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BBeaenue

AKTyaJIbHOCTBh. A30TOOaKTEp — poJi OaKTepuil, KUBYIIUX B MOYBE M CIOCOOHBIX B
pe3ynbTaTe mpolecca a3oTQUKCAUN MEePEeBOIUTh Ia3000pa3HbIN a30T B pacTBOPUMYIO (opMYy,
JOCTYIIHYIO JUUIsl yCBaBaHUS PACTEHUSIMU. BblelieHne TOUYBEHHBIX ILITAMMOB U UCIIOJI30BAHNE
UX YeJIOBEKOM MO3BOJISIOT YBEJIMYUTD MJI0OOPOHME MOUYBBI U CTUMYIUPYIOT POCT pacTeHuid. Pox
Azotobacter MHMPOKO HCIONB3YIOT B CEJIBCKOM XO3SMCTBE. Tak Kak HE BCE IMOYBBI OOTaTHI
a30TOM, JIIOJM B MCKYCCTBEHHBIX YCIOBHSAX BbIpallluBalOT OakTepuu poja Azotobacter u
N00aBIISAIOT B TIOYBY.

Hutepec K a30TQUKCUPYIONIMM MHKPOOpPTaHHW3MaM, B YaCTHOCTH K a30TOOaKTepy,
00ycCJI0BJIEH HEOOXOIMMOCTBIO Mepexoja OT XUMHU3ALUKM CEIbCKOro XO03siicTBa K OMOTrH3aIuy,
YTO TpeOyeT COBPEMEHHBIX IMPEACTAaBICHUN O (PU3NOIOTUYECKOM COCTOSHUH, aJaNTallMOHHBIX
BO3MOXHOCTSIX M MEXaHHM3Max INTaMMOB poja Azotobacter. BrineneHne HOBBIX MOYBEHHBIX
LITAMMOB ITO3BOJIUT YBEJINYUTH IIJIOJJOPOIHE ITOUBHI U CTUMYJIUPOBATh POCT PACTEHUH.

Taxke a30T00aKTEp MPUMEHSIOT B MEHMIIMHE, UILEBON MPOMBIIUIEHHOCTH. Bbienenue
MOYBEHHBIX IITAMMOB- a30T()UKCATOPOB OUEHb BaKHO B COBPEMEHHOM MUDE.

Henr wucciaenoBanmus. OLEHUTDH MHTEHCUBHOCTb IIOYBEHHOI'O JIbIXaHUS "
CTUMYJIUPOBAaHHE POCTA PACTCHUH a30TOOAKTEPUSMH, BBIJCICHHBIMH W3 Pa3IUYHBIX TOYB
Bpsinckoit o6mactu

3agayu ucciie0BaHUS!

1. N3yunth nurepaTypy 10 TEMAaTUKE UCCIIEIOBAHUS

2. BbIONHUTE TIOYBEHHBIE pa3pe3bl, W3YYUTh MOYBEHHBIH MPO(WIb M OTOOpPaTh

HpO6BI IIO4YB AJIA UCCIICA0OBAaHUA

3. [IpoBecTH MHUKPOOHOIOrHYECKOE UCCIIEIOBAHUE MOYBBI C BBIICICHUEM KYJIBTYPhI
Oakrepuii Azotobacter
4. N3y4nTh 0COOCHHOCTH MHKPOCKOIHYECKOTO CTPOCHHS MOYBCHHBIX OAKTEpHil ¢

noJrydeHreM MUKpoQoTorpaduii TOYBEHHBIX OaKTepHil U rpuOOB

5. VYCTaHOBUTH 3aBHCHUMOCTH HHTEHCUBHOCTH MOYBEHHOTO  JIBIXaHUS

oT BO3JICHCTBUS pa3InYHbIX (HaKTOPOB.

6. OIIGHI/ITI) BCXOXXECTh U IIOTCHIHUAJIBHBIC BO3MOKHOCTH CEMSH IO BOS)ICfICTBI/ICM
azoTtobakrepa

I'mmore3nl HecJIeIOBAHNA:

1. A30TO0aKTEepUH YaIe BCTPEUYaroTCs Ha OKYJIbTYPEHHBIX ITOYBaX.

2. Ha MHTCHCHUBHOCTSL ITOYBCHHOT'O AbIXAaHUA OKa3bIBAKOT BIIMSIHHUEC
paznuuHble  (GakTOpbl (BHECEHHWE B IMOYBY HEOPTaHUYECKHX, OPTraHMUECKUX, 3ETCHBIX

yI0OpeHui, THCEeKTHIIUIOB | T.1.)



3. baktepun poma Azotobacter TONOXWTENBHO BIUSIOT Ha BCXOXKECTb W
MTOTECHIINATBHBIC BO3MOKHOCTH CEMSIH.

O030p 1uTEpaTypHI

A30TO0aKTEp — 3TO CBOOOAHOXMBYILIME a30T(QUKCATOPBI, OHU  (PUKCHPYIOT
MOJIEKYJISIPHBIN a30T U3 aTMocdepbl 1 6€3 TOro, YTOOBI BCTYMATh B CHMOMOTUYECKUE OTHOIICHUS
C PAcTeHUSIMU WJIM C KEM-TO €lle, Y HUX XBaTaeT COOCTBEHHBIX BO3MOXKHOCTEH ISl (uKcanuu
aTMOC(EpHOTO a30Ta, JUIA Pa3phIBaHUS IBYXaTOMHOW MOJEKYJBI a30Ta W JJIS MOCIEAYIOIIETrO
BKJIFOUEHUS €T0 OT/JIEIBHBIX ATOMOB B COCTAB JPYT'HX OPTAaHUYECKUX BEIIIECTB.

