3aganua OuHAIA

9 kiacc

3aganue 1. PeHTren Kocrem.
1,5 6amna
Temsl: 300m0rust

CenbCKOX0341CTBEHHBIM JKUBOTHBIM, KaK U JIIOASIM, TpeOyeTcs MEAUIIMHCKAs IIOMOIIb. A
MOPOY U TMAarHOCTUYECKUE MPOLIETYPHI BO BpeMs IoHucKa 3a0oseBanus. JKUBOTHOE, Kak
YeJI0BEKa, Hellb3s MOMPOCUTh CTOATH HE JIBUTAsICh MU He 60sThcs. Ho Gmaromapst 10BKOCTH
U 9yTKOCTH BeTepUHAPOB 3T0 yaaércs. [IpencraBpre cedst Ha MecTe BeTepuHapa u
OIpeIeNINTE, PEHTT€HOBCKUI CHUMOK KaKoro YKMBOTHOT'O OBl CIeJIaH.

ABtopctBo: Internet Archive Book Images, Image from page 82 of "The bird, its form and
function" (1906), https://www.flickr.com/photos/internetarchivebookimages/14752524841

1) CobenobHas asrymika
2) TlouToBbIii rOTyOB
3) Hyrpus

4) Cobomnn



3ananue 2. [IBeTeHUue BObBI.
1,5 6amna
Temebl: boTtaHuka

B crosunx BomoeMax MOKET BOSHUKATh TAKOE BJIICHHE, KaK LIBETECHUE BOJIbI — PA3BUTHE
HEKOTOPBIX BOJOpPOCIIEN U OaKTepuil, 4TO MPUBOIUT K U3MEHEHUIO 11BeTa BOJIbl. L[BeTeHne
BOJIbI MOXET OBITH CJIEICTBUEM HENPABUIILHOTO BEIEHUS CEIBCKOTO XO35MCTBA, KOI/1a €
10JIeH CMBIBAIOTCS B BOZOEMBI y100peHus, coeprkamue Gochop 1 a3oT.

Kako# murMeHT HaXOUTCs B PEaKIIMOHHOM IIEHTpe (DOTOCUCTEM OAKTEPHil, BBI3BIBAIOIINX
LIBETEHHUE BOILI?

1) ®uko’putpuH
2) Baxrepuoxiopoduiut
3) Xmopodwumn a
4) Xnopodui ¢

3aganue 3. Plague Inc.
1,5 6amna
Tewmsl: botanuka, Mukpoouonorus

Bupyc tabaunoil Mo3auku nopaxaet npezacrasureneii cemerictsa [lacnénoneie. CHavyana
JIUCTBA paCTCHUA IMMOKPBIBAOTCA IMATHAMU, IIOTOM OTMHUPAIOT. Co BPCMCHEM IMOPAKAIOTCA U
IJI0/IBI, YTO MPUBOAMUT K CHUKEHHIO YpOKalHOCTH. J{71s1 mporiiakTUKK 3a001€BaHMs
HE00XO0IMMO MOHATH, KaK paclpocTpaHaeTcsi UH(EKLUs OT paCTeHUs K PACTEHHUIO.

Kak MPOUCXOAUT ITPOHUKHOBCHUEC BUPYCa TabauyHOM MO3auKH B OpTraHu3M TOMATOB IIpU
3apa’XCHUH HOBOT'O paCTeHI/ISI?

1) UYepes moBpekACHHBIC KICTOUHBIC CTCHKH
2) Yepes miaa3mMoaeCMbI

3) C mBUIBION OT OJHOIO PACTEHHS APYTOMY
4) Tlyrtem sHmommTO3a



3aganue 4. Yeit no3BOHOK?
2 Oamna
Temsl: 300m0rus

VY Kakoro pa3BoJUMOr0 )KHBOTHOTO MOYKET MMEThCS MI03BOHOK, TPEACTABICHHBIN Ha
dotorpadun?

AstopctBo: Makowiecki D., Ritchie K., Pluskowski A. The cultural roles of perforated fish
vertebrae in prehistoric and historic Europe //International Journal of Osteoarchaeology. —
2021. —T.31.—Ne. 6. — C. 1125-1137.

1) Ocen
2) Kypuma
3) Ckar
4) Com

3ananue 5. baureabHblii oTO0Op.
2 Oaiuta

Templ: DBOIIOIIMOHHAST OMOJIOTUI



Ha dororpadusix npeacTaBieHsl 1€ MOPOIBI TOMAITHETO ObIKa: [ 'ajioBeiickast, BpIBEICHHAS
B BenukoOpuranuu, u AGoHIaHc, BeiBeieHHas BO OpaHiuu. HeckonbKo CTONMEeTHI KOPOBBI
lMannoBeiickoil mOpobl BEIBOAMIMCH BO BIAXKHOM XoJoaHOM kiumate llotnanauu, a
AbGonaanc — Ha tore @pannuu. 3a cueT Kakoi (opMbl 0TO0pa cHOPMHUPOBATUCH ITH
OPOJIbI?
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AstopctBo: S. Rae from Scotland, UK. Galloway mom, CC BY 2.0,
https://commons.wikimedia.org/w/index.php?curid=30221962

SO 1 s AT

AsTtopctBo: ABTopcTBO: Walpole. CobctBennas pabora, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=9396011

1) EcrecTBeHHBIH CTAOMIM3UPYONIHIT OTOOP
2) EcrecTBeHHBIN TU3PYITHBHBIN 0TOOD

3) MHckyccTBeHHBIN METOANYECKHI 0TOOP

4) HckycCTBEeHHBIN O€CCO3HATENBbHBIN 0TOOD



3ananue 6. [IpoaoxkuTEILHOCTH O€PEMEHHOCTH.
2 dayuta
Temsr: 300m0rust

Jnist pa3BeieHHst dKUBOTHBIX HEOOXOAMMO MMOHUMATh TPOLIECCHl MX Pa3MHOKEHHS, yUUTHIBAS
MPOIOJDKUTEIHLHOCTh OEPEMEHHOCTH U HEOOXOMMEbIe ycloBHs. IHTEpeCcHO, UTO Y TTOX0KHUX
110 pa3Mepam Telia BUIOB, HAlIPUMEP, Y OTIOCCYMOB U JIOMAIITHUX KPOJIMKOB, POTUBIIHANACS
JETEHBII CYIIECTBEHHO OTINYACTCS 110 pa3MepaM: Y OIIOCCYMOB BEC JETEHbINIA COCTABIISACT
0,15 rpamm, a y kposiukoB — 60-90 rpamm.

Kak BBl JyMaeTe ¢ 4eM 3TO CBSI3aHO B IEPBYIO ouepeb?

1) Kposuku 0JJOMalIHEeHbI, 2 ONOCCYMbI HET

2) OnoccyMsl SIBISIFOTCS BCESITHBIMHU, & KPOJHMKU TPABOSAHBIMH

3) V omoccyMOB OTCYTCTBYIOT HACTOSIIIUE MOJIOYHBIC JKEJIE3bl, & Y KPOJIUKOB
IPUCYTCTBYIOT

4) Y 0moccyMOB OTCYTCTBYET HACTOSIIIAsK TUIAIICHTA, & Y KPOJIHKOB IPUCYTCTBYET

3aganue 7. PaznooOpa3zue 0MOMOB.
2 Ganna
Tembr: Dkomorus

broMm — knumaTr4ecku o0yCIIOBIIEHHAsI COBOKYITHOCTh CyXOITyTHBIX YKOCHUCTEM CO
crienu(puIecKoi pacTUTEILHOCTHIO, MEXKIY KOTOPBIMU MPOUCXOAUT 0OOMeH. Tak jist
3(PEeKTUBHOTO BEACHUS CEIIbCKOTO XO35HCTBA B TOM WJIM MHOW KIIMMAaTUYECKOW 30HE
HE0OXOAMMO MMOHUMATh YCTPOUCTBO MECTHOTO OMoma. B kakom Onome vartie Bcero
BcTpeuaeTcs Tepodunns’?

1) TlomymycTsiHU

2) Aunbnuiickas TyHApa

3) Tpomuueckue eca

4) YmMmepeHHbBIE TUCTONAIHBIC JIeca

3ananue 8. 3aMeHa KJIBIKOB M POTOB.
3 Gamia
Temsr: 300morus

Jist 321K ThI ¥ HAaNaIeHUs MIIEKOMIUTAIOIIME UMEIOT KOT'TH, KJIBIKU U pora. [IpocTo
YCTPOEHHBIE KUBOTHBIE TOXKE UMEIOT CBOM “KJIBIKM M pora”. Hanpumep, MHOTHE
CTpeKaTeIbHbIe KJIETKU COJAEPKAT B CIIEUATIbHBIX KAINCyJaX SJ0BUTYIO KUAKOCTb, KOTOpas
SIBJIIETCS. TPO3HBIM OPY>KHEM, UCIIOJIB3YEMBIM OpraHU3MaMu JIJIsl 3alUThl U HalaeHHsI.
Pa3Butue cTpekarenpHOro anmnapara siBiasieTcsl OTHOW U3 MPUYUH MPOLIBETAHUS ITHX
OpPraHU3MOB JI0 CHX IOP, HECMOTPS Ha UX MPUMUTUBHOE CTPOCHHUE.

Kakwne u3 MMpCACTABJICHHLIX OPIraHNu3MOB UMCIOT CTPCKATCIIbHBIC KJICTKHU?



1)

AgstopctBo: By Alexander Vasenin - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=32753304



ABtopctBo: Bruno Vellutini from Sao Paulo/Sao Sebastido, Brasil. Larva Bipinnaria, CC
BY-SA 2.0, https://commons.wikimedia.org/w/index.php?curid=2891292

AsropctBo: By Bernard Spragg. NZ from Christchurch, New Zealand - Sea anemones., CCO,
https://commons.wikimedia.org/w/index.php?curid=70556139



4)

AsropctBo: By Alexander Vasenin - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=24925765

3aganue 9. Ha BKyc U nBeT TOBapuiuei HeT.
4 Ganna
Temsl: boTtanuka

Bxychl ntozieit oueHb CHIIbHO pasianyaroTcs. Kak roBopuTcsi B 3HaMEHUTOM MOCIOBUIIE “Ha
BKYC U I[BET TOBapHILEeH HET . DTO KacaeTcs U PaCTUTENbHBIX IPOyKTOB, KOTOPHIE MbI
ynotpe0bJisieM B MULLY. A 3HaeTe JIH Bbl, YTO UMEHHO U3 JTFOOUMBIX MPOJYKTOB MBI ChefaeM?

VYcTaHOBUTE COOTBETCTBHE MCKAY paCTCHHUEM U €T0 YaCTbIO, KOTOpast yrIOTpe6J'I$[eTC$I B
MuIy. B 3amannm uMeroTCs IUIITHUE BapHUaHTbI OTBCTA. BapI/IaHTBI OTBCTAa MOXHO
HCIIOJIb30BATh HCCKOJIBKO pas.

