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Linchposbie nabopatopun PASCO

20 npu4MH no4Yemy cTouT BblbpaTh Lucposblie nabopatopun PASCO?
YT0 paet npumeHeHue yucpposbix nabopartopuit PASCO?
Kak co6patb ¥ paccyuTatb COCTaB KOMNEKTa?
KomnnekTbl gaTumkoB no 6uonorum

KoMmnnekTbl faT4yMKoB No m3sunke

KoMnnekTbl 4aT4MKOB N0 XMMMHK

KomnnekTbl AaT4MkoB no reorpacuu

KoMnnekTbl 4aTYMKOB ANS HAYaNbHOIA LWKONbI
[lononHutenbHoe 06opyaoBatne

Liuchposbie naboparopun PASCO B knacce

Mporpamma nopaepxku o6pasoBanus



IKCMEPUMEHT — UCTUHHBIA NOCPEaHUK
MEXAY 4eN0BEKOM W NMPUPOSI0IA.
NeoHapao aa BuHum




TeHLeHUMS BHEAPEHWUS U NPUMEHEHUS COBPEMEHHbIX
TEXHOJIOrMYECKMX HOBLUECTB, CPEACTB MHMOpMaLM-
OHHO-KOMMYHMWKALMOHHBIX TeXHONOrniA B 06pa3oBa-
HUW, BCE Yallle TpebyeT NpeacTaBneHns U 06paboTKu
UHhopmauuu B uudpoBom chopmare. Knaccuyeckue
WHCTPYMEHTbI, KOTOPbIE MPUMEHAKOTCA NS nosyye-
HUsA, c6opa 1 06paboTKM MHopmauun (Hanpumep,
TOT XK€ aMnepMeTp U TOHOMETP), OMEePUpPYIOT aHa-
NOrOBbIMW JAHHBIMI, KOTOPbIE MO CTapUHKe (PUKCK-
pytoTCs B Tabnmuax B TeTPAAu.

LlndopoBseble nabopatopuy ONEpUpyoT TEMU Xe AaH-
HbIMU, HO Ha Ka4eCTBEHHO HOBOM ypoBHe. CoBpe-
MEHHbIE TEXHONOrMYECKNE PELLEHNS TPEOYIOT UHbIX
TEXHOMOrMA  06y4eHNs, MO3BOMSAIT  MPUMEHATH
HOBbIE METOAMKW, MO-HOBOMY CTpPOMTb 06pa3oBa-
TesbHbIA npouecc. O HE06X0AMMOCTM NPUMEHEHUS
LUMAPOBLIX N1abopaTopuii 1 HOBbIX NeAArornvecKmx
TEXHOMOrMA FOBOPUTCA M B HOPMATUBHbIX 06pa3o-
BaTeNbHbIX JOKYMEHTaX — TaK, Hanpumep, B NyHKTE
0 Tpe6oBaHMaX K pesynbrataM OCBOEHWUS OCHOBHOIA
06pa3oBaTefibHON MporpaMMbl OCHOBHOFO 06LLEro
006pa3oBaHns OFHUMUN U3 3aa4 CTABATCSA OBJlAfEHME
yMeHusiMU hOpMySIMPOBATh MMMNOTE3bI, KOHCTPYMPO-
BaTb, MPOBOAUTL 3KCMEPUMEHTbI, OLEHMBATb MOJTY-
YeHHble Pe3ynbTaThl; OBMAAEHNE YMEHNEM COMOCTAB-
NATb 3KCMEPUMEHTaNbHbIE U TEOPETUYECKME 3HAHWA
C 06bEKTUBHbIMM peanusmn Xu3Hu... (Pepepansb-
HbIil FOCYapPCTBEHHbIA 06pa3oBaTeNbHbIi CTaHAAPT
OcHoBHoro o61ero 06pa3oBaHus).
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HeTt6yk ClassmatePC

Lincdposas nabopatopus PASCO — WHHOBALMOHHOE
peLLeHne Ha OCHOBE LMGPOBbLIX JATHUKOB, YHUKAMb-
HbIX CpeacTB cbopa 1 06paboTKM MHGOpMaLMK,
nepeaoBoro MporpamMMHOro 06ecnevyeHus, [onosn-
HUTESIbHOr0 11a60pPaToOpPHOro W AEMOHCTPALMOHHOIO
o6opynoBaHns. [JaHHOe pelleHne, BapuaTUBHO MO
CBOEMy coctaBy — 6onee 70 pasfinyHbIX Haume-
HOBaHM [AT4YMKOB, M3 HuX 6onee 20 YHUKaNbHbIX
MYNbTUAATYMKOB; HA BbIGOP MOSb30BaTeNen 7 BULOB
YCTPOWCTB ANs NOAKNIOYEHUS K KOMMbOTEpY U C60-
pa nHdopmauun, U3 HKUX 2 YyCTPOMCTBA aBTOHOMHOIO
cbopa N 06paboTKM WMHCGOPMALIMK, HEOTrpPaHWYEHHO
60/bLIOE pa3Hoo6pa3ve NabopaTtopHOro M JemMOH-
CTpaumMoHHOro obopynosaHus — 6onee 1500 Haume-
HOBaHMN.




Mynbtupatumkn PASCO Ha MONHOCTLH LUCPPOBOIA
TEXHOSIOMMW MO3BONAKT Tenepb Nonyyatb U PUK-
CUpOBATb HECKONbKO M3MEpPEHUI. Tenepb He HYXXHO
MMETb HECKONbKO OTAESNIbHbIX JAaTYMKOB ANS M3Mepe-
HWIA 1 NONYyYeHns Habopa NokasaHui, 0AHOPOAHbIX
UNKU pasnnyHblX. Bbibupas MynsTUAATYUK MONAbL30-
BaTeSib MOMy4aeT MHCTPYMEHT ¢ 6OMbLINM YUCIOM
N3MEPEHWNI, 9KOHOMMT MECTO Ha Ero XpaHeHuw.
MynbTnaaTynK CTOUT MEHbLUE, YeM Habop OTAENb-
HbIX [1aTYMKOB, CMIOCOOHBIA Er0 3aMEHMUTD.

CpenctBo c6opa n 06paboTku nHpopmaumum SPARK
SLS fBnsetcq MOGUNbHBIM WHTEPKDENCOM, MMEeT
CEHCOPHBIA 9KpaH A1 OTOGPaXEeHUs pPe3ynbTaTos.
BcTpoeHHoe nporpaMmMHoe 06ecneyvyeHne MMeeT WH-
Tepdhenc eauHbin ¢ MO Ans nepcoHanbHbIX KOM-
MbOTEPOB C OMEepPauMOHHbIMU CUCTEMAMU CEMENCTBA
Windows 1 MacOS n gns nnaHWweTHbIX YCTPONCTB
iPad n yctpoicts Ha Android.




Peructparop o
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Knaccuyeckas MeToAMKa BbICTPauBaHUs 3aHATUIA C
NPOBELEHNEM 3KCMEPUMEHTOB CTPOMTCA MO CNeayto-
LLE CXeme: y4uTenb 06bSCHAET HOBYIO TEMY; 3aTeEM
ANs 3aKpensieHns martepuana pellarTcs 3ajaqu Ha
NPUMMEHEHNE W3Y4EHHOro marepuana, NpUMeHeHUs
HOBOW (HOPMYNbl — MATEMaTM4eCKO MOJENn fB-
NIEHNs UK NpoLiecca; ecnu no3BosfeT yyebHas npo-
rpaMma, To 06yyaroLLmecs NPoBOLAT NabopPaToOPHbIN
9KCMEPUMEHT, HA KOTOPOM OHW UMET BO3MOXHOCTb
Ha NpakTUKe NOATBEPANTb BEPHOCTb U3NOXEHHOI Te-
opun. Meparoruyeckast HOBU3HA B MPUMEHEHMMN LIND-
poBoii na6opatopuu PASCO — 3T0 npenocTaBneHune
B pacnopsbkeHue 06y4alolmxcs He TOSIbKO 060py-
[0BaHuUs, HO 1 3apaHee NoAroTOBJIEHHbIX CLiEHapUeB
BbINOSTHEHNS PaboThbl C NOCTAHOBKOW Npo6iembl. Cam
9KCMEepPUMEHT, HabMAeHNSA, NOJTyHeHHbIe NoKa3aHus
1 06paboTKa pe3ynsTaToB AOJHKHbI MOATONKHYTH «UC-
cnejoBatenis» K CBOMM OTKPLITUAM, BbICTPAMBAHUIO
MoKa Hen3BeCTHOM eMy MatemaTtnyeckoin mogenu. Ca-
MblIA BOXHbIA MOMEHT B JaHHOM MOAX0Le — WUTOro-
BOe 06CYX[JEHWEe MOJy4eHHbIX Pe3yNbTaToB, KOJek-
TUBHbI aHanM3, UTOroBble BbIBOALI. IMEHHO Ta
NOAXOA MO3BONSET BbLICTPOUTH CUCTEMY 06YHeHus,
npy KOTOPOM JOCTMraeTcs MakCUmarbHOe KayecTBO
06y4eHHOCTH.

AdHHbIX

N

Xplorer GLX




H'.I.l' ” Mo

Pa6ota ¢ nporpamMmmHbiM o6ecneveHnem SPARKvue
MO-HOBOMY CTPOWT CaMm MpPOLECC NPOBEAEHMS 3KC-
nepumeHTa. TyT Ha NepBOe MECTO BbIXOAWUT Meja-
FOrMYEeCKUiA NPUeM NOCTPOEHMS 3aHATUSA Ha OCHOBE
TeXHONnorun npo6nemHoro obyyeHus. B npouecce
e | 3aHATUS 06YYaIOLNMCS NPUXOAUTCA HA MPAKTUKe

| NPOBOANUTb Hay4HbIE NCCNEA0BAHMS.

HayyHoe uccnefoBaHue SBNSETCA 06LMM TepMu-
HOM /11 0603Ha4€HNSA MHOrO4MCIIEHHbIX CMOCO60B,
C NOMOLLbIO KOTOPbIX CYObEKT NONy4aeT MHgopma-
LU0 06 OKpY)KaoLLEM MUPE 1 BbICTPAUBAET UHAM-
BUAYalIbHbI 6aHK 3HAHWIA.

CMCTeMa o6opynosaHus PAStrack
= ] i




CueHapuin nabopaTopHOro nNpPakTuKyma

[locTaHOBKa BOMpoca
[MporHo3npoBaHune pesynbrara
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B naHHoM katanore Mbl NpeCTaBUAN HALUW PELLEHNS

AN 06pa3oBaHMa Ha 6a3e LMCGPOBLIX NabopaTopuii ,
PASCO. OxBaTiTb MOMHbIA NEpeYeHb BCEro Haume-

HOBaHWA — TMpPaKTUYECKU Hepeanu3yemas 3afaqa.

3[eCb 0XBa4eHbl KOMMNEKTbI ANS Ha4aNIbHOI LWKOABI,

npeameToB (hM3MKO-MATeMaTUHecKoro U ecTecTBeH-

HO-HAY4YHOro UMKNOB — (hU3NKa, Xumus, 6uosorus,

(husuonorusa 4enoseka, reorpadus. B kaxaom Lmkne ]
nosib30BaTeNi0 NpejiaraeTcs Bbl6paTb TOT BapUaHT

KomMMyekTauun (N0  HauMEHOBaHMID COLEPXUMO-

ro u/wnu 6104XeTy), KOTOPbI Hanbonee MONHO ero

ynoBNeTBopsieT. TakKe B KaXAOM BapuaHTe MOXHO

03HAKOMUTLCS C NepeyHeM nabopaTopHbIX U AEMOH-

CTPaLMOHHBIX paboT, KOTOPblE MOXHO JAHHON KOM-

NIeKTaLmnen noKpbITh.

Ba)kHO OTMETMTb, 4TO BCE KOMMIIEKTbI OYAyT NOCTaB-
NATHCA C UHCTPYKLMEN MO MPUMEHEHMIO NPOrpamm-
HOro obecnevyeHms, METOAMYECKUMI MaTepuanamu,
roToBbIMK pa3paboTkamu CLeHapueB K nabopatop-
HbIM pab6otam — 6onee 60 — no ou3nke, XMMuu, ;

6uosnoruu, reorpacuu, OKpyXxaroLLemy Mmupy. \




BHe Knacca

YeTpoiictea PASCO nerko 6pathb ¢ 06014

L5 NPOBE/IeHNS YPOKOB BHE KMAaCCHOM KOMHATbl —
OHU NPOYHbI, HAEXHbI U He TPE6YIOT MOCTOSHHOIO
NOJKNOYEHUS K 3NEKTPU4ECKON CETH.

Tak, Hanpumep, AN 9KOJOrN4ecKoro
1CCNef0BaHNsA BO3bMUTE C COOON AaT4MK
BNAXXHOCTU M0OYBbI, Ka4€CTBA BOJbI, AATYMK
MNOJIOXKEHUS 1 YCTPOICTBO COOPA AHHbIX

SPARK SLS; ans usy4eHus norofHbIxX ycrosui
LXe Y4eHNKamMn MNajLmnx KnaccoB peKoMeHLyem
MYNbTUAATHUK NOrofpl.




