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IkcnepumenT 1 — OnpenesieHne Me:KBHA0BOI0 rudopuaa

Me:xBuaOBasi THOPUAN3ALUS — OJMH U3 MEXaHU3MOB BHI000pa3oBaHus 3yKapuoT. [Ipu sTom
MOJIMIUIONNS. XapaKTepHa JJIsl MHOTMX TpYMNI XUBOTHBIX M PAacTEHWil, B TOM YHCJI€ MO3BOHOYHBIX,
ofHaKO He Obula oOHapykeHa y MieKkonurtarommx. [lnsg oOHapyXeHus CcllydyaeB MEXBUIOBOM
rUOpUIN3AIMH UTIOJUIUIONIN3AlMN HE 0053aTeNbHO CEeKBEHHPOBATH T'€HOMBI, B TOJEBBIX YCIOBHAX
rHOpUIOB MOKHO HAXOAWUTh Npu mHomou aMmrundukanuu Bupocneuupuunoin JJHK ¢ momomibio
nonumepasHoi 1ienoit peakiuu (I1LIP) u anexrpodopesa npoaykros I1L[P B arapo3HoM rene.

Bawm Hy>xHO poBecTH 37eKTpodope3 B arapo3HoM rese npoaykros ILP ¢ ucnonszoBanuem JJHK
TPEX U3BECTHBIX BUAOB KUBOTHBIX: A, B 1 C, 1 )xnuBoTHOr0 X, KOTOpOE MPEIIOI0KUTEIBHO ABIISETCS

MCEXKXBUIOBBIM FI/I6pI/II[OM, a TaKXXC OTBCTHUTH HA BOHpOCBI, CBA3aHHBIC C MECTOJaMU renb-aneKTpO(I)ope:;a
u TTIP

TwareJbHo cjeayiiTe HHCTPYKUMH MO TMOATOTOBKe 00pa3smoB K 3JjekTpodopesy,
npuBeleHHOH HWKe! 3anoJHeHHbIH o0pa3maMm rejab mepeaaiiTe MNpPenogaBaTea0 AJs
npoBeneHus: djekTpodopesa,B o0MeH Bbl moayuure ¢ororpadguio roroBoro rest ¢ TeMH xKe
odpasnamu. KauyecrBo Bamero resst 0yer oneHUBATh KIOPH.

Bce orBeTnl numute Ha Jlucte OTBeTOB!

MHCcTpyKIMs M0 MOATOTOBKE 006pPa3IoB K 3J1eKTpodope3y

VYBakaeMblll y4acTHUK, Ha Bamem paGoueM MecTe HaXOAUTCS LITATUB C MHUKPONPOOMpPKaMH,
conepxanmu pesynstatsl [P ¢ Bupocnenuduyeckumu npaiitmepamMu U3BECTHBIX BHJIOB )KMBOTHBIX
A, B, C u ananm3upyemoro Bujaa X, MUKPOIPOOUpKa C 4eThIPEXKPATHBIM OKpalIeHHBIM Oyhepom ams
nanecennii JJHK B renp (oOo3nHadueHa OykBoil b), W MHKpOmpoOHpKa C OKpAIICHHBIM MapKepoM
monekynsipabix mace JJHK (o6o3nauena OykBoit M). Kpome storo, Bam Bbimansl uamka [letpw,
coJiepKaiasi MPOHYMEPOBAHHBIM (PAarMEeHT arapo3HOro Trens, HITAaTUB C HAKOHEYHHKAMM JUIS
aBTOMATUYECKOM NMUIIETKU U aBTOMATUYECKas ITUIETKA.