OHM KHUBYT U B HEUTPANBHBIX, U B IIEJIOYHBIX MOYBaX. B a3ordukcanuu, oHU Bce paBHO
HEpEeaKO 00pa3yroT CUMOMOTHUYECKYIO CBSI3b C PACTEHUSMH U KHUBYT B pu3ochepe. Kuciaopon
JUTE a30TOOAKTEPOB SIBISIETCS OMACHBIM M SAOBUTHIM. M mMo3TOMY a30TOOaKTephl BBIpaOOTAN
0COOBIE MPUEMBI JJISI TOTO, YTOOBI yIalsATh U3 ce0s M3IUIIKK KUCIOopoJa ablmat. B mporecce
AKTUBHOTO JbIXaHUS HAKAITUBAIOUIMICS y HHUX KHCIOPOJ MPOCTO CXKUTAeT YacTh TOILIHBA
BMECTO TOTr0, YTOOBI OTPaBJIATH UX OpraHu3M. Takxke a30TOOAKTEpbl MMEIOT OCOOBI OelnoK,
KOTOPBI 3alllMIIAeT BaXKHYIO HUTPOTe€Ha3y OT BO3ACHCTBHSI KUCIOPOAA.

Mopddoorus 6axkTepuii

OT0 poa TpPaMOTPUIATENBHBIX OakTepwii, OOWTAIOIMINX TMPEUMYIIECTBEHHO B
CTa0OKHUCIBIX, HEUTPATIbHBIX U CIA0OIIETOYHBIX MOYBaX (POCT U a30T(UKCAlMs BO3MOKHBI B
nuanazone pH ot 4,8 no 8,5, ontumansuo — 7,0 — 7,5). baktepun poaa a3oTobakTep SBISIOTCS
CBOOOTHOKMBYIIMMHU a30TO(pHKCATOpaMH, OJIHAKO OHHM CIIOCOOHBI JKHUTh B AacCOIMAIUN C
HEKOTOPBIMH pPAacTeHUsMHU. [IepBBIM ONMUCaHHBIM BHUAOM 3TOrO pojaa sBisercs Azotobacter
chroococcum, Obi1 oTKpBIT B 1901 romy Maprtunom beliepunkom. Bcero B sTom ponae
conepkarcss 6 BUIOB, Hambosee pacrpocTpaHeHbl Azotobacter chroococcum (TUIIOBOM BU),
oOpasyromuii KOJIOHMU Oyporo, Mo4YTH dYepHOro IBera, Azotobacter agilis, mist kKoTOporo
XapaKTepHbI OeclBeTHBIC KOJIOHUH, U Azotobacter vinelandii, 4b¥ KOIOHUU (DITyopecHpyroei
KEJITOBATO-3€JICHONU OKPACKHU.

Kietku pona Azotobacter OTHOCUTENBHO KpYITHBIC I OakTepuil (2—4 MKM B IHaMETPE).
OOBIYHO OHU MMEIOT OBaJbHYIO (POPMY, HO MOTYT UMETh PA3IUUHYIO (HOPMY OT CTEp)KHEU 110
chep. B MUKpOCKONMHMYECKHMX TIperaparax KIETKA MOTYT OBITh pPacCpeOTOUYCHBI HITU
00pa30BBIBaTh HEPETYISPHBbIC KIACTEPHl WM MHOTNA LETOYKH Pa3IMYHOW JUTMHBL. B CBEXHX
KyJIbTYpax KJIETKU MOJABUKHBI OJ1aroiapsi MHOTOUMCIICHHBIM KIyTHKaM . [103xe KIeTKU TepsIoT
MOJIBU’KHOCTb, CTAHOBSITCS] OUTH C(HEPUUECKUMHU U BBIICISIOT TOJCTBIN CIOW CIu3H, GopMUpys
KJIETOUHYIO Karcyny. Ha GopMmy KiIeTku BiIMsSET aMHHOKHUCIIOTA TIIUIIMH, KOTOpask MMPUCYTCTBYET
B TIENTOHE TMHTATENbHOW cpeapl. KieTkn MOryT pacmojiaratbCsi OJMHOYHO, TapaMH,

HEMpPaBWIBHBIMH CKOTUICHHUSIMHU, 11erioukamu. KiieTku o0pa3yroT HHUCThI, He 00pa3yroT CIop.
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@ukcanus atMoc(epHOro azoTa B MPUPOAE HPOUCXOTUT (UIUKO-XUMHUYECKUM U
O6uonorudyeckum myrem. HeOnonornueckuit myTh Qukcanuu a3oTta (Ipo30Bble pa3psbl, padoTa
JIBUTATENIE BHYTpEHHEro cropanusi) mgaet Bcero 0,5% dQukcupoBannoro asora. Ilpum
JIEKTPUUECKUX pa3psiiax a30T BCTYMAET B PEAKIMU C KUCIOPOIOM HIIM BOAOPOAOM U IOMAIaeT
Ha 3eMJTI0 B BUJIE OKCHJIOB a30Ta Wik aMmMHuaka. OCHOBHOM MyTh MOMOMHEHUs JeduIuTa a30Ta B
nmouse — mpouecc azorpukcanru. CrnocoOHOCTh MPHUCYIIA TOJBKO MPOKAPUOTaM. 3a CYET
NEeSTENbHOCTH a30T(UKCATOPOB B MOYBY €XeronHo mocrtymnaer 60-75% a3ora oT obiero ero
COJIEpXKaHUS B TIOYBE.

CrocoOHOCTh  MHKPOOPraHu3MoB (uKcupoBaTh a30T Obuta ycraHoBieHa C.H.
Bunorpaackum u rosanackuM ydeHsiM M. beitepuakom. CyliecTBYIOT CBOOOJTHOKUBYIIHE U
CUMOHMOTHYECKHE a30T(hUKCATOPBI.

bakrepun pona Azotobacter Beigenensl B 1901 r. M. Beiieprakom.

B mHacrosimee Bpemsi yCTaHOBJIEHA CIIOCOOHOCTh PH300MH OCYIIECTBIATH (PUKCAIUIO
aTMoc(epHOro azoTa BHE cHMOHMO3a C pacTeHHSAMH (BrIepBble AokazaHo M.B.DEnopoBbim).
Jloka3zaHa Tak)ke CIocCOOHOCTh K a30TduKcamuu y npeactaBuresneii pona Escherichia, xxuBymmmx
B KauecTBe KOMMEHCAJIOB B MHIIEBAPUTEILHOM TPAaKTe YeJIOBEKa, HaWJICHBI a30TPHUKCATOPHI B
KHUIIEYHUKE HEKOTOPBIX KUBOTHBIX).

