INEPEYEHD
OBOPYJAOBAHUSI, PACXOJAHBIX MATEPUAJIOB, CPEJACTB OBYUEHUS U BOCIIUTAHMUS JIJ151 CO3JIAHUS U OBECIIEUEHUSA
O®YHKIIMOHUPOBAHUSA HEHTPA OBPASOBAHUS ECTECTBEHHO-HAYYHOU U TEXHOJIOI'MYECKOUW HAITPABJIEHHOCTEMU «TOYKA POCTA» B
MBOY «Paccemusanckasa OOI»

Ne  |HammenoBaHue Konu4yecTBo equHAL 115
000pyIOBaHUs Kparkue npuMepHbie TeXHHYECKHE XaPAKTEPUCTHKHA PO HIBLHOr0 KOMILIEKTA

BA30BASI (OBA3ATEJIBHASA YACTD)

ECTeCTBeHHO-Hay‘[HaH HaMmpaBJCHHOCTH

Ob6ecrneunBaeT BHIMTOIHEHHE JTa00paTOPHBIX PabOT Ha ypOKax MO OMOJIOTHH B
OCHOBHOM IIIKOJIE M IIPOSKTHO-MCCIICIOBATEIILCKOM ACATEIBHOCTH YUaIIUXCSL.
Kommutexranus: becnipoBoHON MyJIbTHIATYUK 10 OUOJIOTHH C 6-10 BCTPOSHHBIMHU
JaTYUKaMU:

Jatuuk BrakHOCTH ¢ Auanazonom m3mepenns 0...100%

JlaTurK OCBEIIEHHOCTH C JIMara30HOM U3MepeHus He yxke ueM ot 0 1o

180000 nx

Hatuuk pH ¢ nuanazonom n3mepenus He yxe ueM ot 0 10 14 pH [latuuk
TEeMIIepaTyphl ¢ AUANa30HOM U3MepeHus He yxke yeM oT -20 mo +140C

JlaT4rK 3JIEKTPOIPOBOMMOCTH C JHANIa30HAME U3MepeHus He yxe ueM ot 0 10
200 MxCwm; ot 0 10 2000 MxCwM; ot 0 10 20000 MKCM

JaTtauk TeMriepaTypsl OKpY>KaroIe Cpe/Isl C qUana3oHoM H3MEPEHUs He yKe

npposast 1adopaTopust
1. Eo (é)plzonornﬂ pATOP dem ot -20 1o +40 3 .
(yuermueckas) Axceccyaphr:

Kabens USB coenuHuTenbHbIN

3apsiiHOe ycTpoiicTBo ¢ kKaberem MiniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO 10 3KCIITyaTaIiuy mu(poBoi 1abopaTopuu
Ludposas Buneokamepa ¢ METaJUIMYECKUM IITATUBOM, Pa3peIleHre He
menee 0,3 Mukc

[IporpammHuoe obecrieueHvie

Meroaunueckue pexkomeHammu He MeHee 30 padot

VYnakoBka




HaumeHnoBaHue
000py10BaAHUSA

KpaTKue NMPUMEPHBIC TEXHUYECCKHUE XaPAKTCPUCTUKHU

KonangecTBo eqmHuI 1J1st
npopuILHOIO
KOMILIEKTA, €. H3M.

Hannune pycckos3bI4HOr0 caiTa MoAAEPKKU, HAIMYUE BUIEOPOIUKOB.

