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Liuchposbie nabopatopuu PASCO

20 npuyuH novyemy CTOMT BbibpaTh uuposbie nabopatopuu PASCO?
Y10 pnaet npumeHenune uudposbix nabopatopuit PASCO?
Kak cobpatb u paccyuTatb COCTaB KOMNNEKTa?
KomnnekTbl gatumkoB no 6uonoruu

KoMmnnekTbl AaT4MKOB no husuke

KoMnnekTbl 4aT4MKOB NO XMMMK

KomnnekTbl AaT4UKOB N0 reorpagum

KoMnnekTbl 4aT4MKOB ANl HAYaNbHOI LWKONbI
[lononHuTenoHoe 060pyaoBaHue

Liuchposbie naboparopun PASCO B knacce

Mporpamma nopaepXku o6pa3oBaHus



IKCMEPUMEHT — UCTUHHBIA NOCPEJHNK
MEeXAy 4en0BEKOM 1 NMPUPOI0IA.
NeoHapao aa BuHum

. 44_ Peructpartop gaHHbix SPARK SLS




TeHLeHUUS BHELPEHUS U NPUMEHEHUS COBPEMEHHbIX
TEXHOJIOrMYECKMX HOBLUECTB, CPEACTB WUHOpMALM-
OHHO-KOMMYHMKALMOHHBIX TEXHOMOrnii B 06pa3oBa-
HUW, BCE Yallle TpebyeT NpeacTaBneHns u 06paboTKu
UHhopmauum B uudposom chopmare. Knaccuyeckue
WHCTPYMEHTbI, KOTOPbIE MPUMEHSATCA Ans nosyye-
Hus, c6opa 1 06paboTkM MHopmauun (Hanpumep,
TOT XK€ aMnepmMeTp WU TOHOMETP), OMEepUpyoT aHa-
NOroBbIMU JAHHLIMU, KOTOPbIE MO CTapUHKE (PUKCKM-
pytoTCs B Tabnmuax B TETPAAu.

LlndbpoBbie naboparopun onepupyroT TEMU Xe OaH-
HbIMW, HO Ha Ka4yeCTBEHHO HOBOM YpoBHe. GoBpe-
MEHHblE TEXHONMOrN4ecKue peLueHus TPebyoT WUHbIX
TEXHOMOrMA  06y4eHWs, MO3BONAIT  MPUMEHSATH
HOBble METOLMKM, MO-HOBOMY CTPOUTH 06pasoBa-
TeNbHbIA npouecc. O HEO6XOAMMOCTM MPUMEHEHNS
UMEPOBLIX 1A60PATOPUA M HOBbLIX MeJaroruy4eckmx
TEXHOJIOrMA FOBOPUTCA M B HOPMATUBHBLIX 06paso-
BaTeMbHbIX JOKYMEHTaX — Tak, Hanpumep, B MyHKTE
0 Tpe6oBaHMaX K pesynbrataM OCBOEHWUS OCHOBHOI
06pa3oBaTe/ibHOW MporpamMMbl OCHOBHOMO 06LLEro
06pa3oBaHns OJHUMMN U3 3afa4 CTaBATCS OBJALEHNe
YMEHNAMI (HOPMYNIMPOBATb FUNOTE3bI, KOHCTPYNPO-
BaTb, MPOBOANTbL 3KCMEPUMEHTbI, OLIEHMBATL MOJY-
YeHHble pe3ynbTaThl; 0BMNAZEHNe YMEHWEM CONOCTaB-
NATb 3KCMEPUMEHTANIbHbIE U TEOPETUYECKUE 3HAHUS
C 0ObEKTUBHLIMM peanusamn XusHu... (Pepepanb-
HbIi FOCY1apCTBEHHbIA 06pa3oBaTeNbHbIA CTaHAAPT
OcHoBHoro o6wiero 06pa3oBaHus).
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Hease Husron

Linchposas naboparopusi PASCO — MHHOBALMOHHOE
PELLEHNE HA OCHOBE LM(POBbIX AATHNKOB, YHUKAMb-
HbIX CpefacTB cbopa W 06paboTKM WMHGOPMALNW,
MepeioBOr0 MPOrPaMMHOr0 06ecneveHns, [omnos-
HUTENbHOr0 N1abopaTopHOr0 M AEMOHCTPALMOHHOO
o6opynoBaHns. [laHHOe pelleHue, BapuaTUBHO MO
cBOEMY coctaBy — 6onee 70 pasnuyHbiX Haume-
HOBaHWA [aTyMKoB, M3 HUX 6onee 20 YHMKaNbHbIX
MYNbTUOATYMKOB; HA BbI6OP MONb30BaTenei 7 BULOB
YCTPOMCTB ANS MOAKMIOHEHUS K KOMMbKOTEPY U C60-
pa MHGOpPMaLMK, U3 HIX 2 YCTPOCTBA aBTOHOMHOIO
coopa u 06paboTKM MHOPMALIMK, HEOrpaHUYeHHO
60nbLIOE pasHOOOpa3ve N1abopaTopHOro M AEMOH-
CTpaLUmMoHHOro obopynosaHus — 6onee 1500 Haume-
HOBAHUM.




Mynbtuaatumkn PASCO Ha NOAHOCTbIO LU POBON
TEXHOSIOrUN NO3BONAKT Tenepb Nosyvyatb U COUK-
CUpPOBaTb HECKOJIbKO U3MEpPeHUI. Ternepb He HY>HO
MMETb HECKONbKO OTAE/bHbIX AATYMKOB NS U3mepe-
HUA U NONy4eHMs Habopa nokasaHuii, 0AHOPOAHBIX
UK pasnnyHbIX. BblonMpas MynbTMOATYMK MNONb30-
BaTeSlb MOMY4YaeT MHCTPYMEHT C 60SIbLUIMM YUCIOM
N3MEPEHNA, IKOHOMUT MECTO Ha €ero XpaHeHuw.
MynbTnaaTynK CTONT MeHblUe, YeM Habop OTAEenb-
HbIX AATYMKOB, CMOCOOHBIA €ro 3aMeHNTb.

Cpencteo c6opa u 06paboTkm nHpopmaumn SPARK
SLS sBnsieTcs MOOMAbHLIM WMHTEPIEIICOM, UMEET
CEHCOPHBIA 3KpaH A1 OTOBPaXKeHUs pe3ynbTartos.
BcTpoeHHOe mporpamMMHOe 06ecnevyeHne NMeeT WH-
Tepdeiic eauublit ¢ MO AnNa NepcoHanbHbIX KOM-
NbIOTEPOB C ONEPALMOHHBIMU CUCTEMAMM CEMENCTBa
Windows 1 MacOS n ans nnaHLWETHbIX YCTPOACTB
iPad n ycTpoincTs Ha Android.
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Knaccuyeckass MeToaMka BbICTPaUBaHUs 3aHATWIA C
NpOBefeHNEeM 3KCMEPUMEHTOB CTPOMTCS MO Chneayto-
LLen CXeme: y4uTenb 06bSCHAET HOBYIO TEMY; 3aTeM
ONs 3aKpenyieHns marepuana pellarTcs 3ajaqu Ha
MPMMEHEHNE W3YHEHHOr0 Mmatepuana, NpPUMEeHeHUs
HOBOW (HOPMYNbl — MaTeMaTU4ecKOi MOJEenn fB-
NeHWs UK npoLiecca; ecnu no3BosnfeT y4ebHas npo-
rpamma, To 06y4aroLmecs NPoOBOAAT NabopaTOPHbIN
3KCMEPUMEHT, Ha KOTOPOM OHM UMEKT BOSMOXHOCTb
Ha NpaKTUKe NOATBEPANTb BEPHOCTb U3NOXKEHHOI Te-
opun. Meparoruyeckast HOBU3HA B MPUMEHEHMN LNCD-
poBoii nabopatopuu PASCO — 310 npefocTaBneHmne
B pacnopshkeHue 06y4atolmxcs He TOSIbKO 060py-
[0BaHuMs, HO 1 3apaHee MOATOTOBJIEHHbIX CLieHapUes
BbINONHEHNS PaboTbl C NOCTAHOBKOW NpobnemMbl. Cam
9KCMEePUMEHT, HabMOAEHNSA, NONYHeHHbIE NOKa3aHus

paboTKa pe3ynbTaToB A0MKHbI MOATONKHYTH «UC-
cnefoBatens» K CBOMM OTKPbITUAIM, BbICTPaMBaHUIO
MnoKa Hen3BeCTHOM eMy MatemaTnyeckoit mogenu. Ca-
MbliA BOXHbIA MOMEHT B JAHHOM MOAX0[e — WUTOro-
BOE 06CYX/EHWE MOMNYYEHHbIX Pe3yNbTaToB, KOMNeK-
TWUBHbIA AHANW3, UTOrOBbIE BbiBOAbI. VIMEHHO Takom
MOAXOA MO3BONSAET BLICTPOUTH CUCTEMY 0OYHEHMs,
npy KOTOPOM JOCTUraeTcs MakcUmarnbHOe KayecTBo
06y4eHHOCTH.

PerMCTpaTop JaH
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Pa6ota ¢ nporpamMmmHbiM o6ecneveHnem SPARKvue
NO-HOBOMY CTPOMT CaM MPOLECC NPOBEAEHUS 3KC-
nepumeHTa. TyT Ha NEpPBOE MECTO BbIXOAUT neja-
FOrMYECKNA NPUem NOCTPOEHUS 3aHATIS HA OCHOBE
TeXHONOrUM npoo6sieMHOro 06y4eHns. B npouecce
3aHATUA 00yHaOLMMCH NPUXOAUTCA HA NPAKTUKE
NPOBOANTL HAy4Hble MCCNEAOBAHMS.

Hay4Hoe uccnefoBaHme ABNSeTCA 06LWMM TepMU-
HOM Ans 0603Ha4eHNS MHOTOYUCIIEHHBIX CMOCO60B,
C NOMOLLbKO KOTOPbIX CYOLEKT Nony4aet nHgopma-
M0 06 OKPYXAIOLLEM MUPE 1 BbICTPAMBAET UHAM-
BUAYaNbHbIA 6AHK 3HAHWIA.




CueHapuit nabopaTopHOro nNpakTuKyma

[locTaHOBKa BOMpoca
[pOrHo3npoBaHue pesysnbrara
C60p AaHHbIX, aHann3 \

06CyxaeHne MPUYNH Pa3NUYHbIX OTBETOB

.__‘____
\

OueHka 0TBETOB AN JIy4LIEro noHUMaHms

Co3paHue BbIBOJOB

06cyxaeHune
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B maHHOM Katanore mMbl NPeACTaBUAN HaLLW PELLIEHNS
N 06pasoBaHMg Ha 6ase LMGPOBLIX NabopaTopuii
PASCO. OxBatuTb MOJHLIA MepeYeHb BCEro Haume-
HOBaHW — TMpPaKTUYECKU Hepeannuayemas 3ajava.
30eCb 0XBa4eHbl KOMMIEKTbI A4S Ha4aNbHOM LLKOMbI,
npeamMeToB (HM3MKO-MATEMATUHECKOr0 1 ECTECTBEH-
HO-HAY4HOro LMKIOB — (huU3uKa, Xxmmus, 6uonorus,
tbusmnonorus 4enoseka, reorpadoms. B kaxaom Lukne
Monb30BaTeN0 NpeanaraeTcs BblOpaTb TOT BapUaHT
KOMNAeKTauun (N0  HaUMEHOBAHUKO  COAEPXXNUMO-
ro u/mnu 610XeTy), KOTOPbIA HaMbonee NONHO ero
ynoBneTBopseT. TakKe B KAKAOM BapuaHTe MOXHO
03HAKOMUTLCS C NEepeyHeM NabopaTopHbIX U AeMOH-
CTPALMOHHbBIX PaboT, KOTOPbIE MOXHO LAHHOW KOM-
MneKTaLmen nokpbITh.

BaXXHO OTMETUTb, YTO BCE KOMMNNEKTbI OYAYT NOCTaB-
NATLCA C UHCTPYKLMEN MO NPUMEHEHNIO NPorpamm-
HOro obecne4yeHns, MeTOAMYECKUMU MaTepuanami,
roToBbIMU paspaboTkamu CLeHapues K naboparop-
HbIM pa6otam — 6onee 60 — no u3uke, XuUMnu,
ouonoruun, reorpadun, oOKpyxaroLiemy Mupy.



BHe Knacca

Yerpoiictea PASCO nerko 6patb ¢ 0601

AN NpOBefIeHUst YPOKOB BHE KNAaCCHOW KOMHATbl —
OHW NPOYHbI, HAEXHbI U He TPEOYIOT MOCTOSHHOIO
NOAKIHO4EHUS K ANEKTPUYECKOIA CETU.

Tak, Hanpumep, Anst 3KOJ0rM4eckoro
1CCNeA0BaHNs BO3bMUTE C COOOW AaT4MK
BNAXHOCTM MOYBbI, KA46CTBA BObI, AATYMK
NONOXeHMs 1 YCTPOMCTBO CHOPA IaHHbIX

SPARK SLS; nns n3y4eHus norogHblxX YCI0BWiA
[aXe y4eHUKaMU MNaALWKUX KNaccoB PEKOMEH/yem
MYNbTUAATYMK NOropbl.




20 npuyYuH no4yemy CTOMUT BblbpaTb
uugposbie nabopatopuu PASCO?

10.

®abpukn komnanun PASCO pacnonoxeHsl B CLUA

lapaHTus 5 NeT 0T NPON3BOANUTENS — 04EHb NPOYHbIE
1 HaIeXKHbIE YCTPOIICTBA, YTO CHUXKAET CTOMMOCTb
BrafieHus

Hannuue MynsTMaaT4uKOB: OIHO YCTPOICTBO — MHOTO
N3MepPeHWiA, NO3BOJNISIET AKOHOMUTb CPEACTBA 1 BPEMS!

