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#101 Kak noBbicuth ypo:xxkail. CoBersl nHOIUIaHeTHAH. [li1010poaAHe NMOYBBI, KOHTAKT C
IU1a3MOMIAMHU, JHEPT U

VYyactauku: Hpuna IlogzopoBa, mpencraButenun MexsézagHoro Coroza M coOeceTHHUK
(arponom) u3 Kpeima

00:00 HauaJio Bu€O

C — Cynpba MHe TIoTapuiTa YHUKaIBHBIA CTydail ¢ BAMU TIOTOBOPUTE M TIOOOIIATHCS.

W — 3apascTByiite, 1oporue Apy3bs!

Mens 30ByT Upunna [ToazopoBsa. f SBisitOCh KOHTAKTEPOM C BHE3EMHBIMU LIUBUIM3ALUSIMHU.
U ceronHsi ¢ HaMu IPUCYTCTBYIOT:

1. mpeacraBuTeny ¢ wiaHeTsl Dciep: MuaracKayc — 6uoior, [TmocHuop — neckyccTBoBe;

2. mpeacrasurens ¢ IwtaHetsl llumop — JlullluoHu, KOTOpBIM SBIAETCA CHEIUAIUCTOM IO
acTpaJIbHBIM B3aUMOJCHCTBUSM C MaTepUaIbHBIM MUPOM;

3. ¥ Ba IPEICTABUTENS C IUIAHETHI THXT:

PayCumaanTpyuxT — DKOJIOT, CHEIHAIHCT IO OMOIKOJIOTHICCKOMY (PaBHOBECHIO)BOCCTAHOBICHIIO
mwianer; 1 CrpaiiMaHu — OHOJIOT, CIIENUANKCT [0 W3YYEHHUIO aHTPONMOMOP(HBIX BHUIOB HAaIIeH
Tanaktuxwu.

2Knem nepBbIX BOIIPOCOB OT Bac U cpa3y OyJeM MOSCHATH, KTO OTBEYAET.

02:20 IToBbIICHHE MTOAOPOANS MOYBBI B YCJIOBHSAX HEJOCTATKA BJIATH

C — Kak pe3ko NOBBICUTH IJIOJOPOAXE HOYBHI B YCIOBHUSIX HEIOCTaTKa BIard Ha [ore Halleld CTpaHbI?
VY Hac 371ech O4€Hb CyXO, OY€Hb Majo BBINAJAECT OCAAKOB, a OYKBAJIBHO B INOCIEAHHUH TOJ YTO-TO
HEOOBSICHIMOE TPOUCXOUT C TUIAHETOH (S He MOTY OOBSICHUTB, YTO?), U Y HAC CTAJNO OYCHb CI0XKHO
HOJTy4aTh BCXO/BI XJ1e0a — OCHOBHOM KYJIBTYPBI — TO, YEM ITUTAETCS YEIIOBEK.

Kak BOT MOHO pELIUTh 3TOT BONPOC: KaK PE3KO MOKHO MOBBICUTH MJIOJOPOAUE MOYBBI B YCIOBUSIX
HEJI0CTaTKAa BIIATH JIJISl IOTyYEHHUs XOPOIIUX YPOKaeB?

OtBeuator MuaracKayc u PayCumanu:

N — Ecnu HegocTaToK Biard M 3aCyLUIMBBIN KJIMMAT U HET YCJIOBUUN 1711 MEIUOPALUU, TO BaM HY>KHO
MMOABOUTE BOMY TION 3eMiIe. Y Bac Bemb Ha 3eMiie CYIIECTBYIOT NEPHOABI To/a, KOrAa €CTh
JIOCTATOYHO BJIaTH, HANpPUMeEp, 3UMOW: KOTJa BbINAJacT OOJBIIE OCATKOB, YEM B 3aCYILIMBBIC
MECSIIBI, TO BaM OCTa&TCsl TOJNILKO YTOOBI BJIary COXpPaHUTh B IMOYBE, M YTOOBI OHA HE MUcCHapsIach, —
CO3/1aBaTh BIIATOYAEPKUBAIONINE MEPONPHUATHS Ha 3eMJje. 3a 3UMy W 3a MEPUOJ TasHHUS CHETa: B
IyOWHE MOYBHI HAKaIUIMBaeTcs Biara. Ho kKorma HauWHaeTcs 3acyNUIMBBIA mepuon, korma ComHIe
HayMHAET CWJIbHO HArpeBaTh 3€MJII0, OHA BBIXOJIUT U ucmapsercsa. U ecnu HeT moxknael, TO OT 3TOTO
CTpajaroT JaXke IUIOAOPOIHBIE IIOYBBI, B KOTOpPHIE BHECEHBI NHUTATENbHBIE BemlecTBa. W Bce


https://youtu.be/ZrU9WCgVgdE

MUTaTeIbHBIC BEllecTBa Oe3 BIaru: He OyayT pacTBOPATHCS AJIS TOTO, YTOOBI IOCTYIIUTH B PACTCHUE H
IMO3TOMY YypOXasi MOXCET HE ObITh. U3 FHy6I/IHI)I IMOYBBI Ha IMOBEPXHOCTH BBIXOIAT, IMOXOXKHE Ha
pr6OLIKI/I — CCTCCTBCHHBIC KallUJIJIAPHBI. 4! KOorga OHHU BBIXOJAT Ha IMOBEPXHOCTH 3€MJIM, TO OT
WCTIApEeHUl OHM O00pa3ylT IUIOTHYIO BOASHYIO KOPKY, KOTOPYH HYXHO pa3BOPOIIUTH, YTOOBI
KaIlMJUISPBl Pa3pyLIMIIACE — U BCE OCTAHETCS Ha MTOBEPXHOCTH. TOJBKO JIENaTh 3TO HYXKHO MOKa BiIara
o 3eMJIEN eIlE eCTh — 3TO MEPBOE.