Hudporas mabopaTopus 1mo
XUMUH (YICHIIEeCKas)

ObecrieunBaeT BBITIOIHEHHE TAO0PATOPHBIX PaboT MO XUMHUU Ha YPOKaX B OCHOBHOM
IIKOJI€ U MTPOEKTHO-UCCIICIOBATEIBCKOM NEATEIPHOCTH yaamuxcsi. Komruiekrarusi:
BecripoBoiHOM MYJIBTHIATYUK IO XMMHU C 4-Ms1 BCTPOCHHBIMU JaTUMKAMHU:
Hatunk pH ¢ quamazonom u3mepenus He yxe yem ot 0 mo 14 pH

JlaTuuk BBICOKOH TeMIiepaTypsl (TEpMOIIapHBIi) ¢ TMAaNa30HOM U3MEpEHUs He

yke gyem ot -100 mo +900C

JlaTuuk 3JIeKTPOIPOBOUMOCTH C JMana3oHaMu u3MepeHus He yxxe uem ot 0 1o 200
MKCwM; ot 0 10 2000 MxCwm; ot 0 mo 20000 MmxCwm

JlaTunk TeMIiepaTypsl IJIATHHOBBIN C JUAMa30HOM U3MEpPEHUS He yxe yeM ot -30
o +120C

OtaenpHbIe JaTYAKA:

JlaT4rK OnTHYECKOM IIOTHOCTH 525 HM

Axceccyapsr:

Kabens USB coeuHUTENBHBIN

3apsaHoe ycTpoiicTBo ¢ kKabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO 1O SKCILTyaTAIHH (P POBOH 1a00paTOpUH

Habop nabopatopHOii OCHACTKH

[Iporpammuoe obecrieucHme

Meronnuecknue pekoMmeHaauu He Meaee 40 padot

Hanuuue pycckosizplaHoro caiita noaaepskku Hamunuue

BUJIEOPOITUKOB.

3 mrr.

Hudposas mabopaTopust
o ¢pusnke (yaeHnIecKas)

OO6ecreunBaeT BBHITOTHEHHUE IKCTIEPUMEHTOB 110 TeMaM Kypca (pu3uKy.
Kommmnexkranus:
BecripoBonHO# MynbTHAATYHK 11O (pU3HKE C 6-F0 BCTPOSHHBIMHU TATIUKAMH:

3 mr.




Ne HammenoBanme
000py10BaAHUSA

KpaTKue NMPUMEPHBIC TEXHUYECCKHUE XaPAKTCPUCTUKHU

KoauuecTBo enmumnu aJst
NPoPWILHOT0 KOMILJIEKTA,
e/1. U3M.

udpoBoii maT4rk TeMrepaTyphl ¢ JUaNna3oHOM U3MepeHHs He yxe dyeM oT -20 110
120C

LudpoBoit maTurk aOCOTOTHOrO JaBJICHUS C IUANIa30HOM U3MEPCHUS HE YIKe
gem ot 0 1o 500 xIla

JlaTurk MarHMTHOT'O TIOJS C IMANa30HOM H3MepeHus He yxe yeM ot -80 mo 80
mTn

JlaTuuk HanpsDKSHUS ¢ TMana30HaMU U3MEPEHUs He yxKe 4eM oT -2 10 +2B ; ot -5
1o +5B; ot -10 1o +10B; ot -15 g0 +15B

Jatuuk ToKa He yke ueM ot -1 10 +1A

JlaTuuk akcenepoMeTp ¢ MmokKasareissMu He MeHee yeM: 2 ¢; +4 g; 28 g
OTnenbHBIE YCTPOUCTBA:

USB ocrmmmtorpad e meHee 2 kanana, +/-100B

Axceccyapsr:

Kabens USB coeuHUTENBHBIN

3apsaHoe ycTpoiicTBo ¢ kadenem minilUSB USB

Ananrrep Bluetooth 4.1 Low Energy Korcrpykrop

JUTS TIPOBEICHUS DKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO 1O SKCILTyaTaI[UH ITUPPOBOI Tab0paTOpuu
[Iporpammuoe obecrieueHne

Meromnueckue pekomeHmaniu (40 padbor)

Hanuurie pycCKOs3pIMHOrO caiiTa HOAAECPKKU

Hanuuue Buaeoponukos.