Pactenns:

1) Kopura
2) Penpka
3) Bpokkomnu
4) Tlamaiis
5) Kykypysa
6) barar

7) NmOupn
8) Munnaib

Yactp pactenus, ynorpedisemas B MUILY:



1) BuaousmeHeHHBIE TOOETH
2) Bumon3meHeHHBIE KOPHH
3) CepaueBuna

4) Kopa

5) Tlouku

6) Couserus

7) Ilmoxsr

8) Cemena

9) Ilioawl u cemeHa

3aganue 10. OnacHbIi cocen.
4 Oama
Tewmsr: [lapasuronorus

biioxu, BiM, KJIEIH, KIIOMBI U APYIUe KPOBOCOCYIIME YICHUCTOHOTUE OYEHb OIIACHBI JJIs
CeNbCKOXO035ICTBEHHBIX KUBOTHBIX. Hanpumep, 0:10XxaMu KOPOBBI MOTYT 3apa3uThCsl IIPH
KOHTaKTe ¢ OOJIBHBIMU OCOOSIMH, Yepe3 TPsI3HYI0 NOACTHIKY. ONacHOCTb 3apa)KeHHs BIIAMU
BBILIE 3UMOM IIPU CTOMJIOBOM COZAEPKaHUM, KOTJa CKOT IOKPBIT IUIOTHOM LIEPCTHIO. a
KJICIAMH U KJIONIaMH Hao00poT JieToM. M3-3a caMuX yKyCOB JKUBOTHOE CTAHOBUTCS
arpecCUBHBIM, Y HETO CHIDKAeTCs MMMYyHHas 3amuTa. Ho omacHee Becero 3abosieBaHus,
IIEPEHOCUMBIE KPOBOCOCYIIMMH YJICHUCTOHOTUMH.

YcTaHOBUTE COOTBETCTBUEC MCXKAY YICHUCTOHOI'UMHU U 3360J’IeBaHI/IHMI/I, MNEPCHOCYNKaAMH
BO36yI[I/ITeJ'IeI71 KOTOPBIX OHU ABJIAKOTCH.

1) Bomub

2) Kuemn

3) bnoxwu

4) Kol
a) CeinHol THD
b) Bonesns Illaraca
c) Yyma
d) Bonesns Jlaiima



3ananue 11. U3Beunasi 6opboda.
4 6anna
Temsr: 300m0orus

Boprba ¢ HaCeKOMBIMHU-BPEIUTEIISIMHA COITYTCTBYET PACTCHUEBOCTBY CO BPEMEH €T0
ocHoBaHus1. CaMbIii HAZCKHBINA CITOCOO OOPHOBI — 3TO MPUMEHEHNE HHCEKTUIUA0B. OTHAKO
MIPUMEHEHHE YTHX BEIICCTB MOXKET HEraTHBHO CKa3aThCs Ha 3JIOPOBBE YEIOBEKA, B CBS3H C
9YeM B MOCJICTHUE JIECATUIICTHS arPOHOMBI OTKA3bIBAIOTCS OT MX MPUMEHEHUs. B3amen
MPUXOAST OMOJIOTUYECKHE METOIbI 0OPbOBI ¢ HACEKOMBIMU-BPEAUTEIISIMU, HATIPUMED, C
WCIOJIb30BaHNEM IPUMAHOK WJIH KUBOTHBIX, O€3BPEIHBIX CEIbCKOMY XO3SHUCTBY, HO
YHOOTPEOISAIOMIUX B MHUILY B3POCIBIX 0COOCH WU IMYMHOYHBIC CTaAUN BpeauTenei. Takoit
noaxoy 6omee 6e30MmacHbIi, HO TPEOYET OT arpOHOMOB OOJIBIIIETO 3HAHUS B 00JIACTH
300JI0THH.

Y cTaHoBUTE COOTBETCTBHE MCXKAY JUINHOYHBIMU CTAJUSAMU PAa3BUTHUA U OTpAaaMU
HAaCCKOMBIX, Y KOTOPEIX OHU IIPEACTABIICHBI.

AgstopctBo: Von user:Lilly M -
http://pl.wikipedia.org/wiki/Grafika:Craesus_septentrionalis.jpg, CC BY 2.5,
https://commons.wikimedia.org/w/index.php?curid=1168201



2)

AstopctBo: ErRu. Co6crBennas pabora, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=24066942

3)

AsropctBo: By JonRichfield - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=25362487



ABTtopcTBO: Peyman Zehtab Fard, mosquito larvae,
https://www.flickr.com/photos/peymanz/27432974161

a) Orpsa [lepenoHYaTOKpPBLIbIC
b) Otpsn XKectkokpbuibie

€) Orpsa Yenryekpbuibie

d) Orpsa JAByKpbUIBIC

3apanue 12. Boi6op myTn.
4 Gamna
Tembr: DMOpuosiorusi, 300J10THs

Heckonbko neT Ha3aa reHeTUKH CMOTJIN OTPEaKTUPOBAaTh SMOPUOHBI KPYITHOTO pOraToro
CKOTa TaKMUM 00pa3zoM, UTO KEHCKHE IMOPUOHBI HAYMHAIIN Pa3BUBATHCA MO0 MY>KCKOMY ITYTH.
Takoe reneTrueckoe MOIU(GUIMPOBAHNE MOKET ObITh OYEHb MOJIE3HBIM JJIs1 MSICHBIX TIOPO/I,
riae Oosee 3HaUMMBI caMilbl. UTOOBI pa3o0paTbcsi B METOIMKE TEHETHYECKOTO
pEeIaKTHPOBAHUS HEOOXOAMMO TOHITH MEXaHHU3M OIPEICICHHS M0Ja Y IOMAIIIHETro ObIKa,
YIIPOILLIEHHAs CXeéMa KOTOPOro MpeCcTaBIeHa ajee.



Y-Xposocoma

Ten SRY

L
OGpazonanne AHHCK

*

TecToCTepoH B AHTHMIVLICPOR MOPMOH

Bonbdon kaman Mioniepon npoToK

l |

CeManmposon MaTia, MaTouHEIC T‘pyﬁm,
MIArLIHIIE

HSy‘II/ITe CXEMY U BBI6epI/ITC BCPHBIC YTBCPIKICHU.

1) Tlpu OTCYTCTBHH TECTOCTEPOHA U AHTHMIOJICPOBOTO TOPMOHA (POPMHUPYETCSI
CEMSIIIPOBOJL

2) JKeHckwuit o sBisieTcs: 6a30BbIM

3) MiomiepoB NPOTOK PeAyUPYETCs Y CAaMIIOB

4) Y caMOK, B OTJIMYHME OT CAMIIOB, pa3BUBaeTcs Kak Bosib(oB kaHau, Tak 1 MIoJuiepoB
IIPOTOK

5) s popmMupoBaHUsI My*KCKOTO (pEHOTHIIA JOCTATOYHO HATUYHS Y -XPOMOCOMBI

3ananue 13. [lutareabHbId NMepexyc.
4 Gamnna
Tembr: MukpoOuoaorus

[TonoBrHA OMMMMINABI MPOIILTA, HO BaM €€ HYHbI CHJIBI IJISl BBIMIOJTHEHUS OCTAIbHBIX
3aarii. MOXHO ObUTO OBl TOJAKPEIUTHLCS TPUOOM U3 OT/AeNa basuanoMukor,
npeAcTaBiIeHHBIM Ha (pororpaduu. Ero BHENIHMI BU HE OYSHB alllIETUTHBIN, HO B MOJIOJIOM
BO3pacTe OH MPUTOJIEH K YIIOTPEOJICHHUIO B MUIITY AaXK€ B CBIPOM BHUJIE.



AsropctBo: Karelj. ChororpadupoBano 3arpy3usmmM, OOIIECTBEHHOE TOCTOSIHHE,
https://commons.wikimedia.org/w/index.php?curid=5281679

Kakwue cBolicTBa XapakTepHbl AJIs Tpruda, MPeICTaBICHHOTO Ha ¢oTorpaduu:

1) Hmeet 3aMKHYTOE II0JI0BOE TEJIO

2) Hmeet cenTHpPOBAaHHBIN MHUIIETHI

3) Hmeer miacTHHYATHI TUMEHODOP

4) Boee poACTBEHEH TPOdEIo, YeM HIaMITHHbOHY
5) SIBisieTcst SIOBUTHIM

6) OOpasyer MoJIOBBIE CIIOPBI yTEM Meito3a

3ananue 14. CoBpeMeHHbIE TEXHOJIOTHH.
5 GamoB
Tewmsbl: boranmka, 30010rUs

B 2019 roxy yuensie u3 ['eTTHHI€HCKOTO YHHBEpCHTETa paspaboranu mporpammy (MoBPS),
KOTOpasi Ha OCHOBE BBOJIMMBIX JAHHBIX MOJETUPYET BO3MOXKHOE MOTOMCTBO. Takas
MporpaMMa cTajia XOpOIIMM MOMOIIIHUKOM B CEJIEKIIMH PACTEHUN U )KUBOTHBIX. UTOOBI
KOPPEKTHO BBOJUTH JAHHBIE B IIPOTPaMMy HEOOXOIUMO 3HATh YUCIIO TAIUIONIHBIX HA0OPOB
XPOMOCOM B TOM WJIM UHOM CTPYKTYpE.

Y CTaHOBUTE COOTBETCTBUE MEXKY CTPYKTYypaMH, UMEIOIIMMH OJMHAKOBOE YHCIIO HAOOPOB
XPOMOCOM (TaryIOUHBIN UITH TUTTOUTHBIH ).

1) TIsuTbIIEBOE 3€PHO MOICOHYXA
2) CeMsa0u CBEKIIBI
a) CrepmMaToroHHH CBUHBH
b) SliitexaeTka KO3bl
c) Kierka mianeHTsl KPOJIHKOB
d) DuHpocriepM KeIpoOBBIX CEMsIH
e) Meracnopa kabauka
f) HurerymeHT cemsizauaTka THIKBBI



3ananue 15. Ba:xkHble oprassl.
5 OamoB
Temsr: 300m0rus

YCcTaHOBHTE COOTBETCTBUE MEXKITY YIIOTPEOIIEMBIMU B IHITY O€CIIO3BOHOYHBIMU H
XKeje3aMu, KOTOpble 00pa3yroTcsl y HUX B TEUCHHE YMOpHOTeHesa.

1) CwenoOHbIi TapaHTyI
2) Kamuarckuit kpad
3) Mopckue rpedenku
4) JlexapcTBeHHas KapaKaTHIIa
5) MenoBsie MypaBbu
a) 3eneHas xesesa
b) Kokcanbhas xene3a
€) buccycnas xenesa
d) MeramnneBpaibHas xene3a
e) YepHuibHas jxene3a

3aganue 16. MacTepckuii arpoHoOM.
4,5 banna
Tewmbr: botanuka

Bb! ycnenrHo nporiy oT00poYHbIi 3Tan U noiayduHan oauMnuaas! “MHHarpuka” — Tenepb
Bac TOYHO MOKHO Ha3BaTh ONBITHBIMU arpoHoMami. IIpeyiaraem Bam nmonpo06oBatk CBOU
CHWJIBI 115 TIOJIyY€HUS 3BaHUA “MacTEepCKUNA arpoHOM .

PaccMotpute yactu pacteHus, npeacTaBieHHble Ha GoTorpaduu, U OTBETHTE Ha CIICAYIOIIUE
BOIIPOCHI.

AstopctBo: BeAr. selbst erstelltes Foto, DSC04414.JPG, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=926243



AsrtopctBo: H. Zell. CobcrBennas padora, CC BY 3.0,
https://commons.wikimedia.org/w/index.php?curid=8975870

3aganue 16.1.
1,5 6amn
K xaxomy cemeicTBY OTHOCHUTCS JIaHHAs CENIbCKOXO3sIIICTBEHHASI KYTIbTypa?

