Tpetnii aTan pecnyOIMKaHCKON oMMIHAIBI IO yueOHOMY npeaMeTy «buomaorusn

2021/2022 y4eOHbIN TOT
MecTto aJ11 0aJ1710B: Kon:
KABHUHET Ne 3
OU3HNOJIOIrUSI U BUIOXUMUS PACTEHU
(30 6annoe)

IIpoao/KUTEILHOCTD BbINOJHeHUs 3aganust — 1 yac 30 munyT (90 MUHYT).

3AJAHME 1
PacTBopuMoCTb (POTOCHHTETHYECKUX TUTMEHTOB (12 0a1108)

Marepuajbl M __oOopynoBanue: CrnuproBas BBITSDKKA I[UITMEHTOB U3
PAaCTUTENBHOTO MaTepHuaia; LEHTpU(YX Has NpoOUpKa € KPBIIMIKOH; IITAaTUB IS
npoOUpOK; MUIIETKH; NETPOoJIeHbIN 3(up; Boaa auctuiummpoBanHas; NaOH; nepuatku
MEIUIUHCKHUE.

Xox padoThiI:

PacteHus SBNSIOTCS YHUKaJbHBIMU OpraHU3MaMH, BO MHOTOM Onarogaps
KOTOPBIM TIOSIBUJIMCH YCJIOBHSI IS CYHIECTBOBAHMSI CaMBIX Pa3HOOOPa3HBIX adpPOOHBIX
OpPraHW3MOB, B TOM WYHCJIE€ W 4YelOBeKa. VX YHUKaIbHOCTH OOYCIIOBJIIEHA TaKUM
nporieccoM kak (potocuntes. brmaromaps ¢porocuHTe3y Ha HaIlel IJIaHETE 3apOaUiIach
KUCIOpOAHAs aTMochepa, OSBUIICS 030HOBBIH CIIOM, a TAKXKE MPOUCXOIUT €KEAHEBHOE
3allacaHue SHEPruM COJIHIA, KOTOpas COXpaHsercs M Mocie Tulenu pacTeHus. 3a
yJIaBJIMBaHUE PHEPTUU COJTHIIA B PACTCHUU OTBEUYAIOT (POTOCHHTETUYECKUE TTUTMEHTHI, B
CBSI3M C YE€M MX H3YYCHHE BCET/a SIBISIOCH HEOThEMJIEMON YacThi0 B (PU3UOJIOTHH
pacTEHUN.

Jis  u3ydeHus (HOTOCHMHTETUYECKHMX IUTMEHTOB TEPBOCTENICHHON 3ajaueit
SBJISIETCS MX BBIICJICHUE U3 PACTUTEIHHOTO OpraHu3Ma, a TakKe paszzieeHue i Ooee
JIETAILHOTO HccleoBaHus. i1 3TOro Ba)KHO 3HATh UX XUMHUYECKOE CTPOEHHE U
CBOICTBA.

Uto0bl pa3fenuTh TUTMEHTBI MOXKHO BOCIOJIB30BAThCSl 3HAHUEM 00 UX
pPacTBOPUMOCTH B BEIIECTBAX PA3IMYHON MOJSIPHOCTU. [ 3TOrO0 B HEHTPUDYKHYIO
npoOupKy Ha 15 mi1 HaneitTe 3 MJT CIIUPTOBOM BBITSKKH CMECH MMUTMEHTOB U I0OOABHTE K
Helt 4 M ieTposeitHoro agupa. i mydiiero pasaeneHust Gppakiuii 1006aBbTe eiie S
KareJb BOJIbI.

Ilpu oobasnenuu peaxmueos norv3ytimecs NUNEMKAMU C COOMBEMCMBYIOWUMU
noonucamu. Bce pabomul ¢ peaxmugamu pekomMeHOyemcs 8bINOIHAMb 8 Nepuamrax!

