MNPO®UIbHbIN KOMILJIEKT OGOPYJOBAHMUS

y4aIuXxCsl.
Komnnekranus: becnipoBoaHom
MYJIBTHIATUYUK IO OMOJIOTHH C 6-10
BCTPOECHHBIMH JJTaTYUKAMHU:

JlaTuynK BIQYKHOCTH C TUATIa30HOM
m3mepenus 0...100%

JlaTuiK OCBEIIEHHOCTH C JUANa30HOM
n3Mepenns He yxke uem oT 0 1o 180000 nk
/TaTuuk pH ¢ nmana3oHoM U3MEpEHUS HE
y>xe uem ot 0 1o 14 pH

JlaTuyuk TeMIepaTyphl ¢ TUana3oHOM
M3MepeHus He yxke uem oT -20 go +140 C
JlaT4KK AJIEKTPONPOBOJAUMOCTH C
Tuana3oHaMu U3MepeHus He yxke yem ot 0
mo 200 mxCwm; ot 0 10 2000 MxCwm; ot 0 1o
20000 MmxCm

/laTuuk TeMIiepaTypbl OKpyKarouien
Cpelibl C TUaa30HOM U3MEPEHUS HE yiKe
aeM ot -20 go +40

AKCeccyaphl:

Ka6ens USB coennHuTenbHBIN

BapsimHOE yCeTpoiicTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO IO KCILTyaTalluu
nudpoBoii maboparopun

[{udpoBast BIEOKaMepa ¢ METALITUICCKIM
[ITaTUBOM, pa3penieHue He menee 0,3
Mmnukc

[IporpammHOe obecrieueHne
MeTtoanueckue peKOMEHAAIMU HE MEHEe

Haumenosanue Kparkue npumepHbie TEXHUYECKUE KomnuectBo |KonnuectBo
obopynoBaHus XapaKTePUCTUKU SMHMII JUTS | STUHUIL IS
popuIHLHOTO [MPOGUITLHOT
KOMIUICKTa [0 KOMIUICKTA]
(o6meo0pa3o |(MaTOKOMILIT
BaTeIbHBIC EKTHBIC
opraHu3zaruu,|oomeodpaso
HE BaTeIbHBIC
SBJISAIOIIMECS | OpraHUu3alu
MaJIOKOMIUICK| M), €/1. U3M.
THBIM), €]I.
U3M.
HEA30BAS (OBA3ATEJIBHAS UACTD)
EcTecTBeHHO-HaYyYHAs] HAIPABICHHOCTh
1. [Hudposas (OOecnieunBaeT BHIMOJTHEHUE 3 mrT. 2 wrT.
imabopaTopusi Mo TabOpaTOPHBIX PabOT Ha YPOKax Mo
OHroIOTHH OHOJIOTUH B OCHOBHOU IIKOJIE ¥ IIPOEKTHO-
(yueHnueckas) MCCIIE0BATEIIbCKOM eI TeTbHOCTH




30 pabor

'YmakoBka

Hannune pyccKkosi3pIMHOTO caiiTa
MOAICPKKH, HATUYNE BUACOPOJIUKOB.

[{udposas
mabopaTopHst 1Mo

XHUMHAA
(yueHuueckas)

ObecrieunBaeT BBIOJIHEHNE
1a0opaTOPHBIX PabOT IO XUMHUH HA YPOKax
B OCHOBHOM IIKOJIE U TPOEKTHO-
MCCIE0BATENIbCKOM 1eITeIbHOCTH
yJaIXCs.

