaBaHHe MPOCTEUIITNX U300PAKEHMI Ha
MOJyJI€ 3a CueT COOCTBEHHBIX BBIUUCIUTEIbHBIX
BO3MOXXHOCTEH - HE MeHee 111T;

Mopaynb TEXHUYECKOTO 3pEHHS JOHKEH
o0ecreynBaTh BO3MOKHOCTh OCYILECTBIISITh
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HACTPOMKY dKCIO3uIHH, Oananca 6enoro, HSV
COCTABIISIIONINX, TUIOIIAIH OOHAPYKUBAEMON
obnactu n300pakeHus, OKPYTIIOCTH
0o0HapyXHBaeMOH 00JIACTH N300paXKESHHS,
MOJIOKECHUE OOHAPY)KUBAEMBIX 00JacTel
OTHOCUTENBHO APYT Apyra

Mozynb TeXHUYECKOT O 3pEHHsI JOIKEH UMETh
BcTpoennble uHTepdeiice - SPI, UART, 12C unn
TTL nns KOMMyHUKaUUU JpYT ¢ APYTOM WU
BHEIIHUMH yCTPOMCTBaMH.

5) KoMIuieKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3
MeTasuia Uit COOpKH MO MaHHITYJISITOPOB - HE
MeHee 1miT;

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

O0pa3oBaTelIbHbII POOOTOTEXHUUSCKUN KOMILJICKT
JTOJKEH COJIEpKaTh HA0Op OMOIMOTEK TPEXMEPHBIX
MOZEJIEH ISl IPOTOTUIIMPOBAHMS MOJENEHN
MOOMJIBHBIX ¥ MaHMITYJISIIMOHHBIX POOOTOB
pasIn4yHOro THMa. B coctaB KOMIUIEKTa TOIKHBI
BXOAWUTH MHCTPYKIIMU ¥ METOANYECKHE YKA3aHUS
1o pa3paboTKe TPEXMEPHBIX MOJIEJIeH MOOMITBHBIX
PpOOOTOB, MAHUITYJIALIUOHHBIX POOOTOB C
Pa3IMYHBIMU THIIAMH KMHEMATUKH (yriioBast
KHHEMAaTHKa, IUIOCKO-TIapaliebHas KHHEMaTHKa,
nenbTa-kuHemaTuka, SCARA wim peraakHast
KHHEMaTuKa, miargpopma CTroapra 1 T.I1.).
O6pa3oBaTeNbHBIN POOOTOTEXHHUSCKII KOMILIEKT
JIOJDKEH COoZlepXKaTh HHCTPYKIMU IO
MPOEKTHPOBAHHUIO POOOTOB, HHCTPYKIHHU H
METOAMKH OCYLIECTBICHUS HHKEHEPHBIX PAacyeTOB
IIpY IPOEKTUPOBAHUU (PacyeThl HATPY3KU U
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MOMEHTOB, pacyeT MOIIHOCTH MPUBOAOB, pacyeT
MapaMeTpoB KHHEMATHKH U T.I1.), HHCTPYKLIUH 110
pa3paboTKe CUCTEM YIPaBICHHS M IPOTPaMMHOT'O
obecrieueHus sl yIpaBIIeHUs] poOOTaMH,
WHCTPYKIUH U METOJIUKH TI0 Pa3paboTKe CUCTEM
YIIPaBJICHHS C HIEMEHTaMH UCKYCCTBEHHOTO
MHTEJUIEKTa U MAIIMHHOTO OOyYEHUSI.

Tenexxxa-xpaHunuiie HOyTOyKoB

Tun kopmyca: MeTau;

BO3MOKHOCTH 0€30TI1aCHOTO 3aIUIIEHHOTO 3aMKOM
XpaHEeHHs1 HOYTOYKOB: HAJIMYKE;

BO3MOXKHOCTD 3apsJKH HOYTOYKOB: HaJlM4uue,
MOJICPXKa HOYTOYKOB I1.5.;

Hanuue poyrepa Wi-Fi crannapra 802.11n nim
coBpeMeHHee: | IIT. moajep)kka HOyTOYKOB I1.5;
KOJINYECTBO HOYTOYKOB: OT 6 IITYK, MOJIIEPIKKA
HOYTOYKOB I1.5.;

Hanpspkenune nuranust: 220B\S0T 1,
[MoTpebnsemast MmomHOCTH, BT (Makcumym): 2500;
[Motpebisiemblit TOK, A (Makcumym): 12;

JnuHa mHypa 37MeKTPONUTaHus: OT 2,5 MeTpa;
3ammra OT nepeHanpsHKEHHst, KOPOTKOTo
3aMBIKaHUS: HAJTHYKE;

Koueca jiist mepe/iBU>KEHMsI ¢ TOPMO30M: HaJTHYHE.

