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3apanusa 1-6. Beioeputre BCE npaBuibHbIe 0TBETHI. MakcuMaibHas OlEHKa 3a
Ka)kKII0€ 3aJ1aHue — 5 0aJIoB.

. JlpeBHIE BUKMHTH BO BpeMeHa HaberoB Ha bpuranuto Mmornu 6parth ¢ coboii 3amacel
. Porcanoit myxu

. Kykypy3HbIX Jienemex

. Ceediceti kanycmol

. boboB kakao

. Cywenoco ecopoxa

o0 o ~

o

. B Kakux BHYTpUKIJIETOYHBIX MPOIIECCaX yUACTBYET jKeIe30?
. OxucaumenvHo-eoccmanogumenvHule peakyuu

. Ilepenoc mporona

. Obpamumoe cés3vl8anue KUci0pood

. Tpancnopm Kucnopoda

. Obpazosanue axmusHvlx opm KUciopooa

N AULO o

3. YV oaHOTO M3 BUJOB MAJSIPUMHOTO IIJIa3MOJMSI 3UTOTa COACPKUT B sAJIpe 28 XpOMOCOM U IMOCIIe
(dbopMupoBaHus AenuTcs myTeM Meiosa. ClieZjoBaTeNbHO, Y 3TOTO BHIa B HOpME

a. JlunnonaHbiil HabOp BKITIOYAET 56 XpoMOCoM

b. Mepo3zouT (kaeTka, IPOHUKAIOIIAS B SPUTPOIIUT XO3SIMHA) COACPKUT 28 XpOMOCOM

c. 'amoHT (KJIeTKa, U3 KOTOPOU 00pa3yIOTCsl TAMEThI) COEPIKUT 28 XPOMOCOM

d. 3penas sicencrasn camema cooepocum 14 xpomocom

e. Knemka na cmaouu anagasvi nepgozo oenenus meuosa cooeprcum 28 Xxpomocom

4. Ha moBepXHOCTH OKeaHa JajJeKo OT Oepera 4acTo 0OHAPYKUBAIOTCS KPYIHbIE CKOIUICHUS JKUBBIX
OEHTOCHBIX BOJOPOCIEH-MaKpO(OUTOB, MHOTHE MECALbl HAXOJSIIMECs y TMOBEPXHOCTU BOABI U
MEPEHOCUMbIE TEUEHUSIMH Ha COTHU KHUJIOMETpoB. Kakue u3 mepeuncieHHbIX BOAOPOCIEH, Ha Ball
B3IJISAJI, MOTYT COCTABJIATh OCHOBY 3THUX CKOIUICHUMN?

a. XutaMMI0MOHaAa

b. Capeaccym

c. Dykyc

d. Maxpoyucmuc

e. Xapa

5. Uepe3 reMato-TuialieHTapHbIN Oaphep B OpraHu3M IUI0JIa MOTYT MIPOHUKHYTh
a. DPUTPOLIUTHI
b. Kucnopoo



c. Ilonoswie copmonvl
d. Aumumena
e. Bupycwi

6. BpiOepute XHUBOTHBIX, OoJiee WM MEHEe OTHAJICHHBIC MPEIKH KOTOPBIX KOTJA-TO HMEH
Pa3BUTHIE KPbUIbsI U OBIIIM CTIIOCOOHBI K TIOJIETY, HO MO3JHEE YTPATUIIH 3Ty CIIOCOOHOCTb.

a. Kpokonuibr

b. Omy

c. Buuu

d. Bnoxu

€. MHOTOHOXKH

3ananue 7. AHaIU3 OMOJIOTMYECKOro nmpouecca. PaccMoTpute pucyHkH U

BBITIOJTHUTE 3a/1aHus. MakcumanbHas orenka — 10 6amios.
[Tepen Bamu n300pakeHUs Pa3IUIHBIX CTAIUH HEKOTOPOTO MpoIiecca, MPOTEKAOIIETO Y PACTCHUM.
PaccMoTpuTe pUCYHKH M BBITIOTHUTE 3a/1aHUS.

1. YcraHoBHUTE MPaBUIIBLHBINA MOPSIOK CTAIUI M300paXKEHHOTO IMpoliecca, HA9MHasl ¢ MaTEPUHCKOM
KJIETKA MHKpOCIopbl. OTBET 3alUIIUTE B OTBEACHHOE ITOJIC B BHJIC TOCIIEIOBATCILHOCTH OYKB 0€3
3HAKOB MPEMUHAHUS U MPOOEIOB, PETUCTP HE BaXKEH.

OrtBer: Oaruse

2. Brpibepute MpaBWIbHBIE XapaKTEPUCTHKU JAHHBIX OOBEKTOB (OTBET 3alUIIMTE B OTBEIACHHOE
mojie B BHJIE MOCJIENOBATEIbHOCTH JIATUHCKUX OYyKB B aj(aBUTHOM TMoOpske Oe3 3HaKOB
MIPEMMHAHUS U TIPOOETIOB, PETUCTP HE BAXKEH).

a. Ha n3o0paxxenuu [l mpencraBieH 3Tan raMeToreHesa

b. AHTepuaNU IPEICTABICHBI OHON KIETKOM

c. Myckue raMeThbl 3TUX paCTeHU He HECYT KT'yTHKOB

d. Crpykrypa Ha KapTUHKE B COCTOUT U3 IBYX KIETOK

¢. BereraTuBHBIC KJICTKH TPECTABICHHOTO MY>KCKOTO TaMeTOpuTa OBICTPO JISTCHEPUPYIOT B
MIPOLIECCEe ero Pa3BUTHSL
Ortser: cd
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3. I1o xapaKkTepHbIM JETaJIIM CTPOEHHUS ONPEACIUTE, K KAKOMY OTJ€JIy OTHOCHUTCS MPEACTABIEHHOE
pacTeHue, U 3alulIuTe PycCKoe Ha3BaHMe 3TOr0 OT/JeNa B OTBEEHHOE TOJIE:
Otser: [TokpreiTocemennsnie (L[BeTkoBBIE).

4. 3anuiuTe B OTBEACHHOE T0JIe Ha3BaHWe CTPYKTYPBI, Ha KOTOPYIO YKa3bIBa€T CTPENKa Ha
n3o0paxxennu E.
OtgeT: nbUIbIEBas TPyOKa

5. 3anumuTe B OTBEJIEHHOE I10JI€ pycckoe Ha3BaHue (a3bl Meiio3a Ha nu3o0paxenuu [
Otgert: Tenodasa (Tenodasa nepsoro aeneHus) I

3ananue 8. PaGora ¢ u3oopaxenusimm 00beKTOB. PaccMOTpUTE pUCYHKHU U
BEITIOJIHUTE 3aJIaHusl. MakcHMalbHas OIleHKa — 5 0aJlIoB.