MHoroo6pasue gart4ukos (>70)

MHoroo6pasue LONONHUTESNbHbIX, B TOM YiCNE
BbICKOTEXHOJIOMMYHbIX YCTPOMCTB, /11 NPOBEAEHUS
3KCMEePUMEHTOB (0T KONBOYEK, 10 UHXKEHEPHbIX
KOHCTPYKLNIA)

MHoroypoBHeBOe UCMONb30BaHNe 0T Ha4anbHON LLIKONbI
[0 BbiCLLEro 06pa3oBaHus

MynbTnnatHopMeHHOCTb
(Windows, MacOs, i0S, Android)

[0TOBbIE CLieHapuy nabopaTopHbIX paboT

Ha pycckoM A3bike (60 cLeHapueB) npefyCTaHOB/IEHbI
Ha rpadomyecknx nHTepdeiicax, LOCTYMHbI

LIS CKa4yMBaHus Ha cante edcommunity.ru

Bbicokas TO4HOCTb Nokasauui, fo 10+

LLInpokunid 0XBaT CHUMAEMbIX MOKa3aHwii
0T Temneparypbl 40 MyTHOCTMN BOAbI.

11.

12.

13.

14.

15.

16.
17.
18.
19.

20.

AmepukaHckas Komnanus PASCO scientific BoT yxxe 50 net aBnsietcs nuaepom
B 06/1aCTV NPON3BOACTBA LIMAPOBLIX 06pa30BaTeNibHbIX NabopaTopuii

KomnaHus Polymedia y>xke 60s1ee 15 N1eT Ha pbIHKE 1 ABNAETCA HAZEXHbIM MOCTaBLLMKOM
COBPEMEHHbIX WHHOBALMOHHBIX PELUeHNA Ang 06pa3oBaHms.

LLnpokuii BbI6OP rpadpuyeckux MHTepdencos

OT CrewumranbHoro ycTponctea otobpaxeHus SPARK
SLS 10 ncnonb3oBaHus MO6GUIbHBIX YCTPOICTB
(cmMapTchOHOB, MNAHLLETOB)

BCcTpoeH MHCTpYMeHTapuit MaTeMaTiyeckux MeTo/i0B
aHannaa.

EovHbIN nHTEpdelic n hopmat AaHHbIX Ans BCeX
YCTPOIWCTB [jaeT BO3MOXHOCTb AENIUTCA MaTepuanamm
C NMOMOLLbH 06/1a4HbIX CEPBUCOB, OTNPABNATL

M0 371EKTPOHHON NOYTe, Ny6NIMKOBATh B ON-line
6ubnunoTekax

Bo3M0oXXHOCTb cO3[1aHus LabioHa paboT — noLlaroBas
VHCTPYKLMA ANS y4eHnKa.

B03MOXHOCTb KOMMIIEKTOBATb Nt0ObIE HAOOPbI

noA Nto6ble Lenn 1 3a8a41, B TOM YUACNE AN BbICLUEN
LUKONbI, C MCMOJIb30BAHNEM CheunanbHoOro nHTepgenca
Xplorer GLX

ToHKasi HACTPOMKA YaCcTOTbI CHATWA NMOKa3aHUM

Manas norpeLwHoCcTb TOYHOCTI N3MEPEHMS

[Moanepxxka nosib3osarenen edcommunity.ru

Buaeokypc ¢ npumepamu UCnonb30BaHUs LMGPOBbLIX
nabopartopuii

PerynsipHble on-line Be6uHapsbl

Y10 paert npumeHeHue LUIpoBbIX

naéoparopuit PASCQO?

e (60p 1 aHaM3 jaHHbIX B PeXXKUMe PeasibHoro BPeMeHu

*  B03MOXHOCTb OHNANH-MOALEPXKKI BO BPEMS NPAKTUYECKOro 06y4eHus

*  VBenn4eHne NPon3BOAUTENILHOCTM NabopaTopuK, YTO NO3BONSET
TPaTUTb MEHbLLE BPEMEHMN HA YCTAHOBKY 060PYA0BAHNSA 1 YAENATh
00MblUE BPEMEH NPOLIECCY 00y4eHNs!

¢ CHWKeHMe CTOUMOCTL BNajeHuns, 3a cHeT yHuBepcansHocTy M0,
[aTYMKOB M aHanN3aTopOB, a Tak XXe PACLUMPEHHOI rapaHTum — 5 net!



Kak cobpaTtb 1 paccyuTaTb COCTaB
Komnnekra?

Cneays HKeNPKUBEAEHHOI NHCTPYKLIMK, Bbl CMOXKETE NIErko cobpathb 1 paccHuTaTb CTOUMOCTb
Balllero KoMnnekTa aat4nkos 1 o6opynosaqus PASCO.

Hanpmmep, Bbl XOTUTE np|/|06peCT|/| KOMMNJTEKTbI 4aTYNKOB U 060pyZLOBaHI/IB Ans KabuHeTa CbI/I3I/IKI/I.
Takxe NpeanonoXXum, 4To Balla ayanTopuna 6y)1eT JEennTbCA Ha 6 DHGOHI/IX rpynn.
1 Bam TpeﬁyeTCﬂ KOMMIEKT 060py}ZlOBaHI/IFI N AaT4NKOB Ond npenofasatens.

Onpepensiemcs ¢ KOMNNEKTaMu ANA y4eHuka

Ha aTom wware onpezaensiemM He06X0ANUMbIA BApMAHT Habopa JaT4MKOB

mar 1 13 TPexX npejnaraemblx:

Bblﬁepme Haﬁop [aT4YUKOB CrapToBbli, CTaHLapTHBbIA, PacLumpeHHbiii

Ang y4eHuka Hanpumep, Bbl OCTAHOBUAN CBOW BbI6OP HAa Habope — CTapToBbIN.
CtoumocTb Habopa — 33 120 py6.

Heo6x0a1Mo onpeaennTbes, Kak 6yaeT 0CyLIeCTBNATLCS cOop,
mar 2 0T06pXeHNe N 06paboTka MHopmaLmu.

113 npeanoXKeHHbIX peLLeHnii, NpeanonoXinm, YTo BaLl BbI6op —
Peluenue ans ncnonb3oBaHusa ¢ HoyToykamm u K.

Boibepute cnocob coopa

UH)OpMALMKN ANS YYEHUKA
Hanpumep, Mbl MOXXeM CAenatb cnepyrownii Boioop — USBLink.

CtommocTs ycTpoiictea — 5 900 py6.

OTX0ZMM OT HaLLero Bbi6opa Ha Mpe/blayLLiem Lare 1 JBUrasach BHU3 BLOJb
u_lar 3 TOr0 Xe CTON6La Npuxoaum K petuennto — Ans Windows n Mac0S: SPARKvue.

BblﬁepMTe COOTBETCTBYHOLEE M0 TpebyeTca Ha paboyme MecTa Y4eHIKOB B KONIMYECTBe 6.

nporpammHoe obecneyenue Bbi6upaem BapuaHT nuueH3nn SL — Ha 06pa3oBaresibHOe y4pexaeHue.
ANA YYeHUKa Croumocts M0 — 29 900 py6.

MpoxoanmM aHanoruyHble Warv Ans KOMNaeKTauum Habopa JaT4nkos 1 060pyA0BaHNS ANs Y4NUTENS.

Ecnu TpebyeTcsa kakoe-T0 AONOSTHUTESIbHOE 060PYA0BaHNE, KOTOPOE NMPUBOAUTCS
[lononkuTeNnbHoOE B 6POLLIOPE, TO 3aHOCKM W €ro B HaLl 06LLMiA Habop.

oﬁopvnosauue [lonycTim, Ham Hy>XeH B KOMMJIEKTE A/ NPenoaaBaTens
Habop «3aKoHbl NAeaNbHbIX ra30B».
Ero ctoumoctb — 7 950 py6.




lpenctaBum HaL BbI6GOP — KOMNAEKT LU(poBbLIX NabopaTopuid

no hu3unke Ha Knacc, B cnepytowien rabnuue ¢ y4eTom

Heo6XxoAMMOro KoNM4YecTBa equHULL;

HaumeHoBaHue Llena Konuyectso Cymma
KomnnekTbl y4eHUKOB
HaGop CapToBbil 33 120 py6. 6 198 720 py6.
WTepcpeiic USBLink 5 900 py6. 6 35 400 pys6.
 War 3 | M0 SPARKvue SL 29 900 pys. 1 29 900 pys.
Komnnekt yuutens
Habop gatymkoB Ang yyutens 218 030 py6. 1 218 030 py6.
ITEEE 850 VhueepcanbHbiii uHTepdeiic 101 690 py6. 1 101 690 py6.
IR PASCO Capstone SUL 8 900 py6. 1 8 900 py6.
NononHutenbHoe o6opyaoBaHue
Habop «3akoHbI naeasibHbIX ra3oB» 7 950 pyo. 1 7 950 pyo.
WUTOI0 cToMmocTb KOMNAEKTa ANA KabuHeTa IN3UKHK: 600 590 py6.

* B 6poLUIOpe yKa3aHbl PO3HUYHbIE LIeHbI M0 COCTOSAHMIO Ha anpenb 2014 ropa.
CocTaB 1 LieHbl KOMMNEKTOB MOTYT MEHATLCS, NOXaNyincTa, 06pallanTech K MeHepKepam Ans yTO4HeHUs feTanei.



KomMmnnekTbl 4aTYUKOB

no 6uonorum

NabopatopHble Habopbl PASCO no 6uonoruu cocTosT 13 LndpoBbIX
[aT4YMKOB, C MOMOLLIbK) KOTOPbIX Bbl CMOXETE OPraHW30BaTh B LUKONE
COBPEMEHHYH N1ab0PaTOPUIO MO U3YHEHNIO YENOBEKA 1 OKPYXXAKLLIMX
ero qonopsl 1 ayHbl.

Ha6op undpoBbIX 4aTYNKOB PacLLUMPEHHbIA NO3BONAET NPOBECTY

0o 30 nabopatopHbIX paboT, NpeayCMOTPEHHbIX MPOrpaMmMoil

no 6uonorum, a Takxxe AecATKIN IKCNepuMeHTOB BHE YPO4HHOr0 Kypca
OMOMornK B pamkax UcceaoBaTenbCkom U NpoeKTHOM AeATenbHOCTH
yyaLmxcs.

Habop undpoBbix gat4nkos CTapToBbIil COCTOUT U3 CAMbIX
NONyNAPHbLIX 4ATYNKOB, C MOMOLLbIO KOTOPbIX MOXHO NPOBECTU
oonee 10 nabopatopHbIx paboT No Kypcy 61onoruu.

Ha6op gat4nkoB ®Gu3nonorus 4esoBeka no3BosmnT y4eHnKam
N3y4nUTb CBOE TeJ0, PN3NYECKNE N XMMUYECKIE MPOLIECCHI,
NPOUCXO0siLLIME B UX OPraHn3Me BO BPEMS efibl, B TEHYEHNE
Harpy30K 1 0TAbIxa

[laHHble Habopbl MOMOrYT OPraHn30BaTh J1a60paTOPHbIE MPAKTUKYMbI
crnegyroLwmx npeaMeTHbIX IMHWIA No 6uonoruu:
+  YMK «Cdpepbl» no 6uonoruu

e JInHMA y4e6HO-METOANYECKNX KOMMEKCOB M0 61oNiorun «JTIMHNS XXU3HU»
noa penakumeit B.B. MNMace4yHunka. 5 — 9 knaccel

* JInHMA y4e6HO-METOANYECKNX KOMMIEKCOB Mo 6uoniorun ansa 5 — 11 knaccos
B. B. [MaceyHuka n ap.

*  JInHMA y4e6HO-METOANYECKNX KOMMEKCOB Mo 6uoniorun ansa 5 — 11 knaccos
H. . CoHnHa n ap.




Kak paccuutartb cocTaB

€ Bbibepute Habop gaTYMKOB ANA YYEHMKA
(pexomenpyetca 1 Habop Ha rpynny U3 2-4 yyawiuxca)

CtapToBbIi CranpapTHblit [ PaciumpeHHbli

674259 674260 674261
4 patyuka, 4 nokasaHus 5 paTuukoB, 12 noKa3aHui, 9 paTyukoB, 13 noka3aHui,
« [laTuvK yrnekucnoro rasa 672451 1 ycTpoicTBO 2 yCTpOKCTBA

» [Jlatynk kucnopopa 672441

« [latymK yrnekucnoro rasa 672451  [lat4uk konopumetp 672471
+ Harduk Huskoro pasnerus/bapometp « [Jlatyuk kucnopoga 672441 « [latyuk yrnekucnoro rasa 672451
672447 « [laT4MK HU3KOrO faBneHus/bapomerp  [latyuk kucnopopa 672441
* Harauk pH 672472 672447 « [latyuk ataHona 673166
« JlaT4uk kayectBa Boapl 673155 » [latyuk HU3KOro fasneHus/bapomerp
58 780 pV6  [atyuk norofbl/AHeMomeTp 673156 672447
« EMKOCTb Ans aKcnepumeHTa » [Jlatyuk npoBoammocTi 673118
«®oToCcuHTE3» 673179 » [Jlatyuk norofbl 672473

o [latyuk pH 672472
1 1 4 420 DVﬁ »  MynbTugaTymnk Temnepatypbl 673136
»  3KoEmkocTb 673768
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Py « EmkocTb 19 aKcnepumeHTa
O «Meta6onuam» 673769
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du3uonorua 4Yenoseka
674263

5 natuukoB, 5 nokasaHnui, 1 akceccyap

o [laT4uK 4acToTbl AblXaHus 673162

»  Pyy4HOI CeHCOp 4acTOTbl CepAeyHoro putma 673161
o [Jarumnk KT 673115

» [Jlatyuk cnmpomertp 673143

o MyHAWTYK ans cnmpomertpa 673770

o [laT4uk cunbl 672452

70 985 pyo.