Bropoe: caxaTh pacTeHHE KaKk MOKHO paHbLIE 10 CPABHEHHUIO C BalllUM OOBIYHBIM BPEMEHEM, YTOOBI
OHO ycHeso HabpaTh POCT 3eNEHOI Macchl emé A0 CHIIbHON *aphl. 1 Toro, 4ToObl ouBa ObIcTpee
Iporpenach: K HEH HYXHO IpPHUBIEKAaTh TEIUIO: HANpUMeEp, IOKa emE JIKUT CHEr, TO MOXKHO
OPUCHINIATh €r0 YeM-TO TEMHBIM. Bo-NepBBIX, CHEr OyHeT MO3Xe TasTh W JOJbLIE OCTABaThCs Ha
MIOBEPXHOCTH; M €CIIM BOAA OT TasHMS CHEra KyJa-TO CTEKAaeT, TO €€ HYXHO 3a/Jep)KUBaTh Ha 3TOM
MeCTe, Ha 3TOM I10J1€, Te Bbl caxkaere. OIATh ke, CMOTPETh IO penbedy MOUYBBI: €CIIH 3TO — CKIIOH, TO
HYXXHO CakaTh B HU3WHE U UCIIOJIB30BATh BCE CIIOCOOBI yAepKaHUS CHE)XKHOM BIIarH.

07:40 IToBbIICHHE MIOAOPOAUS MOYBBI

C — Kak yBenM4HTh MMOCTYIIEHUE TUTATENbHBIX BEIIECTB JUII MUKPOOPTaHU3MOB, KOTOPHIE SBIISIOTCS
OCHOBOI1 BOCCO3/1aHUs TUIOAOPOAMS MOUBHI? JIJI TOrO MBI IPUMEHsIEM TaKHe pacTeHus Kak J[OHHUK,
Ocnapuer — 6000Bble KyJAbTYpPHI IUIS TOTO, YTOOBI HAKOPMHUTH 3Ty MHUKPOQUIOPY U BOCIOJIHHUTH
MIOCTYIUICHUE MTUTATENbHBIX BEIIECTB.

U — Mun, kak 6HOJIOT, TOBOPHT, KaK Jciep 3aHUMaJcs 3TUM BOIPOCOM, U Ha 3eMiie ToKe ObLIH TaKue
HUCCIICAOBAaHMUA. HJ’IOHOpOHI/IC IIOYBbI 3aBUCUT OT MHOXECTBA q)aKTOpOB: 1 HE TOJIBKO OT KOJIHNYECTBA B
HEH KaKMX-TO BEIIECTB, HO M OT MX CHOCOOHOCTH PAaCTBOPATHCS B TOH K€ BOJIE U ITOCTYNATh K KOPHSIM
pacTeHHid. DTO OYEHb 3aBHCHT M OT YPOBHSA KHCIOTHOCTH: IIOTOMY YTO, €CJIM OyAeT CIHIIKOM
OonblIas KUCIOTHOCTh, AK€ €CIIM BBl TyJa BHECETE MHOTO a30THCTBIX BEIECTB, TOTO K€ KalHs H
T.II., — OHU NEPEHAYT B Ty $OpMY, KOTOpasl HepacTBOpMMa HIH TUIOXO yCBauBaeTcs pacTeHUsIMHU. To
€CTb BEIIECTBA MOTYT ObITh HE YCBOEHBI IO JPYIMM KAaKMM-TO IPHYMHAM; MO3TOMY IpEXIe ueM
TOBOPUTHh O KOHKPETHBIX Mepax, XOpomo Obl ObUIO B35ATh IMOYBY HA aHAIU3: HECKOJBKO TMPOO C
MMOBEPXHOCTH M W3 IIIyOWHBI, Tae-To cM 10, B 32aBUCHMOCTH OT TOTIO, YTO BBl COOMpAETECh PACTUTh
(epeBbsi, KyCTapHUKU WM TpaBbl). JlepeBbs Beb TOXKE JOJDKHBI PACTH HA TUIOJOPOIHOI TOYBE, H Y
TUTOJTOBBIX PACTEHUH — IIy0XKe MmocaiKka.

09:50 Anaan3 Ha KHCJIOTHOCThH

U — TToaTomMy 4TOOBI BECTH KOHKPETHBIH pa3roBOp, HY)KHO CJeNlaTh aHaJIM3 Ha KUCIOTHOCTH. Eciu
OHa, HaIllpUMep, MOBBILIEHA, TO HY’)KHO €€ CHWXKATh CIECLUAIBHBIMU BEIIECTBAMU U CaMO€ IPOCTOE —
3T0 coeanHeHus: Kanpuus Cat+. OTo JaéT IMEIOYHYIO PEaKLHUIo, U B 3aBUCHMOCTH OT THIIA ITOYBBI U
YPOBHS KUCIIOTHOCTH, HEOOXO0AMMa OnpeAeaEHHas 1032 Ha KaX /bl KBaJAPaTHBINA METP.

10:28 O moYBeHHBIX HACEKOMBIX

M — 3anor ycmemHoro pasBUTHsI MHUKPOGIOPEI M BOOOIIE IUIOJOPOAUS — 3TO XKU3Hb IMOYBEHHBIX
HACEKOMBIX (YepBH, MOKPHIIbI, MHOTOHOXKH). Cpenu HaCeKOMBIX, KOHEYHO XK€, €CTh M BPEIUTEIH.
Ho ectp u Takue, KOTOpbIe MUTAIOTCS HE KyJAbTYPHBIMU PACTEHUSIMH, @ MUTAIOTCS TUKUMU U TIPH 3TOM
UTPAIOT TOJIOKUTEIBHYIO POJb NPH MOYBOOOpa3oBaHMU. OHM HE TOJNBKO IMEPEMEIIUBAIOT IOYBY,
CIOCOOCTBYS JydIlleMy MPOHUKHOBEHHIO BO3/yXa, HalpUMep, K KOPHSIM pacTeHUIl TOTO e a3oTa.
[Moromy uTO, ecnu BbI BHECETE MHUKPOOBI, KOTOphIE MOTYT B3aMMOJICHCTBOBATH C KOPHSMH U



