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Jucuumiuna «buosiorust KJIETKH ¢ OCHOBaMU OWOTEXHOJIOTHW» YHUTAETCS
CTyAeHTaM, OOydYaroluMcsl Mo HampapieHuo moAroToBku 19.03.02 — IlpoaykTsl
NUTAaHUS U3 PACTUTEIBHOTO ChIpbi (YypoBeHb OakamaBpuara), Hnpoduib
«Texunonorus xneba, KOHAUTEPCKUX U MAaKapOHHBIX u3Aenuit». OOpa3oBaTesbHas
nporpaMma JUCHUIUTMHBI «bHOIOTHS KIETKM ¢ OCHOBaMU OHOTEXHOJOTHUI
COCTOUT U3 JIBYX B3aUMOCBSI3aHHBIX YaCTEH: JICKIIUN U JTa0OPATOPHBIX 3aHITHM.

B y4eOHO-MeToIMYeckoM MOCOOUU K JIa0OPATOPHBIM 3aHATHUSIM H3JI0KEHBI
METO/Ibl, HEOOXOIUMBIE JIJISl OBJIAJICHUS U 3aKPEIUICHUS MPAKTUYECKUX HABBIKOB B
UCCJIeTIOBAHUH MOP(HOIOTHIECKUX M (PU3HOTIOTHISCKUX CBOMCTB DYKAPHUOTHUECKHIX
U MPOKAPUOTUYECKUX KIIETOK, MCIOJIb3YEMbBIX B Pa3IMYHBIX OTPACisAX MUIIEBOU
NpPOMBINLIEHHOCTU. [IpuBeIeHbl TEOpETUUECKHUE OCHOBBI U JIaA0OPATOPHBIE METO/IbI
KOHTPOJISl KJIETOYHOT'O CUHTE3a B OMOTEXHOJOTMYECKHUX MPOLIECCax.

[IpennazHayeHo 111 CTYJACHTOB TEXHOJOTUUECKUX M OMOTEXHOJIOTHYECKHUX
(bakyJIbTETOB BBICIINX YU4E€OHBIX 3aBEICHUM.

PexomenmoBano k meuyatu perieHueM ydeOHo-meTomuueckoro coBeta OI'BOY
BITIO «CeBepo-OceTuHckuil rocyaapcTBeHHbI yHuBepcuteT wuMenn KL
XeTtarypoBay.
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JlabopaTopHas padora Ne 1.
MuKpOCKON U TEXHUKA MUKPOCKONMPOBAHUA.

Teopernueckuii 0030p.

MUKpOCKOIbI, JAKOIIMe YBEIUYEHHE B COTHU (CBETOBOM) MJIM THICAYHU pa3
(2MEKTPOHHBIN), UCHOJB3YIOT I H3y4YeHUs MOPQOJIOTHH U  CTPOCHUS
MUKpPOOpraHu3MoB. [Ipou3BOACTBEHHBIE MUKPOOMOJIOTUYECKHE JabopaTopuu
CHA0XXEHbl CBETOBBIMH MHUKPOCKONAMHU PA3JIMYHBIX THUIIOB OTEUYECTBEHHOI'O U
UMIIOPTHOTO MPOU3BOJICTBA. [IpenMyiiecTBO 3a OUHOKYJISPHBIMU MUKPOCKOIIAMHU C
ABTOHOMHOW TIOJICBETKOM U TIOJHBIM HAOOpPOM OCHOBHBIX M JOTOJHUTEIHHBIX
ONTUYECKUX CUCTEM.

CBeT0BOII MUKPOCKOIL.

MUKpPOCKOI COCTOUT U3 MEXaHUYECKOM 1 onTuyeckoi yacteit (Puc. 1).

Puc. 1. O0mmii Bua (a) u cxema (0) MUKpOCKoNa:

1 — mukpomempuueckuu 8uHm, 2 — MaKpOMempuyecKull 6UHm, 3 — CMONOPHbIU GUHM, 4
— YEeHmMpUPOBOUHbIU GUHM OJIsl YCIMAHOBKU Npenapama; 5 — HPYICUHHble KIeMMbl, 6 —
BUHM ONIsl YKpenienus myboyca, 7 — CMONOPHbIU BUHM KOHOeHCOpd, 8 — PYKOAMKA
nepemewjenusi ouagpaemvl;, 9 — oawmax muxpockona, 10 — Kopobka c
muxpomexanuzmom, 11 — xKponwmeiin xouoencopa, 12 — mybycoodepicamens;, 13 —
oxkyaap, 14 — naxnounviti myoyc, 15 — npuzma, 16 — eonosxa myodycooepocamens; 17 —
sunm 0113 uxcayuu pegonvsepa, 18 — pesonveep na canraskax, 19 — obvexmugwl, 20 —
npeomemuulil cmoauk; 21 — konoencop, 22 — anepmyphas ouagpasma; 23 — 3epxao.

K Mexannueckon 4acTu MUKPOCKOIIA OTHOCST IITAaTUB, KOTOPBIA COCTOUT U3
noactaBku  (Oammak) 9, mpuparoniein npubopy — yCTOWYUBOCTh, U
TyOycoaepKaTesl.

K tybyconmepxkarento 12 mpukpemsieH TyOyc 14, UMEIOMMA y pa3iHuHBIX
MOJIeJIel COBPEMEHHBIX MUKPOCKOIIOB KOHCTPYKTHUBHBIC OTITHYIHS.



B HmwxkHell 4yactu TyOyca HaXOAMTCS PEBOJBBEPHBIA MexaHusM I8 —
BpAIIAIOUIMICA JUCK C THE3aMU Uil OOBEKTHBOB, COCTOSIIMI U3 BYX IUIACTHH.
BepxHsisi U3 HUX 3aKperuieHa Harjlyxo, a HWKHSSL C OTBEPCTUSIMU M pe3b00oi aiis
00BEKTHUBOB CBOOOJIHO TMEPEABUIACTCS, MPUYEM LEHTPUPOBKA BBUHUYEHHOTO B
oTBepcTHE  OOBEKTHMBA  (PUKCHpyeTCs  3allleJIKUBAIOUIEHCS  MPY>XKUHKOM,
NIOMA/IAIOIIEH B COOTBETCTBYIOILYIO IIPOPE3b.

[IpenmetHblii cToMUK 20, KpyIriiblii WM NMPSAMOYTOJIbHBIA, C OTBEPCTUEM B
LEHTpE Uil NpOXOxkAeHMs cBeTa. CTOINMK MOMKHO INEpEeIBHUraTb IPHU IOMOILU
BHUHTOB 4 B JIByX B3aUMHO NEPIICHIUKYJSIPHBIX HampasieHusaX. /s 3akperenus
npenapara Ha CTOJIMKE MMEIOTCS CIIEHUAIbHBIE 3aKUMBbl 5 Pa3HON KOHCTPYKIIMH.

MexaHu3m i1 NepeABMKEHHUS TyOyca BBEpX-BHU3 COCTOUT M3 JBYX
OCHOBHBIX Y3JIOB — MaKpO- 2 U MUKPOMETPUUECKOTO I BUHTOB.

MaxkpomMeTpuueckuii BUHT (KpeMalibepa) CIy>KUT i ObICTPOTO MOIHATHUS U
omyckanusi TyOyca mpu rpy0Ooit Hactpoiike. OgumH 000poT 3y04aTtoro koseca
NO3BOJISIET NepeMerath TyOyc Ha 20 MM BBEpX WJIA BHU3.

MukpoMeTpruuecKkuil BUHT NpeJHa3HAayeH JUIsl NEepelBHKEeHHs] TyOyca mpu
TOHKOM HAcTpoOWKe W MpocMaTpuBaHus mnpemnaparta B riayoOuny. Ilomnbeiii obopot
BEIyILEro Koyecuka rnpojsuraer Tyoyc Ha 0,1 mm. bapaban BuHTa pa3nenex Ha 50
neneHuit, kaxaoe aenenue pasHo 0,002 M.

OnTuyeckass 4acTb MMKPOCKOIA COCTOMT M3 OCBETHTEIBHOIO YCTPOWCTBA,
OKYJISIDOB U OOBEKTUBOB.

OcBeTuTenbHOEe YCTPOHCTBO COCTOMUT W3 KOHJIEHCOpa, HpHUc-Auadparmsl u
ocBeTUTEIs (WU IIJIOCKOBOTHYTOTO 3€pKaja).

Konpencop 21 npuMeHSIIOT 111 KOHLIEHTPUPOBAHUS OTPAKEHHBIX 3€PKaJIOM
Jdy4eil cBera, (POKyC KOTOPBIX JOKEH HaXOAWUThCSA B IIOCKOCTU mpenapara. OH
COCTOMT W3 ABYX JIHMH3, 3aKIIOYCHHBIX BMECTe C HpHUcC-AuadparMoil B 0OIIyIO
HWIMHAPUYECKYIO OIpaBy. BepxHssi JHMH3a B KOHJEHCOPE IUIOCKOBBITYKJIas,
HWKHSS — JIBOSKOBBINMYKJIasg. Bech KOHAEHCOP MOKHO NEPEABUTaTh BBEPX U BHU3
IpU MOMOILK 0co00ro BUHTA. [Ipy MOAHIATHH U ONYCKaHUM KOHJEHCOpPAa MEHSETCS
YIOJl CXOOUMOCTH JIy4eH, B pe3yJIbTaTE MEHSETCA U MHTEHCUBHOCTbh OCBEILCHUS:
IIPU MOJHSATOM KOHAEHCOPE — OCBELIEHUE sipyue, IPH OMyLIEHHOM — cialee.

Ilon xoHmeHcOpoM MOMelleHa amneprypHas (upucoBas) Auadparma 22.
Wpuc-guadparma coOCTOUT U3 HECKOJIBKUX MOABM)KHBIX CETMEHTOB, CIBUTAEMBIX U
pa3BUTraeMbIX NPU MIOMOLIM pblyakka 8. Jlnadparma yctaHoBlIeHA NIEpe]l HUKHEN
JIMH30M KOHJEHCOpa M NO3BOJISIET TAKXKE PETyJIMpOBaTh oOcBelleHue. M3meHss
JUAaMETp OTBEPCTHS, YEpe3 KOTOPOE IMPOXOIUT IIy4YOK CBETa, PETYIUPYIOT
MHTEHCUBHOCTb OCBELICHUS IOJIS 3pEHHUS.

Ecnu aneptypa KoHJIeHCOpa MEHbIIIE anepTyphl pabodyero 00bEKTUBA, TO U3-
3a c1a00ro MOTOKa CBETa BO3MOXKHOCTH JIMH3BI OOBEKTHBA 3a/€ICTBOBAHBI HE
NOJIHOCTBIO. Eciu aneprypa KoHJeHcopa Oouibllie anepTypsl pabodyero 00beKTUBA,
YTO XapakTEPHO ISl OOBEKTHBOB MAJOr0 YBEIUYECHHS, TO YMEHBIIAIOT IUAMETP
OTBEPCTHSI UPUCOBOM AHapparMbl KOHAEHCOPA.

3epkaiio 23 NOJBMKHO 3aKPEIUICHO MOJ KOHAEHCOPOM Ha 0COOOM phIUaxKe,
IPY TOMOIY KOTOPOI'0 OHO MOXKET ObITh YCTAHOBJIEHO B JIH000M muiockocTu. OqHa
€ro IMOBEPXHOCTh IUIOCKas, Apyras — BoruyTas. llpu pabore ¢ KoHAEHCOpPOM



UCTIONB3YIOT IJIOCKYI0, 0€3 KOHJIEHCOpa — BOTHYTYIO MOBEPXHOCTH 3epkana. [lpu
JTHEBHOM CBETE€ IMOJIb3YIOTCS IJIOCKOM CTOPOHOW 3€pKaya, MpPU UCKYCCTBEHHOM
CBETE — BOTHYTOM.

[Ipy MUKpPOCKONMPOBAHUM CYIIECTBEHHOE 3HAUYEHHE HMMEET OCBEIICHHE
uccienyeMoro oobekra. OcBellleHne yalle ycTaHaBiuBatoT o merony Kemnepa.

1. OcBerurens.

2. Ha mpeaMeTHbIN CTOJIMK CTaBST Ipenapar, B paboyee MoJjJoKeHHue
NEepeBOAT OOBEKTUB 8X.

3. KoHzpeHcop MOgHUMAIOT A0 yIIOpa, MOJHOCTHIO OTKPBIBAIOT HPUCOBYIO
nuadparmy.

4. 3epkayno yCTaHABIMBAIOT IJIOCKOM MOBEPXHOCTHIO U MIOYTH IOJHOCTBIO
3aKpbIBAIOT AUa(parMmy OCBETUTEIIS.

5. Ha 3epkano momemarot JucT 6enoit Oymaru u, mepeABuras naTpoH
OCBETHUTEJSI, JOOMBAIOTCSA YETKOTO M300paKeHUsl Ha OymMare HUTH Hakasa
JaMIIbI.

6. I'nsaas B OKyJisip, IpU MOMOIIM 3€pKajia MOJydaroT B LIEHTPE MOl 3pEHUS
M300pakeHHEe KpaeB nuadparMbl OCBETUTENSI — CBETIIOE MISATHO C HEPE3KO
OYEPUYECHHBIMU KpPASMH.

7. Ucnonb3ys 00beKTUB 8%, POKYCUPYIOT OOBEKT B 00JIACTH CBETJIOTO ISITHA.

8. Omnyckasi KOHJIEHCOp, B IJIOCKOCTH Ipenapara GoKyCUPYIOT U300pakeHHe
KpaeB auadparmMbl OCBETUTENS U IBIXKCHHEM 3€pKajia MepeBOIsAT CBETIIOE
IISITHO B LIEHTP I10JIS 3pEHUSL.

9. Jlmnadparmy ocBeTUTEINSI OTKPBIBAIOT JI0 TEX MOP, TOKA CBETJIOE MSTHO HE
3aKpOET BCE I10JIE 3PEHHUSI.

10. B nanpHeiieM nojiokeHue 3epKaia, KOHIASHCOpa U AuaparMbl OCBETUTENS
OOJIbIIIE HE MEHSIOT.

[Ipu paboTe cO BCTPOCHHBIMU CTAIMOHAPHBIMH OCBETUTENSIMUA MpaBHIIA
HACTPOMKH MNOAPOOHO M3J0KEHBI B MHCTPYKIMAX 10 IKCILTyaTallii MUKPOCKOIIOB.

