MATEPUAJIBHO-TEXHUYECKAS BA3A HIEHTPA "TOYKA POCTA"

ECTECTBEHHO-HAYUYHOM U TEXHOJOIMYECKOM
HAINIPABJIEHHOCTEH

BOY «JIEBAILICKASA OOILI»

[enTtp «Touka pocTay OCHAIIEH CIETYIONIUM 000PYIOBAaHUEM:

No | HaumenoBaunune | KpaTkue TexHuuyeckue
obopynoBaHUA | XapPaKTEPUCTUKU

Kosinue
CTBO

OOGecnieunBaeT BHIMOIHEHHE JIAOOPATOPHBIX PadOT
Ha YpOKax MO OWOJIOTMM B OCHOBHOWM IIKOJIC U
MPOCKTHO-KCCIICI0BATEIbCKOM JeSTeIbHOCTH
YUaIIAXCSL.

1 Hudporas madoparopus

10 OUOJIOrUu

Kommekranus: becnipoBogHON MyJIBTUIATYUK 110
OMOJIOTUH € 5-10 BCTPOCHHBIMU JTATYMKAMH:

JlaT4uk BIIa)KHOCTH C IMAITa30HOM M3MEPEHHS
0...100%

JlaT4nk OCBEIIEHHOCTH C AUANa30HOM H3MEPEHHUs
He yxe ueM ot 0 1o 180000 5k

Hatuuk pH ¢ tuanazoHOM U3MepeHHs HE yKe 4eM
ot 0 no 14 pH

JlaTunk TeMnepaTypsl C TUana3oHOM U3MEpPEHUs
He yxe ueM ot -20 no +140 C

JaTunk TemriepaTypbl OKpyXkKarolen cpeibl ¢
JIMATria30HOM U3MEPEHHS HE yxe 4eM oT -20 10
+40 C

ObecneunBaeT BBHIIOJIHEHUE JTAOOPATOPHBIX padoT
10 XMMHUHU Ha YPOKaxX B OCHOBHOM IIKOJIE
POEKTHO-MCCIEI0BATENbCKOM IeATEIbHOCTH

y4aluxcs.

2 [udposas nabopaTopus

10 XUMHH

Komrutekramnus:

becnipoBoHOM MyJIBTUAATYMK MO XUMHH C 3-Ms
BCTPOCHHBIMU JaTYUKAMU:




Hatuuk pH ¢ nuamna3zoHoM U3MEpPEHUs HE yKe 4eEM
ot 0 o 14 pH

JlaT4uK 31eKTPONpOBOAUMOCTH C AUaNa30HaAMU
n3Mmepenus He yxe yeM ot 0 70 200 MmxCwm; ot 0
10 2000 MkCwm; ot 0 1o 20000 MxCwm

JlaTauk TeMIepaTypsl ¢ TUarna3oHoOM W3MEPEHHUs
He yxe ueM ot -20 o +140 C

OTaenbHble JATYNKHU:

JlaTunk onNTUYECKOM INIOTHOCTU 525 HM

[udposas nadopaTopus

1o pu3HKe

OO6ecnieunBaeT BHIIOJIHEHNUE YKCIIEPUMEHTOB 110
TeMaM Kypca (QpHU3HKH.

Kommiexranms:

becripoBogHON MyTBTUAATYUK 110 PU3UKE C 6-F0
BCTPOCHHBIMH JIATYNKAMH:

LlndpoBoii gaTUnK TEMIEpaTyphl C JUANIA30HOM
u3MepeHus He yxxe yem ot -20 o 120 C

[Hudposoii qaTunk aGCOTOTHOTO JABICHUS C
JMara3oHoM u3Mepenus He yxe uem ot 0 1o 500
klla

JlaTuuK MarHUTHOTO MOJISl C IUANla30HOM
n3MepeHus He yxxe 4yem oT -80 1o 80 mTn

JlaTuuk HanpsHKSHUS ¢ AUAa30HaMU U3MEPCHHS
HE yXe ueM oT -2 10 +2 B; ot -5 mo +5 B; ot -10
no +10B; or-15 10 +15 B

JaTtuuk Toka He yxe yeM oT -1 1o +1 A

I[aT‘II/IK AKCCIICPOMETP C IMOKA3ATCIIAMU HE MCHECC
yem: +/-2Q; +/-4 g; +/-8 ¢

Hoyt0yx

15

MOV (mpunTep, ckaHep,

KOTIHP)




[udposas madopaTopus

10 (PU3HOJIOTUH

ObecrieunBaeT MPOBEACHUE UCCIICIOBAHUS 110
(GYHKIIMOHUPOBAHUIO YEIOBEYECKOTO OPraHu3Ma.