MaTtepuajbl M MeTObI UCC/IEJOBAHUSA

B kauectBe OOBEKTOB JIsi HCCIENOBaHUS BbIOpanmu 0O0pa3lbl MOYB HA PA3IUYHBIX

ydacTkax BpsHCKOW 005acTH, OTIMYAIOMIMXCS 10 MECTOPACIIONOKEHHIO M HCIIOIB30BAHHIO.

Boutn oto6pans 20 06pa3ioB MOYB B CIEIYIOUINX JIOKAIHAX:

1) beperoaast 30Ha pexu CHexeTb (KOCTPHILE)
2) beperosas 30Ha peku CHexeTb

3) beperogast 30na pexu CHEXETh

4) beperosas 30Ha 03epo Kepamsutnoe

5) beperosas 30na 03epo Kepamzutnoe

6) Beperosas 30Ha 03epo KepamsutHoe

7) Oropox (ropumiia)

8) Oropon (dacosnp)

9)  Caa(rpyua)

10)  Can (s16:10Hs)

11)  yueGHO-ombITHBIH Jecxo3 BIUTY, bBpsHckuii paiioH, XBOHHBIH Jiec ¢
npeobagaHueM enei

12)  y4eOHO-onbITHBIN Jiecxo3 BI'UTY, bpsHckuit paiioH, CMEIIaHHbIi Jiec



13)  yueOHO-ombITHBIH Jecxo3 BI'UTY, BpsiHckmii paiioH, CMELIaHHBIN Jiec, BRIpyOKa,
KOCTpHILE

14)  ydeOHo-ombITHBIA Jecxo3 BIUTY, BpsHckuit paiioH, CcMeUmIaHHBIA Jiec,
MIOATAIIMBAEMbBIE TEPPUTOPUU

15)  yueOHo-ombiTHBIH Jsiecxo3 BIUTY, BpsHckuit paiioH, XBOWHBIA Jec ¢
peodialaHueM COCEH, MCKYCCTBEHHas I10CaIKa

16) n.Xamyap, KapaueBckuii palioH, CMEIIAHHBIH JieC C MpeoOagaHueM enei,
OypesoM mocie yparaHa

17) 1. Xanysnb, KapaueBckuii paiioH, MOJIOIHSIK COCHBI

18)  n.Xamyns, KapaueBckuii paitoH, CMEIIaHHBIH JIeC

19)  n.Xauyss, KapaueBckuii pailoH, XBOIHBII JieC, MOJIOJIHSK eJei

20) n.Xamynp, KapauyeBckuii paiioH, XBOWHBIA JieC, COCHa pPa3HOBO3pACTHas,
MaJIMHHUK

MeToanl Mccae10BaHUuSA

Hccneoosanue nougol

Memoouka e3amus npo6

1) 3amoKuTh TMOYBCHHBIA pa3pe3 Tak, 4TOOBI IIMIEBas CTCHKA pa3pe3ak Oblia
oOpallleHa K COJHIY 4TOObI M30eKaTh COJHEYHBIX OJMKOB MEIIAIOIIMX MPAaBUIIBHOM OLIEHKe
OKpAacKH MOYBBI.

2) [Io cropoHe, ¢ KOTOpOM HaXOOUTCS JIMLEBAash CTEHKAa HE CTOUT XOIWUTH BO
n30eKaHue UCKAKEHHS PE3YIbTaTOB UCCIIEOBAHUS.

3) [Ipu 3akmagpiBaHuM pa3pesa MOYBY HEOOXOJUMO BhIOpachiBaThb Ha €ro OOKOBBIE
CTOPOHBI, a HE Ha JIMLEBYIO CTOPOHY. BepxHuil (rymMycoBblil) TOPU30HT BbIOPACHIBAIOT HA OHY
CTOPOHY, a HI)KHHE CJIOM Ha JPYI'YIl0 CTOpPOHY pa3pe3a, 4ToObl HE CMEIIMBAaTh C BEPXHUM
IJI0JJOPOJIHBIM CIIOEM.

4) Bzsare maker ¢ zip-lock 1 nepecpmate HEMHOTO MOYBHI B MTAKET.

5) PazpaBHATH OUYBY, yOpaTh KPYIHbBIE BKIFOUEHUS , BEICYILUTD.

Hccneoosanue mexanuuecko2o cocmaea no4esl U HAIUYUs KapoboHamos

JUis ompezneneHUuss MEXaHMYECKOIO0 COCTaBa IMOYBBI IOYBY CMEIIMBAIOT C BOJOW M0
MIOJTyYEHHUs BA3KOW MAcChl, M3 KOTOPOH Ha/10 MONMPOOOBaTh CKATaTh MIAPUK, 3aTE€M PACTSIHYTh €ro
B OKI'YT M COETMHUTD B KOJIBIIO. B 3aBUCMMOCTH OT THIa NOYBBI, IPH CKATHIBAHUU:

A) nouBa He cKaTaeTcs B IIapHK — IlecyaHas oYBa

b) mnouBa He ckaTaeTcs B IIAPHUK, HO CJIEMUTCS B HENPOYHBIE IMIAPHUKU — CyNECHaHas

I1o4yBa



B) mouBa oOpa3yeT HENmpOYHBIA MIAPHUK, KOTOPBIH B JKI'YT HE pacKaThIBaeTcs —
JICTKOCYTJIMHHUCTAsT TI0YBa

I') mouBa oOpa3yeT CIUIOIIHOM KI'yT, KOTOPBIA pa3iaMbIBA€TCSl NMPU COEAMHEHUU B
KOJIBIIO — CPEIHECYTIMHICTAS T0YBA

J1) mouBa 0Opa3yeT coeIMHEHNE B KOJIBLIO — TSKEIOCYTTIMHUCTAS TTOYBa

E) mouBa o0pa3yeT CIJIOMIHOW KI'yT, KOTOPbI COEAMHSIETCS B KOJBIO — TIMHHUCTAs
oYBa

Onpedenenue Hanuuus KapboHamos 8 nouse:

C momouIpl0 MUMETKH HAHECTH HECKOJIBKO Karelb COJITHOM KUCJIOTHI Ha mouBy. Eciu B
MOYBE HAXOIUTCS 3HAYUTEIHLHOE KOJWYECTBO KapOOHATOB, TO Ha cpe3e OymeT HaOIroAaThCs
BcieHMBaHue. KapOoHaThl CMOCOOHBI pearupoBaTh C COJITHOW KHCJIOTOM TO CJemyIomen
peakuuu: CO32-+ 2H+ = H20 + CO21

Onpedenenue KUCTOMHOCMU CPeObl NOUYBEHHOU BbIMANCKU

3anoaHUTh MOJIOBUHY 00beMa MPOOUPKH TUMA <ANIEHAOP(» HCCIEeIyeMbIM 00pa3oM
nmo4Bsl. OcTaBmIUKCS CBOOOIHBI 00bEM MPOOUPKHU 3aMOTHUTE BoAoi.  [IpoOupky TIJIOTHO
3aKpBITh KPBIIKOW. [lepemeniath cofepKuMoe MpOOUPKH, HHTEHCUBHO BCTPSIXUBAsI MPOOUPKY
B T€YCHHE 5 MUHYT. J[0KIaThCS TOJHOTO OCAKACHHS B3BECH IOYBHI Ha JHO TMPOOHPKH.
OnycTuTh HHAUKATOPHYIO OyMary B MOYBEHHYIO BBITSDKKY.

Onpeodenenue codepaicaniis HUMPAMO8 8 NOYBEHHOU GbIMANCKE:

1) Ha Becax moaAroToBuThs HaBECKY BiIaXKHOW 1mouBbl Maccoi 30 T;

2) [lepenectu HaBecKy MOYBHI B K0oNOY 1 1o0aBsTe 100 M1 BOABI;

3) Kon0y 3akpbITh KPBIIIKOH U IepeMeiaTh €€ CoAepKUMoe B30aNThIBAHUEM;

4) OcTaBuTh COAEPKUMOE KOJIOBI ITPH KOMHATHOM TeMiiepatype Ha 20-30 MUHYT Juist

nepexoaa HUTPAT-MOHOB M3 ITOYBLI B paCTBOP,

6) OTdunpTpoBaTh MOYBY OT IMOYBEHHOM BBITSDKKH C IIOMOIIBIO BOPOHKH C
¢bunbTpoMm;
7) [Torpy3uTh TECT-NOJOCKY B MOJYYEHHYIO ITOYBEHHYIO BBITSDKKY Ha 2-3 CEKYHJIBI

(B BOAY IOJIKEH HOTPY>KaThCsl KOHYHUK TECT-IIOJIOCKH C YTOJIIEHUEM);
8) W3Bneus TeCcT-MONOCKY M yAanuTe U30BITOK BOJBI CTPSXUBAIOIINM JIBHKEHUEM;
9) [onoxwute TeCT-MONOCKY Ha OeIyto Oymary u J0XKIUTECh IPOSBICHUS OKPACKH,
10)  OueHute pe3yabTaThl
Iloces u nabnooenue 3a pocmom Koonutl bakmeputi Azotobacter

Jlnst moceBa MOYBEHHBIX KOMOYKOB HCTIONB3YeTCs cpesia Dmiou.



1) Yamky Iletpu, 3amosHEeHHYIO 3acThIBIIEH cpeioil, pasmecTuTh Ha Tpadapere,
COBMECTHMB Kpasl Yallkd C KOHTYpoM Tpadapera MW HaHecTH 50 MOYBEHHBIX KOMOYKOB.
IMomecTuTh B TepMocTaT npu Temneparype 24°C ua 3-4 nus.

Memoouxa mukpobuonocuueckoeo ucciedosanus na gviasienue Azotobacter

OtobpaTth mpoOy OT KOJOHMM UIsI MHUKPOCKOIMYECKOTO MCCIEIOBAaHUS: C IOMOUIbIO
3yOOUHCTKH 3a4€PIHYTh HEOOJIBIIOE KOTMYECTBO OMOMACCHI, IEPEHECTH Ha MPEIMETHOE CTEKJIO,
pa3mazaB mo neHtpanbHOM yactu. C momouipto nunetku [lactepa Ha mpeaMeTHOE CTEKIIO B
LEHTp IUIOIIAAH, OKPHITOW 00pa3ioM, HaHecTH Karuio ¢ykcuna L{unsa. B toxxe mecto, 4to u
¢ykcun Hunsg, ¢ nomompto nunetku [lacTepa, HaHecTH Kamuio TymH. 3yOOUMCTKON
nepeMerIaTh KpacuTenu U OuoMaccy, HaxoJsIuecs Ha CTeKIEe, 10 PABHOMEPHOTO TOHKOTO CIIOS
IPSI3HO-pO30BOro nBeTa. [IpenapaT BEICYIIUTE Ha BO3yXE.

H3yuenue noueennozo 0vlxanus

IHoaroroBka nmpoo:

1) [logroroButh 3 OOUHAKOBBIE €MKOCTH 00BeMOM 1 1 ¢ TepMETHYHO

3aKPBIBAOIIEHCS KPBIIIKOM.

2) Ha Becax moaroroBbTe 1BE OAMHAKOBBIE HaBeCKU TouBbI 100rT.

3) [lepenectn HaBecku 1OUBHI B eMKOCTU Ne2 u 3;

4) PacnpenenuTs MOYBY pOBHBIM CJIOEM I10 THY €MKOCTEHH;

5) Bnectu B kaxayro eMKoCTh 11 TuTpoBanus no 10 mu pactBopa NaOH 0,1 M;

6) [ToctaButh OTKpHITEIE eMKOCTH 17151 TUTpoBaHUs Ne2 u Ne3 ¢ pactBopom NaOH nHa

IIOBEPXHOCTb IIOYBBI B COOTBETCTBYIOLIUX eMKOCTAX No2 1 Ne3;

7) OtkpsITyr0 eMKocTb Ui TUTpoBaHus Nel ¢ pactBopom NaOH nomectuTs Ha THO
nyctoi eMmkocTd Nel(KOHTpOJIBHBIN SKCIIEPUMEHT);

8) 3aKpbITh EMKOCTH KPBILIKOM U OCTaBbTE HA CYTKH IPU KOMHATHOM TeMIiepaType.