1) CnoxHOIBETHbBIC
2) PytoBbic

3) AMapHLTHCOBBIC
4) 30HTHYHBIE

3aganue 16.2.
2 Gamna
Bepnoii hopmysioit iBeTka TaHHOHN CENbCKOXO03SHCTBEHHON KYIbTYPHI SIBISICTCS.

1) 43 JI3 T3 T1(3)

2) O(6) T6 T1(3)

3) O3+3 T3+3 I1(3)

4) nBa tuna nserkoB: U6 JI(3) T6; U6 JI(3) I1(3)



3amanue 16.3.
1 6amn
[Inonamu TaHHOM CENbCKOXO35MCTBEHHON KYJbTYPBI SBIISIIOTCA

1) Sroast
2) CeMsIHKH C JIeTyYKaMH
3) Crpyuouku

4) Konobouxn

3aganue 17. CKOPOTEYHOCTD KH3HH.
4,5 Oamna
Tembl: AHaTOMUS U (HU3HOJIOTHS YETOBEKa

I'eMOr100MH BBINOJIHSACT KpaiiHe BaXHYIO (DYHKIIHIO — TepeHoc Kuciopoaa. OaHako
reMOTJIO0MH He JI0NTOBeYEeH, BpeMs ero xu3Hu coctaniger 100-120 aueit. [Tocne sToro
TeMOTJIOONH pa3pyIiaeTcs.

PaccmoTtpuTe cxemy, WILTIOCTPUPYIOLIYIO BBIBEEHHE MPOYKTOB paciajaa reMoriioonHa, u
BBIOEPUTE BEpHBIEC YTBEPKIACHHUSL.

lemornobun
m Cenesénra
bHmHBepIHH Aeneio Iobun

‘

BrnupyfHH HEnpAMO#H

I Meuens
Bunupyinn npasmod
YianeHHe H3 opraHdIMa Knmeannk
YoaneHue U3 OpPraHH3IMa Mokl
Ornomenne Kowa

1) T'emorioOMH pacnazaeTcs Ha JKee30 ¥ OWINpyOuH

2) bunupyOuH B coCTaBe jKeIuH MOMaaaeT B KHUIIEYHUK

3) buwimpyOuH okpammBaeT MO4y U (eKaTUH

4) K kenTyxe HEe MOKET MPUBOIUTH MACCHBHOE PA3pPYIICHUE IPUTPOILIUTOR

5) Kkenrtyxe (3KeNTYIIIHOE OKpAITUBAHUE KOXKHU M CIIM3UCTHIX, BBI3BAHHOE HAKOTICHUEM
B HUX IPOJIYKTOB PAacriajia TeMOTJIOOMHA) MOTYT MIPUBOAUTE 3a00JICBaHUS TICUCHH



3ananue 18. OH TO 4y:K0i MHe, TO POHOIA.
4,5 6anna

Tembl: borannka

“S1 ¢ MMpOM B MIEPENUCKE COCTOIO.

Eii-6ory, Huuero He yTaro.

OH TO yy»Oi MHE, TO POIHON U OIU3KUIA.

S ¢ MUpPOM B MOCTOSIHHOM NEPEIUCKE

U otBevars eMy He ycTaro.”

Tak HaYMHAeTCs] CTHXOTBOPEHUE COBETCKOM U POCCUUCKOM nucarenbHulbl Jlapucel Musuiep.
[Ipu u3yuenun OMOIIOTUN MUP TOXKE KAXKETCS TO POAHBIM U OJU3KHUM, TO UY>KUM U
HE3HAKOMBIM. 3HaKOMO JIM BaM pacTeHHE, n300pakeHHOEe Ha MUKpoQoTorpaduu?

AstopctBo: By Jon Houseman - Jon Houseman and Matthew Ford, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=36459529

BuaumarenbHO paccMOTpUTE IPEICTABICHHYIO0 MUKPO(OTOrpadguio 1 OTBETHTE Ha BOIIPOCHI
HUXKE.



Samanue 18.1.
1 0amn
J1Jis TaKOTO pacTeHUs XapakTepHa CTena:

1) ¢ cepaneBuHO# U KaMOueM
2) c cepAleBUHOM, HO 0e3 KaMOus
3) 0e3 cepaLEeBUHBI, HO C KAMOUEM
4) 06e3 cepALEBUHBI U KaMOUs

Samanue 18.2.
1,5 6amna
KakoBa ¢yHKkuus cTpykTypbl noa 0yksoit D?

1) oOpa3oBaHUE HOBBIX CIIOP

2) 3ammTa pa3BUBAIOIIUXCS CIIOP
3) nHMTaHWe Pa3BUBAIOIIUXCS CIIOP
4) pacnpocTpaHEHHE 3PEIBIX CIIOP

3amanue 18.3.
2 Gamna
KaxkoBa mmonaHOCTs CTPYKTYp 1o OykBoit A u C?

1) A — ramnouansiii, C — rariouIHbIi

2) A — rammounaHbiid, C — AMIIOWHBIH
3) A — mumutonaHbiid, C — raraiouHbIH
4) A — numuonansiid, C — TUILTOUTHBIN

3ananue 19. /[BukeHue K 1eJIH.
5 6amioB

Tembl: AHaTOMUS U (HU3HOIOTHS YeTOBEKa

JlerenbMUHTH3ALNS — BaXKHBIM KOMIUIEKC MEPOINPUATHNA, HAIIPABICHHBIX HA JICUCHHUE WU
npodUIaKTUKY TeIbMUHTO30B (3a00eBaHuil, BeI3biBaeMbIX [lmockumu ninu Kpyriasivu
4yepBAMHU). JlerenbMUHTH3ALNS MOKET TPOU3BOUTHCS C MOMOLIBI0 HHBEKIMI Mpenapara
WK 100aBIEHHS TPaHyJI JIEKapCTBa B KOPM. BbI MpOBOAMIM JeTeIbMUHTH3ALIMIO HA TIPEIMET
HXMHOKOKKA y OBEIl C TIOMOILbIO IPaHyJI JEKApPCTBa.

YcranoBure HpaBHHBHBIfI MOPAIOK ABUKCHHS JICKAPCTBA OT IOIMaJaHHA B KHIICYHUK 10
MBIIIIT.



1) IIpaBoe mpeacepane

2) BeHbl ey J0YHO-KUIIIEYHOTO TPaKTa
3) Kanuuispbl MbIIIII

4) TleyeHouHast BeHa

5) KaynanbHas monasi BeHa

6) BoporHas BeHa

7) TlpaBblit xenyaouek

8) JleBoe mpencepaue

9) Aopra

10) JIeBblit ey 0ueK

3ananme 20. Cmena BpeMén roaa.
5 GamioB

Tembr: Dxomorus, boranuka

3UMOBKa KyJbTYpPHBIX PACTEHUN — Ba)KHbIM 3Tall B COXPAHEHUH 3/I0POBbS U YPOXKAHHOCTU
pactenuii. Heo0xoaum 11emblii KOMIUIEKC arpOTEXHUUYECKUX MEPONIPUSATUI JIJIS CO3/1aHuUs
ONITUMAJILHBIX YCIIOBHIA. B mepByI0 ouepeb CTOUT MOMHUTB, YTO Y OOJIBIIMHCTBA
ITOKPBITOCEMEHHBIX PACTEHUI Ha OTKPBITOM I'PYHTE ONAJar0T 3€JICHBIE YaCTH PACTCHUS U
OCTalOTCs [TOJI3€MHBIE U HaJ[3¢MHbIE YaCTH, MEPEXKUIAIOIINE HEOIArONPUATHBIE YCIOBUS.
BecHoli nporcxoaut (hopMupoBaHHE HOBBIX IOOETOB U3 MOYeK BO300HOBIEeHUsA. Ha ocHOBe
atoro cBoiicTa emé 100 neT Ha3zam OblIa co3aaHa KiaacCU(UKaIUs KU3ZHEHHBIX (OpM
pacTeHui.

Y CcTaHOBHTE COOTBETCTBHE MEX/y PACTCHHSIMU U MX KU3HEHHOU (OPMOI.

1) UYepemns
2) bpycHuka
3) 3emusHHKA cazoBast
4) Illadpan moceBHOI
5) Ilimenuna Markas
a) T'emuxpuntopurs
b) danepoduTs
c) Tepodursr
d) Kpunropurs
e) Xamedurs

3ananue 21. Jkckypceust Ha pepmy 3.0.
6 6ayioB

Tembr: AnaTomust U GU3HOTIOTHS YETIOBEKA

B pamMkax mkoJibHOI OE3IKH BBI C OJHOKIACCHUKAMH YK€ ToceIany opuedepmy u
cTpaycunyto pepmy. B 3TOT pa3 BeI moexanu Ha (openeBoe xo3s1cTBo. PaboTHrKH (hepMbl
YCTPOWJIH JUTSI BAC SKCKYPCHIO, pacCKa3aB O Pa3HbBIX BUAAX (Gopesu u aaB monpoOoBaTh
MPUTOTOBIICHHYIO Ha OTHE PHIOY. Y CTAHOBUTE COOTBETCTBHE MEXK/Y YEPEITHBIMH HEPBAMU H
(YHKUIMAMHU, KOTOPBIE OHHU BBIIOJIHSIIOT BO BPEMsI Balllero MpeObIBaHUs B XO3SICTBE.



1) BeineneHue ey I04HOT0 COKa MpH MepeBapuBanuu MpamopHoit hopenu
2) JlBmkeHue KeBaTeIbHBIX MBIIII] IPH MPOKEBbIBAHUU MpaMopHoii hopenu
3) IlepeBox B3rmsiaa Ha ¢opens Buga CeBaHcKas Hopeb
4) BsligeneHue CIIOHBI OT BKYCHOTO 3aIaxa IpUroTOBACHHON MpaMopHoii (hopenu
5) VneiOka npu Buze okpaca Gopean AUIepCKOl SHTapHON
a) TpoitHMYHBIN HEPB
b) Jluuesoii Heps
€) bayxnarommii HepB
d) SI3BIKOTTIOTOYHBIH HEPB
e) biokoBbIii HEpB

3ananue 22. [louemyuka.
6 GamIoB
Temsl: 300m0rust

JIBycTBOpUYaThie MOJIIIIOCKH MCIIOJIB3YIOTCS YEJIOBEKOM B MHILY C JaBHUX 1Op. Mosutrocku
SIBIISTIOTCSI LIEHHBIM MICTOYHUKOM O€JIKOB, OMera-3 >KUPHBIX KUCIOT U MHOTHX
MHUKPORJIEMEHTOB. M3BECTHO, UTO UX YHOTPEOJISAIOT HE TOJIBKO B IPUTOTOBICHHOM, HO
CBIpOM BHJIE. BBl ¢ ceMbéil pemmnm nornpo6oBaTh JBYCTBOPYATHIX MOJUTIOCKOB, BCKPBITH UX
BEpPHBIM IIyTEM U NIPUTOTOBUIINCH KymiaTe. Ho BApyT Bala mMiamias cecTpa Mompocuiia Bac
pacckasaTh, 4TO 32 OpraHbl OHA yBHJIENA.