20 nNpuYMH NoYemMy CTOMUT BblbpaThb
uugposbie nabopatopuu PASCO?

10.

®abpukn komnanum PASCO pacnonoxkeHsl B GLUA

FapaHTvm 5 NeT 0T NPOV3BOANTENS — 0YEHb MPOYHbIE
1 HafieXXHbl€ YCTPOMCTBA, YTO CHUXXAET CTOUMOCTb
BllafieHnA

Hanuyune MYNbTUAATYMKOB: O[JHO YCTPOWCTBO — MHOTO
3MEpPEeHNiA, NO3BONAET 3KOHOMUTL CPELCTBA U BPEMSA

MHoroo6pasue gat4ukos (>70)

MHoroo6pasue LONONHUTESNbHbIX, B TOM YUCTE
BbICKOTEXHOMIOTMYHbIX YCTPOMCTB, /11 TPOBEAEHUS
9KCMEePUMEHTOB (0T KONBOYEK, 10 MHXEHEPHbIX
KOHCTPYKLNIA)

MHOoroypoBHeBO€ 1CMONb30BaHNE OT Ha4YarnbHOIA LUKOMbI
10 BbICLLEro 06pa3oBaHuNs

MynbTunnarhopmMeHHOCTb
(Windows, MacOs, i0S, Android)

[0TOBbIE CLieHapuu NabopaTopHbIX paboT

Ha pycckom a3bike (60 cLeHapues) npelyCTaHOBNEHbI
Ha rpacuyecknx nHTepdelicax, AOCTyNHbI

[ CKaYMBaHms Ha cante edcommunity.ru

BbicOKas TOYHOCTb Nokasauui, go 10+

LLInpoKnit oxBat CHUMaeMbIX NOKa3aHuM
0T Temneparypbl 40 MyTHOCTM BOJpbI.

11.
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20.

AmepukaHckas Komnanus PASCO scientific BoT yxe 50 et aBnsercs nugepom
B 06nacTu NPOM3BOLCTBA LU POBLIX 06pa30oBaTeNbHbIX NabopaTopuii

KomnaHus Polymedia y>xe 60s1ee 15 f1eT Ha pbIHKE W ABSAETCSA HAZEXHbIM MOCTaBLUKOM
COBPEMEHHbIX NHHOBALMOHHbBIX PeLUeHN Ans 06pasoBaHus.

LLnpoknii BbIGOP rpacpuyecknx nHTepeiicos

OT crewuuanbHoro ycTponctaa otobpaxeHus SPARK
SLS 0 ncnonb3oBaHus MOBUMbHbIX YCTPOICTB
(cmapToHOB, NNAHLLETOB)

BCTpOGH VHCTPYMEHTapWiA MatemMaTu4eckux MeTo0B
dHannaa.

EQVHbIN nHTEpdelic n hopmart AaHHbIX Ans BCeX
YCTPOWCTB [jaeT BO3MOXHOCTb AENIUTLCA MaTepuanamm
C NOMOLLbH 06/1a4HbIX CEPBUCOB, OTNPABNATb

10 3/1eKTPOHHON NoYTe, Ny6/IMKOBaTh B ON-line
6nbnunoTekax

Bo3aMoXXHOCTb cO3[aHus LabnoHa paboT — noLiaroBas
VIHCTPYKLMA ANS y4eHuKa.

B03MOXHOCTb KOMMJIEKTOBATb Nt0ObIE HAOOPbI

noA Nto6ble Lenin 1 3aa41, B TOM YUCHE N5 BbICLUEN
LUKOJTbI, C UCMOMb30BAHNEM CMELMaNbHOI0 UHTepdenca
Xplorer GLX

ToHKas HacTPOIiKa YacTOTbl CHATUS NOKa3aHWiA

Manas norpeLHoCcTb TOYHOCTU U3MEPEHNS

MNopnepxka nons3osarenein edcommunity.ru

Bupeokypc ¢ npumepamu UCnosib30BaHus LG poBbIX
na6oparopuii

PerynspHole on-line Be6uHapsbl

Y10 paet npumeHeHune LUpoBbIX

naéoparopuit PASCO?

e (60p U aHanM3 aHHbIX B peXKUMe peasibHoro BpeMeHm

*  B03M0OXHOCTb OHNANH-NOALEPXKKI BO BPEMS NPAKTUYECKOro 06y4eHus

*  VBenu4eHne NPoN3BOAUTENLHOCTY NabopaTopuK, YTO NO3BONAET
TpaTUTb MEHbLLIE BDEMEHN Ha YCTaHOBKY 060PYA0BaHNS 1 YAENATh
60MblLE BPEMEH NPOLIECCY 00Y4eHNs!

¢ CHWKeHMe CTOUMOCTI BNaJeHus, 3a cHeT yHuBepcansHocTy M0,
[ATYMKOB 1 aHANM3aTOPOB, A TaK XK€ PaCLUMPEHHON rapaHTum — 5 net!



Kak cobpaTtb 1 paccyuTartb COCTaB
KOMMnekKTa?

Cnenys HWXenpuBeSEeHHON UHCTPYKLIMK, Bbl CMOXETE JIerko co6path 1 paccymTarb CTOUMOCTb
BalLLIero Komnmnekra gar4nkos n ob6opygnosanus PASCO.

Hanpumep, Bbl XOTUTE NMPUOOPECTU KOMMEKTbI JATYMKOB 1 000PYA0BaHME ANs KabuHeTa nusnku.
Takxxe npeanonoxXum, 4To Balla ayautopus oyaet AennTbcs Ha 6 paboyux rpyn.
11 Bam TpebyeTca KOMNNEKT 060pya0BaHMA 1 JATYMKOB )14 NMPenoaaBaTens.

Onpenensemca ¢ KOMNNeKTamu Ans y4eHuKa

Ha aTom ware onpegensiemM He06X0AUMbIiA BapMaHT Habopa JaT41KoB

lUar 1 U3 Tpex Npeanaraembix;

BblﬁepVITe Haﬁop [aTYMKOB CrtaptoBbli, CTaHAAPTHbINA, PacLUMpeHHbI
Ang y4eHukKa Hanpumep, Bbl 0CTaHOBWM CBOI BbIGOP HA Habope — CTapToBbINA.

Heo6Xxo04nMmMo onpenenuTbes, kKak 6yaeT oCcyLecTBNATLCA cO0p,
mar 2 oTo6paXkeHne 1 06paboTka MHGOopMaLMN.

V13 npef1oXeHHbIX PeLUeHIi, NpeanosioxXnMm, YTo Ball BbI6GOp —
PeLuerue ans ncnonb3oBaHusa ¢ HoyToykamm u K.

Bbi6epute cnocob c6opa

MHChopMaLum Ang y4eHuKa
Hanpumep, Mbl MOXeM CAenath crefyowmin Bbioop — USBLink.

OTXOAMM OT HaLLero BbI6opa Ha NpeablayLLemM Luare 1 JBUrasch BHU3 BAOJb
mar 3 TOr0 Xe CToN6La npuxoanm K pewennio — Ans Windows n Mac0S: SPARKvue.

BblﬁepMTe COOTBETCTBYHOLLEE M0 TpebyeTca Ha paboymne MecTa Y4eHIKOB B KONM4ECTBe 6.

nporpaMmmHoe obecneyeHue BbiGupaem BapuaHT nuueH3nm SL — Ha 06pa3oBaTeNibHOe YYpeXaeHNe.
Ang y4eHuka

Mpoxoanm aHanoruyHble Wwaru Ans KOMINeKTaUuu Habopa AaT4nKoB 11 060PYLOBAHNS AN1S YIUTENS.

Ecnu TpebyeTcsa Kakoe-T0 AONOSTHUTESIbHOE 060PYA0BaHNE, KOTOPOE NMPUBOAUTCS
ﬂOHOﬂHMTEﬂbHOE B 6POLLIOPE, TO 3aHOCKM W ero B HaLl 06LLMiA Habop.

oﬁopvnoaauue JlonycTim, Ham Hy>XeH B KOMMNEKTe A1 NpenoaaBaTens
Habop «3aKOoHbl UAeaNbHbIX Fa30B».




lpeactaBum HaLL BbI6GOP — KOMNAEKT LUpoBbLIX NN1abopaTopuid
no ou3uKe Ha Knacc, B cnepyroLlei Tabnuue c yueTom
Heo6XxoaAMMOro KonM4ecTBa euHULL;

HaumeHoBaHue KonuyecTtBo
KomnnekTbl y4EHUKOB

War 1 Ha6op CtapToBblii

War 2 NHTepdeitc USBLink

LWar 3 MO SPARKvue SL

KomnnekT yuutens

War 1 Habop gatynkoB ang yuyuTens 1
IIET 850 YHuBepcanbHblii MHTEpenc 1
LWar 3 PASCO Capstone SUL 1

NononuutenoHoe o6opyaoBaHue
Habop «3akoHbl neasnibHbIX ra3oB» 1




KomMnnekTbl 4aTYUKOB

Mo 6uonorum

Na6opatopHble Habopbl PASCO no 6uonorum cocTosT U3 LndpoBbIX
[aT4YMKOB, C MOMOLLIbK) KOTOPbIX Bbl CMOXXETE OPraHW30BaTh B LUKONE
COBPEMEHHYH NabopaTOPUIO MO U3YHEHUH YESTOBEKA U OKPYXKAHLLINX
ero donopb! U hayHsl.

Ha6op unppoBbIX 4aTYNKOB PacLUMPEHHbIA NO3BOMSAET NPOBECTY

0o 30 nabopatopHbIX paboT, NpeayCMOTPEHHbIX MPOrpaMmMoi

no 61oNorMK, a TaKxKe JeCATKN 3KCNepuMEeHTOB BHE YPO4YHOI0 Kypca
ononorun B paMKax UccreaoBartesibCKon 1 NPOEKTHON AeATeNIbHOCTU
yyalLLmxcs.

Ha6op undpoBbix Aat4nkos CTapToBbIA COCTOUT U3 CaMbIX
NONYNAPHbLIX 4ATYNKOB, C MOMOLLbIO KOTOPbIX MOXHO NPOBECTU
6osnee 10 nabopaTtopHbIX PaboT No Kypcy 6uonoruu.

Habop gatynkoB ®u3nonorus 4esoBeka no3BosmnT y4eHnKam
N3y4nUTb CBOE TEN0, PU3NYECKME N XUMUYECKNE MPOLIECCHI,
NPOUCXO0siLLME B MX OPraHn3Me BO BPEMS efibl, B TEHEHNE
Harpy30K 1 0TAbIXa

[laHHble HA60OpbI NOMOrYT OpraHM30BaTh N1a60PATOPHbIE NPAKTUKYMbI
CnefytoLLmX NpeaMETHbIX JIMHUA N0 6UONOTUN:
«  YMK «Cdpepbl» no 6uonoruu

e JInHMA y4e6HO-METOANYECKNX KOMMIEKCOB MO 610NIOrnn «JTMHNA XKU3HU»
noja penakumei B.B. MaceyHuka. 5 — 9 knaccel

«  JInHMA y4e6HO-METOANYECKNX KOMMIEKCOB N0 6uoniorun ans 5 — 11 knaccos
B. B. Nace4Huka u ap.

» JInHMA y4e6HO-METOANYECKNX KOMMIEKCOB N0 6uosiorun ans 5 — 11 knaccos
H. . CoHnHa n ap.