BBIJCNISTH TP 3TOM a30THBIC COENMHEHHUS, — B JIIOOOM cilydae 3TH MHKpPOOBI MOTYT BCTYNAaTh B
PeakIuio ¢ a30TOM BO3/yXa, TO €CTh JJISl 3TOTO HYXXHO TMOCTyIJIeHHe Bo3ayxa. llepememmBanuem
3TOrO BCET0 3aHMUMAIOTCA HACEKOMBIE. A TPOIYKTHl WX OOMEHa BEIIECTB W WX COOCTBEHHBIE Tena,
KOTOpBIE OCTAIOTCS MOCIe MX CMEPTH, TOXKE pasjiararoTcs MUKpoOamH, — M BCE ATO IOCTYNaeT B
MHUKpPO3JIEMEHTHBI cocTaB. [lo3TOMy He CTONB BaXKHO MHUHEpaJbHbIE YIOOpEHHUS HE MPUMEHATH,
caMoe Ba)XHOE — CHHIKATh KOJIMYECTBO BEIECTB, KOTOPbIC YOWBAIOT HaceKoMbIX. [loToMy 4YTO ecTh
TaKue MEeCTHLUABI, KOTOpbIe YOUBAIOT HE TOJILKO BPEAHBIX, HO M IOJIE3HBIX HaceKOMbIX. Kpome Toro,
€CTb HACTOJIBKO SIOBHUTBHIE, KOTOpBIE, PACTBOPSSICH B JIOKAE U BIUTHIBAsCH B IIOYBY, YOMBAIOT
[IPOCTEHIINE MHUKPOOPraHW3MBl, >KUBYIIME B IIOYBE, 3aJadya KOTOPBIX IlepepadaTbiBaTh, CBOMMHU
(hepMeHTaMU, CIOXKHBIE OPTaHUYCCKUE BEIIECTBA — B 00JIEE MPOCTHIC BEIIECTBA. DTO M aHARPOOHKIC
MHUKPOOPTraHU3MbI, KOTOpble MOTYT pa3BUBATbCs 0€3 KUCIOpOoJa; W a’pOOHbIE MUKPOOPTaHHU3MBL,
KOTOpbIE Pa3BUBAIOTCS TOJBKO C KHUCIOPOJIOM; U MPOCTEHILINE, KOTOPbIE OAHOKJIETOYHbIE U MHOI'HE
npyrue. To ects OMOIIEHO3 MOYBBI MOXKET OBITH HAPYIICH AaKe HE MUHEPAIbHBIMH yJOOPEHUAMH, a
TEMH MECTUIHIAMH U TepOMIMIaMH{, KOTOpbIe TPHUMEHSIOTCS MpOTHB Bpexutenei. Iloatomy mo
BO3MOXXHOCTH CHM)XKaTh MX KOJMYECTBO M NEPEXOJUTH HAa MEHEE arpecCUBHBIC METOIbI OOPHOBI C
BPEIUTEISIMHU KYJIbTYPHBIX PACTCHUH.

14:00 Cnoco0b1 yno0peHusi moYBeHHOH OHOTHI

C — Kakue ucnosiap30BaTh METOABI IS YCHUIICHHS KU3HEACSTENbHOCTH TIOYBEHHOH OMOTHI aHa3pOOHO
M a3pOOHBIX OaKTepuii?

N — BHocuTh OpraHMYEcKHE BeEUIECTBAa, KOTOpHIE YyXKe conaepkaT MHUKpoObrl. Camoe mpocToe
JOCTYITHOE B BalllMX YCJIOBHUSX, — 3TO Ha OrOpPOJE WM IOJ€, Ha KOTOPhIX YTO-TO POCIIO B MPOILIOM
rony, AenaTh YepeOBaHUE: HA OJHOM MOJe, HalpUMep, OAUH T'OJ PacTéT ONpeAeEHHOE PacTeHUeE, a
MOTOM 3TO PacTeHUE MEPEHOCT Ha APYroe MecTo. A Ha TOM MECTe B JIFOOOM CIIydae eCTECTBEHHBIM
CIOCOOOM BBIPACTET MPOCTasi TpaBa M3 CEMSH, MPUHECEHHBIX BETPOM U BOJOM. MOKHO KOHEYHO U
MOCesITh TPaBy, HO B OCHOBHOM OHa caMa PacTET, €CM HE yXa)XUBaTh 3a MOYBOM; M 3Ta BBIPOCIIAS
TpaBa CTaHET KOPMOM JJIsl JKUBOTHBIX, U HY’KHO IOTOM BCE JIETO IACTH HA 3TOM MECTE >KUBOTHBIX.
Taxke 3TO MOTYT OBITh IITHUIIBL: TYCH, YTKU, KYPbI, KOTOPbIC IIUILTIOT 3TY TPABY U KPYIHBIA pOTaThIH
CKOT, KOTOpBIE B IpOILecCe MHIICBAPEHUS, €CIM OHM OyAYT TaM HaXOIUTbCs, — OyIOyT BBIOEISTDH
BEIIIECTBA CBOEH KU3HENEATENbHOCTH. M 3TOT METO SIBIAETCS CaMBIM IMPOCTHIM, TaK Kak He TpeOyeT
BHECEHHSI NCKYCCTBEHHBIX BEIIECTB, KOTOPHIE HY)KHO IMOKYIMATh M PACIBUIATh MOJKOPMKY M3 KaKHX-
1100 MUKPOOOB MM OaKTEepUH, TaK KaK B TIOUBE BCE 3TO yKe ecTb. M0OKHO, KOHEUHO K€, KaK JieflaeTe
BHI: eI BBIPACTUTH 3€IEHYI0 Maccy M3 OOOOBBIX KYNIBTYp, WIH JHOOOH APYrol TPaBbl, MK TOU XKe
HIIEHHIIBI, HanpuMmep. Benp mobast 3enénas Macca COACPKUT XIOpOQHIII, COSAMHEHHE MEIH | T. 1.,
TO €CTh B JIIOOOM cllydae B HEW cojepkaTcs HYKHbIC BEIECTBa, M 3TY MAacCy MOXHO CKOCHTh H
3akorath. Ho Ha 3TO BCE HYXHO oOmpenenéHHOe BpeMms, YTOOBI 3eléHas Macca TpeBpaThiach B
MMTaTeNbHBIE BEIIecTBa. A TO, YTO BBIXOJUT W3 JKUBOTHBIX W IITHIL| TpeOyeT MEHBIIUX 3aTpaT
BpEMEHH, TaK KaK y HUX B KHUIIEYHHKE WAET aKTUBHBIA Tpollecc 3a CYET YacTH MX COOCTBEHHBIX
MUKpoOOB. [1oaTOMY HaHHBII coco0 mydie.

