3aKII04YuTeIbHBIH 3Tan pecny0JIMKAHCKOI 0JUMIHAABI 10 y4eGHOMY NpeaMeTy «BuHosorus»
2023/2024 y4yeOHblii rog

MecTto aj1 0aJ110B: Koa:

KABUHET Ne 1
®U3NO0JIOTUS U BUOXUMMUSA PACTEHUI
(30 b6annoes)

IIponoxuTe IbHOCTH BhINOJHEeHHs 3aMaHus — 1 yac 30 munyT (90 MuHyT).

3AJIAHHUE 1
OmnpeneneHue pocTOBbIX NMOKa3aTeeH KJIETOYHBIX KYJbTYP
(10 b6annoes)

B HayuHO-mccnenoBaTenbckoi Jaboparopuu Oblla TIOMy4YeHa KIIETOYHAS
KyJlbTypa THca srogHoro (Taxus baccata). C 1enbl0 ONTUMHU3ALMM YCIOBUN €€
KyJbTUBUPOBAHUS OBLT 3QJI0KEH OKCIEPUMEHT TI0 BIHUSHUIO KOHIEHTPAINH
MCTOYHHKA YTJIEpO/a U TEMIIepaTyphl BhIpallMBaHUs KyJIbTyphl. Bo Bcex BapmaHTax
MPOJIOJDKATEILHOCTh  KYJIBTUBUPOBaHUS cocTaBmia 30 CyTOK, IO MPOIIECTBUH
KOTOPBIX ObUTH YUTEHBI PE3YJITATHI B BUJIE MACCHI KYJIBTYPBHI.

1.1 IIpousBeauTe pacyeT MHACKCAa pocTa (OTHOIIEHUE MPUPOCTa OMOMACCH K
W3HAYAJbHOM Macce) KIETOYHOH KyJbTyphl BO BCEX BapuaHTaX YCJIOBHM
KyJbTUBUPOBAHUA. 3amoJIHATEe TaOnauily 1, yka3aB 3HA4YCHHS HWHIEKCOB pOCTAa,
OKPYTJICHHBIC JIO JCCSTHIX, & TAK)KE CJeJIaliTe BBHIBOJbI, OTBETUB Ha IMPEIJIOKCHHBIC
BOIIPOCHI HUXKE.

Tadoauua 1 — Pe3yabTarsl 3xcniepumenta (4 oanna: no 0,5 oanna)

YciaoBusi KyJbTUBUPOBAHUSA HavanbHasn Macca B KOHIIE HNupexc
CocraB cpenbl T, °C Macca, I HHUKJIA, T pocra

MC* ropmoHanbHas 25 4,6 16,4

(1 % caxapo3sl), 18 4,2 14,6

MC ropmoHanbpHas 25 3,5 17,2

(2 % caxapo3ssl) 18 2,8 13,5

MC ropmoHasibHas 25 2,6 15,2

(3 % caxapo3bl) 18 3,4 19,4

MC ropmoHanbpHas 25 3.4 18

(4 % caxapo3bl) 18 2,9 14,6

* MC — cpena o mponuicu Mypamure u Ckyra
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1.2 Kakoe 1ieHHOE OMOJIOTHYeCKH aKTUBHOE BEILECTBO / MpemapaT MOXKHO MOJTYyYUTh
U3 KJIETOK THCA ATOJHOI0?

(0,5 oanna)

1.3 Kakas u3 npoTEeCTUPOBAHHBIX KOHLUEHTpALUil caxapo3bl SBIIAETCS ONTHMAIbHON
JUIsl pOCTA TAHHOW KJIETOYHOU KYJIbTYpbI?

(0,2 panna)

1.4 Kakoii TemriepaTypHbIi pe>kuM OOJIbIIIe TOAXOIUT ISl pOCTa TAHHOU KYJIBTYPhI?

(0,2 banna)

1.5 Kakue BapuaHThI yCIOBUM KyJIbTUBUPOBAHUS HEOOXOIUMO ONTUMHU3ZUPOBATH, €CITU
CUMTaTh, YTO UHJIEKC POCTa B HOPME JOJIKEH OBITh HE MeHee 47

(0,6 b6anna)

1.5 Ilomumo wHHIEKca pocTa POCT  KIETOYHBIX  KYJIBTYp  MOXHO
0XapakTEepU30BaATh C OMOIIBIO TAKMX MOKa3aTesleld KaK yJelIbHasi CKOPOCTh POCTa U
BpeMsl yJBOCHMsI Ouomacchl. Tak HCIOJIb30BAHUE YJNIEJIBHOW CKOPOCTH pOCTa
o0JieryaeT COIMOCTaBJICHHUE PE3yJbTaTOB, IOCKOJbKY BO BCEX BapuaHTax Oyzer
YUUTBIBaTHCS OAHA U Ta ke ¢aza pocrta. OnpenencHue yAeIbHOM CKOPOCTU pocTa
IPOU3BOAUTCS 110 popMyJIe:

Inx; —Inx,
-4
II€ X2 MX1— POCTOBOM ITOKa3aTesb (HaIpUMep, Macca) B KOHIIE U Havyalie (a3bl, Ipu
KOTOpPOW CKOpPOCTh pOCTa INOYTH IIOCTOSIHHAs, a 3aBUCUMOCTb €€ Jiorapudma ot
BPEMEHH OIMCBIBAETCS IIPSIMOM;
1, U 1 — COOTBETCTBYIOIINN JaHHON (ha3e MOMEHT BPEMEHH.

u=

Ha pucynke 1 mnpencrtaBmena S-oOpa3Hasi pocToBas KpHUBasi €Il€ OJHOU
HKCIIEPUMEHTAJIBHON KJIETOYHOM KYJbTYpHl, mojenute kpuByto Ha (assl (I, 11 u 1.1.)
Y NOJANMIINTE UX Ha3BaHUS B COOTBETCTBYIOIIMX CTPOKax. A Takke HAa OCHOBE
JAHHBIX, IPEJCTaBICHHBIX B TaliMIle 2 paccuUTaiiTe MHAEKC POCTa U YIEIbHYIO
CKOPOCTB pOCTa JUJIsl JAHHOU KYJIBTYPBI.
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Pucynok 1 — PocTroBasi KpuBasi KJieTO4YHOH KYyJbTYpbI (0,5 d6anna)

Ha3Banus (a3 pocroBoii kpusou (3 6arra)

I- (0,5 6anna)
II- (0,5 6anna)
III — (0,5 6anna)
IV - (0,5 6anna)
V- (0,5 6anna)
VI - (0,5 6anna)

Ta6auua 2 — PocToBble MOKa3aTe M IKCIIEPUMEHTATBHOM KYJAbTYPbI

t, CyTKH 0 2 4 6 8 10 12 14 16
m, T 1,8 2,14 | 3,54 | 6,98 | 12,48 | 16,81 18 17,8 | 16,3
Inm, r 0,59 | 0,76 | 1,26 | 1,94 | 2,52 | 2,81 | 2,89 | 2,88 | 2,79

OmnpenesieHue pocToBbIX oOKa3zartesei (I dann)
Nupekc pocra = (0,5 6anna)

VY nenbHasi CKOpOCTh pocTa = (0,5 6anna)
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3AJIAHHUE 2
DUTOrOPpMOHAJIBLHAS PeryJsuus
(20 b6annoes)

BaxHyro ponb B perynsmuu (U3HOJOTHYECKUX TPOIECCOB PACTEHUH HIPArOT
¢uroropmonsl. C UX TIOMOIIBIO B PACTEHUH 00ECTICUMBACTCS LIEIIOCTHOCTh OPTaHU3Ma,
OCYIIIECTBIISICTCSI PETyJISIUs POCTa W Pa3BUTHUS, KOHTPOJIUPYIOTCS MOP(HOTCHETUIESCKUE
NporpaMMbl Pa3BUTHS, a TAKXKE OCYILECTBISCTCS KOHTPOJIb OTBETHBIX PEaKUUil Ha
BHEIIHKWE BoO3/eicTBUs. B  HacTosiiee Bpemsi KIacCMYECKUMH (PUTOTOPMOHAMHU
NPU3HAIOTCS AyKCHHBI, IUTOKUHUHBI, THOOEPEIUIMHOBBIE KHUCIIOThI, A0CII30Bast KUCIOTA U
STUJICH, KOKBIA 13 KOTOPBIX 00JIAIACT IIeJIbIM CIIEKTPOM JCHCTBUSL.

2.1 3anonaute TabiMIly 4, pacrpenenuB HoMepa (usuoigoruueckux 3(pQexTos,
MPE/ICTaBICHHBIX B Ta0MIIE 3 MEXTy KilaccaMu pUToropMoHoB. OOpaTiTe BHUMAHUE, UTO
3¢ hEKT MOKET OTHOCUTHCS K HECKOJIBKUM TOPMOHAM.

Tabmuua 3 - Pusuosornyeckue 33PPeKTbl, BbI3bIBaeMble Pa3THYHBIMU
KJIaccaMM (pUTOropMOHOB

Ne Pu3znooruyeckni 3ppexr
1 | Artparupyromuii 3¢ ekt

2 | lerepMuHaIus noJia y 1iBETKOB

3 | 3akpbIBaHHUE YCTHHUII

4 | UuruOupoBaHue MpopacTaHus CEMSIH U pOCTa MOYEK
S | Uepykums KIIETOYHOTO AEJIECHHUS

6 | Unnykuust o6pa3zoBanus 3TUiIeHA (MIPU ICMCTBUU BBICOKMX KOHIICHTpPALIUA)
7 | UHayKums UBETEHUs

