MartepuajJbHO-TeXHHYecKasi 0a3a
«Touka Pocra»
BOY KMP "®epanonroBckas CII"

1. NudpacTpyKTypHBId JHUCT ISl OCHAIleHUS 00meodpa3oBaTebHbIX
OpPraHu3anuii, He SBJSKOIINXCH MAJOKOMIUIEKTHBIMHM, [JISl CO3JAHHMS LEHTPOB
«Touka poctra» B 2022 roay

Ne Hanvierosanie Kpartkue npumepHsie TexHuueckue xapakrepuctuku (PBIIO) Ennmmua Kon-Bo
n/m obopynosanus (PBIIO) H3MEpEeHUs
Hanvmenosanne Hampasnenus: "ba3zoBas (00s3aTebHAS 9acTh)"
1 HaunmenoBanue pasnena: "EcTecTBeHHOHay4YHasi HAlIPaBICHHOCTH"
1 | LUudposas nadoparopusi no | ObecneyrBaeT BHIOIHEHHE SKCIIEPUMEHTOB 110 TEMaM Kypca T 3,00
¢dusuke (yaeHHIecKas) ¢bu3HKH.
Kommnexramms:
BecnpoBoiHO# MyIBTHIATYHK 10 (HU3HUKE C 6-F0 BCTPOSHHBIMU
JaTYNKAMH:

Hudporoii JaTIMK TeMIEepaTypsl ¢ AMAA30HOM H3MEPEHUS He
yxe yeM ot -20 o 120C

Hudporoii gaTank aOCOMOTHOTO AABICHUS C TUATIA30HOM
n3Mepenus He yxe yeM ot 0 no 500 xI1a

JaTyrk MarHATHOTO TIOJIS C IMANa30HOM U3MEPEHUS HEe yxKe
yeM 0T -80 10 80 MTn

JlaTynk HanpsHKeHU ¢ TUana30HaMH U3MEPEHHUS He yKe yeM
oT -2 1o +2B; ot -5 10 +5B; ot -10 70 +10B; ot -15 o +15B
JaTuuk Toka He yxe ueM oT -1 g0 +1A

JlaTuuk akcenepoMeTp ¢ oKa3aTeIsIMH HE MeHee ueM: £2 g;
+4g,+8¢

OtaenpHbIE yCTpOMCTBA:

USB ocummnorpag He MeHee 2 kaHana, +/-10 B
Akceccyapbl:

Kabens USB coeqnHUTENBHBIN

3apsgHOE yeTpoicTBO ¢ kKabereM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

KoHcTpyKTOp A7 TPOBEACHNUS SKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO IO IKCIUTyaTaIHH [TUPPOBOH
nabopaTopuu

IIporpammHoe obecnieueHre

Mertonnueckue pekomeHaamnuu (40 pador)

Hanuuune pycckosi3pI4YHOTO caiiTa moIIepKKU

Hanumane BUIeopoInKoB.




[udposas naboparopus 1o
XUMUH (YIeHUIECKas)

OOecnieunBacT BHINOHEHHE 1a00PATOPHBIX PabOT MO XUMUHU
Ha ypoKax B OCHOBHOM HIIKOJI€ ¥ IPOEKTHO-UCCIIEI0OBATEIBCKON
JEeSITeIbHOCTH YJIaIIIXC .

KoMmmnekranus:

BecripoBoHO# MyIBTHAATYHK IT0 XHMHH C 3-MsI BCTPOCHHBIMA
JaTYIKaAMH:

Hatunk pH ¢ auama3zonom m3mepenus He yxe yeM ot 0 mo 14
pH

JlaTymK 37EeKTPOIPOBOTUMOCTH C IUATIa30HAMH U3MEPEHUS HE
yxe gem oT 0 10 200 MxCwm; oT 0 10 2000 MxCwm; oT 0 10
20000 MmxCm

JaTumk TeMnepaTyphl ¢ AHANa30HOM H3MEPCHHUS HE YIKE YeM
ot -20 no +140C

OTnenbHBIC TATYUKH:

JlaTuuk onTHYECKOM IIIOTHOCTH 525 HM

AKkceccyapsbl:

Kabens USB coeqnHUTENBHBIN

3apsaHOE yeTpoicTBO ¢ kabereM miniUSB

USB Apamrrep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOCTBO IO IKCIUTyaTaI[|K [UPPOBOH
naboparopun

Habop mabopatopHoii OCHACTKH

IIporpammHoe obecnieuenre

Meroanyeckue pekoMeHaauuu He menee 40 pador

Hanname pyccKOsS3BITHOTO caifTa oI IepKKI

Hannane BuIeopoImKoB.

3,00

Hudposas madopaTopus mo
Ouonornu (ydeHmIecKast)

ObecnieunBaceT BEITIOHEHHE JTA00PATOPHBIX paboT Ha ypoKax
10 OMOJIOTHU B OCHOBHOM IIIKOJIE M TIPOEKTHO-
HCCIICIOBATEILCKON ACATEIEHOCTH YIaIIHXCsl.
Kommnekramus: becripoBogHo#t My TTHIATINK IO OHOJIOTHH C
5-10 BCTPOCHHBIMH JaTYUKAMU:

JaTunk BraxHOCTH ¢ quanazoHoM uzmepenus 0...100%
JlaTunK OCBEIIEHHOCTH C TUANa30HOM U3MEPEHHs He YXKe YeM
ot 0 10 180000 nx

Hatuuk pH ¢ nuanazoHom uzmepenus He yxxe dem ot 0 1o 14
pH

Jlatunk TemnepaTyphl ¢ AMANIa30HOM U3MEPEHHUS HE YK YeM
ot -20 go +140C

Jatunk TeMnepaTypbl OKpYKarOIIeH cpeIpl C TUAma30HOM
n3MepeHus He yxe yeM ot -20 o +40C

Akceccyapbl:

3apsaHOE yeTpoicTBO ¢ kKabermeM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOACTBO IO SKCIUTyaTaI[HH [TUPPOBOH
naboparopun

[udposas BuaeokaMepa ¢ METALUIMYECKUM HITATHBOM,
paspemienue He menee 0,3 Mmukc

IIporpammHoe obecnieueHre

MeTtoamdeckue pekoMeHIanuu He MeHee 30 paboT
YnakoBka

Hanudre pyccKOsS3BIMHOTO CaifTa MOAEPKKHU, HATHIHE
BHJIEOPOJINKOB

3,00

HanmenoBanwue pazaena: "KomnbioTepHoe o6opyaoanue"

M®YV nazepnsiii HP Laser
137faw, A4, nazepHsIii

Tun ycrpoiictBa: MHOTOGYHKIIMOHATIHHOE YCTPOHCTBO
(MOY);

IIBeTHOCTH Me4aTh: UepHO-Oenas;

TexHomorus meyaTu: daeKTporpadudeckas (JrazepHas,
CBETOJIMOJIHAS );

®dopmar neuyatu: He MeHee A4;

Tun ckaHUpOBaHUS: TPOTSHKHBIN/IIAHIIETHBIN;
Bo3moxxHOCTD CKaHMpOBaHUS B hopMaTax: He MeHee A4;
Cnoco6 noaxmouenus: LAN, Wi-Fi, USB