Kak paccuutaTtb cocTaB

@ Bui6epuTe Habop faTYNKOB ANA YYEHHUKa
(pexkomenpyetca 1 Habop Ha rpynny U3 2-4 yyawyuxca)

CtapToBbIi CranpaptHbii Jl PacwmpeHHbii
674259 674260 674261
4 patymka, 4 nokasanus 5 paTyukos, 12 noKasaHui, 9 natyukos, 13 noKa3aHui,
«  [1aT4uK yrnekucnoro rasa 672451 1 ycTpoicTBo 2 yCTpOKCTBA

« [latyuk kucnopoga 672441

o [Jlatymk yrnekmcroro rasa 672451  [latuuk konopumerp 672471
+  Har4uk Hu3Koro Aasnenus/bapomerp o [latyuk kucnopoga 672441 « [laTyuk yrnekucnoro rasa 672451
672447 e [Jlatymk HU3Koro fasneHus/bapomerp » [aryuk kucnopofa 672441
* Hariuk pH 672472 672447 « [latyuk ataHona 673166
» Jlatyuk Kayecta Bofbl 673155 « [laT4uk HU3KOrO aaBneHus/bapometp
o [atyuk norogpl/AHemomeTp 673156 672447
« EMmKoOCTb ons aKkcnepumMeHTa « [latyuk npoBogumoctu 673118
«@oTOCUHTE3» 673179 « [Jlat4uk noropbl 672473

o [Jaruuk pH 672472
» Mynbtupatyuk Temneparypsl 673136
» JkoEmkocTb 673768

P EMKOCTb ANt 9KCepumeHTa
D) «MeTa6onuam» 673769

8l "l ]
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dusnonorusa Yenoseka

674263

5 natuukoB, 5 nokasaHui, 1 akceccyap

« JlaT4nK 4acToTbl fbIxaHus 673162

» PY4HOIN CEHCOp YacTOTbl CEpAEYHOro putma 673161
o [Jatyuk KT 673115

» [Jlatyuk cnmpometp 673143

e MyHAWTYK ana cnupometpa 673770

o [laTyuk cunbl 672452




€) Boibepute cnoco6 coopa uHdopmauuu
NS YYEeHuKa

HyxHo peweHue gns Mb! XOTUM OpUrHHaNbHOE
UCNONb30BaHNA C HOYTOYKaMu, pelieHne Ha COBPEMEHHbIX
MK Ha Windows nnaHweTax

HyXHbl yao6cTBO,
MO6MNbHOCTb, NPOCTOTA

SPARK SLS Xplore GLX USBLink SPARKIink AirLink2

672433 [IJ[] 672475 672469 [[]] 672437 672474
A 4 ) 4 ) 4

€ BbibepuTte COOTBETCTBYHOLLEE
nporpamMmHoe obecneyeHue ang y4yeHuka

v v v

Ina Windows u Mac 0S: MporpamMmuoe obecneyeHune
M0 BeTpoeHo B yoTpoiicTso SPARKvue SPARKvue HD

Mo>HO0 1CnoNb30BaTh COBMECTHO JInueHsus SL — Ha o6pasoBaTensHOe Crasutcs n3 AppStore unu Play.Market
C KOMMbKTEPOM C YCTAHOBEHHBIM ydpexzaeHue 672436
0 SPARKVue

o Jlnuensns SUL —
ojHononb3oBarenbekas 673033




JKCnepuMeHTbl U UCCNe0BaHus,
nposonuMble C ﬂaHHbIMM KOMNAeKTamu

MeTa6onuam gpoxoken ¢ pH noysbl ¢ - [loroga B Teppapuyme ¢
o [lbixaHne n pOTOCUHTE3 pacTeHuin « Perynuposanue Tennatena ¢ » Pornb 6ydhepa B 61010rM4ecKmx
« [lbixaHue npopacratLLnx CeMsH « BomaunpH ¢ cucTemax
« [leiicTBue hepmeHTa « QOuuctka Bogpl ¢ * VIHTEHCMBHOCTbL (hOTOCMHTE3A
» Ocmoc « Kneto4yHoe AbixaHue B Apoxokax ¢ [NS BOAHON hayHbl ¢
» lcnapexue + JHepreTMyeckas LEHHOCTb NuTaHus ¢ « 9KT 1 thakTopsbl, KOTOPbIE BIUSIOT
e KNUCNnoTHbIN 00XAb « lA3y4yeHne MUKpPOKNIMMATa Yepes Ha cepaue @
 [IpoHuLaeMOCTb MeMOpaHbI Temneparypy o YnpaxHeHus n put™m cepaua @
« QOpraHusmsbl u pH » lA3y4yeHne Mukpoknumara o YNpaxHeHMs 1 YacToTa AbixaHus @

« MbiweyHas yctanocts @
« (06bem apixaHus @

Pabomel, nomeyeHHble 3Hakom ¢, mpebytom Habop CmaHoapmHsii.
Pabomei, nomedeHHble 3Hakom ¥, mpebytom Habop Ou3uos02us Yesosekd.

10 aKcnepumMeHTOB,
[0CTYNHbIX Anga 3arpy3ku ¢ canta PASCO
" nopTana EDCOMMUNITY RU

KncnoTHbIA foXab [bIxaHne pacTeHuin n oToCUHTE3
 [IpoHuLIaEMOCTb MEMOpaHbI  [bixaHue npopacTawLLmx CemsH
» OpraHuambl n pH * ll3y4enue mukpoknumara
« Ponb 6ychepos « Ocmoc

« [leiicTBue (hepmeHTa » lAcnapexue




KoMnnexT AaTynkoB no 6uonoruu Ans yuutens
@ Habop naTynKoB ANg YYUTENS 674262

« [Jlatyuk konopumetp 672471 « EMKOCTb ns aKcnepumeHTa

o [Jlatyuk yrnekucroro rasa 672451 «MeTabonusm» 673769

« [latyuk kucnopoga 672441 « EMKOCTb N1 9KCnepumMeHTa

» [laTyuk ataHona 673166 «@PoTOCUHTE3» 673179

« [laTyuK HU3KOro JaBneHus/bapomeTp o JlaTynk 4acToThbl AbixaHnsa 673162
672447 » Py4HOIM CEHCOp YaCTOTbI CEPLEYHOr0

« [latyuk npoBogumoctn 673118 putma 673161

» [latyuk noroapl 672473 « [Hatyuk 3Kl 673115

o [latyuk pH 672472 « [Jlatyuk cnupometp 673143

*  MynbTuaarynk Temnepatypsl 673136 o MyHawTyk ang cnupomeTpa 673770

»  9koEmkocTb 673768 « [at4uk cunbl 672452

€) Boibepute cnoco6 coopa uHdhopmaLuu
AN Y4uTens

HyXHo pelieHue ans ucnosib30BaHuA Mb! XOTUM OpUrUHaNbHOE peLleHue Ha
¢ HoyToykamum, MK Ha Windows COBPEMEHHbIX NylaHLWweTax

SPARKLink (unu| USBLink AirLink2
672437 672469 672474
v v

€ BbibepuTte COOTBETCTBYIOLLEE
nporpaMMHoe oéecne4yeHue ana y4urens

v v

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

« Jlnuensuns SUL — ogHononb3oBatenbckas 673033 Crasutcs n3 AppStore unu Play.Market



JKCnepuMeHTbl U UCCNe0BaHus,
nposonuMble C ﬂaHHbIMM KOMNAeKTamu

Buonoruyeckue cuctembl pH no4BbI e VIHTEHCMBHOCTb (DOTOCUHTE3A ANs
«  Metabonuam apoxoken « PerynupoBaHue Tenna Tena BOAHOI (payHbI
» KretoyHoe AblxaHue e BopawupH « 9KT 1 thakTopsbl, KOTOPbIE BAUSIOT HA
»  OOTOCMHTES + Ounctka Boap! cepaue
« [lbixaHne npopacTatoLnx CemMsH « Pa3mep Knetku o YNpaxKHeHus 1 put™m cepaua
« [leiicTBue hepmeHTa » lAcnapexue o YNpaKHeHMs 1 YacToTa AbIXaHus
o [ndpcpysns « Kneto4yHoe AbIxaHue B ApOXOKaxX » MbilweyHas ycTanoctb
» Ocmoc + bpoxeHue apoxokeit « 006bem AbixaHus
» llcnapexue « JHepreTMyeckas LEHHOCTb MUTAHNA » MeToAbl NO3HAHMSA XWUBOW NPUPObI
e KnUCnoTHbIN 00XAb « lA3yyeHne MMKpPOKNIMMATa Yepes « 3aconeHue noys
 [IpoHMLaEMOCTb MeMOpaHsbI Temneparypy » lHconauna n ce3oHbl
» OpraHuambl n pH * ll3y4eHue Mukpoknumara - [omeocras
» Pornb 6ydhepa B 610NIOrM4eCKMX  [loroga B Teppapuyme
cuctemax

© BbiGepute HabopbI M yeTpoiicTa
191 NPOBeJeHNs IKCNEePUMEHTOB U3 pa3fena
«JlononHuTennLHoe 060pyA0BaAHUE> cTp. 47




KomMnnekTbl 4aTYUKOB

Nno (PU3MKeE

Na6opatopHble Habopbl PASCO no douanke cocToAT U3 LMAPOBbIX
[aT4YMKOB, C MOMOLLIbK) KOTOPbIX Bbl CMOXXETE OPraHW30BaTh B LUKONE
COBPEMEHHYH (DU3NYECKYH TabopaTopuio.

Ha6op unppoBbIX JaTYNKOB PacLUMPEHHbIA NO3BOMSAET NPOBECTY
1o 40 nabopatopHbIX paboT, NPeayCcMOTPEHHbIX NPOrpaMmMon no
(hn3uke, a TaKXKe JECATKN 3KCNEPUMEHTOB BHE YPOUHOI0 Kypca
(hbn3nKn B pamkax mccrenoBatesibCKomn 1 NPOEKTHON eATeNIbHOCTU
yyaLLuxcs.

Ha6op undpoBbix Aat4nkos CTapToBbIA COCTOUT U3 CaMbIX
NONYNAPHbLIX 4ATYNKOB, C MOMOLLbHO KOTOPbIX MOXHO NPOBECTU
00 30 nabopatopHbIX paboT No Kypcy OU3NKW.

JlaHHble Habopbl MOMOTYT OPraHn30BaTh S1A60PATOPHbIE NMPAKTUKYMbI
CleayoLLmMX NPeaMETHbIX NIMHUA N0 UIUKE:

e JluHWA y4e6HO-METOANYECKIUX KOMMNIIEKCOB MO on3nke AN 7 — 9 Knaccos
A. B. lMepblwKknHa u gp.

«  JInHMA y4e6HO-METOANYECKNX KOMMIIEKCOB N0 (u3unke ans 7 — 11 knaccos
H. C. MNypbiweson, H. E. Baxeesckoit

o JInHna y4ebHO-MeTOANYECKMX KOMMIIEKCOB no douanke ana 10 — 11 knaccos
B. A. KacbsiHoBa

e JluHns y4e6HO-MeTOANYECKIX KOMMNIIEKCOB No ousnke ans 10 — 11 knaccos
(pusnko-martemarmyeckoro npocpuna I. 1. Makuwesa n gp.

«  YMK «Cdpepbl» no dusnke

o Jlnnug y4e6Ho-meToau4eckux komnnekcos (YMK) no ousnke «Apxumen»
astopa 0. @. KabapanHa. 7 — 9 knaccbl




Kak paccuuMtaTtb cocTas

@ Buibepute Habop AaTYMKOB ANIA YYEHHUKA
(pexomenpyetcs 1 Habop Ha rpynny u3 2-4 yyaiyuxcs)

CtapToBbIH CraHpapTHblit [ PacluupeHHbIi

674256 674257 673261

4 patymka, 8 nokasaHun 11 partuukos, 14 noka3aHui 11 patynkoB, 19 noKa3aHun
o [latyuk aBmxeHus 672435 o [atuuk aguxeHus (2 wr) 672435 « YctpoicTeo «GB060HOE NafeHMe»
o [latyuk cunbl 672452 e [atyuk cunbl (2 Wwr) 673454
« [Jatyuk HanpshkeHue/Cuna Toka 672452 « YcTpolicTBO «Bpems nponera»
672442  [Hatyuk HanpsbxkeHue/Cuna Toka 673453
 [lat4mK marHutHoro nonq 673116 672442 « ®oto3aTBOpHas pamka (2 L)
 JlaT4uK MarHuTHOrO nons 672448
673116 o [latyuk gBuxeHus 672435
« [Jlat4nk A6CONIOTHOE AaBreHne/ « [laT4MK OCBELLEHHOCTH
Temneparypa 673137 BbICOKOYYBCTBMUTENbHbIN
« 30HA ANs JaTd4uKa TemnepaTypbl 672461
cTanbHom 673144 « [laT4uK MarHuTHOro nons
 Jlat4nk ocBelLeHHOCTM 672446 673116
 [atuuk ypoBHA 3ByKa 673114 » bapomertp/[lat4nK HU3KOrO AaBeHUs
« [Jlatynk 3apspa 673127 672447
« @0T03aTBOPHAsA pamka (2 wr) « 30H[J Ang fatyuka Temnepartypbl
672448 CTanbHOM 673144
Pbiccti| » LudpoBoii npeobpasosartesib  JlaT4uK Cuiibl BbICOKOIO paspeLleHmns
> 672449 673163
« YcTpolicTBo «Bpems nponerta» o JlaT4uK OBUXXEHNS NOBOPOTHBINA
673453 672462

o [lat4nk abCoNTHOrO
nasnenus/ Temnepartypbl 67313

 [atymk HanpspkeHus/Cunbl Toka
672442

« Ludposoii npeobpasosaresib
672449

« Kabenb yanuHuTENb 4015 aT4NKOB
673177

ml"'lﬂ




€) Boibepute cnocob coopa uHdopmauuu
NS YYEeHuKa

HyxHo peweHue gns Mb! XOTUM OpUrHHanNbHOE
UCNONb30BaHNA C HOYTOYKaMM, pelieHne Ha COBPEMEHHbIX
MK Ha Windows nnaHwerTax

HyxHb1 yao6cTBo,
MO6MNbHOCTb, NPOCTOTA

SPARK SLS Xplorer GLX USBLink SPARKIink AirLink2
672433 [IJ 672475 672460 [ 672437 672474

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMmHoe oéecne4yeHue Ang y4eHuKa

, Ina Windows 1 Mac 0S: Mporpammuoe obecneyexue
M0 BcTpoeko B yeTpoiicTeo SPARKvue SPARKvue HD

MO0>XHO ncnonb3oBaTh COBMECTHO « JlnueHsusa SL — Ha 06pa3oBaTeNbHOe Ctasutcs u3 AppStore unu Play.Market
C KOMNbIOTEPOM C YCTAHOB/IEHHbIM yupexnaeHue 672436
10 SPARKVue

o JlnueHams SUL -
ojHononb3oBarenbekas 673033




JKCnepumMeHTbl U UCCNneoBaHus,
npoBOAUMbBIE C JaHHbIMWU KOMNNIEKTaMM

* YCKOpeHue

«  3aKkoH Apxumeaa

» LleHTpocTpemMuTensHas cuna
» Kpyrosoe fiBuxeHue

» CoxpaHeHue aHeprum

»  3akoH ®apages nHayKuumn
« Tennota nnasneHus

« Tennota ucnapeHus

»  3akoH lyka

e Mmnynsc

e Cunbl

» MarHuTHOe nose KartyLuku

« MarHuTHOe none NOCTOSAHHOr0 MarHuTa

« [lepBblil 3aKOH HblOTOHA

Btopoit 3akoH HbtoTOHa

3akoH Oma

MasTtHuk

padhmkmn ABMKEHUS

AneKTpuyeckune Lenu
OTHOCUTENbHOE [BUKEHNE
lMocnenosaresibHOe W NapansiefibHoe
COeJNHEHNs NPOBOHUKOB

[MpocTble rapMOHUYECKME KonebaHms
CkopocTb

Tpenue

[anbBaHNYECKNE 3NIEMEHTbI

Pa6ota v aHeprus

CoxpaHeHue uvnynsca 4

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

10 aKcnepuMeHTOB,
J0CTYNHbIX Anga 3arpy3ku ¢ canta PASCO

n noprana EDCOMMUNITY.RU

» YCKOpeHue

»  3aKkoH Apxumena

e Tbl GbICTP?