Ilepen Bamu - M300pa’keHUS PaA3TUYHBIX JKHBOTHBIX (COOTHOIICHHS pa3MEpOB HE COOIIONCHBHI).
Omnpenenure, K KakKUM KJIacCaM OTHOCSTCS 3TH JKMBOTHBIC. 3allMIINTE PYCCKHAE HAa3BaHUE ITHX

KJIaCCOB B OTBCACHHBIC ITOJIA pAAOM C COOTBECTCTBYIOIIMMH HOMEpaMHU.

OTtBeTsI:

1. [TaykooOpa3ubie

2. Mtekonuraromye

3. 3emHOBONIHBIE (AMGDUOUN)

4. XpsieBbie PHIObI

5. PakooOpasusie (Bricime pakoobpasnsie, Bricime paku)

3ananue 9. PabGora c¢ Texkcrom. Ilepenq Bamu TekcT, coxmepxamuid MOATh
OMOJIOTMYEeCKNX OIMMMUOOK. BHHMaTrelnpbHO TIPOYTUTE €ro, HAUAUTE OMUOKH H
OOBSICHUTE, B YEM OHHU 3aKJIIOYaloTCs, BIMCAaB OTBET B OTBEJCHHOE IIOJIC.
MaxkcuManbHas oleHKa — 5 0ajjoB.

Buumanue! Hcnpaenenue ¢ppazvl ucknouumensno ompuyanuem (mMoxcem — He
Modcem, umeem — He umeem u m.n.) He 3acuumoieaemcsa. Heoodoxooumo

chopmynuposams ymeepoumenvHoe npeodioxyceHue.
OBynsIMs TPOUCXOAWT Yy dYeJNOBeKa Ha cTaaud MeTada3bl MEpBOTO JEJeHUsS Meno3a.
OHJ'IOI[OTBOpeHI/IC SIMIIEKICTKH B HOpME OCYHICCTBIIACTCA TOJBKO OAHHUM CIICPMATO30UI0M. Bo
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BpeMs 3TOr0 Mpoliecca akpocoMa CIEpMaTO30UAa, KOTOpasi COAECPKUT JIM3UpYIoIKe (pepMEeHTHl U
IpEeCTaBIseT COO0M 0CcO0YI0 pa3HOBUIHOCTh MUTOXOHJIPUH, CIIMBAETCS C HAPY>KHOU MeMOpaHOii n
BBIOpAchIBAET CBOE COJEPKUMOE, pacTBoOpsiollee difleByr0 o00omouky. Kak Tompko sapo
CIepMaTo30M/ia IPOHUKAET uepe3 MeMOpaHy SHIEKIEeTKH, Ha €€ IOBEPXHOCTH IPOUCXOAUT
JJIEKTpUYECKasi peakuusi, 3a KOTOPOHl CIEAYIOT XUMHYECKHE IPOLECChl. OTO MPUBOIUT K
YIUIOTHEHHIO OnecTsmeil 000JI0uKH BOKPYT SHLEKIETKH, YTO JAejaeT €€ HENPOHULAEMON s
JPYTUX CIIEPMaTO30U]I0B.

Camble mepBble 3Tallbl pPa3BUTHUs 3apOIbIIIA IPOUCXOJAT BO BpEMsl €r0 HAXOXKICHHUS B
sugHuke. Ha sToM »Tame mpoucxomut apobieHue, oOpa3yeTrcsi MHOTOKJIETOUHAsl OjacTysia TUMa
MOpYJIbI, @ 3aTéM BHYTPH MOpYJbl BO3HMKAET TOJOCTh M TakuM o00pa3oM (GopMUpYETCs
OnactonucTa. bnacromucra A0CTUraeT MaTkd M HAuMHAET MPOHUKATh B €€ DHJIOMETpU. DTOT
mpouecc HasplBaeTcd UMIUIaHTauued. Crenyrommid 3Tan  pa3BUTHS HUAET MNApajUIeNIbHO C
MMIUIaHTallMed M HasbiBaeTcsl HeWpymsumen. Ilpu stom oOpasyercs JBa 3apOABIIIEBBIX JIMCTKA!
9KTOJEPMA U HTOJAEPMA.

OKrollepMa IMO3Ke JaeT Hayajlo IIOKpPOBaM, HEpPBHOW cucTeMe, opraHam 4yBcTB. U3
SHTOJEPMBI IPOUCXOASAT BCE OTAEINBI MUILEBAPUTEIBLHON CHCTEMBL. 3aTeM MEXAY ABYMsI 3TUMHU
JUCTKAMM  BO3HHMKAET  TPETUH:  Me30lepMa,  MPEIIIeCTBEHHUK  ONOPHO-IBUIATEIbHOMH,
BBIJICJIUTENILHOM, KPOBEHOCHOM M MOJIOBOM CUCTEM. /[[pyrue KieTku 3apojbliia IpopacTaroT BHYTPb
MaTKd M BMECTE C KJIETKaMHU 3HJIOMETpPHUS MaTKH AT Hayajlo IUIALlEHTE. 3aTeM M3 3KTOAEPMbI
3apojplllia BHYTPh HHBAarMHUPYET U OTIOYKOBBIBAEGTCS HEpPBHAs TpPyOKa - 3TOT 3Tal Pa3BUTHSAL
HA3bIBACTCS HEUPYISALIUECH.

OTBeTHI:

1 [ OBynsiust NPOMCXOAMT y UEIOBEKA HA CTaJUK BTOPOTO JeJIeHUs Meiio3a

2 | Akpocoma o0OpasyeTcs U3 My3bIpbKOB anmnapara [oybpKu, aHaToruyHa JU30COMe

3 Camblie ICPBLIC STallbl PA3BUTUA 3apOoJblllla MNPOUCXOAAT BO BpCMA C€ro ABHUIKXCHUSA 110
damnonueBoii Tpyoe

4 | O6Gpa3oBanme TPEXCIONHOTO 3apObIIIA - TPOLECC TACTPYIALUN

5 | Ilepenuuii u 3aiHUN OTIE MUIICBAPUTEIBHON CUCTEMBI 00Pa3yIOTCS U3 SKTOACPMBI

3ananue 10. MosexkyisspHas 6uos10rus u OuonHpopmaTuka.

B nanHoMm 3amaHumM BaM HEOOXOJUMO MpPOAHAIM3UPOBATh (PparMEeHT TEKCTa W Ha
OCHOBAaHMM CBOUMX 3HaHMM U HUHPOPMAIMK U3 TEKCTA BBINOIHUTH 3aJIaHUS.
MakcumanbHast olieHKa — 5 0aJjioB.