17:22 BpipamuBanuu 0UOMacchl B J1a00paTOPHBIX yCIOBHAX

C — Cnacu6o 3a orBer. Ho 3a mocnemnee Bpems, mocie pa3aia Coerckoro Coro3a, KHBOTHBIX
HACTOJIBKO YMEHBIIMIIOCH, YTO 3TOT METOJ] AJIs Hac — yXe mpoiineHHsli stamn. Iloatomy, XxoTenoch 6b1
MOCOBETOBATHCS, TAK KaK Mbl XOTUM HCIOJL30BATh JIPYTYI0 TEXHOJIOTHIO. JKHBOTHBIX y HAC OUYCHb
MaJio, B HaIlleM XO35CTBE HU MTHIL HET, MPaBJia ceiiuac Havalu yXe BhIpalliBaTh, HO 3TO enié moKa
HACTOJIbKO MHU3CPHOC IMOCTYIUICHHE OT HHUX Q)eKaJmﬁ, KOTOpPBIC MBI PAHbOIC HCIIOJB30BAJIM KaK
ynoOpenue. A ceiiyac Mbl OepéM HEOOJBIIOE KOJUYECTBO ITOTO OPraHUYECKOrO BEIECTBA:
MOMEIIaeM ero B BOJY, JOOAaBJIsIEeM Tyla YIrieBOJbl M OONBINIOE KOJIHUYECTBO KHCIOPOAA W, TAaKUM
o0pa3oM, B T€YEHHE CYTOK — MaKCHMyM JBO€, MBI MOXXEM B Pa3bl YBEIWYHTHh W BBIPACTUTH HAIIY



Oromaccy, KOTOPYIO MBI PacTBOPSIEM B BOJIE; a IIOTOM — Yepe3 OINPBICKUBATEIM — BHOCUM B TIOJS,
9TOOBI YCHIINTH paboTy OmorieHo3a. Kakum o0pa3oM MOXKHO emié yCHINTh 3Ty padory? U sBisercs
JIX OTO IpaBUJIBHBIM HAIIPpaBJICHHUEM B pPaCTCHUCBOACTBC Jid TOTO, 9TOOBI YBCIUYUTH IJI0A0POAUE
MOYBbI?

19:15 CpaBHeHne pa3HbIX METO0B OHOLIEHO3a

N — B mo6oMm ciydae, Korzna BBl BhIpaliuBaeTe MUKPOOBI B MPOOMpPKE M TIOTOM pacHbLIseTe WX Ha
MOYBY, — 3TH MUKPOOBI TOJDKHBI YEM-TO MUTATHCSI M PA3MHOXKATHCS Ja)Ke KOTZla HEeT el pacTeHUH B
II0YBE, U MEPESKHUBATh TE BPEMEHA, KOI/la Bbl PACTEHHUs €II€ HE MOCAAUIN U KOIZla OHM ell€ TOJIBKO
pacTyT u pa3BuBaroTcs. M eciu B ouBe He Oy/IeT y»Ke TOTOBOM OPTaHUYECKON MacChl, O KOTOPOW MBI
TOBOPHIIH, — JUISI MHKPOOOB OyJleT OYeHb CII0KHO BBIKHUTH B KOHKYPEHILIMH APYr ¢ ApyroM. KoHeuHo
3TO HECKOJIBKO MOBBICHT IUIOAOPOINE [TOYBBI, HO 51 HE BHXKY 3TOT METOJ JIy4Ile TOTO, YTO HPEATIOKUI
A1.

20:10 Crioco6 yno0peHusi ¢ MOMOIIbLIO MTHUI

W — Jlydire KynmuTh )KUBOTHBIX U YaCTh PAOOTHUKOB HAIPABHUTH IS yXO/a 32 HUMH. KynmuTh MOXKHO
JKUBOTHBIX, 32 KOTOPBIMH HECIIOXHO YXa)KHBaTh, TE€X € CaMbIX NTHI, KOTOPbIe OOJbIIE BCErO
BBIICJISIFOT 3TOM KaueCTBEHHON OMOMACCHI, U KTO XOPOIIO €CT MOJIOJbIC COPHSAKH. ITO OOBIYHO T'yCH,
YTKH, KOTOPBIE MOTYT MOYBY OBICTPO BOCCTaHOBHTBH. BBl MOXKeTe BPEMEHHO OTOPOAMTH 3THX NTHIL
CeTKAMHU W HE HAHUMATh YENIOBEKa, YTOOBI MUX MACTH. YTPOM BBITOHSATH UX B COJHEYHBIA JICHB,
BEYEPOM — 3arOHATh, IOCTABUTH BOJY U MHOTO 3epHA HE J]aBaTh, MHAYEC OHM MaJlo OyAyT eCTh TPaBy.
K TOMY K€ BEI, 3a 6-7 MECALICB AOIOJHUTCIBHO BBIPACTHUTE IMPOAYKIHIO UIA pCaln3allii U OILIAThI
Pacxo/ioB Ha Te K€ CeMEHAa. A TOCIie 3UMBI BbI [TOCAIUTE PACTCHUS B TY IOYBY, HA KOTOPOW TTHIIBI
ObITH BCE JIETO, — M Y Bac OymeT COBCEM Ipyroi pesynbrar. M mmoc Ko BceMy y Bac OyayT emié
CPEICTBA OT pealii3allii MPOIyKIIMH, KOTOPYIO BbI BRIPACTUTE B (DOpME ITHIL.

22:12 IloBbIIEHHE YPOKAWHOCTH Yepe3 HU3KOYACTOTHbIE TeHePaTOPhI

C — Jlonroe BpeMs MBI ¢ YUEHBIMH 3aHIMAIIACh TIepeHOcoM nHpopMarmu a3ora, Gocdopa, kamus Ha
pactenus. Mbl Opaiid HeOOJNBIIOE KOJIUYECTBO YAOOPEHUH, JIeNad pacTBOPHI, TIOTOM HCIOIb30BAIN
HU3KOYAaCTOTHBIC TEHEPATOPHI M CTAPAIHUCh NIEPEHECTH 3Ty MH(OPMAIUIO HA pacTeHusl. SIBIsieTcs au
ATO MPSIMBIM ITYTEM JUIS TTOBBIICHUS YPOKANHOCTH paCTCHUMN?