Oxkynsip 13 BCTaBISIIOT B BEPXHIOID 4YacTh TyOyca. YBeJIWYEHHOE
00BEKTUBOM M300pa)K€HUE TOMOJHUTENBHO YBEIUUMBAETCS OKYJISIPOM, HO HOBBIX
JeTajeil CTPYKTYpbI IPU 3TOM He HaOmogaeTcst. OOBIYHO OKYJIIP COCTOUT U3 JABYX
IUIOCKOBBIMYKJIBIX JIMH3 — TJIA3HOW M coOMpaTenbHOM — OOpallleHHBIX CBOMMU
BBINYKJIBIMA TIOBEPXHOCTSIMU BHU3 K OOBEKTHUBY. JIMH3BI 3aKIIFOUYEHBI B OOIIYIO
METaNIMYECKYI0 TPYOKy, MEXIy JIMH3aMU HaxXOIUTCs auadparma ToJisi 3peHus
MHUKPOCKOIIa. Y COBPEMEHHBIX OMOJIOTHYECKUX MUKPOCKOIIOB UMEIOTCSI OKYJISIPHI C
yBenuueHussmu B 7, 8, 10 u 15 pa3. Pa3smep yBenuueHusi yka3zaH Ha BEpXHEH
oIpase.

OOBEKTUB — OCHOBHAsI YacTh ONTUYECKON CHCTEMBI MUKPOCKOIIA, JAoIas
yBennueHHOe n300paxxkenue npeamera. OObEKTUB COCTOUT W3 HECKOJIBKUX JIMH3,
MOMEIIEHHBIX B METAJUIMYECKYIO TPYOKY M 3aKpETJICHHBIX KaHAJCKUM 0alb3aMOM.
Ha Bepxueit wactu TpyOku mMeercs pe3pda, MPH MOMOIIM KOTOPOH OOBEKTHB
BBUHUMBAETCS B  THE3/I0 pPEBOJbBEpHOM  macTUHKUA. Camas  HUXKHSA
IUIOCKOBBINYKJIAsl JIMH3a OOBEKTUBA, OOpallleHHass K  [peAMETY, Ha3bIBaeTcCs
(GpOHTaNBbHOI; MMEHHO OHA MO3BOJIAET MOIYYaTh YBEIHUUYEHUE, & OCTAIbHBIC JTUH3bI
TOJIBKO YCTPaHSIOT OINTUYECKHE HEIOCTaTKu u3o0paxkeHus (chepudeckyro u



XpOMaTHYEeCKyI0 abepparuio); 4emM OoJbllie KpuBH3HA (DPOHTAIBHOW JTUH3BI U
MEHBIIIE €€ pa3Mepbl, TeM OoJjblliee YBEIUYCHHE TNpeaMeTa JaeT OOBEKTHUB.
N3o0paxkenue npenmera oOpaTHOE.

CoBpeMeHHbIE ~ OHMOJOTMYECKHE  MHUKPOCKOINbI ~ OOBIYHO  CHAOMXKEHBI
oObekTHBaMu ¢ ypenuueHueM B 8, 10, 20, 40, 60, 90 u 100 pa3. Otu uudps
yKazaHbl Ha o0bekTuBe. [Ipu pabore ¢ oObekTHBaMH, yBeauuuBaromumu B 60, 90
u 100 pa3, ppoHTaNIbHAS JIMH3A IOIPY>KAETCS B KUIKOCTb.

BakHO NOSyYynTh HE TOJBKO YBEIMYEHHOE, HO M YETKOE H300pakeHue
UCCIIEyEMOr0 O0OBEKTA.

A A
n=1,33 n=1,515
d d
P 0 PO
B B
a 6 8

Puc. 2. Xoa ay4deii B cyxom (a), BOAHO- (0) M MACIAIHOMMMEPCHOHHOM (B) 00beKTHBE:
N — nokazameib NPeroMIeHUS,
PO —npenapam;
f — @dponmanvnasn nunza obvexmusa,
d —nokposnoe cmexno.

YeTkocTh HM300paKeHHMs] 3aBUCUT OT paspeliaroliel  crocoOHOCTH
MHUKPOCKOIIa, KOTOPYIO MOHUMAIOT, KaK MUHUMAJIbHOE PACCTOSIHHE MEXIY IBYMS
TOYKaMHU, TPU KOTOPOM OHHM BHUIHBI pa3jesibHO. Paspemaromas crnocoOHOCTh
MHUKPOCKOIIA 3aBUCUT OT YUCIIOBOM anepTypbl U JJIUHBI BOJHBI UCIOJIB3YEMOIO
CBeTa.

[ToBBICHTH pa3pelIalyl0 CIOCOOHOCTh MHMKPOCKONA MOXHO 3a CUeT
IpUMEHeHHus1 0ojiee KOPOTKHMX Jy4eil cBeTa wiM, yTo Oojiee JOCTYIHO, 3a CUET
OpUOIIDKEHUST TIOKa3aTensl MPEJIOMIICHHS CpeIbl, TpaHW4alled C JUH30M, K
aHAJOTMYHOMY IOKa3aTenmo cTekia. C 3TOM LENbI0 MPOCIOUWKY BO3JyXa MEXKIY
JMH30M 00BEKTHBA U MPEIMETHBIM CTEKJIIOM 3aMEIIAI0T CIEHUATbHON HKUAKOCTHIO
C TOKazaTejeM IMpeJoMJIEHUs, OJIM3KUM K TOKA3aTe0 MPEIOMIICHUs CTEKIIa.
OcobeHHO 93TO HEOOXOAMMO TMPH KCIOJIB30BAHUM OOBEKTUBOB OOJIBIIOTO
yBesmuerus (607, 907) ¢ GppoHTanbHBIMM JTHH3aMHU Majioi miomanu. Ilokasarens
IPEJIOMJICHUS CTEKJIa M BO3/1yXa COCTaBJIsIET COOTBETCTBEHHO 1,52 u 1,0, moaTomy
B Ka4eCTBE MMMEPCHOHHBIX >KHIKOCTEH, CO3MAONIMX ONTHUYECKH OJHOPOJIHYIO
cpeny MEXIy MNpPEeIMETHBIM CTEKJIOM W JIMH30M OOBEKTHBA, MPUMEHSIOT Yallle
Bcero kenposoe macio (n = 1,5), rmuuepun (n = 1,4), Boay (n = 1,3). Xoxa nyuei
CBETa IPHU HCIOJIB30BAHUU OOBIUHOTO CYXOr0 M HMMEPCHOHHOTO OOBEKTHBOB
MOKa3aH Ha PUCYHKe 2.

OOBeKTUBBI AJisl MacasiHON uMMepcun o0o3HadaroT «MWNy», BogHoit — « BI.

OO1iee yBenMUYEHHE, 1aBAEMOE CUCTEMON OOBEKTHMBAa M OKYJSpa, PAaBHO
IPOU3BEACHUIO YBEIMUYCHHUI OKYJIsipa U 00OBbEKTUBA.

Hanpumep, npu okynspe 15” u o6bextuse 40” yBenuuenue 6ynet: 15 x 40 =
600 pas3.



IIpu pabore ¢ CUIBHBIMU OOBEKTHMBAMHU TOJILIHMHA MOKPOBHOI'O CTEKJIA HE
noykxHa npessimath 0,15 — 0,18 MM BBHy Manoro pabouyero pacCTOsIHUS.

Puc. 3. Cxema xoja Jiyyeii mpu pa3HoM 3HAYEHHUH yIJja o:
A — 0obvexm;
O — o6vexmus;
U — N0JI0BUHA OMEEPCMHO20 VeId.

[Ton paGounM paccTossHHEM OOBEKTHBA IIOHUMAIOT pPACCTOSHHUE OT
IUIOCKOCTH (DPOHTAJIBbHOW JMH3BI J0 HM3y4aeMOro OOBEKTa MpPH HAXOXKIACHUU
nocieaHero B pokyce. Uem Oosbliie yBenndeHue oObEeKTHBA, TEM MEHbBIIIE pabouee
paccTosiHUE U 10JI€ 3pEHUsl.

Ha xopryce 00beKTBa 0003HAYEHA €0 YBEINYMBAKOIIAS CIIOCOOHOCTH (8,
20", 40", 90™) n uncnoBas aneprypa.

Yucnosas aneptypa A oTpaxaer koaudyecTBo cBera (Puc. 3), nonanaromiero
B JINH3Y.

Benuunna ee onpenensercs mo popmyie:

A =nsinu,
rae
A — yucnosas anepmypa IuH3bl;
N — nokaszameiib npejlomieHusl cpedbl, epaHuqau;eﬁ C JZZ/[HS’OZZ;
U — N0JI0BUHA OMBEPCIHO20 Y2d Q.

Mukpockornbl HEOOXOIUMO XpaHUTh IOJ 4YEXJIaMM WIM KOJIMaKaMH JJis
3alUTHl OT MbUIM. Y J00HO MOJIb30BaTHCS YEXJIaMH U3 MOJIMATUIIEHA; HE CIEIyeT
OCTaBJISITh MUKPOCKOII I10J] COJTHEYHBIMU JIydYaMU WIH B TEIJIOM MECTE, TaK Kak
MOKET Pa3MITYUTHCA KIIEH, KOTOPBIM CKJIEEHBI JINH3BI.

B koMmHaTe, r71e yCTaHOBJIEH MUKPOCKOII, HE JOJIKHO OBITh MapOB KUCIOT U
BOASAHBIX mapoB. [Ipum mepeHoce MHUKpPOCKON ciexyer OpaTh TOJBKO 3a
TyOycoaepKaTellb U CICTUTh 3a TEM, YTOOBI OKYJISIp HE BbIMall u3 TyOyca.

JU1st Hapy>KHOW OYMCTKU ONTHKU MPUMEHSIOT CMOYEHHBIE CIIMPTOM MATKHE
TKaHH, Jy4llle (uiaHenb, HE OCTaBJIAIOLIME Mocie ceOs BoJoKOoH. Mcnonb3oBanue
KCHJI0J1a U OEH3MHA JJIs ATHUX LieJIel MOYKET IIPUBECTU K PACKIIEUBAHUIO JIMH3.

Muxkpockonus.

[Ipuctynas x pabore ¢ MUKPOCKOIIOM, IIPOBEPSIOT COCTOSIHUE KOHJIEHCOPA:
OH JIOJKEH OBITh MOJHAT J0 YPOBHS IMPEIMETHOIO CTONMKA, AuadparmMa OTKPHITA.
[MpunonHsaB TyOyc MHMKPOCKOIA, YyCTaHABIMBAIOT OOBEKTUB C HAWMEHBIIUM
yeenuaenueM (8, 107); misgs B OKynsp, OpY HMOMOLIM 3€pKajia J0OHMBAIOTCS



IIOJIHOTO OCBEILECHMs MOJIsI 3pEHHs. 3aTeM Ha HUCCIEeNyeMblil mpenapar HaHOCST
KaIUTI0 KeJIpoBOro Macia (WM ero 3aMEHUTENs), MOMEIIAIT Ipenapar Ha
IPEIMETHBIA CTOJMK, IMOBOPOTOM pEBOJIbBEpPA YCTAHABIMBAIOT MMMEPCUOHHBIN
00bekTUB. (UTOOBI M30€k)aTh CONMPUKOCHOBEHUSI OOBEKTUBA CO CTOJIMKOM, TyOyC
cieAyeT JnepxaTh NpunogHaThiM.) Ilog kKoHTposiem riaza (CMOTPETh COOKY)
(bpoHTaNbHYIO JIMH3Y OOBEKTHBA JIETKUM MOBOPOTOM MAaKPOMETPUYECKOIO BHUHTA
MOTPY’KAIOT B KaIlJII0 UMMEPCUOHHOTO Macia W, HaOdroast B OKYJISIP, OCTOPOKHO
NOJHUMAIOT TyOyCc A0 BHAMMOCTH IIpenapara. 3aTeM JErKUMHU IOBOPOTaMU
MUKpPOMETPUUECKOT0 BUHTA (BIEPEI-HA3a/1) PETYIUPYIOT YETKOCTh U300paKEHUS.

[Ipu cmene nmpenapaTta TyOyc MUKpPOCKOIA OJHUMAIOT, IIpernapaT CHUMAIOT
C IPEIMETHOIO CTOJIMKA M, €CJIM HCCIEAOBAHUE MPOBOAMIIOCH C UMMEPCHOHHOM
CUCTEMOM, (POHTANbHYIO JMH3Y OOBEKTHMBA TIHIATEIHHO OYMILAIOT OT Macia,
IPOTEPEB CaIPETKON, CMOUEHHOM CIIUPTOM.

B xonme pabGoTel TyOyc MNPUMNOJHUMAIOT MaKpOBHHTOM, PEBOJIbBEP
NEPEBOAAT B HEUTPAIBHOE IOJOKEHHE, MACIO C JMH3bl OCTOPOXHO CHHMAKOT
MSATKOM XJIOMYATOOYMa)KHOM TKaHbiO. MHMKpOCKON yOMpPalOT B JI€PEBSIHHBIN
GyTIAp WM HAKPBIBAIOT CTEKJISTHHBIM KOJIMAKOM (JIydIlle U3 IBETHOT'O CTEKJIA) IS
3aIlUThI OT CBETA.

MUKpOCKOIIMPOBAaHUEM  OMNPEACNSIOT  MOP(}OIOTrHYecKnue OCOOEHHOCTH
MUKpPOOPTraHU3MOB, HMX THUHKTOPHAJIbHBIE CBOMCTBA, MOABUKHOCTb, HaJIMYKE
CHEIUaTbHBIX CTPYKTYPHBIX JIEMEHTOB (CIIOpa, KarcyJsa).

[IpuroToBneHHbIE MpenapaTbl «pa3/aBlICHHAs KaIljlsi» U «BUCAYAS Karlish»
IPOCMATPUBAIOT ¢ 00bexkTHBaMu 20” wim 40”,

@UKCHUPOBAaHHBIE OKpAILEHHBIE MpErnapaTbhl MHUKPOCKONMPYIOT BHAYaje C
oobektuBoM 40°, motoM — ¢ 00bekTHBOM 90°. B mpaBMIIBHO OKpAIIECHHOM H
XOpOILO MPOMBITOM Ipenapare MoJi€ 3PEHHs] OCTACTCS CBETJIbIM M YHCTHIM, a
OKpAILIEHHBIMU OKa3bIBAKOTCS KJIETKH MUKPOOPTaHU3MOB.

