3agaHusi NPaKTHYECKOro Typa 3ak/aro4uTeabHoro rana XXXVII1 Beepoceniickoi
OJIMMIIMAIBI IIKOJbHUKOB 10 0uosiorum. 2021-22 yu. roa. 11 kiaace

®U3NOJIOT A PACTEHUM

OGopyoBaHue: CIIMPTOBOM 3KCTPAKT JIUCTheB neTpyiuku (Petroselinum crispum), mratis ¢ 4eThIpbMs
npobupkamu, nurnetku [lactepa, cyxoit mopomok NaOH, 0,11 HCI, émkocTs ¢ yalT-ciupuToM, EMKOCTh
C THJIOBBIM CIUPTOM, EMKOCTH C BOJIOM, MapKep IO CTEKITY.

Yacts I. ®DU3NKO-XUMHUYECKHUE CBOMCTBA MIATMEHTOB 3EJIEHOI'O JINCTA

3aganme 1. (11 6ansoB)

. Y Bac B miraruBe HaxoasTcs 4 npooupku. B onHol 13 pobupok 5-6 Mi1 ciupTOBOM BBITSKKH JIUCTHEB
nerpyuku. O6o3HaubTe 3Ty IpodbupKy HomMepoM 1. [Iponymepyiite octanbHble TPOOUPKHU HOMEPAMHU
2,3, 4.

. Y3 mpobupku Nel umcroii numerkoit Ilactepa orbepute B mycTyro mpoOupky Ne2 2 Mi ciupTOBOM
BBITSDKKH. Jloneiite B mpobupky Ne2 2 mn yaiiT-ciupura u nob6aBeTe 1-2 karum Boabl. TriatenbHO
nepemenaiite coxepxxumoe npodupku. Jaiite conepxumomy npoOUpKU OTCTOATHCSA. BHUMaTenbHO
u3y4yuTe nosyuusumecs ciaou. Kak Bel qfymaere, kakoi pacTBOPUTENb HAXOIUTCA B BEPXHEM CJIO€, A
Kakol B HxHeM? Kakue rpynmsl IMTMEHTOB COAEPIKATCs B KaKIOM U3 cl1o€B? Bbibepure NUrMEHTHI
U3 CIIHCKA (CITUCOK MOXET ObITh M30BITOYHBIM): A. Xnopodpmisl; b. Kaporunsr; B. Kcantopumis.
OTBetsl 3aHecuTe B TabaMIly 1 B JIUCTE OTBETOB.

. 13 mpobupku Ne2 umcroii numerkoii Ilacrepa akkypatHo oTOepuTe BEPXHHIA CIOH, TOMECTHTE €r0 B
nycTyto nmpobupky Ne3. Jlo6asbre B Hee 1,5-2 mit aTunoBoro cnuprta u 1-2 kamau Boasl. [locne 3toro
nobaBbTe B Ty e mpooupky NaOH Ha koHumke mimaresns. ToiaTelbHO TIepeMenIaiTe CoepKuMoe
npobupku. Ilo OKkoOHUaHMM TlepeMelIuBaHMUs JalWTe COAEPKUMOMY TNPOOUPKH OTCTOSATHCS.
BaumarensHo u3yunre nosryuuBmvecs ciaou. Kak Bbel qymaere, Kakoil pacTBOPHUTENb HAXOJUTCS B
BEPXHEM CJIO€, a Kakoil B HMkHeM? Kakue rpynmnsl DUTMEHTOB COAEpXKATCA B KaXIOM M3 CIOEB?
Bri6epute ITATMEHTHI n3 CIIMCKa (crincok MOXET OBbITh N30BITOYHBIM):
A. OxpaieHHbII TpoayKT peakuuu xjopodumios co meénousto; b. Kapotunsr; B. Kcantodumisl
OtBeThl Ha 3aHecuTe B Ta0aMIy | B JiMcTe OTBETOB. B Teuenue npakruueckoro Typa k Bam nonoitner
IIPOBEPSIOLINI U OLICHUT BBHINIOJHEHHE Bamu dKcriepuMeHTaIbHOM YacTH.