Komrmuiekrarusi:

becnipoBOAHON MYJIBTUIATYMK IO XUMHUU C
4-Ms1 BCTPOCHHBIMU JJATYUKAMM:

/laTuuk pH ¢ nnana3oHOM U3MEpPEHUS HE
ke uem ot 0 1o 14 pH

/IaTynK BBHICOKOM TeMIepaTyphl
(TepMOIapHBIif) ¢ AUANTA30HOM U3MEPEHUS
He yxe yeM oT -100 go +900 C

JlaT4KK AJIEKTPONPOBOJAUMOCTH C
narna3zoHaMy U3MepeHus He yke yeM oT 0
imo 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 10
20000 MmxCm

JlaTuMK TeMIIepaTyphl INIATUHOBBIN C
TMana3oHoOM U3MEpPEHHUs He yke ueM oT -30
o +120 C

OTnenbHbIE JATYUKU:

JlaTurK ONTHUYECKOU MIIOTHOCTH 525 HM
IAKCeccyaphl:

Kabens USB coequHUTENbHBII

BapsimHOe yCTpoicTBO ¢ Kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJICTBO 0 3KCIUTyaTalluH
1 poBoii TabopaTopuu

HaGop mabopaTopHOii OCHACTKH
[TporpammHoe oOecrieueHue
MeToauueckie peKOMEeH1allil HE MEHee
40 padot

Hannune pyccKosi3pIMHOTO caiiTa
MOAIEPKKU

Hanuune BUI€OpOIUKOB.

3 mT.

2 IIT.

[{udposas
imaGopaTopusl o

(buznke
(yueHnueckas)

OOeceunBaEeT BLITOIHEHUE
PKCIICPUMEHTOB 110 TeMaM Kypca (QU3UKH.
Komriexkramus:

becipoBOHOM MYIBTHIATYHK TTO (GUBHKE C
6-10 BCTPOCHHBIMU JaTYNKAMU:

[{ndpoBoii JaTUMK TEeMIIEPaTypPHI C
TUana3oHOM U3MEpPEHHUsI HE ke ueM oT -20
mo 120 C

[{udpoBoii JaTYUK a0COTFOTHOTO JABICHHUS
C IMarna3oHOM M3MEpEeHUs He yke ueM oT 0
mo 500 kIla

JlaTYMK MarHUTHOTO MOJIS C THaa30HOM

m3mepenus He yxe yem ot -80 1o 80 mTn




JlaTuuk HanpspKEHUS ¢ AUana3oHaMu
M3MEpEHUs HE YKe 4eM oT -2 10 +2 B; or -
5 mo +5 B; or -10 mo +10 B; or -15 mo +15
B

/laTunk TOKa HE yxe yeM oT -1 1o +1 A
JlaTunk akcenepoMeTp ¢ TIOKa3aTeIsIMH He
MeHee ueM: +/- 2 g; +/-4 g, +/-8 g
OTaenpHBIE yCTPOUCTBA:

USB ocmmmtorpad He MeHee 2 KaHana, +/-
100 B

IAKCecCyaphl:

Kabens USB coequHUTENbHBII

BapsimHOe yCTpoicTBO ¢ Kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHCTpyKTOp AJ1 TPOBEIEHUS
DKCIIEPUMEHTOB

KpaTkoe pykoBOJICTBO IO 3KCIUTyaTalluH
1 poBoii TabopaTopuu

[IporpammHOe oOecrieueHne
MeTonudeckue pekomeHaanuu (40 pador)
Hannune pyccKkosi3pIMHOTO caiiTa

MO IIEPIKKH

Hanuune BUI€OpOIUKOB.

KoMt

BIOTEPHOE 000PYI0

BaHUC

HoyTOyk

DopM-(hakTop: HOYTOYK;

DKectkas, HeoTK/IIOYaemas KjlaBuarypa:
HaTH4YneE;

Pycckas packiiazika KJaBUaTypbl: HaJTUYHE;
/Inaronanb skpaHa: He MeHee 15,6
ITFOTTMOB;

Pazpemenune sxpana: He meHee 1920 x
1080 nukcenei;

KonnuecTBo simep npoiieccopa: HE MeHee 4;
KoanyecTBO MOTOKOB: HE MEHee §;
basoBas TakTOBasi 4acToOTa Mpoleccopa: He
Mmenee 1 I'T;

MaxkcrMaibHasi TAKTOBas 4YacToTa
rpoueccopa: He MeHee 2,5 I'T';
K»sm-namats mpoiieccopa: He MeHee 6
MOaiiT;