YroOpl uccienoBaTb IMOJ  MHUKPOCKOIIOM JKHMBbIE HE(PUKCHPOBAHHBIE
HEOKpAIIeHHbIE MHUKPOOPTraHU3Mbl, HUCIOJIb3YIOT OCOObIE ONTHYECKUE CHUCTEMBI:
(ha30BO-KOHTPACTHOE YCTPOMUCTBO U TEMHOIIOIbHBIM KOHJIEHCOD.

MeTtoabl McciIe10BAHUS MHUKPOOPTraHU3MOB B CBETJIONNOJIbHOM MHUKPOCKOIIE.

MHUKpPOCKONIMYECKOE UCCIIEIOBAHUE MUKPOOPIaHU3MOB IPOBOJAT B KUBBIX
WM (PUKCUPOBAHHBIX OKPAIICHHBIX MperapaTax.

IIpurorosJ/ieHue npenapaTos.
Ilpuzomoenenue rxcugvix npenapamaoe.

MuKpocKonus KJIETOK B )KUBOM COCTOSIHUM MPUMEHSIETCS TJIABHBIM 00pa3oM
JUISL U3YyYEHUS HUX pa3MepoB, (OpMBI, CTPYKTYphI, MOABUKHOCTH, XapaKTepa
Pa3MHOKEHUSA, OTHOLIEHHUSI KJIIETOK K PA3JIMYHBIM XUMUYECKUM paszapaxuressim. C
9TOW LeJapl0 HauboJiee 4acTO TOTOBAT IpenapaThl «pa3faBlCHHAs Kalulsh H
«BUCAYAd Kalur»y. MUKpOOpraHusMbl B OTHUX IIpenaparax MOKHO IIOJBEpraThb



OPWKU3HEHHOM  OKpacke. Tak  kak  OOJIBIIMHCTBO  HUCIOJIB3yEMBIX B
MUKpPOOHOJIOTUHA KpacUTENel TOKCHYHBI, JUIsl TNPUKU3HEHHOIO OKpallMBaHUs
MUKPOOPTaHU3MOB HX HMCHOJIB3YIOT B OUYE€Hb MalibIX KOHLeHTpamusax or 0,001 mo
0,0001 %. B npenapate «BUCsYas KaIlis» MUKPOOPraHU3Mbl MOKHO HAOJIOIAaTh B
TE€4EHHUE NPOJOLKUTEILHOIO BPEMEHH — HEZIEIIO U Ooliee.

«Pazoaenennan kanisy.

I'oTOBAT mpeIMeTHbIE M TOKPOBHBIE CTEKIAa Il MuUKpockonuu. OHH
JOJKHBI OBITH YMCTBIMH M XOPOILO O00€3’KUPEHHBIMH, YTOObl HAHECEHHAsl Ha HUX
KaIljlsi paBHOMEPHO pacTekajach. JlocTuraercss 3TO HECKOJIBKMMHU CIOCOOAMHU.
Crekna MOXHO MPOKUMATUTH 15 MuH B 1%-M pacTBOpe coAbl WM B MbUIbHOU
BOJIE, CIIOJIOCHYTh BOJIOTIPOBOJHOI BOAOH, momecTuth Ha 5 — 10 MuH B cialyio
XJIOPUCTOBOJOPOAHYIO KUCJIOTY M XOPOIIO IPOMBITh JUCTHIITIMPOBAHHOW BOJOM.
MOXHO TakXke FOTOBUTH CTEKJA K paboTe, BBIAEPKAaB UX NPEABAPUTEIBHO 2 Y B
KOHIIEHTPUPOBAHHOW CEPHOW KHUCIOTEe WM XpomMoBou cmecu. Ilocime artoro
IPOMBITH MX B NMPOTOYHON BOJE, MPOKUISATUTH B 2 %-OM pacTBOpE ILIEIOYU B
TedyeHue 10 MHH, THIATEIBHO MPOMBITH MPOTOYHOM, a 3aT€M JAMCTUILIIMPOBAHHOU
BO/10M. O0€3KUpEHHbIE PEIMETHBIE CTEKJIA MOXKHO IPUTOTOBUTb, UCIIONb3YSI 1JIs
3TOM LEJIM KyCOUYEK MbLIa, KOTOPBIM HEOOXOIUMO HAaTEPETh pabouyI0 MOBEPXHOCTh
CTEKJa, a 3aTeM TILATEJbHO BBITEPETh €€ CyXoil canderkoil. Huctsle crekia
IIOMECTUTh Ha XPaHEHUE B COCYJIbl C MPUTEPTHIMU MPOOKAMU B CMECH PaBHBIX
00beMoB criupTa u 3upa unu B 96%-ii criupr.

o |- E -
a N\, N2
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Puc. 4. Cxema npuroToBjIeHHs MPenapaTa «pa3aaBlieHHAS KAIJIs»:
a — 8uo ceepxy;
0 — 8u0 cOOKY;
1 — npeomemmnoe cmekno, 2 — nOKpo8Hoe CMeKIo.

3arem, [ TPUTOTOBJIEHUS IMpenapara Ha YHCTOE U O00E3KHUPEHHOE
NpeAMETHOE CTEKJIO OAKTEPUOJIOTMYECKOM MEeTIeH WM MacTePOBCKOM MUMETKON
HAHOCAT KAIUIK0 MCCJIEAYEMOW KyJbTyphbl. ECIM MUKpOOpraHW3Mbl HaXOJWUJIUCH B
cycrneH3uu (B >KHJIKOW MUTATEIbHON Cpele), UX HAHOCAT HEMOCPEICTBEHHO Ha
npeaMeTHoe cTekio. Ecnu ke Marepuan B3ST C IJIOTHOW IMUTATENIBHOW CpEnbl,
TOI'ZIA €r0 BHOCAT B HAHECEHHYIO IPEIBAPUTEIILHO HA NPEIMETHOE CTEKJIO KaIlIIo
CTEpUIbHONH BOJOIMPOBOJHON BOBI, CTEPUIBHOIO (PU3MOJOTHUYECKOTO pacTBOpa
WIN KaKOW-TMOO J>KUJKOW TUTATENbHOW Cpeabl. MOXHO TakkKe W3 KYyJIbTYpHI,
BBIPAILICHHOM Ha IUIOTHOM NUTATEIIbHOM CpeAE, NMPEABAPUTEIIBHO MHPUTOTOBUTH
CYCHEH3UI0 MHKPOOPraHu3MoB. s 3TOro B mpoOUpPKY C MHKPOOpraHW3MaMu,
BHIPOCIIMMU HA arapoBOil MOBEPXHOCTH, BHOCAT 4 — 5 CM’ CTEpPHIBHOIO
(U3MOIOTMYECKOTO PacTBOpa WM BOAOIPOBOAHOW BOJBI M, Bpamias HTPOOHPKY
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MEXy JIQJOHSMHU, CMBIBAIOT MUKPOOHBIE KJIETKM C MOBEPXHOCTU cpensl. Kpome
TOTO, MOXHO B NPOOHPKY C 4 — 5 cM’ CTEPHIIBHOH BOJIBI GAKTEPHONOIHYECKO#H
neTiei nepenectd 1 — 2 KOJIOHUH HCCIeAYEMBIX MUKPOOPTaHU3MOB, BBIPOCIITUX Ha
arape B yaiuke Iletpu.

Ha npenmMerHoe cTeksio Ha Kpall Karuik OMYyCTUTh peOdpom moj yriom 45°
MOKPOBHOE CTEKJIO U, OCTOPOKHO HAKJIOHSSA, HAKPHITH UM KaIUTIO TakK, YTOObI B HEl
He 00pa30BaIuCh My3bIpbku Bo3ayxa (Puc. 4).

Kammo Hyx)HO OpaTh Takod BeIMYMHBI, 4YTOOBI OHA 3allOJIHsIa BCE
IIPOCTPAHCTBO MEXKY MOKPOBHBIM M IMPEAMETHBIM CTEKJIAMU M HE BBICTyNHajia 3a
Kpasi TMOKpPOBHOro cTekia. Ecim kuakocTh OyneT HaHeceHa B M30BITKE, €€
HEO0OXOIMMO yIaUTh IPHU MOMOIIIH MOJO0COK (PHIBTPOBATILHOMN OyMar.

«Bucauas kannan.
JIns nOpuUroToBIEHWs Ipenapara «BUCAYAs KaIlld» B3SITh CTEKIO CO
nuiidoBanHoi nyHkoil. Kpast nyHKM cMa3aTh Ba3eJMHOBBIM MacioM. Ha

MOKPOBHOE CTEKJIO CTEPUJIBHO B IIEHTP HAHECTH KAILUIIO MCCIEAYyEeMOro Marepuala
(Puc. 5).

—1

o1

| 3

@
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Puc. 5. Cxema npuroToBjieHHs Npenapara «BUCAYAs KATID):
1 — npedomemnoe cmexno ¢ aynkou, 2 — kanis, 3 — nOKpo8Hoe CIMeKIIo.

3aTeM MNPEIMETHOE CTEKJIO NEPEBEPHYTh JYHKOW BHHU3 M IIOMECTHUTH Ha
IIOKPOBHOE CTEKJIO TaK, YTOObl Kalulsl HaxoJIWjgach B LEHTPE JYHKH, HE
COoIlpUKacasch ¢ ee¢ Kpasamu. IIpeagMeTrHoe CTEKIO JIETOHBKO NPUXaTh K
NOKPOBHOMY U IEepeBEepHYTh. B 00pa3zoBaBIieiicss TepMETUYHON KaMepe Karuisi He
BBICBIXAET, YTO IO3BOJISIET HAOIIOJATh 32 MUKPOOPraHU3MaMH MPOAOJKUTEIBHOE
BpeMs.

IIpurorosiieHue (PpUKCUPOBAHHBIX NPENAPATOB.

@DUKCUPOBAHHBIA OKpAIIEHHBIA IpenapaT MHUKPOOPTraHU3MOB TOTOBAT B
HECKOJIBKO JTaloB: NPHUTOTOBJICHHE Ma3Ka, BBICYIIMBaHUE e€ro, (Gukcamus u
OKpalllBaHUE.

Ma3ku TOTOBSAT Ha YHCTHIX OOE3KHPEHHBIX MPEAMETHBIX CTEKJIax W3
MUKPOOHBIX CYCIIEH3UN WIM U3 KYJbTYp, BHIPAIIEHHBIX HA TUIOTHBIX MUTATEIbHBIX
cpenax. Ecim  HeoOXoIMMO ~ HM3Yy4YUTh  €CTECTBEHHOE  PaCIOJIOKEHUE
MHUKpPOOPTraHM3MOB B KOJIOHUSIX, BBIPAIICHHBIX HA TMOBEPXHOCTU IUIOTHOU
MUTATEJIbHOW Cpebl WM €CTECTBEHHOTO cyOcTpara, TO TOTOBSIT «Ipenapar-
OTIEYATOK.
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BricymmBaoT Ma3Kh WM «IIpPEnaparbl-OTIEYaTKH» IPU KOMHATHOM
TEMIIepaType, TAaK Kak BBICYIIMBAHHE IPU BBICOKOW TEMIEpaType HapyIlIaeT
bopmy KIIETOK.

Ha cnenyroniem stane mazok QukcupyroT. [Ipy 3TOM KIETKM HPOYHO
NPUKPEIUISIIOTCS K TOBEPXHOCTH CTEKJIA, MOBBIIIAETCS UX CPOJACTBO K KPACUTEISIM
U, HakoHell, KJeTku ruOHyT. Camblii NpOCTOM M pPacHpOCTPAHEHHBIH CIOCO0
bukcanuu — GuKcaius kapom, MPUroJieH s HaOIroeHUus MOP(OJIOTUU KIIETOK,
HO HE JIJISl U3YUYEHHS UX CTPOCHHMS, TaK KaK MPU BO3JIECUCTBUH BBICOKHX TEMIIEPATyp
CTPYKTYpa KJIETOK CYIIECTBEHHO H3MeHseTcs. [lomuMo sxapa ¢ukcaiuo MOKHO
IPOBOJUTh XUMUYECKHMH BeUleCTBAaMU (KUAKOCTAMU W mapamu). g 3toro
UCTIONIB3YIOT 96%-11 >TwioBbI cnupT (Bpemsi ¢ukcarmuu 5 — 10 MuH), cMmech
Huxkudoposa, cocrosiiyro U3 aOCOMIOTHOIO S3TWIOBOrO cnupra U 3dupa B
cootHomienuu 1 : 1 (10 — 15 Mun), 6€3BOJIHBIA METUIIOBBIN cniupT (3 — 5 MUH),
aneToH (5 MuH), napsl napadopmansaeruaa u ap. s qpoxokeil IpuoprUTETHBIMU
SBJISIFOTCS. XUMUYECKHE METO/bI (PUKCALUY.

JUist xumudeckoil (pukcauMy MUKPOOPraHM3MOB Yallleé BCEro HMCIHOJb3YIOT
CJIeIyIOIINE XUMUYECKUE PACTBOPHI:

1. ZKuokocmwo Kapuya:

JlensiHas ykcycHasi Kucimora  — 10 oM
DTUIOBBIN cUPT, 96° ~ 60 e’
Xnopodopm ~30 c™’

XpaHUTh KUAKOCTH CIETyeT B OyThUIKaX ¢ MPUTEPTON MPoOKoii. OHAa MOKET
XPaHUTHCS JUIUTENIBHOE BPEMS, HO JIyYILE IOJIb30BATHCS CBEXEIPUTOTOBICHHBIM
pactBopoM. Kuakocts KapHya siBisercsa XopomuM (QUKCATOPOM JIsi U3YUEHHS
cTpoeHus OakTepuil. DKCo3uIus puKcanuu 15 MuH.

2. Cmecv Hukudghoposa:

OTWIOBBIK crUpT, 96° — 1 yacTth

Ddup — 1 vactp

JUist pukcauuu mpenapaT NOTPYyKarOT B CTAKaH C KUIKOCThbIO Ha 15—20
MUH, T10CJIE YETO BBIHUMAIOT U JAK0T BO3MOXKHOCTbD IIOJCOXHYTh.

3. Cnupm-gopmanun:

STHoBBIH ciupT, 96 °© — 95 cM’

dopmanvH — 5cem

st ukcanuu mpenapaTr Morpy»aroT B CTakaH C JKUJIKOCThIO Ha 15 muH,
IIOCJIE YEro BBIHUMAIOT U JAIOT BO3MOXKHOCTh OJICOXHYTb.