N — Ecnu y Bac ectp pe3ynbTaThl MPOTOKOJIOB 3THX HCCIEIOBAaHHWS B MHUCHBMEHHOM BHJIE, TO €CTh
HCCIIEZIOBAaHUE POCTa PACTEHHWH M MAcChl €ro0 IUIO0B MPHU MCIIONBb30BAaHNHU H3ITydaTelisl, KOTOPHIi BBI
Ha3BaIM M PE3yJbTATHI 110 PACTEHHUAM, KOTOPbIC TPAJAULMOHHBIM CIIOCOOOM BhIpaliuBaguch. EcTb nu
y Bac MPOTOKOJbI HCIBITAHWN Uil PAa3HbIX BUAOB PACTEHUH, YTOOBI MOXKHO OBUIO MX CPaBHHUTH?
[ToTomMy 49TO TO, YTO BBl Ha3bIBaeT€ HU3KOYACTOTHBIM T'€HEPATOPOM, KOTOPHIN YIABIMBAET YacCTOTY
tdoctopa, uTO BBI CKazadH, — sl €r0 JIMYHO HE BUAET U MOTY TIOAYMAaTh BCE UTO YrOJIHO, IIOTOMY YTO
II0-Pa3HOMY MOYKHO 3aKOAMPOBATh YAaCTOTY U IO-Pa3sHOMY MOXHO e€ mepeHocuTb. Ho B mobom
cllyyae 3TO YCHJIMT IPOHUKHOBEHHE BELIECTB B PACTEHMSA M MX CIIOCOOHOCTh yCBAauMBaTh BEIIECTBA,
yXke KOTOpbIe ecThb B Iouse. [loromy uTo cama o cebe, ycTaHOBKA, 3aAMEHHUTh BEILECTBA HE MOXKET.

24:06 Ilomompb pacTeHHSIM Yepe3 MJIA3MOMIHbIE HUBUIN3ALUI

N — Ectp mroau, KOTOpbIE SBISIIOTCS KOHTAKTEpaMHM ¢ miasMougamu. 3Haete, na? Hekoropble
TUTa3MOUJIBI, OOINAsACh C KOHTAKTEPaMU, MOTYT HANpaBISATh SHEPTUI0 depe3 cels, depe3 pyKu
KOHTaKTépa — Kak pa3 Ha ycuieHue mioaopoaus. Ho Bcerna sta mnasMouaHasi SHEPTUs HaIlpaBjicHA



HE Ha TOYBY, @ HA CaMH PAacTEHUS: YEJIOBEK 3apsKaeT CEMEHA, 3apsKaeT BOJY, KOTOPOH ITOJIMBAET,
MBITASCH OOMIAThCS C CaMUM pPAacTEHHEM M y BCEX PACTEHHWH €CTh OCOOBIA BHUJA PaCTHUTEIHHON
rpynnoBoil Jlymu, B KOTOpPBIX OHA BOIUIOLIAETCS, IOAJNCPKUBAsi OSHEPIETUKY Yepe3 TaKue
JHEPreTHUYECKUE CBSI3HM, HAIIpUMED, Yepe3 IIa3MOMI0B WM CAMHUX JIFOAEH, KOTOPBIE YyBCTBYIOT 3TO.
OnHu HacTpaMBalOT PaCTEHHUE B3SITh TO, YTO MOJIE3HO OT uenoBeka. M 3TotT MeTox Toxe 3¢ (eKTUBEH, U
3TO UCCIEAYIOT W Ballld y4€Hble. ECiIM pacTeHHE YyBCTBYET IOJIOKUTEIBHYH) JSHEPIeTHKY, TO Ha
OMHOH W TOH K€ TouYBE pacTeHHe OylIeT pacTH ObICTpee M BHIIIC: OHO OyIeT ycToW4HmBee K
3a00J1eBaHUsM, Y HETO OyIeT yCTOMYMBEH UMMYHHUTET.