1,00




Hoyt06yx

dopm-pakTop: HOYTOYK;

Pasmep nuaronamu: He MmeHee 15.6 MOMMOB;

Paspemrenne sxpana: Full HD, Quad HD wumm Ultra HD;
OO0u1mii 00beM yCTaHOBJICHHOW OTIEPATUBHON MTAMSTH: HE
menee 8 I'0aiiT;

MaxkcuManbpHBIH 00ITHiA o Iep)KUBAaeMbIi 00BeM
OTIepaTUBHON MaMATH: He MeHee 16 ['0aiiT;

O6beM SSD HakomuTens: He MeHee 240 ['6aiiT;
BecnipoBonas cBsi3b: Wi-Fi;

KonngecTBo BcTpoeHHBIX B Kopiyc noptos USB: He MeHee 2,
13 KOTOphIX He MeHee 1 poymkHo ObiTh USB Bepcuu He HUXe
3.0;

Pazpemienne Ba0-kamepsl, Mnukcens: He menee 0.3;
Berpoennsiit MUKpOQOH;

KnaBuatypa ¢ packinaakoil ¥ MapKUpOBKON KJIaBUIII
QWERTY/MIIYKEH;

[onnep>kka cTaHTapTOB OECIIPOBOTHON CBS3M:
802.11a/b/g/n/ac;

[TpousBoanTETHHOCTH MpOLIECCOpPA (3HAUCHNE ITOKA3ATENS
«CPU Mark» no tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He menee 5000
CIMHMULI;

Hanuuwne MAaHUITYJIATOPA MBIIIb B KOMIIJICKTC: 4,
YcraHoBIIEHHAs ONEpALMOHHAS CUCTEMa C rpaduecKuM
TI0JIb30BaTEIECKUM HHTEP(HEHCOM, CBEACHHS O KOTOPOM
BKJIFOUCHBI B €IMHBIH PeecTp POCCUICKHUX MPOrpamMM IJIst
JIEKTPOHHBIX BBIYMCIUTENBHBIX MAlIUH 1 033 JaHHBIX;

Y CcTaHOBIICHHBIN MTAKeT OQHUCHOTO MIPOTPAMMHOTO
o0ecrieueHns, COBMECTUMOTO C YCTaHOBJICHHOI ONepaiiOHHON
CHCTEMOM, CBEICHHS O KOTOPOM BKJIIOUCHBI B €IUHBIA peecTp
pOCCHﬁCKHX MporpamMm Ui 3JICKTPOHHBIX BbIYHUCIIUTEIbHBIX
MaliH 1 6a3 JaHHBIX.

3,00

Hanvmenosanne Hanpasnenus: "JlomomHuTenpHOE 000pyHoBanme"

HanmenoBanme paznena: "KommprorepHoe obopymoBanue"

Hoytoyx

®dopm-pakTop: HOYTOYK;

Pasmep nuaronanu: He menee 15.6 110MMOB;

Paspemenne skpana: Full HD, Quad HD wu Ultra HD;
OO1mit 00beM yCTaHOBJIEHHO ONEpaTHBHOM MaMsITH: HE
Mmenee 8 I'6aiiT;

MakcuManbHbIH 00U MOAIEPKUBAEMBIH 00BEM
OTIEpaTUBHOM MaMsATH: He MeHee 16 ['0aiT;

O0bem SSD naxonureisa: He MeHee 240 I'Galit;
BecnipoBonas cBsi3b: Wi-Fi;

KonunuectBo BcTpoenHsix B kopnyc noproB USB: He meHee 2,
13 KOTOpPEIX He MeHee | nomkHO ObITh USB Bepcuu He HIbke
3.0;

Pa3pemenne B0-kamepsl, Mnukcens: He MeHee 0.3;
Bcerpoennslii MEKpO(OH;

KnaBuatypa ¢ packinagkoil 1 MapKUpOBKOW KJIaBHIII
QWERTY/MLIYKEH;

[Nonnep>kka cTaHIapTOB OECTIPOBOIHON CBA3M:
802.11a/b/g/n/ac;

[Ipou3BoaAUTENBHOCTH MIpOLIECCOPA (3HAUCHUE TTOKA3ATENs
«CPU Mark» no Tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
eIMHNL;

Hanmune MaHnmynsaTopa MpIlIb B KOMIUICKTE: 1a;
YcraHoBIIEHHAS ONIEpPALMOHHAs CHCTEMa C rPpaUuecKuM
MTOJIb30BATEIBCKUM HHTEP(EHCOM, CBEIEHHS O KOTOPOM
BKJIFOUEHBI B €IMHBIN PEECTP POCCUMCKUX IPOrpaMM IJIst
9JIEKTPOHHBIX BEIYUCIUTEIBHBIX MAIIMH U 033 TaHHBIX;

Y cTaHOBIIGHHBIH TakeT 0(HUCHOTO MPOrPaMMHOTO
o0ecriedeHns, COBMECTUMOTI'O C YCTaHOBIICHHOM OIIeparimoHHOM
CHCTEMOM, CBEJICHUS O KOTOPOM BKJIFOUEHBI B €IMHBINA PEECTP
POCCHHCKHX MPOTPaMM JUIsl 3JIEKTPOHHBIX BEIYUCIUTEIbHBIX
MAaIlIH U 0a3 JaHHBIX.

2,00




HanmvenoBanue pasnena: "TexHomornueckas HampaBIeHHOCTD"

OO0pa3oBarebHbIH Pob6oTOTeXHIUYCSCKHIT HAOOP NPEAHA3HAYCH IS M3YICHUS T 3,00
KOHCTPYKTOP ISl IPAKTHKH | OCHOB POOOTOTEXHUKH, J€TalleH, y37I0B U MEXaHU3MOB,

6J104HOTO HEOOXOAUMBIX JIJISI CO3aHUs POOOTOTEXHUUECKUX YCTPOMCTR.

MPOTrPaMMHPOBAHUS C Hab6op npezcraBisieT co00# KOMIUIEKT CTPYKTYPHBIX

KOMIUIEKTOM JIaTYMKOB 3JIEMEHTOB, COEAMHUTENBHBIX DJIEMEHTOB U

ANIEKTPOTEXHUYECKUX KOMIIOHEHTOB.