Ilocne ¢ukcanuu npenapar OKpPalIMBaKOT. bBOJNBIIMHCTBO  KpPacok,
OPUMEHSEMBIX B  MHKPOOMOJIOTMYECKON MpakTUKE, MPEACTaBIAIOT CcOOOU
COEIMHEHMS, 4Yallle BCEro MPOM3BOAHBIE OEH301a W €ro roMoJOroB, KOTOpBIE
NOJIYYAIOT JMOO0 MyTEM XMMUYECKOTO CUHTE3a, JIN0O U3 KAMEHHOYTOJIbHOW CMOJIBI.
OHu MOryT OBITh OCHOBHBIMHM, KHUCIBIMHU W HEUTpajgbHbIMU. B 11ab0opaTopHbIX
YCIIOBUSIX MOXHO OBICTPO ONPENENINTh, KAKOW XapakTep (KUCIHbIIA WK OCHOBHOM)
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MMEET BOJHBIM pacTBOp TOrO0 WM HWHOro Kpacurena. Jnsg ostoro Ha
(uIbTpOBANBHYI0 Oymary HaHOCST KaIllll0 HccleqyeMol Kpacku. Tak Kak
¢bunbTpoBanbHas OyMara 3apsbKeHa OTPULATENbHO, TO HMPU OCHOBHBIX CBOMCTBAx
KpacKu BOJIa pacTeKaeTcsi B BHUJE OECLUBETHON 30HBI BOKPYT (PUKCUPOBAHHOTO
IIITHA KPACKHU, IIPU KUCIBIX — Kpacka M BOJIAa PACTEKAOTCA ONMHAKOBO. OCHOBHBIE
KPacKu COEIMHSIOTCS C BELIECTBAMHU KIIETKH, UMEIOIIMMHU KHCIbIE CBOMCTBA, a
KHCIIBIE — C BEIIECTBAMH C OCHOBHBIMM CBOWCTBaMH. B  mpakrthke
MUKPOOHOJIOTUYECKUX UCCIIEIOBAHUM Yallle UCTIOIb3YIOTCSI OCHOBHBIE KPACKU. DTO
00BsCHSIETCSI TeM, YTO OOJBIIMHCTBO MHKPOOPTaHU3MOB HECYT Ha MOBEPXHOCTHU
KJIETKH OTPHUIATEIbHBINA SJCKTPUUECKUIN 3aps]l U B UX LUTOIUIa3Me MpeoOaagaroT
BEIIIECTBA C KUCIBIMU CBOMCTBaMH. McXOons M3 CPOACTBA KJIETOYHBIX BEIIECTB K
OCHOBHBIM, KHCJIBIM WJIM HEWUTPAJIBHBIM KpAacKaMm, BBEAECHBI COOTBETCTBEHHO
noHATUsT Oazodwnus, amumobunus u HelTpodunus. Takoe neneHue, OTHAKO,
SIBJISIETCS OTHOCUTENbHBIM, TaK KaK OOJIBIIMHCTBO KJIETOUYHBIX BEIIECTB SIBJISIIOTCS
aM(pOTEPHBIMUA COCAMHCHUSIMH W B 3aBUCUMOCTH OT 3HadeHwsi pH cpeasl Moryt
IpUOOpeTaTh KUCIbIEe, HEUTPAJIbHBIE WJIM OCHOBHBIE CBOMCTBA.
B MukpoOuosiornueckoil mnpakTuke Haubonee  yHnoTpeOUTEIbHBIMU
KpacKaMH SIBJISIFOTCS:
* KpacHbIe — PYKCHH OCHOBHOW U (DYKCHH KHUCJIBbIM, HEUTPAIbHBIN KPaCHBIH,
KOHI'0 KpacHbI, 303uH K, 3putpo3uH;
* CHHHE — METHJICHOBBIHN T01yOOMN, TOJTYUIMHOBBIN rOy00i;
* 3eJIeHbIC — MAJIAXUTOBBIN 3€JIEHBIN, OPUILTHAHTOBBIN 3ECHBIN, STHYC
3€JICHBIN;
* (uoneToBbIe — reHIMan (PUOIETOBBINA, KPUCTATUIMUECKHUN (PUOJICTOBBIH,
r€MAaTOKCUJIVH;
* KOpPHWYHEBBIE — OCHOBHOM KOPUYHEBBIN, XPU30U/IHH;
* KENTHIC — MUKPUHOBASI KUCIIOTA, (JTyOpECICHH;
* YEpHBIC — UHAYJIMH CIIUPTOPACTBOPUMBIN, HUTPO3UH BOJIOPACTBOPUMBIN U
Ap.
Hcnonp30BaHne pasHbIX KPAacOK, UX KOHLEHTpAUUs U MPOJOJIKUTEILHOCTD
BO3JICHCTBHS Ha KJIETKU O0YCIIOBIMBAETCA OCOOCHHOCTSMHU BBISIBISIEMBIX CTPYKTYP
Y CBOMCTBAMU KPacCUTEIIEH.

Ilpoyedypa npuzomoenenus pukcuposannozo OKpauieHHo20 npenapama.

C mnoMoupl0 CTEpWIbHONH OaKTepUOJOTHYECKON TEeTIH WM MUIETKH
[TacTepa HaHecTH Ha THIATENIBHO OO0E3KUPEHHOE MPEAMETHOE CTEKJIO KaIlIio
CYCIIEH3UM MHUKPOOPraHW3MOB. Marepuasn C IUIOTHBIX HUTATEJIbHBIX CpPEll B3STh
0aKTEepUOIOTUYECKON METNIe U BHECTU €ro B KAIUII0 CTEPUIIBHOW BOJOMPOBOIHOM
BOJIbI, NPEABAPUTEILHO HAHECEHHYIO Ha MPEIMETHOE CTEKJI0. MHUKpPOOHBIiA
Marepuail PaBHOMEPHO TOHKUM CIIOEM pacTepeTh Ha miomamu 1,5 — 2 cM” H
BBICYILIUTh TPUTOTOBJICHHBIN Ma30K IMPU KOMHATHOM TeMIIepaType.

[Tocne BhIcymMBaHUsI Ma30K 3a(UKCUPOBATh B IJIaMEHHM Topenku. Jlepka
CTEKJIO Ma3KOM BBEpX, TPMXKAbl MPOBECTH €ro uepe3 IuiamMsa ropenku. Bo
n30exaHue rneperpeBa MUKpPOOPraHU3MOB BpeMsl MPSIMOTO BO3ACHCTBUS INIAMEHU
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HE JOJDKHO TmpeBbliaTh 3 — 4 cexkyHasl. g  Jydmero COXpaHeHUs
MOpP(HOJIOTHYECKUX  MapaMeTpoOB  KIETKM  IEIecCOO0pa3sHO  HCIOJIb30BaTh
XUMUYECKHUE METO/bI (PUKCALUU.

[Ipenapat momMecTUTh Ma3KOM BBEPX Ha MOCTHK W3 JIBYX IapajulesIbHBIX
CTEKJIIHHBIX NaJOYeK, COCAUHEHHBIX PE3MHOBBIMU TPYOKaMU M HAXOJSALIUXCS Ha
CTEHKaX KIOBEThI WJIM KPUCTAJUIN3aTOPA.

[ToaroToByneHHbI TakuM O0Opa30M TMpemnapar OKpPAaCUTh [0 METOJIUKE,
COOTBETCTBYIOIIEH OCTAaBJIECHHOMW 3a7a4e.

[Ipenapar BbICYIIMTHh HA BO3yX€ WM JIETKO MPOMOKHYThH (PUIBTPOBAILHOM
Oymaroii. Kpasi crexia u TBUIBHYIO CTOPOHY XOpPOIIO MPOTEPETh CAN(PETKON WU
buIbTpOBaATBEHON OyMaroi.

[IpuroTtoBneHHbIN TaKUM 00pa30M IMpenapaT rOTOB K MUKPOCKOITUPOBAHHUIO.

IHeab padoThIl.

O3HAaKOMUTBCS € YCTPOWCTBOM M MNPUHLMIAMH pabOThl CBETOBOTO
MHKPOCKOIIA. OcBoOUTH MCTOJAbl IIPUIOTOBJICHUSA JKHUBBIX H (1)I/IKCI/IpOBaHHBIX
IIpCIIapaToB, a TAKKC MCTOJAMH UX U3YUCHHUSA B CBCTJIIOM I1OJIC MUKPOCKOIIA.

MarepuaJjibl 1 000pyI0BaHKE.

MI/IKpOCKOHBI OHMOJIOrNYECKHUE CBCTOBLIC, MPECAMCTHBIC CTCKJIA, IPECAMCTHBIC
CTCKJIa C HYHKOﬁ, IIOKPOBHBLIC CTCKJIA, CIIMPTOBBLIC HWJIM Ta30BbLIC TOPCIIKH,
6aKTepI/IOJIOFI/I‘ICCKI/I€ MeTiii, IMaCTCPOBCKHUC IIHUIICTKH, HMMCPCHUOHHOC MaAcCJIo,
JKUBBIC KYJIbTYPBI xne60neKapH51x ,IIpO)K)KGfI, JKUBBIC KYJIBTYPBI MOJIOYHOKHCIIBIX
OaKTepui, )KUBBIEC KYJIBTYPhl CHOPOOOPA3YIONTUX OAKTEPHUH.

Xoa padoThblI.

1. I3y4nth OCHOBHBIE Y3J1bl CBETOBOTO MUKPOCKOIIA U IPUHUIKN UX JACHCTBUS,

2. YcranoButh cBeT no Kepaamro;

3. [IpuroToBUTH Npenapar «paz0asieHHas Kanisy ¢ XJIe0oneKapHbIMU
JPOXOKAMU M U3YUYUTh UX MOPGOIOrHYECKUEe TPU3HAKY MPU YBEIUYEHUU
40%;

4. TIpuroToBUTH MpENAPAT «BUCAUAS KANJIAY) C XTCOOTIEKAPHBIMU JIPOXIKAMU
U M3Y4YHUTH UX MOP(OIOTrHUeCcKre MPU3HAKY IpH yBeanueHnn 407,

5. IIpuroToBuTh (PUKCUPOBAHHBIN HA TUIAMEHHU TOPEIIKH Ipernapar C
MOJIOYHOKHCIIBIMH M CLIOPOOOPa3yIOIIUMH OaKTEPUSIMH;

6. OKpacuTh MpernapaTbl MOJIOYHOKHUCIIBIX U CIIOPOOOPa3yIOMMX OaKTepuit
MPOCTBIMH METOJAMHU U U3YUUTh UX MOP(HOIOTHUSCKUE IPU3HAKY ITPU
yBeandeHud 90 B IMMEPCHOHHOM CHCTEME.

3amanue.

3apucoBath B pabouedl TeTpaau o0Ilee CTPOCHHE MHUKPOCKONA U CXEMBI
IIOTOKA JIy4el IPU CBETOBOM MUKPOCKOIIWH.

~14~



3apucoBaTth B pabouell TeTpaaud pe3yibTaTbl MUKPOCKOIIWU IpEnapaTroB
«BUCSYAS KaIUIs» U «pa3JaBieHHas Kams». OnucaTte MOpQoOJOruiecKre CBOMCTBa
MOKOSIIMXCA U MOYKYIOUIUXCS KJIETOK XJI€OOMEKapHbIX IPOXIKEH.

3apucoBath B paboueil TeTpaau pe3ynbTaTbl MUKPOCKOIIUH (PUKCUPOBAHHBIX
OKpAIlIEeHHbIX penapaToB MOJIOYHOKHCIIBIX " CIIOpPO0Opa3yOUINX
Oaxtepuil.Onucarb UX MOPPOJOTUUECKUE CXOJICTBA U Pa3INUMSL.

KoHTpoJsibHbIEC BONIPOCHI:

1. IlepeyrciiuTh OCHOBHBIE Y3JIbI CBETOBOTO MUKPOCKOINA U MPUHLIUI UX
(GyHKUIHOHUPOBAHMUS;

2. B kakux ciayyasix cielyeT UCIOJb30BaTh METObl MUKPOCKOIHH B
IpernapaTrax «BUcsA4as Karis» U «pa3gaBlICHHAs Karuis);

3. 175 4ero v B Kakux ciiydasix HE00X0JMMO HCIOIb30BATh UMMEPCHOHHYIO
CUCTEMY B MUKPOCKOIIUYECKUX UCCIEA0BAHUSAX;

4. Kakue MopdosioruuecKre pa3indus XapaKkTEePHbI ISl IPOXKIKEN U
OakTepwii;

5. Kakue mopdonoruueckue pa3inuyus XapakTepHbI 11 MOJIOUHOKHUCIIBIX U
CIOPOOOPA3YIOIIUX OAKTEPUIA.

Jluteparypa:

1. Kaumazos I'.C. [Ipox:xu OpoauibHBIX POU3BOACTB. [IpakTuyeckoe
pykoBoactBo. CII6.: U3narensctBo «JIAHBY, 2012.

2. Ilpaktukym 1o MuKpoOuosoruu: Yd4eOHOEe MocoOMe JyIsi CTYJACHTOB
BeICIINX y4eOHbIX 3aBeneHuit / AWM. HerpycoB, M.A. Eropoma, JI.M.
3axapuyk u 1p.; llox pen. A.W. HerpycoBa. — M.: U3narenbckuil LeHTp
«Axanemus», 2005.

3. Ilpaktukym no uuronoruu. Yuednoe nocodue / Ilox pea. FO.C. Yeniona. —
M.: U3n-Bo Mock. yH-Ta. 1988.

JlabopaTopHas padora Ne 2.

MeTtoabl OKPaACKH 1 HUTOXMMHUICCKHUEC MECTO/IbI
HCCJIEeA0BaAaHUA KJIECTOK.

Teoperuueckuii 0030p.

MeTOIlLI OKpaCKHu MUKPOOPraHN3MOB u IIUTOXUMHYCCKHEC METOAbI
HCCJICI0OBAaHUS MUKPOOPIraHUu3iMoB.

Onpeoenenue 2iuKozeHa 6 KIemMKax OpPoOHcIHcell.
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['mukoreH — OAHO M3 PE3EPBHBIX BEIIECTB JPOMOKEBBIX KiIETOK. OH
HaKaluIMBaeTcsl B IUTOIUIA3ME€ U OKpaliuBaeTcsi pacTBopoMm Jlorons B
KOPUYHEBBIA UM KpacHO-Oypbid 1BeT. HaOmoaeHus 3a cojepxaHueM TIIMKOTreHa
B KJIETKaX JAPOXIKEU MPOBOISAT B TUHAMUKE PA3BUTHUSI KYJIbTYPHI.

loToBar mnpenapar "pa3gaBieHHas kamiss" B pactBope Jlorons u B
HECKOJIBKUX TIOJIAX 3pPEHUs TMOJICYMTHIBAIOT 00IIee KOJIMYECTBO KIETOK U
KOJIMYECTBO KJIETOK, COJEpXKAIIMX TIMKOreH. OOmiee 4YUCIO TMOJICYUTAHHBIX
KJIETOK NOJDKHO ObITh He MeHee 100.