Merton nonmumepasHoit nenHoi peakiuu (ITLIP) B HacTosiee BpeMs MIMPOKO MPUMEHSETCS B
o6uonorun u meauuuHe. Knaccuueckas TP mo3BonsieT momyyuTh OONBIIOE KOTHMYECTBO KOMUM
uHTepecytomei Hac nocneaopareabHoctu JJHK. Cnennduunocts qaHHOM peakiiuu 00ecrnedynBaoT
HeOOoJbIINE MOCIE0BATEIbHOCTH HYKJICOTUIOB - MpaiiMepsl. VX moaduparor K 000MM KOHIIaM
ammunduuupyemoro yuyactka JJHK Ttakum oGpazom, 4ToObl mociae10BaTeIbHOCTh TaK Ha3bIBAEMOTO
MPSIMOTO TpaiiMepa COOTBETCTBOBAJIA MOCIEAOBATEILHOCTH Ha 5’ -KOHIIE IIENH, TOTIa Kak 0OpaTHbII
npaiiMep OOpaTHO KOMIUIEMEHTApeH IOCJIeN0BaTeIbHOCTH Ha ee 3’-koHie. Hampumep, ecim
nntepecyroumii Hac ywactok JIHK 3akanumBaercs nocnenosarenbHocThio 5'-AAGCTA-3°, TO
oOpatHbIil TpaiiMep Oyaer umeTh nocieaoBareabHOCTh: 5 -TAGCTT-3". UtoObI nmpaliMepbl MOTJIH
y3HaTh HeoOxoaumyto mnocienoBarenbHocTh JIHK cmecs mma TP peaknum HarpeBaroT 10
ONPENCIICHHON  TeMmIeparypbl - TeMIEeparypbl OTKWAra MpaiMepoB. ITa TeMIeparypa
paccuuThIBaeTCA MyTeM MpuOaBIeHUS K TeMIeparype IUIaBICHHs (TeMIieparypa, Mpu KOTOPOi
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MPOWCXOAUT  pa3beAMHEHUE  JBYXIICTIOYEYHOM  MOJIKYnbl — mpaiimepa) 4°C  rpaxycos.
JIHK-nonumepasa, OCYLIECTBISIIONIAs PEIUIMKALMI0 HHTepecyromero Hac ywactka JIHK,
WCTIONB3YeT MpaliMep B KauecTBE 3aTpPaBKU JJIs Hadaja CHHTE3a. B pesynbrare MaHHON peakimuu
noJTy4daeTcs Konus HeoOxoaumoii mocnenosarenbuoctu JJHK.

Jliig Toro, 4yToObl paznuuuTh nocieaosarenbHocTd JJHK, MOXXHO HMCIONb30BaTh peCTPUKTA3bI
— (epMeHTbl, KOTOpbIE Y3HAIOT M Pa3pe3aloT CTPOro ONpEeAETCHHbIE I[OCIE0BaTEIbHOCTH
nykieotunoB B JIHK (tak HaspiBaemble caiitel pectpukiuu). Hanpumep, pectpuxraza Pfull, y
KOTOpPOM calT pecTpukuuu HeceT mnocneaosarenbHocTh 5 -GCATC|G-3", npu peakuuu c
nocnenosarenbHocThio JIHK Oyner paspesars ee Ha aBa (parMeHTta, copepikalliie Ha KOHIIAX
nocnenoBarenbHoCcTH 5 -GCATC-3' u 5- G -3".

1. B mnpemiokeHHOW TMOCIeI0BaTeIbHOCTH HYKJICOTHUIOB 3aKOJMPOBAH TMENTUI AIuHON 19
AMUHOKHCJIOTHBIX OCTATKOB.
5’-TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATACAAGGCAA
TCAATGTGAATAAATCACTATATGTAC - 3’

Bam HEeoOxoamMo mono0parh mpaiiMepsl s aMIDTH(QHUKAINN HYKJISOTHTHON TOCIIeI0BAaTeIbHOCTH,
KOAMpYIOLIeH NaHHBIM mentuia, HauumHas co crapr-kogoHa (ATG), u conmeprkaiuelt CTON-KOJOH
(TGA, TAG, TAA). ITomuuTe, 4TO MpaiMepbl JODKHBI OBITH CrIeNUGUIHBI 1 00JIaaTh MPHMEPHO
OZIMHAKOBOHM TeMmmeparypoil miaBineHus (paszauuus He Oonee 2-4°C). Temmeparypa muaBIeHUS
paccuuteiBaercs 1mo Qopmyne: 2(A+T) + 4(G+C), tae OyKBBI - 3TO KOJIWYCCTBO HYKJICOTHJIOB
Ka)x10ro Tuna. Pazmep kaxaoro npaiimepa J10JDKE€H COCTaBIATh 15 HYKI€OTHIOB.

3anuiuTe B OTBEIEHHOE IOJI€ MOJIyYE€HHbIE MTpaiiMephl B HANPaBJICHUU OT 5°- K 3’- KOHIly B BHAeE
N0CJIeA0BATEbHOCTH 3aIJIABHBIX JATHHCKHUX OyKB 0e3 mpo0esioB (B TOM YHMCJIe KOHIEBbIX) 1
YKQXXUTE TEMIIEPATypy UX IJIaBJICHUS.

OtBeTnl:

[psmoii mpaiimep: ATGACAACCTATCCA
O6parnusiit npaiimep: TCACATTGATTGCCT
Temneparypa miaBieHus npsiMoro mpaiimepa: 42°C
Temneparypa miaBineHus: ooparnoro npaimepa: 42°C

2. Ilonmyuennslii B mpeabiaymeil yactu 3ananus [P nmpoaykr BcTpauBaeTcs B IUIa3MHUIy JUIS
cUHTe3a Oenka B Oakrepusx. Bam gaHbl mocienoBaTebHOCTH (CalThl PECTPUKLIUU), 10 KOTOPHIM
JIBE PECTPUKTA3bl (FHAOHYKJIEa3bl pecTpukium) crenududaro paspesaror JJHK. B orBere ykaxure
pa3mep (parMeHTOB, KOTOpbIE MOJIydaTcsl B pe3yjbTare PeaklUud PECTPUKIUM, NPOU3BEIECHHON
9TUMHU DPECTPUKTA3aMH Ul IIA3MHJIbI, COACPIKALIEH BCTABKY B IIPABUIIBHOM OPUEHTALMU LICIIH.
O06o3HaueHus K pucyHky: Notl - pecTpukrasa, yucio, KOTOpOe yKa3aHO PsiIoM - O3MLUA B Hapax
OCHOBAHUH, I7I€ MPOUCXOIUT PA3PE3AHUE MTOCIEA0BATEILHOCTH.

CalTbl peCTPUKIIUN PECTPUKTA3:
SfaNI 5" - CATA|C - 3"
Notl 5 - GCGG|CCGC - 3°



MeCTO BCTaBKKW

yi 2400
e 3000 n.H. 3000 n.H.

Notl
158

@ npomoTop
OTBeT 3amuuIMTe B OTBEACHHOE IIOJI€ B BHJE MOCIIENOBATEIBLHOCTU YHCEN, PACHOJIOKEHHBIX IO

BO3PACTaHHUIO M Pa3/IeJICHHBIX OJIMHOYHBIMU MTPOOETamMHu.
OtBeT: 622 938 1500

3ananmue 11. buosiorus kierku. Mosiekyasipaasi Omosiorusi. J[aiite KpaTkuii OTBET,
3aMUIIKTE €ro B OTBEJICHHOE ToJie. MakcuMaibHas olleHKa — 5 6aJlioB.