HaGop mo3BosisieT npoBOANTH SKCIIEPUMEHTEHI 110 TIPEIMETY
¢u3KKa, co3naBaTh M MPOrpaMMHPOBaTh COOMpaeMble MOJEIH,
13 KOMIOHEHTOB, BXOAAIINX B €70 COCTaB, pabo4yne MOAEIN
MOOMIBHBIX 1 CTAIIMOHAPHBIX POOOTOTEXHUIECKUX YCTPONUCTB
C aBTOMaTHU3UPOBAHHBIM YIIPABICHUEM, B TOM YHCIIC HA
KOJIECHOM ¥ TYCEHHYHOM XOJY, & TAaK)K€ KOHCTPYKIIHH,
OCHOBAaHHBIX Ha HCIIOJIb30BAHUH PA3IMIHBIX BUIOB Iiepenad (B
TOM 4YHCIIE YEPBSIYHBIX U 3y0UaThIX) a TAKXKE PHIUaros.
Bcerpoennsie 6ecnipoBoubie cereBble penienus (Wi-Fiu
Bluetooth), BO3MOKHOCTE HHTETpAIMHU C OECTIIIATHBIM
o6naunbM [10, obecnieynBalOT BOZMOXKHOCTh MTPAKTHYECKOTO
HU3Y4eHMsI TEXHOJIOI Uil MHTEPHETA BELIEH U OCHOB
HCKYCCTBEHHOT0 HHTeiIekTa. Ob0ecrneynBaeTcsi BO3SMOKHOCTh
00beAMHEHNUS HECKOJIBKUX POOOTOB, COOpPaHHBIX M3 MOJAOOHBIX
Ha0OpOB, B TPYHIIEI C CETEBBIM B3aUMO/ICHCTBHEM.
[IpexycMoTpeHa ONIOHATBHAS BO3ZMOXKHOCTD PACIIUPEHHS
JIOTIOJTHUTENEHBIMA KOMIIOHEHTaMH (HE BXOAAIINMHU B
CTaH/apTHYIO KOMITJIEKTAIIHIO), MO3BOJISIOIIMHA H3yJaTh
TEXHUYIECKOE 3PEHHE U IIPOMBIIICHHYIO POOOTOTEXHHKY.
IIpexycmoTpeHa BO3MOXKHOCTE paboThI Habopa ¢
JIOTIOJTHUTENbHBIMH 00JIAUHBIMH CEPBHCAMH.
[IpeaycMoTpeHbl MUHEUMYM JIBa IPOIPAMMHPYEMbIX
KOHTpOJUIEPA B IUNITACTUKOBBIX KOPILyCcaxX, MO3BOJISAIOIINX
OJTHOBPEMEHHO CO3/1aBaTh 2 BapHaHTa pOOOTOB Pa3IUIHOTO
Ha3HA4YEHUsI, IMEIOIINX BO3MOXKHOCTh pabOTHI KaK B
IIOTOKOBOM PEXKHMME, TaK 1 aBTOHOMHO; TT03BOJISIOIINX
peann3oBaTh 00yUeHHE TPOTPAMMHUPOBAHNIO B HECKOJIBKUX
cpenax pa3paboTKH Ha Pa3IMYHBIX S3bIKaX (K IpUMeEpy, B
cpenax Mblock, Arduino IDE, Ha s3p1kax Scratch, C, Python,
micro Python).

Kak MUHUMYM OJIMH M3 KOHTPOJIJIEPOB HMEET BCTPOCHHYIO
OIlepallMOHHYI0 cucTeMy, BctpoeHHble Wi-Fi u Bluetooth,
HOPT IS TOAKIIIOYESHHS TIOCIEJOBATENIFHO COSMHACMBIX
BHEIIHUX yCTPOoiicTB (He MeHee 20 OHOBPEMEHHO
HOJKITIOYAEMBIX YCTPOWCTB).

Kak MUHUMYM OJIH M3 KOHTPOJUIEPOB UMEET BO3MOKHOCTh
OJTHOBPEMEHHOI1 3aIcu He MeHee 8 porpamm, ¢
BO3MOXKHOCTBIO TIEPEKITIOUCHHST MEXKLy HUMH.

Kak MUHIMYM OJIMH M3 KOHTPOJIIEPOB UMEET TTOJTHOIIBETHBII
muctuted (IPS), mo3Bosistonuii BBIBOAUTH JJaHHBIC C TATIHKOB
B BHJIe TaOJIMIl M TpahUKOB, a TaKKe CO3/1aBaTh BCTPOCHHBIE B
KOHTPOJUIEP BUICOUTPBI.

KonnuecTBO CEHCOPOB U HCIIOJIHUTEIbHBIX YCTPOKCTB,
BCTPOCHHBIX B OAMH M3 KOHTPOJUIEPOB, - He MeHee 10 miT.
Obm1ee KOJIMIECTBO IEMEHTOB B Habope He MeHee 400 miT., B
TOM YHCJI€ TOJKITI0YaeMBbIe MOIYIIH:

- Bluetooth momynb,

- IBOMHOU NATYWK JIMHUH,

- YIBTPa3BYKOBOH JaTUYMK PacCTOSHHUSA,

- IaT4MK 1[BETA,

- IIaTYNK KacaHHs 3JIEKTPOMEXaHUIECKHH,

- IR Moy,

- MOTOP IOCTOSTHHOTO TOKa C PelyKTOPOM — HE MeHee 2 IIT.,

- CEpPBOMNPUBO,

- MyJIbT JUCTAHIIMOHHOTO yrpasyeHus IR.

Habop nomkeH ObITh YKOMIUIEKTOBAH aKKYMYJISSTOPHBIMU
Oarapesmu.

[TporpammHOE 0becnieueHNE, UCTIONB3YEMOE IS
TIPOTPAMMHPOBAHHSI COOMPAEMBIX POOOTOTEXHHIESCKHX




MOILeJ’ICﬁ u YCTpoﬁCTB, JOJIDKHO OBITH AOCTYIHO IJisd
OeCIIaTHOrO CKaYMBaHMS U3 CETH I/IHTepHCT 1 ITOCIIEAYIOIIETO
HCIIOJIb30BaHU.

HanmenoBanne pasnena: "EcrecTBeHHOHaydYHas! HANIPaBICHHOCTH"

Ha6op OI'D o xumun

B Habop BXxomsT Beckwl tabopaTopHble 31eKTpoHHBE 200 T,
CTIMPTOBKA JJAOOpaTOpHasi, BOPOHKA KOHHYECKas, MaI0IKa
cTexisHHas, npodupka [1X-14 (10 mTyk), cTakaH BEICOKHUIL ¢
HocukoM BH-50 ¢ MeTkoii (2 mITykH), IUIHHAD
n3MepuTenbHbIil 2-50-2 (CTEeKIIAHHBIH, C IPUTEPTOH
KPBILIKOMN), MITATUB I MpoOupok Ha 10 rHéE3x, 3axuM
MPOOUPOYHEIH, IIMATEb-I0KeUKa (3 MITyKH), HAOOP
(I1aKOHOB ISl XpaHEHHSs PACTBOPOB U PEaKTHBOB (00beM
¢naxona 100 mu1 - 5 KOMIUIEKTOB 110 6 WITYK, 00beM (h1akoHa
30 M - 10 KOMIUTEKTOB 110 6 INTYK), OWIHHIP U3MEPUTEITHEHBIN
¢ HocukoM 1-500 (2 mTykn), ctakad Beicokuit 500 mu (3
IITYKH), HA0Op epIIei Ul MBIThS MOCYIbI (€PII ISt MBIThSI
MPOOUPOK - 3 ITYKH, SPII AT MBIThSI KOJIO - 3 IITYKH), Xajart
OembIit X/0 (2 ITYKH), IepYaTKN PE3NHOBEIC XHMUIECKHE
cToiikue (2 MTYKN), OYKH 3aIIUTHBIC, PUIBTPHI OyMaXKHbIC
(100 mTyk), roprouee asst cnuptoBok (0,33 ).