Ta6auna 1. [TurmeHTHBIH cocTaB coéB B mpodupkax 2 u 3 (CM. B JINCTE OTBETOB)

4. 13 npobupku Nel munerkoit [lacrepa orGepute 2 Ml CIUPTOBOW BBITSDKKM IMUTMEHTOB B IYCTYIO

npobupky Ned. Jlomeiite B mpobupky Ned 0,5-1 mum 0,10 HCl. BHuMmaTenpHO paccMoTpuTe
nosryuuBIIuiics pacteop. Iloxymaiite, kakre H3MEHEHHsI TPOU30LIUINA MO AEUCTBUEM KHCIIOTBHI.

3ananue 2. (12 6a1710B)

[Tocne BoimonHenust 3amanus 1 y Bac B
mTaTuBe  OKa3ajoch 4  mpoOupkm ¢
pa3Hoo0pa3HBIM CofepKUMBIM (cM. puc.l). B
npobupkax 1 u 4 TONBKO OJIUH CJOU
KUJKOCTH, a B MpoOUpKax 2 u 3 1Mo ABa CIOsL.

Pucynok 1. Hymepanus cioés Bo Bcex
MpoOupKax Mocye BHIOJIHEHUS 3aJaHus 1.
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Neo2
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Ha nmpaktukyme 1o ¢U3u0I0ruM pacTeHUH CTYJICHTHI IPOBOMIIN TAKOH ke 3KcriepuMeHT. OHM 3anucaiu
CIIEKTpPBI MOTJIOLIEHUS CIOEB U3 HEKOTOPHIX MPoOUpOoK. COOTHECUTE KaKAbIH CHEKTP MOIJIOIIEHHS CO
CJIOEM >KUJIKOCTH, U3 KOTOPOTO OH ObLJI oJTy4eH. VimeiiTe B BUY, UTO CTYIEHTHI 3a0bIIH 3aITUCATh CIIEKTP
HOTJIOIEHUS IPOIYKTa B3aUMOICHCTBUA XJI0poduiia co 1menoubto. Bee cieKTphl MoyYeHbl U3 pa3HbIX
npooupok. Takxke U3BECTHO, UTO CIIEKTP | COOTBETCTBYET OAHOMY U3 CIIOEB U3 MPOOHPKHU 2. CBOM OTBETHI
3aHecHuTe B TaOJHUIly 2 B JIMCTE OTBETOB.
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Ta6auua 2. CriekTpbl MOTJIOMIEHUS CII0EB B TPOOUpPKaX (CM. B JINCTE OTBETOB)

Yacrs I1. AKKVIMMALIIUA ®POTOCUHTETHYECKOI'O AIIITAPATA
K YCJIOBUSAM OCBELEHUSA

Ceer Ui pacTeHMH SIBIISIETCS OJHUM U3 BaXHEHIMX aOumoTHdeckux (HakTOpOB  Cpeibl.
@DOTOCUHTETUYECKUI ammapaTr pacTeHUi crnocoOeH ObICTpO U 3((HEKTUBHO MEHSTh CBOIO CTPYKTYpPY U
(GYHKIIMOHUPOBAaHME TIPU U3MEHEHUH MHTEHCUBHOCTH CBE€Ta MWJIM €ro CHEKTPaJbHOTO COCTaBa.
CaerocoOuparomye KOMIUIEKChl HIPalOT BaXKHYIO poJib B ObIcTpod akkinumanuu. M3BecTtHO, 4TO
xyopoduiut b accoruupoBan TOJIBKO co cBetocoouparomumu Komiiekcamu (CCK, onu sxe LHC) u He
COJIEPKUTCSI BO BHYTPEHHUX aHTEHHAX U Ha KOPOBBIX Oekax orocucteM. CoraacHO psiay HCCIICIOBAHUMN,
KOJIMYECTBO  (DyHKUMOHHpYIOIUX cBerocoOuparommx kommiekcoB CCK I (LHCII) mpsmo
IPOMOPIMOHATIBHO KOJIMYECTBY XJiopodmiia b. B3aumubie npeBpaieHus Xaopopuuia a 1 b Ha3pIBalOT
IIUKJIOM XJIOpo(driia (pUCyHOK 2).