Kommrekranus: becripoBogHON MyJIbTUAATYUK 110
(GU3M0JI0THH € 5-10 BCTPOEHHBIMU JIaTYUKAMU:

Jatuuk aprepuanbHoro aasienus (0...250 MM pr.
CT.)

JlaTuuk mynbca ¢ IUana3oHOM U3MEpPEHUs He YKe
gyem ot 30 1o 200 yn/mMun

JaTuuk TemiiepaTypsl Tejla ¢ AMana3oHOM
n3MepeHus He yxe uyeM ot +25 no +40 C

JlaTurK 9acTOTHI IBIXaHUS C THANa30HOM
u3mepenus He yxe 4yem ot 0 go 100 uukioB/mMuH

JlaT4uk yCKOpEeHHUs C mokaszarensamu +/- 2 g; +/- 4

g;+/-8¢
OTtaenpHbIE yCTPOUCTBA:

Hatuuk OKI ¢ quamazoHoM U3MEpeHUs HE yxKe
gyem ot -300 1o +300 mMB)

JaT4yuk cumomep ¢ Auana3zoHOM U3MEpPEHUs He
yxe ueM ot 0 1o 40 H

JlaT4rK OCBEIIEHHOCTH C TUAra30HOM U3MEPECHUS
He yxe yeM ot 0 go 180000 1k

[udposas nabopaTopus

110 3KOJIOT'HMH

ObecneunBaeT NpoBeieHne y4eOHOro
HKOJIOTHYECKOTO MOHUTOPHHTA
MHCTpYMEHTaJIbHBIMU MeToJaMu. HaGop
NPUMEHSETCS IPY U3yYSHUN DKOJIOTHH,
OuosIorum, XMMuM, reorpaduu 1
MIPUPOJIOBEICHNUS, a TAKXKE Il MHANBUIYAIbHBIX
UCCIIE/IOBaHMSI U TIPOEKTHOM 1 TETbHOCTH
WKOJbHUKOB. KoMriekTanus: becnpoBoiHOM
MYJIBTUIATYUK IO IKOJIOTMYECKOMY MOHUTOPUHTY
¢ 8-10 BCTPOCHHBIMH JTaTYNKAMHU:

JlaT4vK HUTPAT-MOHOB
JlaTuuk XJI0pUA-NOHOB

Hatuuk pH ¢ n1uana3zoHoM U3MEPEHUS HE yKE YEM
ot 0 o 14 pH

I[aTqI/IK BJIAKHOCTH C TUAITa30HOM U3MCPCHUSA

0...100%




I[aT‘-II/IK OCBCUICHHOCTH C AXAIIa30HOM I/ISMepeHI/ISI
He yxe yeM oT 0 1o 180000 5k

JaTuuk TemriepaTyphl C 1Maa3oHOM U3MEpPEHUs
He yxe yeM oT -20 go +140 C

JlaT4uK 31eKTPONpOBOAUMOCTH C AUana3oHaMuU
n3Mmepenus He yxe yeM ot 0 7o 200 MmkCwm; ot 0
10 2000 MkCwm; ot 0 1o 20000 MxCwm

JlaTuuk TeMIiepaTypbl OKPYXKaloIen Cpeabl C
JIMaria30HOM U3MEPEHHUS He Yxe ueM oT -20 10
+50 C

OTIIGJILHBIC AATYUKU U MYJIbTUAATYUKU:

JlaTuuk 3ByKa ¢ QyHKIHEH HHTETPUPOBAHUS C
JIMAIria30HOM M3MEPEHHS YacTOT HE MEHEE YeM OT
50 I'g mo 8 kI'm;