B coctaB HabOp BXOJAT PEaKTUBBI: aJIOMUHUH, Kee30,
COJISTHASI KHACJIOTa, METUIOpaHXk, (eHonpTanenH, aMMuax,
TIePOKCH]T BOJOPOa, HUTpAT cepedpa U Apyrue; B oOIIei
CJIOYKHOCTH - 44 pa3iIM4HBIX BEIIECTB, HCIOIb3YEMBbIX IS
COCTaBJICHHsI KOMIUIEKTOB PEaKTHBOB P NPOBEJICHUN
9K3aMEHAIIMOHHBIX KCIIEPUMEHTOB T10 KypCy IIKOJIbHOM
XHMUH.

1,00

Muxpockor rudpoBoit

Tun Mukpockorna: OHOTOTHIECKU

Hacaaxa MUKpoOCKOIna: MOHOKYIISIpHAS
Haznauenue: nabopaTopHEIit

Mertop nccneoBaHus: CBETIIOE MOJIe
Martepuai ONTHKH: ONITHYECKOE CTEKIIO
YBenuueHne MUKpocKora, kpat: 64 — 1280
Oxkymsipel: WF16x

O6mwexTuBsl: 4x, 10x, 40xs (MoANpyKUHEHHBIIT)
PeBonbBepHas rojoska: Ha 3 00bEKTHBA

Tum moACBeTKU: 3epKaJI0 WIIM CBETOANO]
Pacmionoxenue NOACBETKH: BEPXHSS U HAXKHSSA
Marepuan Kopiryca: MeTal

[IpeamerHsii cronuk, MM: 90

Ucrtounuk nuranus: 220 B/50 I'y

Uucno meranukcenei: 1

1,00




10.

[Tudposas naboparopus 1o
¢usuke (yaeHHdIecKas)

OOecrieunBaeT BBIIOJIHEHNE SKCIIEPUMEHTOB 10 TEMaM Kypca
(buzuky.

Kommnekranus:

BbecnpoBogHOM MyIBTHIATYHK 110 (PU3HUKE C 6-F0 BCTPOCHHBIMHU
JaTINKaAMH:

Hudporoii 7aTIMK TeMIEepaTypsl ¢ AMATA30HOM H3MEPEHUS He
yxe ueM ot -20 go 120C

udpoBoii aTunK aOCOTOTHOTO AABJICHHS C JHAaNa30HOM
u3Mepenus He yxe yem ot 0 mo 500 xI1a

JlaT4uK MarHUTHOTO TIOJIS C AMATIA30HOM U3MEPEHHUS HE YKe
yeM 0T -80 10 80 MTn

JlaT4nk HanpspKeHHs ¢ Juana3oHaMK U3MEPEHHs He yKe 4eM
oT -2 1o +2B; ot -5 1o +5B; ot -10 710 +10B; ot -15 o +15B
Jatunk Toka He yxe 9eM oT -1 1o +1A

JlaTunk akcenepoMeTp ¢ oKa3aTeNlsIMU HE MeHee yeM: £2 g;
+4g,+8 g

OTnenbHBIE yCTpOMCTBA!

USB ocuumnorpag He MeHee 2 kaHana, +/-10 B

AKceccyapbl:

Kabenp USB coeanHuTeNbHBIIH

3apsiaHOe yCTpOHCTBO ¢ kabereM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpyKkTOp /U1 TpOBEIEHUS IKCIIEPUMEHTOB

KpaTkoe pyKOBOACTBO IO IKCILTyaTaIHH [UPPOBOIA
nabopaTopun

[IporpammHoOe obecnieyeHune

Metonmdeckue pekomernanmu (40 pabdor)

Hanmame pyccKosI3pI9HOTO caifTa Mo IIepxKKH

Hanmane BuIeOpoIIMKOB.

1,00

11.

Hudposas madopaTopus mo
XUMHAH (YIeHUIECKas)

ObecnieunBacT BEHITIOHEHHE T1a00paTOPHBIX paboT MO0 XUMUHU
Ha YpOKaX B OCHOBHOM IITKOJIE M MIPOECKTHO-MCCIIEI0BATEINBCKOM
JESITEIbHOCTH YYaIUXCA.

Komnuekranus:

becnipoBo1HOM MYJIBTUAATYUK 110 XUMUU C 3-MSI BCTPOSHHBIMU
JIATYNKAMM:

Hatuuk pH ¢ nuanazonom uzMepeHust He yxxe uem oT 0 g0 14
pH

JaT4ymK 31eKTPOIPOBOTUMOCTH C IUANIa30HAMH U3MEPEHUS HE
yxe yem oT 0 10 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 10
20000 mxCMm

Jatunk TeMnepaTyphl ¢ AHAa30HOM H3MEPCHHS HE YKe YeM
ot -20 go +140C

OTaeabHbIC TaTYHUKY:

JlaTumk onTHYECKOH TIIOTHOCTH 525 HM

Axceccyapsbl:

Kabens USB coequHUTENbHBIMH

3apsiaHOe yCTPOHCTBO ¢ kKaberem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOACTBO IO SKCIUTyaTaIlH TUPPOBOH
naboparopun

Habop mabopatropHoif OCHACTKH

[IporpammHOe oOecnieueHme

MeTtoamdeckue pekoMeHnanuu He MeHee 40 padot

Hanuuue pycckosi3pIYHOTO cailTa moAaep>KKU

Hanuuue BU1I€OpPOJIMKOB.

1,00




12.

Iudposas naboparopust mo | ObecrieunBacT BBIIOJIHEHNE Ja0OPATOPHBIX PadOT Ha ypOKax

Ouosoruu (yaeHudIecKas)

10 OMOJIOTHUH B OCHOBHOH IIKOJIE M POEKTHO-
HCCIIE0BATEIbCKON ACATEIBHOCTH YUAITIXCSL.
Kommnexramms: bectipoBogHo#t My TTHIATINK IO OHOJIOTHH C
5-10 BCTPOECHHBIMHU IaTYNKAMH:

Jatunk BnakHOCTH ¢ AuanazoHoM mmeperus 0...100%
JlaTdauK OCBEUIEHHOCTH C AMAIIa30HOM N3MEPEHUS HE YK€ YeM
ot 0 1o 180000 nx

Haruuk pH ¢ nnanazonomM u3mepenus He yxe yeMm ot 0 1o 14
pH

JlaT4uk Temnepatypbl ¢ TMarna3oHOM U3MEPEHHs HE yKe YeM
ot -20 no +140C

Jlatdauk TemnepaTtypbl OKpyKaroliel cpebl ¢ AUarna3oHoM
U3MepeHus He yxe uyeM ot -20 mo +40C

Akceccyapsbl:

3apsgHOE yeTpoiCcTBO ¢ kabereM miniUSB

USB Apanrrep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOACTBO IO SKCIUTyaTaIlH ITUPPOBOH
nabopaTopun

[udposas BuaeokaMepa ¢ METAUIMIECKUM HITATHBOM,
paspemienue He menee 0,3 Mmukc

IIporpammHoe obecnieuenre

Meroanyeckue pekoMeHaauun He menee 30 padot
YnakoBka

Hanmame pyccKosI3pI9HOTO caifTa MoIaepKKH, HATHIHE
BH/ICOPOJIMKOB.