KakuM 00pa3oM MOXXHO pa3enuTh NOJNy4YEHHbIE B MpenslaylieM 3aaaHuu ¢parmentsl JTHK?
Kparko onumure 0CHOBHOM NPUHINI JAaHHON METOJUKH.

Ortser:

Jns paspenenust ¢parmentoB JIHK MoxkHO ucmonb3oBarh METOAWKY Telb-dyiekTpodopesa. B
OCHOBE JIaHHOTO METoa JEXKUT TOT (akt, yto moziekyna JJ{HK orpunarenbHo 3apspkeHa M MOXKET
JIBUTaTbCSl B DJIEKTPUYECKOM II0JIE€ OT Karoja, 3apsyKEHHOIO OTPULIATENBHO, K IOJOKUTEIBHOMY
aony. Ilpu 3TOM (QparMeHTsl pazHOro pasmepa (Macchl) OyayT ABHUTaThCsl B Telie C Pas3HOM
CKOPOCTBIO: YeM Oouibllie MOJIEKYyJIa, TEM MEJUIEHHee OoHa OyneT nepemelnarscs. Pasmep mMonexysbl
JHK moxxkHO ompenenuts, ucnonb3ys ¢parmentsl JJTHK u3BecTHON AMUHBI («MapKepbl JJTMHBD),
KOTOPbIE Pa3/IeliAioT B TOM K€ I'eJie U CPAaBHUBAIOT C SKCIIEPUMEHTAILHBIMHU 00pa3liaMH.

JIpyrTuM METOIOM MOXET CIYXHTb BBICOKOCKOPOCTHOE IIEHTpU(YTUpOBaHHE B TIPAJAUEHTE
IUIOTHOCTH, HalpuMeEp, B PacTBOpPE XJOPHUCTOro I1e3usi. MoseKynbl pa3HOro pasMepa (Macchl) U
(hopMBbI OYyZIyT 0CaXAaThCS C Pa3HON CKOPOCTHIO.

3ananme 12. Padora ¢ unpopmanueid. BHUMaTEIbHO NPOYUTANTE MPEITIOKEHHBIC
dbparMeHTbl TEKCTa W PACCMOTPUTE PHUCYHKH, 3aT€M IE€PEXOJIUTE K BBIMOJIHEHHUIO
3amaHuii. MakcumaiibHas onieHka — 10 0anios.

®parmenr 1.

BoNbIIMHCTBO HAa3eMHBIX PACTEHUH BCTYMAIOT B CHMOMOTHYECKHE OTHOUICHHUS C TpHOaMH,
00pa3yst MUKOpU3y. DTH TPUObI UTPAIOT KIIIOYEBYIO POJIb B PETYISILIUN JOCTYITHOCTH IUTATEIBHBIX
BEIIECTB M HHTEHCUBHOCTHU YIJIEBOJHOTO METa0OIM3Ma, yJ4aCTBYIOT B TIOBBIIICHUH aaNTallHOHHBIX
BO3MOXKHOCTEH pacTeHHil. OHHM OKa3bIBalOT BIMSHUE Ha CTPYKTYpY IOYBBI, OHOpa3sHOOOpasue
GUTONICHO30B M (YHKIMOHUPOBAHHE OJKOCUCTeM B 1enoM. ComnlacHO COBPEMEHHBIM
MPEJCTABICHUSAM BBIICISIOT CIEIYIOIMEe OCHOBHBIE THUITBI MHUKOPHU3: 3HJIOTPOGHBIN, SKTOTPOPHBII
Y 5KTO3HIOTPODHBIN, COUETAIOIINI B ce0e YepPTHI IBYX IEPBBIX THUIIOB.

DKTOMHUKOpH3a BO3HHUKAeT, Korjga rugsl rpula OIUIeTalOT KOPEHb IUIOTHOW CEeThio, 00pasys
YexoJl, WJIM MUKOpU3HbIe TpYOkH (pucyHOK 1). ['udsl rpuba mpoHUKAIOT CKBO3b PU30IEPMY KOPHS U
pacnpoCTpaHsIOTCs M0 MEKKJIETHUKAM, HE MPOHUKAs B KICTKH. J{JIs1 KOpHEH, 00pa3yIonux TaKkyto
MUKOPH3Y, XapaKTePHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB U PEAYKIUS KOPHEBOTO YEXJIUKA BILIOTH JI0
OIHOTO-JIBYX CIJIOEB KIIETOK. ODKTOMHMKOPH3Y OOpa3ylOT JApPEBECHBIC PACTEHHUS, COCTABIISIOLIME
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npuMmepHo 10% cOBpeMEHHBIX CEMEHHbIX pacTeHuid. [pubGHONM mapTHEP OTHOCUTCA K
0a3uIualbHBIM, CYMYaThIM WM 3UTOTHYECKUM Tpubam. B Hacrosmiee Bpems onucano okono 8000
BUJIOB SKTOMUKOPHU3HBIX IpuOOB, HO o0Imiee ux ynciao MoxeT gocturarb 20-50 Teicsiu. Hekotopbie
U3 3TUX T'pUOOB, TaKHe KaK MOJAOCUHOBUK MM MACICHOK, (OPMHUPYIOT CUMOMO3 TOJIBKO C OJHUM
ponoM nepeBbeB. Jpyrue, Kak, HapUMep, MyXOMOp, MUKOPU3YIOT OOJIbIIOE YUCIIO POJOB XO35EB.
Co cTOpOHBI pacTeHHHl OIHO JepeBO MOXeT HMeTh A0 15 u OGonee rpuOHbIX mapTHEpoB. B
SKTOMUKOPU3HOM cUMOMO3€e 00a mapTHEpaA MOJIy4aroT B3aMMHYIO BBITOAY: pacTeHHE 00ecreunBaeT
MHUKOOMOHTa OpPraHMYEeCKHMMH COEAMHEHHsIMM, a TpuO, B CBOIO ouepeab, cHaOkaeT GpuroOMoHTa
MPEUMYIIECTBEHHO COEAMHEHUSMHU a30Ta, B TOM YHCJIE MOYEBUHOW — CBOMM IVIABHBIM MPOTYKTOM
oOMeHa, a Takke ¢ochopom, KaaMeM, KalbllMeM M MHKpodieMmeHTamu. Kpome Toro,
pa3BeTBIEHHBIA MULIETNM Tprbda MOCTABISET PACTEHUIO BOMY, GYHKIIMOHAIBHO 3aMEHSSI KOPHEBbIE
BOJIOCKH.