TurpoBanmue:

ITposectu TutpoBanue 0,1 M pactBopom NaOH. /lo6aBuTh B pacTBop 1 Karuio pacTBopa
¢deHondranenHa. PazMecTuTs eMKOCTb Il THTPOBAHUS Ha Oeoi Oymare u, cCuuTasi KOJIMYECTBO
Karenb M NepeMelInBas COAECP)KUMOE €MKOCTH BpalllaTebHbIMU JBH)KEHUSMH, J00ABIATH B
€MKOCTb JUIsl THUTPOBaHHUS COJISIHYIO KHCJIOTY JO TOJHOro OO€eclBEeUYMBAaHUS pacTBOpA.
3aukcupoBaTh KOJIMYECTBO Kalelb COJSTHON KHUCIOTHI, KOTOpOE MOTPeOOBajIOCh AJIS MOJHOTO
oOeciiBeunBaHus pacTBopa. PaccunraTh 00beM CONSHOM KHUCIOTHI, KOTOPBIN MOTpeboBacs s
HEeHTpan3aluy esouu 1o Gopmyle:

Vhal = Nianems*Vianmm, TI€ Nianmens — YHCIO Kamellb, KOTOPOE MOTPEOOBATOCH st

TUTPOBAHUS, Vamm — 00bEM OHOM Karli B MII;



BbIuucinTh KOJMYECTBO MOJb IIENO0YH, COJEpIKaIleecss B eMKOCTH Ul TUTPOBaHHS IO
dbopmyne:

N(NaOH) = Chca*VhHa = 0,1*Vha, tie VHo — 00beM COJSIHON KHCJIOTHI B JIMTPAX,
MOTpaYeHHbII HA TUTPOBAHUE,;

9) Amnanornuno nposectu tTutposanue 0,1M pactBopom NaOH u3 emxocreit Ne2 u
No3 u paccuuTaiiTe KOJIMYECTBO MOJIb IIEJIOUYH, COAEPKAIIEECS B HUX;

10)  PaccumraTh cpeaHee KOJIMYECTBO MOJIb MICIOYM B eMKOCTAX Ne2 u Ne3 mo
dopmyse: n(NaOH)e, = (N(NaOH)2 + n(NaOH)3)/2

11)  Bemumcnauts Maccy COpz, BBIACTHMBLICTOCS B pPE3yJbTaTe AbIXaHHS ITOYBHI MO
dopmyine: m (CO2) = (N(NaOH)1 — n(NaOH),)*M(COz2) rae n(NaOH)1 — konugecteo NaOH,
coneprkaiieecs: B KOHTpoJibHOM eMkocTu Nel, n(NaOH), — ycpeaHeHHOE KOJIMYECTBO IIEN0uH,
cojepkarieecs: B eMKocTax Ne2 u 3.

Hccnedosanue 1abopamopHoil 6Cxodxncecmu CeMH

1) Ha Bcro moBepxHOCTh AHA yamiku IleTpu cpeaHeM cioeM HOJOXKHUTh BaTy, BaTy
HaKpbITh GUIBTPOBAIIBHON OyMaroi.

2) Ha ¢unprpoBanpnyto Oymary BeUIOKHTH 20 CeMSH KyIbTYphl U 3aJUTh BOJOM
(KOHTpOJIbHAS YaIlKa)

3) Ha ¢unbrpoBanpHyto 6ymary BbUIOKUTE 20 CEMSH KyJIbTYPHI M 3aJIUTh B3BECHIO
KYJIBTYpBI a30TO0aKTEpA.

4) Ha6mronaTe 3a mpopactanueM cemsiH.

PE3YJbTATHBI UCCJIEJOBAHUS U UX OBCYKJIEHUE
V3yuwim MeXaHMYECKH COCTaB OTOOpaHHBIX 00pa3loB IMOuBbL [lonydeHHbIC
Pe3yJIbTaThI IIPEICTABICHBI B TaOIUIE 1.
Ta6muma 1

Pe3y'J'IBTaTLI HU3YUCHUA MCXAaHUYICCKOI'0 COCTaBa MOYBCHHBIX 06pa3u0B

Howmep Mecto otbopa Mexanndeckuii
oOpa3sia COCTaB
1 | beperosas 30Ha pexu CHExETh (KOCTPHUIIIE) CynecyaHslii
2 | beperosas 30Ha peku CHEKETh CynecyaHslii
3 | beperosas 30Ha peku CHEXKETh CymniecyaHslii
4 | Beperosas 30Ha 03epo Kepam3utHoe CpenHecyrauHUCTBIN
5 | beperosas 30na 03epo KepamsutHoe CynecuaHsblit
6 | beperoras 30Ha 03epo KepamsutHoe CyrnecyaHblit
7 | Oropop (ropuuria) TsOKET0CYTITMHUCTHIN
8 | Oropoxa (dacos) TsKenoCyTr TMHUCTBIN
9 | Cag (rpyma) TsKen0CYTIMHUCTBIN
10 | Cax (s6510H5) CpenHecyraMHUCThII




11 | YVueOHo-onbiTHBIA Jiecxo3 BI'UTY, bpsHckuii  paiioH, CyniecuaHslii
XBOWHBIH JIeC ¢ MpeobialaHueM esei

12 | Yuyebno-onbitHblii  necxo3 BIUTY, bBpsuckuii paiion, | CpenqHeCyrIMHUCTHINR
CMEIIAHHBIN JIeC

13 | YueOHo-onbITHRIM Jiecxo3 BI'UTY, bpsHckuii paiioH, | CpeaHuil CyriIMHOK
CMEIIaHHBIH Jiec, BRIPYOKa, KOCTPUIIIE

14 | YueOHo-onbiTHBIM Jecxo3 BI'UTY, bpsuckuil palioH, CynecuaHblii
CMENIAHHBIN JIeC, NOATAINIMBAEMbIE TEPPUTOPUHI

15 | YuyeOHo-onbiTHbI  necxo3 BI'UTY, bpsuckuit paiion, | Cpennuil cyrimHOK
XBOWHBIN ¢ MpeobIialaHneM COCEH, HICKYCCTBEHHAsI MOCaIKa