1,00

2. NuppacTpyKTypHBIid  JHCT sl  OCHAIIEHUS] MAJOKOMILIEKTHBIX
001meo0pa3oBaTeJIbHBIX OpPraHu3anuil IJs co3JaHusA LeHTpoB «Touka pocra» B
2022 roay

Ne
/o

HaunmenoBanue
obopynosanus (PBIIO)

Kpartkue npumepHsie TexHHYeckue xapaktepuctuku (PBIIO)

Enunauna
WU3MEpPEHUS

Koi-Bo

HammeHnosanwne HampaBneHus: "ba3zoBas (00s3aTeTbHAS 9acTh)"

HaunmenoBanue pasnena: "EcTecTBeHHOHay4YHAas! HAIIPAaBICHHOCTH"




[Tudposas naboparopus 1o
¢usuke (yaeHHdIecKas)

OOecrieunBaeT BBIIOJIHEHNE SKCIIEPUMEHTOB 10 TEMaM Kypca
(buzuky.

Kommnekranus:

BbecnpoBogHOM My IBTHIATYHK 10 (PU3HUKE C 6-F0 BCTPOCHHBIMHU
JaTINKaAMH:

Hudporoii 7aTIMK TeMIEepaTypsl ¢ AMATA30HOM H3MEPEHUS He
yxe ueM ot -20 go 120C

udpoBoii aTunK aOCOTOTHOTO AABJICHHS C JHAaNa30HOM
u3Mepenus He yxe yem ot 0 mo 500 xI1a

JlaT4uK MarHUTHOTO TIOJIS C AMAIa30HOM U3MEPEHUS He YKe
yeM 0T -80 10 80 MTn

JlaT4nk HanpspKeHHs ¢ Juana3oHaMK U3MEPEHHs He yKe 4eM
oT -2 1o +2B; ot -5 1o +5B; ot -10 710 +10B; ot -15 o +15B
Jatunk Toka He yxe 9eM oT -1 1o +1A

JlaTunk akcenepoMeTp ¢ oKa3aTeNls MU HE MEHee ueM: £2 g;
+4g,+8 g

OTnenbHBIE yCTpOMCTBA!

USB ocuumnorpag He MeHee 2 kaHana, +/-10 B

AKceccyapbl:

Kabenp USB coeanHuTeNbHBIIH

3apsiaHOe yCTpOHCTBO ¢ kabereM miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpyKkTOp /U1 TpOBEIEHUS IKCIIEPUMEHTOB

Kparkoe pyKoBOJCTBO N0 3KCIUTyaTanuy udpoBoi
nabopaTopun

[IporpammHoOe obecnieyeHune

Metonmdeckue pekomernanmu (40 pabdor)

Hanmame pyccKosI3pI9HOTO caifTa Mo IIepxKKH

Hanmamne BuieoposmKos.

Hudporas nadopatopus mo
XUMHUH (yUYeHHUYECKast)

OoOecrieunBaeT BBINIOJIHEHUE JTa00OPATOPHBIX PabOT MO0 XUMHHU
Ha YpOKaxX B OCHOBHOII IIIKOJIE ¥ POEKTHO-UCCIIEI0BATENBCKOI
JeSITeIbHOCTH YUIAIUXCSl.

Kommnekrarust:

BecnpoBo1HO# MYJIBTHIATYHK 110 XUMHH C 3-MsI BCTPOCHHBIMHU
JATYIKAMH:

Hatuuk pH ¢ nuanazonom uzmepenus He yxxe yem ot 0 go 14
pH

JaT4ymK 31eKTPOIPOBOIUMOCTH C AUATIA30HAMH H3MEPCHUS HE
yxe yeMm oT 0 10 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 10
20000 MmxCm

Jlatunk TemnepaTyphl ¢ AMANIa30HOM U3MEPEHHUS HE YK YeM
ot -20 no +140C

OTtnenpHBIC JATUYNKH:

JlaTumk onTHYEeCKOH TIIOTHOCTH 525 HM

Axceccyapsbl:

Kabens USB coeqnHUTENBHBIN

3apsgHOE yeTpoicTBO ¢ kKabereM miniUSB

USB Apanrep Bluetooth 4.1 Low Energy

Kparkoe pykoBOJCTBO 10 3KCIUTyaTanuy udpoBoi
naboparopun

Habop maboparopHoif OCHACTKH

[IporpammHoe obecnieueHne

Meronnieckue pekomeHaanuu He MmeHee 40 pabot

Hanuuue pycckosi3pI4HOrO cailTa moIepKKu

Hanuuue BU1I€OpOJIMKOB.




[Tudposas naboparopus 1o
Ouosoruu (yaeHudIecKas)

OoOecrnieunBaeT BBIIOJIHEHNE JJA0OPATOPHBIX PadOT Ha YpOKax
10 OMOJIOTHUH B OCHOBHOH IIKOJIE M POEKTHO-
HCCIIEI0BATEIbCKON AATEIBHOCTH yyanmxcs. KoMurekranus:
BecripoBogHO# MyIBTHAATIHK IO OHOIOTHH C 5-10
BCTPOEHHBIMU JJATIMKaMU:/]aTINK BIaXXHOCTH C THANIa30HOM
mmeperus 0...100%/JaTark 0CBEmEeHHOCTH ¢ IUaNa30HOM
m3Meperus He yxke yem ot 0 1o 180000 nxdatumk pH ¢
JranazoHoM u3MepeHus He yxxe ueM ot 0 no 14 pH/laTuuk
TeMIIEpaTyphl C JMaa30HOM M3MepeHHs He yxe ueM oT -20 1o
+140ClaTuuk TemnepaTypsl OKpy>Karoliel cpesl ¢
JIMana3oHOM M3MEpEeHHs He yxe ueM oT -20 10
+40CAkceccyapbl: 3apsHOE YCTPOWCTBO ¢ KabeaeM
miniUSBUSB Ananrtep Bluetooth 4.1 Low EnergyKpartkoe
PYKOBOACTBO I10 SKCIUTyaTaI[K H(POBOH
nabopatopunl{udposas BugeokaMepa ¢ METAITHYECKIM
mTaTuBOM, paspemerne He meHee 0,3 MmukclIporpamMmuoe
obecriedenne Meroanueckue pekoMeHaanuu ue meaee 30
pabotYmnakoBkaHamimane pycCKOs3BIMIHOTO caliTa MOIIEPIKKH,
HaJIMYIe BUICOPOIIMKOB

HawnmenoBanue pazaena: "KomnbrotepHoe o6opyaoanue”

M®YV nazepnsiii HP Laser
137fnw, A4, na3epHbiii

Tun ycrpoiicrBa: MHOroyHKIIMOHAIBHOE YCTPOHCTBO
(MOY);

IIBeTHOCTH MEyaTh: UepHO-Oemas;

TexHomorus neyatu: anexTporpadudeckas (1azepHasi,
CBETOJHO/IHA);

®opmart neyaTtu: He MeHee A4,

Tun ckaHUPOBAHUS: TPOTHKHBIH/TTAHIICTHEIH;
Bo3mMosxHOCT ckaHupOBaHus B (hopMmaTax: He MeHee A4,
Croco6 noaxmouenus: LAN, Wi-Fi, USB

