Ilepeyennb 000pynO0BaHUA
LleHTpa KOJNJIEKTHBHOIO MOJIb30BAHUS
«DU3H0JI0T0-0HOXUMHUYECKHE UCCIEAOBAHUS PACTUTEIbHBIX 00bEeKTOBY»

1. XPOMATOI'PAD «KPUCTAJLII 5000.2» C MACC-
CHEKTPOMETPUYECKUM U [IINIAMEHHO-UOHU3AIIMOHHBIM
JAETEKTOPAMM:

OcHogHble xapakmepucmuku:

[ToTpebnsiemas MOIIHOCTD MUKOBas (B pexkuMe paszorpesa), 2500 Br;

[ToTpebisiemast MOLITHOCTB B ycTaHoBHBIIEMcsl pexkume (0e3 1K), 1000 Br;

TepmocTat KOJOHOK

Pabouas remneparypa: ot Tokp.cpeasi+3 °C no 450 °C;

CkopocTh MporpaMMHpPOBaHUs HarpeBa (1Mo JuHeHHOMY 3aKoHYy): oT 0,1 1o
125 °C/muH;

KonnuecTBo U30TEpM: HE OTPAHUYECHO;

Bpewms oxnaxnenus (npu temneparype okpy:xatomieit cpenbl 22 °C): ot 400
1o 50 °C 3a 3,3 MuH;

DJIEKTPOHHBIE PETYJISITOPHI pacXojia U AaBJEHUs: BX0AHOE JaBiienue ot 0,36
1o 1,25 Mma;

KonnuectBo kanasnoB: 10 18-Tu;

Pacxop raza-nocurens ot 5 1o 500 mn/MuH;

Pacxon Bogopoaa ot 5 g0 500 mur/muH;

Pacxon Bo3zmyxa ot 5 10 800 mur/muH;

Tunsl nerexropos: [T, MC/I;

MakcumanbHasi TeMneparypa TepMOCTaTUPOBAHUS IETEKTOPOB
(BcTpoeHnHsbIX), 10 450 °C;

YacroTa onpoca curHaiaoB 1eTeKTopoB, oT 10 go 300 I'm;

Hcnapurens nporpaMMupyeMBblid;

PexxuMbl paboThl uctiapuTenes: ¢ aejaeHrnemM noroka (split);

[Tpsimoit BBOA B KOJIOHKY (on-column);

MakcumainbHast Temneparypa 450 °C;

Wurepdeiic: Ethernet, USB.

Haumenosanue npouszeooumens: XpoMaTiK
Ceedenusn 0 mempoozuueckom obecnedyenuu cpeocme uzmMepeHull — NOBEPEH 10
25.09.2026 .

2. XPOMATOI'PA® «CTAMEP M» C JHOJHOMATPUYHBIM
JETEKTOPOM:

OcHogHble xapakmepucmuku:

Kommnekc mpencraBiser coboit  monynpHyro BOXX-cucremy  mns
BBICOKO?((EKTHUBHON >KUIKOCTHOM XpomaTtorpaguu C TMOJTHBIM 3JICKTPOHHBIM
KOHTPOJIEM BCEX IapaMeTPOB CHUCTEMBI C TIEPEIHMX TMaHeNed MopyJed u
KOMITBIOTEPA;

KomMmmproTepHoe ynpaBiieHne MOIYISIMU ¥ 00pab0TKa JaHHBIX MPOU3BOIUTCS
C TIOMOIIIBIO MPOTPAMMHOTO 00ECTICUCHNS;



[Tporpammuoe obecneuenue «MynsTuxpom Bepcun 3.4. Pro (PDA) Cnextp»
OCYIIECTBJISICT TOJHOE YMpaBlIeHHE XpomaTorpaduyecKkod CHCTeMoid, cOop u
00pabOTKy MaHHBIX, TUATHOCTUKY MOJYJIEH, O3BOISIET paboTaTh Kak ¢ pabouei
CTaHIIMM, TAK U YEPE3 JOKAIbHYIO CETh WIH YJIaJ€HHbIN JOCTYI,

Cucrema BKJITIOYAET B CeOsI:

Hacoc Bbicokoro naBienus ajis xpomarorpaduu co BCTPOCHHBIM JIeTa3aTopoM
antoeHTa AMPHy3MOHHOTO TUNA;

Hacoc BpicOkOro pgaBieHus g XpomaTrorpaguu €O  BCTPOEHHBIM
JTUHAMUYECKUM CMECUTEIIEM MTOTOKOB;