€) Boibepute cnocob coopa uHdhopmaLuu
AN Y4EHUKA

HyXxHo pewienue ang Mbi X0TUM OpUrMHanbHoe
UCNONb30BaHNA C HOYTOYKaMM, pelieHue Ha COBPEMEHHbIX
MK Ha Windows nnaHuwerax

HyxHbl yao6cTBO,
MO6MNbHOCTL, NPOCTOTA

SPARK SLS Xplore GLX USBLink SPARKIink AirLink2
672433 ] 672475 672460 [T} 672437 672474
36 900 pyo. 34 900 pyeé. 9 900 py6. 13 150 py6. 14 900 py6.

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMmHoe oéecne4yeHue ang y4eHuKa

v v v

na Windows n Mac 0S: MporpamMmHoe obecneyeHune
M0 BcTpoeHo B ycTPONCTBO a porp
SPARKvue SPARKvue HD
MO0>XHO ncnonb3oBaTh COBMECTHO JlnueHsmusa SL — Ha 06pa3oBaTeNbHOe CraButcs n3 AppStore unu Play.Market
C KOMMbHOTEPOM C YCTAHOBEHHBIM yupexaeHue 672436
M0 SPARKVue 130 pyo.
29 900 pyo.

« JlnueHaunsa SUL -
oJHononb3oBatenbckas 673033

7 490 pyé.




JKCcnepumeHTbl U UCCNeoBaHus,
nposonuMble C ﬂaHHbIMM KOMMNneKkTamu

MeTa6onuam gpoxoken ¢ pH noysbl ¢ Moropa B Teppapuyme ¢
o [lbixaHue n pOTOCUHTES pacTeHuid « Perynuposauue Tennatena ¢ » Ponb 6ydhepa B 610NIOrM4eCcKMX
« [lbixaHue npopacratLLux cemsH e BomaunpH ¢ cucremax
« [leiicTBue thepmeHTa e QOuuctka Bogpl ¢ * lIHTEHCMBHOCTbL (hOTOCMHTE3A
« Ocmoc « Kneto4yHoe AbixaHue B apoxokax ¢ [N9 BOAHON (hayHbl ¢
» lcnapexue  JHepreTMyeckas LEHHOCTb NUTaHNs ¢ « OKT 1 thakTopsl, KOTOPbIE BAUSIOT
e KnUCnoTHbIN J0XAb « A3y4yeHune MMKpoOKNMMaTa 4yepes Ha cepaue @
 [IpoHuLIaEMOCTb MEMOPaHbI Temneparypy o YnpaxHeHus n putm cepaua @
» QOpraHuambl u pH » lA3y4yeHne Mukpoknumara o YNpaxHeHus u yactoTa AbixaHus @

« MbiweyHas ycranocts @
« 06bem abixauus @

Pabomel, nomeyeHHble 3Hakom ¢, mpebytom Habop CmaHoapmHsi.
Pabomel, nomeyeHHble 3Hakom ¥, mpebytom Habop Qu3uosoeus Yesnosexd.

10 aKcnepumMeHTOB,
JOCTYNHbIX Anga 3arpy3ku ¢ canta PASCO
" nopTana EDCOMMUNITY RU

K1CNOTHBI AOXAb [bixaHne pacTeHnii u HOTOCUHTES
« [lpoHMLAEMOCTb MeMBPaHbI + [lbIxaHune npopacTatoLLyX cemsiH
« OpraHuambl 1 pH + 13y4eHne Mmukpoknmmara
« Ponb 6ychepos - Ocmoc

« [leiicTBue hepmeHTa » lAcnapeHue




KoMnnekT faTyuKkoB no 6UONOruu Ans y4uTens
@ Haﬁop [laTYUKOB AN YYUTENS 674262

[ar4yuk konopumetp 672471 « EMKOCTb 4N aKcnepumeHTa
[lat4uk yrnekmcroro rasa 672451 «Metabonuam» 673769
[lat4nk kucnopoga 672441 « EMKOCTb [/11 9KCepumMeHTa
[lat4nk ataHona 673166 «®oTOCHHTE3» 673179
[lat4nk HU3Koro fasneHus/bapomerp  [latyuk 4actotsl AbixaHus 673162
672447 « Py4HOI CEHCOp 4aCTOTbI CEPLEYHOI0
[lat4nk nposoanmocTti 673118 putma 673161
Jlatymk noroapl 672473 o Jlatyuk KT 673115
« [Jlatumk pH 672472 « [Jlatyuk cnupometp 673143
o Mynbtugatynk Temnepartypsl 673136 o MyHngwryk ang cnupomertpa 673770
« 9KoEmKocTb 673768 « [Jlatyuk cunbl 672452
203 750 py6.

€) Boibepute cnoco6 coopa uHdhopmaLuu
ANS Y4uTens

HyxHo pewieHue ang Mcnonb30BaHUs Mbi X0TUM OpUrMHANbLHOE PeLleHne Ha
¢ HoyToykamum, MK Ha Windows COBPEMEHHbIX nnaHweTax

SPARKLink ' USBLink AirLink2

672437 672469 672474
13 150 pyo. 5 900 py6. 14 900 pyo.
v v

€ Bbibepute COOTBETCTBYIOLLEE
nporpamMmHoe obecneyeHue ang yumtens

v v

Ins Windows n Mac 0S: SPARKvue Mporpammuoe o6ecnevenne SPARKvue HD

o Jlnuensua SUL — ogHononb3oBatenbckas 673033 Crasutcs n3 AppStore unm Play.Market

7 490 pyo. 130 py6.



JKCcnepumeHTbl U UCCNeoBaHus,
nposonuMble C ﬂaHHbIMM KOMMNneKkTamu

Buonoruyeckue cuctembl pH no4BbI WHTEHCUBHOCTL (POTOCUHTE3A 1A
o MeTabonu3m LpoxoKen  Perynuposanue Tenna tena BOLHOM (payHbl
» KretoyHoe AbixaHue e BopawupH « OKT 1 thakTopsbl, KOTOPbIE BAUSIOT HA
»  ®oTOCUHTE3  Qunctka Bogp! cepaue
« [lbiXxaHue npopacTatoLyx cemsH « Pa3mep knetku o YnpaxHeHus u put™ cepaua
« [leiicTBue hepmeHTa » lAcnapexue o YNpaxKHeHMs 1 4yacToTa AbIxaHus
o [ndppysus « Kneto4yHoe AbixaHue B ApoOXOKax » MbilueyHas ycTanoctb
« Ocmoc « bpoxeHue apoxokei e 06bem abixaHus
» lcnapexue « JHepreTMyeckas LEHHOCTb MUTAHNA » MeToAbl NO3HAHMS XWUBOW NPUPObI
e KnUCnoTHbIN J0XAb « A3yyeHne MMKpoOKNMMAaTa 4yepes « 3aconeHue noys
 [IpoHuLIaEMOCTb MEMOPaHbI Temneparypy e Hconsauna n ce3oHbl
» OpraHuambl n pH  l3y4enune mukpoknumara » [omeocras
« Ponb 6ydepa B 610NOMMYECKMX « [loroaa B Teppapuyme
cucremax

© BbiGepute HabopbI U yeTpoiicTa
1191 NPOBEefieHNs 3KCNepMMEHTOB U3 pa3fena
«JlononHuTenoHoe 060pya0BaHNUE» crp. 47




KomMnnekTbl 4aTYUKOB

no (PU3MKeE

INa6oparopHble Ha6opbl PASCO no domanke coCcToAT U3 LMGIPOBBIX
[aT4YMKOB, C MOMOLLIbK) KOTOPbIX Bbl CMOXETE OPraHU30BaTh B LUKONE
COBPEMEHHYI0 (PU3NYECKYH NabopaToputo.

Ha6op undpoBbIX 4aTYNKOB PacLLUMPEHHbIA NO3BOMAET NPOBECTY
0o 40 nabopatopHbIx paboT, NpeayCMOTPEHHbIX MPOrpamMmmon no
(bu3nke, a TaKXXe AECATKN IKCMEPUMEHTOB BHE YPOYHOro Kypca
(PM3NKKN B paMKax 1CCIef0BaTeNIbCKON 1 MPOEKTHON AEATENbHOCTM
yyaLmxcs.

Habop undpoBbix gat4nkos CTapToBbIil COCTOUT U3 CAMbIX
NONyNAPHbLIX 4ATYNKOB, C MOMOLLbIO KOTOPbIX MOXHO NPOBECTU
00 30 nabopaTopHbIX paboT Mo Kypcy PU3NKW.

[laHHble Habopbl NOMOryT OPraHM30BaTh NaboOPaTOPHbIE NPAKTUKYMbI
CreaytoLmx NpeamMeTHbIX NMHUA N0 U3MKE:

e JInHMA y4e6HO-METOANYECKNX KOMMIEKCOB M0 (hn3nKe and 7 — 9 Knaccos
A. B. MNepbIwknHa n op.

»  JInHMA y4e6HO-METOANYECKNX KOMMEKCOB N0 domn3unke ansa 7 — 11 knaccos
H. C. MNypblweson, H. E. BaxeeBckoil

» JlnHns y4e6HO-MeTOANYECKUX KOMMNIIEKCOB No puanke ans 10 — 11 knaccos
B. A. KacbsiHoBa

e JluHnA y4e6HO-MeTOAMNYECKIX KOMMNIIEKCOB Nno ouanke ansa 10 — 11 knaccos
thusmko-matematmyeckoro npogouna I'. 1. Makuwesa n ap.

«  YMK «Cdpepbl» no dusnke

o Jlnnug y4e6Ho-meToaun4eckux komnnekcos (YMK) no pusnke «Apxumen»
astopa 0. @. KabapauHa. 7 — 9 knaccbl




Kak paccuuMtaTtb cocTas

@ BbLiGepute Habop faTYMKOB AN1A YYEHUKA
(pekomenpyetcs 1 Habop Ha rpynny u3 2-4 yyawuxcs)

CtapToBbIH CraHpapTtHbid | PacluupeHHbli

674256 674257 673261

4 partymnka, 8 nokasaHuu 11 partuukos, 14 noka3aHui 11 patuukoB, 19 nokasaHuu
o [latyuk aBuxeHus 672435 o [Jlatuuk gBuxeHmns (2 wr) 672435 » YcTpoiicTBo «GBO60AHOE NafieHNne»
o [latyuk cunbl 672452 e Jlatyuk cunbl (2 W) 673454
» [atyuk HanpspkeHue/Cuna Toka 672452  YctpoicTeo «Bpems nponeta»
672442  [atymk HanpsxeHne/Cuna Toka 673453
o [latyuk marsutHoro nons 673116 672442 « ®oT03aTBOpPHAA pamKa (2 wr)
o [laT4nK MarHuTHOro nosns 672448
33 1 20 pVﬁ 673116 o [latyuk aBuxeHus 672435
« [lat4nk A6CONOTHOE aaBnieHne/ » JlaT4uK 0CBELLEHHOCTY
Temneparypa 673137 BbICOKOYYBCTBUTESIbHbINA
« 30HA ANS Jatduka Temneparypbl 672461
cTanbHom 673144 o JlaT4uK MarHuTHOro nons
 [laTynk ocBeLLeHHOCTN 672446 673116
 JlaT4nK ypoBHS 3ByKa 673114 « bapomertp/Jarynk HU3KOro AaBrieHms
« [Jlatyuk 3apspa 673127 672447
« @oT03aTBOPHAsA pamka (2 wr) « 30H[J Ans faTyuka Temneparypbl
672448 cTanbHom 673144
. « LudpoBoii npeobpasosaresib « [laT4uK CuJibl BbICOKOIO paspeLleHms
& 672449 673163
i  VYcrtpoiicTBo «Bpems nponeta» o JlaT4uk OBUXKEHMS MOBOPOTHbIN
673453 672462

» [latynk abCconTHOro

1 1 8 1 70 IJVﬁ nasnexus/ Temneparypbl 67313

 [atynk Hanpspkerus/Cunbl Toka
672442

« Lndposoi npeobpasosaresib
672449

« Kabenb yaIMHUTENb AN AaTYNKOB
673177

139 190 pyo.

&
®a

-limm




€) Boibepute cnocob coopa uHdhopmaLuu
W EREENTE!

HysiIbL\robeTHo HyxHo pelwenue ans MbI XOTUM OpPUrHHaNbHOE

MO6MNbHOCTb, NPOCTOTA

UCNONb30BaHNA C HOYTOYKamu, pelieHne Ha cOBPEMEHHbIX
MK Ha Windows nnaHweTax

N

SPARK SLS Xplorer GLX USBLink SPARKIink AirLink2
672433 m 672475 672469 m 672437 672474

36 900 py6. 34 900 py6. 5900 pyé. 13 150 py6. 14 900 py6.

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMmHoe oéecne4yeHue ang y4eHukKa

. Ina Windows u Mac 0S: Mporpammuoe ob6ecneyesune
M0 BcTpoeko B yeTpoiicTso SPARKvue SPARKvue HD

Mo>XHO Ucnonb30BaTh COBMECTHO  JlnueHsmusa SL — Ha o6pasoBaTesibHoe Crasutcs n3 AppStore unu Play.Market

C KOMMbIOTEPOM C YCTAHOBJIEHHbIM yupexzaeHue 672436

M0 SPARKVue 130 pyé6.
29 900 pyé.

o JlnueHams SUL -
oJHononb3oBarenbckas 673033

7 490 pyo.