OO0BEM YCTaHOBJIEHHOM OIEpaTHBHOM
maMsTh: He McHee 8 ['0aiiT;

O0BEM MOIIEP)KUBAEMOM OTIepaTUBHOMN
MaMsTH (17151 BO3MOXHOCTH PACHIUPEHUS):
He MeHee 24 1'0aiiT;

O6beM HakonuTens SSD: He menee 240
["GaiiT;

Bpemst aBTOHOMHO# paboTHI OT OaTapeu:
He MeHee 6 4acoB;

Bec HOyTOYKa ¢ yCTaHOBJICHHBIM
AKKyMYJIsITOpoM: He Ooiee 1,8 kr;

Buemnunii uarepdeiic USB crangapra He

3 mT.

2 IIT.




Hioke 3.0: He MeHee TpeX CBOOOIHBIX;
Buemnunii uarepdeiic LAN
(McToNb30BaHKE MEPEXOTHUKOB HE
[IPEyCMOTPEHO): HAINUHE;

Hanuaue monyneit u uaTepdeiicon
(MCTIONb30BaHKE TIEPEXOIHUKOB HE
npeaycMmotpeno): VGA, HDMI;
becripoBoHas cs3b Wi-Fi: Hanmuame ¢
noanepxxkor cranaapra IEEE 802.11n wimn
COBpEMEHHEE;

'Web-kamepa: Hannuue;

MaHunynasTop "MbIlb": HAIUYKE;
[IpenycraHnoBiIeHHas OnepaloHHas
crcTeMa ¢ TpapuuecKuM
[0JIb30BAaTEIHCKUM UHTEp(hercoMm,
oOecrieunBaromas padboTy
pacripocTpaHeHHBIX 00pa30BaTEIbHBIX U
0OIIECUCTEMHBIX TTPHIIOKEHUH:
HaIM4ue.

5. M®YV (upunrep, [Tun ycrpoiictBa: MOV (pyHkiuu neyary, |1 mr. 1 .
CKaHep, KOMUp)  [KONMMHUPOBAHUs, CKAHUPOBAHMS ),
@Dopmat Oymaru: He MeHee A4;
[{BeTHOCTB: YepHO-OEIIbIIA;
TexHonorusa nevaTu: JazepHas
MakcruMaiabHOE pa3pelieHue neyaT: He
MmeHee 1200 x 1200 Touek;
Nutepdeiice: Wi-Fi, Ethernet (RJ-45),
USB.
JIOTIOJIHUTEJIBHOE OBOPYJIOBAHUE
EcTecTBeHHO-Hay4Has! HAITPABJICHHOCTh
1. [udposas O06ecnieurBaeT BHITIOJHEHHE 1 . 1 .
mabopaTtopus o 1abopaTopHBIX pabOT HA yPOKAX IO
OMOJIOTHH OMOJIOTHH B OCHOBHOM IITIKOJIE U IPOEKTHO-
(yueHuueckas) MCCIIE0BATENBCKON JIEATEIbHOCTU

YJaIXCS.

Kommiekranus: becipoBoaHoi
MyJIBTUIATYUK 110 OUOJIOTUH C 6-10
BCTPOECHHBIMM JaTYUKaMMU:

JlaTyuK BIAQXXHOCTH C TUANa30HOM
m3mepenus 0...100%

JlaTynK OCBEIIEHHOCTH C JUarna3oHoM
3Mepenus He yxxe yem ot 0 1o 180000 ik
/laTuuk pH ¢ nnana3oHOM U3MEpPEHUS HE
ke uem ot 0 1o 14 pH

JlaTyuk TeMnepaTypbl ¢ Juana3oHOM
M3MepeHus He yxke yem oT -20 no +140 C
JlaTyuK 371€KTPONPOBOAUMOCTH C
arna3oHaMM U3MepeHus He yxxe 4yeM oT 0
mo 200 mxCwm; ot 0 10 2000 MxCwm; ot 0 1o
20000 MxCm