Monynbs BBoga npo6 SIS-001.1;

[ToaioH As1st AMIOEHTOB;

Tepmocrar KkonOHOK: nuamna3on Temiepatyp or 5 nmo 80 C; TodHOCTH
noaaepxkanus temnepatypsl - 0.1 C; makcumanbHas InuHa KOJOHKH - 30 cwm;
BO3MOKHOCTh YCTAHOBKH 10 2 KPaHOB-IIEPEKII0YATENEH;

JInoHOMaTpUYHBINA JNETEKTOp: Juana3oH JUMH BoJH OT 190 mo 800 HM;
WUCTOYHUKHU W3JIyYCHUS: JedTepueBas W BoJb(paMoBas JIaMIlbl; JWHEWHOCTh
curHana - menee 5% mnpu 2 AU; yactora coopa ganusix 100 I'i;

Haumenosanue npouzeodumens: AKBUIOH

Ceéedenun o0 memponozuueckom oodecneyeHuu cpeocme u3mMepeHuil —
OTCYTCTBYIOT.

3. CHEKTPO®OTOMETP UNICO 2100:

OcHogHble xapakmepucmuku:

OnTrueckasi cxeMa: OJTHOTy4YeBoOM, nudpakinonHas pemerka 1200
ITPUXOB/MM

HcTouHMK M3MyUeHus: rajJoreHoBas jJamia

JlerexTop: potoanon

CnexrpanbHbiii Auana3od: 320-1000 am

[lonoca npomyckas: 5 HM

[lorpemHocTh YCTAHOBKHU JIJTUHBI BOJIHBL: 2 HM

[ToBTOpSIEMOCTH YCTAHOBKH BOJIHBL: | HM

doromerpuueckuid quanazon: 0-125 %T, -0.1-2.5A, 0-1999C (1-1999F)

®oromerpuueckas TouHocTh: 0.004A @ 0.5A

Haumenosanue npouzeooumenn: Unico

Ceéedenusn 0 mempoaocuueckom obecneueHuu cpeocme usmMepeHull —
nosepeH 10 20.10.2026 r.

4. CUCTEMA KAIMMJJIAPHOI'O JIEKTPO®OPE3A «KAIIEJIb-105M»:
OcHnoenvie xapakmepucmuKku:
Jnama3on pabouyux JJIMH BOJHBI AeTeKTHpoBaHus, oT 190 mo 380 HM;
[Ipenensr nomyckaeMoit abCOTIOTHOM MOTPEIIHOCTH YCTAHOBKHU paboyeii
JUTMHBI BOJIHBI, =5 HM;
JlnanazoH u3MeHEeHHs padoydero Hanps»KeHUs Ha Kamwuisipe, oT 1 1o 25 kB;



[Ipenen oOHapykeHUs OCH30MHON KUCIIOTHI (MPH MOJ0KUTEITHHOMN
MOJIAPHOCTH BBICOKOBOJIBTHOTO 0JI0KA) TP OTHOIICHUH curHai/mym 3:1,
MKr/cM3, He 6omee 0,8;

[Ipenen oOHapyKEHHS XTOPUI-MOHOB (TTPH OTPUIATEIIHBHON MOJISIPHOCTH
BBICOKOBOJIETHOTO OJIOKA) MTPU OTHOIICHUH CUTHAJ/TITyM 3:1, MKr/cM3, HE Goiee
0,5;

[Ipenen nomyckaeMoro OTHOCUTEIBLHOIO CPETHET0 KBAAPATUUECKOTO
otkioHeHus (CKO) BBIXOJHOTO CUTHAJA MO TUIOMAau TuKa, 5%;

[Ipenen nomyckaeMoro OTHOCUTEIBLHOIO CPETHEr0 KBaAPaTUIE€CKOTO
orkionenus (CKO) BbIxoHOro curuana 3a 8§ yacoB padbotsl, 6,5%;

Bpewms ycTanoBienus padoudero pexuma, He 6osee 30 MuH;

DNEeKTPONUTaHUE CUCTEM OT CETH NIEPEMEHHOT0 TOKa HamnpsbkeHueM, 220 B;
yactoron+22$, 50+1 I';

[ToTpebisiemast MOIITHOCTD, TTOTpeOIIIeMast CUCTEMO, , He Oonee 220 BXA.

Haumenoseanue npouseooumens: JIromrke

Ceéedenus 0o memponozuueckom odecneveHuu cpeocme usMepeHuil —
OTCYTCTBYIOT.