[TpoOupKy MIOTHO 3aKPONTE KPBIIMIKOM M HECKOJIBKO pa3 CHJIBHO BCTPSIXHUTE
0 TIOJIHOTO CMEIICHUS PacTBOPOB, IOCIE YEro JaWTe OTCTOAThCS 2—3 MHUH.
[Iponabmionaiite pasmenenue cinoeB ((Pppakmuit). Ha ocHOBe MOMyYeHHBIX
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Tpetnii aTan pecnyOIMKaHCKON oMMIHAIBI IO yueOHOMY npeaMeTy «buomaorusn
2021/2022 y4eOnblii TO

pe3yabTaTOB 3amojiHuTe Tadaummy 1: oXxapakTepusyWTe NUTMEHTHBIM COCTaB,
Ha3BaHUE MPUCYTCTBYIOLIETO PACTBOPUTENSE U OKPACKY BEPXHEU U HUKHEN (DpaKiiuid.
Jlnis ganpHEHIero pa3jeseHrs NTUIMEHTOB B MPOOUPKY, TI€ BBl YXKE MPOBEIU

nepBoe pasneneHue mpubaBpTe HaBecky B 0,2 r NaOH. CHoBa TUIOTHO 3aKpoiiTe
MpOOUPKY KPBIMIKOW U TIIATEIBHO TEPEMEIIalTe COIECPKUMOE MPOOUPKH [0
MOJIHOTO PACTBOPEHHUS THAPOKCUIA, IOCJIE 4YEero JalTe pacTBOpaM OTCTOSTHCS.
B pesynbrare mnpoineamiel mpu 3TOM peaklUUd MUTMEHThl CHOBAa pPa3esTcs,
3aIUIINTE CBOU HAOJIOACHUS B TA0 ML 2.

Tabauua 1. (3 6anna, no 0,5 6anna 3a aueiky).
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Taoauua 2. (3 6anna, no 0,5 d6anna 3a aueiky).
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Tpetnii aTan pecnyOIMKaHCKON oMMIHAIBI IO yueOHOMY npeaMeTy «buomaorusn
2021/2022 y4eOnblii TO

OTBeTbTE HA NOCTABJICHHbIE BONIPOCHI:
1.1. Hanumure npoayKThl peakuuu, yka3aHHoid Huke. Kak HasbiBaercs
AaHHBIH THII peakuuii? (2 oanna)
BoiTsbkka xnopodumia + NaOH —

1.2. Kak Ha3pIBaeTcsi CcOeAMHEHHe, oOpa3ymouieecss IMoOcjae OTIIeNIeHUs
(pUTOJBHOr0 XBOCTA OT MOJIEKYJIbI XJopopmiia? Kakoil ¢gepmeHT yyacTByeT B
AaHHOU peakuun? (2 danna)

1.3. Kakoe coennHeHue oOpa3yercss B Xxoae OuocuHTe3a Xxjopopuwuia B
orcyrcTtBuu cBera? (I 6ann)

1.4. N3 kakoii aAaMHUHOKHCJIOTHI NMPOMCXOJAUT CHHTE3 MOJIeKYJ XJopoduiia B
pacTuTeJIbHbIX KJeTkax? (I 6ann)

3AJIAHHUE 2
KauyecTBeHHbBIN aHAJIU3 POTOCHHTETHYECKUX MUTMEHTOB (7 6an108)

MartepuaJibl U 000py/I0OBaHNe: BhITSDKKA MUTMEHTOB B METPOJIEHHOM 3(upe;

neHTpudyxnas npoodupka Ha 50 Ma (COIEPKHUT AJIIOEHT); CTEKJISIHHAs MajoyKa;
xpomarorpaduueckas Oymara 2x10 cm; kapaHmami; JTWHEWKa; KIieH-KapaHIall,

NepIaTKn MCOAUIIHMHCKHC.

Xoa padoThi:

Jlsis OBICTPOrO pa3feNieHHus CMECH MUTMEHTOB Ha OTIEIbHbIE KOMIIOHEHTHI
UCTIIONIB3yeTCsl MeTon OymakHod xpomartorpaduu. K Hacrosmemy BpeMeHU
NPEAJIOKEHO MHOTO BapUaHTOB OyMaXHOW XpomaTorpauu: BOCXOMASIIHUE U
HUCXOJIAIIME, OJTHOMEPHBIC, ABYXMEPHBbIE U KpyroBble XxpomaTorpammel. Haunbonee
4acTO  WCIHOJIB3YIOT  BOCXonsmylo  xpomatorpaduto. [lpm  Bocxomsmieit
xpomaTtorpadguu OyMakKHYIO TOJIOCKY MOTPYXKAlOT B PacTBOPUTEIh BEPTHKAIBHO,
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Tpetnii aTan pecnyOIMKaHCKON oMMIHAIBI IO yueOHOMY npeaMeTy «buomaorusn
2021/2022 y4eOnblii TO

TakuM 0O0pa3oM, 4YTOObI HIDKHUN KOHEll Xpomarorpadudeckoi Oymaru ObLI
NOTPYXEH B PaCTBOPHUTEINIb, HO TIPU 3TOM 00JacTh HAHECEHUS BBITSKKU MUTMEHTOB
HAaxXOoJuUJach BbIIIE YpOBHA pacTtBoputess. [Io mepe nBMKEHMs pacTBOPUTENSA IOA
JNENUCTBUEM KANWLIAPHBIX CWJI BEPTUKAIBHO BBEPX NMPOMCXOAMUT Pa3lEICHUE CMECH
PaCTBOPEHHBIX BEILIECTB.