Ha6op OI'D no xumun

B HaOop BXOIAT BeChI Ta0OPAaTOPHBIE IEKTPOHHBIE
200 r, cnupToBKa TabopaTopHasi, BOPOHKa
KOHUYECKas, aJlouKa CTeKIIsTHHAsA, mpodupka [1X-
14 (10 mryk), crakan BeIcOKuit ¢ HocukoM BH-50 ¢
METKOH (2 IITYKH), TUIUHAP U3MEPHUTENbHBIN 2-
50-2 (cTeKIIsIHHBIH, ¢ IPUTEPTON KPBHIILIKOI),
MITaTUB I TpoOupok Ha 10 THE3 M, 3aKIM
NPOOMPOYHBIN, IITATENb-TI0KeUKa (3 MWTYKN),
Ha0op (JIaKOHOB [T XpaHEHHsI paCTBOPOB U
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peaktuBoB (00beM uakona 100 mi - 5
KOMITJIEKTOB 110 6 ITYK, 00beM (iaakoHa 30 mi -
10 KOMIUTEKTOB 1O 6 MITYK), IAIHHIP
M3MepHUTenbHBIN ¢ HocukoM 1-500 (2 mTykn),
ctakas Beicokuit 500 mut (3 mTyku), Habop epuieit
JUTSL MBITBSI TIOCYBI (€pII IJIT MBIThSI TPOOHPOK - 3
IITYKH, €I TSI MBIThSI KOJIO - 3 MITYKH), Xaiat
Oenbiit x/0 (2 WTYKN), IEpPYaTKH PE3UHOBBIC
XMMHUYECKUE CTOWKHME (2 MITYKH), OUYKH 3alIUTHBIE,
¢unpTper Oymaxkssie (100 mTyk), roproyee s
criuproBok (0,33 ).

B cocraB Habop BXOJAT €aKTUBBI: ATFOMUHHH,
JKeJe30, COJIsIHAsL KUCIIOTa, METHIIOPAHK,
¢denondranens, aMmMuax, NEPOKCHU BOAOPOa,
HUTpaT cepedpa u Ipyrue; B 00IIeH CIIOKHOCTH -
44 pa3nUYHBIX BELIECTB, UCIOIB3YyEMbIX IS
COCTaBJICHHSI KOMIIJIEKTOB PEAKTHBOB IIPH
MPOBEICHIH IK3aMEHAIIOHHBIX 3KCIIEPUMEHTOB
10 KypCy IKOJbHON XUMUHU.

YersipéxoceBoii yueOHbII
PpOOOT- MaHHUITYJIISTOP C
MOJTyJTbHBIMH CMEHHBIMHU
HacaJlKaMu

Y4eOHbIif poOOT-MaHUITYIATOP MpeAHA3HAUEH IS
OCBOEHHS 00Y4aIOLIMMUCS OCHOB POOOTOTEXHHUKH,
JUTSI TIOATOTOBKY OOYYAIOMIMXCS K BHEAPEHHIO U
HOCJIEIYIOLIEMY UCIIOIb30BaHUIO POOOTOB B
MIPOMBIIIIEHHOM ITPOU3BOICTBE.

KonmuectBo oceit p060Ta MaHUITYJIATOPA - YCThIPEC.

[lepemMeliieHre HHCTPYMEHTA B POCTPAHCTBE 110
TPEM OCSIM JIOJIKHO YIIPABJIATHCS MIArOBBIMHU
JBUTaTeNsIMHU. HanmpsbkeHue MUTaHusl aroBbIX
nBurareiei He oonee 12 B.

CepBoaBUraTesib YeTBEPTOM OCH TOJIKCH
obecrneunBaTh TOBOPOT HHCTPYMEHTA.