JKCnepumeHTbl U UCCNneaoBaHus,
NPOBOAUMbIE C JaHHbIMW KOMNIEKTaMK

» YCKOpeHue

» 3aKoH Apxumena

« LleHTpocTpemMuTensHas cuna
» Kpyrosoe LBuxeHue

» (CoxpaHeHue 3Heprum

» 3akoH Papages NHOyKLmN
« Tennota nnasneHus

« Tennota ucnapeHus

» 3aKoH lyka

e Mmnynsc

e Cunbl

» MarHuTtHOe none KatyLuKu

e MarHuTHOEe none NOCTOSAHHOr0 MarHuTa

 [lepBblil 3aKOH HbIOTOHA

Btopoit 3aKoH HbtoTOHa

3akoH Oma

MasTHuk

[padhmkm aBMKEHUs

INeKTprUYecKme Lenu
OTHOCKTENBHOE ABWXEHNE
MocnepoBatenibHOE 1 NapannenbHoe
COEAMHEHNS NPOBOAHMKOB

[TpocTble rapMOHKUYECKMe KonebaHms
CkopocTb

TpeHue

lanbBaHNYECKNE ANEMEHTbI

Pa6oTa n aHeprus

CoxpaHeHue uvnynbca 4

Pabomel, nomeyeHHble 3Hakom ¥, mpebyiom Habop CmaHoapmHsid.

10 3KcnepumMeHTOB,
AOCTYNHbIX Ang 3arpy3ku ¢ caita PASCO

u noptana EDCOMMUNITY.RU

» YCKOpeHue

«  3aKoH Apxumena

e Tbl GbICTP?

» CoxpaHeHue aHeprum

»  ONeKTPOMArHUTHAs MHAOYKUNSA

MarHeTtnsm

[TepBbiit 3aKoH HbOTOHA
Btopoii 3akoH HbloToHa
3akoH Oma
Hanps»xeHue

TpeTuit 3aKoH HbtoTOHa 4
[lBXeHune 3apsga 4

3apspg n anekTpuyeckoe none 4
3aKoH 06paTHbIX KBaAPaTOB

B ONTUKE 4

Monspusauus 4

AGCONIOTHBIA HyNb 4

3akoH boinsa-Mapuotra
Tennota nnasneHns 4

Tennota napoobpa3oBaHus 4
\3meHeHne arperaTHbIX COCTOSHMIA
BeLlecTea 4

TennoemkocTb MeTanna 4
slnepHble U3nyyeHus 4




YcTpoiicteo «CBO60AHOE NafeHne»
673454

« ®oto3arBopHan pamka (2 wr)
672448

«  MynbTnaaryink no usnke
673035

o [latynk aBukeHuns 672435

 [laT4uK OCBELLEHHOCTU
BbICOKOYYBCTBMUTESbHbIIA
672461

 [laT4yuK MarHUTHOro nons
673116

« bapometp/[atynk HU3KOro AaBnieHuns
672447

 [laTyuK CUfbl BbICOKOTO paspeLLeHns

KoMnnekT gaTyukos no hu3nke ana yuutens
@ Haﬁop naTunOB ans yquTenﬂ 674258

[aT4uK IBUXEHIUS NOBOPOTHbIN
672462

 [latuuk abconoTHOro AasneHns/

Temnepatypbl 673137

 [atyuk HanpshxeHus/Cunbl Toka

672442

» [latynk 3apapa 673127
o [latynK HanpsHKeHUs 2-KaHanbHbIN

1 MlMy 673164

« [Jlat4uk anbgpa/6eTTa/ramma n3ny4eHun

(cyetynk lerrepa) 6731546

« Lndposon npeobpasosaresib

672449

« Kabenb yaiMHuTeNb AN AaTHUKOB

673177

673163

218 030 pyo.

€) Boibepute cnoco6 coopa uHdhopmaLuu
ANS Y4uTens

HyXHo pelueHue ana Ucnosib30BaHuA Mbi XOTMM OpUrMHANbHOE pelLeHue
¢ HoyToykamum, MK Ha Windows Ha COBPEMEHHbIX NiaHLeTax

;ﬂ
i 850 YnusepcanbHbii o
SPARKLink (nn| UHTEp(henc AirLink2
672437 673274 672474
13 150 py6. 101 690 py6. 14 900 pyé.

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMHoe oéecneyeHue ang y4uTens

Ona Windows u Mac 0S: Ona Windows u Mac 0S: MporpamMmHoe obecneyeHune
SPARKvue Capstone SPARKvue HD

o Jlnuensua SUL -

oJHononb3oBarenbckas 673033

o Jlnuensua SUL -
oJHononb30BaTenbekas 673275

8 900 pye.

Crasutcs n3 AppStore unm Play.Market

130 pyé.
7 490 pyé. h



JKCnepumeHTbl U UCCNneaoBaHus,
NPOBOAUMbIE C JaHHbIMW KOMNIEKTaMK

CpaBHeHWe Macc B3anMOAEACTBYOLWMX TeN

Bropoii 3aKoH HbloToHa

iamepeHue cun

CnoxeHue cun

BsaumogencTsue Ten

HeBecoMoCTb 11 neperpyska

3aBUCUMOCTb CUAbI YIIPYroCTH OT Aechopmanun

Cunbl TpeHus

VI3MeHeHne 3Hepriy Ten npu COBEPLLEHUN PABOThI
lNepexof NOTEHUMANIbHON SHEPTUN B KUHETUYECKYIO SHEPTUIO 1
o6partHo

CB060AHbIE KONEe6AHNSA rpy3a Ha HUTU 1 HA NPYXXNHE
3anuch KonebaTenbHOro ABMKEHNS

BbIHYXOeHHbIE Kose6aHus

PesonaHc

AsTokone6aHus

YacroTa konebaHuii 1 BbICOTAa TOHA 3BYKa

I3mMeHeHne naBneHns rasa ¢ U3MeHeHueM Temneparypbl
npu NOCTOSAHHOM 06beMe

I3meHeHne o6bema rasa c USMeHeHeM TeMreparypbl
npu NOCTOSHHOM [aBJIEHNN

I3mMeHeHne o6bema rasa c U3SMeHeHem [aBneHus

Mnpuv NOCTOSAHHON Temnepartype

KuneHue BOAbI NpW MOHWKEHHOM [aBSIEHUN
lcuxpomeTp u rurpomeTp

I3mMeHeHne TemnepaTypbl BO3Ayxa Npu afnabaTtHOM CxaTun n
pacLunpeHnm

AnekTpomeTp

MpOBOAHNKM B 3IEKTPUYECKOM NOJe.

LnanekTpukmn B aNEKTPUYECKOM Mose

KoHpeHcaTopbl

JHeprna 3apsHKeHHOro KoHaeHcaTopa

3aBUCUMOCTb YAENBHOr0 CONPOTUBIIEHNS METANN0B

0T Temneparypbl

3aBUCUMOCTb YAENBLHOr0 CONPOTMBIIEHNS MOSYNPOBOAHNKOB OT
Temneparypbl 1 0CBELLEHMNS

MonynpoBOAHWUKOBbLIA AMOS

TpaHauctop

TepmoaneKkTpoHHas aMUccHs

S1BIeHMe 3N1eKTponn3a

ANeKTpUHeCKunii pa3pas B rase

MarHuTHOE B3anMo[eiicTBMe TOKOB

MarHuTHble CBOIICTBA BeLLeCTBa

3aBucumocTb IIC MHAYKLUK OT CKOPOCTU N3MEHEHUS
MarHWTHOrO NOTOKa

3asucumocTts 3G camOMHAYKLNN OT CKOPOCTU U3MEHEHUS
CUbl TOKA N MHAOYKTUBHOCTM NMPOBOAHMKA.

CB060AHbIE 3NEKTPOMArHUTHBIE KONe6aHus
Ocunnnorpamma nepemMeHHOro Toka

KoHfeHcaTop B Lienu nepeMeHHOro Toka

KatyLuka B Lenu nepemMeHHoro Toka

PesoHaHc B nocrefoBaTensHoil Lenu nepemMeHHoro Toka
CnoXkeHne rapMOHMYeCKNX KonebaHmit

[eHepaTop nepeMeHHOro Toka

TpaHcopmarop

VHTepdepeHuns ceeta

Oudppakuus ceeta

Monspusauns ceeta

doToadhheKT

CYeTYMK NOHU3MPYIOLLIMX YacTuL

€© Bbi6epute Habopbl v ycTpoiicTa
N NPOBEeJeHNUs 3KCNePUMEHTOB U3 pasaena
«JlononuuTenbHoe 06opyaoBaHues




KomMnnekTbl 4aTYUKOB

nNo XUMUN

NabopatopHble Habopbl PASCO no Xxumun cocToaT u3 LMgpoBbIX
N1aT4NKOB, C MOMOLLLbIO KOTOPbIX Bbl CMOXXETE OPraHn30BaTh
B LLIKOJSIE COBPEMEHHYH XMMUYECKYH0 1abopaToputo.

Ha6op undpoBbIX 4aTYNKOB PacLLUMPEHHbI NO3BONAET NPOBECTY
0o 40 nabopatopHbIX paboT, NpeayCMOTPEHHbIX MPOrpaMmMoil

Mo XUMUK, a TaKXXe OECATKM IKCNepMMEHTOB BHE YPO4HOro Kypca
XUMUW B PaMKax UCCNeJ0BaTeNbCKOW 1 NPOEKTHOW AeATeNbHOCTH
yyaLmxcs.

Habop undpoBbix gaT4nkoB CTapToBbIil COCTOUT U3 CAMbIX
NONyNAPHbLIX 4AaTYNKOB, C MOMOLLbIO KOTOPbIX MOXHO NPOBECTU
oonee 20 nabopaTtopHbIX paboT Mo Kypecy Xumun.

[laHHble HAGOPbI MOMOrYT OPraHU30BaTh JJAGOPATOPHbIE NPAKTUKYMbI CHeayHOLLIMX
NPeAMETHBIX IMHUI N0 XUMUN:

+  YMK «Cdpepbl» no xumum

e JluHna y4e6HO-meToaun4eckux komnnekcos (YMK) no xumun I'. E. Pyasutuca,
@. . PenbamaHa. 8 — 9 knacchol

o JInHMA y4e6HO-METOANYECKNX KOMMIEKCOB N0 Xumum ang 8 — 11 knaccos
B. B. Epemuna, H. E. KyabmeHko, B. B. JlynuHa, A. A. lpo3nosa, B. 1. TepeHunHa

» JlnHus y4e6HO-MeToanYecKux komnnekcos ang 10 — 11 knaccos J1. C. ly3es n ap.

e JluHnA y4e6HO-MeTOAMYECKIUX KOMMNIIeKcoB no Xxumun gna 10 — 11 knaccos
. H. HYepTtkoBa, . M. YepHo6enbCKoi




Kak paccuuMtaTtb cocTas
@ Bbi6epute Habop [aTYNKOB ANA YYeHUKa

(pekomenpyetcs 1 Habop Ha rpynny u3 2-4 yyawuxca)

CtapToBbIH CranpapTHblit [ PaciumpeHHbli
674272 674273 674274
3 natuymka, 3 nokasaHus 5 [aTyukoB, 5 NOKa3aHuWi 5 faTynKoB, 8 NnoKa3aHuu
o [latyuk pH 672472 o [Jlatuuk pH 672472 o MynbTaaryuk no xumun 672439
» [latyuk yrnekucnoro rasa 672451 « [latymk yrnekucnoro rada 672451 » Jlatyuk yrnekucnoro rasa 672451
o [latyuk kucnopoga 672441 « [Jlat4uk kucnopoga 672441 « [latyuk kucnopoga 672441
« Konopumetp 672471 « Konopumetp 672471
50 330 pVﬁ « 30HA ANd Jatduka Temneparypbl o 30HA OKUCAUTENbHO-
~ cTanbHom 673144 BOCCTAHOBWUTENbHOI0 NOTeHLMana
673648
) 63 630 pyo.
. 76 770 pyo.




€) Boibepute cnocob coopa uHdhopmaLuu
ONS Y4EeHUKA

HyxHo pewweHue gns
UCNONb30BaHNA C HOYTOYKaMu,
MK Ha Windows

Mbi X0TUM OpUrMHanbHoe
peleHne Ha COBPEMEHHbIX
nnaHwerax

HyXHb1 yao6cTBo,
MO6MNbLHOCTb, NPOCTOTA

-
{
Mr

SPARK SLS USBLink | SPARKIink AirLink2
672433 672469 672437 672474
36 900 py6. 5 900 pyé. 13 150 py6. 14 900 py6.

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMmHoe oéecne4yeHue ang y4eHukKa

. Ina Windows u Mac 0S: Mporpammuoe ob6ecneyenue
M0 BcTpoeko B yeTpoiicTeo SPARKvue SPARKvue HD

Mo>XHO Ucnonb30BaTh COBMECTHO  JlnueHsmusa SL — Ha o6pasoBaTesibHoe Crasutcs n3 AppStore unu Play.Market

C KOMMbIOTEPOM C YCTAHOBJIEHHbIM yupexzaeHue 672436

M0 SPARKVue 130 pyé6.
29 900 pyé.

o JlnueHams SUL -
oJHononb3oBarenbckas 673033

7 490 pyo.




JKCNepumeHTbl U UccneaoBaHus,
NPOBOAUMbIE C JaHHLIMW KOMNIEKTaMK

« 0ymcTKa 3arpsi3HEHHOI NOBAPEHHON CoNn 4 » 3akoH lecca
 [lonyyeHue n cBOMCTBA KMCIOpOAa « [lonyyeHne okcupa yrnepoga (IV) n usyyeHue ero CBOICTB.
« [lpuroToBrieHne pacTBOPOB COJEN C OnNpefeNieHHoN MaccoBoil  »  Pacrno3HaBaHue KapboHATOB
L0NeN pacTBOPEHHOO BELLECTBa « KadyecTBeHHOe onpeferneHue yrneposa, B0O40poaa n xnopa
» PelueHune 3KCnepuMeHTanbHbIX 3afad no Teme: B OpraH14eckux BeLlecTBax
INEKTPONNUTIMYECKAS AMCCOLMALMS « [lonyyeHne n cBONCTBA KAPOOHOBLIX KNCNOT
» PelleHue aKkcnepMMeHTanbHbIX 3agad  [lpurotoBneHne pacTBOPOB C 3aZjaHHON MONIAPHON
no Teme: Kucnopog u cepa KOHLieHTpaLuen
« [lonyyeHune aMmuaka 1 U3y4eHue ero CBOMNCTB « [lony4eHue, cobupaHue 1 pacro3HaBaHue ra3os
e Tennota peakuuini 4  KoHueHTpauws pacteopa (3akoH bepa) 4

Pabomel, nomeyeHHble 3Hakom ¥, mpebyiom Habop CmaHoapmHs.id.