Hoyt0yx

dopm-hakTop: HOYTOYK;

Pasmep nuaronanu: He Mmenee 15.6 110MMOB;

Paspemenue skpana: Full HD, Quad HD wmu Ultra HD;
OO1mmit 00beM YCTaHOBJICHHOH ONEpaTHBHOMN MaMsITH: HE
menee 8 I'6aiiT;

MaxkcuManbpHBIH 00IIHiA IOAIeP)KUBACMBIH 00beM
OIIepaTUBHON MaMATH: He MeHee 16 ['0aiiT;

O0bem SSD naxonureisa: He MeHee 240 I'Galit;
BecnipoBonas cBsi3b: Wi-Fi;

KonnuectBo BcTpoeHHbIX B Kopiyc moproB USB: He meHee 2,
13 KOTOpPEIX He MeHee | nomkHO ObITh USB Bepcuu He Hibke
3.0;

Pa3pemenne B0-kamepsl, Mnukcens: He MeHee 0.3;
Bcerpoennslii MEKpOGOH;

KnaBuatypa ¢ packiaakoil 1 MapKUpPOBKO KJIaBHIII
QWERTY/MLIYKEH;

[Monnepxka craHnapTOB OECIIPOBOTHOM CBSI3M:
802.11a/b/g/n/ac;

[TpousBoanTEILHOCT MIpOLIECCOpPA (3HAUCHNE ITOKA3ATENS
«CPU Mark» no tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He menee 5000
eIMHNL;

Hannare MmaHUITyIITOpa MBIITH B KOMIUIEKTE: 11a;
YcTaHOBIIEHHAS OTIEPALIMOHHAS CHCTEMA C TpapuIecKM
MTOJIb30BATEIbCKUM HHTEP(EHCOM, CBEIEHHS O KOTOPOM
BKJIFOUEHBI B €IMHBIN PEECTP POCCUMCKUX NPOrpaMM IJIst
9JIEKTPOHHBIX BEIYUCIUTEIHHBIX MAIIMH U 033 TaHHBIX;
YcTaHOBIIGHHBIH TakeT O(HUCHOTO MPOrPAMMHOTO
obecrieyeHuns, COBMECTUMOTO C YCTAaHOBJIIEHHOH OTIEepaIliMOHHON
CHCTEMOH, CBEJIEHHS O KOTOPOM BKJIFOUYEHBI B €JIUHBIA PeecTp
POCCHHCKHX MPOTPaMM JUISl 3JIEKTPOHHBIX BBIYUCIUTEIBHBIX
MaIlH U 0a3 JaHHBIX.

HawnmenoBanue Hanpapnenus: "JlonoauTenpHOE 000pynoBanue"

HaumenoBanue paznena: "Komnprorepaoe obopymoBanue"




Hoyt06yx

®opm-pakrop: HOyTOYK; Pasmep nnaronanu: He menee 15.6
moriMoB;Paspemenne skpana: Full HD, Quad HD wmu Ultra
HD;O0mumit 00beM yCTaHOBJICHHOW OTIEPaTUBHON MaMATH: HE
MeHee 8 ['0aiiT; MakcHMabHBIN 0ONIHA IO AePKUBACMBIi
00BeM orepaTuBHON maMsATH: He MeHee 16 ['6aiiT; O6pem SSD
Hakomurest: He Menee 240 ['Gaiit;bectipoBomuas cs3b: Wi-Fi;
KommgectBo BeTpoeHHBIX B Kopmyc nmoptoB USB: He meHee 2,
13 KOTOphIX He MeHee | poymkHo ObiTh USB Bepcuu He HUXKe
3.0;Pazpenienue B30-kamepsl, MIIMKCelb: HE MEHEe
0.3;Bcrpoennstii MukpogoHn;KitaBuarypa ¢ packiaakon u
MapkupoBkoii knasum QWERTY/MITYKEH; [Toxnepskka
CTaH/IapTOB OECIIPOBOHOM CBSI3M:
802.11a/b/g/n/ac;ITpon3BoauTenbHOCTH poLieccopa (3HaUCHUE
mokazarerst «CPU Mark» mo tecty «Laptop & Portable CPU
Perfomance» http://www.cpubenchmark.net/laptop.html): ze
menee 5000 eaunui; Hanuune MaHUIyIsITOpa MBIIIb B
KOMIUIEKTE: Jja; Y CTAHOBJICHHAS ONIEPalOHHAs CHCTEMA C
rpaUIecKuM II0JIb30BaTEILCKIM HHTEp(eiicoM, CBEICHUS O
KOTOpPOM BKJIFOUEHBI B €ANHBIN PEECTP POCCUHCKHX MTPOTPaMM
JUTA JICKTPOHHBIX BBIYHUCIIUTECIIBHBIX MAlIMH U 0as3 JaHHBIX
YcTaHOBIIEHHBIN MTAaKET OHUCHOTO MPOrPaMMHOTO
obecrieueHuns, COBMECTUMOTO C YCTaHOBJICHHOI! ONepaliiOHHON
CHCTEMOM, CBE/ICHHS O KOTOPOM BKJTIOUEHBI B €IMHBIH peecTp
pOCCHﬁCKHX MporpamMm Jid 3JICKTPOHHBIX BbIYHUCIIUTEIbHBIX
MaIluyH U 0a3 JaHHBIX.

HaumeHnoBanue pazaena: "TexHosornueckasi HanpaBJIeHHOCTh"

O0pa3oBaTeNbHBIN
KOHCTPYKTOP JUIsl IPAKTUKU
01104HOTO
IIPOrpaMMUPOBAHUS C
KOMIUIEKTOM JaTYUKOB

PoboToTexumueckuit Habop mpeaHa3HAYCH IS H3YICHUS
OCHOB pOOOTOTEXHHUKH, JIeTalleH, Y3]10B U MEXaHU3MOB,
HEOOXOAMMBIX ISl CO3/IaHUsI POOOTOTEXHUUECKUX YCTPOICTB.
Ha6op npezncraBiser co60if KOMIUIEKT CTPYKTYPHBIX
9JIEMEHTOB, COCAMHUTEIILHBIX 3JIEMEHTOB U
ANEKTPOTEXHUYECKUX KOMIIOHEHTOB.