/laTuuk TeMIiepaTypbl OKpyKarouien

CPCALI C AUAINIa30HOM U3MCPCHHA HC YIKC




aeM ot -20 go +40

AKCeccyaphl:

Ka6ens USB coennHuTenbHBIN

BapsimHOE yeTpoiicTBO ¢ kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
Kpatkoe pykoBOACTBO IO KCILTyaTalluu
nudposoii maboparopun

[{udpoBas BuIEOKaMepa ¢ METALITUICCKIM
[ITaTUBOM, pa3penieHue He menee 0,3
Mnukc

[IporpammHOe obecrieueHne
MeToaudeckie peKOMEHIalluy HE MEHEe
30 pabor

'YakoBka

Hannune pyccKosi3pIMHOTO caiiTa
IMOAACPIKKHN, HAJIMINC BUACOPOJINKOB.

[{udposas
mabopaTopHst 1Mo

XHUMHAN
(yueHuueckas)

ObecrieunBaeT BBIOJIHEHNE
1abopaTOPHBIX PabOT IO XUMHUH HA YPOKax
B OCHOBHOM IIKOJIE U TPOEKTHO-
MCCIIE0BATENIbCKOM 1eITeIbHOCTH
YJaIXCs.

Komrmuiekrarusi:

becnipoBOAHON MYJIBTUIATYMK IO XUMHUU C
4-Ms1 BCTPOCHHBIMU JJATYUKAMM:

/laTuuk pH ¢ nnana3oHOM U3MEpPEHUS HE
ke uem ot 0 1o 14 pH

/IaTynK BBHICOKOM TeMIepaTyphl
(TepMOMapHBIii) ¢ AUANTA30HOM U3MEPEHUS
He yxe yeM oT -100 go +900 C

JlaT4MK AJIEKTPONPOBOJAUMOCTH C
narna3zoHaMy U3MepeHus He yxxe yeM oT 0
imo 200 MmxCwm; ot 0 10 2000 MxCwm; ot 0 10
20000 MmxCm

JlaTuMK TeMIepaTypsl INIATUHOBBIN C
TMana3oHoOM U3MEpPEHHUs He yke ueM oT -30
o +120 C

OTnenbHbIE JATYUKU:

JlaTurK ONTHUYECKOU MIIOTHOCTH 525 HM
IAKCeccyaphl:

Ka6enr USB coequHUTENbHBII

BapsimHOe yCTpoicTBO ¢ Kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJICTBO IO 3KCIUTyaTalluH
1 poBoii TabopaTopuu

HaGop mabopaTopHOii OCHACTKH
[TporpammHoe oOecrieueHue
MeToauueckie peKOMEeH1allil HE MEHee
40 padot

Hannune pyccKkosi3pIMHOTO caiiTa
MOAIEPKKU

Hanuune BUI€OpOIUKOB.

1 mT.

1 mT.

[{udposas

O0ecrieynBacT BBIMTOJIHEHUE

1 mrT.




imaGopaTopusi o
(buznke
(yueHnueckas)

BKCIIEPUMEHTOB 0 TeMaM Kypca (QU3HKH.
Komrmiekrarusi:

becipoBoHOM MYIBTHIATYHK TTO (PUBHKE C
6-10 BCTPOCHHBIMH JTATYUKAMHU:

[{ndpoBoii JaTUMK TEMIIEPATYPHI C
TUana3oHOM U3MEpPEHHUsI HE ke ueM oT -20
o 120 C

[{udpoBoii JaTYNK a0COTIOTHOTO JABICHHUS
C IMara3oHOM U3MepeHus He yxe ueM ot ()
o 500 klla

JlaTyuKk MarHUTHOTO TOJIS C TMANa30HOM
n3mMepeHus He yxe yem ot -80 g0 80 mTn
JlaTyuk HampsDKEHUS ¢ AUana3oHaMu
M3MEpEHUs HE yKe 4eM oT -2 10 +2 B; or -
5 mo +5 B; or -10 mo +10 B; ot -15 mo +15
B