CuHTe3 xnopodunna

Xnopodunn a 7-rmapoKcumeTun- Xnopodunn b

‘ -xnopodcwunn a

Herpagauus xnopodunna

Pucynoxk 2. [uxn xnopodusia. CAO — okcurenasa xinopoduiia a, CBR — xmopodumn b-peaykrasa,
HCAR — ruapokcuMeTiiixnopoGuiur-peiykrasa.

3ananmue 3. (4 6a11a)
Hwke B Tabnuie 3 nmpuBeACHbI pe3ysibTaThl ONpPEACICHUS coaepkanus xyopodwuioB a u b y Veronica
montana L. B umeHTpasibHOM Y3jbCe, 3aHUMAIOUIEH pa3IMYHbIE MECTOOOUTAHUS, KOHTPACTHBIE IIO
YCIIOBHSIM OCBEIICHHUSI — OT OTKPBITHIX MECUaHBIX JIOH J0 TEHHCTHIX JECHBIX noiuH. B cTonbue R : FR
JJaHO COOTHOLIEHHE KpacHbIX (680 HM) M AabHUX KpacHBIX KBaHTOB (730 HM) COJIHEYHOI'O M3ITyYEHUS
JUTSL KaX0W U3 TOYeK cOopa Marepuaa.

Tadauua 3. 3aBucumMocth oTHOMICHUs Xopodusio a u b (Chl a : Chl b) ot cniekTpansHOro cocraBa
ceera (R : FR) B pa3nuuHbIX MECTOOOUTaAHUSIX

Homep mectooouranust | R: FR | Chla: Chlb
1 1,04 1,80
2 1,04 1,63
3 0,76 1,35
4 0,67 1,01
5 0,39 0,80

N3yuute Tabmuiy 3. Ha ocHOBe mpHBeleHHBIX AaHHbIX W Bamumx 3Hanmii BeIOepuTe BepHBIE(0€)
yTBepkaeHus(e). OTBeT BHECHUTE B JIUCT OTBETOB.

1. Yewm Boimie otHomenue R:FR, Tem Oosnblie 3aTeHeHNe, CO3/1aBaeMOe pacTeHUSIMU 00Jiee BEpXHUX
SAPYCOB.

2. Bomee Brpicokas noms ximopodmmia D COOTBETCTBYeT pacTeHHSM, OOHTAIONIMM B YCIOBHSX
3aTE€HEHHUS.

3. Mecroobutanus 4 M 5 OTHOCATCS K OTKPBITHIM IPOCTPAHCTBAM.

4. @oropeuenTopsl (HUTOXPOMBI CIIOCOOHBI MEpenaBaTh CUTHAI 00 HM3MEHEHHHM COOTHOIIEHUS
KpacHOTO U JAJIbHEr0 KPaCHOIO CBETA.

5. 3a peuenuuio KpacHOTO U JaJbHETO KPaCHOTO CBETa OTBEYAIOT (POTOPEIETITOPHI KPUIITOXPOMBI.