» CoxpaHeHune aHeprum

»  ONeKTPOMarHUTHas MHAYKUNA

MarHeTnsm

[MepBblIi 3aKOH HbtOTOHA
BTtopoii 3akoH HbloToHa
3akoH Oma
HanpskeHune

TpeTuit 3aKoH HbtoTOHa 4
[lBXeHune 3apsna 4

3apsa u ANeKTPUYECKoe none 4
3aKOH 06paTHbIX KBaApaToB

B ONTUKE 4

Monspusauns 4

AGCONIOTHBIN HyNnb 4

3akoH boina-Mapuotra @
Tennota nnasnexus 4

Tennota napoobpasoBaHus 4
1I3mMeHeHne arperatHbIX COCTOSHUIA
Bellectea 4

TennoemkocTtb MeTanna 4
slnepHble U3nyyeHus 4




KomnnekT gaTyMkoB no ousuke gng yuurens
0 Haﬁop naTunOB ans V‘IMTBHH 674258

i
b

YctpoiicTeo «GB060HOE NaaeHne»
673454

« ®doTo3arBopHan pamka (2 wr)

672448

«  MynbTnaarynk no ouanke

673035

o [latynk aBuKeHus 672435
« [laT4nK OCBELLEHHOCTN

BbICOKO4YBCTBUTEbHbI
672461

 JlaT4uK MarHuTHOrO nons

673116

« bapometp/[atynk HU3KOro AaBneHns

672447

« JlaT4uK CUNbl BbICOKOrO pa3peLLeHus

673163

[aT4uK BKEHIUS NOBOPOTHbIN
672462

« JlaT4uk a6CONOTHOrO faBneHus/

Temneparypbl 673137

 [atymk HanpspkeHus/Cunbl Toka

672442

« [Jlatyuk 3apsga 673127
o JlaT4uK Hanps>KeHUs 2-KaHasibHbINA

1 My 673164

« [Jlatyuk anbgpa/6eTTa/ramma nsnyveHun

(cyetymk leirepa) 6731546

« LudpoBoii npeobpasosartesib

672449

« Kabenb yaIMHUTENb 118 AaTHNKOB

673177

€) Boibepute cnocob coopa uHdhopmaLuu

ONS yyuTens

HyXHo pewieHue ana ucnosb30BaHuA Mb! XOTUM OpUrUHANbHOE pelLeHne
¢ HoyToykamu, MK Ha Windows Ha COBPEMEHHbIX NiaHLeTax

- "‘“"""“-'
W - e 3
. 850 YHuBepcanbHblif o
SPARKLink m uHTepdenc AirLink2
672437 673274 672474

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMHoe oéecne4yeHue ang y4urtens

Ona Windows u Mac 0S: Ona Windows u Mac 0S: Mporpammuoe obecnevyeHune
SPARKvue Capstone SPARKvue HD

o JlnueHsus SUL —
0JHononb3oBarenbckas 673033

o Jlnuensns SUL —
0JlHoMnosb3oBaTenbeKas 673275

Ctasutcs u3 AppStore unu Play.Market



JKCnepumMeHTbl U UCCNneoBaHus,
npoBOAUMbBIE C JaHHbIMWU KOMNNIEKTaMM

CpaBHeHMe Macec B3aUMOJENCTBYOLWMX Ten

BTtopoii 3aKoH HbloTOHA

13mepeHue cun

CnoxeHue cun

BsaumogencTsue Ten

HeBecoMOCTb 1 neperpyska

3aBMCUMOCTb CUJTbI YNPYrocTyh OT fechopmaLim

Cunbl TpeHus

VI3mMeHeHWe 3Hepruy Ten nNpm COBEPLLEHUMN PabOThI
lepexof NOTEHUMANbHON SHEPTUN B KUHETUYECKYH SHEPTUI 1
o6partHo

CB060HbIE KONIEOAHNA rPy3a HA HATU U HA NPYXXNHE
3anuck Kone6aTeNnbHOro ABUKEHNSA

BbIHyX[eHHble KonebaHus

Pe3oHaHc

AsTokone6aHus

HacrtoTa KonebaHuii 1 BbICOTa TOHA 3BYKa

I3mMeHeHVe AaBneHns raza ¢ U3MeHeHUeM TeMnepaTypbl
Npu NOCTOSAHHOM 06beme

13mMeHeHne 06bema rasa c U3SMeHeHem TeMrneparypb!
NPy NOCTOSAHHOM [aBNEHNN

I3mMeHeHne 06bema rasa c M3SMeHeHem [aBneHus

Mpu NOCTOSAHHOI Temneparype

KuneHue BOAbI NpU MOHWKEHHOM [aBfEHUN
lcuxpomeTp u rurpomeTp

I3mMeHeHVe TemnepaTypbl BO3Ayxa Npu afnabaTtHOM CxaTun 1
pacLunpeHnm

INeKTpoMeTp

pOBOAHMKM B 3/1EKTPUYECKOM MOJIe.

[NanekTpuKun B 31eKTPUYECKOM nosie

KoHpeHcaTopbl

JHeprus 3apsHXKeHHOro KOHAeHcaTopa

3aBMCMMOCTb Y/eJIbHOr0 CONPOTUBIIEHUS METanNoB

0T Temneparypbl

3aBMCUMOCTb YAESIbHOr0 CONPOTMBIIEHUS NOJSTYNPOBOAHUKOB OT
TemnepaTypbl U 0CBELLEHUA

[MonynpoBOAHWKOBbIA 10

TpaHanctop

TepmoaneKkTPoHHas IMUCCHS

S1BNeHne aneKTponmaa

ANeKTPUYECKNIA pa3psas B rase

MarHutHoe B3aMMOLeiCcTB1e TOKOB

MarHuTHble CBOMCTBA BELLECTBA

3asucumoctb I[IC MHAYKLMN OT CKOPOCTU M3MEHEHUS
MarHUTHOro noToKa

3asucumocts I[1C camMOMHAYKLMN OT CKOPOCTN U3MEHEHUS
CWJTbl TOKA N MHAOYKTUBHOCTM NPOBOAHUKA.

CB06OHBIE 3N1EKTPOMArHUTHbIE KONlebaHus
Ocuunnorpamma nepemMeHHoro Toka

KoHJeHcaTop B Lienu nepeMeHHOro Toka

KaTyLika B Lenu nepemMeHHoro Toka

Pe3oHaHC B nocie0BaTenbHON Lienu nepemMeHHoro Toka
CnoxxeHue rapMoHN4ecKnx KonebaHmi

[eHepaTop nepeMeHHOro Toka

TpaHcopmatop

VHTepdepeHuns ceeta

Ondppakumsa ceeta

Monspusauns ceeta

®oT0ahDeEKT

CHeTYMK NOHUZNPYIOLLINX YACTHULL

€© Bbi6epute Habopbl v ycTpoiicTa
NA NPOBEfeHNa IKCNepuMeHToB U3 pa3fena
«JlononHUTENbLHOE 060pYyAOBaAHUE>




KomMmnnekTbl 4aTYUKOB

N0 XUMUN

Na6opatopHble Habopbl PASCO no Xxumun cocToaT u3 LMgPoBbIX
NaT4NKOB, C MOMOLLLbHO KOTOPbIX Bbl CMOXXETE OPraHn30BaTh
B LLIKOJIE COBPEMEHHYIO XUMWUYECKYH0 NabopaTopuio.

Ha6op unppoBbIX JaTYNKOB PacLUMPEHHbIA NO3BOMSAET NPOBECTY
0o 40 nabopatopHbIX paboT, NpeayCMOTPEHHbIX MPOrpaMmMoi

Mo XUMMUK, a TaKXXe JECATKN IKCNepUMEHTOB BHE YPOUHOro Kypca
XUMUW B paMKax UCCNea0BaTeNnbCKON U MPOEKTHON AeATeNbHOCTU
yyaLmxcs.

Ha6op undpoBbix Aat4nkos CTapToBbIA COCTOUT U3 CaMbIX
NONYNAPHbLIX 4ATYNKOB, C MOMOLLbIO KOTOPbIX MOXHO NPOBECTU
6osiee 20 nabopaTopHbIX PabOT MO KypCy XUMUN.

[aHHble HAGOPbI MOMOTYT OpraHM30BaTh N1a60PATOPHbIE MPAKTUKYMbI CMIEYHOLLNX
NPeAMETHBIX IMHUI MO XUMUN:

+  YMK «Cdpepbl» no xumum

e JlnuHns y4e6HO-meToan4eckux komnnekcos (YMK) no xumun I'. E. Pyasutuca,
®. [. ®enbamana. 8 — 9 knaccel

»  JInHMA y4e6HO-METOANYECKUX KOMMIIEKCOB N0 Xumumn ang 8 — 11 knaccos
B. B. Epemuna, H. E. KysbMeHko, B. B. JlyHuHa, A. A. [lpo3fosa, B. V1. TepeHuHa

» JluHus y4e6HO-MeToaNYecKux komnnekcos ang 10 — 11 knaccos J1. C. Ty3es n ap.

o JInHnA y4e6HO-MeTOANYECKNX KOMMIIEKCOB No xumun ang 10 — 11 knaccos
. H. YepTtkoBa, . M. HYepHo6enbCcKom




Kak paccuuMtaTtb cocTas
@ Bbi6epute Habop [aTYNKOB ANA YYeHUKa

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

CtapToBblif CraHpapTHblit [ PacluupeHHbIi
674272 674273 674274
3 natumka, 3 nokasanus 5 [aTyuKoB, 5 NOKa3aHWi 5 paTyukos, 8 noka3aHun
o [aruuk pH 672472 o [Haruuk pH 672472 o Mynbtuaarynk no xumum 672439
« [laTyuk yrnekucnoro rasa 672451 « [Jlatyuk yrnekucnoro rasa 672451 « [laTyuk yrnekucnoro rasa 672451
« [latyuk kucnopoga 672441 « [Jlatu4uk kmucnopoga 672441 « [latyuk kucnopoga 672441
« Konopumetp 672471 » Konopumetp 672471
« 30HA ANs Jatyuka TemnepaTypbi o 30H[ OKUCIIUTENBHO-

~\ cTanbHom 673144 BOCCTAHOBUTEbHOr0 NoTeHUMana

i A\
== b

f.n—

o




€) Boibepute cnocob coopa uHdhopmaLuu
NS YYeHuKa

HyxHo pewieHue ans Mb! XOTUM OpUrHHanNbHOE
UCNONb30BaHNA C HOYTOYKaMM, pelieHne Ha COBPEMEHHbIX
MK Ha Windows nnaHwerax

HyXHb1 yao6cTBo,
MO6MNbHOCTb, NPOCTOTA

SPARK SLS USBLink | SPARKIink AirLink2
672433 672469 672437 672474

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMmHoe oéecne4yeHue Ang y4eHukKa

, Nna Windows 1 Mac 0S: MporpammHoe obecneyexue
M0 BcTpoeKo B yeTpoiicTeo SPARKvue SPARKvue HD

MO0>XHO ncnonb3oBaTh COBMECTHO « JlnueHsusa SL — Ha 06pa3oBaTeNbHOe Ctasutcs u3 AppStore unu Play.Market
C KOMNbIOTEPOM C YCTAHOB/IEHHbIM yupexnaeHue 672436
10 SPARKVue

o JlnueHams SUL -
ojHononb3oBarenbekas 673033




JKCnepumMeHTbl U UCCneoBaHus,
NnpoBOAUMbBIE C JaHHbIMWU KOMNNIEKTaMM

« (0yncTKa 3arpsi3HEHHOI NMOBapEHHO conu 4 « 3akoH lecca
 [lonyyeHne n cBOMCTBA KMCIOpOAa « [lonyyeHne okcupa yrnepoga (IV) u u3yyeHue ero CBOICTB.
 [lpuroToBneHne pacTBOPOB COSeil C ONpefieNleHHoN MaccoBoln  « PacrosHaBaHue kap6oHaTOB
L0NeNn pacTBOPEHHOI0 BELLeCTBa « KadyecTBeHHOE OnpefesieHne yrneposa, BOAOPoAa n Xyopa
» PelleHune aKCnepuMeHTanbHbIX 3afad no Teme: B OpraH14ecKux BeLLlecTBax
INeKTpONNTUYECKas amccoumnaLms « [lonyyeHne 1 CBONCTBA KAPOOHOBLIX KNCNOT
» PelleHme aKkcnepuMeHTanbHbIX 3ajad  [lpurotoBneHne pacTBOPOB C 3aZjaHHON MOJSIAPHON
no Teme: Kucrnopon u cepa KOHLeHTpaLuen
 [lonyyeHune ammuaka n n3y4eHue ero CBONCTB « [lonyyeHwne, cobupaHne 1 pacrno3HasaHue rasos
« Tennota peakuun 4 « KoHueHTpauws pacteopa (3akoH bepa) 4

Pabomel, nomeyeHHble 3Hakom ¥, mpebytom Habop CmaHoapmHsi.