/laTuuk TOKa HE yxe yeM oT -1 1o +1 A
JlaTunk akcenepoMeTp ¢ TIOKa3aTesIMHA He
MeHee ueM: +/- 2 g; +/-4 g, +/-8 g
OTaenpHBIE yCTPOUCTBA:

USB ocmmmtorpad He MeHee 2 KaHana, +/-
100 B

IAKCecCyaphl:

Ka6ens USB coequHUTENbHBII

BapsimHOe yCTpoicTBO ¢ Kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHCTpyKTOp AJ1 TPOBEIEHUS
BKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO IO 3KCILTyaTaliuu
nudposoii maboparopun

[TporpammHoe obecrieueHue
Metoanueckue pexomeHaamnuu (40 pador)
Hanuuue pycCKOsA3bIMHOTO canTa
MOIIEPIKKU

Haymune BUaeOpOINKOB.

[{udposas
imaGopaTopusi o

(buznonornu
(mpodubHBIN
YPOBEHB)

ObecnieunBaeT MPOBEACHUE HCCIEIOBAHNUS
M0 QYHKIIMOHUPOBAHUIO YEJIOBEYECKOTO
opranusma. Komruiekranus:
becripoBOAHON MYJIBTUATYMK IO
(bu3MONIOTNH € 5-10 BCTPOCHHBIMU
naTunkamu: JlaTuuk apTepuasbHOTO
nasienus (0...250 MM prT. CT.)

JlaTuuk mynbca ¢ 1Mana3oHoOM U3MepeHus
He yxe ueM ot 30 o 200 ya/mMun

JlaTuuk TeMrneparypsl Teja ¢ Juana3oHoM
M3MepeHus He yxe ueM ot +25 1o +40 C
JlaTyuK 4acTOTHI AbIXaHUS C JUANa30HOM
n3MepeHus He yxxe uyem ot 0 1o 100
IUKJIOB/MUH

J[aTYMK YCKOPEHHs C TIOKa3aTeIs M1 +/- 2
g, +/-4¢g,+/-8¢g

OTenbHBIE YCTPOMCTBA:




JlaTunk OKI' ¢ nnana3oHoM U3MepeHUs HE
y:ke ueM oT -300 1o +300 mB)

/laTuuk pH ¢ nnana3oHOM U3MEpPEHUS HE
ke uem ot 0 1o 14 pH

JlaTuuk cuioMep ¢ 1Mana3oHoOM
n3MepeHus He yxxe uem ot -40 o 40 H
JlaTyuK OCBEIIEHHOCTH C JUana3oHoM
3Mepenus He yxxe yeM ot 0 1o 180000 ik
IAKCeccyaphl:

Ka6ens USB coequHUTENbHBII

BapsimHOe yCTpoicTBO ¢ Kabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
KoHCTpyKTOp AJ1 TPOBEIEHUS
HKCIEPUMEHTOB

KpaTkoe pykoBOJICTBO IO 3KCIUTyaTalluH
1 poBoii TabopaTopuu

[IporpammHOe obecrieueHne
MeToauueckie peKOMEHIallY HE MEHEE
20 pabot

Hanuyue pycCKOsA3bIMHOIO canTa
MOIIEPKKU

Haymmune BuaeopoInKOB.

[{udposas
mabopaTopHst 1Mo

DKOJIOTHH

Ob6ecnieurBaeT MPOBEICHUE YICOHOTO
PKOJIOTMYECKOT0 MOHUTOPHHTA
MHCTpYMEHTaIbHBIMH MeToaaMu. Habop
[IPUMEHSETCS PU N3YYEHUU HKOJIOTUH,
OMOJIOTHH, XUMUH, Teorpaduu u
[PUPOJIOBECHUS, A TAKXKE JJIs
MHIMBUAYAIbHBIX HUCCIEIOBAaHUS U
[IPOCKTHOM JESITEIIbHOCTU IIKOJIbHUKOB.
Komnnekranus: becnipoBogHom
MYJIBTHAATYMK 110 SKOJIOTUYECKOMY
MOHHUTOPHHTY C 8-10 BCTPOCHHBIMU
TaTYMKAMU:

JlaTyuK HUTpaAT-UOHOB

JlaTyuK XJIOpUIA-UOHOB

/laTuuk pH ¢ nnana3oHOM U3MEpPEHUS HE
ke uem ot 0 1o 14 pH

JlaTyuK BIAQXKHOCTH C TUANa30HOM
m3mepenus 0...100%

JlaTynK OCBEIIEHHOCTH C JUarna3oHoM
3Mepenus He yxxe yeM ot 0 1o 180000 ik
JlaTyuk TeMnepaTypbl ¢ Juana3oHOM
n3MepeHus He yxke yem oT -20 no +140 C
JlaTyuK 371€KTPOIPOBOAUMOCTH C
uana3oHaMu U3MepeHus He yxke yem ot 0
imo 200 mxCwm; ot 0 10 2000 MxCwm; ot 0 1o
20000 MmxCm

/laTuuk TeMIiepaTypbl OKpyKarouien
Cpellbl C TUaa30HOM U3MEPEHUS HE YiKe
aeM oT -20 o +50 C

OTaenbHbIE JATYUKHU:

1 mT.

1 mT.




JlaTunk 3ByKa ¢ QyHKIIUEH
MHTETPUPOBAHUS C TUAMIA30HOM U3MEPEHUS]
acToT He MeHee ueM oT 50 I'm o 8 kI 1y
JlaTunK BIQYKHOCTH TIOYBKI C AUAMTA30HOM
m3mepeHus He yxe yem ot 0 1o 50%
JlaTuMK KHCIIOpPOJa C IMANa30HOM
3mepenns ot 0 1o 100%

JlaTurK ONTHUYECKOU MIIOTHOCTH 525 HM
JlaTark onTuyeckoi mIoTHOCTH 470 HM
JlaTuuK TypOUIUMETP C JHAra30HOM
n3Mepenns He yxke uem oT 0 1o 200 NTU
JlaTyuK OKKCH yriiepoja ¢ Tuana3oHoOM
n3Mepenns He yxke uem oT 0 1o 1000 ppm
AKCeccyaphl:

Kab6ens USB coennHUTENBbHBIN (2 IIT.)
BapsiHOE yeTpoiicTBO ¢ kKabenem miniUSB
USB Anantep Bluetooth 4.1 Low Energy
CTepikeHb I 3aKPETICHUS TaTYNKOB B
[TaTHBE

Kpatkoe pykoBOACTBO IO 3KCILTyaTalluu
nudposoii maboparopun

[TporpammHoe oOecrieueHue
MeToauueckie peKOMEeH1allil HE MEHee
20 pabot

'YakoBka

Hanuuue pycCKOsA3bIMHOTO canTa
MOICPKKH, HATMYUE BUICOPOIHKOB.

Mukpockor
udpoBoit

Tun MuKpockomna: 6MONIOrnYecKui
Hacanka MUKpoOCKoOIa: MOHOKYJISIpHAst
Haznauenue: mabopaTopHbIi

MeTo/1 cclieZIOBaHUS: CBETIIOE MOJIe
Matepuan ONTUKH: ONITUYECKOE CTEKIIO
Y BennmueHue MUKpOCKoIa, kpat: 64 - 1280
Oxynsaper: WF16x

OO0BexTuBHL: 4%, 10X, 40xs
(moAnpyKMHEHHBIH )

PeBosibBepHast roJIOBKA: Ha 3 0OBEKTHBA
Tun nMoICBETKHU: 3epKajio UM CBETOIUO
Pacrioio)keHre MoICBETKU: BEPXHSIS U
HUKHSS

Marepuan koprnyca: MeTall
[IpeameTHbIit cTOAMK, MM: 90

Mcrounuk nurtanus: 220 B/50 '

Yucno meranukceneit: |

1 mrT.