Paccrosinue, npoiiieHHOe HaHeCEHHBIM Ha OyMary MUrMEHTOM B HallpaBJICHUU
JBIKECHUSI pAaCTBOPUTEIA, Xapakrepusyercs BeaununHou Rf, koTopas npencrasiser
co0Oil OTHOLIEHWE pPACCTOSHUS, HPOIJAEHHOIO PAaCTBOPEHHBIM BEILIECTBOM, K
pacCTOSHUIO, IPOIICHHOMY (DPOHTOM PaCTBOPUTEIISL.

Jlnis pasneneHrs MUTMEHTOB Ha XpoMmaTorpaduueckoil Oymare BCe MUTMEHTHI
U3 CIIUPTOBOM BBITSKKM ObUIM MEPEBEACHBI B METPOJIEHHBINA 3PUp, IIsI TOTO YTOOBI
IpU HAHECEHUWU BBITSDKKM OyMara HE pa3MoOKalla, IIOCKOJbKY 3¢up ObICTpO
ucnapsercs. B kauecTe anmoeHTa Oy1eT UCTIOIB30BATHCS CMECH, KOTOPAsk COCTOUT U3
CEMH YacTell MeTpoJieiHOro 3(pupa M OJHOM YaCTH alleTOHA. DIIOCHT 3apaHee Obul
3aJUT B XpOMaTorpauueckyro Kamepy, B KadecTBe KOTOpOHl OyneT BBICTyHaTh
neHTpudyxHass npodbupka Ha 50 M, Ui OpPEIBApUTEIBHOIO HACBHIIIEHUS €€
BHYTPEHHEr0 00beMa nmapamu pacTBOPUTENCH.

Jlis HaHeceHHWs CMECH MUTMEHTOB Ha XpomaTtorpaduueckyio Oymary Ha
paccrosiHuu 1-1,5 ¢cM OT HMIKHEro Kpas IOJIOCKH MPOCThIM KapaHIAIoOM IPOBEIUTE
JMHUIO CTapTa. 3aTeM C IOMOIIBIO CTEKJISHHOM IAaJOYKH Ha OTMEYEHHYIO JINHHUIO
HAaHECHTE CMECh MHUTMEHTOB B MeTpojeiHoM 3¢upe. bymary mojacymmTte u 3ateMm
CHOBA HAHECUTE BBITSHKKY MUTMEHTOB. DTy ONEPALIMIO TOBTOPAIOT 15 pa3 10 Tex mop,
[I0Ka Ha JIMHUM CTapTa He o0pa3yeTcs TEMHO-3eJIeHas! 0J0Ca CMECH TUTMEHTOB.

[Tocne HaHeceHUs BBITSKKM OyMary IOMECTUTE B XpOMaTOrpaduuecKyro
KaMepy TakK, 4TOObl pAacTBOPUTEIb HE Kacajicsi 30HbI MUIMEHTOB. Kamepy mIOTHO
3aKpOMTE M OCTaBbTE JO TEX IOpP, MOKA PACTBOPUTENb HE IMOJHUMETCS 10 KOHLA
Oymaru. Cmech NUIMEHTOB IPU 3TOM JIOJDKHA pAa3AeiUThCS Ha OTAEIbHBIC
KOMIIOHEHTHI B BHJIE Mosioc JuOo0 msTeH. Jlanee gocraHpTe Oymary U3 Kamepbl U
JAWTe €M BBICOXHYThb, IIOCJIIE YEro IPUCTYyNAWTe K aHAIN3y IOJYYEHHOU
XpOMAaTOrpPaMMBl.