HaGop mo3BosisieT npoBOANTH AKCIIEPUMEHTEHI 110 TIPEIMETY
¢u3nKa, co3AaBaTh U MPOrPaMMHPOBATH COOMpaeMbIe MOICITH,
13 KOMIIOHCHTOB, BXOJSIINX B €r0 COCTaB, pabodne Moaen
MOOWJIEHBIX M CTAIIMOHAPHBIX POOOTOTEXHHYECKUX YCTPOUCTB
C aBTOMAaTH3UPOBAHHEIM YIIPaBJICHUEM, B TOM YHUCIIC Ha
KOJIECHOM ¥ TYCEHHYHOM XOJy, a TaK)Ke KOHCTPYKIIHH,
OCHOBAHHBIX Ha MCIIOJIb30BaHUU Pa3IMYHBIX BUIOB Mepeaad (B
TOM YHCJIC YePBSIYHBIX M 3y0UaThIX) a TAKIKE PhIUaros.
Bcerpoennsie 6ecnipoBoubie cereBbie pemenus (Wi-Fi u
Bluetooth), BO3MOKHOCTE HHTETpAIMHU C OECTIIIATHBIM
obmagnbM [10, obecrieunBarOT BO3MOKHOCTh IIPAKTHUECKOTO
U3Y4YEHUs TEXHOJIOTMI MHTEpHETa Bellei U OCHOB
HCKYCCTBEHHOTO MHTEIDIeKkTa. O0ecedynBaeTcs BO3SMOKHOCTh
00BETMHEHUST HECKOJIBKHX POOOTOB, COOpAaHHBIX U3 TOIOOHBIX
Ha0OPOB, B TPYIIITHI C CETEBBIM B3aUMOJICHCTBUEM.
[IpemycmoTpeHa OnMIuoHaIbHAS BO3MOKHOCT PACITUPEHUS
JIOTIOJTHUTETbHEIMHA KOMITOHEHTaMH (HE BXOISIIIIUMHU B
CTaHIAPTHYIO KOMIUICKTAIUIO ), TO3BOJISIFOIIUME U3Y4aTh
TEXHUYECKOE 3pEHHE U MPOMBIIICHHYI0 POOOTOTEXHHKY.
IIpexycmoTpeHa BO3MOXKHOCTE paboTsl Habopa ¢
JIOTIOJTHUTEIbHBIMK O0JTAYHBIMH CEPBUCAMH.

IIpeaycMOTPEHBI MUHHMYM J1BA IIPOTPAMMHUPYEMBIX
KOHTpOJUIEpa B IUTACTHKOBBIX KOPITyCaX, IO3BOJISFOLIMX
OJTHOBPEMEHHO CO3/1aBaTh 2 BapHaHTa POOOTOB Pa3IUIHOTO
HA3HAYCHUS, UMCIOIIUX BO3MOXXHOCTh PabOTHI KaK B
ITOTOKOBOM PEXXHUME, TaK ¥ aBTOHOMHO; ITO3BOJIFOIIIX
peanu3oBath 00yUYCHHE MIPOTPAMMHUPOBAHUIO B HECKOJIBKHX
cpenax pa3pabOTKU Ha Pa3IMYHBIX SI3BIKAX (K IpUMEpY, B
cpenax Mblock, Arduino IDE, Ha si3p1kax Scratch, C, Python,
micro Python).

Kak MUHHMYM OIMH M3 KOHTPOJIJIEPOB HMEET BCTPOCHHYIO
OTIepaIlMOHHYIO0 cucTeMy, BcTpoeHHble Wi-Fi n Bluetooth,
TOPT JUTA MOAKITIOYEHHS TTOCTIEIOBATENEHO COCTUHIEMbIX
BHEITHUX yCTPOMCTB (He MeHee 20 0JHOBPEMEHHO




MOJAKJIIOUAEMBIX YCTPOUCTB).

Kakx MUHIMYM OJIMH U3 KOHTPOJUIEPOB UMEET BO3MOKHOCTh
OTHOBPEMEHHOM 3alFiCH HE MEHee § Mporpamm, ¢
BO3MO>KHOCTBIO ITEPEKITIOYCHUS MEKAY HAMHU.

Kak MUHIMYM OWH M3 KOHTPOJIIEPOB UMEET IOTHOIBETHBIN
muctuteid (IPS), mo3Bossttomuii BBIBOJUTH TaHHBIE ¢ JATIUKOB
B BUe TabnHII ¥ rpa)uKoOB, a TAKKE CO3J]aBaTh BCTPOCHHBIC B
KOHTPOJUICP BUICOUTPHI.

KonudecTBo ceHCOPOB M UCIIOTHHUTEIBHBIX YCTPOUCTB,
BCTPOCHHBIX B OJIMH U3 KOHTPOJUIEPOB, - He MeHee 10 mmiT.
OO01iee KOJIMUECTBO IEMEHTOB B Habope He meHee 400 miT., B
TOM YHCJIC TIOJKITFOYAEMbIC MOYJIH:

- Bluetooth Moaysb,

- IBOMHOMN NATYMK JINMHUH,

- YIIBTPa3BYKOBOU TaTYHUK PACCTOSHUS,

- IaT4YUK IIBETA,

- JATYUK KaCaHUS DIEKTPOMEXaHUICCKHA,

- IR Moy,

- MOTOP TIOCTOSIHHOTO TOKa C PEIyKTOpPOM — He MeHee 2 MIT.,

- CEpBOMPHUBOI,

- IyJIbT JUCTAHIIMOHHOTO ynpasieHus IR.

Ha6op nomkeH OBITh YKOMIIJIEKTOBAH aKKYyMYJIITOPHBIMH
OarapesMu.

[IporpammHoe obecrieueHue, UCIOIb3YeMOoe ISt
MIPOTPaMMHPOBAHUS COOMPAaEMBIX POOOTOTEXHUIECKUX
MoJIeNe B yCTPONCTB, JOIDKHO OBITh JOCTYITHO IS
0ecIUTaTHOTO CKAauYMBaHU U3 ceTH VIHTEpHET U IMOCIIeIYIOmEeTro
HCIIOJIb30BaHHSL.

HTorosasi CTOMMOCTb IO pa3zieny:

HanmenoBanue paznena: "EcTecTBEHHOHAaY4YHasl HAIIPABIECHHOCTD"

Ha6op OI'D o xumun

B Habop BXxOomAT Beckl tabopaTopHble 31ekTpoHHBE 200 T,
CTIMPTOBKA JJAOOpaTOpHast, BOPOHKA KOHUYECKas, MTAT0YKa
cTekisHHas, mpoodupka [1X-14 (10 mTyk), cTakaH BEICOKHUI ¢
HOocukoM BH-50 ¢ MeTkoii (2 mTyKH), IHIHHAD
M3MepHTENbHBINA 2-50-2 (CTEKIAHHBIN, C IPUTEPTON
KPBIIIKOH ), INTAaTUB U1 IpoOupok Ha 10 THE3 M, 3aXuM
npOOMPOYHBIN, MINATEIb-T0XeuKa (3 mTyKn), Habop
(hI1aKOHOB /ISl XpaHEHHs PACTBOPOB U PEaKTHBOB (00beM
¢naxona 100 mu1 - 5 KOMIUIEKTOB 110 6 IITYK, 00beM (1akoHa
30 mi - 10 KOMIUTIEKTOB 1O 6 MITYK), HMIMHAP H3MEPUTEIHHBIIHI
¢ HocukoM 1-500 (2 mTykn), ctaka Beicokuit 500 mu (3
IITYKH), HA0Op epuIei Ul MBIThS TOCY 1Bl (€pI JUIS MBIThS
MPOOHPOK - 3 ITYKH, pII IS MBIThSI KOJIO - 3 IITYKH), Xajar
OembIit X/0 (2 ITYKH), IepYaTKU PE3NHOBEIC XHMUYECKHE
cTOlKue (2 MTYKH), OYKH 3aIUTHEIC, QUILTPEI OyMakKHEIC
(100 mrTyk), roprouee mis criuptoBok (0,33 m).B cocraB Habop
BXOJISIT PEaKTHBBI: ATIOMUHUI, KeJe30, COJsIHAs KUCIIOTa,
METHIIOpaHXk, (eHoI(TaNeHH, aMMHUaK, IIEPOKCH]] BOJIOPOA,
HUTpAT cepedpa u Apyrue; B o0OmIei cnoxxHoctH - 44
Pa3IMYHbBIX BELIECTB, UCTIOIb3YEMbIX /ISl COCTABIICHUSI
KOMIUIEKTOB PEaKTHBOB MPH MPOBEICHUN IK3aMEHAI[MOHHBIX
9KCIEPUMEHTOB 110 KYPCY IKOJIBHON XHMUH.