16 | n. Xamyns, KapadeBckuii paiioH, cMmemaHHbBIA Jec C | TspKENbIH CyrIIMHOK
npeobiagaHueM enei, OypesoM mocje yparasa

17 | n. Xanyns, KapaueBckuii paiioH, MOJIOJHSIK COCHBI JIErkuii CyramHOK
18 | n. Xamyns, KapadueBckuii paiioH, cMeIIaHHBIN Jiec CpenHuii CyrimHOK
19 | n. Xamyns, KapaueBckuii paifoH, XBOWHBIHN JIeC, MOJIOTHSIK Cpennuii CyrimHOK

20 | n. Xamysnp, KapadeBckuii pailoH, XBOWHBIM Jiec, cocHa | JIErkwii CyrimHOK
pa3HOBO3pacTHast, MAJTUHHUK

C mnoMOmIbI0 HMHIMKATOPHBIX TECT-MOJOCOK OBUIO YCTaHOBIEHO, YTO HHUTPATHI
OTCYTCTBYIOT B oOpasmax 1, 3, 5, 11, 12, 13, 14, 19, 20. B ocTaibHBIX TMOYBEHHBIX MPoOax
HUTPAThl MPHCYTCTBOBAJIM B Pa3HBIX KOJMYECTBAX, MakCHUMajbHOe KoiuuyectBo (100 wmr/m)
oOHapyxkeHo B oOpasue 18 (n. Xamyns, KapaueBckuii paiioH, cmermannbli jec). [lomydeHHbIe
pe3yNnbTaThl IPeICTaBICHBI B AHarpamme 1.

Juarpamma 1. OGHapykeHHe HUTPATOB B MIOYBAX Pa3HOTO TUIMA
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KapOonatet oOHapykeHbl TOnbkO B oOpasue 17 (a. XamyHp) MmO XapakTepHOMY
BBIJICJICHUIO YTIICKUCIIOTO ra3a Mpy 100aBJICHUN COSTHON KHCIIOTHI.
CorinacHO WMEIOIIUMCS JaHHBIM B JIUTEPAType, a30TOOAKTEPHH TPEATIOYUTAIOT

HeﬁTpaHLHbIe n CJ'Ia6OHICJ'IO‘-IHLIe IIOYBbI, ITIOTOMY BayXKHBIM IIOKa3aTellh XMMHUYECKOTO COCTaBa
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IIOYBBI -

9TO €€ KHUCJIOTHOCTD. OnpenenI/mH KHUCJIIOTHOCTD OTO6paHHLIX

00pa3noB. Pe3ynbTathl mpencTaBieHbl B TAOIHIIE 2.

IToxa3aTenu KMCIOTHOCTH IIOUYBSHHBIX O6p213]_IOB

HaMH ITOYBCHHBIX

Tabnura 2

Homep | Mecto otGopa Bemmuunna pH
oOpa3sia

1 beperosas 30Ha pexu CHEXeThb (KOCTPHILE) 7,9

2 Beperosast 30Ha pexu CHEXETh 7,4

3 Beperosast 30Ha pexn CHEXETh 8,0

4 beperosas 30Ha 03epo KepamsutHoe 7,7

5 beperosas 30na 03epo KepamsutHoe 7,1

6 beperosas 30na 03epo KepamsutHoe 7,9

7 OropoJ (ropuniia) 7,7

8 Oropog (daconn) 7,8

9 Can (rpyma) 8,1

10 Can (s1010H) 7,6

11 VYueOHo-onbITHBIN Jecx03 BI'UTY, BpsHckuii paiioH, XBOWHBII Jiec 7,3
c mpeobiaaHueM enei

12 VYyeoHo-onbITHBIN ecxo3 BIUTY, bpsuckuii paiioH, cMEIIaHHBIN 7,1
jec

13 VYueOHo-onbITHBIN Jecxo3 BI'UTY, bpsuckuii pailoH, cMeIIaHHbIH 17,7
Jiec, BEIpyOKa, KOCTpUIIIE

14 VYuebHo-onbITHBIN Jlecxo3 BIUTY, bpsHckuil paiioH, cMeranHbIi 5,7
JIeC, OITAIINBAEMbIC TEPPUTOPUHI

15 VYyeoHo-onbITHEIN Jiecxo3 BI'UTY, bpsHckuil palioH, XBOWHBIN C 1,7
npeobialaHueM COCEH, HCKYCCTBEHHAs! 0CaJIKa

16 J. Xanyns, KapaueBckuii paiioH, CMEIIaHHBII Jec cC 6,7
npeolyiaganueM enei, OypenoM nocie yparasa

17 J1. Xanynp, KapaueBckuil paiioH, MOJIOZHSIK COCHBI 7,9

18 J1. Xanynp, KapaueBckuil palioH, cMeIIaHHBIN JIeC 6,7

19 J1. Xanyns, KapaueBckuit pailoH, XBOMHBIH JieC, MOJIOIHSIK COCHBI 7,2

20 J. Xanynb, KapaueBckuii palioH, XBOWHBIM Jiec, COCHa 8,2
pPa3HOBO3PACTHAs, MAJIMHHUK

CHCIIYIOHII/IP'I oTall Hamero HCCICIOBaHUA- IIOCECB IMOYBCHHBIX KOMOYKOB Ha

nUTaTeIbHYIO cpefy Dmbu. Muky6upoamu B TepmoctaTe npu Temmeparype 26° C B Teyenue

HECKOJIbKUX CYTOK. Ha nnmotHoOM nmuTaTenbHOM cpeac a3OTO6aKTepI/II/I 06pa3OBLIBaJ'II/I CIIN3UCTBIC

KOJIOHHH, KOTOPBLIC CO BPCMCHEM an06peTaJ1H KOpI/I‘{HeBBII;'I OBCT.