5. KINMMATHUYECKASA TECT-KAMEPA «TTC 256»:

OcHogHble xapakmepucmuku:

Pazmepsl kamepsl, 640x670x597mm;

Buemnne pazmepst, 898x1730x1100Mm;

O0BeM Kamepsl, 2561;

Bec, 337xr;

Marepuan kamepsl Hep>KaBerollas CTajb;

Harpy3ska Ha nmonky 25 kr;

Juamnazon pabouux temmepatyp, ot -42 1o +190 °C;

HarpeB: BRICOKOIIPOU3BOAUTEIBHBIE KOJBLIEBBIE HATPEBATENH C
ONTUMU3UPOBAHHOW LUPKYJISILMEN BO3/1yXa;

Hanpsioxenue, 156 B;

[ToTrpebasemas MOIITHOCTD, 7 KBT;

Yacrora, 50/60I'w,.

Haumenosanue npouzeodumenn: Memmert

Ceedenusn 0 mempoaocuueckom obdecneueHuu cpeocme usMepeHull —
arrecroBana 1o 06.11.2026 r.

6. KINMMATUYECKAS KAMEPA MKF 115 (BINDER)
Ochnoenvie xapakmepucmuKu:
Pasmepni kamepsl, 600x480x400;
Bnemnue pazmepsl, 980x1725x865;
O6Bem kamepsl, 115 m;
Bec, 280 kr;
Marepuan kamepbl HepKaBerollas CTallb;
Harpy3ka na nosky 30 xr;
Juamnazon pabouux temmnepatyp, ot -40 qo +180 °C;



Harpes: BBICOKONIPOU3BOAUTEIBHBIE KOJBLIEBbIE HATPEBATENH C
ONTHMHU3UPOBAHHOW LUPKYJISILMEN BO3/1yXa;

Hanpsxenue, 400 B;

[ToTrpebnsemas MOIITHOCTS, 4,8 KBT;

Yacrorta, 50 I'm.

Haumenosanue npouzeodumenn: Memmert

Ceedenusn 0 mempoaocuueckom odecneueHuu cpeocme usMepeHull —
arrecroBana 1o 06.11.2026 r.

7. CHIEKTPO®OTOMETP «K®K-3KM»:
Ochnoenbvie xapaKkmepucmuKu:
CnekTpayibHBIN JUana3oH IJuH BOIH, 325 - 1000 HM;
[Tosioca mpornyckanus, S HM;
[TorpentHOCTh YCTaHOBKH JIJTMHBI BOJHBI, HE OoJiee 2 HM;
DOTOMETPUUECKHUMN AUANIA30H U3MEPECHUN:
- koa(ppurment npomyckanus (T), ot 0 1o 100 %;
- onTu4eckas mioTHOCTh (A) ot 0 10 2.
Haumenosanue npouzeooumensn: YOunko-Cuc.

Ceedenusn 0 mempoaocuueckom odecneueHuu cpeocme usMepeHull —
nosepeH 10 20.10.2026 r.

8. AHAJIMBATOP AHTHOKCHUJAHTHOW AKTHUBHOCTH «IIBET-
AY3A» 01-AA:

OcHogHble xapakmepucmuku:

3HadeHUe OTKIOHEHUS CPEIHEr0 YCTAaHOBUBILETOCS 3HAYCHHS TEMIIEPATYPhI
B TEPMOCTATE KOJOHOK OT 33JIaHHOTO 3HAUCHUS TeMIiepaTypsl He 6onee, +3°C;

VYpoBeHb GIyKTyalMOHHBIX ITyMOB HYJIEBOTO curHana (He 6omee), X 0,25
(0,5);

[Ipenen nerekTUpOBaHMS aMIIEPOMETPUUYECKOTO IETEKTOPA MO rajiOBOM
kuciote, 1x10® Cmin, r/cm?.

Haumenosanue npouzeooumens: XiMaBTOMAaTHKA

Ceedenusn 0 mempoaozuueckom odecneueHuu cpeocme usmepeHuil — He
TpeOyeTcs.