BrictaBnenHblii pabounii 00bEM MUNETKH BUACH B MHAUKATOPHOM OKOIIKE B BEpXHEH yacTu
nuneTky. PykosiTka NOpIIHS NUIETKU UMEET TPH MOJIOKEHMsL: 1) okuaHue (MaKCUMalIbHO BBIIBUHYTA,
B 9TO MOJIOXKEHHUE MUIETKA EPEXOJUT caMma MOCJIe TOro Kak Bel mepectaHeTe 1aBUTh Ha PYKOATKY), 2)
NEPBBII yrop — Habop/CMB 3aJaHHOTO pabouero 3HaYeHHs (B MEPBBIH yIoOp MHUIIETKA MEPEXOIUT, €CITU
PYKOSITKY aKKypaTHO Ha)KaTh NAJIBLIEM), 3) BTOPOI1 YIIOp — MOJIHBIA CITUB — BBIyBaHUE 00beMa, HEMHOTO
0oJbIllero, 4eM 3aJaHHbIi pabdounii 00béM. s TOTO, 4TOOBI OTMEPHUTHh U MEPEHECTH C TOMOIIBIO
NUMNETKH pabouuii 00bEM KHUAKOCTH, BBICTABHTE ITOT O0BEM PETYISATOPHBIM KOJECUKOM, HAICHBTE
HAKOHEYHUK, HAKMUTE DPYKOSATKY 1O IEPBOTO YINOpa, YACpKUBas PYKOATKY B 3TOM IOJIOXKEHUH,
MOTPy3UTe KOHYMK HAKOHEYHHKA B OTOMPAEMYIO JKHUJIKOCTh, OTIyCTUTE PYKOSITKY 10 ITOJOKECHUS
oxxuganus. Pabounii 00bEM KUIKOCTh BOMAET B HaKOHEUHUK. [loMecTHTe KOHUMK HAKOHEUHHUKA TYy/1a,
KyZa Bbl XOTUTE NMEPEHECTH KUAKOCTh, HAXKMHUTE PYKOSATKY J0 IIEPBOIO yIopa U yAep KUBalTe ee, oKa
KHUJIKOCTb HE BBIMJIET M3 HaKOHEYHHMKA. [loAHMMHUTE MUNETKY TaK, YTOObl KOHYMK HAKOHEYHHKA
OKa3ajcsl B BO3AyX€, OTILYCTUTE PYKOSITKY — B HAKOHEUHUK BOMAET BO3yX. ECIIM OTIIyCTUTH PYKOSTKY,
HE OTpbIBasi KOHYMK HAKOHEYHHMKA OT KaIUIM >KMJIKOCTH, )KMJIKOCTh CHOBA BOIIET B HAKOHEUYHUK. JTOT
IPUEM MOKHO MCIIOJIB30BaTh JUIsl IEPEMEIINBAHNS KHUAKOCTH (TaK Ha3bIBAEMOE MTUIIETUPOBAHUE).

Hanummre Homep Bamero renst Ha JIucte otBeToB B rpade «Pabouee mecto (rens)». Bospmure
IUNETKY B pyKy. BricTaBpTe nunerky Ha pabouuit o0bem 10 MukpoiuTpa, Bpaiias CBOOOJHON pyKOi
PETYISITOPHOE KOJECHKO C Pe3b00l B BepXHEW 4acTu MumeTKd. HaneHbTe Ha MUNETKY HAKOHEYHUK,
BO3BMHUTE MUKPOIIPOOHpPKY ¢ Oydepom it Hanecernus JHK B rens, n HaHecuTe Ha qHO yamku [letpu
yeTblpe Karu Oydepa s HaHeceHus, Mo 10 MUKPOIMTPOB KaxJas, HA pacCTOSIHUU NpuUMepHO 1 cm
apyr ot apyra. COpockTe HAKOHEUHUK U3-110]1 Oy (epa B IIIaCTUKOBBINA KOHTEHHED [ TBEPIBIX OTXOI0B
(MycopHas 30Ha).

[lepeBenure mumeTrky Ha pabouuii 00beM 6 MUKpPOJUTPOB, HAJIEHHTE HOBBIM HAKOHEYHUK,
orOepuTe 6 MUKPOIUTPOB OKPALICHHOTO MapKepa MOJIEKYJIIPHBIX MACC U BHECHTE ATOT 00BEM B IIEPBYIO
IyHKy Bamero
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renst (BepxHsist ieBas, HanpasieHue neuxenus JJHK B rene cepxy BHH3). COpOChTe HAKOHEUHUK U3~
10J1 MapKepa B KPBIIIKY OT yamku [letpu.

HanenbTe HOBBIM HaKOHEYHHUK, 0TOEpUTE 6 MUKPOIUTPOB peakiuoHHON cmecu [IIP oOpasua A,
n00aBbTe B MEPBYIO Karumo Oydepa A HaHEeCeHHUs, MepeMenIaiTe KUAKOCTH, TUIeTupys ux 4-5 pas 1o
NIEPBOTO YIOpa, IMEpPEeBEIUTE MUIETKYy Ha pabounii o0beM 16 MHUKPOIMTPOB, OCTOPOKHO BBUICHTE
peaKkIMOHHYI0 cMech A BMecTe ¢ Oydepom A HaHeceHUs BO BTOpYIo JyHKy Bamero rems. CopockTe
HAKOHEYHMK M3-110J1 00pasna A B KpBIIIKY OT 4amiku [lerpu.