KoMmnbroTepHoe o6opynoBanme

4. Hoytoyx

®opm-pakrop: HOYTOYK;

XKecrkas, HeoTKIIIOYaeMas KIIaBHATYpa: HATHYHE;
Pycckas packnanka KiaBuaTypbl: Hamuuue; JluaroHans
9KpaHa: He MeHee 14 mroliMoB; Pasperiienue skpaHa: He
menee 1920x1080 nukceneit;

5 mr.




Ne  HammenoBanme
000py10BaAHUSA

Kparkue npuMepHble TeXHHYeCKHE XaPAKTEPUCTUKH

KoamuaecTBo enmHuI
AJISl IPO(PUIBLHOIO
KOMILJIEKTa, €. H3M.

KonuuecTBo siaep mporneccopa: He MeHee 4,

KonnuecTBo NOTOKOB: HEe MeHee &;

BbazoBas takroBas yactora nporeccopa: He meree 1 I'T';
MakcuMaibHas TAKTOBasl 4aCToTa mporeccopa: He Menee 2,5 I'T';
Kam-mmamsith miporieccopa: He MeHee 6 MOaiiT;

OO0beM yCTaHOBJICHHOM OIEPaTUBHOW MaMATH: HE MeHee 8 ['0aiiT;
O0beM MoIepKUBAEMON OIlepaTUBHOM MaMATH (JIJ151 BO3MOXKHOCTH
pacuupenus): He MmeHee 24 ['0aiiT;

O6bem nakomnurens SSD: ne meree 240 I"0aiir,

Bpemst aBTOHOMHO# paboThI OT OaTtapen: He MeHee 6 4acoB,

Bec HoyTOyKa ¢ YCTaHOBIICHHBIM aKKyMYJISITOpOM: He Ooitee 1,6 kr,

Buemmnuit uatepdetic USB crangapra e Himke 2.0: He MeHee IBYX CBOOO/IHBIX.

Bremnwnii narepdeiic LAN (B cirydae OTCYTCTBUS Ha KOPITyCe, IIPEIOCTABIIST
Ethernet aganrrep USB-RJ-45);

Hanuuue Mmomyieit 1 uaTepdeiicoB (MCIOIb30BaHUE IEPEXOAHUKOB HE
npexycmorpeno): VGA, HDMI;

BecripoBonanas cBs3s Wi-Fi: mannuue ¢ mommepskkoit cranmapra |[EEE 802.11n,
WJIN COBpEMEHHEE;

Web-kamepa: Hamnume;

ManunynsaTop "MbIIIb" . HAJTHYHE;

[Ipenycranosnennas OC ¢ rpaguuecKiM MMOIb30BaTENbCKUM HHTEP(ErcoM,
obecriednBaromas paboTy paclpoCTpaHEHHBIX 00pa30BaTEIbHBIX H
OOIIIECHCTEMHBIX MPIIIOKEHIH: HAJTHYIHE.

MOV (mpurTEDp, CKaHED,
KOTHP)

Tun ycrpoiictBa: MOY (pyHKIINHN 11e4aTH, KOMUPOBAHUS, CKAHUPOBAHHS);
®opmar Oymaru: He MeHee A4;

LBeTHOCTB: YepHO-OENBIif;

TexHonorus neyatu: gazepHas

MakcuMmanbHoOe pazperienue nedatn: He MeHee 1200x1200 Touek;
Unrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB.

4 .