AstopcTBo: https://doi.org/10.7939/r3-er11-ch88

YcTaHOBHTE COOTBETCTBUE MEKY OpraHaMH JIByCTBOPYATOIO MOJUIFOCKA U HOMEpPaMH UX
0003HavaOMUMH. 3a1aHNE COACPKUT JIMITHNE BAPUAHTHI OTBETA.

1) 1 a) MycKyIbl-3aMbIKaTEeIIN i) Cepaue
2) 2 b) Tonansr i) Marka
3) 3 C) Jluramenr K) Hora
4) 4 d) Cudon
5) 5 e) 2Kabps
6) 6 f) Kumka

g) ManTus

h) Ileuenn



3ananue 23. [IpaBuiibHOE IbIXaHHE.
5.5 GamioB
Temsr: 300sorusi, AHaTOMUS ¥ (PU3HOJIOTUS YETOBEKa

[TneBMorpadus — rpadpudeckas perucTpaius AbIXaTelabHbIX IBHKeHUN. /s nonydyenus
ITHEBMOTPaMMBbl UCIIOJIB3YETCs ClielnaIbHbI Tpubop — nmHeBMorpad. OH nmomemiaeTcs Ha
TEJI0 KMUBOTHOT'O B 00JIaCTH HMKHUX pedep U GUKCUpYyeTcss OMHTOM WU KTYTOM.

Ha naaHom PUCYHKC IIOKa3aHa HOPpMAJIbHAAd ITHCBMOT'paMMa JIOaan B CIIOKOMHOM
coCTOSIHUU. YacToTa AbIXaTeIbHBIX JBUKEHUM Yy Jjomaaun COCTaBJISICT 128 MUHYTY.

[yOuna

Bpems

3amanue 23.1.
4 oaita

YCcTaHOBHUTE COOTBETCTBUE MEKIY ITHEBMOTPAMMOM U COCTOSTHUEM JIOMIA N, B KOTOPOM OHA
ObLIa clejaHa.

[mybuna

Bpems
1)

[myOuHa

Bpems
2)



[1yOuHa

Bpems
3)

[my6una

Bpems
4)
a) Opnpimika
b) Bo Bpems prxanus
c) Ilpu pusudeckoii HAarpy3Ke y HETPEHUPOBAHHOM JIOMIAIN
d) Ilpu dpusuyeckoii Harpy3Ke y TPEHUPOBAHHOM JIOIIAIN

3aganue 23.2.
1,5 Gamna

UTO NpouCXOAUT C MUHYTHBIM 00bEMOM JIbIXaHUs IPpH (PU3NUECKON HArpy3Ke Mo CPaBHEHHIO
¢ IIoKoeM?

1) VBenuuuBaeTcs y TPEHUPOBAHHBIX JIOMIAJICH, 2 Y HETPEHUPOBAHHBIX — YMEHBIIIACTCS
2) VYBenuuMBaeTCs y HETPCHUPOBAHHBIX JIOIIA/ICH, & Y TPDEHUPOBAHHBIX — YMEHBIIIACTCS
3) VBenuumBaeTcs Kak y TPEHUPOBAHHBIX, TAK U Y HETPEHUPOBAHHBIX JIOIIA/ICH

4) YMeHbIlaeTcs Kak y TPCHUPOBAHHBIX, TaK U Y HETPEHUPOBAHHBIX JIOIIAJICH

3aganue 24. TpeHupoBoYHbIE BCXOIbI.
6 OamioB
Temsbl: borannka

Paccmotpute rucrorpammel (1-2, 3-4), mosny4eHHbIC B pe3yJIbTaTe IKCICPUMEHTA OLICHKU
BJIMSIHHSL PA3JIMYHBIX KOHIIEHTPAIMI MEIHBIX U KOOAIbTOBBIX YI0OPEHHT HA ceMeHa
neHuibl. O0paboTKy ceMsH MPOBOAMIIN TPEX KPATHBIM MOTPY>KEHHUEM B BOJIHBIE PACTBOPHI
coequaeHnit CuSO4 u CoSO4, conepxamnmx 0,01 %, 0,001 %, 0,0001 %, 0,00001 %,
0,000001 %, 0,0000001 % Cu u Co.
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Pucynok 1 — CROpOCTh NPOPACTAHHA NPOTPARTEHHEIX CeMAH, oGpaforannmx
pacteopamu Cu u Co, cyT.
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Pueyhox 2 — CROPOCTE NPOPACTAHKA HENPOTPARICHHBIX CEMNH,
obpaboranutx pacteopamy Cu i Co, cyT.
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Pucynok 2 — CrOpocTh NPOPACTAHHA HEMPOTPARICHHHIX CEMAH,
obpaborannkx pactsopasi Cu u Co, cyT.
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Cu
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Pucynox 4 — Cpenss BRICOTE NPOPOCTHOB HENPOTPABICHHBIX CEMAH,
obpaborannsx pacreopasi Cu n Co, &M

Astop rucrorpamMm: [ansanun B. B., Onnmenxo JI. M., Penko H. B. BJIMAHWE MEJIN U
KOBAJIbTA HA TIOCEBHBIE KAYECTBA CEMSIH IMIIEHULIBI MATKOM O31MOK
//TlonuTeMaTHYeCcCKuil CETeBOM AIIEKTPOHHBIN Hay4YHBIN xypHan Kybanckoro
rOCyJJapCTBEHHOT0 arpapHoro ynusepcutera. — 2023. — Ne. 190. — C. 137-147.

Bribepure BepHbIC YTBEPKACHUS:

1)

2)

3)
4)

5)

Huzkne KoHIEHTpay Meu U KoOabTa OJJMHAKOBO JCHCTBYIOT Ha IPOTPABICHHBIE
ceMeHa

Ha nenpoTpaBineHHBIX ceMeHax HaOI0AaeTcs MOCTENEHHOE YIyUllIeHne oKa3aTenen
CKOPOCTH MPOpACTaHMsI CEMSIH IIPpHU 100aBICHUH MEIHBIX YI0OpEHH B
koHueHTpauusax ot 0,01 no 0,0001 % u nocreneHHOE CHMKEHNUE ITPU YMEHBILIECHUN
KOHLEHTpaLluu

CHuXeHue BBICOTHI IPOPOCTKA HEMPOTPABIEHHBIX CEMSH ITPH 00pabOTKe pacTBOPOM
kobanbTa ¢ koHueHtparuen 0,0000001 % coctaBuio 3,1 cm

Ha npoTpaBneHHbIX ceMeHax K0OOJIbTOBbIE y100pEHUs OKa3bIBAIOT CKOpEe
WHTUOMPYIOIIee JeHCTBHE

Hawtyuniee BiusiHuE Ha CKOPOCTh IPOPACTaHUS U BBICOTY IIPOPOCTKOB

HEMPOTPABIIEHHBIX CEMSH U3 BCEX yI00pEHUIl OKa3bIBaeT KOOAIBT C KOHIIEHTpAIHel
0,001 %



3aganue 25. @acuuanum.
7,5 6amnoB
Tembl: boranuka, Ikonorus

HpO‘ITI/ITC OTPBIBOK CTAaTb! U3 HAYYHOT'O JKypHaJia Ky6ch1<0ro ToCy1apCTBEHHOI'O
arpapHoOro YyHUBCPCUTETA U OTBETHTC Ha BOIIPOCHI HUKC.

“N3ydennto Bompoca 00 aHOMaIMSIX Pa3BUTHUS Y paCTEHUM, B YACTHOCTH (pacuipanum,
MOCBAIIEHO 10CTaTOYHOE KOJUYECTBO padboT. Daciuanuio pacCMaTpUBAIOT KaK
Mop(onoruueckoe N3MEHEHNE OPraHOB C PacIIMPEHUEM allMKaJIbHON MEpUCTEMBI IIo0era,
yIJIoLieHue crediis ¥ U3MEHEHHUE PacIoyioKeHus TucTbeB. dacruanys npoucXouT OT
naruHcKoro fascis, uto o3Havaer my4dok. Dacuuariyst Obl1a OOHAPYIKEHA Y ICPEBBEB,
KyCTapHHUKOB, TPABSIHUCTBIX PaCTCHUH, KAKTYCOB, T.€. Y BUJOB, IPUHAICKAIUX HE MEHEe
yeM k 107 cemeiictBam pactenuil. HanGonee pacnpocrpanena gacuuaus y cI0oKHOLBETHBIX
U KakTycoBbIX. OOpa3oBaHue YIUIOIIEHHOIO OpraHa Uil YacTU PAaCTEeHHUs, Yallle BCEro
0OBIUHO cTe0eIb NI COL[BETHE, SABJIIETCS XapaKTEPUCTUKON (haciuanum.

I_IOKaZ‘)aHOj YTO MHOXKECTBO HpI/IpOJIHI)IX 1 TCXHOT'CHHBIX SIBJ'IeHI/Iﬁ MOFYT HOpO)KJIaTB
¢dusnonorudeckyto dacruauio. [lpupoaasie HakToOpbl OKPYKAFOIICH CPEIbl BKITFOYAOT
HartaJ€Hue HAaCEKOMBIX, MEXaHHNYECKOC 1aBJICHUEC I/I/I/IJ'II/I paCTSDKeHI/IC BO BperI pOCTa
HEKOTOPBIX BUIOB CEIbCKOXO035WCTBEHHBIX PaCTEHUH, BpeMs IoceBa (Hampumep, ooree
paHHUII TOCEB, YeM OOBIUHO); TYCTOTA CTOSIHHSI PACTeHH, KoJeOaHusl TeMIepaTypbl MOTYT
CHOCOOCTBOBATH MOSIBIICHUIO OOJBIIEMY HPOIEHTY (aCIIUUPOBAHHBIX PACTUTEIBHBIX
opranu3MoB. Dacuuarysi MOKeT ObITh BbI3BaHA IPUBUBKAMH, ITOAPE3KaMHU PAaCTEHUH,
nedonuaren, MoBpekIeHUEM MOJIOABIX cTeOel. ['eneTnueckas dacuuanus Obla BliepBbIe
oOHapy>keHa y ropoxa. HecMoTpst Ha Oosbiioe paznooOpasue GpakTopoB, 00yCIaBIMBaAIOIINX
ee MmosBIeHUEe, (HAcCIMy UMEIOT CXOJIHBIC YEPThI PA3BUTHS B TCUCHHE MTEPBBIX HECKOJIbKHX
HEJICITb, T. €. TIOBBIIIICHHEe MUTOTHYSCKON aKTHBHOCTH, pa3Mep allMKaIbHOW MEPHUCTEMBI
M3MEHEHHOE PACIOIOKEHUE KIETOK B MEPUCTEMATUYECKUX 30HAX.