OHjoMukopu3a (pUCyHOK 1) XapakTepusyercst TeM, YTO TH(bl MUKOOMOHTA MPOHUKAIOT B
KJIETKH KOpbl KOopHs. Ha moBepxXHOCTH KOpHsI OHa BbIpaskeHa ciabo, 1 OCHOBHAs 4acTh MULENUS
rpuba HaxoIUTCsl BHYTPU KOpHA. B KileTkax KOpHS MOTyT 00pa30oBbIBaThcs CKOIIEHUs Tu¢ rpuda B
BUJI€ KJIyOOYKOB M B BHUJE MY3bIPbKOB (Be3UKyMN). [M(bl MOryT pa3BeTBIATHCS BHYTPU KIETKH —
5T 00pa3oBaHUs Ha3bIBAIOTCS apOyckynamu. K SHIOMUKOpH3E OTHOCATCS apOyCKYISApHBIN
(Be3UKYIApHO-apOyCKYIAPHBIN), 3PUKOMAHBIA M OpPXUAHBIM TuN. [IBa MOCIEAHUX XapaKTEpHBI
TOJBKO Uil TIpeNCTaBUTENe cemeiicTBa BepeckoBbie n OpxuuHble, cOOTBETCTBeHHO. Hamnbomee
pacnpoCTpaHEeHHOW Pa3HOBHIHOCTBIO HIOMMKOPHU3BI sBIseTCA apOycKynspHas Mukopusza (AM).
AM dopmupyercst 60IBIIMHCTBOM BeICHIHX pacTeHuit (75-90%) ¢ rpubamu otaena Glomeromycota
(~150 BunoB). He obpa3syror Mukopusy npencrasurenu Kpecronpernsix, MapeBbix, AMapaHTOBBIX
n OcokoBbix. Kak u B ciydae ¢ SKTOMUKOpPU30i, MUKOPH30BAaHHOE pacTeHHE CHaOaeT rpud
OpPraHUKOM, a HHIOMUKOpPHU3HBbIE TI'pUOBI 00ECIEUYMBAIOT CBOETO0 XO35IMHA B IEPBYIO OuYepelb
bochopom, a TakKe KaIueM, MEIbIO B KaIIbIUEM.

DKTO3HAOMHMKOpPH3a BO MHOTOM CXOJHA C SKTOMHKOPHU30il: 00pa3yercs MaHTUs U3 Tu¢ rpuoda,
OJHAKO MUKOOMOHT NPOHUKAET BHYTPH KJIETOK SIUAECPMHCA U KOPBI KOPHS. DTOT THUIl MUKOPH3HI
oOpa3yeTcs  HEKOTOpbIMH  pacTeHMsAMHU cemeiictBa  BepeckoBble.  ApOyTOMIHBIH  THI
9KTO3HJOMUKOPHU3bl XapakTEpeH JUIsl 3€MJISHUYHOIO J€peBa, TOJOKHSHKH, IPyIIaHKH U Ap., a
MOHOTPOTIOM/IHBIN - JUIsl HOABENbHUKA. MHOI'ME U3 3TUX PAaCTEHUH SIBISIOTCS MUKOTPO(HBIMU (T.H.
«canpouTH).
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Pucynox 1. Dkro- (cieBa) u 3H10MUKOpHU3a (cripaBa). [losicHeHUs B TeKCTe

®parmenr 2.

boGoBbie pacTeHuss cnocoOHbI K (OPMUPOBAHUIO HECKOJBKHX MYTYyaJIMCTUUYECKUX
9HI0CUMOMO030B  (pucyHOK 2). OuH U3 HUX MpelcTaBiseT co0oil cumOuoTHueckoe
B3aumozeiicteue ¢ AM-rpubamu. Hanmume AM ynyuiiaer MUHEpanbHOE MUTAHUE PACTEHUS,
npexje Bcero gocdarHoe, MOBBIIMIAET YCTOMUYUBOCTD PACTEHUN K (PUTONATOreHaM U a0MOTHYECKUM
ctpeccam. AM cuMOM03 CONpoBOXKIAETCS (OPMHUPOBAHHUEM OCOOBIX CTPYKTYP, Ha3bIBa€MBIX
apOyckynamMu. B HUX HpOMCXOIUT B3aMMHBIH OOMeH mpoaykramu (oTrocuHTe3a U ¢ocdaramu.
BaxxupiMu 3KonornyeckuMu QYHKIMSIMH TpuboB AM sBISIIOTCS 0OecredeHHe B3auMOACHCTBUS
pacTeHuil pa3MYHBIX BHUJIOB B (PUTOLIEHO3aX IOCPEICTBOM €IUHOM ceTh THd u ywactue B
(hOpMHPOBaHUH CTPYKTYPHI TIOUBEI.

OcoOenHocteio  0000Bo-puzobuanmpHoro  cumoOmoza  (BPC)  sBnseTrcs  BbIcoKkas
cnenu(UIHOCT, TPOSBISIONIAACS B TOM, YTO ONPEACICHHBIE BHUABI/INITAMMBI KITyOSHBKOBBIX
OakTepuil 00pa3yloT COBMECTUMBIE Maphl JIMIIbL C ONpPEeAETIeHHBIMU rpynnaMu 0000BbIX. [Ipu 3TOM
Ha KOPHSX DPACTEHHWH pa3BUBAIOTCS CIENHATM3UPOBAHHBIE CTPYKTYPbl — KIYOCHBKH, KOTOpBIC
SBJISIIOTCSI BUIOM3MEHEHUSIMH OOKOBBIX KOpHed. OHM (popMupyroTcst B pe3ynprare (GOpMUpPOBAHUS
oco0oil KiTyOeHbKOBOM MepucTeMbl. bakTepum mnocensioTcsi BHYTPU KJIETOK KIyO€HbKa H
TpaHchopmupyroTcs B Oakrepounabl. B KiyOeHbKax CO3MAIOTCS ONTHMANbHBIE YCIOBUS JUIS
¢ukcanmu atMochEpHOro aszoTa OaKTEPOWIHBIM (EPMEHTOM HUTPOTCHA30U. OTOT (EepPMEHT
paboTaeT B OTCYTCTBMM KHUCIOpOJa, U pacTeHHue co3JaéT MUKpPOAa’dpPOOHYI0 Cpeday BHYTpPHU
KITyOCHbKa, OKpY)Xasi ero CyOepHHU3MPOBAHHON SHIOAEPMON M aKKyMYyJIHpys JISITTEMOIIIOOWH B
KJeTKax. MIMeHHO HainuMe jerreMorioonHa npuaaér 3pQeKTuBHbIM KIyOCeHbKaM WHTEHCUBHBIN
po3oBeIii nBeT. biaronapst oopazoBannto BPC 6000BbIe pacTeHHS MOTYT pacTu Ha cyOcTpaTax, He
Coiep)KalllUX CBA3aHHOro aszora. OcyliecTBiIeHHE TMpolecca (QUKCcalUu a30Ta OIpeenseT
3HauuTenbHyl0 ponb BPC B KpyroBopore a3ora B NPUPOAE U MOBBILIEHUU IUIOJOPOIAUS IOYB.
HHTeHCcuBHOCT ()OPMHUPOBAHUS CUMOMO30B 3aBUCUT OT O0ECIIEUEHHUS IEMEHTAMU IOYBEHHOIO
MUTaHUS pacTeHUH — PocHOopoM U a30TOM.
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Pucynok 2. A. ITorok BemectBa B 6000Bo-pr3o0uaiprHoM cumbuose. b. KopHeBbie cuMO103b1
0000BbIX pacTeHui. [losicHeHUs B TEKCTE

B kaosicoom u3 npueedénnvix nHuice 3aoanuit evioepume BCE npagunvuvle éapuanmul omeema.
Kaoicovlit omeem 3anuwiume 6 cneyuanbHo OmMeEeOCHHOe Noie é eude nociedo08amerbHOCmu
0yKe ¢ angpasumnom nopaoke 6e3 3HaK08 NPERUHAHUA U NPODEI0E (Pecucmp He 6alHceH).