[Toy4yeHHbIE JaHHBIE MOKHO PETUCTPUPOBATH B MpeiaraeMoit Tadaume 1.

Taoauna 1
ConeprkaHue rJiIMKOreHa B KJeTKax

[)
Bpemsa opoorcenus, u Yucno knemok %
ecezo ¢ 2IUKO2EHOM

0
5
24

Ecnu npenapar narperb g0 60°C, okpacka TJIMKOT€HA HWCYE3aeT, a Ipu
OXJIaXKJICHUH TPEerapaTa OHa BHOBb BOCCTAHABIMBAETCS.

Okpacka eorromunano memooy Omenanckozo.

Ha npenMeTHOM cTekie roTOBIT TOHKUN Ma30K U3 KyJIbTYpbl UCCIEAYEMbIX
JIPOXOKEH, BRICYIIMBAIOT Ha BO3AyX€ U (PUKCHUPYIOT Ha IUIAMEHHU TOpesku. Ma3ok
okpammBaroT kapOonoBbiM QykcuHOM 30 — 40 cexkyHA M TPOMBIBAIOT BOIOW.
Hanee ma3zok auddepeHunupyoT, Norpysxas ero B CKIsiHKy ¢ 1 %-HbIM pacTBOpOM
cepHoil kuciotsl Ha 20 — 30 ceKyHI M HEMEIJIEHHO NMPOMBIBAIOT BOJMoM. CepHas
KHUCJIOTa  oOeclBeYrMBaeT LMTOIUIa3My, a 3€pHa BOJIIOTMHA  OCTAlTCA
okpameHHbIMU (ykcuHOM. [IpenapaT nokpamrBaoT MeTuaeHOBbIM cUHUM (1 : 40)
20 — 30 cekyHa, TMNpPOMBIBAIOT BOJOHM, BBICYIIMBAIOT HAa BO3AyXE W
MUKPOCKOIIUPYIOT, MOJIb3YsACh 00bekTuBOM MI-90.

Ha npenapare 3epHa BOJIOTHHA OKpalleHbl B KPaCHBIM IBET, LIUTOILIA3Ma
KJICTKH — B TOJTyOOH.

Oxkpacka muxkpoopzanusmos no I'pamy.

[Ipenapar, (GuUKCUPOBaHHBIA B IUIAMEHH TOPEIKH WM 00pabOTaHHBIMI
METUJIOBBIM CHUPTOM, MOKPBIBAIOT PACTBOPOM TIE€HUMAHBHOJETa Ha 1 — 2 MuH,
3areM 0OpabaThiBalOT B TeueHHe | — 2 MUH pacTBOpoM JIIOross, mpombIBarOT
BOJIOM M OBICTPO omyckaroT B 96 %-Hblil 3TUNIOBBIN cniupT. B cnuprte npemnapar
JIepKat J0 TeX IMOp, MOKa OT HEro He MepecTaHeT OTXOAUTh kpacka. [locne atoro
npernapat BHOBb IPOMBIBAIOT BOJOM M OKpaIIMBAIOT pa30aBiIeHHBIM (HYKCHHOM
[1peitdepa B Teuenue 0,5 — 1 MuH.

~16~



I'pamnonioxuTenbHble OaKTEPUU OKPAIIMBAIOTCS B TEMHO-(DHOJIETOBBIN
LBET, TPAMOTPULATEIILHBIE — B KPACHBIN.

Meton mnpuUMeHsIeTCSl HCKIIOYUTENIBbHO JJIE OKpacku OakTepuil W He
3 PeKTUBEH MpPU OKPAIIUBAHUU JIPOXOIKEH, BBUY MPUHUUINHUAIBHBIX OTJIUYUN B
CTPOECHUHU KIIETOYHOM CTEHKHU.

Kpacku.

Memunenogwlii cunuii (HaACLIULEHHBLIL CRUPMOBOIL PACHEOD).

K 100 cM’ 96 %-0ro sTHIOBOro crmpra mpuOaBisioT 10 I METHICHOBOrO
CHUHETO (B IMOPOIIKE) U OCTABJIAIOT CTOSITh HECKOJIBKO JIHEH (IIpH 3TOM HECKOJIBKO
pa3 BCTPSAXHUBAIOT), 3aT€M PACTBOP PUIBTPYIOT.

Memunenoewtit cunuu 1:40.
) ) ) ) 3
MeTtuiieHOBBINM CHHUH (HACBHIIIEHHBIN CIUPTOBBII PacTBOP) — lcom
3
Bopa nuctunnuposanHas — 40 cm

Ocnoenoit pykcun.

2 1 cyxoii kpacku u 20 cM’ 96 %-0ro STHIOBOTO CIMPTA BCTPSIXHBAIOT H
OCTABJISIIOT CTOSITh HECKOJBKO JHEH, MOJIy4aeTcsl HACBIIIEHHBI CHOUPTOBOU
pacTBop.

Kapoonoewtit pyxcun (no Hunrw).
10 cM HACHINEHHOrO CIMPTOBOTO PACTBOPA OCHOBHOTO (hyKCHHA
pactBopsiioT B 100 cM’ 5 %-0ro pacTBopa KapOoI0BOii KHCIOTHI ((heHoma).

Paszoaenennwiit pyxcun (no Ilgpeiighepy).
JUIsl OKpacku MUKpPOOPraHU3MOB MPUMEHSIIOT pacTBOp pa3z0aBiieHHOro B 10
pa3 kap0oJI0BOro (PyKCHUHA.

Hacviwennwtii cnupmoeoii pacmeop zenyuaneuonema (01:a okpacku no I'pamy).

1 r cyxoii Kpacku pacTBOpsOT B 10 cM’ 96 %-0ro CIMpTa ¥ CMELIHBAIOT CO
100 cM’ 5 %-0ro pacTBOpa KapGONOBOH KHCIOTBE; ISl OCTHKCHHS IPO3PAYHOCTH
N00aBIIAIOT HECKOJIBKO Karejib CIUpTA.

Pacmeop JIwzona ona okpacku no I pamy.

Jlns npurotoBneHuss pactBopa Jlroronst 1 T KpucTauiMueckoro ionaa
pactupaiot B hapdopoBoii cTymke ¢ 2 T HOAMIA KM U MOPUUAMHE (IO 5 CM’)
NO00ABJISIOT  JUCTUIUIMPOBAHHYIO BOLy IO MOJIHOTO  PacTBOPEHUSA
KPUCTAJUIMYECKOTO Hoaa B uHoauae kKamusa. llocne mosHOro pacrBOpeHHUs
KpUCTAIIIOB 00beM noBoAsT j10 300 M. [IpuroroBnienHbii pactBop Jlroromns
XpaHsAT B TOCyJA€ M3 TEMHOro crekia (Ha cBeTy pactBop Jliorons ObICTpO
obecIBeunBaeTcs).

Pacmeop JIwzona ona eviasnenusn cpamnynessl.
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Kpucrannuuecknii iion — Ir
Womun kamust - 2T
JluctunnupoBaHHas BOJa — 100 e’
['panynesa B KjIeTKax OKpaIIMBaeTCsl B TEMHO-CUHUM IIBET.

Pacmeop /1102015 0na 6v1a61€HUA 2TUKO2EHA.

Kpucrannuueckuii iton - 7Tr
Honnn xanus — 20r

3
JuctuiuinpoBaHHasi Bojia —100 cm

I'mukoren nmpuoOperaeT KpacHO-OypyrO OKpPacKy.

TexHuka NPUTOTOBIEHUS PACTBOPOB Ul BBIABICHUS TIPaHyIE3bl U
IJIMKOT€HA TakKas e, Kak pactBopa JIroromus s okpacku no ['pamy.

Okpauwiusanue Opox;ciHcell MemuaeHo8bIM CUHUM
01 onpeodeneHus 6UmailbHOCmu.

Okosio 1 T CylIeHBIX JAPOAOKEH BHOCAT B MPOOUPKY CO CTEPUIIBLHBIM
COJIOJIOBBIM CYCJIOM IIOTHOCTBIO 8 % Buaumbix CB.

[Ipobupky crasat B TepmoctaT npu Temmneparype 30°C Ha 4 yaca. 3a 3T0
BpEMsi BCE KUBBIE KJIETKH, CoOJepKalluecss B MpoOe, BBIXOAAT U3 COCTOSHUS
aHaOWo3a W HAYMHAIOT MOYKOBaThCA. M3 TOIMOIOKEHHBIX TaKUM CIOCOOOM
JIPOXIKEM TOTOBAT MpenapaTr, KOTOpPbIM OKpallMBAaIOT METUJIICHOBBIM CHHHM,
IPUTOTOBJIICHHBIM Ha Oy(epHOoi cmecH.

JIJisi peccOBaHHBIX NPOXOKEW U JKUBOW KYJIbTYypbl HET HEOOXOJAMMOCTU B
TaKOM Mpoueaype.

Karmmro B3BecH NIpoxKeW CMEMIMBAIOT C KaIled CHUHBKM Ha IMPEIMETHOM
CTEKJIE U HAKPBIBAIOT MOKPOBHBIM CTEKJIOM. MepTBbIE KJIETKH OKpAIMUBAIOTCS, a
JKUBBIE OCTAIOTCS HEOKpAIlGHHbIMM. B TATH TONSIX 3peHUsi OTACJIBHO
MOJACUYUTHIBAIOT KOJIMYECTBO MEPTBBIX U JKUBBIX KJIETOK, MPOILEHT MEPTBBIX KIETOK
BBIYHUCJISIIOT 110 OTHOIIEHUIO KO BCEMY KOJIMYECTBY KJIETOK. MaTEpUHCKYIO KIETKY
C HE OT/EJIMBIICICS MOYKOW IPUHUMAIOT 32 OJIHY KIIETKY.

IHeab padoThl.

O3HAKOMHUTBECS C OHOXUMHUYECKHUMH OCHOBAMH U MCTOJaMH OKpPaCKH
IMPOKAPUOTUYICCKUX H IJSYKAPUOTHYCCKHX KICTOK MHKPOOPTaHU3MOB. OcBOUTH
IMPOCTBIC U CIIOKHBIC MCTOAbI OKPpAIIMBAHWA U UX 3HAYCHUC B MUKPOCKOIINYCCKOM
HCCIICA0OBAHNN MHUKPOOPIraHU3MOB.

MarepuaJjibl 1 000py10BaHKE.

MI/IKpOCKOHBI OHMOJIOTNYECKHUE CBCTOBLIC, MPCAMCTHBIC CTCKJId, ITOKPOBHBIC
CTCKJI4, CIIMPTOBBIC MM Ta30BbBIC TOPCIIKH, 6aKT€pI/IOJ'IOFI/I‘I€CKI/IC IICTJIN,
MMaCTCPOBCKHUC ITHUIICTKH, UMMCPCUOHHOC MAaCIJIO, BO,IIHLIﬁ pacTBOp MCTHUIICHOBOTO
cunerol : 40, pactBop Jlroromns s BbISIBICHUS IJIMKOTeHa, pacTBop Jlroromns s
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okpacku no I'pamy, paboumii pactBop ¢ykcuna Ildeiidepa, cnupToBsili pacTBOp
TeHIIMaHBHOJIETA, )KUBBIE KYJIbTYpPbl XJI€OOMEKaPHBIX APOXIKEH, )KUBbIE KYJIbTYPHI
MOJIOUHOKHUCIIBIX OaKTEPHid, ’KUBBIE KYIbTYPhI CIOPOOOPA3YIONIUX OaKTEPHIA.

Xoa padoThbl.

1.

[TpuroToBUTH IpenapaT «pazoasieHHas Kanisy U3 IPOkKKEBOU B3BECU U
OKpacHUTb €ro pacTBOPOM JIFOTOIs 1Sl BBISBICHUS TJIMKOTE€HA.
MUKpOCKOIIMPOBATh Tpenapar npu yseaundeHuu 40°;

. [IpuroroBuTh (PUKCUPOBAHHBINA HA MJIAMEHU TOPEJIKHU Mpernapar

XJIeOOMEKapHBIX APOAOKEH U OKPACUTh €r0 METUIIEHOBBIM CUHUM
Jleddnepa nns BbIsiBIEHUS BOIIOTHHA. MUKPOCKONMPOBATh MpenapaT npu
yBennueHun 60" B BOJHOM HMMEPCHH;

. [IpuroToBUTH NIpenapart «pazoasieHHas Kania» u3 JpoxKeBOM B3BECH U

OKPAaCHTh €ro BOJAHBIM PaCTBOPOM METHUIIEHOBOTO cuHero 1 : 40 s
BBISIBJICHHST HEXKHM3HECTTOCOOHBIX KIIETOK. MHKPOCKOITMPOBATH TpenapaT
npu yBennuenun 40%;

. [IpuroroBuTh GPUKCUPOBAHHBIC HA TIIAMEHHU TOPEIIKHU MPETapaThl

MOJIOUHOKHUCIIBIX U CIOPOOOPa3yomuX 0aKTepHil, OKpacUTh MpenapaTsl 1o
I'paMy ¥ MHEKPOCKOITUPOBATH B MACJITHON HMMEPCHH TP yBeaundeHuu 90™.

3amanue.

3apucoBath B pabouell TETpaau pacloioKEHWE TpaHysl TIUKOreHa B

JIPOMXKIKEBOU KIIETKE.

3apucoBath B pabodeil TeTpajau pacHoOKEHHE TpaHyJd BOJIOTHHA B

JIPOKKEBOU KIIETKE.

3apucoBath B paboueill TETpaau MOJe 3pEHUSI MUKPOCKOIA U PACIOJI0KEHHE

B HEM >KMBBIX M HE)KM3HECITOCOOHBIX APOIKIKCBBIX KIICTOK.

3apucoBaTh B paboueil TeTpaau MOJIOYHOKHCIIbIE OaKTEpPUU, OKpAIlCHHbIC

o I'pamy.

3apucoBaTh B pabouel TeTpaau cropoodpaszytoiire 0aKTepuu, OKpalieHHbIC

o ['pamy.