Ha cerogusiiauii 1eHb KpoMe (pUKCAIlMKU HOBBIX CIIy4aeB MOSBICHUS (acuualiy y TeX WK
UHBIX BUJIOB PACTEHUM, U3yUYE€HUE ITOTO SIBJIEHUE CTAHOBUTCS aKTyaJIbHBIM B BOIIPOCAX
IIOCTPOEHHUSI CEJIEKIIMOHHBIX CTPATErHil 10 ONpeAeIeHHBIM KyIbTypaM. PaciipocTpanenue
CUMIITOMOB aHOMAJIMI pa3BUTHA KOJIOCA Y KYKYypy3bl, B TOM Uncie U (aciuanum, BbI3bIBAET
CepbE3HYI0 03a00YEHHOCTD, CBSI3aHHYIO CO 3HAYUTENbHBIM CHIKEHUEM ypoxanHocTu. J{is
Jpyroi KyJIbTypbl, COM, 3aHUMAIOIIEH JTUAUPYIOIIEe MECTO CPEIH 3€pHOOOOOBBIX,
MPEACTABJIEH HOBBIM MOAXO0 K MOBBIIICHHUIO PENIPOTYKTUBHOTO OTEHIIMAJIA 3 CUET SIBJICHUS



¢dacruanuy. Y ¢aciuupoBaHHBIX COPTOB COM OTMEUEHO PE3KOE YMEHbIIIEHUE KOJINYeCTBa
06000B, YTO HE CKa3aJ0Ch HA CHI)KEHUU CEMEHHOMN MPOAYKTUBHOCTH U TaKUE PACTEHUSI MOTYT
OBbITh IPUTOTHBIMHU JUISI MEXaHUUYECKOTO cOopa ypoxkas.”

Agtop ctateu: Hanenxo JI. B., [lmutposa E. C. ABJIEHUE ®ACHUALIUN-OEHOMEH B
PA3BUTHU Y PACTEHUM //TTonuTemMaTiyecKuii CeTeBOi 1EKTPOHHBINA HAYUHEIH HKypHAI
Ky6anckoro rocygapctBeHHoro arpapHoro yausepcurera. — 2023. — Ne. 190. — C. 117-127.

2 Bompoca. Kaplif ¢ MHOXXECTBEHHBIM BEIOOPOM.
3amanue 25.1.

4,5 6anna

BriGepuTe BepHbIE YTBEPKICHUS U3 IPEITOKCHHBIX

1) ®dacumanms y pacTeHUl — 3TO MHOTO(pAKTOpHAsE aHOMAJTHSI

2) TlonnMaHue NPUYMH MOSBICHUS (aciMalyii y paCTeHUH MPeACTaBIIsSCT
HCKJIFOYMTENIBHO HAy4YHBIN UHTEPEC

3) dacnmaiys He MOKET OBITh BbI3BaHA HCKYCCTBEHHO

4) Tloyatku KyKypy3bl ¢ (haclUaIMIMU MOTYT CHU3UTh YPOXKAWHOCTh U KQUeCTBO 3epPHA

5) ®acuuanysi BOSHUKAET U3-3a aHOMAIBHOTO Pa3BUTHSI 00Pa30BaATEIILHOM TKAHU

3aganue 25.2.
3 Gamra

Ha xakux ¢otorpadusax npeacrabiieHbl pacTeHus ¢ dpacuuanuei?

1)

AstopctBo: By William M. Connolley - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=27237650



2)

AgtopctBo: By Franco Folini from San Francisco, USA - Antler-shaped fasciations gall on
Poison Oak, CC BY-SA 2.0, https://commons.wikimedia.org/w/index.php?curid=33651731



AgstopctBo: Tran Q. H. et al. Mapping-by-sequencing via MutMap identifies a mutation in
ZmCLE7 underlying fasciation in a newly developed EMS mutant population in an elite
tropical maize inbred //Genes. — 2020. — T. 11. — Ne. 3. — C. 281.



4)

AsrtopctBo: By Uleli - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=27064807

ABtopctBo: Pequod76. CoberBennas pabota, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=90923759



6)
AstopctBo: CC BY-SA 3.0: https://commons.wikimedia.org/w/index.php?curid=103454



Keiic Nel. «ITuesbl mpoTuB BUpPYCoB» (9 KJiace)

J J onvmnunapa
W HHarpmka

Nuenbl NpoTUB
BUPYCOB

CBoeBpeMeHHana AMarHoCTUKa BUPYCHbIX 3a6oneBaHUM N4Yén
ANA CHWXEeHUa noTepb Npu NyenoBogyecTse U coxpaHeHus
nonynaumm OUKuUxX onbinuTenemn

Onucanne

npobnemHon
cuTyauymmn

[na nonynauuin N4Yén B HacToALLee BPeMa CyLLECTBYIOT pakTopbl
pucka 3abonesaHuin (dkonoruHeckne u BuoreHtibie), Kotopbie
OAIMHAKOBO BNUAIOT Ha BCE ONbINAOLLUME BUAbI HACEKOMbIX, 8 He
TONbKO Ha AMKWX Nuén. OBHapyeHo, Mo KpavHen mepe, 24
PaE3NUUHbBIX BUPYCOB, NOPAX3OLWMNX CEMbU MEAOHOCHOM NYenbl
Apis mellifera L.

HecMoTps Ha To, 4TO KIMHUYECKMe CUMMNTOMbI MPOSBNSIOTCS He
cny4anx (MHOV"JS NPOSBNARKTCA Ha ¢OHE
HeBNaronpPUATHLIX YCIOBUA ONS NYENUHOW CeMbM), BUPYCHbIe
3abonesaHng NPUBOOAT K Cepbe3HbiM U faxe CcMepTenbHbiM
cnydaaM, BNNOTb A0 rvbenyu BCEM  KOMOHMM  N4Yén, w
vccnefoBaHue BUPYCHbIX nHbeKUM uMeer Gonbluoce
SKOHOMMYECKOE 3Ha4eHUe ANa XMBOTHOBOACTBA

BO  BCex

MNepepaya naTtoreHoB w3 MonynsayMim  opomaltu-
HEeHHbIX N4Yyen B eCTeCTBEeHHbIe pe3epByapbl MOXXeET
npeMBeCTn K CHMXeHMI Korm4yecrsa onbiuTenen B
AWKOW npupoae U Takum O6DaSOM HaHeCcTn ypoH
IKONorm4ecKkomy 6anancy B KOCUCTEeMax.

Bupycbl MOryT MnepcucTMposaTb B OPraHuU3Me MeLOoHOCHOM
nyenul (Apis mellifera L) v He BLI3LIBATL KMTUHUHYECKMUX MPUSHAEKOB,
OfHAKO NPV WHOEeCTauuu NUYENUHOM CeMbLU KN / 3
1ructor, KOTOPbIN BbINOMHAET PONb «MPOBOAHMKA» OCHOBHbIX
BUpYycHbIX WHdekuni (D. Tentcheva ¢ coast, 2004), BUpycCb
CTaHOBSATCS BLICOKOBUPYNEHTHBIMU, NMPUBOAA K rmbenu otaens-
HbIX 0COBe MNU AAXKe Uesbix cemeit

oM Varroa

Mapa3sutnposaHue V, destructor paHee Bbi10 OrpaHUYeHo BUAOM
aauaTckow nYennl Apis cerana, Npy aTom 06a RuAaa (V. destructor
M A. cerana) HaxoOsTcA B SKONOMMYECKOM paBHoBecuU. OaHaKo
nocne MHTPoAyKumu A. cerana B apean A. mellifera knew V.
Destructor Hadan nNapasutupoBaTh Ha nocneaHen (P.C
NonTopxuukan, 2008) U cendac NpeacTaBnaeT yrposy nony-
naumam A. mellifera Bo BceM Mupe. 3aperucTpuMpoBaHHbie 3a
nocneaHese BPeMa MacCcoBble CNyYau rmBenyu MeoHOCHbIX MYén,

nonyuvelMe B MUPOBOM NUTepaType HasBaHWe
«Kkonnanc n4yenuHbix cemei» (D. van Engelsdorp ¢ coanT,
2008; R.M. Johnson ¢ coaBT,, 2009; F. Nazzi ¢ coasrT,, 2012),
CBf13aHbl CO CMOCOBHOCTLIO KNella Varroa ocnabnats ux
VMMYHUTET, HapywaTb MeTabonusMm u aKTUBUPOBATH
naTeHTHble BUPYCHble WHbeKuun. Bupychl, nonagan B
OpraHu3M NYén anuMeHTapHo, 8 BonblUMHCTBE cnyyaes
He MPWBOOAT K NeTanbHOMy Wcxody, Torda Kak npu
BEKTOPHOW nepepaye (Yepes ykyc knewa V. destructor)
Bbi3bIBAIOT MaccoByio rnbenb NYén B Te4eHne KOPOTKOro
BpeMeHu. HEO6XOS.VIMO OTMeTUTh, 4TO B CUNbHO
3aKkneLéBaHHon n4yenuHon cembe MoryT
OAHOBPEMEHHO MPUCYTCTBOBaTbL A0 MATU-LUECTU BUAOB
BMPYCOB Pa3HOI TAKCOHOMUYECKON NPUHAANEXHOCTU.

Ki — obnuratHbii akTonapasut A mellifera
Ha BCex CTafMax PasBUTUA N4Yenbl, NO3TOMy caep-
HUBaHWE 3aKNeLLEBAHHOCTU CNYXUT 3anoroMm 6Gnaro-

nonyyus n4yenocemen

N3 oBHapyeHHbIX BUPYCOB MeOOoHOCHOM
nyenbl WeCTb BUPYCOB BbI3bIBAIOT Takue
TSOKENbIe nocneacTsus npuv mMHbUUMpoBa-
HUW, KaK rubenb NYenuHbLIX CeMen.

370 BUpPYChE: AedopMaLmm Kpbina (DWV), BUpyc ocTporo

napanuya (ABPV), BUpYC XpOHW4YecKoro mnapanu4a

(CBPV), kawmupckum supyc (KBV), BUpyc mewotyatoro

pacnnoga (SBV), Bupyc 4épHbiXx MaTo4dHukoB (BQCV),
1z (IAPV)

uapay

CKUA BUR) CTRO
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sapaHue

Bam AaHbl HyKNeoTuaHbIe NoCNeAoBaTENBHOCTN
ABYX reHOB — penaukasbl U KancuaHoro 6enka
BUpyca ocTporo napanuua (ABPV).

Bbl OMKHbBI, BOCNONb30BaBWWCL cepeucom BLAST, HanTu
NoXOXKKUe MNOCNeNoBaTeNbHOCTU BUPYCOB OCTPOro napa-
NUYE 13 Pa3HbIX PErVOHOB MUPa (He MeHee 10 LTyK).

CpenaunTe BbIPaBHUBAHWE 3TUX NOCNEAOBaTENbHOCTEN (Bbl
MOXeTe BOCMONL3OBATLCA GECnNaTHbIMU NPOrpaMMamMi
Mega wvnu Ugene (ccoinka), unu apyrumMm 1 noctpomnte
dunoreHaTUYeckoe Aepero.

OnuwuTe ero 1 caenanrte BbiBOAbl O POACTBe
HaMeHHbIX BUPYCOB. Kakon n3 ABYX AaHHbIX
reHoB Bbl 6bl BbIOpanu ansa cospanus MNMUP-rect-
cucTeMbl 151 BbISIBNEHWA AaHHOro Bupyca?

OtBeT obocHyMTe. Kakune eweé reHbl MOXHO UCronb3osaTh
ana obHapy»KeHUa IToro BUupyca?

lMpennoxurte cucteMy NpaMepoB Ana Bbigsne-
HUSA BUpYca ocTporo napanuya Mmetofom [MLIP.

O6ocHynTe Bbibop Metopa [MUP-TecTvpoBaHus, BoiBop
Mecta AA «NocCafKku» MNpaiMepoB, KoNuuectso OyKkB B
npanmepax.

Kakue KOHTPONM M Ha Kakux 3Tanax Bam noHapobaTea?