1. IlpounTaiite pparmMeHT 1 u paccMoTpuTe pucyHOK 1. BriGepuTe Bce paBUIIBHBIC YTBEPKICHHS.
a. Bce pacrenus cemeiictBa BepeckoBbie 00pa3yroT SpUKOUAHYIO MUKOPU3Y



benokouanHas kamycra — MUKOPU3HOE pacTEHUE
c. B ommume oT 3HIOMUKOPU3HI, IKTOMUKOPH3a 00ECIIEUNBACT PACTEHUE MMPEUMYIIECTBEHHO
MOYEBHHOMN
d. Tlpu mpopactanuu BHYyTpb KOpHS, TH(da YHAOMUKOPU3HOTO Irprba 00pasyeT anmpeccopuit
Ortser: cd

2. [IpounTaiite pparMeHT 2, paccCMOTPUTE PUCYHOK 2. BbiOepuTe Bce mpaBUiIbHbBIE YTBEPIKICHHS.
a. boOosrsie pacrenus HE moryt onHoBpeMeHHO 00pa3oBaTh U MUKOPHU3Y, U KITyOCHbKOBBII
cuMOuno3
b. Pacrenus cemeiictBa bo6oBble 00pa3y0T IHIOMUKOPHU3Y
c. T'a3000pa3Hblif a30T mpeBpamaeTcs B KIIyOeHbKEe B aMUHOKHUCIIOTHI
d. 3a co3manue MUKPOa’dpPOOHOH Cpe/ibl B KITyOEHBKE OTBEYAET TOJIBKO JIETTEMOTIIOONH
OtgerT: be

3. OcHOBBIBasICH Ha HH(POPMALIMU U3 TEKCTOBBIX ()parMEHTOB M PUCYHKOB, BBIOEPHTE BCE
MIPABUJILHBIC YTBEPKICHUS.

a. Ecmm BeipamuBars 6000BBIe pacTeHHS Ha TOCTATOYHOM 00ECTIEYeHNH a30TOM H (hochopom,

ouu HE 6ynyT ¢popmupoBarh KopHEBbIE CUMONO3BI

b. DOkTOMHKOpH3a XapaKTepHa Ui BCEX PACTCHUN

c. Hutporenasza npesparaer MOJIEKYISPHBIA a30T B aMMOHHIA

d. Bo6ossie pacrenns HE moryT hopmupoBars 3KkToTpopHYI0 MUKOPHU3Y
Ortser: ac

4. OCHOBBIBasICh Ha MH(OPMAIIUN U3 TEKCTOBBIX ()ParMEHTOB U PUCYHKOB, OTBETHTE Ha BOIPOC:
yCUJICHHE KaKUX MPOLIECCOB MPOUCXOIUT MPH IPPEKTUBHOM (DyHKIIMOHUPOBAHUHU
B3aMMOBBITOJTHBIX CUMONO030B PaCTEHH, KITyOeHBKOBBIX OakTepuil 1 AM-rpu0oB:

a. TpaHcmopra yrieBoJI0B U3 JMCTA B KOPEHb

b. Tpancnopra BoJbl U3 KOPHS B JIUCT

c. TpaHcnopra MUHEPAJIbHBIX HIEMEHTOB OT MUKOCUMOMOHTA B PACTCHUE

d. Tpancmopra aMUHOKHUCIIOT U3 KIIyOCHBKOB B JIUCT
Ortgert: abced

5. OcHOBBIBasICh Ha UHPOPMAITUH U3 TEKCTOBBIX (PparMeHTOB, pUCYHKOB M Bammx 3HaHUSIX,
BbIOEpUTE BCE PABUIIbHBIE YTBEPIKICHHSL.
a. Jlyis BceX SKTOMHKOPU3HBIX TPUOOB XapaKTEPEeH HIMPOKHHA CHEKTP PACTCHUN-X035IEB
b. Bce «canpoduTHbIe» pacTeHUs ABISAIOTCS OOIUIaTHBIMU MUKOPHU3000pa30BaTeNIIMU
c. Pacrenns HE criocoOHbI ycBanBaTh OpraHMYeCKui a30T
d. Pa3pabotka mpemnapaToB Ha OCHOBE MUKOPU3HBIX T'PHUOOB MMO3BOJIHUT YBEIUUUTh
YPOXKaNHOCTb KyJIbTYPHBIX PACTCHUI
Otser: bd

3aganme 13. 3agaya no reneruxe. Pemure 3a1ady ¥ 3a0UIINTE OTBETHI B

OTBeNICHHBIE T0JIs1. MakcuMmanbHas orieHka — 10 6amioB.

VY cymyarbix TpuboB (aCKOMHIIETOB) BCE€ CIOPHI, 00pa3yromuecs B pe3yabTare Merio3a u3 OJHON U
TOM K€ JUIJIOUIHOMN KIIETKH, OCTaloTCs B o01mei obonouke — cymke. Ilpu aTom cTpoeHne cymMoK y
pa3HbIX acKOMUIIETOB pa3Hoe. Y Neurospora crassa BC€ CHOPbl B CyMKE PacIOOXKEHbI B OIHY
JMHUIO, B CTPOTOM COOTBETCTBUU C MOPSIKOM pacxoxkaeHus xpomarun (I-e u Il-e nenenue meiiosa
OpUEHTHPOBaHbl y 3TOro rpuba oauHakoBo). Kpome Toro, kaxjas cropa JEIUTCA OAMH pa3
MHUTO30M B TOW ke opueHTanuu. Kak OyayT BBIIAAETh CYMKH, €CIM HUCXOAHBIM TUIIION] ObLI
rerepo3uroroil a,a,? Ilpennonoxum, 4To ajiensb d, IPUBOAUT K KPACHOM OKpAacKe CIIOPHI, a aJuleib

a, — K OTCYTCTBHIO OKpacku (cropa okasbiBaeTcs Oesoif). 3amonmnurte Tabmuily. B orBerax
HCIIONB3YHUTE cieayromue 0003HadeHus: KpacHas cropa — R, 6emast copa — W. @eHOTHITBI pa3HBIX
CIIOp HE pa3lensiiTe mpobenamMu WM 3Hakamu npenuHanus (nmpumep: RW). B nmocnennem 3ananun
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3alUIINTE BapUaHThl PACIOJIOKEHHs KJIETOK B CyMKe, HE pa3felisis UX MpobesiaMu, a caMu CyMKHU
OT/EJHTE APYT OT Jpyra OAUHOYHBIM IIPOOEITIOM.