KoHTpoJsibHbIEC BONIPOCHI:

1.

2.

JlaTh 00LIyI0 XapaKTEPUCTUKY KpacUTeNel, Hanbosee MupoKo
UCIIOJIb3YIOUINXCS. B MUKPOOUOIOTHYECKON MPAKTUKE;

Ob6ocHOBaTh HEOOXOIUMOCTb U Pa3IMUUsS IPOCTHIX U CIOKHBIX METOJIOB
OKpAalllMBaHUS;

. Ha yemM ocHOBaHBI U ¢ Kakoi HCIbIO IIPUMCHAKOTCA HUTOXHUMHUUYCCKHC

MCTOAbI OKpAaIlIMBAHUA KIICTOK;

. Kakne mexaHu3Mel jie:xaT B OCHOBE OIIPCACIICHUA YKH3HECIIOCOOHOCTH

JIPOXKKEBOU KYJIbTYPHI;

. Kakue cBoiicTBa 6akTepuanibHBIX KJIETOK OMPEILISIIOT UX CIIOCOOHOCTh

OKpamuBatbces 1o ['pamy.

Jluteparypa:
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1. Kaumazos I'.C. [Ipox:xu OpoauibHBIX POU3BOACTB. IIpakTuueckoe
pykoBojctBo. CII0.: U3narensctBo «JIAHDBY, 2012.

2. Ilpaktukym 1o MuUKpoOuMosiorMH: Y4yeOHOe mocoOue JUisi CTYAECHTOB
BhICIIUX Yy4ueOHbIx 3aBefeHuid / A.M. HerpycoB, M.A. Eropoma, JL.M.
3axapuyk u np.; [lon pen. A.W. HerpycoBa. — M.: U3narenbCkuii LEHTP
«Axanemus», 2005.

3. Ilpaxtukym o muronoruu. YuedHnoe nocooue / [lox pen. FO.C. Uennosa. —
M.: U3n-Bo Mock. yH-Ta. 1988.

JlabopaTropHas paGora Ne 3.

IIutateanHble cpeasl. MeToabl CTePUIU3a U
MUTATEJbHbIX CPel U MOCYAbI.

Teopernueckuii 0030p.
IIuTaTeabHbIE CPEabI.
Cpenpl 00111€T0 HA3HAYEHUS.

YuuThiBasi OTpaciieBble CHIPhEBbIE OCOOCHHOCTH, B Kaue€CTBE OCHOBHOTO
KOMIIOHEHTa TMUTATEJbHBIX CpEeJl MOXKET OBITh HUCIOJIL30BAaHO 3E€PHOBOE,
BUHOIPAJHOE, IUIOJOBO-SITOAHOE WM MenaccoBoe cycno. Opnako HaumOoliee
YHUBEPCATbHBIM W  COQJTAHCHUPOBAHHBIM  CJIEAYeT TNpPHU3HATH  COJIOJOBOE
HEOXMEJIEHHOE Cyco ¢ coaepxkanuem 8 — 10 % CB.

Conoooesoe cycno.

JIJisi IpUTOTOBJIEHUS Cyclia B JJAOOPATOPUM MCIIOJIB3YIOT SIYMEHHBIA COJIOA
KpPYIHOTO MOMOJIa C BBICOKOM OcaxapuBaroliei cnocooHocTho. B 1 1 Boabl BHOCAT
250 r conona u HarpeBaroT 10 50°C. Yepez 30 MuH TeMnepaTypy HOBBIIIAIOT 10
55°C, a eme uepe3 30 MUH MOCTENEHHO MOAHUMAIOT 10 62,5 — 63°C. Ilpu stoit
TEMIIEPAType BBIACPKUBAIOT J10 MCYE3HOBEHUS PEAKIMU Ha Kpaxman (hojHas
npoba). [lomydeHHOE Cyclo OTACNISIOT OT APOOWHBI IMyTeM (GUIBTPAIMH Yepe3
Mapiil0 U Bary, pa30aBiIIOT BOJOM 1O HYXHOM KOHLEHTpPALUH, Pa3MBAIOT I10
konbam u crepuwmm3yor npu 112°C 30 mun. Ecom pH mmke 5,5, 10 cycno
noawmenaynBaroT 10%-HbIM pacTBOPOM COABI WM €IKOr0 Kajid A0 nosiyueHus pH
5,6 — 6,0. IlonyuyeHHOE TakuM 0Opa3OM CYCIIO JKeJIaTeIbHO OYUCTUTh OT MpUMecei
KU3EJIbI'YPOM WJIM OTCTauBaHUEM B XOJOJIWJIbHUKE U (QuibTpanued uepes
OyMaKHBII PUIBTP.

B orcyrcTBHE COJOIOBOTO BMOJHE MPUMEHHMMO 3E€pPHOBOE  CYCIIO,
0caxapeHHOE KOMILUIEKCOM (DEpPMEHTHBIX MPenapaToB ¢ 005S3aTebHBIM BHECEHUEM
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npoxokeBort 3omku o 0,3 — 0,5 % gpoxokeBOro aBToiM3ara  Mepen
aBTOKJIaBUPOBAHUEM.

JInd  OpuUroToBIEHUS OJKUAKOM NUTATEIbHOM CpeAbl OCaxapeHHOE U
OT(QUIBTPOBAHHOE CYCJIO PA3IUBAIOT B KOJIOBI WK MpoOupku Ha 1/2 — 3/4 oObema,
3aKpbIBAIOT BAaTHO-MapJieBbIMU NMpPOOKaMu U aBTOKIaBUpyroT 20 munyT mpu 0,1
MITa.

Menaccosoe cycho.

I'ycTyto menaccy OTBENIMBAIOT HAa TEXHUYECKUX Becax B KosimdecTBe 200 —
300 r, cMemMBalOT ¢ BOJIOM B cooTHomeHuu 1 : 3 u HarpeBawoT no 75°C, 3aTeMm
HaceimatoT 4 % cynepdocdara u moBBIIAIOT Temmneparypy Ao 85°C mpu
MOCTOSTHHOM ToMemuBaHuu. 33 %-HbIi pacTBOP €IKOH IIENOYH B KOJIUYECTBE
0,8 % 1o 06beMy K HCXOIHOI Meracce pa3BoasT B 30 — 50 cM’ BOJIbI, OGABISAIOT
K HarpeTol Mejacce M XOpOoIIo NepeMeluBaioT. B pesynbraTe MNPOUCXOJUT
BBHITIAJICHUE OcCaJika TpuKaabluiidocdara, KOTOPhIN yBIEKaeT 3a COO0M KOJIJIOUIbI
MeJiacchl U 00Jiee KPyIHbIE YacTHUIIbI, 0CaI0K OBICTPO OCEJaeT Ha JHO, U Mejacca
ocsetisiercs. [locne aToro k menacce 700aBsIOT 2,5 % CEPHOKUCIOTO aMMOHHUS U
2 % cymeppochara B Bume BeITsDKKM (1 T cymeppochara u 10 cm’ Bospl
HarpeBarT 70 KWUMEHUs W (UIBTPYIOT udepe3 OymaxHbii (uibTp). Menaccy
NEPEeMEIINBAIOT C MUTATEIbHBIMU COJSIMU U QUIBTPYIOT 4Yepe3 OyMakKHbIN
buabTp, TyUlle Mol BAKYyMOM Ha BOpoHKe broxuepa.

OCBETJICHHYI0O MEJIACCOBYIO Cpely pa3BOAAT BOJAOM A0 TpeOyeMoi
KoHIeHTparuu 5 — 8 % CB mo caxapomeTpy U pa3nuBarOT B KOJIObI, MPOOUPKH HIIH
OYTBUIKH; I IPUTOTOBJICHUS TBEPABIX MUTATEIBHBIX CPEJ] TO0ABIISIOT arap.

MenaccoBoe Cyclo CTEpUIM3YIOT B aBTOKJIABE MPHU M30BITOYHOM JIaBICHUU
0,05 MIla 30 munyt wim B annapare Koxa npu 100°C B Teuenne 1 gaca tpoe
CYTOK MOAPSIA.

Cycno-azap.

B xumunueckom crtakane B cycino (8 — 10 % CB) BHectu HeoOXomumoe
KOJMHYecTBO arap-arapa (2,5 r / 100 cm’) u Beygepskate 10 — 15 MuHYT He
nepeMeIInBas J10 MoJHOro ero yBinaxkHeHus. CTakaH MOCTaBUTh Ha CJIa0blil OTOHB
U, TOCTOSIHHO TIiepeMelnrBasi, AoBecTH 10 KkuneHuss. CoaepKMMoe CTakaHa
nepenutb B KojaOy a0 1/2 oObema, 3aKkpbITh €€ BaTHO-MapJeBOW MPOOKON u
aBToksiaBupoBaTh 20 munyT npu 0,1 Mlla.

Ecnim  nwurarensHas cpema He  TpeOyeT  BHECEHHMS] — KaKUX-JIHOO
TEPMOIAOUIBHBIX MHTPEIUEHTOB, TO €€ MOXKHO Cpa3y MOCJ€ aBTOKJIaBUPOBAHUS
pasiuBaTh B 3apaHee MPUTOTOBJICHHBIE CTEPUIIbHBIE BhICYIICHHbIE Yaliku [leTpu.
Ecnu xe npeanonaraercs BHECEHUE aHTUOMOTUKOB, (DAKTOPOB POCTa WU APYTHX
YYBCTBUTEIBHBIX K TEMIIEpPAaType KOMIIOHEHTOB, TO Cpeay B K0JOe HEe0OXOAMMO
ocTyuTth 10 40 — 45°C, cTepUIIbHO BHECTH HYKHbIE KOMIIOHEHTBI, ITIEpEMELIATH U
paznmuBaTh B yamiku Ilerpu. Ilocie 3Toro yaimku co cpefoil He cieayeTr Oosiee
nepeMeIIaTh, OKa arap MOJIHOCTbIO HE OCTHIHET.
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UroOpl yaaiuTh O0Opa30BaBIIMIICS KOHAEHCAT W YMEHBUIUTH €ro
JanbHeiee o0pa3oBaHUE YAIIKKM HEOOXOAMMO MOACYMIMTh. JlJIg 3TOro Yamiku c
arapom NepeBOPAYMBAIOTCS KPBIILIKOW BHU3, THO YAIUKHU C arapoMm M3BJIEKAeTCS U
CTaBUTCS HE peOpo KpblKKM. B TakoM mosoxeHuu B Ookce moj Y@ nammoin
YallKy BbIJEPKUBAIOTCSA ~ 60 MUHYT. BBICYIlIEHHbIE YallIKU 3aKPBIBAIOTCSA U MOTYT
UCIIOJIb30BAThCS I paOOThl, TUOO XPaHUTHCS B XOJOAUIbHUKE, 3aBEPHYTHIMHU B
HOJUATUIICHOBBIA IaKeT, YTOObl MCKIIOYUTh [E€PEChIXaHUE WIN ClIydyaiiHoe
o0ceMeHEeHHUE cpebl.

Ckowennulil cycno-azap.

JUIsL IpUrOTOBJIEHUS, CKOLIEHHOIO CYCJ0-arapa, JOBEACHHYIO /10 KHIICHHUS
cpeny (cMm. «Cycro-arapy) pa3iauBaroT B mpoOupku a0 1/3 ee oObema, 3aKphIBAIOT
BaTHO-MapJieBbIMU NpoOkamu u aBTokiaBupytoT 20 munyt mpu 0,1 Mlla. Ilo
OKOHYAHMM CTEPHJIM3ALMM NPOOUPKU C TOpsSYe Cpelod pacKiIaAblBarOT Ha
HAKJIOHHOM TOBEPXHOCTH JUIsi OOpa3OBaHMsI CKOCAa HYXKHOM BBICOTBI M JAlOT
MOJIHOCTBIO 3aCThITh. OCTHIBIIME MPOOUPKHU MEPEHOCHAT B LITATUB U UCIOJIb3YIOT
110 Ha3HAYECHHUIO.

Honyxcuokuii cycno-azap.

B xumunueckom crtakane B cycino (8 — 10 % CB) BHectu HeoOXommmoe
komuuecTBo arap-arapa (0,5 r / 100 cv’) u Bbimepkath 10 — 15 MuHYT He
nepeMenInBas 10 MOJIHOTO ero ypiakHeHus. CTakaH MOCTaBUTh Ha ClIa0bli OrOHb
Y, IOCTOSIHHO [IepeMENINBasi, JOBECTU 10 KulleHns. ColepKUMO€E CTaKaHa pasiiuTh
B mpobupku a0 1/3 — 1/2 oObema, 3aKpbITh BAaTHO-MApJE€BBIMU MPOOKaAMHU U
aBroksiaBupoBath 20 munyT npu 0,1 Ml]a.

[lo OKOHYAHMM CTEPHUIM3ALMU TPOOUPKU PACKIAIbIBAIOT BEPTUKAIBHO B
HITATUB U MOCJIE MOJHOTO UX OXJIAXKIEHUS UCIOJIb3YIOT MO Ha3HAUYECHHUIO.

MeTOIILI CTEPUIMN3 AN HHCTPYMEHTOB, NOCYAbI U MIUTATCJIbHBIX CPE.

OCHOBBIBasICH HAa BJIMSHUM BHEIIHUX YCJIOBMM Ha MHUKPOOPraHU3MBI, B
MUKpPOOMOJIOTUYECKON MpaKTHKE pa3paboTaH psii NPUEMOB, IPUBOISALINX
MUKPOOpPraHu3Mbl K Tr6enu. OAHUM U3 TaKUX IPUEMOB SIBJISIETCS CTEPUIIN3ALINAL.

[Ton crepunuzanueii (06ecmIOKMBaHUEM ) TOHUMAIOT MOJIHOE YHUUTOXXKEHUE
MHUKPOOPTIaHU3MOB U UX CIIOP B IIMTATEIIBbHBIX CpeAax, MOCyAe, HAa UHCTPYMEHTAax U
Apyrux ImnpeaMerax jgabopaTropHoro ooOopyaoBaHus. [ HX CTEPUIBHOCTU
Hau0oJIee 4acTo MOJIb3YOTCS BO3/IEHCTBUEM BBICOKOW TEMIIEPATYPHI.