JOIMOJIHUTEJIBHOE OBOPYIOBAHUE




becnipoBoHOM MyJIBTUATYHUK
JlaT4MK apTepUaAILHOTO NABJICHUS
JlaTuuk nynbeca

JlaTuuk TemmepaTtypsl Tela

JlaTuuk Kosie0aHus IPyJHOM KIETKU
JlaTumk akcenepomeTp

JlaTuuk - anexTpokapauorpad
JlaTurk KUCTEBOM CHJIbI

npposas nabopaTopust
Hudp patop JlaTank oCBENIEHHOCTH
6. | mo ¢usnosorun 1t
. WHble THIBI JaTYUKOB, TpeycMoTpeHHbie KTPY
(mMpo¢uIbHBII YpOBEHb) .
JlononuuTtensHbie MaTepualsl B komiuiekTe: Kabens USB coenuHuTenbHbBIN
JlonosTHUTEIbHBIE MaTEPUAIIBl B KOMIUIEKTE: 3apsIHOE YCTPOMCTBO ¢ KabeieM
KosmmuecTBo emHuIg
Ne HaumenoBanmue Kparkue npuMepHbie TEXHUUYECKHE XapaAKTEePUCTUKHU ISt NPOGHIBLHOTO
060pynonamm KOMILJIEKTa, ¢I. U3M.

miniUSB

JlomonuuTeabHbIE MaTepraisl B komiuiekre: USB Ananrep Bluetooth 4.1
Low Energy

JlonoTHUTE IbHBIC MaTepHAIIbl B KOMIUIEKTE: PYKOBOJICTBO 1O AKCILTyaTaIlMN
JlononHuTENBHBIE MaTepuaibl B komiuiekre: [IporpaMmMmHoe oGecrieueHue
JlononHUTENBHBIE MaTepuaibl B KoMIuiekTe: CIpaBOYHO-METOINYECKHE
MaTepHuabl

Hanunuune pycckosI3pI9HOTO caifTa MoAIePKKU: 1a

JlononHUTENbHBIE MaTEepHAIbl B KOMILIEKTE: Buaeoponuku




Hudposas nabopaTtopus
II0 B3KOJIOTHUH

[IpenmerHas 061acTh: DKOJIOTHS

Tun nonws3oBatens: O0ydaromuiics
[Ipenmnonaraempie TUMBI JATYUKOB:
becnipoBoHOM MyIBTHAATUUK

JlaT4rK KOHIICHTPALIMH HUTPAT-UOHOB
JlaTyuK KOHILIEHTpAIM HOHOB XJIOpA
Jartuuk yposHs pH

JlaT4rk OTHOCUTEIHLHOM BIIAXKHOCTH
JlaTunk OCBEIIEHHOCTH

JlaTuuk TeMnepaTypbl HCCIIETYEMOU CpEbI
JlaT4MK AIIEKTPUYECKON MPOBOJUMOCTH
JlaTuuk TemMmnepaTypbl OKPYXKaroIIe cpe/bl
JlaTuuk 3ByKa

JlaT4HK BJIa)KHOCTH TTOYBBI

JlaTuuk okucH yriepoja

HaunMeHoBaHue
00opynoBaHus

Kparkue npuMepHble TeXHUYeCKHE XapAKTePUCTHKH

KonnyecTBo enuanin
JJIS IPO(PUIBLHOTO
KOMILIEKTa, el. H3M.




JlomonauTenbHBIE MaTepuanbl B Komruiekre: Kadens USB coeqmHUTENbHBIIM
JlonosiHUTEIbHBIE MAaTEpUAIbl B KOMIUIEKTE: 3apsIHOE YCTPOMCTBO ¢ KabesieM
miniUSB

JlononHuTebHBIC MaTepHaibl B KoMmiuiekTe: USB Ananrep Bluetooth 4.1
Low Energy

JlononHUTEIbHBIE MaTEPUAIIBI B KOMIUIEKTE: PyKOBOICTBO 10 3KCILTyaTalluu
JlononHuTtenpHbIE MaTepraibl B komiuiekre: [IporpaMMmuoe obecrieueHue
JlononHUTENbHBIE MaTepUaibl B KoMIuIeKTe: CIpaBOYHO-METOIMYECKHE
MaTrepHrabl