JlaTuuK BIIaXKHOCTHU MOYBBI € JUANa30HOM
n3MepeHnus He yxxe 4yem ot 0 1o 50%

JlaTyuk OKHCH yriepoja ¢ Iuana3oHoM
n3mepenus He yxe uem ot 0 1o 1000 ppm

MYJ'IBTI/I,I[EIT‘II/IK ONTHUYECKOM MIOTHOCTH U
MYTHOCTHU CO BCTPOCHHBIMU NATYUKAMM:

Jatuuk ontudeckoit motHoctu 470 HM ¢
nuarna3zonoM umepenus ot 0 1o 2 D

JlaTuyrK ONTHYECKOM MIIOTHOCTU 525 HM C
nuarna3zonoM u3mepenus ot 0 1o 2 D

Jlatuuk ontudeckoi miotHoctu 630 HM ¢
nuarna3zoHoM u3mepenus ot 0 1o 2 D

JlaTunk MyTHOCTH pacTBOPOB C IMANa30HOM
u3mepenuns ot 0 o 200 NTU

Muxkpockorn 1udppoBoi

YBennueHne MUKpocKora, kpat: 64 - 1280
Oxynsiper: WF16x

O6bexTuBsL: 4X, 10X, 40xs (MOANPYKUHEHHBIH )
PeBonpBepHas royioBka: Ha 3 00bEKTHBA

Tum IMMOACBCTKHU: 3€PKAJIO NI CBETOINO

Ha6op OI'D o xumun

B HabGop BXOAST Bechl 1abopaTopHbIe
anexktpoHHsle 200 r, ciupToBKa 1JabopaTtopHas,




BOPOHKA KOHMYECKAs, Maj04Ka CTEKISTHHAS,
npobupka [1X-14 (10 mTyK), cTakaH BEICOKHM €
HocukoM BH-50 ¢ meTkoii (2 mTyku), HUIMHID
n3MepuTenbHbii 2-50-2 (CTeKISHHBIN, C
HNPUTEPTON KPBILIKON ), IITATUB JJIs1 IPOOHPOK HA
10 rHe3 1, 32)KUM TPOOUPOYHBIH, IIITATEIb-
noxeuka (3 mwTykn), Habop PIaKOHOB AT
XPaHEHUsl PACTBOPOB U PEaKTUBOB (00BeM
¢makona 100 M - 5 KOMILIEKTOB 10 6 IITYK,
o6bem (urakona 30 mut - 10 KOMITJIEKTOB 110 6
LITYK), UMJIMHAP U3MEPUTEIBHBIN ¢ HOCUKOM 1-
500 (2 mrykm), ctakad Beicokuit S00 mut (3
IITYKH ), HA0Op epIei A MBIThsI TOCYABI (€pIi
JUTSL MBIThSI IPOOUPOK - 3 IITYKH, €PIL AJIS MBIThS
K010 - 3 mTyKH), Xanart 6enblid x/0 (2 mTyKH),
nepyaTKy Pe3UHOBBIE XUMUYECKUE CTOHKHE (2
MITYKH), OYKH 3aIIUTHBIE, QUIBTPBHI OyMaXKHBIE
(100 wryk), roprouee ans cnuptoBok (0,33 ).

B coctaB Habop BXOJAT peaKTUBBI: AIFOMUHHUIA,
JKeJe30, COJISTHAs KUCII0Ta, METUIIOPAHXK,
dbenondranenn, aMMuak, IEPOKCUI BOJOPOIa,
HUTpAT cepedpa 1 Ipyrue; B 00 CI0KHOCTH -
44 pa3nUuYHBIX BEHIECTB, UCIOJIB3YEMBIX IS
COCTaBJICHUS] KOMILIEKTOB PEaKTUBOB IIPU
MIPOBEJICHUH 3K3aMEHAIIMOHHBIX YKCIIEPUMEHTOB
M0 KypCy HIKOJIbHOW XUMHUU.