10 aKcnepumMeHTOB,
[OCTYNHbIX ANA 3arpy3ku ¢ caitta PASCO
u noptana EDCOMMUNITY.RU

»  3akoH [eil-JTroccaka 1 abContoTHbIN  JlokazaTenbCTBa XUMUYECKON peakLmm
HOJb « Tennota peakuun

o KWCNOTHO-OCHOBHOE TUTPOBaHME «  MexmonekynsipHble CUbl

« KoHLeHTpaumsa pacTeopa (3akoH bepa) « (CopepxaHue KUCNOpoaa B BO3Ayxe

» 3akoH boiing  3aKoHbl Meprnoanyeckon TabnuLbl

JNeKTPOXMMUYEcKue Hatapem MeHpeneesa




KoMnnekT JaT4MKkoB No XMMUMU ANd y4YuTens
@ Hab6op naTtyukoB Ans yYuTensa 674275

4

o MynbTnaatyuk no xummu 672439

 [aryuk nposogumoctn 673118

 [aryuk yrnekucsnoro rasa 672451

« [latyuk kucnopogaa 672441

« Konopumetp 672471

 BbICOKOCKOPOCTHOM CHETYUK Kanenb 672454

« 30HA ANd faTHMKa TEMNepaTypbl BbICOKOYYBCTBUTENbHbIA (3 WT.) 673130
e 30H[ OKUCNUTENbHO-BOCCTAHOBUTENBHOMO NOTEHLUMana 673648

99 300 pyé.

€) Boibepute cnocob coopa uHdhopmaLuu

HyXHo pelueHue ans Ucnosib30BaHus Mb! XOTUM OpUrHHANbHOE pPeLLeHHe Ha
¢ HoyToykamm, MK Ha Windows COBpPEMEHHbIX NNaHweTax
' PE—

== 1]
4

SPARKLink (unw| USBLink AirLink2
67237 672469 672474
13 150 py6. 5 900 py6. 14 900 py6.

€ BbibepuTte COOTBETCTBYHOLLEE
nporpamMMmHoe oéecne4yeHue ang y4urtens

Ins Windows n Mac 0S: SPARKvue Mporpammuoe o6ecneyenne SPARKvue HD

o Jlnuensms SUL — ogHononb3oBatensckas 673033 Crasutcs u3 AppStore unm Play.Market

7 490 py6. 130 pyo.



JKCNepumeHTbl U UccneaoBaHus,
NPOBOAUMbIE C JaHHLIMW KOMNIEKTaMK

Konn4yecTBeHHOe cofiepXKaHue KNcnoposa B BO3ayXe
TennoBoi 3hhekT XUMUYECKNX PeaKLIit: pacTBOPEHUE B BOLE
CEPHOI KUCIOTbI 1 aMMUA4YHON CENUTPbI

OuncTka Bofbl NEPeroHKon

Peakums HelTpanusauum

BsaumopencTeme Hatpus ¢ BOAON

VicnbiTaHne BELLECTB 1 UX PACTBOPOB HA 3NEKTPUHECKYIO
NPOBOAMMOCTb

CpaBHeHWe 3neKTPU4ECKoil NpOBOAMMOCTH
KOHLEHTPUPOBAHHbIX 11 Pa36aB/ieHHbIX PACTBOPOB YKCYCHOM
KNUCNoThl

OnpefeneHne peakuuu cpefibl B pacTBOpax pasHbixX COnei
KnCnoTHO-0CHOBHOE TUTPOBaHUE

MpuHumn Jle Watense

PacTBopeHne ammuaka B Bofe

[opeHue aTUNeHa

[opeHue 6eH3ona

CpaBHeHMe CBOCTB MbINa 1 CUHTETUHECKNX MOLLMX CPEACTB
LLleno4Hble CBOICTBA aMUHOB

9K30- 11 3HAOTEPMUYECKNE peakLun

BnunsHne Temnepatypbl Ha CKOPOCTb XUMUYECKOI peakLum
BnunsHne Temnepatypbl Ha CMELLEHNE XUMUYECKOr0
paBHOBECHUS

ANEKTPONUTHI

CBOICTBA NOHHBIX 11 KOBANEHTHbIX COBUHEHNA

Peakums 4BONHON 3aMeHbI

CtexunomeTpus

€© Bbi6epute Habopbl v ycTpoiicTa
[ANA npoBefeHUa IKcnepuMeHToB U3 pasfena
«JlononHuTENbLHOE 060pYAOBAHUE> cTp. 51




KomMnnekTbl 4aTYUKOB

Nno reorpacpumn

NNabopatopHble Habopbl PASCO no reorpadun cocToNT 13
LPOBbIX AATYUKOB, C MOMOLLbKO KOTOPbIX Bbl CMOXETE
OpraHn3oBaTh J1a60PaTOPHbIE UCCEA0BaTENIbCKME PabOThl B X016
N3Y4EHNS TeM:

3emHas NoBepxHOCTb

feorpadhuyeckas kapra

3emHble 060104KKN: nUTOCAEpa, rnapocdepa, aTmocdepa

OpraHuamsbl Ha 3emsie

[MpupoaHbIe KOMMEKChbI

BrinsiHye YyenoBeka Ha OKpyXXatoLLyo cpeay

[laHHble HAGOPbI MOMOrYT OPraH30BaTh TAGOPATOPHbIE NPAKTUKYMbI CReayoLLImMX
NpeAMETHbIX NIUHWIA N0 reorpaduu:

«  YMK «Cdpepbi» no reorpadum

e JlnHNA y4e6HO-METOANYECKUX KOMMNIIEKCOB M0 reorpadpun ang 5 — 9 knaccos
noa penakumen B. 1. [poHoBa

* JlnHNA y4e6HO-METOANYECKUX KOMMNIIEKCOB M0 reorpadpun ang 5 — 9 knaccos
noa penakumen 0. A. KnumaHoson, A. 1. Anekceesa




Kak paccuutatbh cocTaB

@ Bui6epute Habop fATYNKOB ANA YYEHHUKa
(pexomenpyetca 1 Habop Ha rpynny u3 2-4 yyaiyuxcs)

CtapToBbiH CtaHpapTHbIH
674264 674270
3 partumka, 8 nokasaHum 6 patyukoB, 15 nokasaHuu
o Mynbtuparyiuk norogbl 672473 o Mynbtnaatyuk norogpl 672473
« [Jlatynk GPS 672465 « [Hatyuk GPS 672465
» [latyuk HU3KOro fasneHus/6apometp 672447  [latuuk HU3KOro fasneHus/6apometp 672447
« Mynbtuaatyink: GoneHHocTb/ Temnepatypa/
33 830 I)Vﬁ lposoanumocTs 673167

o [Jlatunk pH 672472
o [latynk aBuKeHus 672435

Bh

60 160 py6.

= 3




€) Boibepute cnoco6 coopa uHdhopmaLuu
EREENTE!

HyXHo pewienue ang Mbi X0TUM OpUrMHanbHoe
UCNONb30BaHNA C HOYTOYKaMM, pelieHne Ha COBPEMEHHbIX
NK Ha Windows nnaHwerax

HyXHb1 ypo6ceTBo,

MO6MNbHOCTL, NPOCTOTA

SPARK SLS USBLink | SPARKIink AirLink2

672433 672469 672437 672474
36 900 py6. 9 900 py6. 13 150 pyo. 14 900 py6.

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMHoe oéecne4yeHue ang y4eHukKa

. Ina Windows u Mac 0S: Mporpammuoe ob6ecneyenune
M0 BcTpoeto B yeTpoiicTso SPARKvue SPARKvue HD

MO0>XHO ncnonb3oBaTh COBMECTHO  JluueHausa SL — Ha 06pa3oBaTeNbHOe Ctasutcs u3 AppStore unu Play.Market

C KOMMbKOTEPOM C YCTAHOBJIEHHBIM yupexaeHue 672436

M0 SPARKVue 130 py6.
29 900 pyé6.

o JlnueHsua SUL -
ojHononb3oBartesibckas 673033

7 490 pyo.




JKCnepumeHTbl U UccneaoBaHus,
npoBOAUMbBIE C JaHHbIMWU KOMNNIEKTaMM

Ha6ntofeHue 3a norofoi 1 heHoNorn4ecKMMmn ABNEHNAMU
OpueHTUPOBaHME Ha MECTHOCTH

HepoBHOCTY 3eMHOI NMOBEPXHOCTM

CbémMKa He6ONbLLIOr0 y4acTKa MECTHOCTN 4
Onpefenexue KoopanHar

A6conoTHas BbicOTa.

LlIkana BbicOT 1 rny6uH 4

Onpenenexue reorpadpnyecknx KOOPAUHAT CBOEro
HACENEHHOr0 NYHKTA W ero BbICOTbI HaJ YPOBHEM MOPS
V13y4eHune penbeda cBOe MeCTHOCTH

Pabomel, nomeyeHHble 3Hakom ¥, mpebyiom Habop CmaHOapmHsid.

Csoitcta Bog MupoBoro okeaHa 4

113y4eHne no3emMHbIX U MOBEPXHOCTHbIX BOA CBOEN
MeCTHOCTN 4

Temneparypa Bo3ayxa

ATmocdhepHoe aaBneHne

BoasHoit nap B atmocdepe

Betep

Hab6noaeHue norofbl U 06paboTka JaHHbIX
Onucaxme Knumara cBOei MeCTHOCTH




KomnnekT faT4MKkoB no reorpacuu gng yuurens
@ Ha6op paTyukoB ong yuutens s74271

o Mynstuaatyuk norofpl 672473
o [latyuk GPS 672465
 [latyuk HU3KOro faBneHus/6apomeTp 672447

» Mynbtupatuuk: ConeHHocTs/ Temnepatypa/llposoaumocTb 673167
o [aruuk pH 672472

o [latynk nBuKeHus 672435

« [laTyuk yrnekucnoro rasa 672451

« [latyuk kucnopoga 672441

» [lartyuk ynstpacpuonertosoro u3nyveHns 673140

« [latyuk ocBeLleHHOCTU 672446

125 700 py6.

€) Boibepute cnocob coopa uHdhopmaLuu
ANS Y4uTens

HyXHo pewieHue ang Mcnonb30BaHUsA Mbi X0TUM OpUrMHANbHOE PeLleHne Ha
¢ HoyToykamum, MK Ha Windows COBPEMEHHbIX nnaHweTax

=T

SPARKLink (1w USBLink AirLink2
67237 672469 672474

13 150 py6. 5 900 py6. 14 900 py6.

€ Bbibepute cOOTBETCTBYIOLLEE
nporpamMmHoe obecne4yeHue gna yumtens

Ins Windows n Mac 0S: SPARKvue Mporpammuoe o6ecnevenne SPARKvue HD

o Jlnuensuns SUL — ogHononb3oBatenbckas 673033 Ctasutcs n3 AppStore unun Play.Market

7 490 pyé6. 130 pyé6.



JKCnepumeHTbl U UccneaoBaHus,
nposonuMble C JaHHbIMX KOMNNIEKTaMK

HabntofeHue 3a norogoi 1 eHonornyeckumm sBeHnsaIMmn « Temneparypa Bo3ayxa

»  OpueHTUPOBaHKE Ha MECTHOCTM « ATmocdepHOe [jaBneHue

* HepoBHOCTW 3eMHOIA NOBEPXHOCTM « BopgsHon nap B aTmocdepe

« [nas3omepHas CbEMKa HEBOJbLLIOr0 y4acTKa MECTHOCTU « Betep

« OnpeaeneHue KoopauHat « Hab6ntogeHue noroabl 1 06paboTKa AaHHbIX

« A6CO0/0THas BbicoTa. LLKana BbICOT W ry6uH « OnuncaHue Knumarta cBOen MeCTHOCTU

» Onpenenexue reorpadpnyecknx KOOPAUHAT CBOEro « CocTas n cTpoeHne atmocdepsbl. VIdyyeHune n 3Ha4eHmne
HACEeNEHHOr0 NYHKTA U ero BbICOTbI HAJ YPOBHEM MOPS atmocdepsl

e l3y4eHue penbeda cBOen MeCTHOCTU  PacnpegeneHue ConHe4HOro Tena u ceeta no 3emne

« (CBoiicTBa Bog MnpoBoro okeaHa
e l13y4eHune noa3eMHbIX 1 MOBEPXHOCTHbLIX BOL CBOEI
MECTHOCTH

€© Bbi6epute Habopbl v ycTpoiicTa
ANA npoBefeHUa IKcnepuMeHToB U3 pasfena
«JlononHuTENnbLHOE 060pYAOBAHUE> cTp. 51




KomMnnekTbl 4aTYUKOB

ANA HaYanbHOMW
LLIKOJIb]

Na6opatopHble Habopbl PASCO ans HavanbHOM LWIKOSbI COCTOAT
N3 LMPOBbLIX JATYUKOB, C MOMOLLbIO KOTOPbIX Bbl CMOXETE
OpraHn3oBaTtb J1abopaTopHbIA NPAKTUKYM MO Nporpamme
OKpYXatoLLLero Mupa B Ha4anbHom Wwkose. Habopbl 06ecne4nBaroT
BO3MOXXHOCTb MOY4EHNS Y4aLLMMNCA Ha4asTbHbIX 3HAHWIA

0 NPUPOAE W YesI0BEKEe, YMEHUIA MO UX U3YHeHUI0, UCCNeA0BaHNUIO.
Y4eHNKI NO3HAKOMSATCA C MOHATUAMM TeMMeparypbl,
3JIEKTPUYECTBA N MAarHeTM3ma, noMyT, Kak nepeaaerca Tenno

1 06pasyetca Néa 1 MHOroe apyroe.