9. MIEPEHOCHOM UMITYJIbCHBIN ®JTYOPUMETP PAM 2500 (HEINZ
WALZ GMBH):

Ochnoenvie xapakmepucmuKu:

HCTOYHUK «U3MEPUTETBHOI0)» CBETA: «KPACHBIE» CBETOAUO/IbI, MAKCUMYM
u3ydeHus npu ajauHe BoaHbl 630 M, [TIIIB 20 aM. 1 us UMIyIbChI ©
MOy IsIMOHHBIMU YyactoTamu oT 10 g0 5000 I'u aist onpenenenus Fo (200 I'y o
ymom4anuto), 1 ot 1 1o 100 x['11 Bo BpeMst 001ydeHUs] aKTUHUYHBIM CBETOM,
osicTpbie kuHeTHKH 0T 100 10 200 kI'11, 20 ypoBHEW WHTEHCUBHOCTH, AUANa30H
naTeHcuBHOCTEH cBeta oT 0,001 mo 100 umol/(m2-s);

W cTOYHUK «CUHETO» aKTUHUYHOT'O CBETA: CBETOAMO b, MAKCUMYM
U3ITyYeHHUs pU JUTUHE BOJHBI 455 HM, [TIITIB (monymmprHa npy NoJ0BUHE



BbICOTHI) 20 HM, ypoBeHb HHTEHCUBHOCTH 10 800 umol/(m2-s), 20 ypoBHe#
WHTEHCUBHOCTH;

W cTOYHUK «KpacHOT0» aKTHHUYHOTO CBETA: CBETOANO/Ibl, MAKCUMYM
u3iy4yeHus npu aiauHe BoaHbl 630 am, [IIIIIB 15 uM, nuatencuBnocts 110 4000
umol/(m2-s), 20 ypoBHel HHTEHCUBHOCTH;

W cTOYHUK «J1aTbHETO KPACHOT0» CBETA: CBETOJIUOIbI, MAKCUMYM U3Ty4CHUS
npu aymHe BosHbI 750 HM, [THITIB 25 M, 20 ypOBHEN MHTEHCUBHOCTHY;

N cTOYHUK MHOXKECTBEHHBIX «BBIKITIOUAOITUX» («tUrn-over») UMITYJIbCOB:
«KpacHbI€» CBETOAMO/IbI, UHTEHCUBHOCTD 710 25000 umol/(m2-s), perynupyercs B
unrepaiue ot 1 10 800 ms, 20 ypoBHE HHTEHCUBHOCTH

[TapameTpsl diryopecieHInn:

N3mepsiemble ko3¢ dunmeHTsl Tymenus gayopecuennuu: qP, gL, gN, NPQ

H3mepsiembie mapameTpbl KBaHTOBOTO Bbhixoja (piryopecuenuuu: Fm, Fm’, Fo,
Fo’;

Hmeercs BO3MOKHOCTH 3anucu KpuBbix MHOTOGa3HoM OJIP, MennenHoi
UHIYKIAH (IyOPECICHITNH;

OmnpenensieMbie mapameTpsl Guryopecuennuu xiaopodumia: Ft, Fo, Fm, F, Fo'
(Tarxke paccuuThiBaeTcs), Fm', ObIcTphie KHHETHKH (pa3pelIeHHe 10 BPEMEHH 10
10 ps)

PacueTrHble mapameTpsl QuiyopeceHInu Xiaopopuiia (MUHUMAaIbHbIN HAOOP
napameTpoB): Fo' (Takxe uzmepsiercs), Fv/Fm u Y(II) (MakcumanbHbIi 1
s dextuBHbIN hoToxumuueckuit Beixo cuctembl OC I, cooTBeTCTBEHHO), qL,
gP, gN, NPQ, Y(NPQ), Y(NO), ETR (ckopocts a51ekTporHoro Tpancnopra), C/Fo
(mocrosiHHas cocTtaisromas Fo - Bkimaa, kotopsiii BHOCUT cuctema OC I).

-MCTOYHHMK 3JIEKTPONUTAHUS OT CETH NEPEMEHHOI0 ToKa 19 Bosbt
IIOCTOSIHHOTO TOKa, 3,7 A;

JHuanazon pabounx temrepatyp ot -5 °C no +40 °C.

Haumenosanue npouzeooumensn: Heinz Walz GmbH

Ceéedenusn 0 mempoao2uueckom obecneueHuu cpeocme usmepeHuii — He
Tpebyercs.