10

VYuebnas naboparopus

o HeﬁpOTeXHOHOFHH

B cocrtaB BxomsT:

Cencop Tun 1 ve menee 1 mrT., obecreunBaer
BO3MOYKHOCTH PETUCTPAIIH CUTHAIA
AIIEKTPUYECKON aKTUBHOCTH MBIIIIII
(anexTpomMuorpammsl, OMI).

Cencop Tun 2 He menee | mrT., obecrieunBaet
BO3MOXXHOCTh PETHCTPAIl CHUTHAJIA
doromnerusmorpammel (PII) onTuyeckum
MyTeM, 3a CYeT U3MEHEHHUSI OTPAKEHHOTO OT
KPOBEHOCHBIX COCY/IOB CBETa, 00hEM KOTOPBIX
WU3MEHSETCS TI0]1 BO3JICHCTBHEM ITYJIbCOBOM
BOJTHEI.

Cencop Tun 3 He menee | mT., obecriednBaeT
BO3MOKHOCTh PETUCTPAIlUU CUTHAJIA
anektpokapauorpammsl (IKI') He HBa3UBHBIM
criocobom, peructparuu I, I u 11l oTBenennii.

Cencop Tun 4 He menee | mT. obecrieynBaeT
BO3MOYXHOCTh: PETUCTPAIIUU CHTHAIA KOYKHO-
ranbBannueckoit peakuuu (KI'P),




Cencop Tun 5 He menee | mT., obecrieunBaet
BO3MOXKHOCTh: PETHCTpPAIlMU CUTHAIA
ANEKTPUUECKOM akTUBHOCTU Mo3ra (331) ¢
MOMOIUIBIO CYXUX HEMHBA3UBHBIX 3JIEKTPOIOB;
PETUCTPAIIMH IIEKTPUICCKON aKTUBHOCTH Pa3HBIX
oJIEd MO3Ta.

Cencop Tun 6 He menee | mT., obecrieunBact
BO3MOYKHOCTh: PETUCTPAIIUU CUTHAJIA KOJICOaHHS
rpyaHo# kietku (CeHcop apIXaHus);
OTIPEICIICHUS YaCTOTHI JABIXaHUSI.

Monyns "KHomka" obecrieunBaeT BO3MOXKHOCTB!
Pa3METKH PETUCTPUPYEMBIX CUTHAJIOB.
KonunuecTBo pazMedaeMbIX COCTOSHUN CUTHAJIA
JIOJDKHO OBITh HE MEHEe 3-X pa3IMYHbIX
KaTeropuil. Y CTpOMCTBO ISl PETUCTpALUN
apTepUaJIbHOTO JaBieHus 1 .
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PobGoTorexHuueckuii
o0OpazoBartelbHBI HA0Op
«Kuk».(Habop
npeIHa3HayeH [T
W3YYEHHUS OCHOB
POOOTOTEXHHUKH,
JIeTaJIeH, y3110B U
MEXaHHU3MOB,
HEOOXOUMBIX JIJIs
CO3/IaHUA
POOOTOTEXHUYECKUX

YCTPOMCTB)

Habop no3BossieT npoBoAUTh 3KCIEPUMEHTHI 10
npeamery ¢usuka, co3aBaTb U
IPOTPaMMHUPOBATH COOMPaEMbIe MOJIENH, U3
KOMIIOHEHTOB, BXOJISIIMX B €r0 COCTaB, pabouue
MOJ1€JIM MOOWJIBHBIX U CTallMOHAPHBIX
POOOTOTEXHUYECKUX YCTPOUCTB C
AaBTOMATHU3UPOBAHHBIM YIPABICHUEM, B TOM
YHCiIe HA KOJIECHOM U T'YCEHUYHOM XOJ1y, a TaKKe
KOHCTPYKILHUH, OCHOBAaHHBIX HA UCIIOJIb30BAHNUN
pa3IMYHBIX BUAOB Iiepesad (B TOM Yuciie
YEpPBSIUHBIX U 3y0UaThIX) a TAKXKe PhIYaroB.