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

 3akoH len-floccaka n abCONKTHbINA  [lokasarenbCcTBa XMMUYECKON peakuum
HOJb  Tennota peakumit

»  KWCNOTHO-OCHOBHOE TUTPOBaHKE «  MexmonekynsapHble Cnbl

» KoHLeHTpauus pactsopa (3akoH bepa) « CoaepxaHue KMCIOPOAA B BO3AYyXe

« 3akoH boiing + 3aKoHbI Neprnoanyeckoi TabnuLbl

o IneKTpoXMMUYecKue 6atapen MeHzerneesa




KomMnnekT gaTyukoB N0 XUMUKU ANS Y4YUTENS
@ Habop paTunkoB Ang yuyuTens 674275

€) Boibepute cnocob coopa uHdopmauuu
ONA Y4uTens

HyXxHo pelueHue ans ucnosib30BaHus Mb! XOTUM OpUrHHANbHOE peLLeHne Ha
¢ HoyToykamu, MK Ha Windows COBpPEMEHHbIX NNaHLLeTax

o MynbTuaatymk no xumum 672439

» [Jlatynk nposoammoctu 673118

« [laTyuk yrnekucnoro rasa 672451

» [latyuk kucnopoga 672441

»  Konopumetp 672471

»  BbICOKOCKOPOCTHOW CHETYMK Kanenb 672454

» 30HA ANs fatynka TeMneparypbl BbICOKOYYBCTBUTESbHbINA (3 WwT.) 673130
*  30HJ OKUCNUTESIbHO-BOCCTAHOBUTENBHOMO NOTeHUMana 673648

W
SPARKLink m USBLink AirLink2
67237 672469 672474

€ BbibepuTte COOTBETCTBYHOLLEE
nporpamMmHoe obecneyeHue gng yumtens

Ina Windows n Mac 0S: SPARKvue Nporpammuoe o6ecnevyenne SPARKvue HD

 Jlnuensus SUL — ogHononb3oBatenbckas 673033 Crasutcs n3 AppStore unu Play.Market



JKCnepumMeHTbl U UCCneoBaHus,
NnpoBOAUMbBIE C JaHHbIMWU KOMNNIEKTaMM

Konu4ecTBeHHOe cofiepXKaHne KNCNopoaa B BO3AyXe
TennoBoi 3hhekT XMMNUYECKNUX pPeakLMit: pacTBOPEHUE B BOLE
CEPHOM KUCIOTbI M aMMUAYHON CENuUTPbI

OyucTKa BOLbI NEPeroHKoi

Peakuna HeliTpanusaunu

B3aumogencTeme HaTpus ¢ BOLON

VicnbiTaHne BELLECTB 1 UX PAaCTBOPOB HA 3NEKTPUYECKYIO
NPOBOAMMOCTb

CpaBHeHMe 3M1eKTPUYECKoi NPOBOAUMOCTH
KOHLEHTPUPOBAHHBIX 1 Pa36aB/ieHHbIX PACTBOPOB YKCYCHOI
KNUCNOTbI

Onpefernenne peakunu cpefbl B pacTBOPax pasHbIX COJel
KnNCnoTHO-0CHOBHOE TUTPOBaHWE

MpuHunn Jle LWatense

PacTBopeHue ammunaka B Boje

[opeHune aTuneHa

[opeHune 6eH3ona

CpaBHeHMe CBONCTB Mblfa U CUHTETUYECKUX MOOLLNX CPEACTB
LLleno4HbIE CBOIICTBA aMIIHOB

IK30- 1 SHOTEPMUYECKNE PeaKLmMm

BnusHue Temnepartypbl Ha CKOPOCTb XMMUYECKOW peaKLmi
BnusHne Temnepartypbl Ha CMELLEHIE XMMNYECKOr0
paBHOBECHS

ANeKTPONUTHI

CBOMCTBA NOHHbIX N KOBANEHTHbIX COEAVHEHN

Peakumns aBOMHON 3aMeHbI

CtexuomeTpus

€© Bbi6epute Habopbl v ycTpoiicTa
[ANS npoBefeHusa 3KCnepuMeHToB U3 pa3fena
«JlononHuTenobHoe 060pya0BaHUE» cp. 51




KomMmnnekTbl 0aTYUKOB

Nno reorpamum

Na6opatopHble Habopbl PASCO no reorpacun cocTonT 13
LPOBbIX AATYNKOB, C MOMOLLbHO KOTOPbIX Bbl CMOXETE
0praHnm3oBaTb 1abopaTopHble UCCea0BaTeNbCKMe paboThl B X016
N3Y4EHNS TEM:

3emMHas MoBepxHOCTb

feorpadonyeckas kapra

3eMHble 060104KKN: nuTOCAepa, rnapocdepa, aTmocdepa

OpraHusmbl Ha 3emsie

MpupoAaHbIe KOMMEKCbI

BnusHue 4enoBeKa Ha OKpyXatoLLyto cpeay

[laHHble Habopbl NOMOrYT OPraHM30BaTh TAGOPATOPHbIE NPAKTUKYMbI ClefyHOLLNX
NPeAMETHbIX IMHWIA N0 reorpagum:

«  YMK «Cdpbepbl» no reorpacomu

o JluHNA y4e6HO-METOANYECKUX KOMMNIIEKCOB M0 reorpadun ang 5 — 9 knaccos
noa penakumen B. M. IpoHoBa

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




Kak paccuutatb cocTas
@ Bui6epute Habop AaTYMKOB AN1A YYEHHUKA

(pexomenpyetcs 1 Habop Ha rpynny u3 2-4 yyaiyuxcs)

CrapToBbIi CtaHpapTHbI

674264 674270
3 natuymka, 8 nokasaHui 6 nartyukos, 15 noka3aHun
e Mynbtupartyuk norofbl 672473 e Mynbtuparymk norofbl 672473
o [latyuk GPS 672465 o [atuuk GPS 672465
 [lat4yuk HU3KOro faBneHus/6apometp 672447 o [latyuk HU3KOro fasneHus/6apometp 672447
» Mynbtupatuuk: ConeHHocts/ Temnepartypa/
MpoBogmmocTb 673167

o [Jaruuk pH 672472
o [latyuk gBuxeHus 672435
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€) Boibepute cnocob coopa uHdopmauuu
NS YYeHuKa

HyXHo pewieHue gng

Mb1 xoTUM OpUrMHanbLHoe

HyXxHbl yao6cTBO,
pelieHne Ha COBPEMEHHbIX

MOGUNBHOCTb, NPOCTOTA NCNONb30BaHNA C HOYTOYKaMK,

MK Ha Windows nnaHwerax
S —
x T -
SPARK SLS USBLink m SPARKIink AirLink2
672433 672469 672437 672474

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMmHoe obecneyeHue ang y4yeHuka

> IOna Windows u Mac 0S: Mporpammuoe ob6ecneyenune
M0 BcTpoeHo B yeTpoiicTeo SPARKvue SPARKvue HD

MO0>XHO ncnonb3oBaTh COBMECTHO o JlnueHsuna SL — Ha 06pa3oBaTeNnbHOe Crasutcs u3 AppStore unu Play.Market
C KOMMbIOTEPOM C YCTAHOBIEHHbIM yupexpaeHue 672436
10 SPARKVue

o Jlnuensns SUL —
ojHononb3oBartenbckas 673033




JKCnepumeHTbl U UCCNneoBaHus,
NPOBOAUMbIE C JAHHLIMW KOMNIEKTaMU

HabnoneHue 3a norooi 1 eHonornyeckuMmn SBReHNaMm
OpueHTNPOBaHME Ha MECTHOCTH

HepoBHOCTW 3eMHO MOBEPXHOCTM

CbéMKa He6ONbLLIOr0 y4acTKa MECTHOCTN 4
Onpegnenexue KoopanHaT

A6conoTHas BbicoTa.

LLIkana BbICOT 1 rNy6uH 4

Onpenenexue reorpaddnyecknx KOOPANHAT CBOEro
HACEeNEHHOr0 NMYHKTa W ero BbICOTbI HaJ YPOBHEM MOPS
113y4eHune penbeda cBOE MECTHOCTH

Pabomel, nomeyeHHble 3Hakom ¥, mpebyiom Habop CmaHOapmHsid.

CBoitctBa Bog MupoBoro okeaHa 4

113y4eHne NoA3EMHbIX M MOBEPXHOCTHBIX BOJ, CBOEI
MECTHOCTN 4

Temnepatypa Bo3ayxa

ATmMocCchepHOe aaBneHne

BoasHoit nap B atmocdepe

Betep

Hab6ntoaeHue norofbl n 06paboTka JaHHbIX
OnucaHme KnMmata CBOe MeCTHOCTH




KomnnekT fatyukoB no reorpachuu anga yyutens
@ Habop paTymKoB Ang yYuTens 74271

e MynbTuaatyuk norofsl 672473
o [Jlatyuk GPS 672465
 [latyuk HU3KOro faBneHus/6apomeTp 672447
' «  MynbTugatynk: ConeHHocTs/ Temnepatypa/llpoBoaMmocTb 673167
' . [latunk pH 672472
@ : « [laTynk nBuxeHus 672435
. « [laTyuk yrnekucnoro rasa 672451
« [latyuk kucnopopaa 672441
 [latyuk ynsTpacpuoneToBoro nanyveHns 673140
« Jlatynk ocBeLleHHOCTY 672446
[

€) Boibepute cnoco6 coopa uHdopmaLuu
ONS Y4uTens

HyXHo pewieHue ans ucnosib30BaHuA Mb! XOTUM OpUrHHaNbHOE pPeLleHue Ha
¢ HoyToykamum, MK Ha Windows COBpPEMEHHbIX NnaHweTax

& O

SPARKLink (nw| USBLink AirLink2
67237 672469 672474

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMMHoe oéecne4yeHue ang y4urens

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

« Jlnuensuns SUL — ogHononb3oBatenbckas 673033 Ctasutcs n3 AppStore unu Play.Market



JKCnepumeHTbl U UCCNneoBaHus,
nposonuMble C JaHHbIMX KOMNNIEKTaMK

HabntofeHue 3a Norofoit n heHoNorn4ecKMMmn ABNEHNAMU - Temneparypa Bo3fyxa

o OpneHTUPOBaHKE Ha MECTHOCTM « ATmMoccepHOe [iaBneHue

» HepoBHOCTW 3eMHOIi MOBEPXHOCTM « BopsHon nap B aTmocepe

« [nasomepHas CbEMKa HEBOJbLLIOr0 y4acTKa MECTHOCTU « Betep

« OnpeaeneHue KoopauHat « Hab6ntoaeHue noroabl 1 06paboTKa AaHHbIX

« A6CoNt0THasA BbicoTa. LLIKana BbICOT W rNy6uH « OnucaHue Knumarta cBOeN MeCTHOCTU

» Onpenenexue reorpaddnyecknx KOOPANHAT CBOEr0 « CocraB v cTpoeHne aTmocdepsl. VI3yyeHune n 3Ha4eHmne
HACENEHHOr0 NMYHKTA W ero BbICOTbI HaJ YPOBHEM MOPS atMocdepsl

» l3y4eHue penbeda cBOEN MECTHOCTU « Pacnpefernenue COSIHEYHOro Tenna 1 ceeta no 3emne

« (CBoiicTa Boj MupoBoro okeaHa
* l13y4eHune NoL3eMHbIX 1 MOBEPXHOCTHbIX BOJ, CBOEIA
MECTHOCTH

€© Bbi6epute Habopbl v ycTpoiicTa
[ANS npoBeeHusa 3KCNepuMeHToB U3 pa3fena
«JlononHuTenbHoe 060pya0BaHKUE» crp. 51




KomMmnnekTbl aTYUKOB

And HavyalbHOW
LLIKOJbI

NabopatopHble Habopbl PASCO anst HavanbHOM LWKOSbI COCTOAT
N3 UMPOBLIX JATYMKOB, C NOMOLLbH KOTOPbIX Bbl CMOXETE
0praHn3oBaTb J1a60paToOPHbIA NPAKTUKYM MO NporpaMme
OKpY>atoLLero Mupa B Ha4anbHom wkose. Habopbl 06ecne4nsaroT
BO3MOXXHOCTb MOJTY4EHNA Y4aLLMMUNCSA HA4aSTbHbIX 3HAHWIA

0 NPUPOJe 1 YeNnoBeKe, yMEHUA N0 UX U3YHEHUH0, UCCIIeA0BaHMIO.
Y4eHNKI NO3HAKOMSATCA C NOHATUAMM TeMMeparypbl,
9/IeKTPNYECcTBa U MarHetnama, nonmyT, Kak nepeaaeTcs Tenno

1 06pasyeTca néa u MHOroe pyroe.