3ananmue 4. (12 6a,1710B)
CTyneHThl Ha MPAaKTHKyME OMPEICISUIA COIEpKaHUE XJIOPOPHUIOB & U D B JIUCThAX JBYX pacTCHUM
Veronica montana L., KOTOpble pOCIH B pa3HbIX YCIOBHSX OCBEHICHHUS - OJHO Ha OTKPBITOM MECTE, a
napyroe B Jiecy. [[is 3Toro oHu B3suid 00paslbl JUCTHEB, B3BECUIM HX, pactepiu B 80% arerone c
nobasiennem CaCOs st npegorBpamenus GeoduruHmzanuu xiopodmwnia u othuasTpoBasin. O0bemM
orunsTpoBaHHOTrO pactBopa noBenud A0 10 ma 80%-ubIM areroHoM. /Jlamee OHHM Ompenenuiu
ONTUYECKYIO MJIOTHOCTH pacTBopa (D) mpu 646 u 663 M, npu 3ToM ucnonb3ya 80%-Hbli alleToH s
KaIMOPOBKH CIIEKTPO(HOTOMETpA.
1. (6 6amnoB) Mcnonb3ys hopmyny JIuxTeHtanepa A onpeaeieHus: KOHIEHTPAIUU XJI0popHILIOB a U
b B 80%-HOM alneToHe U JaHHBIC O Maccax MCXOIHBIX 00Pa3llOB JIUCTHEB, PACCUNTANTE KOHIICHTPALIUH
XJIOPOGHIUIOB @ U D U1 KaKI0ro U3 pacTeHUi, a TaK)Ke OTHOILICHUE KOHIIEHTpAIUU XJopoduiia a K
KoHIeHTpauuu xiopodmmaa b (a/b). 3amomuure Tabmuiy 4 B Jucre OTBeTOB. Bce BBIMMCJIEHHS
OKpyriasiite a0 3 3Haka mocje 3anaTo. [lpu pacyere OTHOIIEHHS MCHOJbL3ViiTe JAHHbIE,
BHeceHHbIe Bamu B Ta6uiLy.
®dopmyna Jluxrtenranepa ans 80%-Horo aieroHa

Ca=12,21xDgg3 — 2,81 % Dess

Cp = 20,13%xDgas — 5,03xDees3 ,
rae C - KOHIIEHTPALMH COOTBETCTBYIOIINX TUTMEHTOB B PaCTBOPE, UCIIOJIB3yEMOM JUIsl ONIPECIICHUS
ONITUYECKON MIOTHOCTH (MT/1T). D - onTHdeckas TNIOTHOCTh MPU YKa3aHHBIX JJTHHAX BOJIH.

Ta6auna 4. Pacuet comeprxanus xiaopohmnioB a u b B 00pasiax u3 gucTheB AByX pacteHuii Veronica
montana L., oduTaBmux B pa3HbIX YCIOBUSAX OCBEIIEHUS (CM. B JICTE OTBETOB)

2. (2 6anaa) OmnpenenuTe, Kakoe U3 PaCTEHUH POCIO Ha OTKPBITOH MECTHOCTH, a Kakoe - B jiecy. OTBEThI
BHECHUTE B JIUCT OTBETOB.

3. (4 6anna) Kakue aanTUBHBIC IPEHMYIIECTBA JaeT H3MEHEHHE OTHOICHHUS XJIOpohHIUIOB a u b npu
M3MEHEHUH ycloBuil ocBelieHus? Jlaiite MakcuMalibHO OApOOHOE 00bsicHeHUe. OTBET BHECUTE B JIMCT
OTBETOB.

3aganmue 5. (5 6a1710B)
PaccMmoTpuTe pe3ynbTaThl SKCIIEpUMEHTa, IPECTAaBICHHbBIE Ha JuarpaMMe Hibke. Ws wt — TUKUM TUn
apabunoncuca (3kotun Wassilevskaya), phyA-5 — perieccuBHBIN MyTaHT apabugorcuca mo GUToxpomy
A, phyB-10 — perieccuBHbIi MyTaHT apabugorncuca o putoxpomy B. OTaenbHbIC TUCThS 6-HEACTBHBIX
pacTeHuil 3areHsun Ha 6 JHEH, co3/1aBasi ONpPENEeIEHHYI0 MHTEHCUBHOCTh CBETA, TOCIIE YEro JIMCTHS
COOMpaJM U MPOBOJIUIIN ONPENICIICHHE COAepKaHus CyMMbI xyiopodmioB ¢ u b B Hux. [Tog pa3ubivu
OoykBamu (a — d) 0603HaueHBI BEIOOPKH, MPOJIEMOHCTPUPOBABIIINE CTATUCTUYECKH 3HAUUMBbIE Pa3IHUUs.
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PucyHnok 3. 3aBUCUMOCTH coziepkaHus XJIOpO(rIIIa OT UHTEHCUBHOCTH CBETA.



Bri6epurte BepHoe(bie) yTBepkacHUE(s1). OTBET BHECUTE B JIUCT OTBETOB.