OTBETHI:
KonnuecTBo KiIeTOK B CyMKe 8
[nongHOCTH KaXI0M U3 HUX
(n wu 2n) n (In)
Cpenu HuX: KOJINYECTBO KJIETOK, HECYIIHX 4
aJjuiens a,;
KOJINYECTBO KJIETOK, HECYIINX 4
aJuieNb d,
BrinumuTe pacnonokeHue KJIeTOK B KpalHsis JIeBas KJIeTKa KpacHas RRRRWWWW
CYMKE, €CJIM U3BECTHO, UTO: KpaiHsis jieBas KieTka Oeas WWWWRRRR
Beinummre Bce BO3MOXKHBIE BAPUAHTHI CYMOK, €CJIM B 04HOM u3 xpoMarus | RRWWWWWW
B UCXOJTHOW JTUIUIOUIHOM KJIETKE MPOMU30LIIa MyTauus d; — d, WWRRWWWW
WWWWRRWW
WWWWWWRR

3ananue 14. buorexnonoruu. /laiite pa3BepHyThId OTBET, 3AIIUIIUTE €TI0 B

OTBeIEHHOE T10JIe. MakcumaiibHas orieHka — 10 0auios.
B coBpeMeHHOI OMOTEXHOJOTHMYECKOW MPOMBINIJICHHOCTH MPUMEHSIOT Pa3jIMYHbIC CHCTEMBI IS
MOJTyYEHHUsl LEJIEBOr0 PeKOMOWHAHTHOTO Oelka, MCMHOIb3yeMOT0 B M3TOTOBJICHHUH JIEKAPCTBEHHBIX
npemnaparoB. OMHON W3 TaKWX CHCTEM SIBISETCS KYIbTypa MEKapCKuX Apoxkken (Saccharomyces
cerevisiae). ONUIINTE MPOLECC MOTYUYEHUS KJICTOUHOH CHCTEMBbI JUJIsl CHHTE3a PEKOMOMHAHTHOIO
Oenka Ha OCHOBE KJIETOK Jpoxoked. OleHnTe, KAKUMHU JOCTOMHCTBAMH U HEJOCTaTKaMU O0JIagaeT
JTaHHasl cucTema.
Otser:
1. IlepBbIM 1IAroM JUIsl MMOJTYYEHHUS MTOCJIEOBATEIBHOCTH TeHA PeKOMOMHAHTHOTO OeJIKa Jale BCero
sBIseTCs nposeneHue noaumepasHon nenHoit peakuuu (I1P) ¢ k/IHK (xommnemenrapnas /IHK,
koTopasi cuHTesupyercs Ha Marpuiie MPHK  ¢depmentom oOparHOW  TpaHCKpUIITA30ii).
Hcnonp3zoBanue kJIHK o0yciioBneHo Tem, 4To y opranusma MOTYT IPUCYTCTBOBAaTh MHTPOHBI, KaK B
HaIleM Mpumepe.
2. Heo0xomumMo CEKBEHUPOBATH IMOCIEIOBATEIHLHOCTh, YTOOBI UCKIIOUUTH OMUOKU. bomee Toro,
JUIs TIONyueHusi Oeika Jpyroro OpraHu3Ma, MOXKET MOTpeOoBaTbcs MPOBECTH OMNTHUMM3AINIO
KOJIOHOBOTO COCTaBa M 3aMEHUTDH PEJIKO BCTPEUAIOIIMECs Yy TaHHOTO OpraHu3Ma KOoJIoHbl. B nannom
Cllydae 3TO BaXHO, T.K. peub UJET O Mpernapare Ajs 4eJoBeKa.
3. Jng mocnenyromeil JOCTaBKU TOCIEI0BATEIbHOCTH T'eHa PEKOMOMHAHTHOTO O€jKa B KIIETKH
JIpOoKell HEOOXOIMMO CKOHCTPYHUPOBaTh BEKTOpP. OOBIYHO MCTIONB3YIOTCS METOIbl PECTPUKLUU U
JUTUpOBaHUs (ParMEHTOB, HapsAy C CUCTEMaMH OCHOBAaHHBIMH Ha PEKOMOWHAIMOHHOM
KJIOHUPOBAHUH (HEOOXOAMMBIC TIOCIICIOBATEIIFHOCTH JIJIsl KIIOHUPOBAHMSI IOOABIISIIOTCS K 5° KOHIIAM
B xoze [ILP peakuun).
4. loctaBKa BEKTOpa B KJIETKH JIPOAOKENH MOKET OCYIIECTBIATHCS HECKOIBKUMU CIIOCOOaMU:

- TpaHC(POPMHUPOBAHUE MJIA3MUIAMH,

- ucnionb3zoBanue cucreMbl CRISRP/cas9 s BcTpanBaHust mocie10BaTeIbHOCTEH B TEHOM.
5. TloaTBepxaeHHEM TOTO, YTO HUCKOMas MOCIENOBAaTeIbHOCTh WHTErPUPOBAjach B TEHOM B
€MHCTBEHHOM JK3eMILISIpE, CIYKUT ucnonb3oBanue [P ¢ mpalimepamu, crieriuuaHbBIMU K MECTY
BcTaBkU. bornee Toro, HeoOXOAMMO yOEAUTHCS, UYTO B KIETKE IKCIPECCUPYETCS LEICBOU MPOIYKT.
Jljis 3TOro MOXKHO NPUMEHUTH CIIEHUAIbHbIE METKH, KOTOpbIE J00aBIAIOTCS K O€NKy Ha JTare
KOHCTPYHpOBaHUsI BekTopa (Hampumep, 3HameHUThIi GFP - 3enenbiii ¢uryopecueHTHbIH 0enok).
AJBTEpHATUBHBIN CIIOCOO - UCIOIb30BaHNE TEHOB PE3UCTEHTHOCTH K aHTUOMOTHKAM. BrikuBaTh Ha
cpene ¢ no6aBleHuEM aHTUOMOTUKA OYIyT TOJIBKO T€ KJIETKH, B KOTOPBIE YCIIEIIHO HHTETPUPOBAHBI
L[eJIeBbI€ MIOCIIE0BATEIbHOCTH.
6. XOpoUIuM YIydYllIEeHHEM CHUCTeMbl OyIeT HaJIWYue HWHIAYNUOEIBHOTO TPOMOTOpA, YTOOBI
HCCIIeI0BaTeb MOT 3aIlyCKaTh MPOIIECC CUHTEe3a Oelka, Korjaa 3T0 HE00X0IMMO.
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7. OuncTka Oenka W3 KyJAbTyphbl KJIETOK MPOM3BOIUTCS YaIlle BCETO C UCIOJIb30BaHHEeM a(huHHOM
Xpomarorpaduu (Harpumep, UCIoNIb3ysl aHTuTeNa K His-Tery nim K BbliensieMomy Oeliky).
8. JlocTonHCTBA CUCTEMBI:
- CpaBHUTEJIBHO OOJBIION BBIXOA MPOAYKTa, OTHOCHTEIbHAs IPOCTOTA €ro CUHTe3a U
AKKyMYJISIIHH;
- CPaBHHUTEJIbHAS MPOCTOTA JOCTABKU T'€HETUYECKOTO MaTepHasa B KIETKHU JIPOXIKeEH;
- JUISI HEKOTOPBIX PEKOMOMHAHTHBIX OEJKOB, TPOM3BEACHHBIX IPOXKKAMH, HE TpelyeTcs
npeABapUTEIbHAs TpOLEAYpa BbIACICHUS M OUYUCTKH, a BO3MOXKHO IE€pOpalibHOE HX
NpUMEHEHHE, T.€. IPU UCIIOJIH30BaHUH B ITHIILY.
9. Henocrarku:
- CJIO)KHOCTH BBIJICJIEHUS O€llKa M3-3a HaJHM4Ius Yy TPHOOB KIIETOYHOW CTEHKH,
- B KJIeTKe Jpoxokedl (rpuObl!) ckopee Bcero OyayT NpPOMCXOOUTh HWHBIE, HEXEIU Y
MJICKOTIUTAIOMINX, TIOCTTPAHCIAIMOHHBIE MOMUGUKAIMKA  OENKOB, BKJIIOYasi, HarpuMmep,
TUNEPIIIMKO3UINPOBAHUE.