Yroj noBopoTa MaHUIYJISITOPA HA OCHOBAHHUHU
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BOKpPYT BepTHKalbHOI ocu He MeHee 180 rpaaycos.

st onipenieneHus MONOKEHUS MaHHITYJISITOpa IPU
MMOBOPOTE BOKPYT BEPTUKAIHLHONW OCH JOIKEH
HCTIONIB30BaThCS SHKOIEP.

Yroj noBopoTa 3aJHero mjieya MaHUITyJIATopa He
MeHee 90 rpagycos.

Yron moBopoTa nepeHero mieda MaHHITyJIITopa
He menee 100 rpamycos.

st onipefieneHyst OJOKEHHS 3aHETO 1
MIEPETHETO TUIeY MAaHUIYIISITOPa JOJKEH
MCTION30BaThCSI THPOCKOIL. YTOII TOBOPOTA 110
yeTBepTON ocu HEe MeHee 180 rpamgycos.

JlomkHa OBITh BO3MOXHOCTH OCHAIIICHUS
CMEHHBIMHU HacaJKaMu (HalpuMmep, JepKareib
KapaHjama win ¢iomactepa, Iprucocka ¢
CepBOJIBUTATENIEM, MEXaHMYECKOE 3aXBAaTHOE
YCTPOMCTBO C CEPBOJIBUTATENIEM, YCTPOUCTBO ISt
JIa3epHOM TPaBUPOBKHU WK yCTPOHCTBO 11t 3D-
reyaTH).

JomkHa OBbITH BO3MOXKHOCTD HOAKITIOYESHHUS
JIOTIOJTHUTENBHBIX YCTPOUCTB (HarpuMep,
TpaHCTIOpTEpPa, peibca U NepeMelIeHns poooTa,
MyJIbTa YIPaBICHHS THUTIA JKOUCTUK, KAMEPHI
MAaIIMHHOTO 3PEHHS, ONTHYECKOT0 IaTYHKa,
MOTyJIsE OECTIPOBOIHOTO IOCTYIIA.
PobGoTt-ManumynsaTop momkeH obecrneunBaTh
nepeMelleHne HacaJKu B IPOCTPAHCTBE,
AKTUBAIIMIO HACAJKH, BO3MOXKHOCTH TTOJTyYESHHUS
CHUTHAJIOB OT KaMepHhI U IaTINKOB, BO3SMOXKHOCTh
YIpaBICHHUS JOTIOTHUTEIIBHBIMEA YCTPOWCTBAMU.
Marepuan kopmyca — amoMuHui. {uametp
paboueii 30HbI (03 yueTa HaBECHOTO HHCTPYMEHTA
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1 yeTBepTol ocu) He MeHee 320 MmM. MHTepdeiic
noaxiroueHus — USB.

JlomkeH nMeTh BO3MOXHOCTh aBTOHOMHOM PabOTHI
Y BHELIHETO YIIPaBJICHUS.

YnpaBisronuii KOHTPOIIEP TOTKEH OBITh
COBMeCTHM co cpenoi Arduino.

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

Jomxken obecnieynBaTh MOBOPOT IO [IEPBBIM TPEM
OCSIM B 3a/IaHHBII yroJl M Ha 3aJaHHBIA YTOJI,
IIOBOPOT 110 YETBEPTOM OCH Ha 33JIaHHBII yroJl,
JIBIKEHUE B KOOpAUHATH X, Y, Z, nepeMenieHue
Ha 3aJJaHHOE paccTosiHUE N0 KoopauHaTam X, Y, Z,
nepesavy JaHHBIX O TEKYIIEM MOJI0KEHUH YTJIOB,
nepesavy JaHHBIX O TEKYIINX KOOpAMHATAX
WHCTPYMEHTA.

Jomxken moaaepKuBaTh repeMenieHre B
JIEKapTOBBIX KOOPAWHATAaX M yIilax MOBOPOTa OCEH,
C 33JJaHHOI CKOPOCTBIO M YCKOPEHHUEM.

Tunsl nepeMeleHnii B 1eKapTOBbIX KOOPAWHATAX:
JIBIKEHHE TI0 TPAEKTOPHH, IBHKEHHE T10 MPSIMOU
MEXy IByMs TOUKaMH, IEPENPHITMBAHNE U3 TOUKH
Y TOUKY (1epeHoc 00beKTa).