Mo>HO NpoBOAUTL UCCNIeA0BaTENbCKIUE NMPOEKTLI HA NPUPOLe
1 B LLKONE.

[laHHble Habopbl MOMOTYT OpPraHn30BaTh S1abopaTopHbIe
NPaKTMKYMbl CneayroLwnx npeaMeTHbIX JINHWIA Mo reorpaduu:

« YMK «lLkona Poccum»
«  YMK «l[apmoHus»

«  YMK «[naHeta 3HaHunit»
« YMK lNepcnektusa

« YMK LLkona 2100




CtapToBbIi

674276

Kak paccuuMtaTtb cocTas

@ Bbi6epute Habop fATYMKOB ANA YYEHHUKa
(pekomeHnpyetcs 1 Habop Ha rpynny u3 2-4 yyawuxcs)

CtaHpapTHbIN
674277

PacLumMpeHHbIN
674278

3 naryuka, 9 nokasaHuu

MynbTuaarymk norofbl/aHeMoMeTp

673156

[laT4ynk BNOXHOCTM MOYBbI
673151

MynbsTugaryuk no usuke
(Temnepartypa / 3yk / CBeT
673133

30HA AN19 JaT4nKa Temneparypbl
NOBEPXHOCTHbIN 673126

30HA LN1S faT4nKa Temneparypbl
cTanbHon 673144

30HA AN19 faT4nKa Temneparypbl
BbICOKOYYBCTBUTENbHbIN (3 LIT.)
673130

=

—> 7V

6 paryukoB, 15 nokasaHuu

== g’\

MynbTnaarymk noroabl/aHeMomMeTp
673156

[laT4nK BNOXHOCTU NOYBbI
673151

MynbTnaarymk no ousmke
(Temnepartypa / 3syk / CBer)
673133

[ar4yuk mytHocTu 673121
[at4nk kucnopoga 672441
MynbTugaT4uK no Xmmum
672439

30HA ANs Jatynka TemnepaTypbl
NOBEPXHOCTHbIN 673126

30HA ANs Jatynka TemnepaTypbl
BbICOKOYYBCTBUTENbHbIN (3 LWT.)
673130

A
@

1S

9 naryukoB, 18 noka3aHui

MynbTugar4mk noroAbl/aHeMomeTp
673156

[laT4nk BnaxHoOCTH noyBbl 673151
MynbTugaryuk no cumsmnke
(Temnepartypa / 3Byk / CBeT) 673133
[lar4ymk myTHoCTM 673121

[ar4mnk kucnopoga 672441
MynbTugarymk no xumum 672439
[laT4mk pacTBOpEHHOro Kucnoposa
673113

[laT4mk 4acToThbl AblxaHus
(HarpyaHbin) 673128

Py4HOi CEHCOp 4acTOTbl CEPAEYHOro
putma 673161

30H[ Ans fartyuka Temnepartypbl
MOBEPXHOCTHbIN 673126

30H[ Ans fatyuka Temnepartypbl
BbICOKOYYBCTBUTENbHbIN (3 LT.)
673130

EmkoCTb Ans akcnepumeHTa
«®oTocuHTes» 673179

Ha6op «3kocuctema» 673195




€) Boibepute cnocob coopa uHdhopmauuu
NS YYEeHuKa

HyXHo pewieHue ang

Mb1 XxoTUM OpUrMHanbHoOe

HyXxHbl yao6cTBO,
pelieHne Ha COBPEMEHHbIX

MOGUNBHOCTb, NPOCTOTA NCMONb30BaHNA C HOYTOYKaMK,

MK Ha Windows

=y S=—n
y }a. .
SPARK SLS USBLink (nn| SPARKIink AirLink2
672433 672469 672437 672474

nnaHwertax

€ BbibepuTte COOTBETCTBYHOLLEE
nporpaMmHoe obecne4yeHue ang y4yeHuka

. IOna Windows u Mac 0S: Mporpammuoe o6ecneyenune
M0 BcTpoeHo B yeTpoiicTeo SPARKvue SPARKvue HD

MO0>XHO ncnonb3oBaTh COBMECTHO « JlnueHsusa SL — Ha 06pa3oBaTeNbHOe Ctasutcs u3 AppStore unu Play.Market
C KOMMbIOTEPOM C YCTAHOBIEHHbIM yupexpaeHue 672436
10 SPARKVue

o Jlnuensns SUL —
ojHononb3oBarenbekas 673033




JKCnepumeHTbl U UCCneoBaHus,
NPOBOAUMbIE C JAHHLIMW KOMNIEKTaMM

HabntofeHns npu3HakoB 0CeHN — N3MEPeHUs TeMNepaTypbl,
BNAXKHOCTY BO3/yXa, aTMOCCHEPHOr0 JaBNEHNs!
HabntofeHns npu3Hakos 3uMbl — U3MEPEHNst TeMMepaTypbl,
BNAXKHOCTY BO3/yXa, aTMOCCHEPHOr0 JaBNEHNs!

« HabnwoaeHne/n3yyeHne 3Ha4eHns NcnapeHns Boabl
LN pacTeHni

 [IpoBoanTb HAbNAEHNA U CaMOHABNIOAEHUS 3@ NPpoLeccamu
XKN3HEEATENbHOCTI: 3HAYEHNE KOXM ANs OpraHu3ma

HabntofeHns NPU3HAKOB BECHbI — U3MEPEHUS TEMNePaTypsbl, « HabnojeHne pasnnyuin B CBOMCTBAxX NOYB

BMXHOCTW BO3AyXa, aTMOCIEPHOr0 AABNEHUS
lpoBeAeHNe OMbITOB MO 3aMEP3aHMI0 BOJpI,

TasHNIO NbA U CHera

lpoBeAeHe OMbITOB MO NPOPALLNBAHIIO CEMSIH PACTEHNIA.
HabntoieHne 3a BNAXKHOCTLH MOYBbI, TEMMEepaTypbl CPeAbl.
3mepeHue TemnepaTypbl BOAbI, BO3AYyXa 1 Tefla Hes0BekKa.
MpoBeaeHne HabNOAEHNIA 32 NOro0iA: TemMnepaTypa,
BMXHOCTb, BETEP, AABNEHNE

HabnoneHne BNUSHUA CBETA HA Pa3BMTIE NPOPOCTKA
thaconu

HabnofeHne 3aBUCUMOCTM TeMNepaTypbl BO3ayxa

0T PACcCTOSHNA A0 NCTOYHMKA SHEPTIN

HabntofieHue cBA3M 3BYKa C KOnebaHUsAMN NPeaMeToB
HabnoneHne/onpeaenexne npo3payHocTi NpeaMeToB
Habnogatb 06LLye N OTNUYMTENbHbIE CBOICTBA TEN

1 BELLECTB

ArperatHble COCTOSHIS BOAbI

Habnnatb COCTOSHNA BOAbI B NPUPOAE

(o6naka, poca, TyMaH, UHer, N3MOpPO3b)

IKCNEPUMEHTbI N0 HA6MKAEHNIO 3@ CBOMNCTBAMM NOYBbI
HabntofeHus 3a BETPOM

« Habnogare/natb NpeAcTaBneHne 0 FOPHbIX NOPoAax
1 MUHepasnax

« OnpepgensaTb pacTBOPUMbIE 1 HEPACTBOPKMbIE B BOLE
BellecTBa ¢

« (BoiicTBa BOAbI ¢

 llccnenosarb COCTaB BO3yxa Ha OCHOBE JeMOHCTPALMOHHbIX
OMbITOB (MPO3PA4YHOCTb, LBET, 3anax, TenIonpoBOJHOCTb,
pacluupeHue/cxarme) ¢

« HabrnogeHne npouecca ApIxaHns pacteHnin ¢

 JKCMEePUMEHT M0 rMrieHe NoaocTyh pTa u yxona 3a sybamu ¢

« (Onpeperexne 4acToTbl CEPAEYHOro putma ¢

« OnpepeneHune BANAHNA OM3NYECKIX YNPAXKHEHNIA HA 4aCTOTY
nynsca ¢

« Onpeperexne 4acToTbl AblXaHus ¢

« OnpepeneHune BANAHNA OM3NYECKIX YNPAXKHEHNIA HA 4aCTOTY
IblXxaHug ¢

« HabrnogeHne cBA3N Mexay 4acToTon ¢
JbIXaHMS 1 4aCTOTOM CepAeYHbIX COKpPaLLEeHUR

 llccnenoBanue BNUAHUA OEATENIbHOCTU ¢ YesloBeka
Ha npupogy ¢

« OnpegeneHue Kayectsa Boabl ¢

Pabomel, nomeyeHHble 3Hakom ¢, mpebyiom Habop CmaHOapmHs.id.

10 aKcnepMMeHTOB,
[0CTYNHbIX Anga 3arpy3ku ¢ canta PASCO
u noptana EDCOMMUNITY.RU

JHI0TEPMUYECKME U IK30TEPMUYECKIE N3MEHEHUS .
OuLtyLLieHNe 1 N3MepeHre TeMneparypsi .

HarpesaHue 3emnn 1 BOIbl .
CoxpaHeHue Tenna .
CeeTALasnca namna .

lnaBneHue 1 KuneHue

CwmeLunBaHme X0N04HON U ropsyer Bogbl
Temnepatypbl B OKpyXatoLLen cpefe
410 Takoe NPOBOAHUK?

470 Takoe aneKTpuyeckas Lenb




KomnnekT nat4nKoB gng Ha4YanbHOW LUKOJbI ang yautens
@ Hab6op patunkoB Ang yyutens s74279

« [lat4uk Ka4ecTBa BoApl 673155 « 30HA ANs Jatyuka Temneparypbi
o MynbTuaaTyuk norofsl/aHemMoMeTp BbICOKOYYBCTBUTESbHbIN (3 LUT.)
673156 673130
o [laTyuMK BNaXKHOCTM No4Bbl 673151 « 3nekTpon onpeaeneHus NOHOB
o MynsTuaartyuk no gusuke xnopugos 673967
(Temneparypa / 3Byk / CBer) « EMKOCTb Ans aKcnepumeHTa
673133 «®oTocuHTE3» 673179
o [lat4yuk myTHOCTH 673121 « Habop «3kocuctema» 673195
o [latyuk kucnopoga 672441 « Mopgenb «Pyka 4Yenoseka» 673189
o MynsTugatyuk no xumum 672439 « Habop «Bo306HOBNSAEMbIE UCTOYHUKM
o [lat4ymk 4actoThbl AbIXaHWUs (HarpygHblil) 3Heprun» 673196
673128 e Mopenb «CTpoeHune rnasa yenoseka»
e Py4HOI CEHCOP 4aCTOTbI CEPAEYHOr0 673900
putma 673161 « Mogenb cTpoeHus monekynbl 673202

» 30H[ Ang faTtysKa Temneparypbi
NOBEPXHOCTHbIN 6731261

€) Boibepute cnocob coopa uHdhopmaLuu
ONS Y4uTens

HyXHo pelueHue ans Ucnosib30BaHuA Mb! XOTUM OpUrHHANbHOE peLLeHne Ha
¢ HoyToykamum, MK Ha Windows COBpPEMEHHbIX NnaHweTax

SPARKLink (1w USBLink AirLink2
67237 672469 672474

€ BbibepuTte COOTBETCTBYHOLLEE
nporpamMMmHoe oéecne4yeHue ang y4urtens

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

o Jlnuensns SUL — ogHononb3oBatenbckas 673033 Crasutcs n3 AppStore unu Play.Market




JKCnepumeHTbl U UCCneoBaHus,
NPOBOAUMbIE C JAHHLIMW KOMNIEKTaMM

Ha6ntofieHns NPU3HAKOB OCEHU - U3MEPEHNS TeMMNepaTypsl,
BMXHOCTW BO3AyXa, aTMOCIEPHOr0 AABNEHUS
Hab6noaeHus npu3HakoB 3uMbl - UI3MEPEHUS TEMMNepaTypbl,
BMXHOCTW BO3AyXa, aTMOCIEPHOr0 AABNEHUS
Hab6noaeHns npu3HakoB BECHbI - U3MEPEHIS TEMMEPaTypbl,
BMXXHOCTW BO3AyXa, aTMOCIEPHOr0 AABNEHUS
lpoBeAeHEe OMbITOB MO 3aMEP3aHUI0 BOAbI, TASHMIO NibJia
1 cHera

lpoBeAeHe OMbITOB MO NPOPALLNBAHNIO CEMSIH PACTEHNIA.
HabntofieHne 3a BNaXKHOCTbI MOYBbI, TEMMEepaTypbl CPeabl.
3mepeHue TemMnepaTypbl BOAbI, BO3AyXa 1 Tefla Yes0BekKa.
MpoBeaeHne HabNOAEHNIA 32 NOrooiA: TemMnepaTypa,
BMXHOCTb, BETEP, AABNEHNE