KauectBo nonﬁopa HyKI'IeOTMD.HD!;I nocnenoeaTtenbHOCTUN
NpanMepoB OUEHWBaTLCA He GyneTA

OonuwuTe, Kakue Habopbl [ANA  BblgeneHus
HYKNEUHOBOM KUCNOTHI W aMnnavbukaumm u
Kakoe obopygoBaHuve BaM roHapobatca Ang
MCMoMb30BaHWUsA aHHON TECT-CUCTEMBI.
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3apaHuve

MNposeauTe CpaBHMTeanbﬂﬁ aHanus MeTo[oB, C
MOMOLLBIO KOTOPbIX MOXXHO BbIFBATE BUPYCHble
3aboneeaHun Y PasIMUHbIX XXMBOTHbIX.

OBoCHYMTe NPUMEHMMOCTb AaHHbIX METOAOB ANA aHanusa
BUPYCHOM UHGULMPOBAHHOCTU y NYEn.

Kakwe ceivac cylecTByioT MeTOAb! AMarHOCTUKN BUPYCOB Y
nyen?

Kakue 13 HUX NPUMEHSIOTCA B YaCTHbIX NYENOBOAYECKUX
X03§MCTBaxX B BalLeM pervuoHe?

BO3MOXHO N BHEAPWUTL 06a3aTeNnbHOe TeCTUPOBaHMe NYén
Ha Bupychl?

Kakne cnoxHocTU (pucku) ByayT Npu BHEOPEeHUW Takoro
MOAXOAaA U KaK UX MOXKHO U36eKaTh UM MUHAMU3UPOBaTL?




Keiic Ne2. «bopaep-kouim» (9 kiacc)

J J onvmnuapa
W HHarpumka

Bopaep-Konnm

MoHMMaHMe MexaHM3MOB Hac/leACTBEHHbIX 3a6o1eBaHUM
Y XXNBOTHDbIX, 4YTO6bl CHU3UTDL PUCKUN NX BOBHUKHOBEHUA

= =



Onucanvne

npobnemHon
cnTyauyum

1

Bopaep konnu — 370 Nopoaa cobak, BbiBEAEHHan Ha rpaHuLe
Aurnum u lWotnargum. OTciona 1 NPoV3oLWNo Ha3BaHMue Nopoawl,
Beflb CNOBO «border» ¢ aHMMUINCKOro A3blKa MNePeBOAUTCS Kak
«rpaHuuar. [laHHan Nopoaa OTHOCUTCA K NacTylben rpynne, Tak
Kak nepsoHa4YanbHo Bbina BhiBefeHa Ana paboTsl ¢ oBUaMu (1
LPYrM ManbiM POraTbiM CKOTOM)

Anomanua rmas konnu (CEA) — 3To HacneacTBeHHoe
3aboneBaHue, KOTopoe XapakTepuayeTcs Hapylle-
HUEeM B pa3BuTUM a3 cobaku. MNpuBoauUT K cer-
MEHTapHOM UMY NonHowm nortepe 3peHus. JleyeHusa
aHOManuu He cyLlecTByeT.

[uarHocTupytoT 3To 3a6onesaHve ¢ NOMOLWbBIO OdTansMono-
ryuyeckoro o6cnefoBaHVs, KOTOpoe B CBOI ovepenb BbiBnseT
UPE3MEPHYIO U3BUTOCTH COCYAOB CETYaTKM, HegopassuTue
COCYAMCTON OBONOYUKM, U OTCYTCTBUE MEecTamu Cnos NurMeH-
THOro anuTenna.

HapyulieHre NpoucxoanT B BUOe HenpasunbHOro $GopMupo-
BaHWA CTPyKTyp frfnasa B nNepwoa paHHero passutua, 410
BMNOCNEACTBUM MPUBOAUT K OepeKTaM 3pUTeNbHOrO Hepsa,
COCYyAUCTON OBONOHKM, CETHATKIN U CKNEpLI.

HecMoTps Ha HasBaHue 3TOW aHOManuu, OHa BCTpeudaseTcs He
TONBKO Y TUNUYHLIX NPEACTaBUTENeN rPYNNbl KONNK, TaKUX Kak
Gopaep Konmu, WenTu, ANMUHHOLWEPCTHLIA U MaaKoWePCTHLIN
KONNW, HO 1 Y aBCTPANMINCKMX OBYAPOK, NaHKAWMPCKUX XMNepos
Y MeHee NPeackasyembix C BHElWHen TOYKM 3PeHVa NMopoza Kak
HOBOLLOTNAHACKUI peTpuiep, BONKUH-CcraHuenb v yunnerT,

CnoHTaHHaa dopma CEA BO3HUKAEET, KOrAa YTo-TO BNUAST Ha
HOpManbHoe PasBUTUE [Na3 LUeHKa, MoKa OH pacTéT B yTpobe
MaTepu. CnoHTaHHaa dopma CEA MOXET BO3HUKHYTh, €CNu MaTh
nepeHecna CUCTEMHYIO MHQ)GKLUA)O unum BOCnaneHue,
noaseprnacb BO3AeNCTBUIO TOKCUHA MNU Heaoenana BO BpeMAa
BepeMeHHoCTU

MNepen BaMW aHanu3 PoOAOCNOBHOM 21 POACTBEHHOM
apcTpanuinckon cobakm  kennu B oTHowehuu  CEA,
3BE304KaMM OTMeYeHbl LWecTb KAuHudeckn obcnefo-
BaHHbIX cobak. Y cobaku, OTMEHEHHOM BOCKIULATeNbHbIM
3HAKOM, MOABUACH HOBAA PACLIBETKA, KOTOPYIO 3aBOAYMK
XOUET COXPaHUTb, OIHAKO Npu 3ToM cobaka 6oneet CEA.

B Hapexpae nony4uTb 30pOBOE NOTOMCTBO C HOBOM OoKpac-
KOW 3aBO[IYMK Hayan NnpoBOAUTL CKPELLMBAHUA.

KakoB reHotun cobak A, B u C? OTeT obbsicHUTe.

CornacHo  6GONbLWIMHCTBY  UCCnefoBaHWm,
NOBbLIWEHHbIN PUCK pPa3BuTUA 3abonesaHus
cBA3aH C pgeneuven B NHEJl c
AYyTOCOMHO-PELECCUBHBIM TUMOM Hacneno-
BaHUA.

reHe

Nyywmin cnocob npenoTepaTvTL yHacnegoBaHHbin CEA
Yy cobaku — nony4aTte WeHKOB TONbKO OT 3aBOAYMKOB,
KOTOpbIe CepTMPUUMPOBanK CBOMX MNeMeHHbIx cobak
KaK reHetmdeckun npotTecTUpoBaHHbBIX U HE UMewmnx
reHeTUHECKNX MyTaLMiA, Bbi3bliBaloLLmMX CEA.

MaTtepuansl Ana nlyyeHusa

Crat | Craten2 | Cratha 3

KakoBa BEpPOSITHOCTb POXAEHUSA 300POBbIX LLEH-
KOB, He aBnalwmxca Hocutenamu CEA, ecnum
ckpecTuTb cobaky D co 3pqopoBon cobakon?

KakoBa BEPOATHOCTb POXAEHUA BCEX 3[10POBLIX LWEHKOB B
noméTe 13 5 WeHKoB oT cobaku F u cobaku G?

Kak MOXXHO MOBbLICUTb BEPOSITHOCTL POXAECHUSA 3[10POBbIX
LLIeHKOB C HOBOWM OKpacKon?

By @ 14
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3aBouMK obpaTunca K BaM, 4YTOObl NpPOBECTM aHanu3
notomctpa cobak F 1 D Ha HOCUTCNLCTBO MYTaHTHONO
annenst CEA. Bbl 3aKa3anu KOMMepYecKylo TecT-CUcTemy
ana MNuP-ananuaa.

Yepes aBe Heaeny NocTasLMK NPUBE3 BaM Npaimepsl Ans
MUP, HO B npouecce TPaHCNOPTUPOBKU notepsanach
VMHCTPYKUMSi K Habopy ¥ 4acTb Haanucu Ha npobupkax
yTpadeHa (HeuuTtaemble BykBbl 0603HaUEHb *).

CTpyKTypbl NpaMepos,
npuBeaéHHble Ha Npobupkax:

A: TCCCTAACCTTGGAGA™TTGGT
B: TCATAG™TTGGACTACACC

C: GCTAACGTACCTAGGAGTTTC*
D: CCTAGGCA*GAGCT*CTG*CA

E: TGG™AAGCCATTTTCAC

F: TCAGCTCACATAGGCATACCACT

Canx-Nerepbypr Mocxea

26 CEA N/N 51 CEANM
27 CEA N/N 52 CEANM
28 CEA N/N 53 CEANN
29 CEA NM 54 CEANM
30 CEANM 55 CEA NN
31 CEA NN 56 CEAN/N
32 CEAN/N 57 CEA NN
i3 CEANM 58 CEANN
34 CEA NN 59 CEANM
35 CEA NN 60 CEA NN
36 CEA NN 61 CEA NN
37 CEAN/N 62 CEANN
38 CEANM 63 CEANN
39 CEAN/N 64 CEANN
40 CEANM 65 CEA NN
a CEANM 66 CEANM
42 CEA NN 67 CEANN
43 CEAN/N 68 CEANN
44 CEA NN 69 CEA NN
45 CEAN/N 70 CEA NN
46 CEAN/N 7 CEANM
47 CEAN/N 72 CEANN
48 CEA NM 73 CEANM
49 CEA NN 74 CEANM
50 CEANM 75 CEANN

Bbl 3HaeTe TONbKO, YTO TecT-cucTeMa bbina caenaHa Ha
ocHone ctatbu A novel multiplex polymerase chain
reaction assay for the genotypic survey of the non-
homologous end-joining factor 1 gene associated with
Collie eye anomaly in Thailand (veterinaryworld.org)

BoccTaHOBUTE, Kakue napbl NpanMepoB Haao
CTaBUTbL AN aHanNu3a, a Takxke Kakue ONUHbI
¢parMeHTOB Bbl Byfete BUAETb Ha 3NEKTPO-
dopese Npu aHanu3e reTepo3mnroTHon cobaku.

Hantn nocnenoBatenbHOCTb reHa NHEJT MOXHO TyT.

Kak MOXXHO CHMU3WUTb PUCKM OLIMBOK Npu 3akase
npanmepos?

Hosocubupex

1 CEA NN
2 CEA MM
3 CEANN
4 CEANM
5 CEANM
6 CEANN
7 CEANN
8 CEANN
9 CEA NN
10 CEANN
" CEA NN
12 CEANM
13 CEANN
14 CEANM
15 CEA NN
16 CEANM
17 CEA NN
138 CEANN
19 CEA NN
20 CEANM
21 CEANN
22 CEANM
23 CEANN
24 CEA NN
25 CEANN

H(']VIQVITQ AaHHble NO 4HacToTe BCTpedYaeMoCcTun ﬂaHHOl;I MyTauun

B pa3/inyHbIX Nopoaax v Nnonynaunax.

CpagHuTe ¢ A , nony

B ucecneno cobak

CaMbixX NpeacTaBuUTeIbHbIX NMMTOMHUKOB 60pnepr0nnM Poccun.

Kak 270 xapakrepuayeT nonynsumio B Poccum? C yemM 310 MoxeT BbiTh CBA3aHO?