OO6BenuTe Kaxxa0€ MATHO (TOJI0CY) KapaHJAIIOM U omnpenenute BeauuuHy Rf
U1 UIEHTU(ULIUPOBAHHBIX NMUTMEHTOB. /[ mojcyera paccTOsHUS, MPOUIEHHOTO
NUTMEHTOM, UCHOJIb3YIUTE HEHTP 00BECHHON 00acTu. Pe3ynbTarhl, MOJy4YeHHbIE HA
OCHOBE XpOMaTOrpapuyecKkoro pa3feieHusi NUTMEHTOB M BalllMX 3HaHUU O
IIUTMEHTHOM COCTAaBE BBICHIMX PACTEHMI, 3aHecuTe B Tadamny 3. Xpomartorpammy

TAaKXKC TIIATCIIBHO HpHKHeﬁTC B OTBCACHHOC MJIAA HCC MCCTO B Ta6HI/IHe.
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Tpetnii aTan pecnyOIMKaHCKON oMMIHAIBI IO yueOHOMY npeaMeTy «buomaorusn

2021/2022 y4eOnblii TO

Taoauua 3. (7 6annos, no 0,5 d6anna 3a aveiky + 1 6ann 3a xpomamozpammy).

I{BeT 30HBI

HazBanue
NMATMEHTA

Beanuuna Rf

MecTo
NPUKPeNnJIeHust
XpOMATOTrPaMMBbI
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Tpetnii sTan pecryOIMKaHCKON OJIMMITHA/ABI 110 YueOHOMY npeamery «buomorus»
2021/2022 y4eOnblii TO

3AJIAHME 3
DoTOCHHTETHYECKUE MUTMEHThI pactenuid (11 6annos)

Ha pucynke 1 mpencTtaBieHbl  CIEKTPHI  TMOTJIOMICHUS  Pa3IUYHBIX
(OTOCMHTETHUUECKUX MUTMEHTOB, KaXJI0My M3 KOTOPBIX MPUCBOEH HOMEp oT | 1o 5.
Tabaumma 5 nemoHcTpupyeT xumuueckue Gopmynsl nmurmMeHToB (o A g0 E),

CHEKTPBI KOTOPBIX MBI BUIMM BBIIIIC.
3anosuTe Tadauny 4 (OyKBEeHHBIMU OOO3HAYEHUSIMH), COTMIOCTABUB CHEKTPHI

MOTJIOIIEHUS C XUMUYECKUMH (POPMYIIaMH MPECTABICHHBIX MUTMEHTOB (Ta0Juma 5)
U BHUJIaMHU OPTaHU3MOB, U3 KOTOPBIX HMX MOXKHO BbIACHUTH (Tabamma 6). Taxxke
HAIMIIUTE HA3BAHKUE JAHHBIX MUTMEHTOB B MOCJIEIHEM CTOJIONE TAO U 4.

80 L
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n
(o]

Mornowenue (%)

n
o

[nunHa BoAHbI cBeTa (HaHOMETpbI)

Pucynok 1 — KpuBbie criekTpoB norioiieHus: (OTOCHHTETUUECKUX TUTMEHTOB

Taoauua 4. (11 6annos, no 0,5 o6anna 3a popmyny u nazeanue + 1 — 1,5 oanna 3a
KOPPEeKMHYI0 KOMOUHAUUIO 8U0087).

Kpusasn dopmyJia
CIIeKTpa NUIrMeHTa

Berpeuaemocthb Ha3Banue nurmeHra

(6 6.) (2,50)

MOTJIOLEeHUsI (2,50.)

1

2

3

4

5

* — B cJIy4ae IPUBEAEeHUS YYACTHHKOM HEIMOJIHOI0 CIIMCKA BHAOB CJIeAyeT HAYHCIATH 110
0,25 0. 3a Ka»ABIl KOPPEKTHO YKA3aHHBIN MYHKT B NpeAenax s4eikn «BecrpeyaeMocThb»
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Tpetnii aTan pecnyOIMKaHCKON oMMIHAIBI IO yueOHOMY npeaMeTy «buomaorusn
2021/2022 y4eOnblii TO
Ta6auua 5. Xumuveckune popmyJibl IMTMEHTOB
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Tperuii sTan pecmyOIMKAaHCKOW OJIMMITUAJIBI TI0 YIeOHOMY TIpeaMeTy «bruomorusny
2021/2022 y4eOHbIi TO

Tadauna 6. DoTOCHHTEIUPYIOILINE OPraHM3MbI € PA3JIUYHBIM NUITMEHTHBIM
COCTAaBOM

@ Famaria paimata

M — Acer platanoides H — Spirulina platensis
£, I 28 . T ah  asdT //’ " ¥

il

O — Microcystis aeruginosa I1 — Daucus carota subsp. sativus
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