Mo>HO NpoBOAUTL UCCNEeA0BaTENbCKIME NPOEKTLI HA NPUPOAe
1 B LLUKONE.

[laHHble Habopbl NOMOTYT OPraHM30BaTh 1TA6OPATOPHbIE
NPaKTUKYMbI CReyHOLLMX NPEAMETHbIX MNHNIA N0 reorpacum:

« YMK «lLkona Poccumn»
e YMK «[apmoHus»

« YMK «[1naHerta 3HaHwii»
« YMK [Mepcnektusa

 YMK LLkona 2100




CtaptoBbIH

674276

Kak paccuutatbh cocTaB

@ Bui6epute Habop fATYNKOB ANA YYEHHUKa
(pexomenpyetca 1 Habop Ha rpynny u3 2-4 yyaiyuxcs)

CtaHpgapTHbIH

674277

PacLuupeHHbIn
674278

3 naryuka, 9 nokasaHum

MynbTnaarymk norofbl/aHeMomMeTp

673156

[laT4nk BNOXHOCTM MOYBbI
673151

MynbTnaarymk no gomsmke
(Temneparypa / 3Byk / CBeT
673133

30H[, Ang faTtyuka Temneparypbi
NOBEPXHOCTHbIN 673126

30H[, Ang faTtyuka Temneparypbi
cTanbHon 673144

30H[ Ang faTtyuka Temneparypbi
BbICOKOYYBCTBUTENbHbIN (3 LWIT.)
673130

47 280 pyo.

6 paruyukoB, 15 nokasaHuu

MynbTugarquk norogbl/aHeMomeTp

673156

[laT4nK BNaXXHOCTM MOYBbI
673151

MynbTngaryink no gousmke
(Temnepatypa / 3y / CBer)
673133

[at4nk myTHocTn 673121
[at4nk kucnopoga 672441
MynbTAaTiMK no XumMum
672439

30H[ Ang faTyukKa Temnepartypbl
NOBEPXHOCTHbIN 673126

30H[ Ang faTyukKa Temnepartypbl
BbICOKOYYBCTBUTENbHBIN (3 LT.)
673130

93 700 pyo.

9 naryukoB, 18 noka3aHui

MynbTuaarymk norofbl/aHemMoMeTp
673156

[lat4uk BnaxHocTu noysbl 673151
MynbTugarymk no gomsmke
(Temneparypa / 3Byk / CBeT) 673133
[at4uk myTHocTM 673121

[atyuk kucnopoga 672441
MynbTnaatyink no xumun 672439
[laT4mk pacTBOPEHHOrO Kucnopoma
673113

[laT4mK 4acToTbl AblIXaHWS
(HarpyaHbIn) 673128

Py4Hoil CeHcop 4acToThl CepAevHoro
putma 673161

30HA ANs fatymka TemnepaTypbl
NOBEPXHOCTHbIN 673126

» 30HA ANd JaTdnka TemnepaTypbl

BbICOKOYYBCTBUTENbHbIN (3 LWT.)
673130

EMKOCTb Ans akcnepumenTa
«®oToCcKHTE3» 673179

Ha6op «3kocuctema» 673195

162 000 pyo.
=1
= ‘4‘ -
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¢) Boibepute cnocob coopa uHdopmaLuu
AN Y4EHUKA

HyXHo pewieHue ang Mbi X0TUM OpUrMHanbHoe
UCNONb30BaHNA C HOYTOYKaMMu, pelieHue Ha COBPEMEHHbIX
MK Ha Windows nnaHuwerax

HyXHb1 ypo6ceTBo,

MO6MNbHOCTL, NPOCTOTA

SPARK SLS USBLink | SPARKIink AirLink2

672433 672469 672437 672474
36 900 py6. 9 900 py6. 13 150 pyo. 14 900 py6.

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMmHoe oéecne4yeHue ang y4eHuKa

. Ina Windows u Mac 0S: Mporpammuoe ob6ecneyeHue
M0 BcTpoeko B yeTpoiicTeo SPARKvue SPARKvue HD

MO0>XHO ncnonb3oBaTh COBMECTHO  JluueHausa SL — Ha 06pa3oBaTeNbHOe Ctasutcs u3 AppStore unu Play.Market

C KOMMbIOTEPOM C YCTAHOBJIEHHbIM yupexaeHue 672436

M0 SPARKVue 130 py6.
29 900 pyé6.

o JlnueHsua SUL -
ojiHononb3oBartesbckas 673033

7 490 pyo.




JKCNepumeHTbl U UccneaoBaHus,
npoBOAUMbBIE C JaHHbIMWU KOMNNIEKTaMM

HabntogeHus npuaHakoB 0CEHN — U3MEPEHNS TeMnepaTypbl,
BMXHOCTW BO3AyXa, aTMOCIEPHOr0 AABNEHUS

HabntoaeHus NpU3HAKOB 3Mbl — U3MEPEHNS TeMNepaTypbl,
BMXHOCTW BO3AyXa, aTMOCIEPHOr0 AABNEHUS

HabntoaeHus npusHakoB BECHbI — U3MEPEHIs TemMnepaTypsl,
BMXHOCTW BO3AyXa, aTMOCIEPHOr0 AABMEHUS

lpoBeAeHNe OMbITOB MO 3aMEP3aHMI0 BOJI,

TasHNIO Nba 1 CHera

MpoBeAeHNe OMbITOB MO NPOPALLNBAHUIO CEMSIH PACTEHNIA.
Hab6ntofieHue 3a BIaXXKHOCTHH MOYBbI, TEMMEpaTypbl CPeabl.
i3mepeHue TemMnepaTypsl BOAbI, BO3AYXa 1 Tefla Ye0BekKa.
lMpoBeaeHve HaOGNIOAEHNIA 32 NOrooiA: TemMnepaTypa,
BMXHOCTb, BETEP, AABNEHME

HabnoeHue BUSHUA CBETA HA Pa3BMTIE NPOPOCTKA
thaconu

HabnofeHne 3aBUCMMOCTM TeMMepaTtypbl BO3ayXxa

0T PACCTOSHNA A0 UCTOYHMKA SHEPTIL

Ha6ntofieHue cBA3M 3BYKA C KONe6aHUsMN NPeaMeToB
HabnofeHne/onpeaenexre npo3payHocTit NpemMeToB
Habnogatb 06LLMe U OTIUYMTENbHbIE CBOCTBA TEN

11 BELLEeCTB

ArperaTHble COCTOSIHUS BOAbI

Habnogatb COCTOSHNS BOAbI B NPUPOAe

(o6naka, poca, TyMaH, UHem, N3MOpPO3b)

IKCMNEPUMEHTbI N0 HAGKAEHMIO 32 CBONCTBAMM NOYBbI
HabnofeHuns 3a BeTPOM

« HabnoaeHne/n3yyeHne 3Ha4eHNUs ncnapeHus Boabl
INA pacTeHuii

« [lpoBoauTb HabNOAEHNA N CaMOHABNI0AeH s 32 NpoLeccamu
XKN3HELeATENbHOCTMN: 3HA4YEHUE KOXI [N OpraHu3ma

» HabnojeHue pasnuyunili B CBOMCTBAX N0YB

« Habnwopare/nath NpeAcTaBneHne 0 ropHbIX NOpoaax
1 MUHEepanax

o OnpenensaTb pacTBOPUMbIE 1 HEPACTBOPUMbIE B BOAE
Bellectea ¢

- (CBoilcTBa BOgbl ¢

 llccnenosarb cocTaB BO3yxa Ha OCHOBE JEMOHCTPALNOHHBIX
OMbITOB (MPO3PA4YHOCTb, LIBET, 3anax, TENIONPOBOJHOCTb,
pacluupeHue/cxarme) ¢

« HabnojeHue npolecca AbIxaHns pacteHuin ¢

 JKCMEpUMEHT MO rUrieHe NONOCTM pTa 1 yxoaa 3a ybamn ¢

 Onpepenexne 4acToTbl CEPAEYHOr0 putmMa ¢

 Onpepenexne BANSAHNA (PUINYECKINX YIPKHEHUI HA 4aCTOTY
nynsca ¢

« OnpepneneHne 4acToTbl fbixaHus <

 Onpepenexne BANSAHNA (PUINYECKINX YIPKHEHUI HA 4aCTOTY
IblxaHug ¢

« HabnojeHue cBa3N Mexay 4acToTon ¢
[bIXaHNs 1 4acTOTOMN CepAeyHbIX COKpaLLeHUn

 llccnenoBanue BIUAHUS AeATENLHOCTU ¢ YenoBeka
Ha npupony ¢

« (OnpepneneHue kayecTsa oAbl ¢

Pabomel, nomeyeHHble 3Hakom ¢, mpebyiom Habop CmaHoapmHsid.

10 aKcnepumMeHTOB,
AOCTYNHbIX Ang 3arpy3ku ¢ caita PASCO
u noptana EDCOMMUNITY.RU

IHIOTEPMUYECKNE U IK3OTEPMUYECKIE N3MEHEHUS .
OLyLieHne 1 M3MepeHue TemnepaTypsbl .
HarpesaHue 3emnu 1 BObl .
CoxpaHeHue Tenna .
CeeTawascs namna .

[TnaBneHme n KuneHme

CMmeLLmBaHme X004HOM 1 ropsiyen BoAbl
Temnepatypbl B OKpY)XatoLLei cpefie
Y70 TaKoe NpPoOBOJHMK?

Y70 TakKoe aNeKTpUYecKas Lenb




KomnnekT natT4“nKoB ang Ha4YanbHOW LUKOJIbI ang yuutens
@ Habop patunkoB Ang yyutens 674279

1,‘ ; @% R « Jlat4uk kayectBa Boabl 673155 « 30HA ANd JaTduka Temneparypbl
‘-' ‘ \ , )& e MynbTAaTHMK Nnorofbl/aHeMoMeTp BbICOKOYYBCTBMTENbHbINA (3 LUT.)
% '-| “® O 673156 673130
&- ey L « JlaT4uK BNAXHOCTU NOY4BbI 673151 « 3nekTpop onpeaeneHus MOHOB
— D L ' o MynbTuaaT4uk no usnke xnopugos 673967
gg' ’ o \“ (Temneparypa / 3syk / CBer) « EMKOCTb Ans akcnepumenTa
@/i% ; 673133 «®OTOCHHTE3» 673179
J— z:  [laTyuk myTHOCTN 673121 » Habop «3kocuctema» 673195
g #o0 « [atyuk kucnopopa 672441 « Mopenb «Pyka 4enoseka» 673189
e T b= 3 o MynbTuaaT4uk no xumuu 672439 » Habop «Bo306HOBNSAEMbIE UCTOYHUKM
 [laT4uK 4acToTbl AbIXaHWs (HarpyaHbIin) 3Heprun» 673196
673128 » Mogenb «CTpoeHwe rnasa 4enoseka»
» Pyy4HOIl cEHCOp 4aCTOTbI CEPAEYHOTO 673900
putma 673161 « Mogenb cTpoeHus monekynbl 673202
« 30HA ANs JaTdyuka TemnepaTypbl
NOBEPXHOCTHbIN 6731261 287 920 pVﬁ

¢) Boibepute cnoco6 coopa uHdhopmaLuu
ANS Y4uTens

HyXHo pelueHue gns Ucnosib30BaHuA Mb! XOTUM OpUrMHaNbHOE peLleHue Ha
¢ HoyToykamum, MK Ha Windows COBpPEMEHHbIX NNnaHwerax

SPARKLink (unn| USBLink AirLink2
67237 672469 672474
13 150 pyé. 5900 pyé. 14 900 pyo.

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMHoe oéecne4yeHue ang y4utens

Ins Windows n Mac 0S: SPARKvue Mporpammuoe o6ecnevenne SPARKvue HD

» Jlnuensus SUL — ogHononb3oBatenbckas 673033 Ctasutcs u3 AppStore unu Play.Market

7 490 py6. 130 pyo.




JKCNepumeHTbl U UccneaoBaHus,
npoBOAUMbBIE C JaHHbIMWU KOMNNIEKTaMM

HabntofeHuns NPU3HAKOB OCEHU - U3MEPEHNS TEMMEPaTypbl,
BMXHOCTW BO3AyXa, aTMOCEPHOr0 AABNEHUS
HabntogeHus npu3HakoB 3uMbl - UI3MePeHUs TemMneparypbl,
BMXHOCTW BO3AyXa, aTMOCEPHOr0 AABNEHUS
HabntogeHus npu3HakoB BECHbI - UI3MEPEHUS TeMNepaTypsl,
BMXHOCTW BO3AyXa, aTMOCEPHOr0 AABNEHUS
lpoBeAeHNe OMbITOB N0 3aMEP3AHUI0 BOAbI, TAHMIO JibJia
1 CHera

[MpoBefeHne OMNbITOB NO NPOPALLMBAHUIO CEMSIH PACTEHNIA.
HabntofieHue 3a BNIaXKHOCTLH MOYBbI, TEMMEpaTypbl CPeAbl.
i3mepeHue TemnepaTypsl BOAbI, BO3AYXa 1 TeSla Yes0BekKa.
lMpoBeaeHve HabNOAEHNIA 32 NOro4oiA: TemnepaTypa,
BMXHOCTb, BETEP, AABNEHME

HabnogeHne BNUSHUA CBETA HA Pa3BMTIE NPOPOCTKA
thaconu

HabnofeHne 3aBUCMMOCTM TeMNepaTtypbl BO3ayxa

0T PACCTOSHNA A0 UCTOYHMKA SHEPTIL

Ha6ntofieHue cBA3M 3BYKa C KOnebaHUsMN NPeaMeToB
HabnoneHne/onpeaenexne npo3payHocTit NpeamMeTos
Habnogatb 06LLMe U OTNIUYMTENbHbIE CBOCTBA TEN

1 BeLLEeCTB. ArperaTHble COCTOSIHIS BOLbI

Ha6ntofath COCTOAHNUA BOAbI B Npupoze (06naka, poca,
TYMaH, UHei, U3MOpPO3b)

HabnoeHuns 3a BETPOM

IKCMeprUMEHTbI N0 HAGMKAEHNIO 32 CBOWCTBAMM MOYBbI
Ha6ntofeHne/n3y4eHne 3Ha4eHus UcnapeHns BoLbl

QNS PACTEHWIA

NpoBOAMTL HABMIOAEHUS U CAMOHAGMIEHNA 3a NpoLeccamm
XKUSHEAEATENbHOCTM: 3HAYEHME KOXI AN OpraHu3ma.
HabnoeHne pasnnynii B CBONCTBAX NOYB
Habnogats/natb npefcTaBneHne 0 ropHbIX Nopogax

1 MUHepanax

OnpefensTb pacTBOPUMbIE U HEPACTBOPUMbIE B BOAE
BeLectBa. CBOICTBA BOADI

WccnepoBath cOCTaB BO3/YXa HA OCHOBE [8MOHCTPALMOHHbIX
OMbITOB (MPO3PA4YHOCTb, LIBET, 3anax, TENIONPOBOSHOCTb,
pacluupeHue/cxartue)

Ha6ntofeHue npovecca AblxaHus pacTeHun

IKCMEPMMEHT MO rUreHe NoocTh pTa u yxofa 3a 3y6amu
(Mo4emy HYXXHO 4UCTUTb 3Y6bI?)