HabnoneHne BNUSHUA CBETA HA Pa3BMTIE NPOPOCTKA
thaconu

HabnofeHne 3aBUCUMOCTM TeMNepaTypbl BO3ayxa

0T PACcCTOSHNA A0 UCTOYHMKA SHEPTIN

HabntoieHue cBA3M 3BYKa C KOnebaHUsMN NPeaMeToB
HabnoneHne/onpeaenexne npo3payHocTi NpeamMeToB
Habnogatb 06LLMe N OTNUYMTENbHbIE CBOICTBA TEN

1 BeWEeCTB. ArperaTtHble COCTOSIHWAS BOAbI

Habntofatb COCTOAHNA BOAbI B Npupoze (0651aka, poca,
TYMaH, UHeN, U3MOpPO3b)

HabntofeHus 3a BETPOM

IKCNEPUMEHTbI N0 HAGMKAEHMIO 3@ CBOMCTBAMM NOYBbI
HabntofeHne/n3y4eHne 3Ha4eHms UcnapeHns BoAbl

L)1 pacTeHmii

MNpoBOAMTL HABMIOAEHUS 11 CAMOHAGMIOEHNA 32 NpoLeccamm
XKI3HEAEATENIbHOCTM: 3HAYEHME KOXN Ans OpraHu3ma.
HabnoneHne pasnuynii B CBONCTBAX NOYB
Habnogats/natb NpecTaBneHne 0 ropHbIX NOpoaax

N MUHepanax

OnpenensTb pacTBOPUMbIE U HEPACTBOPUMbIE B BOAE
BeLlecTBa. GBOWCTBA BOAbI

iccnenosatb cocTaB BO3AyXa Ha OCHOBE A€MOHCTPALIMOHHbIX
OMbITOB (MPO3PA4YHOCTb, LBET, 3anax, TeNnIonNpPoBOAHOCTb,
pacLumpenue/cxxartue)

HabniofeHune npoLecca AblXaHWs pacTeHuit

IKCMEepPUMEHT M0 rUr1eHe NosocTyM pTa u yxona 3a 3ybamu
(MoYemy HYXXHO 4NCTUTb 3y6bI?)

Onpegenexne 4acToTbl CEPAEYHOro pUTma.

Onpegenexue BINAHNA (PU3NYECKNX YNPAKHEHUIA HA 4aCcTOTy
nynsca

Onpegenexue 4acToTbl AblXaHUS.

Onpegenexue BINAHNA (PU3NYECKNX YNPAKHEHUIA HA 4aCcTOTy
AbIXaHUs.

HabniofieHne CBA3M MeXay 4acToTol [bIXxaHUs U 4acToTOoN
CepLeYHbIX COKpaLLeHNi

ViccnepnoBanue BNNAHUS JeATENIbHOCTU Yesl0BeKa

Ha npupogy. Onpefenexne Ka4yecTsa BOAb

HabniofeHue 3a ABMKEHNEM HEGECHbIX Ten

Habnoaatb 06LLMe 1 OTNNYNTESIbHbIE CBOMNCTBA TeJl

1 BeLLecTB. [IeMOHCTPALMSA CTPOEHNS MOJIEKYSbI
[MpefcTaBneHune 0 CKesleTe YenoBeka Ha NprMepe MaHekeHa
(Mofenb pykun 4enoBeka)

HarnsgHas feMmoHcTpauns paboTbl MbllUL, HA MaHeKeHe
(Mofenb pykun 4enoBeka)

OpraHbl 4yBCTB YenoBeka. [JleMOHCTpaLms CTPOeHNs rnasa
Yenoseka

iccnepnoBanue BNNAHUS JeATENIbHOCTU Yesl0BeKa

Ha npupoay. eMmoHcTpauus «Bo306HOBNAEMbIE UCTOYHUKN
3Heprum»

BbipaboTath yMeHUs OpPUEHTUMPOBATLCSH HA MECTHOCTU
HaxoanTb CTOPOHbI ropu3oHTa no Conuly, komnacy

1 MECTHbIM NPU3HaKam

€© Boi6epute Habopbl 1 ycTpoiicTa
NS NPOBEfEHUS IKCNEPUMEHTOB U3 pa3fena
«[lononHuTenoHoe 060pya0BaHUE» cTp. 52




JlononHUTENbHOE
obopyaoBaHue

[ng n3y4yeHns eCcTeCTBEHHO-HAYYHbIX QUCLUMANH YACTO HYXHbI
LOMOJIHATENbHbIE MaKeTbl, yCTaHOBKW, MOAENN WSIN YCTPONCTBA.
Mol npegnaraem Bam BblOpath HEOOXOANMbIE MHCTPYMEHTbI OT
CEKYHOOMEepOB W Kamep A4 CO34aHMA U U3Y4EHNUs IKOCUCTEM,
crneunanbHbIX aBTOMOOMIIbHLIX TPEKOB ANSA U3Y4eHNs AMHAMUKN
[0 CJTOXKHbIX KOHCTPYKLMA MOCTOB, 1 BbICOKOTEXHOOTMMYHbIX
MOJerneil 4enoBe4veckoro Tena. Tak, Hanpumep, «MoAesib PyKu
YesloBEKa» He NPOCTO MAKeT — 3TO AeWCTBYIOLMIA CIIOXKHENLLNIA
MaHWUNyNAToOpP, «MblLLLbI» KOTOPOro COKPALLA0TCA B 3aBUCMMOCTM
OT NPUNOXEHHbIX YeUnui. C NOMOLLbH TaKOro YCTPOMNCTBA MOXHO
He TOMbKO MOJIy4nTb MOJSTHOE NPeACcTaB/ieHne 0 CTPOBHUN PYKK
4efioBeKa, HO 1 HarngagHo U3y4nTb PU3NKY PbIYaros.




[lononHuTenbHoe obopyaoBaHue

[0 bUOJIOT A
= ‘3 Ewkocre

= [ AN JKCnepuMmeHTa

\ [ «MDOTOCUHTES» Habop «3kocucrema»
"g-___g' 673179 673195
e
I". EmkocTb
{ ANA 3KcnepumeHTa
%"  JkoEmkocTb «MeTabonusm»
® 673768 673769
Liuchposoit USB
Linchposon MUKpOCKON
mukpockon Kena 673175
673194
Mogenb {{‘gi LiuchpoBoii MUKpocKon
«PyKa yenoBeka» - Ken-a-vision
673189 ;l% 673208
Mopenb
«CTpoeHune rnasa
YyeJyioBekKa»
673900

3oHAbl Ana onpeaeneHus KOHLEHTPaLu1 HOHOB:
e AMMOHHA 673963

* JrNIEKUCNOro rasa 673964

* Kanbuua 673965

* (hTopupoB 673966

* XNIOPUAOB 673967

° Kanua 673968

* HaTpUA 673969

* HUTpPaATOB 673970

° CBMHUA 673971




JlononuutenoHoe obopyagoBaHue

N0 ®U3NKE

Ha6op ten
Monenb chOEH“ﬂ «0TK|JDFIT8 ans CEﬁH
MONEKyNbI NNOTHOCTb>»
673202 674011
Mopenb Ha6op
«CTpoeHue rnasa «Bo306HOBNAEMbIE
YenoBeKa» MCTOYHUKMN 3HEprum»
673900 673196
ImHamuyeckas
__ [lnHamuyeckas cucrema - g  CHCTEMA PAScar 1,2 m
d,—__,«g:i.;g PAScar 12 m = PacimpeHHas
673994 673996
YcTanoBka MoTopu3oBaHHas
«CoxpaHeHue TeNeXKa nepeMeHHoN
MEXaHWU4YECKOM 3Heprum» CKOpoCTH
673991 673923
YHuBepcanbHbIN
Akceccyapbl ABTOHOMHBIIA
«CBobofHOE NnajeHue» Cmaprt-Taiimep
673454 674421
BbICOKOBONbTHLINA
Ha6op re{eparop
Mo 3NEKTPOCTaTUKE Bax pe Npaacha
673990 673999




Ha6op MHCTpyMeHTOB

W MaTepuanos
«CTaTuka»

673927

NasepHas cuctema
«feomeTpu4eckas
onTUKa»

673998

10T
b o
|\ Dl

Mpu6op

ANA NOAKNHYEHNA
cneKkTpanbHbIX TPY6OK
674002

J1azep auopHbIA
KpacHbIN
672459

YcTpoiicTBo
«Bpema nponera»
673453

Pe3oHaHcHas Tpyba
674013

CTpyHHbIA BUGpaTOp
674014

WcToyHuK cBeta
LN4 ONbITOB N0 ONTHKE
673924

CnekTpanbHble TPy6Ku
674003-674010

Ha6op «3aKoHbl
UAeanbHbIX ra3os»

673203

doTo3aTBOPHAA pamMKa
672448

Annapart
«TennoBsoe paclumpenue»

674012




bannucTuvyeckun
MasiITHUK
673993

Becbl pbl4axHbie
674000

BonHoBas mawumHa
673928

Lucpposon garumk
MasnblX CMELeHUN
Pasco
673169

i a|¢ B ) | ks
.ool 'rm

BpawarenbHas cucrema
673995

Becbl 31eKTPOHHbBIE
2000r
674423

ba3oBas onTuyeckas
cuctema Il
673997



[lononHuTenbHoe obopyaoBaHue

no XuMnun

Cexkynpomep PASCO,
10 wryk

If Ha6op
«[ndpcpysuna n Ocmoc»
s 673992

—_—
= 673209

MarHutHaa mewanka
672455

3oHAabl Ana onpefeneHus KOHLEHTPaLu1 HOHOB:
» aMMOHMA 673963

* YrNEKMCNOoro raza 673964

* Kanbuma 673965

« (hTopupoB 673966

* XNOpUA0B 673967

* Kanua 673968

* HaTpUs 673969

* HUTPATOB 673970

* CBMHUA 673971

[lononHutenbHoe o6opyaoBaHue

N0 rEOrPA®UN

Lucpposon USB
Cekynpomep PASCO, MUKpoCcKon
10 wryK 673175
673992

Komnac,
Ha6op (20 wr.)
673901




[lononuutennHoe 06opyaoBaHue

11 HA‘IAJ'IbHOI/I LLUKOJ1bi

Komnac,
Ha6op (20 wr.)
673901

Mopenb cTpoeHus
MOJIeKynbl
673202

Mopenb
«CTpoeHune rnasa
YyeJsioBeka»
673900

Ha6op
«Bo306HOBNAAEMbIE
MCTOYHUKMN 3HEprum»
673196

EmkocTb

ANS IKCNepuMeHTa
«DOTOCUHTES»
673179

Linchposon
mukpockon Kena
673194

Cexkynpomep PASCO,
10 wryk
673992

Ha6op Ten
«0TKpoiTe Ans cebs
MNOTHOCTb»

674011

- |

o f

o . 3 il
i S

10:4-

Mopenb
«PyKa yenoseka»
673189

Liuchposoit USB
MHUKpOCKON
673175

Ha6op «3kocucrema»
673195

EMKocTb

ANS IKCnepumMeHTa
«MeTabonuam»
673769



Liudpposbie nabopatopuu PASCO B knacce

LlnchpoBsibie naéopatopun PASCO achdhekTBHO paboTatoT B KOMNIEKCe C APYruM 060pyA0BaHNEM:
WHTEPAKTUBHBLIMI JOCKaMK, AUCTIeAMU, [OKYMEHT-Kamepamu, HeTbykamu 1 NnaHLweTamu,
cucTemamu onpoca.

WHTepakTUBHbIE JOCKW U AUCNIIEHN

®poHTanbHas paboTa B KNacce He3aMeHUMa, 310 6eccnopHo. Kpome 06bI4HOM TPagULIMOHHOK DOPMbI
paboThl, y4UTESb TaK XK& MOXET BbIBECTU HA MHTEPAKTUBHbIN 3KPAH PE3yNbTaThl 9KCNEPUMEHTOB,
NPOBOANMbIX C MOMOLLbIO LnchpoBbix nabopatopuit PASCO, ynpasnsTb NporpamMMHbIM 06ecneyeHem
C NMOMOLLbK MHCTPYMEHTOB UHTEPAKTUBHON JOCKU, BKITHOYATh 9M1EMEHTBI J1A00PATOPHBIX MPAKTUKYMOB
B XO[ YpOKa, CO3[IaHHOr0, Hanpumep, B cpele Activinspire.