Keiic Ne3. «Yayumennas psida» (9 kiacc)

J J onvmnuaga
W HHarpumka

YnyJdweHHas pbiba

NMpUMeHeHNa MeToaOoB MOJIeKyIipHOM 6Monoruv
B aHa/In3e KayecTBa pbi6HON NULLIEBON NpoayKLMmn

Onucanune

npobnemMHon
cUuTyauumn

COBpeMeHHbIe arpoTEXHONOMMUYECKMUEe KOMNaHUK YASNAOT 60/b-
Wwoe BHUMAHUC HE TONTbKO NPOM3BOACTRY NpoaAyKUUK, HO U pa3
BUTUIO  BUONOTUUECKUX PecypcoB, € KoTopbiMu  paboTaeT
KOMMaHMs

Ona a¢dekTnBHOM paboTbl XUBOTHLIE UNK PaCTeHWA, C KOTO-
pbiMU paboTtaeT NpeanpPUATUE, AOMKHDI HE TOMBKO CoAePXKaTbCA
B ONTUManbHbIX YCNOBUSAX, HO W nony4ats CBOEBPEeMEeHHYIo
AuarHoctuky 3abonesaHui.  CneumanucTsl, 3aHUMalowmecsa
pa3sBegeHeM u nognepXXaHuem nonynauuu, OOMKHb UMeTb
BO3MOXHOCTE MCMNONB30BaTh COBPEMEeHHbIe 3HaHMAE U MeTOoAb!
DDﬁOTbl C reHeTU4YecKnM MaTtepuanoMm, OOMKHbl MOHUMaTh, Kak
3HaHMWEe MONEeKYNAPHbLIX OCHOB NeHETUKU PacTeHMA U XUBOTHbLIX
MOXET NPUMEHATHLCS B CeNLCKOM XO3ANCTBe U QFDO6MOTCXQ

B Hacrosiulee BpeMsi OfAHUM U3 YHUBEPCasibHbIX
MeTonoB B 6MOI'IOFMM, KOTOpblﬁ 4acTo nNpuMmeHaeTca
B AMarHocTuke, aBnaercs aHanms meronom [MLLP.

3TOT MeTon MO3BONAET OnpenenuTh NpucyTcTeve B obpasue
HY)KHOro Ham ¢parmerTa OHK. PaGounit npouecc npu aHanuse
MeTogoM MUP 0BbitHO OpraHn30BaH Tak: B OTA/NbHOM KoMHaTe
oTbupaioT obpa3subl, BuiAenAlT U3 Hux [OHK u oueHuBaoT
KayecTBO BblAeNeHHOro Mmarepmana.

Ona otoro ecTh pa3svbie MeToabl. Haubonee npocTbie w1
[OCTyNHbIE — CNEKTPOPOTOMETPUHECKOE UCCNENOBAHME NOrNo-
weHua obpasua Npu aAnuHe BonHel 260 1 280 HM (N

A 2) W BNeKTE BbigenerHon JHK

Ho 4acTo 3Toro Mamo, W ucnonbaywT Gonee poporve W
cneunanmM3upoBaHHbie MeToab! 1Y
NAMKU, Kanunn 3 v apy

QnyocpecueHUnio ¢ KpacuTte-
0]e Nanee Bbioenex-
Hble 06pa3ub AobaenaioT 8 cMeck Ang [NUP v cTaBaT peakumu B
cneunanbHOM ﬂDMﬁODC BMecTe C nonoXutelbHbiIMU (u'roém
ybeauTbea, YTo peakuma paboTtaeT) u oTpUuaTenbHbIMU (HTOBbLI
yBeauThes, 4To B 06pasLax HET KOHTaMUHaLMKM) KOHTPONSMU
MNocne 3aBeplueHna peakunm HY»XKHO NPoaHanmu3npoBaTh A UH-

TepnpPeTMpPOoBaTh €& pesynbTaThl — NUBO ¢ NMOMOLLBIO
anekTpodopesa, NMMEO € MOMOLWbIO CaMOro aMnauv
$ukaTopa, ecnu 310 6bin [1LIP B

NbHOM BREMEHU
Bropout cnocob 6GbicTpee u npolue, Ho TpebyeT Gonee

popororo nNpubopa, AoPOrMx PAacXOAHWKOB U KBanudu-
UMPOBAHHONo cneuuanucra.

Polymerase chain
reaction - PCR

‘aos’

o Denaturation at 94-96°C

Q Annealing at ~68°C
o Elongation at ca. 72 °C



TakuM 06pasom, 3TOT NOAXOA NO3BONAET ONPefenvTs NPUCYT- TakvM obpasom, NpencTaBnaAeTca akTyanbHOW 3anava

cteue 8 obpasue OHK MHTEPECHOro HaM OPraHU3Ma, Harnpumep, PazpaboTKY MNK aAaNTALUM YIKE CYLLECTBYIOWMX CUCTEM

natoreHa. ANa onpepeneHna Kadvectsa nNpoaykuvn m noarsep-
WOSHUA €& MPOUCXOXKAEHMUS

naBHoe — nonobpath ycnoBus peakumm Tak, utobbl

onpepaensiemblin pparmeHT OHK 6bin XopoLlo oTnu- Matepuansi Ana oaHakomneHus

UMM OT TOXOXUX Ha Hero ¢parMeHToB, KoTopble — [ybnukauual | [yGnuxauma 2

MOryT NpuUcyTcTBOBaTH B 06pasue.

3To BaxHbIM 3Tan paspaboTku U OTNaaKM MeToda, KOTophin
ofecneunBaeTca 3a CYET NPaiMepoB, KoTopble noabupaoT ana
Ka)aom peakummn.

B NuLLEBON NPOMBILNEHHOCTM TaKOM NOAXOL HacTO UCMONb3YIOT
ONg onpepeneHus NpuMecen B NPoayKTax, Hanpumep, dansbeu-
Onucaxue buKaToB, koraa 6onee UeHHbLIE Nopoabl PLIBLI 3amMeHsioT Gonee

npoSneMHoﬁ AewesbiMn.

cuTyaummn Hanpumep, ecTb Takve Habopsl AN ONpeaeneHns PasHbiX BUAos
pbibbl B npoayKumu: [ 2 | Opumep3.

epl |

CyllecTBytolive Habopbl HanpaBneHbl B OCHOBHOM Ha KayecT-
BeHHOe onpeaeneHue NPUCYTCTBUA Puibbl TOro N MHOro BMAa
8 06pa3Le. To eCTb, NOCTaBMB PEaKUMIO, Mbl MOXXEM CKa3aTb, eCTb
nv B8 AaHHoW npoaykumm cnegbl OAHK faHHbiX opraHusMos, n
Takum oBpasoM BuIABUTL GanbeupuKar.

TeM He MeHee B HEKOTOPbIX CUTYaLMAX BaXHO He npocTo
onpefenuTh, YTo B NpoaykTe ecTh [IHK Tonbko oaHoro suaa poib
M HET npuMeceit, HO KONWYECTBEHHO OMPeaenvTb WX COooT-
HoweHue

KpoMe Toro, pasHoo6pasne HEeKOTOPbIX MPOMbICNOBbIX Py
(HanpUMep, NOCOCEBbIX) TAXENO OTIMHUUTL CYLLECTBYIOLMMMI
Habopamu

M3yuyuTe cyllecTByiOWME Ha PbiHKE TecT-CUcTeMbl anAa
AeTeKuMn pasfinyHbiXx BMOOB pb\éb\ B ﬂVH.LLCEOl;i npoaykuMmn
(NpUMepb! Bbile, HO Bbl MOXETE HaNTU 1 Opyrue NoaotHsle

HaBopbl)
:I CpaBHUTe 3TU Habopbl: KAKOW MeTof] OHU UCH-
ONb3YIOT, BO3MOXHA NN KONUYECTBeHHasa oL eHKa
3apaHune cocTaBa MpoayKumMm 3TMM Habopom, CTOMMOCTb

aHanusa un TpCéOBaHMﬂ K NoMeLleHUnaMm,

Bce nu NoTpeBHOCTU PhiHKa OHW 33KPbLIBaoT?

Kakue ewlé Habopbl Ha ocHoge MLP MoryT 6biTh akTyanbHbi?
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3apaHue

Jlna noctaHoBKM MLP-peakumm 13 nULLeBbIX NPOAYKTOB, Kak
npanuno, TpeByeTca NPoBONOAroTonKa B BUAC DBhACNCHUS
HYKNEeUHOBbIX KMCNOT 13 obpasuia.

OB6bIMHO, METOA  BLIAENEHWUA PEKOMEHAYETCs MPOoUsEo-
auTeneMm, TeM He MeHee B 3aBUCUMOCTW OT MPOayKTa ero
ﬂpMﬂéTCﬂ apanTUpoeath.

CocTaBbTe CMUCOK nNpoAayKLUK, KOTOPYIO MOXHO
TectupoBaTth ¢ nomMolubio MNMUP. Kakon metop Bbl-
nenenus HK nyudwe Bcero noaxoaut Ang aTux
3apav?

Ckonbko ByaeT cTouTs 1 BbiaeneHne? Kakoe o6opyaoBaHue
L1151 3TOro NoHanoburea?

Kak MOXXHO oUeHUTb Ka4ecTBO BblaeneHHon HK?

Ona Kakux ewé Buaos unu noasuaon puib onpasgava
paspaboTka Habopa ANa BULOBOM UAEHTUPUKALUU?

BO3MOXHO NM cAenaTb 3TO Ha OCHOBE CYUIECTBYIOWMX
Habopos?

Kakue anemeHThl HyxHo 6ynet gopabortath?

OnuwuTe cxemy (0OPOXHYIO KapTy) npouecca

pa3p660TKM ANa cUcTeMbl MAEHTUGUKAUNK BbIO-
PaHHbIX BaMn BUOOB.




Keiic Ne4. «Hanopance» (9 kiaacce)

J J onvmnuaga
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HaHopanc

Mcnonb3oBaHUe 3eNEéHbIX HAHOTEXHONOM MM
ANSA 3aWUTbl PaCTEHUM OT PUTOMNATOreHOB

G i/
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EXXeroaHo NponcxoasT BbiCOKWE NoTepU ypoxan us-3a 6onesHen
D(]CTCIIM&L Dbi3blBaCMbIX pas3nnyHbiMK ppeauTenaMm “n
natoreHamu. B HacToALlee BpeMaA pasnndHble noaxoasl K 6opbbe
¢ BONe3HAIMU PaCcTeHUM Yalle BCero OCHOBaHbl HAa TOKCUYHbIX
GYHIMUMAEX 1M NecTUUMAaX, KOTopble BpeaHbl He TONbKo ANa
BpeduTenen, HO U ANA OKPYXXAoWen cpefbl U 300POBbs
YyenoBeka.

HecmoTtps Ha pacnpoCTPaHEHHOCTh TaKOro NoAxoaa, anbTep-
HaTUBA HYXXHa U C TOYKWN 3PEHUS NOBbIWEHUA 3DPEKTUBHOCTY, N
C TOUYKM 3peHua BesonacHocT. OQHUM U3 TakMX NOAXOACE B
60pb6C c GonesHaMu pacteHUMn aBnNgeTca WCNonb3oBaHue

Kak npasvno, Ana NonyYeHusa HaHoYacTUL TPagUUMOHHBIMU
MeTopamu TpebyioTcs, CcneuuanbHble YCnoBus, Hanpumep,
BbLICOKOE HaNPAXEHWUE, BbICOKME TeMnepaTypbl, A0POrocToawme
pearenThl, BbICOKOTOUHOE obopynoeaHue, TOKCUYHbIE
PacTBOPMTENM, KOTOPblE MOMYT OCTaBaTbCA B HEKOTOPbIX
KOJ/IM4eciBax v OblTb HeGe30acHbIMU A5 XKUNBDIX OPIaHW3MOB.