[ToBTOpUTE OMMCAHHYIO BBIIIE MpOLEAYpPY A oOpasna B (Bropas Karuis, BHOCHUTCS B TPEThIO
IyHKY), C(TpeTbs KaIuis, B YETBEPTYIO JYHKY) U X (4eTBepTas Kaius, B MATYIO JYHKY). ['0TOBBIN reinb
OTJaiiTe MpenoaBaTeiio, MOJyYUuTe y HEero oTo reiis nocie eKTpodopesa.
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JKCHEePUMEHT 2 - AHTHOKCH/IAHTHAsl aKTHBHOCTD 3KCTPaKTa Kope

Matepuansl
1 MuKponnaHweT Ha 96 NyHOK
2 Mpobupka ¢ 300 ul pacteopa ackopbuHOBOM KMcoTsl (1 mr/mn) (AA)
3 Mpobupka ¢ 300 pl skctpakTta Kode (5 mr/mn) (CC)
4 Mpobupka ¢ 10 mn pactsopa DPPH (0,2 mM) (DPPH)
5 ABTOMaTHUECKas IUIICTKA
6 HaKOHEeYHWKN ANA MUKPONUNETKK
7 [ewnoHunsosaHHana soga (dH20)
8 Kpyrnbii N1acTUKOBbIA KOHTEMHEP A1A }KUAKUX OTXOA08B
9 KBaapaTHbIM NAaCTUKOBbLIM KOHTEMHEp ANA TBEPAbIX OTXOA0B
10 BymaxkHble candpeTkm

buonornueckoe OKUCIEHHE NMPUBOAUT K BO3HUKHOBEHUIO AKTHBHBIX PAJUKAJIOB KUCIOPOJA, KOTOPBIE
MOTYT BBI3BIBaTh CEPbE3HBIC MOPAKEHHUS KIETOK. AHTHOKCHAAHTBI — 3TO MOJIEKYJIbI, CLIOCOOHBIE CBSI3bIBATH
panukaisl M MHTHOMPOBATH pEaKIUH OKUCIEHHUs. B 3Ty rpynmy BXOAST Takue BEIIECTBAa, KaK THOJIBI,
ackopOuHoBas kuciora 1 nonudenosnsl. Kode, mpuroToBieHHbIN 13 MOIKAPEHHBIX KOPEUHBIX 3€pEH, SIBISIETCS
MOTEHLIMAJIbHBIM UCTOYHUKOM aHTHOKCUIAHTOB.

B osrom oskcmepumeHTe OBbIT HPOBEAEH - aHATU3 AHTHOKCUIAAHTHOW aKTUBHOCTH 2,2-mudenHni-1-
nukpunryapasmwia (DPPH), B koTopoM 3TO CO€IMHEHUE BOCCTAHABIMBAECTCS, YTO COMPOBOXKIACTCS MOTEpe
PO30BOif okpacku. i onucaHusi aHTHOKCUJAHTHOM aKTUBHOCTH npuMensiercsa kod3dduuuent SC50, koTopsiit
NPEJCTaBIsAeT COOOM  KOHIIGHTpaluio oOpasna, KoTopas cBs3biBaeT 50% paaukanos DPPH. Ilormomenue
pactBopa DPPH u3mepsercs npu 517 Hm.

[Tornomenuem pacTBopuTelss MOXKHO TpeHeOpeus. [lornomenne KOHTpoIbHOro 00pasia (B OTCYTCTBHE
AHTHOKCHUJIAaHTa, AC) ¥ OMBITHOTO 00Opa3ma (AS) UCHONB3YETCs s pacdera npoieHTa nHruoupoBanus (SC%)
IUTSL KQXKJI0M KOHIIEHTpaluy oOpasiia 1o cienyroei Gpopmyiie:

SC%-= (Ac — As) x 100/Ac,

Ha ocHoBanuu Jnorapu¢pMoB KOHIEHTpAlLUil cepud 00pas3LOB U  COOTBETCTBYIOLIETO MPOLIEHTA
MHTUOMPYIOLIET0 NeHCTBUS aHTHOKCHIAHTA CTPOUTCS rpaduk, MO KOTOPOMY OyJeT OIpeNensaThcs BelU4HnHA
SC50.