25:45 O6 uMMyHUTeTE pacTeHuii U UX 3a00J1eBaHUIX

U — Benp y pacTeHHi TOXe €CTh CBOM MMMYHHUTET K Pa3IHYHBIM HEONaronpusITHBIM (akropam
Cpeabl, K KOTOPBIM OTHOCSTCS OakTepuu, TPHOKU U BPEOUTENH, IIOTOMY YTO OT BPEAMUTENICH pacTeHHe
TOXKE MOXET 3allUILAThCs, HAIpPUMEP, PAaCTEHHE MOXET BBIPA0ATHIBATh 3amax, KOTOPbIM OyneT
HeTIpUBJIeKaTe]IeH. To ecTh Y pacTeHHI €CTh TOXKE MHOTO CIIOCOOOB 3aIUTHI, MPOCTO Y KyJIBTYPHBIX
pacTeHuid OHU COUTBI YEIOBEKOM, KOTOPBII MHOTO Ca’KaeT OJHOTHUITHBIX PACTEHHUH B OHOM MecTe, He
codeTast X JAPYr C APYroM, M BeA€T caMm OOph0y C BPEIUTENSIMH B CIHIIKOM OOJBIIOM OOBEME.
UenoBexk Hapywmmia Iporecc cuMOMO3a C HAaceKOMBIMH, C APYTMMH pacTeHusiMu u T. 1. Ecnm,
HamnpUMep, BBl YBUANWTE AMKOPACTYIIWE PACTEHHUS Ha MPHUPOJE B TOH K€ CaMoil MouBe: BbI MOXKETE
YBHIETH CKOJIBKO OHU JAIOT IUIOAOB, CEMsIH, PACTUTENBHOM 3eN€HOI Macchl — 0e3 BCAKOTO yxoja
YeIlOBEeKOM. XOTS HX TOXE IMOpakaroT BPEIUTENH, IUKOPACTYIIWE TpaBhl, JEpeBbs, OOJIE3HH,
BHpYCHBIE 3a00JeBaHMs, TPUOKOBBIE U IPyTrue, MHKPOOBI TOXKE MOpa)xaroT, TeM Oosiee 6e3 yxona 3a
Humu. Ho 3T0 He uaér HU B Kakoe CpaBHEHHE C TEM, YTO, €CJIM OCTABUTH KYJIbTYPHOE pacTeHue Oe3
NOTIEUEHHs YeJIOBEKa COBCeM. 10 ecTh Bbl BHIHWTE, YTO MMMYHHUTET KYJIbTYPHBIX PAacTCHHH M HX
CIOCOOHOCTh K aJalTallid K OKPYXKAaIoIleH cpele — yKe CHIbKeHbl. [103ToMy, 4TOOBI HOIYYUTH
XOpOLINH ypo)kaii: HEe CTOJIb Ba)KHO IOBBIIATH IUIOJOPOJAME MOYBBI, PErYIMPOBATH TEMIEpPaTypy,
PErylnupoBaTh BIAXKHOCTh M Apyrue (akTOpbl BHEIIHEH cpelasl, a BaXHO 3aHATHCS CaMHMHU
PAacTeHUSMH: HOBBILICHUEM HX >KU3HECTOMKOCTH U YHEPTETHUYECKOro OOILEHHS C YEeJIOBEKOM. 3/1eCh
yke oHATHO, 4To Ha 2000 ['a — Takue METOBI YK€ HE MOJONAYT, TOTOMY YTO BBl BBIPAIIMBACTE TS
TOrO, YTOOBI MCIIOJIB30BATh 3TY NPOAYKLUUIO B MPOMBIIUIEHHOCTH, KOHEYHO >ke. Ho 1yia 4acTHBIX
XO3AHCTB, KOTOpbIE OoJble i ceOsl BBIPAIIMBAIOT PACTEHMS, Ul MOTPEOJICHUS CBOMMHU WICHAMH
CEMBHU ¥ JIMIIb HEMHOTO JJIsl MPOJaXKH, — €CTh Y BaC COTHH THICSY TAKHX MEJKHX XO3SUCTB IO BCEH
Poccun, u oHm TOXE celfyac HaC CMOTPSIT, — U TIOATOMY 3[€Ch MPUEMIIEM JMYHBIH KOHTAKT C 3TUMH
pacTeHusAMHu.

29:00 PexoMeHaanmuu mo B3anMMoOJAeHCTBHIO ¢ PACTEHUSIMH Yepe3 MJIa3MOUI0B

n-4 MOTy AaTb pEKOMCHAAIINU IJIA TOTO, YTOOBI KaK-TO B3aMMOACHCTBOBATh U 3apsKarTh. 910 6y):[eT
IMOBBIMIATE SHCPICTUKY CaAMOT'0 PACTCHHUA U €TI0 CIIOCOOHOCTH K ajanTainuu.

C —_Cmacu6o 6omnpmmoe. To, 0 uéMm celiyac OBUTO CKa3aHO, S OYEHb BHUMATENBHO CIIyIIAl U MOTY
cKazaTh, 9T0 30 JIeT s 3aHUMAJICS ¢ YIEHBIMHU M HCIIOIH30BAT CBOW OMOIHEPTeTUYECKUN TTOTCHITHAT.
Mpi1 n3ydanu BIUSHUE Ha PACTEHHS, OMOIIONE YSIOBEKa, H3YYalli BIUSHUE IPYTHX TEXHOJIOTHH U T. 1.

C — Kak ke BBITH HaIllpsIMYIO Ha TUIa3MOWIHBIX KOHTAKTEPOB JJISI TOTO, YTOOBI B HAIIMX KPBIMCKHUX
YCIIOBUSAX YBEIMYHUTH MTOCTYIUICHHE BJard B MouBy? Kak CKOHTaKTHPOBAaTh, C KEM U KaK 3TOT TUAJIOT
MPOU3BECTHU MPABUIBLHO?

N — BBl u Tak, KTO yK€ 3HaeT O CYIIECTBOBAHUU IUIA3MOMJOB, U Yy Bac YXE €CTh JOCTATOYHO
SHEPreTUKHU JUIsl B3aUMOJENUCTBUS ¢ HUMU. Bbpl camu u Bamm Apy3psi: yeM HCKaThb KOTO-TO CO
CTOPOHBI, KTO HE BOWIET, BO3MOKHO, B KOHTAKT M HE 3aXOYET B3aUMOJIEHCTBOBATb B TOM PUTME,



KOTOpBIN kenaere Bol, — Bam 1 Bamum Ipy3bsaM MOKHO caMHUM HacTpoHuThes. Tem Gosee Ber mrobute
npupoay, ¥ 3TO BHAHO 1o Bam, m yyBcTByeTe MHorue Bewmu. Hanpumep, BugHo mo Bameit
SHEpPreTHKe, 4TO, MOJOHIA K HeOONBIIOMY NepeBy WM KYCTHKY, Hampumep, K aOpHKOCOBOMY
JepeBy... Bl MokeTe, MOCMOTpPEB Ha HETO M MOTPOTaB, — MOXKETE TMOHATh, YTO €My HE XBaTaeT. JTO
TOe Takoe Oecco3HaTeIbHOE OOIIEHUE ¢ TIIa3MOUIaMU.