Onpefenexne 4acToTbl CEPAEYHOr0 puTMa.

Onpepnenexne BANSAHNS (PUINYECKINX YIPKHEHUIA HA 4ACTOTY
nynsca

Onpepnenexne 4acToTbl AbIXaHus.

Onpepnenexne BANSAHNS (PUINYECKINX YIPKHEHUI HA 4aCTOTY
AbIXaHus.

HabntofieHne CBA3M MeXy 4aCTOTON [bIXaHWUs U 4acTOTON
CepAeYHbIX COKPALLEHNI

Wccneposanue BNMSAHNA [eATENbHOCTY YeN10BeKa

Ha npupogy. Onpeaenexne Ka4ecTsa BoAb!

Ha6ntofeHue 3a ABMXEHNEM HEOECHBIX Tesl

Ha6ntopath 06LMe U OTAINYUTENbHbIE CBOCTBA TEN

11 BeLLeCTB. [leMOHCTPALMA CTPOEHUS MOJIEKYbI
lpefcrasnieHne 0 CKeNeTe YenoBeka Ha npuMepe MaHekeHa
(MOJenb pykun Yenoseka)

HarnagHasa gemoHcTpauns paboTbl MblllL, HA MaHEKeHe
(MOJenb pykun Yenoseka)

OpraHbl 4yBCTB 4esi0BeKa. [leMOHCTpaLns CTPOeHMs rnasa
Yenoseka

Wccneposanue BNMSAHUA [eATENbHOCTY YeN10BeKa

Ha npupogy. emoHcTpaumus «Bo3o6HOBNSAEMbIE UCTOYHUKM
SHEprum»

BbipaboTath yMEHUS OPUEHTUPOBATHCA HA MECTHOCTY
HaxoauTb CTOPOHbI ropnaoHTa no GosHuy, komnacy

1 MECTHbIM MPU3HaKaM

€© BuiGepute HabopbI M yeTpoiicTa
191 NPOBefeHUs IKCNEePUMEHTOB U3 pa3fena
«JlononHuTenoHoe 060pyA0BaAHNE» cTp. 52




ONONIHUTENbHOE
obopyaoBaHue

[ng n3y4eHnsa eCTeCTBEHHO-HAYYHbIX AUCLUNANH HACTO HYXXHbI
LOMOJSIHATESIbHbIE MaKeTbl, yCTaHOBKW, MOAENN WUIIN YCTPONCTBA.
Mol npegnaraem Bam BblOpath HEOOXOAUMbIE MHCTPYMEHTbI OT
CEKYHI0MEepOB 1 KaMep AJ1f CO3AaHMA U U3Yy4eHns 3KOCKUCTEM,
cneumnanbHbIX aBBTOMOOMUSIbHBIX TPEKOB ANA U3Y4eHNs AMHAMUKN
[0 CJTOXHbIX KOHCTPYKLA MOCTOB, 1 BbICOKOTEXHOMOTMYHBIX
MOJeneii 4enoBe4eckoro Tena. Tak, Hanpumep, «MoAeNib PyKu
4eJI0BEKa» He MPOCTO MAKeT — 3TO AeiCTBYIOLLUA CIOXHENLLNIA
MaHUNYNATOP, «MbILLLbI» KOTOPOro COKpaLlatTCs B 3aB1CMMOCTM
0T NPUNOXEHHbIX ycunuid. C NOMOLLbIO TaKOr0 YCTPOICTBA MOXKHO
He TONbKO MOJIy4nTb MOJIHOE NpeACcTaBieHne 0 CTPOEBHUN PYKK
4eNI0BeKa, HO W HArNA4HO U3YHNUTb PU3MKY pPblHaros.




[lononuuTenbHoe obopyaoBaHue

0 bBUONOTNIA

_ t EmMKocTb

- = , ANA 3KcnepumeHTa
\ / «DOTOCUHTES» Habop «3kocucrema»
s 673179 673195
—r 8 450 pyo6. 9 390 py6.
| EMKOCTDb
f ANS IKCnepuMeHTa
Sy JkoEmkocTb «MeTabonnam»
o 673768 673769
= 3 659 py6. 766 py6.
Liuchposoit USB
Linchposon MUKpOCKON
mukpockon Kena 673175
673194
27 350 py6. 9 390 py6.
Mopenb Lincpposoi mukpockon
«Pyka yenoseka» Ken-a-vision
673189 673208
47 150 pyé. 65 650 py6.
Mopenb
«CTpoeHue rnasa
YyeJyioBekKa»
673900
21 650 py6.

30HAbI ANA ONpefeneHns KOHLEHTPaLUU UOHOB:
- ammonnsa 673963 16500 pyo6.

- yrnekucnoro rasa 673964 32000 py6.
«Kkanbuua 673965 16500 pyo.

- thropupoB 673966 18500 py6.

« xnopupos 673967 16500 pyo.

o kanua 673968 18500 pyo6.

« Hatpua 673969 13750 py6.

« huTpatoB 673970 16500 py6.

o cBuHya 673971 18500 py6.




[lononHuTenbHoe obopyaoBaHue

N0 ®U3UKE

Mogenb cTpoeHus

[vHamuyeckasn cucrema
PAScar1,2 m
673994

YcTaHoBKa
«GoxpaHeHue
MEXaHUYECKOM IHeprumn»
673991

Akceccyapbl

«CBobOAHOE NajeHue»
673454

Ha6op
Nno 3NEKTPOCTaTHKE
673990

MONEKYNbI
673202
6 050 pyo.

Mopenb
«CTpoeHue rnasa
yenoBeka»
673900

21 650 py6.

24 450 pyé.

113 300 py6.

19 850 py6.

99 050 py6.

ihieoa
ﬁ{ '_'—_w:?.-.\‘_o_‘:__?
l || N K.

Habop Ten
«0TKpoiiTe ans cebs
NAOTHOCTb»

674011
9 550 py6.

Hab6op
«Bo3obHoBNAEMbDIE
MCTOYHUKH 3HEpPruu»
673196

18 850 py6.

InuHamuyeckas
cucrema PAScar 1,2 m
PacwuupeHHas

673996

32 950 pyé.

MoTopu3oBaHHas
Tenexka nepemMeHHou
CKOpOCTH

673923

16 950 py6.

YHuBepcanbHbli
ABTOHOMHbIW
Cmapr-Taiimep
674421

22 555 pyeé.

BbICOKOBONLTHBINA
reHeparop

Bau pe paacpa
673999

51 900 pyo.



Hab6op uHcTpymeHTOB
W MaTepuanos
«CTaTuka»

673927

47 150 py6.

JNasepHas cuctema
«feomeTpuyeckas
onTUKa»

673998

47 150 py6.

Mpu6op

ANA NoAKNHYEHUA
cnexkTpanbHbIX TPY6OK
674002

18 850 pyé.

Nasep auopHbIli
KpPacHbIN
672459

18 850 py6.

YcTpoiicTBo
«Bpema nponera»
673453

7 490 py6.

Pe3oHaHcHas Tpy6a
674013

36 800 pyé.

CTpyHHbIA BUGpaTOp
674014

7 500 pyé.

WcTo4HKK cBeTa
AN ONbITOB MO ONTUKE
673924

11 233 pyo.

CnekTpanbHble TPy6Ku
674003-674010

3 659 - 4 595 py6.

Ha6op «3akoHbl
MAEanbHbIX ra3os»

673203
7950 py6.

doT03aTBOpPHANA paMKa
672448

4 350 pyé6.

Annapar
«TennoBoe paclumpeHue»

674012
47150 pyé.




bannucTnyeckui
MaATHUK
673993

74 550 py6.

Becbl pblYaxHbie
674000

19 850 py6.

BonHoBas mawmHa
673928

75 400 pyo.

Linchposon patumk
ManblX CMeLiEHNNA
Pasco
673169

18 850 pyé.

BpawarenbHas cucTema
673995

86 800 pyo.

Becbl 3NeKTPOHHbIE
2000r
674423

36 770 pyé6.

ba3oBas onTuyeckas
cuctema i
673997

99 999 py6.



[lononuuTenbHoe obopyaoBaHue

no XuMnun

Ha6op
«[nthcpy3us n Ocmoc»
673209

Cexynpomep PASCO,
10 wryk
673992

27 350 pyo.

24 450 pyo.

MarHutHas meLuanka
672455

9 390 pyé.

3ouabl ANS ONpeaeneHus KOHLEHTPALMUN UOHOB:
- ammonua 673963 16500 pyo6.

- yrnekucnoro rasa 673964 32000 py6.
«kanbumua 673965 16500 pyo.

- thropunos 673966 18500 pyo.

« xnopupos 673967 16500 pyo6.

- kanua 673968 18500 pyo.

« Hatpua 673969 13750 pyo6.

« hutpatos 673970 16500 py6.

- cBuHya 673971 18500 pyo.

[lononuutenoHoe obopyaoBaHue

N0 rEOrPA®UN

Liuchposoit USB
Cekynpomep PASCO, MUKpOCKON
10 wryk 673175
673992

27 350 py6. 9 390 pyé.

Komnac,
Ha6op (20 wr.)
673901

1 872 pyeé.




NlononHutenbHoe obopygoBaHue

ANA HAYANbHOW WWKOJIbI
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Komnac,
Ha6op (20 wr.)
673901

1 872 pyeé.

Mopenb cTpoeHus
MONEKyNbl
673202

6 050 pyé.

Mopenb
«CTpoeHue rnasa
YyeJjioBekKa»
673900

21 650 py6.

Ha6op
«Bo3obHoBNAEMDIE
MCTOYHUKMN 3HEprum»
673196

18 850 py6.

EMKocTb

ANA 3KCNepMMeHTa
«MOTOCUHTE3»
673179

8 450 pyo.

Lucpposon
mukpockon Kena
673194

27 350 pyo.

Cexynpomep PASCO,
10 wryk
673992

27 350 pyo.

Ha6op Ten
«0TKpo#Te Ans cebs
NAOTHOCTb»

674011
5 550 pyé.

Mopenb
«Pyka 4yenoseka»

| /\
| E 673189
47 150 pyé.

Linchposoit USB
MUKpOCKON
673175

9 390 pyo.

Ha6op «3kocucrema»
673195

9 390 pyo.

EMKoCTb

ANA 3KCnepumeHTa
«MeTtabonuam»
673769

766 py6.



Linpposbie nabopatopuu PASCO B knacce

LinchpoBsibie naéopatopun PASCO adpdhekTBHO paboTatoT B KOMMIEKCE C APYrMM 060pYA0BaHNEM:

NHTEPAKTUBHbIMW OOCKaMu, Ancnineamu, LOKyMeHT-KaMmepamu, HeT6yKaMI/I W NiaHLWeTamu,
cucrtemamu onpoca.

WHTepakTUBHbIE AOCKU U AUCNIIEN

®poHTanbHas paboTa B Knacce HesaMeHUMa, 310 6eccnopHo. Kpome 06bI4HON TPALULIMOHHONW DOPMbI
paboThl, y4UTESb TaK K& MOXET BbIBECTU HA MHTEPAKTUBHbINA 3KPaH PE3yNbTaThl IKCNEPUMEHTOB,
NPOBOANMbIX C NOMOLLLIO LncbpoBbix nabopatopuin PASCO, ynpasnstb NporpamMMHbIM 06ecnedeHem
C NMOMOLLbH MHCTPYMEHTOB UHTEPAKTUBHON JOCKMU, BKITHOHATH N1EMEHTBI J1a60PaTOPHbIX MPAKTUKYMOB
B XO[ YpOKa, CO3[IaHHOr0, Hanpumep, B cpefe Activinspire.
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ActivBoard 500 Mobile EST — . .
UHTEPaKTMBHAs [0CKA C YNbTPaKOPOTKO(OKYCHbIM WTepakTuBHbIid komnnekc TeachTouch 65
MPOEKTOPOM Ha MOBUIIbHOI CTOIKE.

JloKkymeHT-Kamepa

[loKymMeHT-Kamepa — camblii NPOCTOil Croco6 «0LMdpoBaTb» NGO NEYaATHbIN U TPEXMEPHbI
06BbEKT MnuK, Hanpumep cnocod TPAHCMPOBATL JEMOHCTPALMOHHbIA 3KCMEPUMEHT HA 3KpaH Unu
WHTEPAKTUBHYIO JOCKY.