1)
2)
3)
4)

5)

KonuuecTtBo xnopoduiiia y apabujorncuca B YCIOBUSX JAaHHOTO SKCIIEPUMEHTA HE 3aBUCHUT OT
WHTEHCUBHOCTHU OCBELICHHUSI.

KomuuectBo xnopoduimia perynupyercst puroxpomom B mpu Huskux, a puroxpomom A mpu
BBICOKHMX 3HaYCHHSIX HHTEHCUBHOCTH CBETA.

KomuuectBo xnopoduiuia perynupyercs TOJIbKO (UTOXpOMOM A TMpu BCeX 3HAYCHMSIX
WHTEHCUBHOCTH CBETA.

KonuuectBo xjopoduiuia perymupyercs ToJbko @uroxpomoM B mpu Bcex 3HaYCHHSX
WHTECHCUBHOCTH CBETA.

KonuuecTBo xsopoduina perynupyercs GUTOXpOMOM A NMPU HU3KUX 3HAYCHUSX UHTEHCUBHOCTHU
CBeTa.

3ananue 6. (6 6a110B)

Jlanee B SKCIIEpUMEHTE, OIIMCAHHOM B 33JIJaHHUH 5, IIPOBEIN aHAJIN3 SKCIPECCUH T€HOB, YYaCTBYIONIUX B
peryianuu coaepkanus xiaopoduuios (cuHTes/aerpananus/mpespamienus xjaopoduion). [lepen Bamu
TEIUIOBasl KapTa OTHOIICHHUS YPOBHS SKCIPECCHU TEHOB y MYyTaHTa MO (QHUTOXpOMYy A K YPOBHIO
OKCIPECCHH TEHOB y PACTCHHs JIUKOTO THIMA. ['€HbI MepedyHciIeHbl Mo BepTUKamH. [lo ropu3oHTaN
YKa3aHO KOJHMYECTBO JHEH, B T€UEHHUE KOTOPBIX pacTeHusi Obutd 3aTeHeHbl. CripaBa Ha WJLTIOCTPAIUU
[[BETOBas IIKAJIa: CHHUH YKa3bIBACT, YTO OTHOILICHHE YPOBHEH SKCIIPECCUU HHU3KOE, KPACHBIH - 4TO
OTHOIIICHHE YPOBHEH IKCIIPECCUU BHICOKOE. BhIOepuTE BEpHBIC YTBEPIKICHHUS.
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3aTeHeHMe (3 MKMOAb KBaHTOB cBeTa/m?2-c)
Ha onpeaeneHHoe KOANYECTBO AHeN

Pucynok 4. TerioBast KapTa OTHOLIEHHS YPOBHS SKCIIPECCUM F€HOB Y MyTaHTa 110 GUTOXpoMy A K
YPOBHIO SKCIIPECCUH F€HOB Y PACTEHHS AUKOTO TUTIA.

Bri6epuTte BepHbie(oe) yTBepkaeHus(e). OTBET BHECHUTE B JIMCT OTBETOB.

1)
2)
3)
4)

5)

®duTtoxpom A B Havasie 6-THEBHOTO TIEPHUOIa CIIA00TO OCBEIICHHUS HHTHONPYET MpeBpaIeHne
xsopodwmia b B xmopoduin a.

®duTtoxpom A B Havasie 6-THEBHOTO TMEPHUOIa CIIA00TO OCBEIICHUS CTUMYJIUPYET HAKOTUICHHE
TOJBKO XJ0opoduia b.

duroxpoMm A B Hadase 6-THEBHOTO MEepHOa C1a00ro OCBELICHUs CTUMYIUPYET JAeTpaJaltio
xJiopoduia a.

duroxpoMm A B Havase 6-THEBHOIO MepHojia c1adoro OCBEIICHNs HHTUOUPYET CUHTE3
xJiopoduia a.

®duroxpom A B KOHIIE 6-THEBHOT'O MEpHOa C1a00ro OCBELICHHUS IIepeCcTaeT HHTHOUPOBATh
npeBpalieHue xjaopoduiia b B xmopopuin a.