NEPEHOCHOM UMITYJIbCHBIU ®JTYOPUMETP «MINI-PAM II»:

Ocnoenvie xapakmepucmuKu:

N3mepuTenbHbIi CBET: «CUHUNY» cBeTOAn0 ] (470 HM), 4aCTOTHI MOAYJISILIUU
ot 5 1o 20 ', usmensiemble ¢ yactotoit 5 [', PAR npu 20 I': 0,4 pmol m-2 s-1,
JOTIOJIHUTEJIbHBIN BRICOKOYACTOTHBIN pexuM (100 ['m);

AKTHUHHUYHBIN CBET TOT K€ CBETOJIHUOJ YTO U JIJI1 U3MEPUTEIBHOTO CBETA;
MakcumanbHo B HenpepblBHOM pexknume PAR: 3000 pmol m-2 s-1, MmakcumanbHO
PAR npu Haceimatonux ummyiscax: 6500 pmol m-2 s-1;

JlanpHUiA KpacHBI CBET MAKCUMYM 3MUCCHUU TIPU 735 HM;

[TapameTpsl GiryopecieHITN:

-m3mepsiemsbie: Ft, Fo, Fm, F, Fo', Fm', PAR, temneparypa nucra u
OTHOCHUTENIbHAS BIIAXKHOCTH (C MOMOIIBIO 3akumMa i nucta 2035-B);

-paccuuthiBaembie: Fo', Fv/Fm, Y(II), gL, qP, gN, NPQ, Y(NPQ), Y(NO),
ETR;



DnektpocnernupuKaims

-B TIOJIEBBIX yCIOBUSX: 6 AA mepesapsikaeMbix akkymynsatopos (Eneloop 1,2
B/2 Au), mottHOoCTH KOTOpBIX XBaTaeT Ha 1000 m3mepenuii; 6 3amacHbIX
AKKyMYJISITOPOB, PYHKIIHSI aBTOMATUYECKOTO OTKJIFOUCHHUS; 3apSIIHOE YCTPOMCTBO
1S epe3apsbkaemMbix akkymysitopoB 000190101101 (100 - 240 B, 50 - 60 I,
0,35 A), no 8 AA/AAA NI-MH/NI-CD akkyMyisiTOpOB OJTHOBPEMEHHO;

-UCTOYHMK AJIEKTPONUTaHUs OT ceTu nepemeHHoro toka MINI PAM-II/N (12
B, 5,5 A);

Huamnazon pabouux temmepatyp ot 0 °C go +40 °C.

Haumenosanue npouzsooumensn: Heinz Walz GmbH

Ceéedenusn 0 mempoaocuueckom obecneueHuu cpeocme usmepeHuil — He
TpedyeTcs.

T'A30-) KUJIKOCTHOM XPOMATOTI'PA® «KUCTAJIOKC» 4000-M

OcHogéHble xapakmepucmuku:

OcHogéHble xapakmepucmuku:

[ToTpebiisiemast MOITHOCTH MUKOBas (B pexkume pazorpea), 2500 Br;

[ToTpebiisiemas MOITHOCTH B ycTaHoBUBLIEMcsl pexkume (0e3 T1K), 1000 Br;

TepMocTaT KOJTOHOK

Pabouas Temneparypa: ot Tokp.cpensi+3 °C no 450 °C;

CxopocTh MporpaMMUpoOBaHus HarpeBa (Mo JuHeMHoMY 3akoHy): oT 0,1 10
125 °C/mum;

KonuuecTBo H30TepM: HE OTPAHUUCHO;

Bpewms oxnaxnenus (npu temneparype okpysxaroien cpeanl 22 °C): ot 400
1o 50 °C 3a 3,3 MuH;

DNEeKTPOHHBIEC PETYIISTOPHI pacxoa U JaBJieHUs: BXoaHoe AaBieHue ot 0,36
no 1,25 Mma;

KommuectBo kananoB: 10 18-tu;

Pacxon raza-nocurens ot 5 1o 500 mn/MuH;

Pacxon Bogopona ot 5 1o 500 mi/MuH;

Pacxox Bozmyxa ot 5 mo 800 mur/muH;

Tunsl nerexropos: [N/, MC/I;

MakcuMarnbHas Temiieparypa TepMOCTaTUPOBaHUS IETEKTOPOB
(BcTpoeHHbIX), 10 450 °C;

Yacrora onpoca cCUrHajaoB AeTeKTopoB, oT 10 mo 300 I'm;

Hcnmapurenb nporpaMmMupyeMblii;

Pexxumbl paboThl UcapuTeies: ¢ AeJIeHueM MmoToka (split);

[Ipsimoii BBOA B KOJIOHKY (on-column);

MakcumainbHas Temneparypa 450 °C;

Unrepdeiic: Ethernet, USB.

Haumenoseanue npouseooumens: Meraxpom

Ceéedenus 0 memponozuueckom obecneyeHuu cpeocme usmeperHuil
OTCYTCTBYIOT.