[TouBennsie oOpa3ipl 00J1a1al pa3HOH MUKPOOMOJIOTHYECKON aKTUBHOCTHIO. OOpasIibl

mox Homepamu 7, 8, 9 m 17 oOHapyXuiu pocT yxke Ha 2- e cyrku. OOpacTaHue BOKPYT

IIOYBCHHBIX KOMOYKOB - MUHTCHCHUBHOC U PAaBHOMCPHOC, U Ha 7-e CYTKH osu10 otMeueHo 100%

oOpactanud. Ilpu yeM mouBeHHbIe 00pa3lbl 7 U 8 Janu OXKUAAEMBIH pe3ylbTaT, TaK KakK 3TO

10YBa CEJIbCKOXO35MCTBEHHBIX YIOJIWW, TJ€ BBIPAIIMBAINCH TAKUE KYJIbTYPhI, KaK TOPYHLA H
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¢aconb. TlouBennsiit oopazer; Nel7 — 370 moyBa ¢ BKIIOYEHUSIMU KapOOHATOB, OTOOpaHHAS B
JIECHOM MacCHBE J. XallyHb.

B oOpasmax Ne 11-13 azorobakrepuu He ObUIM OOHApPYKEHBI, HA MHUTATEIBHOW Cpefe
AKTUBHO pOCIIM TOYBEHHBbIE TpuObl. Hu3Kkas MHTEHCHBHOCTH pPOCTa a30ToOaKTepwii ObLia
oTMeudeHa B oopasuax Ne 1-6.

[IpoBenu MHUKpPOCKONMYECKOE HCCIEIOBAaHUE BBIPOCIIUX KYJIbTYp. bbuin oOHapyxeHb
OTHOCHUTEJIbHO KpYIHbIE, OKpYIJble KIETKH, pPACIOJaraloluecs: OJUHOYHO, CKOIUICHUSIMU,
MPOAYLHMPYIOLIUE CIU3b U 00pa3yIoIIne Karcyiy.

Tabnuna 3

Mukpodortorpadun 6akrepuii poga Azotobacter, BeiieieHHBIX U3 Pa3HBIX THIIOB ITOYB

AzotobakTepuu

Oxpacka (yKCHHOM U TYIIBIO
O6pa3zen 8 (dacoib)

X400

AzoTobakTepuu

Oxpacka pykcuHOM
O6pa3zern 2 (pexa CHEXKETH)
X400

AzoTobakTepun

Oxpacka (pyKCHHOM H TYIIBIO
O6pazer 10 (rpyma)

X400

A3zotobakTepun

Oxpacka (yKCHHOM U TYIIbIO
O6pa3zen 9 (s107m0HS)

X600
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A3zoTobakTepun
Oxpacka (hyKCHHOM U TYIIBIO
O6paser 17 (n. Xauyns, KapaueBckuii paiion)

X1000 mo ummepcuent

HccnenoBanne cnocodHOCTH OaKTepHuii K HAKOIJICHUIO MOJIMMEPHBIX COeIMHEeHUI
OnHO W3 COBPEMEHHBIX HAINPABICHUH B MHUKPOOUOJIOTUM M OMOTEXHOJIOTUH- 3TO TOUCK
HOBBIX IITAMMOB MHKPOOPTaHU3MOB, CIOCOOHBIX K HAKOIJICHHIO TMOJMMEPHBIX COEIMHEHUI.
bakrepuanbHble KyIbTyphl, BBIPOCIINE U3 OTOOPAHHBIX MMOYBEHHBIX 00pa3LOB, HCCIEI0BAIN HA
CHOCOOHOCTh K HAKOIUIEHHUIO TOJIMMEPOB.
Tabnuua 4

Pe3ynbTathl BBISIBICHUS CIOCOOHOCTH OaKTepuil K HAKOTUICHHUIO TIOJIMMEPHBIX

COCIUHEHUN
Howmep Mecto otGopa obpasia CrocoO6HOCTh K HAKOTUICHHUIO
oOpa3sia
1 beperosas 30na peku CHEXETh (KOCTPHIIE) +
2 Beperosas 30Ha pexu CHEXETh +
3 Beperoaast 30Ha pexu CHexeTh +
4 beperosas 30Ha 03epo Kepam3utnoe -
5 beperosas 30Ha 03epo KepamzutHoe -
6 Beperosas 30Ha 03epo Kepam3utHoe -
7 Oropona (ropuura) -
8 Oropona (acoms) +
9 Cap (rpyma) +
10 Can (s16110HsT) +
11 VYueOHo-onbITHRIN  Jlecxo3 BI'UTY, bpsHckwmii -
paiioH, XBOWHBIH JIeC ¢ MpeodIiaTaHnueM eJe
12 VYuebHo-onbiTHBRIN secxo3 BI'UTY, bpsuckuit -
paiioH, CMEIIaHHbIN JIeC
13 VYuebHo-onbITHBIN secxo3 BI'UTY, bpsuckuit -
palioH, CMEIIaHHBI Jiec, BBIPYOKa, KOCTPUILE
14 VYyeOHo-onbiTHBEIM secxo3 BI'UTY, bpsauckuit -
paifoH, CMeIlaHHbI Jec, MOATAIUIMBacMble
TEPPUTOPUH
15 VYueOHo-onbITHRIN  Jlecxo3 BI'UTY, bpsHckuii +
paiioH, XBOWHBIM ¢ mpeodIaJaHueM COCEH,
MCKYCCTBEHHasl MOCaJKa
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16 . Xanyns, KapaueBckuii paiioH, CMEIIAHHbBIN JIEC +
¢ npeoOi1aaHueM eell, OypesioM mociie yparasa

17 J. Xanynp, KapaueBckuil pailoH, MOJOIHSK +
COCHBI

18 M. Xanyns, KapaueBckuii paiioH, cMelIaHHBIHN Jiec -

19 J. Xanyns, KapaueBckuil pailoH, XBOMHBIN JIec, -
MOJIOJHSK COCHBI

20 J. Xanyns, KapaueBckuil palioH, XBOMHBIN JIeC, -
COCHA Pa3HOBO3PACTHAs, MAJIMHHUK

OnpeneseHue MOYBEHHOI0 AbIXaHUS
Owmmuccuss CO2 mouBoii oOecreuynBaeTcsi, B OCHOBHOM, JBIXaHHEM MHKPOOPTAaHH3MOB H
KopHei pactenuil. Kopau pactenuii Obun yaneHsl B poiiecce npodonoarotrosku. Konnyectso
YIJIEKUCIIOTO ra3a, BhIAEISIEMOrO IOYBEHHBIMU MUKPOOPTraHU3MaMH, ONPEAEIIAIN TUTPOBAHUEM.
N3yuenne mouyBEHHOTO JbIXaHUs POBOAMIIHN HA OYBEHHBIX oOpasuax Ne 1-10 (nuarpamma 2).