31:21 O Ayme pacTeHuii

N — Iloromy uto pactutenbHbele [lymm, kak W KUBOTHbIE [lymM, OHM CO3JAIOTCS W3 SHEPTHH
IUTa3MOMIHBIMH LUBUIN3aLMAMHU. TO €cTh, pacTeHHs U >KUBOTHBIE — 3TO, 00pa3HO TOBOPS, UX IETH.
IToromy uto Jlymu BOILIOLIAIOTCS U TaM; a pacTE€HUE, KaKk BbI 3HaeTe, — TOXKE KUBOU OPraHU3M: HE
TaKoe CYIIECTBO, KAaK JXUBOTHOE, HO YX€ XKUBYIIUN OpraHu3M, B KOTOPOM €CTh IPOLECCHI NMUTAHUS,
pa3sMHOXKEHUS U T. 1. 3HAUMT, B HEM €CTh JKU3Hb. A TJ€ €CTh XKH3Hb, TaM BorionieHa lyma. [Toatomy
yToObl BaM BOHTH B KOHTAKT C 3TMMH IJIa3MOUAHBIMU LMBWIIN3ALMSIMHU, KOTOPbIE KyPUPYIOT XHU3Hb
pacTeHuid, — MompoOoBaTh 3apsKaTh Yepe3 3TUX MIa3MOMJIOB: BOY MJIM CEMEHA, HJIM CAMH PacTeHHS,
HanpuMep, XOIUThb Cpelr HUX. XOTs €CTh MHOTO pasHbIX CIIOCOOOB W y Ka)XXAOTo IIa3MOWAA OHH
cBou. Bam nim Bammm apy3bsiM, KTO MOXKET HACTPAaUBaThCs HA KOHTAKT, MOXHO I1OIIPOOOBATh CaMUM
CTaTh 3TUMM KOHTakTépamu. EcTh TOXe MHOrO pas3HbBIX ClIOcOOOB M OOBIYHO 3TO JENAeTCs 4epes3
Bricmiee 4. 3ampoc naér x Bamemy Briciuemy f u, ecnu Bel aToro xoturte u noaxoaure no Bamum
BUOpauusm, a sl YyBCTBYIO, YTO 3TO BO3MOXHO, — IPUTTIAILAETCS KypaToOp-TIa3MOUI.

33:13 O0 ucno/b30BAHMYU 3eMHBIX PACTEHUH NPEACTABUTEISIMU APYTUX HUBUIM3ALMA.

C — Cnacubo 0oJibIioe 3a OTBET. BhIpaluBaroT Jin NPeJCTABUTEM BalllC UBUIM3AIMHA TPOAYKTHI
MUTAHUS WIK UX 3JIEMEHTHI Ha 3eMJiie, KOTOPbIe TTOTOM HCHOJIB3YIOT B CBOMX HYXKJax? DCIECPOBCKUE
U, MOXET, APYrUX HUBUIU3aMi, kKoTopble MunracKayc 3naer.

U — Brl nmeete B BUy Ha TOBEPXHOCTH 3€MJTH MJIM HA HAIMX 0a3ax, Tak KakK 3TO pa3HbIe BEUTH?

C — Ha cBoux muaHeTax W 4YaCTHYHO BBIpal[uBas Ha 0a3aX WM TepepadarhiBas 3TU MPOIYKTHI,
JIOCTaBJIsIsA UX Ha 0a3y?

1 — Bel nMmeeTe B BUly BBIPALIMBAIOT 3CJIECPOBLBI WM IPYrUe HUBUIN3ALUU PACTECHUS CBOEH IIAHETHI
Ha Bamen 3emie?

C- I[a, Ha HaIleH IJIAaHCTE, a IIOTOM HX HCIIOJIB3YIOT. W HaOGOpOT, Hallly paCTCHHUA BbIPAIUBAKOT U
HUCMOJIB3YIOT I CBOUX Hy)I(,I[‘7

N — Ckopee — BTopoe. MBI nccnenyeM pacTeHHUs, KOTOPHIE MOAXOASIT HaM M0 MHUKPOAJIEMEHTHOMY
COCTaBy, XOTs ObI 110 TOMW e SHEPreTUKe. Besb Mbl CXOHBI B TOM, YTO MbI JIBIIIUM KHACIOPOIOM, MbI
CXOJHBI BO MHOTOM B IIUTaHWH, HO HE BCEM KOHEYHO, TaK KaK HAIIIM IT0YBA U BOJA COEPIKAT MaKpo —
¥ MHAKPOD3JIEMEHTHI B HECKOJIFKO JPYrOM COOTHOIIEHWH. V1 MHOTHIE Bamy pacTeHus], ¥ UX IJIOJBI — HE
BCE, HO MHOTHE — HE NMPUHECYT HaM Bpe/a, U Mbl IMH HE OTPaBUMCS, HO 0€3 CIelHanbHBIX J00aBOK
OHM HE MPUHECYT HAM TOW IMIONIb3bI, KaK HAIld PACTEHHs, MOTOMY 4YTO y HHUX HE OyJIeT TOro
MHUKPO3JIEMEHTHOTO COCTaBa, 0COOEHHO, €CIIH ITOCTOSHHO HaM UX YIIOTPEOIATb.

35:35 Ucnoab30Banne NPOAYKTOB MepepadoTKHU KU3HeAesI TeTbHOCTH

C — Cnacubo 6omnpioe 3a oTBeT. S ObUT 3HAKOM C MpeAcTaBUTEIEM OTpsiaa KocMoHaBToB Poccun. U
OH MHE paccKasblBajl, YTO, HAaXOIsIChb B KOCMOCE, OHHM HCIIOJb3YIOT IPOIAYKThl IEepepabOTKU I
MOJICpKAHNS ~ KHU3HEeNeATeNbHOCTH. Kakue  TpPOAYKTBI  KHU3HEAEATEIHbHOCTH  HCIOJB3YIOT



IpeaACTaBUTCIN APYTUX ]_[I/IBI/IJ'II/IBaLII/Iﬁ Ipu JJIUTCIIbHBIX nepenéTax B Kocmoce?

W — VY nHac He OBIBaeT TaKWX JITUTEIHHBIX MEPENETOB, 9TOOBI TPEOOBATOCH UCTIOIB30BATH MPOAYKTHI
nepepaboTku. B 1r000M cinydae nake Ha KOCMHYECKUX 0a3ax, KOTOPBIE PACHOIararoTCs B OTKPBITOM
MMPOCTPAHCTBE KOCMOCAa WJIM Ha KPYMHBIX acTepousiaX, IJIe€ HET COOCTBEHHBIX PECYpPCOB,
HEOOXOIUMBIX IS KU3HEAEATEIbHOCTH, HET KHCIOPOa, BOABI M APYTUX HEOOXOJMMBIX HaM BEIIECTB
W DHEPTui, — MBI BOIY M KHCJIOPOJ Yallle BCETO MPUBO3UM Ha JPYTHX KOpabisix B KOHTECHHEpax.
[ToTroMy 4TO TmepemelneHue Halle MO KOCMOCY HE MpEeanojaraeT Takoi OOJBIIONH 3HEePreTHIeCKOi
3aTparbl, Kak BTOPUYHAs IepepaboTKa BEUIeCTB, BBIIICIIINX U3 HAITUX OPTaHU3MOB, KaK 3TO ObIBaeT
y BalmIuX KOCMOHABTOB, JUIMTEIHHO IUIABAIOIINX MOPSKOB, KOTOPHIC TOXE HCIIOJB3YIOT TOI00HEBIC
MPOAYKTHL. A y coTpyaHukoB Mex3Bé3mnoro Coroza HET HEOOXOIUMOCTH B 3TOM, MOTOMY YTO MM
MpoIIe TPHUBE3TH BCE HEOOXOAMMOE Ha KOpaONIiX, KOTOpble padOTalOT Ha TPaBUTAIMOHHBIX
JBUTATENSX, T UAET OBICTpOE TepeMeleHre, H 100bua SHEpriuy He 3aHUMAaeT MHOTO BPEMEHH H