JlononHUTENbHBIE MaTEpHAIIbl B KOMILJIEKTE: Y TaKOBKa

Hannune pycckosi3pIMHOTO cailTa MOAACPKKHU: 1

JlononHUTEIBHBIE MaTepUAIIbI B KOMIUIEKTe: Buaeoponuku

[IpeameTHas o6nacth: HelipoTexnonoruu

Tun nosp3oBaTens: O0yyaronuics

[IpeamnonaraemMble TUTIBI JATYUKOB:

becrnipoBoiHON MYbTHIATYMK

JlaT4MK 2JIEKTPUUECKOM aKTHBHOCTH MBIIIIIT

OnHOpa3oBbI€ IEKTPOIbI A1t u3Mepenus curnanos JKI', OMI

8 VYyebOnas maboparopus JlaTurk HoTOTIIETH3MOT pAMMBI 3wt

' 10 HEUPOTEXHOJIOTUU JlaTumk - anekTpokapauorpad

JlaTunkK KOKHO-TATLBAHUUECKOW PEAKITUN

Cyxoii anektpoa peructpauuu I3

Jlatuuk KoneOaHusi TPYIHON KIETKU

KosmuecTBO eqHUIL
(o01eodpa3zoBaTeIbHBIE
Ne Haumenosanne Kparkue npuMepHbIe XapaKTePUCTHKH oOprasusaiuun, ne
o0opynaoBaHus SIBJISAIOLIIHIECST

MAJIOKOMILIEKTHBIMH), €/1.
HM3M.




JlaT4MK apTepuaIbHOTO AABJICHUS

WHble TvIBI JaTYUKOB, IpeycMoTpeHHbie KTPY

JlonoJIHUTENbHBIE MAaTEpUAIbl B KOMIUIEKTE: Y CTPOUCTBO AJIs IIepeaadn
JAHHBIX OT JATYMKOB HA MEPCOHAIbHBINA KOMIIBIOTED

JlomomauTeIbHBIE MaTepualibl B kKomiuiekre: Kabens USB coennanTenbHBII
JlononHuTENbHBIE MaTEpUaibl B KOMIUIEKTe: CIpaBOYHO-METOIMYECKHE
MaTrepHalbl

9. | Mukpockon nmudpoBoit 10 mr
JlabopaTopHas mocysa
PeakTuBbl
Ha6op OI'D/EID Y4eOHO-1EMOHCTPAIITMOHHOTO 000PY/TI0BAHMUS.
10. 2 mT
(xumus)
JlabopaTopHas mocyna
PeaktuBbl
Ha6op OI'D/EID Y4eOHO-IEMOHCTPAIITMOHHOTO 000PY/I0BAHHUSL.
11. 2 mT
(buzuka)
12. | O6opynoBanue st Haoop, MO3BOJIIIOIIMK  TIPOBOJUTH 1 wr




KonnyecTBo eqMHAIL
(o0ureodpa3oBaTteibHbIE

Ne Haumenosanne KpaTkue npuMepHbIe XapaKTepUCTHKH OPraHM3AIMIM, HE
000py10BaHus SIBJISIIO LI ECST
MaJIOKOMILJIEKTHBIMH),
€. U3M.
JEMOHCTpPAIIH OTIHITOB JEMOHCTPAIINIO MPAKTUICCKHUX OIBITOB IO XHMUHU.
(xumust) 1 e
O6opyoBaHHe Wi Ha6op,no3Bosisomuii mpoBOAUTh IEMOHCTPAIHIO TPAKTUYECKUX OTBITOB IO
13. | neMOHCTpaIH OTBITOB busmke. 1 wrr
(pu3uka)
KomnuekT nocyas! n Pekomennyercs  ¢opmupoBath  HabOp mocynbl M 00OpyIOBaHUS,
o0opynoBaHus Jyis MTO3BOJISIFOIIMI  TIPOBOJIUTH YICHHUYECKHE OIBITHI 110 XAMHH, (QHU3UKE U
14. | yueHHYeCKHX OIBITOB OHMoJIOTHH. 1 mr
(xumusi, pusHKa, [Ipu hopmupoBaHUN PEKOMEHAYETCS YUUTHIBATh (PAKTHUYECKYIO MOTPEOHOCTH
6uostorus) 00pa3oBaTeIbHBIX OPraHU3aINN.
KoMIIeKT CTpyKTYpHBIX 37IEMEHTOB, COETUHUTENBHBIX JIEMEHTOB
Monaenn MexXaTpOHHBIX M POOOTOTEXHUYECKUX YCTPOUCTB C
ABTOMATU3UPOBAHHBIM YIIPABJICHUEM.
OO6pazoBarenbHBIH
KOHCTPYKTOP JUIs
15. | npakTuku 6;109HOTO 1 mr