8 | Ob6ecneueHne anuKaJIbHOTO TOMUHUPOBAHUS

9 | [ToBblIEHHE CTPECCOYCTOMYMBOCTH

10 | [logaBieHue pocta OOKOBBIX KOPHEH

11 | IIpopacTtanue ceMsiH

12 | PocT KJIETOK pacTsKEHUEM

13 | CHATHE anMKaJIbHOTO JOMUHUPOBAHUS

14 | Ctumynsiuyst pu3oreHesa

15 | Ctumyssiiust pocta NapTeHOKapNUUEeCKUX IJ10/I0B

16 | CtuMyssiiusi co3peBaHus IJI0JI0B

17 | Ctumymsitust ctebsieBoro Mopdorenesa

18 | TopmokeHHe pOCTOBBIX MPOLIECCOB

19 | «TpoliHOi OTBET»
20 | Ynnunenwus cte6s (MOBBIIIEHHE aKTUBHOCTH MHTEPKAJISIPHBIX MEPUCTEM)
21 | YckopeHue cTapeHus M onaicHusl JUCThEB
22 | YckopeHue cTapeHusl 1IBETKOB
23 | ®opMHUpPOBAHUE ADPEHXUMBI
24 | dotoTponuszm
25 | DnuHacTus
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Tadoauna 4 — OrBerbl Ha 3aaanue 2.1 (9 6annoe: no 0,25 d6anna 3a npasunvno
ommeuennwvlii IQPhexm; 3a rumnue Ippexkmot -0,25 oanna)

DUTOTOPMOHBI Dusuosornyeckue 3PpPexrol

AOcnu30Bast KUCJIOTA

AYyKCHUHBI

['n66epenTnHOBbIE KUCIOTHI

[luToKMHUHBI

OTUJIEH

2.2 Dx3oreHHas (QuTroropMoHaibHas o0paOOTKa aKTUBHO HCIOJB3YETCS MpH
in vitro KyJbTHUBHPOBAHWU PACTUTEIBHBIX KIETOK U TKaHei. BHumatensHO
paccMOTpUTE MPEACTaBICHHBIE HA PUCYHKE 2 Pa3IMYHbIE TUITBI KYJIbTYP U YKQXKHUTE UX
Ha3BaHUS B COOTBETCTBYIOUIMX CPOKaX HIKE.

PucyHok 2 — BHemiHuii BUJ in vitro KyJbTYyP

5
11 xmacc. [Ipaktuueckuii Typ. Kabuner 1 «®usnonorus u OMOXUMHS paCTCHHI
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HasBaunus in vitro KyJbTyp, 0TOOpaKeHHbIX HA PUCYHKe 2 (3 danna):
A - (0,5 6anna)
b - (0,5 6anna)
B - (0,5 6anna)
r— (0,5 6anna)
- (0,5 6anna)
E - (0,5 6anna)

OTBeTbTE HA Psi/l BONMPOCOB:
2.2.1 Kakue kinaccbl pUTOTOPMOHOB MCHOJIB3YIOTCS ISl (DOPMUPOBAHUS KYJIBTYPHI,
oToOpakeHHOM Ha nanenu J| pucynka 2?

(0,5 6anna)

2.2.2 Jlns Kakoro Kjacca TOpPMOHOB XapaKTepeH MOJSPHBIA TPAHCTIOPT MPU MOMOIIH
CHeIUATU3UPOBAHHBIX OEIKOB?

(0,5 6anna)

2.2.3 Kakue ropMOHbI MOTYT I€peIaBaTh CUTHAJI MEXK]Ty OpraHaMU U JJaXKe COCETHUMHU
pacTEeHUsIMU 110 BO3TyXy?

(0,5 6anna)

2.2.4 Kakywo  KyJabTypy  HCHOJB3YIOT JUISI  IPEOAOJICHHUS  MOCTraMHOMU
HECOBMECTUMOCTH?

(0,5 6anna)

2.3 Ha pucynke 3 mpencTaBlieH BHENTHUUN BHUJ psaaa 3a007eBaHWN pacTCHUU,
BBI3BAaHHBIX HAapYLICHHUEM TOPMOHAJBHOIO OanaHca — AEPUIMTOM HIM HA00OpOT
nepen30bITKOM pa3iuuHbIX (uroromoHoB. Ha mnanensx b u B oToOpaxeHo
3a00JIeBILIEE PACTEHHE, OTMEUEHHOE 3BE3J0YKOM, B CPAaBHEHMHM CO 3/I0pPOBBIM
pacTeHUEM.

BHuMaTteapHO paccMOTPUTE PUCYHOK U 3aMIOJIHUTE TaOJIUILy 5, yKa3aB Ha3BaHUs
U300paKeHHbIX 3a00JeBaHUIl U KIJIAcChl (PUTOrOPMOHOB, AUCOaIaHC KOTOPBIX HX

BBI3BIBACT. O6paTI/ITe BHHUMAaHHUC, 4YTO KJIaCChl (bHTOFOpMOHOB MOTYT ITIOBTOPATHCA.
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r
Pucynok 3 — IIposiBiieHHe pacTuTeILHbIX 3200/1€BAHUI, BLI3BAHHBIX
aucdagIaHcoM (pUTOrOPMOHOB

Tadauma 5 — OrBerbl Ha 3agaHume 2.3 (6 d6annos: no 0,5 6anna 3a Kasxcowtii

npasunbHbLL Omeent)
POUTOrOPpMOHBI Ha3zBanue 3a001eBanust
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