B sTOM ombITe MccaenoBanach aHTHOKCHAAHTHAsE aKTUBHOCTh 36PEH BHETHAMCKOM Pa3sHOBUIHOCTH KOde
(Coffea canephora). IMopomok kodelinbix 3epeH (1r) cycneHAMpOBaM B JIEMOHH3UPOBAHHOW BOJE U
nnKyOupoBanu npu 80 °C B Teuenue 30 MUHYT, 3aTeM MPOGUIBTPOBAIN U JOBETH 00BEM BOIOH Ui OTYUCHUS
200 mJ1 DKCTpaKTA.

XoJ paboThl M BOIPOCHI
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O Puc.2.1.

O 96-11yHOUHBI MUKPOILIAHIIIET

Q MHuKporaHIeT ¢ 96-1yHKaMu MOXET OBITh
UCIIOJIB30BaH JUIsl CEpUMHOrO paszsencHus. Ilomoxenue
JIYHOK T10 BEpTHKAJIM HA MUKPOIUIAHIIETe 0003HAYEHO
Homepamu (1-12), Torna kak 6ykssl (A-H) yka3eiBaroT Ha
pAABI IO TOPU3OHTAIIN

B T mgog 0O W o

1. [TpuroroBbTE IPU MOMOIIY MUKPOIIMIIETKH 4 pacTBOpa ackopOMHOBOH KuCIOTH (AAl - AA4 B
nyHkax Al - A4 96-nynounoro mukporuianmeTa) u 4 pactBopa skcrpakta koge (CC1 - CC4 B myHkax A6 -
A9 96-1yHOYHOTrO MHKpPOIUIAHILIETA), MOCIEA0BATENBHO Pa3BO/Isi paCTBOPHI B 2 pasa.

2. Heo6xonumo caenaTh MUHMMAaJIbHBIE KOHLICHTPAIIMKA aCKOPOUHOBOM KUCIIOTHI U AKCTpaKTa Kode
paBubiMu 0.025 mr/mit u 0.625 mMr/mi, cooTBeTCTBeHHO. O0BEM KaXKI0TO pacTBOpa AOKEH cocTaBisaTh 200 pl
nepe] HayajaoM CIIeAyIoUero pa3BeneHus. O0paTuTe BHUMAaHUE, YTO €CITU BB C/IEIAeTe OMMUOKY B JTIOO0M U3
3THX pa3BelieHuH, ucnonb3yire yHku H1 - H4 anst pactBopoB ackopOuHoBo# KUCIOTH AA 1 - AA4 n/unu
nynku H6 - H9 nnst pactBopoB skcTpakTa Kode.

1) BnummuTte B Tabauiy B JIncte 0TBETOB Ballld pacyeThl Ik IPUTOTOBICHHS pa3BeACHUI
aCKOpOMHOBOM KHCIIOTHI U 3KCTpaKTa Koge.

Pa3Boaumeblil pacTBOp AA1l AA2 AA3 AA4 |CCl1 CC2 |[CC3 (CC4

PactBop (ul) anst mpurorosneHus
pa3BeICHUS

O6wem nobasnsiemoit Boast H20 (pl)

Konnentpaums (Mr/mi) 0.025 0.625

2. HaGepute numneTkoi no 20 MKJI pacCTBOPOB aCKOPOMHOBOM KHCIOTH! H/MITH SKCTPaKTa KO(e U3 JTyHOK
B psly A mepeHEeCUTe UX B COOTBETCTBYIOLME JIyHKH B panax B, C u D. Eciu Ha 3T0i1 cTaguu Bbl caenacTe
omOKy, eficTBUE MOXHO TIOBTOPHUTD, UCIIONIB3YSl COOTBETCTBYIONHME JyHKHU B psanax E, F u G.

3. Buecure nunetxoii 20 ul H20 B nynku B11, C11 u D11.

4. Buecure nunetkoii mo 180 pl pactBopa DPPH B kaXkayio U3 JIyHOK, IPUTOTOBJICHHBIX B IIarax 2
u3.

5. 3akpoiiTe MUKpOIUIAHIIET KPBIILIKON M OCTaBbTE NP KOMHATHOM TemIrepaType Ha 1 MUHYT.

Bxurounte Taiimep.

[Tocne 3aBepieHus 3TOroO 1I1ara MOJAHUMHUTE 3€JICHYI0 KapTOUKY, YTOOBI ACCUCTEHT U3MEPHII TIOTJIOIEHUE
Ha CIIeKTPO(OTOMETPE U BEPHYJI BaM pacleyarky pe3yJbTaToB.