OpHako B nocnefHue rogbl 0CoB6eHHO aKTUBHO PasBUBAOTCA
METOfbl «3€NEHOM0 CUHTE3a» HaHoYaCcTUL, [118 3TOro UCMONL3YIOT
B61ONOTMHECKM U 3KONOrUYeck Ge3onacHbLie Y SKOHOMUYECKMN
[OCTYNHLIX cnocobul, No3BonaLLMe COHOBPEMEHHO CBECTU K
MUHUMYMY WKW YCTPaHWUTh BLICOKME 3aTpaThl U 3KONOTrUHYECKM
B8pefiHbie NOCNEACTBUA CUHTETUHECKMX NOAXOA0B.

MOCKONbKY «3eneHble» TEeXHONOMMU YMEHBLWAT WNK  aaxe
nNpefoTEPaLLaoT BpeaHOe BO3AEMCTBIME Ha OKPYXaIoLLYyIo cpeay,
OHW Mony4aloT 8cé Bonbllyio MONyNSPHOCTE B PasHbIX chepax
npumeHeHui. B dutoHaHoTexHonor 0COBEHHO NPURNEKAT
BHUMaHWE UCMONb30BaHWE 3KCTPAKTOB YacTel  pacTeHun
(KOpHeM, NUCTLEB, KOpb!, NMOAOB U T. [l.), Kak NpocTsie, BuicTpble,
BbICOKONPOU3BOAUTENbHBIE, NErko MaclTabupyemble, 3Konoru-
YECKM 4YUCThle U 3KOHOMUYECKWM 3PEKTUBHbIE areHThl And
CUHTE3a BUOAKTUBHBIX HAHOYACTUL,

Panc — 370 oflHa U3 BaXKHEMLLIMX CENbCKOXO3IAMCTBEHHbIX
KynbTyp, KOTOPas LWMPOKO WCMONb3yeTcA B KadecToe
TEXHUYECKOW ANA nonyyYeHua Macna. Ero ucnonbsyior He
TOMNbKO Kak MULLEBOe, HO M B BONbLIMX KonU4ecTBax ansa
nonyueHua Guoausensa

OpHako 3Ta KynbTypa MOABEepXKEeHa papy CepbeésHbix
GakTepuranbHbix MHGEKUMIM, KOTopbie MOryT MPUBOAUTL K
notepe ot 10 ao 100% ToBapHOW NpoAYKUMK. Takum
obpasom, paspaboTtka addekTmusHoro criocoba Gopubsl ¢
BakTepuancHbiMU - UHbEKUMaMM  panca  npeactaBnaert
60NbLLOI UHTEpec.

B KayecTBe 3ameHbl MecTUUMAOB MOXHO nonpoboBaTh
1cnonb3oBaTs HaHOYaCTULbI cepebpa (AgHY),
ABNALLKEcs MHOroo6eLalLWnM KaHAAaToM Ana 6opsbb
C NaToreHHbIMM MUKPOOPraHMuIMamu,

Ona 31010 BaM  HeobxoguMo paspaborarb
Au3alH  cuHTesa HY  mMetopamMu  «3eneHoro
CUHTe3a».

CMOoXeTe N Bbl NCMNONBb30BaTb IKCTPAKT CaMUX pacTeHun,

KOTOpLIe Bbl nnaHupyerte 3aumuaThb, B KavecTBe
BOCCTAHOBUTENS AN cuHTe3a HY?

BO3MOXHO N ucnone3osate ANS NPOU3BOACTBA OTXOALI OT
06paboTKM cCamMux pacTeHui?

DdDutocoefHeHUN, NPUCYTCTBYIOLME B pacTe-
HUAX, NPU B3aUMOAENCTBUM C OKCUAaAMU
MeTasnmioB Ccny>Xat BOCCTaHOBUTENAMU UMK
610KUPYIOLWLMMIK areHTaMu, a NOMUMO ITOrO,
TakKXe MOryT OKa3biBaTb BIMAHUE Ha 6u0-
NOrNYECcKyl0 aKTUBHOCTb W PYHKUMOHaNb-
HOCTb MOJIY4EeHHbIX HAHO4YacTUL.
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YTtoBbl B NONHOM Mepe UCNonb3oBaTh NpeuMyllecTsa
cuHTe3MpoBaHHbix HY 4na 3awmTbl pacteHmn u 6opsbe ¢ ux
BonesHaMK, Hano nonyunTe HY ¢ BbicOKOM Uenesoin
B1ONOrUHECKOM aKTUBHOCTBIO.

W3BecTHo, 4To B1ONOrMHecKas akTMBHOCTb HY 3aBUCHT OT UX
PUINKO-XMMUYECKMX  CBOWCTB, KOTOpble MOryT 6biTh
oxapakTepu3oBaHbl 4epe3 pa3Mmep, GOopMy W CrekTp
nornoweHua H4.

MNo3ToMy BaM HeobxoauMo BbibpaTb MeToabl
uccnenoBaHms, € MNOMOLLBIO KOTOPbIX Bbl CMOXeTe
C HY>KHOW TOYHOCTbIO MpoOaHanu3upoBaTb pas-
Mep, GOpMy WU CNeKkTp MOrMoWEeHU CUHTE3N-
poBaHHbIX BaMy HY.

Kakve y paHHbIX MeTodoB orpa-myeHma? Bce nu oHu
noaouayT Ang oueHKM pasmepa AgHY?

bavne 1 HaxogaTtea 3 rpadmka pasmepor
HaHOYaCTULL, NONYYeHHLIX B pesynsTaTe aHanusa 3 pasnuy-
HLIx oBpa3suoe.

B gononHnrensHom

Kakoro goMuHupylouwero pasMepa HY B aTux npenaparax?

ABnaeTca Nu Kakon-To U3 npenapatoB Hanbonee nepcnek-
TUDHBIM ONA BAWKUX 33034 L1 |'|OW(')My7

OB6paTUTe BHUMaHUE, YTO KParHU NPaBbiit NMK — 3TO apTe-
$aKT, CBA3AHHbBIA C NOrPELIHOCTBIO M3MepeHua Nprubopa, ero
yunTbiBaTb NPU aHanunse HY He Hy»xHo.

[Mocne TOro Kak CUHTE3UPOBaNM HaHo4acTUubl (HY) u
onpeagenmnun nx IICO6XOﬂMMb>C q)MJM}(O XMMUYeCcKkune
XaPEKTEPUCTUKMK, HeobBxoanmo ybeauTbea B nx
61ONOrUHecKom aKTUBHOCTU.

B pamkax Bawwew npobrnemMbl TeCTUPYEMON BUONOrM4eckom
AKTUBHOCTBIO ABnAetca BakrepuumaHoe penctsve HY
cepebpa.

OQHTIKO Bac GyQOT WHTEPEeCcoBaTh aKTUBHOCTL He NMpPOoTUB
noBbix MUKPOOPraHu3MoB, a cnocoBHOCTL
CUHTE3MPOBaHHLIX HY MoaoaBnsaTh POCT U pa3MHOXEeHWe
Bo36yAuTeneit 3aboneBaHui panca, ypoxai KoToporo
MOXET 6biTb YAaCTU4HO UMW MOMHOCTBLIO MOTEPSIH W3-32
duTonaToreHHbix Gakrepuin

Onpepenute, Kakne GakTepumn B BalleM permoHe
HaHocAT HanbonblwKn yuepb KysbType parica.

[na 3T0ro npoaHanuaupywTe, Kakue GaKTepuanbHble
3a6oneBaHnA PacNpPOCTPaHeHbl y Panca 8 BaleM pPeruoHe, K
KaKWUM MOCNEACTBUAM AN ero BbipaLMBaHuWs, YPOXanHOCTU
U COXPaHHOCTU ypOXKaa OHWU MOryT NpMBecTU.

Ha ocHoBaHWU NpoBeféHHOro aHanusa otbepu-
Te No onpeaenéHHbIM BaMW KPUTEPUAM ABYX
BO36yaUTCNCH, Bbi3blBalowmx 3aboncBaHus, Ko
Topble npepacTaBnaioTca Hanbonee BaXXHLIMU C
TOUKU 3peHUa arponpou3BoaCTBa.

CyLecTBYIOT HECKOMbKO Pa3fuyHbIX MOOXOQ0B K OLEHKe
aHTMOaKTEPUanbHOW aKTUBHOCTW TECTUPYEMbIX areHToB
OueHUTe UX CPaBHUTENbHBIE [OCTOUHCTBA U HEOOCTaTKMN U
BblGepuTe TOT, KOTOPLIM coBMpaeTech TecTUpoBaTL Bawu HY

PaspaboraiTe nnaH nccnenoBaHua aHTubakTe-
puanbHoro agencTema Bawmx H4Y:

Kak NMEHHO Bbl COGMDBETECb ero nposecTy,
nocnepnocBartencHble 3Tanbl, Heobxoaumoe obopynoBaHue,
NPUMEPHDbIe 3aTpaTbl BpEMEeHHU, 6e3onacHoOCTb DBﬁOT

He 336I:IHHI7JTC‘. UTO BaM HYXXHO NONYy4YUTh KONMUYECTBEeHHYIO
oueHKy BaktepuumaHoro aencTana HY NpoTUB pasnuyHbIX
natoreHoB. [na 3TOro Ayywe WUCNonb3osaTh MokasaTens,
obosHauaeMbin kak IC50 (unu UKSO) - nonyuHrubupyioLwaa
KOHUEHTpauus. OHa onpefenseTcs KaK KOHLEHTpauus
W3y4aeMoro areHTa (BewecTBa Unm YacTuubl), Npyu KOTOpoit
NOAABNAETCA POCT MOMNOBMHLI BCEX KIETOK TECTOBOro
opraHuama (B Bawem cnyuae, bakrepum).

Mockonbky MeToabl 0BpaboTKM AaHHbLIX IKCNEPUMEHTOB
LNOMKHLI  MNaHUMPOBATLCS! 3apaHee W yKasbliBaTbesl B
NPOTOKONE NPOBEAEHUA IKCNEPUMEHTa, BaM BYAET HYKHO
nposecTV nomck cnocobos pacyéta UKSO 1 noaxoasLumx
QNS 3TOro NPOrpPaMM UM OHNanH-cepBUCoB, BoibpaTb ToT,
KOTOPbIN Bbl CYUTaETe Haubonee NOAXOAALLMM U YAOBHLIM,
1 yKa3aTL ero 8 NPoToKone NNaHUpyeMoro aKCnepruMeHTa

NpUNOKEeHHOM daine pesynbTaT aKcnepumMerTa nNo Gak-
TEPULMOHOMY AEMUCTBUIO cepebpaHbix HY TREX pasnny-Hbix

pa3Mepos.

Paccuntante mn3 atux aaHHbix MK50 gna Bcex
aKkcnepumeHTos. Kakue HY 6yayt Haubonee
adhbekTnrHbI?