Muxkpockor 1udpoBoit

Tun Mukpockomna: GHooru4ecKuit

Hacaaxa MEKpOCKOTa: MOHOKYJISIpHAS
Haznauenue: nabopaTopHBIii

Merton nccneIoBaHHS: CBETIIOE MOJIE
Marepuain ONTHKH: ONTHYECKOE CTEKIIO
YBenndyeHne MUKpocKoma, kpat: 64 — 1280
Oxymsaper: WF16x

OObekTuBsl: 4%, 10x, 40xs (HOANPYKUHEHHBIH)
PeBosnbBepHas ronoBka: Ha 3 00bEKTHBA

Tun moACBETKU: 3epKaIo WM CBETOANO
PacnionoxeHnue NoACBETKH: BEPXHSS M HIKHSS
Marepuan KopIryca: MeTal

[IpeametHsiit cTonuk, MM: 90

Uctounnk mutanuns: 220 B/50 I'g

Yucno meranukcenei: 1

10.

Hudposas mabopaTopus mo
¢u3nke (yaeHnIECcKas)

ObecnieunBaeT BEHITIOIHEHHIE YKCIIEPUMEHTOB 10 TeMaM Kypca
¢u3nKn.

KoMmmnekranus:

BecripoBoHO# My TETHAATIHK IO (PU3HKE C 6-10 BCTPOSHHBIMHU
JATYIMKaAMHI:

udpoBoii aTUUK TeMIepaTypbl ¢ TUANIa30HOM HU3MEPEHHS He
yke ueM oT -20 o 120C

udposoii naTurK aOCOTOTHOTO AABJICHHS C JHaNa30HOM
n3MepeHus He yxke yem oT 0 mo 500 xIla

JlaTunK MarHUTHOTO TIOJIS C AMATIa30HOM U3MEPEHUS He YKe
geM oT -80 1o 80 MTn

JaTunk HanpsOKSHUS ¢ TUalla30HAME U3MEPEHUS He yKe YeM
ot -2 1o +2B; ot -5 1o +5B; ot -10 o +10B; oT -15 10 +15B
JaTtuuk Toka He yxe yeM ot -1 jo +1A

Jatunk akceaepoMeTp C IMoKa3aTelIMU He MEHee ueM: +2 g;
+4 0,48 g

OTnenbHBIE yCTpOMcTRA!

USB ocummiorpad He meHee 2 kaHaia, +/-10 B

Axceccyapsbl:

Kabenp USB coeannuTenbHbli

3apsiaHOe yCTPOHCTBO ¢ kaberem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

KoHcTpyKTOp A7 IPOBEACHMUS IKCIIEPUMEHTOB

KpaTkoe pyKoBOACTBO IO SKCIUTyaTaIllH [TUPPOBOH
nabopaTopun

[IporpammHOe oOecnicueHme

Metoamdeckue pekomernammu (40 pabdor)

Hanuuue pycckosi3pIYHOr0 caiiTa moaepKKu

Hanuuune BU1€OpOIUKOB.

11.

udporas madopatopus mo
XMMHH (yUeHHUYECKast)

ObecnieunBaeT BHINOJIHEHHE J1a00PaTOPHBIX paboT MO0 XUMUHU
Ha ypOKaxX B OCHOBHOM IIKOJI€ U IPOEKTHO-HUCCIIEAOBATEIBCKON
JearenbHOCTH yuamuxcs. Komrurexranus: becripoBoanoi
MYJIBTHAATYHUK 110 XUMHH C 3-MsI BCTPOCHHBIMH
jparunkamiu:latunk pH ¢ quana3oHoM U3MepeHUs He yKe YeM
ot 0 1o 14 pHJlaTuuk 371€KTPONPOBOAUMOCTH C AUANa30HAMU
u3Mmepenus He yxe yem ot 0 1o 200 mxCwm; ot 0 10 2000
MKCwM; oT 0 10 20000 MmxCMm/laTurk TemmnepaTypsl ¢
JMana30HOM U3MEpEeHHsI He ke 4eM oT -20 1o
+140COTaenbHbIC TaTYUKU: J]aTYMK ONTHYCCKOMN TIIOTHOCTH
525 amAkceccyapsl: Kabens USB coenuauTenbHBI3apsHOE
ycrpoiicTtBo ¢ kabermem minilUSBUSB Anantep Bluetooth 4.1
Low EnergyKpatkoe pykoBOACTBO MO SKCILTyaTaI[iu
uugposoit 1abopatopuuHabop 1abopaTOpHON OCHACTKH
[Iporpammuoe obecnieyenne MeToueckne peKOMEHIalluK He
MmeHee 40 pabdorHanmmume pycckos3pIYHOTO caiita
nojaepkknHanuune BUAEOPOIUKOB.




12.

[Tudposas naboparopus 1o
Ouosoruu (yaeHudIecKas)

OoOecrieunBaeT BBIIOJIHEHNE JJA0OPATOPHBIX PadOT HA YpOKax
10 OMOJIOTHUH B OCHOBHOH IIKOJIE M POEKTHO-
HCCIIE0BATEIbCKON ACATETBHOCTH yUALTHXCA.
Kommnexramms: bectipoBogHo#t My TTHIATINK IO OHOJIOTHH C
5-10 BCTPOECHHBIMHU IaTYNKAMH:

Jatunk BnakHOCTH ¢ AuanazoHoM mmeperus 0...100%
JlaT4auK OCBEUIEHHOCTH C AMANa30HOM N3MEPEHHUS HE YXKE UeM
ot 0 1o 180000 nx

Haruuk pH ¢ nnana3zonom u3mepenus He yxe yeMm ot 0 no 14
pH

JlaT4uk Temnepatypbl ¢ TMarna3oHOM U3MEPEHHs HE yKe YeM
ot -20 no +140C

Jlatdauk TemnepaTtypbl OKpyKaroliel cpebl ¢ AUarna3oHoM
U3MepeHus He yxe uyeM ot -20 mo +40C

Akceccyapsl:

3apsgHOE yeTpoiCcTBO ¢ kabereM miniUSB

USB Apanrrep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOACTBO IO SKCIUTyaTaIlHH ITUPPOBOH
nabopaTopun

[udposas BuaeokaMepa ¢ METAUIMIECKUM HITATHBOM,
paspemienue He menee 0,3 Mmukc

IIporpammHoe obecnieuenre

Meroanyeckue pekomeHaanuu He Mmenee 30 padot
YnakoBka

Hanmume pyccKosI3pI9HOTO caifTa moAaepsKKH, HalTnIHe
BH/ICOPOJIMKOB.