MpakTtuyecku nobas fokymeHT-kamepa AVerVision (mogenu U15, F15, F33, F55, M70, PL50)
NHTErpupyeTcs B nporpamMmHoe o6ecneveHne SPARKvue Ha komnbtoTepax PC unu Mac n moxeTt
NCNONb30BaTHCA L1 CTATUYECKON (OUKCALNM 3KCNEPUMEHTOB, MPOBOAUMbIX C MOMOLLBH LIMGIPOBLIX
patdqmkoB PASCO, a Takxe CbeMKM X0Aa n1abopaTtopHoil paboTsl.

O6patnTe BHUMAHWE, MHOTUE OKYMEHT-KamMepbl NOCTABNAIOTCS C NEPexXofHUKaMu Ans MUKPOCKOMOB,

TO 6CThb C MOMOLLbIK OKYMEHT-KamMepbl MOXHO BbIBECTI Ha GONbLLOI SKPaH KapTUHKY U3-Noj OKynspa
MUKPOCKONa.

[okymeHT-Kamepa Aver F55




HeTtbyku 1 MOOGMNbHbIE NNAHLLETDI.
lnaHwetbl Android u NMnaHweTsbl iPad.

Ha nnaHwweTbl 2-B-1 unu HeTOYKM Nerko yctaHasnueaetcs nporpamma SPARKvue, koTopasi pacnosHaet
He TonbKo Aat4uk PASCO, HO 1 BCTPOEHHbIE AATHMKIK TaKue, HanpuUMep, Kak rupockon, web-kamepa,
aKCesiepoMeTp, ¢ KOTOPbIMU MOXXHO TaK XXe NPOBOAUTL 9KCNEPUMEHTalbHbIE PabOThbl.

! B HoyT6yKax ClassmatePC nporpammHoe o6ecnedeHne SPARKvue yxxe npeayCcTaHOBEHO.

Cuctema onpoca y4awmxcs ActivExpression 2

OfMH 13 KNKYeBbIX NPUHLMMOB HOBLIX 06pa3oBaTebHbIX cTanfapToB (ProC HOO, 000) — yxoa

0T PONA YHUTENS B KA4YECTBE HACTaBHIKA, (DOPMUPOBAHIE CTaTyca 6NIM3KOT0 K «UTPatoLLEMy TPEHEpPY>.
Mcnonb3ys cructemy onpoca u TeCTUPOBAHNS, Y4UTENb GbICTPO NOMY4aeT CPe3 3HaHWIA, KapTy OTBETOB
KaX[0ro Y4eHNKa, YTo NO3BOJISET, KaK HacTpanBaTb, KOPPEKTMPOBaTb PaboTy BCErO Knacca,

TaK 11 paspabatbiBaTb HHANBMAYANbHbIE NPOrpaMMbl 06y4eHus.

ActivExpression 2 — 370 KOMMJIEKCHAA M MPK 3TOM 04€Hb MPOCTas B UCMONb30BaHNUM CUCTEMA
onpoca yyawumxcs, crnoco6CTBYHLLAA UX COBMECTHOM paboTe U OTKPbIBAKOLLAA [LOMOMHUTENbHbIE MYTH
BOB/IEYEHNA B y4eOHbINA NPOLecC.

MpuBblyHas nonHas QWERTY-knasuartypa ¢ natuHckumun 6yKBamMu 1 KWpUuLeid No3BonseT BBOLUTb
NpefsIOKeHUs, MaTemaTnyeckine hopmynsl, 4po6bu, BbIGUPATL HYXXHbIE OTBEThI U3 HECKONbKMX
npeffiaraemblx, a yBeMYEHHbINA AUCnnen 0T06PasUT Kak BONPOCHI, TaK 1 OTBETbI HA HUX HA PYCCKOM
A3bike. [ToaaepxnBaeT opmat BONPOCOB, 3afaBaeMbix Ha ak3ameHax MMA v EF3. Y10 nenaet cuctemy
0npoca 3PMEKTUBHLIM UHCTPYMEHTOM MOATOTOBKM K BbIMYCKHbIM 3K3aMeHaM 1 atTecTauuu.

ActivEngage 2 — nporpamMmMHOe peLleHne — NPUIIoXKeHne 415 NaHLWETOB U KOMIbIOTEPOB, C TEM Xe
06LLUMPHBIM (PYHKLMOHANOM, NErko yCTaHaBA1BAaeTCA HA NNAHLLETHI U NMO3BONAET NOAKIYATL AAXeE
YOaneHHbIX Y4EHUKOB, HANpUMep, HaXOASLLUXCSA Ha AOMALLIHEM 00Yy4eHuN.




[Ilporpamma nopaepxku obpa3oBaHus

B Liensx noBbILLEHNUs pe3ynbTaTUBHOCTY U COLMANbHO-3KOHOMUYECKON 3 (EKTUBHOCTI BHOIKETHbIX
pacxo/0B... PEKOMEH[I0BAHO... BKJIH04aTb B 06513aTeNIbCTBA NOCTABLLMKA. ..

06yyeHue nuL, OCYLLIECTBIISLOLLMX UCMONb30BaHMeE 11 06CTY)KIBAHME NOCTABIISIEMOT0 060PYA0BaHMS;
obecreyeHne DYHKLNOHNPOBAHNS CNYXGbl TEXHUYECKON 11 MHCHOPMALMOHHON NOALEPKKY,
no3BonstoLLei 06ecneyuntb 3chDEKTUBHOE UCMOSb30BaHME NOCTABSEMOr0 060PYA0BaHMS

B 06pa3oBatesibHOM NpoLecce.

Mucbmo MuHucTepcTBa 06pa3oBaHns 1 Hayku Poccuiickoin ®eaepatum
«0 3aKynke 060pynoBaHMa ans 06Le06pa30BaTeNbHbIX YYPEXAEHNIA»

Komnanusa Polymedia — BefyLuin poCCUNCKNIA NOCTaBLLNK
KOMMNEKCHbIX PELLEHUA 1 ayanoBM3yanbHOro 060pya0BaHNs
Ha PbIHKE 06pa30BaHNs.

Jlydwve y4e6Hble 3aBeIeHNS BbIOMPAIOT KOMMAHNIO

KaK OTBETCTBEHHOI0 1 HafieXHOr0 COLMaNbLHOro napTHepa.

3A0 «Monumeana» ABASETCA 0GULMANbHBIM MNAPTHEPOM TaKMUX
3BECTHbIX 06Pa30BaTENbHbIX KOHKYPCOB Kak «Y4uTeNb rofa»,
«[leparornyeckuii ge6tT», «Bocnutatens roga». Polymedia aBa
roaa noapan npuaHaeanach Jlydiuein KOMMepPHeCcKon KoOMNaHuen
rofia B 06pa3oBaHui N0 UTOraM ONpoca YnTaTesbCKON
ay[MTOPWUK aBTOPUTETHOMO POCCUIACKOr0 Nefarornieckoro
N30aHNA «Y4uTeNbCKOM rasetbl». GOTPYAHMYECTBO U NOAAEPKKA
06pa3oBaTesibHbIX Y4PeXAEHNIA JeACTBUTENBHO ABNSAETCS
NPUOPUTETHLIM HanpasfieHem aeatenibHocT Polymedia.

PykoBOLCTBO KOMMAHNUI NOHUMAET, YTO CAMOE BaXKHOE YCIIOBMeE
AN PasBUTUS — 3TO aKTUBHAs METOAMYECKAs, TeXHUYecKast
1 MHCPOPMALMOHHARA NOAAEPXKKA.

KomnnekcHas nporpamMma noaaepxku 06pa3oBanus
BKJIH04aeT B ceobs:

o TexHUYEeCcKyto NoamnepxKy;

«  00y4eHne paboTe ¢ UHTEPAKTUBHLIMU U APYTUMM
YCTPOWCTBAMY;

» MeToan4eckyto noaaepxky;

o IHdhopmaLMOHHYIO NOAAEPXKKY;

 [Iporpammy noamep>xKu passuTist TBOPYECTBA Y4aLLUXCS;

» COTpyaHn4ecTBO C TBOPYECKUMN LLIKONAMU;

« [lpodheccroHanbHble KOHKYPCh;

» (CneyuanbHble NporpamMmbl NpUOBPETEHMS;

«  KoHdhepeHLun.

R
ull e f Il
| 0 e

|

|

i

Ik

b 'ﬁ

(No A®-241/18 ot 21.06.2011)

Bce nHTepakTMBHOE 060pY0BaHKE NOCTABNAETCA
C METOANYECKMM NOCO6MEM 1 00YHAOLLMM BUAEO-KYPCOM.

YcnewHo aeicTeyet npoheccMoHanbHOe nefgarornyeckoe
WntepHeT-coobiectso http://www.edcommunity.ru/, 3necb
MOXHO B Jll060€ Bpems:

* y3HaTb NOCMEAHNE TEHOEHLMN MUPA UHTEPAKTUBHbIX
TEXHOJSIOMMIA B 00Y4eHUY;

*  0O6MEHATLCS ONbITOM C eVHOMbILLTIEHHUKAMU;

e MONYYUTb METOANYECKYIO N TEXHUHECKYH NOALEPXKKY;

*  UCMOMb30BaTb OBLUNPHYIO 6UOBNNOTEKY LM POBLIX
06pa3oBaTesbHbIX PECYPCOB;

» CKayaTb CLieHapui abopaTopHbIX paboT No qusinke,
XUMUK, GUONOTUN U eCTEBCTBOSHAHMIO;

*  TPUHATH Y4acTNe B KOHKYPCAX U KOHGepeHLMsX
CoobLyecTsa;

* TPUHATH Y4acTne B TEMATUYECKMX BEOGMHAPaX U OHMaliH-
KOH(hepeHLMsX, B MacTep-Kraccax.

Mporpamma o6y4eHus B aBTOPU30BaHHOM Y4e6HOM LieHTpe
KOMMaH1M NPeAnonaraeT pasHble YpoOBHN U hOpPMbI:

e HayanbHblil ypOBEHb

o [IpofBUHYTHIA YPOBEHb

« TblOTOPCKAs NporpaMma

OyHOe, 3204HOE, ANCTAHLMOHHOE 06Y4eHune

.
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YuaCTHUKA
CoseTbl

MNopaeprKKa

Nudopmauna Jlyullee

3apernctpupyimntecb Ha edcommunity.ru

« O6meHMBanTecb naeAamMmm n onbiTOM C eANHOMbILWIEHHUKamMu

+ [TMonb3syntecb 6UbNNoOTEKON LMPPOBLIX 06pa3oBaTesIbHbIX PeCypCcoB
« [lonyuaiTe KOHCYNbTaLN 3KCNEPTOB

« Y3HaBaWTe NocnegHne TEHAEHLUMN COBPEMEHHbIX
obpa3oBaTesibHbIX TEXHONOTUI

+ YuactByiTe B KOHKYpcax 1 KoHdpepeHumnax CoobuiecTBa

« [lonyyainte MeTogNUYECKYIO U TEXHNYECKYIO NOAAEPIKKY
no pabore ¢ ayano-Bm3yanbHbiM 060opynoBaHnEM

+ YvyactBynte B Be6MHapax

« O6uwaiTecb C Konaeramm

www.edcommunity.ru
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3A0 lonumepua»

117218, r. MockBa,

yn. KpxuxaHoBckoro, a. 29, K. 1
Ten./thakc: 8 495 956-85-81/84
®akc: 8 495 956-85-84
info@polymedia.ru
www.polymedia.ru

3A0 «Monumepgua-Camapa»
443056, r. Camapa,

yn. JlyHasapckoro, a.34, ocpuc 17
Ten./cpakc: 8 846 266-54-08
samara@polymedia.ru
www.samara.polymedia.ru

000 «[lonumepua-Ya»
450054, r. Viba,

npocnekT Canasara HOnaesa 3
Ten./thakc: 8 800 700-74-07
ufa@polymedia.ru
www.ufa.polymedia.ru

000 «[onumepmna-BopoHex»
394030, r. BopoHex,

yn. MpomblwnexHas, 4. 4, oguc 402

Ten./takc: 8 473 261-15-50
voronezh@polymedia.ru
www.voronezh.polymedia.ru

www.polymedia.ru

000 «lMonumepuna-KpacHopap»
350002, r. KpacHopap,

yn. Atap6ekosa 1/1

Ten./dpakc: 8 861 200-16-73
krasnodar@polymedia.ru
www.krasnodar.polymedia.ru

000 «Monumepua-Merepoypr>»
198020, r. CaHkT-lleTepbypr,
yn. bymaxuas, a. 18
Ten./takc: 8 812 448-16-37
spb@polymedia.ru
www.spb.polymedia.ru

000 «Monumepuna-Ypan»
620131, r. EkaTepuH6ypr,

yn. ®ponos.a, 4. 25

Ten./dpakc: 8 343 373-42-55
ural@polymedia.ru
www.ekaterinburg.polymedia.ru

000 «Monumeaua-Kasanb»
420111, r. KasaHb,

yn. [13epXXuHckoro, a. 12
Ten./dpakc: 8 843 292-05-80
kazan@polymedia.ru
www.kazan.polymedia.ru

000 «fonumepana-Cnbupb»

630099, r. HoBocubupck, yn. BoenHas 2
Ten./chakc: 8 383 363-28-38
sibir@polymedia.ru
www.sibir.polymedia.ru

MpepcrasutenscTeo Polymedia

B Kasaxcraue

010000, r. AcTaHa, Pecny6nunka KasaxcraH,
ynuua Kabanban bateipa, 6/1, bL «Kackan»
Ten./cpakc: 8 10 7 7172 92-64-16
cis@polymedia.ru

www.polymedia.kz

Mpepcrasutenncteo Polymedia

B Y36ekucTaHe

100000, r. TawkeHT, np-T. Myctakunnuk 75,
busHec-ueHTp «HKOHENb»

Ten.: 8 10 998 71 237-28-38
info@polymedia.uz

www.polymedia.uz