Hg=11+3
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f)=2x43 Pamss ffi) = 0
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ActivBoard 500 Mobile EST — : X
NHTEPAKTUBHAs 10CKA C YNETPAKOPOTKO(OKYCHbLIM WhTepakTuBHbIid komnnekc TeachTouch 65
MPOEKTOPOM Ha MOBWIIbHOI CTOlKE.

JloKkyMmeHT-Kamepa

[lokyMeHT-Kamepa — camblii NPOCTOI ¢noco6 «oLMdpoBaTb» 060N NeYaTHbIA UK TPEXMEPHbIN
06BbEKT MK, HanpUMep Cnocob TPAHCIMPOBATL JEMOHCTPALMOHHDIA SKCNEPUMEHT Ha KpaH uiu
WHTEPAKTUBHYIO [JOCKY.

MpakTuyecku no6as fokymeHT-kamepa AVerVision (mogenu U15, F15, F33, F55, M70, PL50)
NHTErpupyeTcs B nporpamMmHoe o6ecnevenne SPARKvue Ha komnbtoTepax PC unu Mac n moxet
NCNONb30BATbCA [J11 CTATUYECKON (MKCALMM 3KCNEPUMEHTOB, MPOBOANMbIX C MOMOLLBH LIMGIPOBbIX
naryukoB PASCO, a TakxKe CbeMKM Xo[ja 1abopaTopHON paboThbl.

O6paT|/|Te BHUMaHNe, MHOTne JOKYMEHT-KaMepbl NOCTABAATCA C NepexofHnKaMn ang MMKPOCKONOB,
TO €CTb C MOMOLLbIO AOKYMEHT-KaMepbl MOXHO BbIBECTU Ha 60nbLUOI 9KpaH KapTUHKY 13-nop okynspa
MWKPOCKona.

[okymeHT-Kamepa Aver F55




HeTbyku u mobMNbHbIE NNAHLLETDI.
MnanweTtsl Android u MnaHwetsi iPad.

Ha nnaHwweTbl 2-B-1 unu HETOYKN Nerko yctaHasnueaetcs nporpamma SPARKvue, KoTopas pacnosHaet
He TonbKo gatyuku PASCO, HO 1 BCTPOEHHbIE [aTHWKK Takue, HaNnpuMep, Kak rupockon, web-kamepa,
aKCesiepoMeTp, C KOTOPbIMU MOXXHO TaK XXe NPOBOAUTL 9KCNEPUMEHTalIbHbIE PabOThI.

! B Hoytoykax ClassmatePC nporpammHoe o6ecrneveHne SPARKvue yxe npefycTaHOBNEHO.

Cuctema onpoca y4awmxcs ActivExpression 2

OnVH 13 KITK04eBbIX NPUHLMMNOB HOBbIX 06pa3oBaTenbHbIx ctaHaapTos (GFOC HOO, 000) — yxoa

OT PO Y4YUTENS B Ka4eCTBE HACTaBHNKA, (DOPMUPOBaHME CTaTyca BN3KOT0 K «MrpatoLLeMy TPEHepy».
icnonb3ys cuctemy onpoca 1 TeCTUPOBAHUS, Y4UTeNb BbICTPO NONYYAET CPE3 3HAHUI, KapTy OTBETOB
K2X[I0r0 Y4eHIKa, 4T0 NO3BOMSET, Kak HacTpanBaTb, KOPPEKTMPOBATh PaboTy BCErO Knacca,

Tak 1 pa3pabaTtbiBaTb MHAUBUAYANbHbIE NPOrpamMMbl 06y4eHUSA.

ActivExpression 2 — 370 KOMMJIEKCHAA M MPU 9TOM 04eHb MPOCTas B UCMONb30BaHWM CUCTEMA
0npoca yyawmxcs, croco6CTBYHOLLAA NX COBMECTHOM paboTe U OTKPbIBAKOLLLAA AOMNOSTHUTESIbHbIE MYTY
BOBINEYEHUS B Y4eOHbI NpoLecce.

MpuebidHas nonHas QWERTY-knasnartypa ¢ naTHCKMMU OYKBaMU 1 KUPUIIMLLEN NMO3BOSISET BBOLUTD
NpeLIoKeHus, MatemaTu4eckue Hopmynbl, p06U, BbIGUPATL HYXXHbIE OTBETbI U3 HECKONbKMX
npefnaraemblx, a yBeSIMYeHHbI UCNSIeid 0TOOPA3UT Kak BOMPOCHI, Tak U OTBETbI HA HUX Ha PYCCKOM
A3blKe. [offepX1BaeT popmar BONpOCcoB, 3aiaBaemblx Ha ak3ameHax MMA v El3. YTo fenaet cuctemy
0npoca aPMEKTUBHLIM UHCTPYMEHTOM MOArOTOBKM K BbIMYCKHbIM 3K3aMeHaM 1 aTTecTauuim.

ActivEngage 2 — nporpaMMHOE peLLeHne — NPUIOXEeHNe NS NNaHLLIETOB 1 KOMMbIOTEPOB, C TEM Xe
06LUINPHBIM (DYHKLIMOHANIOM, NIErKO YCTaHABNMBAETCA Ha NAHLLETbI U MO3BONSET NOAKMIOYATh AaXKe
YOAneHHbIX Y4EHUKOB, HaNpUMep, HaXoAsLLMXCS Ha JOMaLLIHeM 06Y4eHuN.




[lporpamma nopaepxku obpa3oBaHus

B Liensx noBbILLEHNS pe3ynbTaTMBHOCTY 1 COLMAITIbHO-3KOHOMUYECKON 3D (DEKTUBHOCTY BHOIXKETHbIX
pacxofoB... PEKOMEH[0BAHO... BKJ1H04aTh B 0653aTe/1bCTBA MOCTABLLMKA. .

Komnanusa Polymedia — BefyLnii pOCCUIACKMIA NOCTABLLMK
KOMMIEKCHbIX PeLLeHi 1 ayauoBu3yanbHOro 060pya0BaHus
Ha pbIHKe 06pa30BaHKs.

Jlydwme y4e6Hble 3aBefieHMs BbIGMPAOT KOMNAHMIO
Kak OTBETCTBEHHOrO 1 Ha[ieXXHOr0 COLMaNbHOro napTHepa.

06y4eHune nuL, 0CYLLECTBASIOLLMX UCMNOSTb30BaHNE U 06CYXXIBaHWE NOCTABASEMOr0 060PYA0BaHNS;
o6ecneyeHne PYHKLUUOHUPOBAHMS CIYXXObl TEXHUYECKOW 1 MHGYOPMALIMOHHO NOAAEPXKKK,
no3BonstoLLel o6ecneqnTb aPPEKTUBHOE UCMONb30BAHIE NOCTABAEMOro 060pyA0BaAHMS

B 06pa3oBaTesibHOM MpoLecce.

[Tncemo MuHucTepcTea 06pa3oBanus U Haykn Poccuiickon @efepaumm
«0 3aKynke 060pyaoBaHua Ans 061Le06pa30BaTebHbIX YHPEXAEHUA»

(Ne A®-241/18 o1 21.06.2011)

Bce nHTepakTMBHOE 060pYA0BaHIE NOCTaBNAETCA
C METOANYECKM NOCOBMEM 1 00YHAKOLLMM BUAEO0-KYPCOM.

YcnewHo aeicTeyer npoheccMoHanbHOe nefgarornyeckoe

3A0 «[Monumeamna» aBnseTcs ouLManbHbIM NApTHEPOM TaKNX .
3BECTHbIX 00Pa30BaTeNbHbIX KOHKYPCOB KaK «Y4uTenb roga»,
«[leparornyeckuii ne6tT», «Bocnutatens roga». Polymedia aBa .
roga noapsag npusHasanach Jly4wen KOMMepYeCcKon KOMMnaHuen .
roga B 06pasoBaHui No UTOram onpoca YMTaTesbCKoi .
ayAMTOPUM aBTOPUTETHOTO POCCUIACKOrO NeAarorinyeckoro

N30aHNa «Y4uTeNbCKO rasetbl». COTPYAHMYECTBO U NOAAEPKKA .
06pa30oBaTesibHbIX Y4PeXKAEHNIA LeiCTBUTESIbHO AB/SETCS

NPUOPUTETHLIM HanpasfieHneM aesTensHocTy Polymedia. .
PykoBOACTBO KOMMaHWUM NMOHUMAET, YTO CaMoe BaXXHOE YCI10BUe .

ANS Pa3BUTUS — 3TO aKTUBHAs METOAMYECKas, TeXHUYecKas
1 MHCHOPMALIMOHHASA NOAAEPIKKA.

KomnnekcHas nporpamma nopgaepxku o6pasoBanus

BKJIH0YaeT B ceobs:

WutepHet-coobuectso hitp://www.edcommunity.ru/, 3gecb
MOXHO B Nto6oe Bpems:

y3HaTb NOCMeAHNE TEHAEHLN MUPA UHTEPAKTUBHbIX
TEXHOJIOTUI B 06YHeHUK;

06MEHSATLCSA OMNbITOM C eANHOMbILLSIEHHUKAMU;
NONy4nTb METOANYECKYIO 11 TEXHUYECKYHO NOAAEPXKKY;
CMOJIb30BATh OOLLIMPHYO 6UBIMOTEKY LIGIPOBLIX
06pa3oBaTesibHbIX PeCypCoB;

CKayaTb CLEeHapun nabopaTopHbIX paboT no usnke,
XUMUK, GUONOTIN U eCTEBCTBOSHAHMIO;

MPUHATb Y4aCTUE B KOHKYPCAX U KOH(DEePeHLnaX
CoobLuecTsa;

NPUHATb Y4acTMe B TeMATUYECKIX BeOUHApaX U OHNaNH-
KOH(DepeHLMsX, B MaCTep-Knaccax.

Mporpamma 06y4eHus B aBTOPU30BAHHOM Y4e6HOM LEHTpE

TeXHUYECKY0 MOAJEPXKKY; .
06yyeHne paboTe C MHTEPAKTUBHLIMU U APYTUMK .
YCTPONCTBAMY; .

MeTOAMYECKYI0 NOSLEPXKKY;

IHghopMaLMOHHYI NOAAEPXKKY;

Mporpammy NoLLepXKI Pa3BUTMS TBOPYECTBA y4aLLUXCS;
CoTpyaHN4ecTBO ¢ TBOPYECKMMU LLIKONAMM;
lMpodheccroHanbHble KOHKYPCbI;

CneumansHble NporpaMmbl NpMO6PETEHNS;

KoHbepeHuum.
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KOMNaHuW npeanonaraer pasHble YPoOBHU U HOPMbL:

HayanbHblit ypoBeHb

MpOABUHYTHIN YPOBEHb

ThloTOpPCKas nporpamMma

04HOe, 3204HOE, AUCTAHLNOHHOE 06Y4eHIe




v POLYMEDIA
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K o6pa3oBaTe/ibHOMY CO0O0OLEeCTBY
Polymedia!

Npy3bA Q6yquVIe
Momoub  Konertiz

S CoobuyecTBO HoseeH

YuaCTHUKN
Tbl

o AKTUBHOCTD OTBETb‘ BnonnoTeKa
OCbl KoHrypchb! wee

BOﬂp MepOHPV‘ﬂTV‘ﬂ o

Vpdbopmatna Jlydlee

MopAepXKa

3apernctpupymntecb Ha edcommunity.ru

« OO6MeHnBanTeCb MAEAMU 1 ONbITOM C eAVHOMbILLIEHHUKaMMU
« [Tonb3yntecb 6MbNNoOTEKON LMPPOBLIX 06pa3oBaTesIbHbIX PpeCypCcoB
« [lonyyaiTe KOHCYNbTaLK SKCNEPTOB

« Y3HaBaWTe NocnegHne TEHAEHLUUN COBPEMEHHbIX
06pa3oBaTesibHbIX TEXHONOrMi

« YyacTByWiTe B KOHKypcax n KoHpepeHumax CoobuiecTBa

« [Monyyainte MeToaNYECKYIO U TEXHUYECKYIO NOAAEPKKY
no pa6ote c ayano-Bn3yanbHbiM 060pyaoOBaHMEM

+ YyacTBynTte B Be6MHapax

« O6wamnTtecb C Konneramm

www.edcommunity.ru






3A0 «onumepgna-

117218, r. Mockaa,

yn. Kpxukanosckoro, f. 29, k. 1
Ten./dpakc: 8 495 956-85-81/84
info@polymedia.ru
www.polymedia.ru

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

yn. JlyHavapckoro, 1.34, oduc 17
Ten./chakc: 8 846 266-54-08
samara@polymedia.ru
www.samara.polymedia.ru

000 «Tonumepua-BopoHex»
394030, r. BopoHnex,

yn. MNpomblwneHHas, 4. 4, oguc 402
Ten./dpakc: 8 473 261-15-50
voronezh@polymedia.ru
www.voronezh.polymedia.ru

MpepactasutenbcTBo Polymedia
B A3epbaiigxane

r. baky, KacnuaH lna3a,

ynuua Ixadapa xa66apnsl 4
Ten.: 8 10 994 12 497-08-96
baku@polymedia.ru
www.polymedia.ru

000 «[onumepaua-KpacHopap»
350002, r. KpacHopnap,

yn. Arap6ekosa 1/1
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