Cmepunuzayun 00xcucanuem Ha Na1AMeHU 20pPeKu.
HebGonpmme creknsHaHble (Manoyka, IMIMaTelab) M MeTa/uIM4YecKue (Wria,

IICTIIA, IIHUHICT, CK&J’IBHCJ’IB) NpEAMCTEI ITPOBOJAT HCECKOJIBKO pa3 4Ycpe3 ILIaMs
T'OPCJIKH. CTepI/IJ'II/I?)aHI/ISI JOCTHUI'aCTCA O6erII/IBaHI/IeM HaxoAIINXCA Ha HX
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IMOBCPXHOCTHU MHUKPOOPraHHU3MOB. OO6xuranueM Ha IUIaMEHH IMOJIB3YIOTCA U IJIA
CTCpUIN3alN ITOBEPXHOCTU BATHLIX HpO6OK.

Puc. 6. 3nayeHue TeMnepaTypbl B pa3HbIX YYaCcTKaX JIAMEHHU ra30Boil rOpeJKu.
Cmepujuwauu;l Kunadyeénuem.

Crepununzaldio METAUIMYECKUX HWHCTPYMEHTOB U PE3HHOBBIX TPYOOK
IPOBOJAT KHIISIYEHHEM. TaK Kak CIOpbl HEKOTOPBIX OaKTEpHUil COXPAHSIOT
KU3HECTIOCOOHOCTh MPU KUIISIYEHHH B BOJE B TEUEHHME HECKOJIBKHUX YacoB, TO
PEKOMEHAYETCSl CTEPUIN3ALUI0 KUISTYEHHEM MPOBOAUTH B 2 %-HOM pacTBOpE
kKapOonara Hatpus B TedeHue 10 MuH. B 3THX yClIOBHIX CIIOpHI OTUOALOT.

Cmepunusayus cyxum Heapom.

CyxuMm KapoM CTEpPWIM3YIOT CTEKIIIHHYIO nocyny. IIpu atom mnpoOupkw,
KOJIObI TPEIBAPUTENIBHO 3aKPBIBAIOT BaTHbIMU TpoOkaMu. UYTOObI u30exKaTh
3apaX€HUs MPOCTEPUIIM30BAHHBIX MPEIMETOB M3  BO3AyXa, UX IHepen
CTepUIN3alel 3aBOPaYMBaIOT B 00€pTOUHYIO0 OyMary ¥ BEBIHUMAIOT TOJIBKO MEpet
paboToi.

[luneTkn mnepen CTEPUWIM3ALUEN C KOHILIOB 3aKpBIBAIOT BaTOM. 3aTeM HX
00epThIBAIOT UIMHHBIMU MOJOCKaMu Oymaru mupuHoit 3,5 — 4 cm. bymary
HAMaTBIBAIOT 110 CIIUPAJIA, HAYMHAS C KOHIIA MTUTIETKH, KOTOPBINA OyeT MOrpyKeH B
cpeny. KoHIbI 00epTKHM 3aKperuisitoT HUTKOW. TOHKHWE NHUIETKH OOCPTHIBAIOT
OyMmaroi BMECTe 110 HECKOJIbKY IITYK.

Yamku Iletpu 3aBopaumBaror B Oymary B ¢dopme KBaapara, CTOpOHA
KOTOpPOro MnpuOIU3UTENBLHO paBHa TpeM aAuamerpaMm yamkd. Yamky Ilerpu
NOMEIIAOT Ha CEPEANHY JIMCTA, 3aru0aroT €ro ¢ JByX MPOTHUBOMOJOKHBIX CTOPOH
KBEpXYy TakK, 4yToObl Kpas Hajerajd JApyr Ha jnapyra. /[Ba cBoOOAHBIX KOHLA
3aru0atoT BHU3. [Ipy TakoM 00€epThIBAHMH y YaLIEK JIETKO pa3inyaTh BEPX U HU3.

[ToaroToBieHHy0 TakuM 00pa3oM MOCYAy MOMELIAIOT B CYIIMJIbHBIN IIKA,
B KOTOpOM HarpeBaloT ee npu temneparype 160 — 170°C B Teuenuwe 2 4 (c
MOMEHTa YCTAaHOBJIEHUA HYXHOM Temmneparypel). [lpm TakoM HarpeBaHuu
norudaroT He TOJILKO OaKTepUu, HO U UX CIOPHI.
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Temnepatypy B cymmiasHOM mmikady Bbeime 175°C momyckath HE ClEdyerT,
TaK Kak IpHU 3TOM BaTHBIE MPOOKH OyperoT, a OymaxkHas oOepTKa CTaHOBUTCS
JIOMKOH.

Cmepunuzayus mekyuum napom — OpoOHas CMepuIu3auyus uiu
muHoOanuzayus.

[lurarenpHble cpebl, BOIY, PE3UHOBBIE TPYOKH U JPYyrue MPEIMETHI,
MOPTSIIUECS OT IEUCTBUS CYXOTO apa, U MUTATENIbHBIE CPEJIbl, MOPTALLIUECS MO
JEUCTBUEM BBICOKOW TeMIiepatypbl (Cpelibl, COAEpIKAIIHE MOJIOKO, COJIOJ,
KeJIaTUHY ), 00ECIIOKUBAIOT IEHCTBUEM TEKYUero napa.

Crepuin3zannio TEKyYUM [apOM IPOU3BOAAT B KUIATUIbHUKE Koxa miau B
aBTOKJAaBE C OTKPBITBIM BEHTWIEM. Boay B HUX JOBOJIAT 10 KHIECHUS, U
oOpasyromuiics Tmap OOTeKaeT CTepUIN3yeMble OOBEKTHL. TemIiepaTypa
crepuin3yeMbIx nurarenbHbix cpen pocrturaer 100°C. Harpesanue B teuenue 30
— 45 MHMH NPUBOJUT K rMOENM BEreTaTUBHBIX KJIETOK OaKTepUid, HO CIOpPHI UX HE
noru0aror. 3aTeM KUAKOCTh OXJaXIAIOT 10 TeMIlepaTyphl, OJaronpusiTHON asis
npopactanus cnop (10 30°C). HarpeBanue npuBOAUT K aKTUBALMK CIIOp U Ooliee
obicTpoMy UX TpopacTtanHuio. Ha cnegyrommii nenp HarpeBanue notopsitor. [Ipu
ATOM IMOTMOAIOT BEreTaTUBHBIE KJIETKU, pa3BUBIIMecs U3 crop. i obecnieuenus
MOJIHOM CTEPUIIBHOCTHU KUAKOCTh OCTABJISIOT €LIE HAa CYTKHM U CHOBA MOBTOPSIOT
HarpeBaHue. TaKyro CTEepUIU3AIMIO HA3bIBAIOT IPOOHON WIIM TUH/IATU3aIIUCH.

Ilacmepu3zayus.

B ocHOBe nacrepuszanuy JEKUT HArpeBaHHUE JKUAKOCTEM IO TEMIIEpaTypbl
menbwie 100°C. Lenbto ee ABISIETCS YHUUTOKEHUE HECHOPOHOCHBIX OaKTepuil B
KUIKOCTAX, TEPSIOIIUX MMHUTATEIbHBIE CBOWCTBA MPU KUIISIYEHUH (MOJIOKO, MHBO,
BUHO U Ap.). OcylecTBiseTcs nacrepus3anusi MyTeM HarpeBaHUs >KUAKOCTEH mpu
60°C B teuenne 30 muH, i npu 75°C B Teyenue 15 mun, nnm npu 80°C B
teueHne 10 muH.

Xonoonaa cmepunuzayus.

Opranudeckue KHUJIKOCTH, HE BBIHOCSIIME HarpeBaHUsi, OCBOOOXKJIAIOT OT
OakTepuii, MNpOMyCKas Yepe3 CTEpUIbHBbIE MEJIKONOPUCTbIE QMIBTPBL. ITH
(GUIBTPBI 3aJI€PKUBAIOT MUKPOOPIaHU3MBI, M HA3bIBAIOT HMX OaKTepUaTbHBIMU
buabTpamu.

baktepuanbubie GUIBTPHl UMEIOT pa3Hble HOMepa. PunbTpel Ne 1 umeror
cpeanuit quametp nop 0,3 MKM U sIBJsIFOTCS HauOosiee HafeKHbIMU. OUIbTphl Ne 5
UMEIOT CaMble OOJIBIINE OTBEPCTHUS MOP, AUaMETPOM 1,2 MKM.

Ilepen ynorpebieHueM MeMOpaHHbIE (QUIBTPHI CTEPHIIU3YIOT KUIISTYEHUEM.
@uibTpsl NOMEMAIOT B TEILIYI0 AUCTUUIMPOBAHHYKO BOAY M KUIATAT 30 MuH,
MeHsA 2 — 3 pa3a Boxy.
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Cmepuﬂumuuﬂ napom noo oagieHuem — aemokKijiaeupoeanue.

HanbGonee HameXHbIM W  yYHUBEPCAIBHBIM METOJOM  CTEPUIIM3AIUU
MUTATEIbHBIX CpPEJl U MaTEPUATIOB SIBJSIETCS CTEPHIIM3ALUS WX HACHIIIEHHBIM
napom 1noj aasjieHueM. [Ipou3BoAsT ee B aBTOKJIABE, B KOTOPOM CTEPUIN3YyEMbIe
O0OBEKTHl HArpeBalOT YKUCTHIM HACBIIEHHBIM MapoM TpHU JABJICHUU BBIIIE
atMocepnoro. Korma HachllleHHBIH Tap BcTpedaeTcss ¢ 0oJjiee  XOJIOIHBIM
00BEKTOM, OH KOHJIGHCUpYETCs, MpeBpamascb B Boay. [lpum KoHaeHcauuu
BbIICNIAETCS OOJBIIOE KOJMYECTBO TEIUIOThI M TEMIIepaTypa CTEPUIIU3YEMOTO
00BeKTa OBICTPO TOBBINIACTCA.

[Tonnas crepunuzanusa nurateabHbix cpea npu 120°C u naBnenuu 0,1 Mlla
obecrieunBaeTcs HarpeBaHueM B TeueHue 20 MuH.

Ilpasuna pabomot c asmoxnagom.

Crepunu3zanys B aBTOKJIABE IMPOM3BOIAUTCS MPU TOBBIIMICHHOM JaBJICHUH,
no3TOMy paboTa C HUM TpeOyeT OMpeAesICeHHOM OCTOpOxKHOCTH. McmpaBHOCTH
aBTOKJaBa B ONPEICICHHBIC CPOKHM IPOBEPSIOT CHEIUATUCTBI, KOTOPBIE
YCTaHABIMBAIOT CIICIYIONINIA CPOK MPOBEPKH.

CucTemMbl aBTOKJIABOB Pa3lIMYArOTCs, HO BCE OHU UMEIOT OOIIHME MPUHIIUITHI
ycrpoiicta (Puc. 7), u mpaBuiia pabOThl C HUMU OJTHOTHITHBI.

10

12
13

14
15

16

17
18
19

20

21
22

Puc. 7. YcTpoiicTBO aBTOKJIaBA.

a — 8epMUKANbHYIL ABMOKIAB.
1 — noocmasexa; 2 — 6oodomepnas mpyoka, 3 — 60poHKaA, 4 — NpedoxXpaHumebHblil
Knanan, 5 — manomemp,; 6 — KpvluiKa, 7 — 6uHmMosble 3adxcumvl;, 8 — komen, 9 —
koocyx;, 10 — kamepa cmepunuzayuu, 11 — 6odonaposas kamepa;, 12 -—
naposbINyCKHOU KIanaH,

0 — 20pU3OHMANLHYIL ABMOKIAB.
1 — nocmamenm; 2 — HacpesamenbHvli 3MeMeHm, 3 — KpulwKa Komaa, 4 —
npeooXpanumenbHulil K1anau, 5 — 6eHmuavb, 6 — kodxcyx, 7 — naposas kamepa, 8 —
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cmepunuzayuonHas kamepa, 9 — manomemp naposou kamepwit, 10 — mpexxo0o8oii
kpau, 11 — cughonnas mpybdra napoeoil xamepwi, 12 — onopuoe xoavyo; 13 —
Kpbluika napogou kamepwl, 14 — wmypean, 15 — enycknou xpau; 16 — manomemp
komenxa, 17 — mpexxoodoeou kpan xomeinka, 18 — cugponnas mpyora xomenxa, 19 —
nampyoox; 20 — eoponxa; 21 — 6000yKazamenvhas KOJIOHKA, 22 — KOMENOK.

Bo BHYTpeHHHMIT KOTEN aBTOKJIABA (CTEPUIU3ALMOHHYIO KaMepy) MOMEIIA0T
MaTepHall, MOAJIeKAIINN CTepUITN3aLIUU.

B BomonapoByto kamepy HaJUBaIOT BOJIy C TAKUM PAcue€TOM, YTOOBI YPOBEHb
ee B BOJOMEpPHON TpyOKe ObT MEXIy BepxHed (MaKCHMalIbHOW) W HUKHEH
(MUHUMAIIBHOI ) YEPTO.

Kpbiiky aBTOKIIaBa MPUBMHYMBAIOT OOJTAaMU K KOPITYCy. 3aBUHYUBAIOT
OONTHI TOMAapHO, KPECT-HAKPECT, YTOObI M30€XKaTh MepeKoca KPBIIMIKH, KOTOPBIH
MO’KET BOSHUKHYTh IIPH 3aBUHYUBAHUH OOJITOB IO KPYTY.

OTKpBIBAalOT KpaHbl M BKJIOYAIOT HCTOYHHMK oOorpeBa. Korma map wu3
BBIITYCKHOTO KpaHa HAYMHAET BBIXOJMTh HEMPEPBIBHOM CTPYyEH, ero 3aKphIBalOT U
HaAO0JIIOAI0OT 3@ IMOCTENEHHBIM MOBBILIEHUEM JIABJICHHMS B paboyell kamepe Mo
MaHOMETDY.

Otcyer BpeMEHU CTEpWJIM3AllMM HAYMHAIOT C TOrO MOMEHTa, KOrja B
aBTOKJIaBE YCTAHOBUTCS 3aJ]aHHOE JIaBJICHUE.

Mexay noka3aHus MU MaHOMETpPa U TeMIepaTypoil KUIIEHHs BOJbI UMEETCS
onpenesieHHas 3aBucuMocth (TabGa. 2). Bpemss oT BpeMEHU 3TU COOTHOIIECHUS
cienyeT npoBepATh. Hapylienne nx yka3piBaeT Ha HEMCIIPABHOCTh aBTOKJIaBa U Ha
HEO0OXOIMMOCTh €r0 PEMOHTA.