MIPOrPaMMHUPOBAHHUS C
KOMILJIEKTOM JIATYMKOB




KonnyecTBo eqMHAIL
(o0ureodpa3oBaTteibHbIE

Ne HanmenoBanue K OpraHm3anuu, He
o P — pPaTKue NpUMEpPHbIe XapaKTePUCTHKHU ABISTONIECST
MaJIOKOMILJIEKTHBIMH),
ell. m3M.’
HaGop nans npoBeneHust yueOHBIX 3aHATHI 10 SJIEKTPOHUKE U CXEMOTEXHUKE
C 1eNbl0 W3y4YeHUsi HamOoJiee pPACIPOCTPAHCHHOW JJIIEMEHTHOW 0as3bl, 1mr
MPUMEHSIEMOM Ui HMH)KEHEPHO-TEXHUYECKOTO0 TBOPUYECTBA ydYAIIMXCA U
16. OOpasoBaTenbHbIi HA0OP | pa3pabOTKH Y4EOHBIX MOJIENIEH POOOTOB.
10 MEXaHUKE, MEXAaTPOHUKE
1 pOOOTOTEXHHUKE
17. | YerbipéxoceBoii 1 mr




KonnuecTBo eqMHAIL
(oOureodpa3zoBaTtesibHbIE

Ne Haumenosanne KpaTkue npuMepHbIe XapaKTepUCTHKH OPraHu3AMIH, HE
000pyn0BaHust SIBJISIIO LI ECST
MaJIOKOMILJIEKTHBIMH),
€. U3M.
y4eOHBI poOOT- - cOopka  MaHUNYISIMOHHBIX  pPOOOTOTEXHHUYECKUX MEXaHHU3MOB,
MaHHITYJISITOP C BBINIOJIHSAIOUIUX PAa3IMYHbIEC TPAKTHUECKUE 3a/1a4H;
MOJTyJIbHBIMU CMEHHBIMU | - H3yUY€HUE MTPOMBIIIIICHHOTO MPUMEHEHUSI MAHUITYJISIITUOHHBIX POOOTOB;
HacaJIKaMu - CO3/laHUE€ AJNTOPUTMOB YIPABJIEHUS HCIHOJHUTEIbHBIMU MEXaHU3MaMHu
MOJIEJIEN.
- cOopka  MAaHUIYASIUOHHBIX  pPOOOTOTEXHUYECKUX  MEXaHH3MOB,
OO6pa3oBarenbHbIi HA00P | BHITIOIHSIONINX Pa3IHYHbIC TIPAKTHYECKUE 3a/1a9H;
JUIS U3YYEHUS - U3Y4Y€HHE IPOMBIIIIEHHOTO MPUMEHEHHSI MAHUITYISIIUOHHBIX POOOTOB;
MHOTOKOMITOHEHTHBIX - CO3JIaHUE KOMIUJIEKCHBIX MPOTpamMM YIPaBICHHUS aBTOMAaTHYECKHUMH WM
18. | poOOTOTEXHUUECKHUX POOOTOTEXHUUECKHUMHU YCTPOUCTBAMHU TIPU HCIIOJIB30BAHUHM YHUBEPCATBHBIX 1 mr
CUCTEM U MIPOrpaMMHUPYEMBIX KOHTPOJLIEPOB.
MaHUMYJIAIUOHHBIX

po6oTOB