pecypcoB.

38:06 3amuTa pacTeHHil 0T 3aMOpPO3KOB

C — VY nHac B mociegHee BpeMs, 0OCOOEHHO IOCIIe Havaja BECHBI, IIPOUCXOAT OOJNBIINE 3aMOPO3KH.
Kaxknpiii Tom TepsieTcss OOJIBIIOE KOJMYECTBO PACTCHHMU, KOTOPbIE MOI'YT NPHUHOCUTH ILIOJIBL
[Momép3nu B 3TOM rofy GpyKTOBBIE Caabl B OonbInX 00bEMax. Kak 3auTUTBCS OT 3aMOpPO3KOB?

U — 310 BoOmpOC, 0 KOTOPOM 51 TOBOPUJI paHee, U OH BOOOIE 00 ajganTaluy K OKpYyKaromeHd cpere.
Brl roBOpHTE, UTO Y Bac OBLTH MMOBPEKIACHBI XOJI0I0OM HEKOTOPBIE KyIbTYpHBIE pacTerna. Ho ecnu BoI
MOCMOTPUTE Ha OKPY’KAIOIINE WX JUKOPACTYIIHE PACTEHHs, KOTOpble ObUTH B 3TOH e TeMIepaType
TaKoe KOJMYECTBO BPEMEHH, TO BBl MOXKETE€ YBHUIETh COBEPLICHHO WHOH pe3ynbTaT: OHH Ooiee
IIpHUcHoco0IeHb! K 3aMOpo3KaM. M u3-3a Tol mpoOiemsl, UTO 51 03BYYHBAJl paHee, YTO B UX CEMEHax
3aJI0KeHa Takasi TeHeThdeckas MH(POpMalus, 4TO UX 3aluiiacT oT xonoxaa. Eme oueHb Goublryro
POJIb UTPAET, KAKOE 3TO PacTEHHUE, U BOOOIIE 0 UEM MOKET UATH PeUb.

C — Peub un€r o GpyKTOBBIX PacTEHMSAX: ITO MEPCUK, 3TO CIUBA, TO rpymia. SJO0M0HS — B MEHbIICH
CTEIleHH, TaK KaKk y Heé Ooyiee MO3AHUI CpPOK. MBI JBIMIIEHHE MPUMEHSEM, HO 3TO HACTOJBKO
OPUMHUTUBHO. MOXET, TPEUIOKUTE KaKue-HUOyAb Oojee MpOJBUHYTHIE TEXHOJIOTHH, YeM Hallu
3eMHBIE?

N — Dbonee mpoABHHYTBIE — O3TO BBIPAIIMBAHME B 3aKPBITHIX MOMEIIECHUAX. JIpIMICHHE MOXET
OPUMEHATHCSI TOJIBKO Ha HEOONBIIMX IUIOIIAAAX, MOTOMY YTO IbIM — TEIUIBIA W, €CIU CXKUTaTh
BEIIECTBO, KOTOpPOE MABIMHUTCS, BI&XHBIE JUCTbS W T. N. M TEmIeIdA OpIM, KOTOPBIA Oyner
MIOJHUMATBCS, BPEMEHHO corpeeT. Hy:kHO monnepKuBath 3T0O BCE, OKa He mponatér mopo3. Ho ato
MOJKHO TOJIFKO Ha HEOONBIINX IUIOIAISMX, TIOTOMY YTO CTOJBKO AbIMa He pa3Bencmrs. Hampumep,
€CIM 3TO — MEeNbld caj, TO 3TO CIOXKHO CJeNaTh, 3TO HYXHO IIOCTOSHHO IOAJEPXKHUBATh,
JIEHCTBUTENBHO IbIM paccenBaeTcs. Ho 3mech ecam y Bac Takash MECTHOCTb, YTO 4YacTO HeE
BBIJICPKUBAIOT PACTEHMs, KOIZa IPHUCYTCTBYIOT IO3IHHE 3aMOPO3KH, TO BBIPAIMBATH PACTCHMS
HYKHO TOJILKO B YKPBITBIX MECTaxX JIMOO MPHU TOSBICHUH MTPOTHO34, YTO TAKOE BO3MOXKHO, TEepe]] STHM
NPUMEHATh MEXAaHHYECKHE CPEIICTBA 3aILUTHI, KOTOPHIE HE MO3BOJIAT MOTHOHYTH PACITyCKAIOIIUMCS
MOYKaM, [[BETKaM U T.NI. TO €CTb NPUMEHATH YKPBIBHBIE KAKHE-TO MEPOIPHITHSA, KOTOPBIE IOMOTYT
[I0OYBE HE 3aMEP3HYTb U TO — 3TO 3aBUCUT OT KOJIMYECTBA BJIAaru U CBETA. YKPBITh MOXHO 4EM-TO
BpOJIE€ COJIOMBIL.



C — 4 nonsut. Cnacu6o 6osblioe 3a OTBETHL. Sl paj oueHb 3HAKOMCTBY C arpOHOMaMH APYTUX IJIaHET
U APYTUX LUBUIM3ALUN.

U — MugaracKayc oTBeyan kak MOKHO KOPOTKO Ha Oo0JIblIee KOJIMYECTBO BOPOCOB.