OO111ee KOIMYECTBO 3JIEMEHTOB B Habope He
Menee 400 111T., B TOM YHCIIe MOIKIIIOYaeMble
MOJTYJIH:

- Bluetooth moayis,

- IBOMHOM JaT4YUK JUHUH,

- YABTPA3BYKOBOM JaTUMK PACCTOSAHUSA,

- JaTYUK 1IBETA,

- TaTYHUK KacaHUs DJIEKTPOMEXaHUYECKUH,
- IR-moynb,

- MOTOp ITOCTOSIHHOT'O TOKA C PEAYKTOPOM - HE
MeHee 2 IIT.,

- CEpBOIPUBO/,




- IIyJIbT AUCTAHLIMOHHOIO ypasieHus IR.
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JlaGopaTopHoe
00opyI0BaHUE 10

busuke

.HaGopsI 110 3aKperuIeHn 0 N3y4aeMbIX TeM T10
NPEIMETHBIM 00JIACTSIM OCHOBHOTO OOIIETO
00pa3zoBaHusI:

Kommnext Nel nyist usmepenust cpenneit
TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHITBI;
HCCJICI0BAHNE 3aBUCUMOCTH apXUMETOBON CHJIBI
0T 00beMa MOTPY)KCHHOH YacTH Tella ¥ OT
IUIOTHOCTH >KHJIKOCTH, HE3aBUCUMOM
BBITAJIKUBAIOIIEH CHJIBI OT MAcCChI Tela.

Kommext Ne2 njist usmepeHust )KeCTKOCTH
NPYKUHBL, K03()(DUIIMEHTa TPEHHSI CKOJIBKCHHUS,
paboThI CUIIBI TPEHUS ,CUIIBI YIIPYTOCTH

KommuiexT Ne3 115t usmepeHus 3J1eKTpuIecKoro
COIIPOTHUBIIEHUS PE3UCTOPA, MOIIHOCTU U pabOThI
JII.TOKA,

Kommext Ne 4 st usmMepeHus ONTUYECKON CHITbI
coOuparo1iel J1MH3bL, (POKYCHOI'O PACCTOSTHUS
CcOOMpArOIICH JTMH3BI, TOKA3aTelIs MPETOMIICHHUS
CTEKJIa; UCCIIEI0BaHUE CBOMCTBA N300paXKeHus,
MOJIYYEHHOTO C MTOMOIIbI0 COOMPAOIIEH JTMH3BI.

Kommnext Ne 5 st usmepenus cpeiHeil CKOpoCcTH
JBUKEHHS OpycKa M0 HAKIOHHOM MIOCKOCTH.

KommuiexT Ne 6 11t u3sMepeHust MOMEHTa CHJIbI,
JeicTBYIOIEH Ha pbIyar, paboThl CHUIIbI
YIPYTOCTH IIPU MTOABEME I'Py3a C IOMOIIBIO
HEMOABMKHOTO 0JI0Ka, MPOBEPKA yCIOBUS
PaBHOBECHSI pblyara.

Kommuiext Ne 7 u1st usmepeHus yaenbHoOn
TEIJIOEMKOCTH METAJUINYECKOI0 IHIIMHIPA,
KOJIMYECTBA TEIUIOTHI, IIOJY4YEHHOTO BOJOU
KOMHATHOW TeMIepaTypbl PUKCUPOBAHHOM
MaccChl, B KOTOPYIO OIYIIE€H HAarpeThIi HUINHAD,
KOJIMYECTBA TEIUIOTHI, OTJaHHOI'O HArPEThIM
HUJIMHAPOM ITOCIIE ONYCKAaHUS €0 B BOLY
KOMHATHOU TEMIIEPaTyphl.
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DKcnepTHBINA HAboP
«KoHcTpyKkTOp

IIPOrpaMMHUPYEMBIX

B cocraB Habopa q0KeH BXOAUTH
IIPOrpaMMUPYEMBIN KOHTPOJLIED,
o0ecreynBaroIuil BO3SMOXKHOCTb OCYILIECTBIISATh
pa3pabOTKy MPOTPaMMHOTO KO, HCIOIb3Ys
UHCTpYMeHTapHii cpen pazpadotku Arduino IDE




MOJIEJIEH NHKEHEPHBIX

ceTel.

1 Mongoose OS U 3bIKOB IPOIrpaMMHUPOBAHHUS
C\C++, JavaScript.