Juarpamma 2. M3yueHnue nNoYBEHHOrO JbIXaHUS
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Macca BblenUBLIErocA YINeKNUenoro rasa, r

M Ha 2-e CYTKM M Ha 7-e CYTKM

Ha kauecTBeHHBI M KOJMYCCTBEHHBIH COCTAaB MHUKPOQIOPHI TMOYBBI MOTYT BIIHSTH
pasHbie (HAKTOpPBI: BHECCHHE HEOPTaHWYECKUX M OPraHMYCCKUX YJOOPEHHUH, HCIOJIb30BAHHE
XUMHUYECKUX MPENapaToB JJIsi YHUUTOKEHUS CEIbCKOXO03IHCTBEHHBIX BPEAUTEIICH, MPUMEHEHUE
OaKTepHalbHBIX MPENapaToB I MOBBIIICHHS TUIOAOPOAUS MOYBBI. [l M3ydeHHUs BIUSHUS Ha
MMOYBEHHOE JIbIXaHUE BHEIIHHX (haKTOPOB OBLI OTOOpaH MOYBEHHBIM oOpasen Ne 7, Tak Kak 1o
pe3ysibTataM  MHKpPOOHOJOTHYECKOTO  WCCIICAOBAHMS — OTJIHUYAJICS JOCTATOYHO  BBICOKOM
MHUKPOOHOW aKTHBHOCTBIO. B MMOYBCHHBIE O00pa3ibl BHECIH OAKTEPHATIBHYIO KYJIBTYpPY
Bac.subtilis, ammodocky, skuakoe a30THOE ynoOpeHre, HHCEKTUIIU «/IP1Hc», OMOGyHTHITUT.

[Tonmy4yeHHbIe pe3yabTaThl MPEACTABICHBI B TUarpamme 3.
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Huarpamma 3
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HassaHwe yaobpeHus

B Ha 2 aeHb MWHa7 ggHb

Ornpeenenue 1a00paTOPHON BCXOKECTH CEMSTH

Bpewms KonuyecTBo NpOKIIOHYBIINXCS CEMSIH
BcXoxkecTH | Peauc ropox Csekia lNopunna
Azor Konr | Asor KoHT | a3oro | KOHTp | A30TO | KOHTPOJ
Obakrte | ponp | ObakTe | ponb | 6akTe | OJb Oakte | b
P p P P
2-e cytkn | 17 13 4 1 0 0 1 1
3-ecyrku | 20 15 11 5 2 0 14 11
5-ecyrkn | 20 16 12 11 5 7 17 14
6-e cyrku | * * * * 8 7 19 13
7-e cytkm | * * * * 11 9 19 15

*-pacTeHus ObUIH MTOCAXEHBI B TPYHT
Cemena, o0paboTaHHbIC B OaKTepUAIbHON KYJIBType M KOHTPOJIbHBIE, ObLIIH BHICAKEHBI B
rpyHT. [[MHHBI KOpHS ¥ TI00eTra CeMsiH, 00pa0OTaHHBIX OAKTEPUSIMH MOKA3IH PE3YJIbTAT JTy4Ille,

YCM KOHTPOJIbHAA I'pyIIIia.

Oo6paboTanHbie KOHTPOJIbHBIE
Kopenb(cm) | [Tober(cm) | Kopenn(cm) | TToGer(cm)
Max 34 151 29 12,5
Min 1,2 10 1,3 8,2
u 2,19 12,12 1,88 10,45
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BbIBO/IbI

B pesynprate aHanmmza (U3MKO-XMMHUYECKHUX CBOMCTB OTOOpaHHBIX OOpa3IoB IOYB
ycTaHoBIeHO, uTo 70% W3 HUX UMEIOT HelTpanbHyio cpeny, 15% (oOpazen Ne 14,16,18) —
Kuciyro cpeay, 15% (obpazen Ne 3,9,20) — cnaboruenounyto. Hurpatsl oOHapyxeHsl B 50%
M3YYEHHBIX TOYBEHHBIX OOpAa3lOB, YTO CBUAECTEIHCTBYET O MOBBIIIEHHOW MNPOIYKTUBHOCTHU
JAHHBIX 00PA3IIOB JIECHBIX MTOYB.

B pesynbprare MUKpOOHOIOTHYECKOT0 HCCIIeI0OBAHUS OTOOPaHHBIX 00pasioB mous B 50%
ciyyaeB ObUIM  OOHapyXeHbl OakTepuu poaa Azotobacter B pa3HBIX KOJMYECTBAX.
MakcumanabHOE KOJIMYECTBO a30ToOakTepuii BbIsABICHO B obOpasie Nel7 (bpsitHckas o6nacTb,
KapaueBckuii paiton, 1. XaiyHb, MOJIOJHSK COCHBI), B KOTOPOM IIPHUCYTCTBYET OeJasi TIuHa.

MaxkcumanbHasi WHTEHCUBHOCTh TIOYBEHHOTO JbIXaHWS Oblla BBISIBJIEHA B o0Opasie
Ne7,8,9 . Oprannveckue 6M0A00aBKU MOJIOKUTEIHHO BIUSIOT HA HMHTEHCUBHOCTH IMOYBCHHOTO
JIBIXaHUSI.

B o6pasmax Ne 1,2,3,89,10,15,16,17 ycraHoBIeHa CHOCOOHOCTh OakTepuil poja
Azotobacter K HAKOTJICHHIO TTOJIMMEPHBIX COSTNHEHHA.

Azotobacter mosoXHuTeNIbHO BIUSIOT HA BCX0XKECTh CEMSIH H POCT PACTCHHUSL.
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HUccaenoBanue NoYBeHHOIr0 AbIXaHMS

[MoceB azoTobakTepa

CeMeHa Ha 5 IeHb
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IIoceB cemMsiH B IOYBY
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