3aganue 15. TexHoJ0rum Mccjaea10BaHUMI

Ha  ¢otorpadusix  mpeacrtaBieHbl  HM300paKE€HUS  pa3IUYHBIX  MPUOOPOB,
UCIIONIb3YEMbIX TP U3y4YeHHH TUIpoOuMoHTOB. Paccmorpure (dotorpaduu,
BBITIOJTHUTE  3aJaHus, 3alucaB OTBEThl B CHEIUAIBHO OTBEACHHBIC IIOJIA.
MakcumanbHas orienka — 10 6ayuios.
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1. YcraHoBUTE OAHO3HAYHOE COOTBETCTBHUE MEXKAY H300paKEHUSIMH, HAa3BaHUAMHU IPUOOPOB U
pe3ysbTaTaMy UX MCIIOIb30BAHUS. 3AMUIINTE KaXK10€ OJYyYEeHHOE COOTBETCTBUE B MOJIE /171l OTBETA
B Buae X - Y - Z, rne X - OykBeHHOe 0003HaueHne n3o0paxkeHusi, Y - HoMmep npudopa (apadckast
uudpa), Z - Homep Meronuku (pumckas uuppa). BHUMAHUE! Oaun u3 npuOopoB U OAMH U3
pe3yabTaToB — JIMLIHUE!

Hazpanus npu6opos: Pe3ynprarhl UCIIONIB30BAHNUS:

1. Inouepnarenb I. OTo6park mpoObI BOJIBI H3BECTHOTO 00BEMa C OTPEICTICHHOM
2. IInaHKTOHHAs CeTh [TyOUHBI

3. Kamepa boroposa I1. [ToxcunTaTh KOTUYECTBO OCOOEH BECTIOHOTUX

4. Kamepa I'opsieBa paukoB-1ukionoB (Cyclops) B o6beme mpoObl

5. I'pynroBas TpyOka II1. OtobpaTh npoObI rpyHTa U3BECTHOM IMJIOLIAAN

6. batometp IV. OtoGpath npoObI TPyHTa U3BECTHOM ILIOIIAIM C

COXpPaHEHUEM BEPTHUKAJIbHOW CTPYKTYPBI OCaJKa

V. B34Th K0IMU€CTBEHHYIO P00y 300TUIaHKTOHA

VI. [logcunTars KOJIUYECTBO OJHOKIJIETOYHBIX BOAOPOCIICH B
eAMHUIE 00beMa TPOOBI

Ortger:

BbykBenHoe o6o3Hauenme nzodpakenust | X| A| B | B| T' | [
[Tpubop Y|6]5([2]3]1

Pesynbrar mpuMmeHnenus ZiT[IV|V|IT|

2.1. Boibepute BCE npaBunbHble BapraHThl oTBeTa. OTBET 3alMIIUTE B OTBEJACHHOE MOJIE B BHUJE
MOCJIEI0BATEILHOCTH COOTBETCTBYIOIINX JJATUHCKUX OYKB B ajipaBUTHOM TOPsIKe, O€3 TPOOEIIOB U
3HAKOB MPENUHAHUA (PErUCTpP HE BaXKEH).

JlHouepnarens, H300paXkeHHbIM Ha ogHOM M3 (oTtorpaduii, uMeeT pabouyro mromans 1/40 M. C
MIOMOIIBI0 3TOr0 MPUOOPa MOXKHO C JOCTAaTOYHOH TOYHOCTHIO OLCHUTH IJIOTHOCThH MOMYJSIIHH
CJIEYIOIIUX OPraHU3MOB:

A. Portlandia arctica (poroliuiii JBYCTBOpYAThI MOJUTIOCK, COOMPAIOIINIA AeTpUTOdAr,
MaKCHMaJIbHAas JJTMHA PAKOBUHBI — 20 MM)

B. Rhizogeton fusiformis (KOJIOHUAJIBHBIN TUAPOU, OOUTATENIb MOBEPXHOCTH CKaJl, BAIYHOB U
KaMHEH, XUITHUK, MaKCUMaJIbHas JJIMHA TOUIoB 10 Mm)

C. Kamuarckuii kpab

D. Micronephthys minuta (poroniuii MHOTOIIIETUHKOBBIN Y€PBb, XUITHUK, MaKCHMAaJIbHAS JIJTHHA
Tena 15 Mm)

Otset: AD

2.2. Bpibepure mnpuOOpHI, KOTOPHIE OTHOCAT K OPYAUSM JIOBA JUIsI KOJUYECTBEHHOW OIICHKU
TUIOTHOCTH MOMYJIALUN. 3allUIINTE B OTBEJIEHHOE TOJIE COOTBETCTBYIOIINE OYKBEHHBIE 0003HAYCHUS
¢dororpaduii.

Otser: bBJ{

3. Inst u3MepeHusi COJIEHOCTH MOPCKOM BOJIBI Yallle BCETO MUCMOIb3YIOT apeOMETPhI, KOHAYKTOMETPHI
u pedpakroMeTpsl - IpUOOPHI, paboTa KOTOPHIX OCHOBaHA HA CBA3H COJIEHOCTH BOJABI M KAKUX-TO €€
(u3MYECKUX CBOMCTB. YKaXHUTE, O KAKUX CBOMCTBAaX BOJBI UJET PEUb B ATUX TPEX CIydasx.

OTBeT:

ApeomeTp — npuOOp JIJIs1 U3MEPEHUS IFIOTHOCTH KUIKOCTH, CBSI3b COJICHOCTH M IJIOTHOCTH
Konaykromerp — mpubop [ M3MEpPEHHUs SIICKTPOMPOBOJHOCTH PACTBOPA; CBSI3h COJICHOCTH U
3JIEKTPOIPOBOTHOCTH

Pedpaktomerp — mpubop s W3MEPEHHs MOKa3aTesis MPEIOMJICHUS CBETAa B KUAKOCTH, CBS3h
COJICHOCTH M ITOKa3aTeJisd IPCJIOMIICHUA