Taoaunna 2
3aBHCHMOCTD JaBJICHHS U TEMIIEPATYPbI B KaMepe AaBTOKJIABA
IMoka3zaTtean MmaHoMeTpa TemnepaTypa KHIeHHs!
MIla aTMm. Boawt, °C
0,00 0,0 100
0,02 0,2 105
0,04 0,4 110
0,05 0,5 112
0,06 0,6 114
0,07 0,7 116
0,08 0,8 117
0,09 0,9 119
0,10 1,0 121
0,15 1,5 127

[TpoBepKy OCYIIECTBIAIOT CJEIYIOIUM O0pa3oM: B CTEPHWIN3ALUOHHYIO
KaMmepy aBTokjaBa mnomemaioT 100 T OeH30iHOW KHCIOTHI C J00aBICHHEM
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HEOOJBIIIOTO KOJMYecTBa (yKCHMHA WM METHJICHOBOTO cHHEro. Ecmu mnpu
nokazanun maHometrpa B 0,1 MIla OGeH3oitHas kucioTa paciiaBUTCs, 00pasys ¢
KpacHUTEJIEM CIUIaB, TO 3HAYUT, aBTOKJIAB JAaeT HYkHYI0 TeMieparypy (120°C).

[Tociie OkOHYaHMS 3aJaHHOTO CpPOKa CTEPWIM3AIMKA HCTOYHUK HarpeBa
BBIKJIIOUAIOT, MIEPEKPHIBAIOT BEHTWIb BOJIONIAPOBOM KaMephl, U TOJIBKO MOCJE 3TOTO
MOCTETNIEHHO OTKPBIBAIOT BBIMYCKHOW KjamaH. [Ipu OBICTpOM BBIMYCKaHUU Mapa
MOTYT OBbITh BEIPBaHbI BATHbIEC MTPOOKH U3 CTEPUIIN3YEMOM MOCY/IbI.

[Tocne momHOTO BBIXOJAa Mapa OTBUHYMBAIOT OONTHI KPBIIIKKM HAYMHAS OT
ce0st 17151 3aIIUThI OT BBIXOJSIIETO Napa.

Ecmn BO Bpemsi crepuim3zanvy JaBJICHUE HAYMHACT IMOJHUMATHCS BBILIE
3aJJaHHOTO YPOBHSI, €r0 PETYJIUPYIOT, YMEHbIIAS HAIPEB WJIM BBIITYCKas 4acTh Hapa
4yepe3 MpeloXpaHuTenbHbI Kiamad. [lociaeanuii MOMKeH OBITh OTPETyIHpPOBaH
TaK, YTOOBI MPHU MOBBIIICHUH JIABJICHUS U3JIHUIICK [1apa BHIXOAWI aBTOMATUYECKH.

eab padoThIl.

O3HAaKOMUTBHCS C Ha3HAYEHWEM M OCHOBAMHM METOJAMH IPHUTOTOBIICHHUSI
MUTATEIBHBIX CPE I KyJIbTUBUPOBAHMS MUKPOOPTaHU3MOB. M3y4nTh OCHOBHBIE
W BCIIOMOTATEIbHBIC KOMIIOHEHTHI THTATEIBHBIX Cpex OOIero Ha3HAYeHUS.
OcBouTh METOABI TPUTOTOBICHUS W CTEPUIU3ANNHA THUTATCIBHBIX CPEI IS
KyJIbTUBAPOBAHUS MHKPOOPTaHW3MOB. M3y4uTh CTpOCHHE, MPUHIUIN PaOdOTHl U
Ha3HA4YEHUE aBTOKJIaBa B MUKPOOMOJIOTHYECKON JTa00paTOPHH.

MarepuaJjibl 1 000py/I0BaHME.

ABTOKIIaB, CyMUIBHBIN MKad, OAKTEPUOIIOTHUCCKUE TETIHU, MACTEPOBCKHE
nuneTku, mmarenn Jpuransckoro, wamku Iletpu, xkon6er 500 i, mpoOupkw,
ra3oBbl€ WIM CIHUPTOBBIC TOPEJKU, MyKa MIICHUYHAsA, COJIOMA PKaHOH, (pepMEHTHI
JUIsSL pa3BapuUBaHUs 3€PHOBOTO CBHIPbSA, arap-arap, aBTOJM3aT APOXIKEBOM, 30JIKa
JIPOXOKEBast, TIIKOKO3a, caxaposa.

Xox padoThl.

1. ITpuroToBUTH 3aTOP ¥ CBAPUTH COJIOJOBOE CYCIIO U3 MIIEHUYHON MYKH C
conepxkanuem 8% CB;

2. IlpuroToBUTH 3aTOP U CBAPUTH CYCJIO U3 MIIEHUYHON MYKH C
ucIojb30BaHueM pepmeHToB ¢ coaepxkanueM 8% CB;

3. 13 rOTOBOrO Cyciia IPUrOTOBUTD KUJIKHUH, MOJIYKUIKUI U TUIOTHBIN CYCJIO-
arap;

4. ’Kuakue u arapu30BaHHbIE TUTATEIbHBIE CPEBI CTEPUIIN30BAThH
aBTOKJIaBUPOBaHMUEM Ipu 1 atMm. B TeueHue 30 MuH.;

5. CtrepunbHbIC Cpeibl PA3IUuTh B IPOOUPKHU CTOIOMKOM U Hamku [letpu
TOHKHUM CJIOEM.

3amanue.

3apucoBath B paloueil TeTpaau NPUHIMIHAIBHYIO CXEMY YCTPOMCTBa
aBTOKJIaBA.
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3apucoBath B paboueil TeTpagud NPHUHLUIHAIBHYI) CXEMY YCTPOHCTBA
CYLIWJIBHOTO IIKada.
3anucarb B paboueil TeTpajau METOJUKY IPUTOTOBICHHS 3€PHOBOTO CycCIa.
3anucarb B paboyeil TeTpaau pelenTypy KUIAKUX, MOTYXKUIKAX U TIIOTHBIX
NUTATENbHBIX CPE/I.
3anucarb B paboydeil TeTpaau Mocae0BaTeIbHOCTh padOThl C ABTOKJIABOM U
BO3MOKHbBIE PEKHUMBI CTEPUIIU3ALUN.
KoHTpoJsibHbIEC BONIPOCHI:
1. IlepeunciiuTh OCHOBHBIE Y3JIbl ABTOKJIaBa, €r0 HA3HAYEHUE U IPUHIIUI
paboThI;
2. [lepeuncnuTh OCHOBHBIE Y3JIbl CYIUIMIBHOIO 1IKaga U €ro Ha3HAYEHUE;
3. OOBSCHUTH OCHOBHBIE MTPOLIECCHI, TPOUCXOIAIINE TPU MPUTOTOBICHUN
3€pHOBOIO CYCIIa;
4. 1aTph oOLIyI0 XapaKTepUCTUKY, OUCATh METO/IbI IPUTOTOBIICHUS U
HA3HAYEHNE a30THOTO ¥ MUHEPAIBHOIO MUTAHUA ISl MUKPOOPIaHU3MOB;
5. Kakue 3a7aum MOTYT pemiaTbCsl B HCCIEA0BATENBCKON U
IIPOU3BOICTBEHHOM MPAKTUKE IIPU UCIOIb30BAHUH KUIKHUX, TOJYKHIKUX
Y TUIOTHBIX MUTATEIbHBIX CPE.

Jluteparypa:

1. buorexHosorus: Teopus U MpakThka: YuyeOHoe nmocodue aus By3os / H.B.
3arockuHa ¢ coanT.; [lox pea. H.B. 3arockunoii, JI.B. Hazapenko. — M.:
N3a. Onukce, 2009.

2. Kaumazos I'.C. JIpox:xu OpoauIbHBIX MPOoU3BOACTB. [IpakTudeckoe
pykoBojictBo. CII6.: U3narensctBo «JIAHBY, 2012.

3. Ilpaktukym 10 MuKpoOHWojoruu: YueOHOe mocoOue Mg CTYJIEHTOB
BBICIIUX y4deOHbIX 3aBeacHuid / A.M. HerpycoB, M.A. Eropoma, JI.M.
3axapuyk u np.; [log pen. A.M. HerpycoBa. — M.: U3naTenbckuil neHTp
«Axamemus», 2005.

JlaboparopHas padora Ne 4.

Boigesenue 4uCTON KYJbTYPbl MUKPOOPIraHU3MOB.
KyabTypajbHble CBOMCTBA HAa IUIOTHBIX H  KUJAKHX
NUTATEJbHBIX Cpeaax.

Teopernueckuii 0030p.

BriesieHre YUCTOM KYJIbTYPbI.
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HcTOYHUKOM YHCTOM KyJIBTYPHI APOXOKEH MOTYT OBITH J1abOpaTOpPHBIC
KOJUJICKIIMOHHBIE KYJIbTYpbl, IPOU3BOJCTBEHHBIE CYOCTpaThl M €CTECTBEHHBIC
9KOJIOTUYECKNE HUILIN.

YucTtolh MUKpOOHOM KYJbTYypOM HAa3bIBAIOT MOMYJISILUIO, MPEACTABISIOLLYIO
co00l MOTOMCTBO OJTHOM MJIM HECKOJIBKUX KJIETOK OJJHOTO BUJa MUKPOOPraHU3Ma.

Kax1p1i1 HOBBIN M30JIAT HOCUT Ha3BaHUE IITAMMa, KOTOPOMY IIPUCBAaUBAIOT
OyKBEHHOE WJIM HOMEPHOE 0003HaUECHHE.

Pacamu Ha3pIBalOT NIPOU3BOACTBEHHBIE IITAMMBI OJHOIO BHUIA IPOXIKEH,
paziauyarolmecss MeXIy coO0Oil M0 CTeNeHW MpOsBICHUS (PU3NOIOTUYECKOM
aKTUBHOCTH.

B remetndeckux UCCIIEI0BAHUAX NTOJIB3YIOTCS TaK HA3bIBAEMBIMU KIIOHAMU —
YUCTBIMU KYJIBTYPaMHU, ITOJIyYEHHBIMH OT OJHOM CIIOPHI MU TAIUIOUIHON KIIETKHU.

OcCHOBHOI 3ajayeil MpU UCCIENOBAHUM JIOOOr0 MaTepHuayia SBIAETCA
IIOJIyYEHHE YUCTOM KYJIBTYpPBI, T.€. U30JIMPOBAHHBIX KOJOHHM TE€X OPTraHU3MOB,
KOTOpblE Haxonsarca B cyOctpate. Ilpu 3TOM BaKHEMIIMM YCIOBHEM YCHEIIHOW
paboThl SABJISETCS NPaBUIBHBIM BBIOOP MOCIENIOBATEIBHOCTH €€ BBIIOJHEHUS U
110100p HEOOXOANUMBIX TUTATENbHBIX CPE/I.

CylecTBYIOT NpsSMBIE U HENPSAMBIE METOJBI IOJYYEHHUS UYHUCTBIX KYJBTYP
npoxoken. IlepBble OCHOBaHBI Ha BBIACICHUU OJHOM KJIIETKH WIIM CIIOPBI
10/l HEINOCPEACTBEHHBIM KOHTPOJIEM 4Yepe3 MUKpPOcKon. Bo BTopoM ciyuae
UCIIO/IB3YIOT KOCBEHHBIEC IIPUEMBI I Pa3/ICIICHUs KIIETOK.

Ilpamvie memoowt.
Kanenwvuwtit cnocoo Jlunouepa.

CycrnieH3uio JIpoxked pa30aBISIOT KUIAKAM CYCIOM J0 KOHIIEHTpAIUU ~
100 kimerok B 1 MI M CTEPUIBHBIM YEPTEKHBIM IEPOM HAHOCAT MeEJbYaWIINe
KanejbKu Ha HEOOE3KUPEHHOE TMOKPOBHOE CTEKJIO, MPOCTEPUIIM30BAHHOE
dbnaMOupoBaHreM B IJIaMEHM ropesiku. Kamnenbku pacrosaratoT B ONpeeIeHHOM
nopsJike, oObIYHO MO MATH Kameidb B JiBa psija, T. €. Bcero 10 kamenab Ha CTEKIIE.
3areM OBICTPO OIPOKHUIBIBAIOT CTEKJIO HaJl BJIAKHON KaMmMepol, KOTOpYIO
3areydaTblBalOT MUHEPAIbHOW CMa3Koil. Bce kamm HEMEUIEHHO MPOCMaTPUBAOT
IOl MHUKPOCKOIIOM M OTMEYAaIT T€ U3 HHUX, KOTOpPbIE COJAEpKAT II0 OJHOU
€IMHCTBEHHON KileTke. Eciin Bce KaluM coAepKaT I0 HECKOJIBKY KIIETOK, TO
YBEJIMYUBAIOT pa30aBiieHUE CYyCHEeH3uu M mpoueaypy nostopsitoT. [locie Tpex-
YEeTHIPEXJHEBHOIO MHKYOMpPOBaHHUS, KOI/la OTMEYEHHbIE €IUHUYHBIC KIIETKU
00pa3yl0T MHKPOKOJIOHHH, TIOCICIHHE TEPEHOCAT CTEPUIBHON WIJIOW WU
IIO0JIOCKOM CTEPHIIbHOM (PUIBTPOBAIIBHON OyMaru B AKUAKYIO CPEAY U UHKYOUPYIOT.

Memoo Jlunonepa, ynpowennutit Byukosuuem.
Bunonsmenenune ByukoBuuem merona JluHpgHepa CBOAMTCS K TOMY, YTO

KaleJabKu CYCIEH3UH, coaepxkamue 3 — 4 KIETKA APOXOKEH, CHUMAIOT METIIEH,
KOTOPOM TPEIBAPUTEIIBHO 3aXBaThIBAIOT CTEPWIBHYK CpEAYy, U IEPEHOCAT

~29~



LITPUXOM Ha ITOBEPXHOCTH IUIOTHOU cpefpl. Uepe3 HEKOTOPOE BpEMs MOSBISIOTCS
MHUKPOKOJIOHHM, YMCJIO KOTOPBIX Ha OJHOM IITPHUXE JOJKHO COOTBETCTBOBATH
KOJIMYECTBY MCXOAHBIX KIIETOK B OTMEUEHHON KalebKe.

N3 5TUX KOJOHUM TMEPECEBOM BBIACHSAIOT YHMCTBIE KYyJIbTYpbl. Takum
CIIOCOOOM MOYKHO Cpa3y IOJIyYUTh HECKOJIBKO OJHOKJIETOYHBIX KYJIbTYp 3a
KOPOTKO€ BpeMH.

Henpambvie memoowt.

B o1y rpyniy BKIHOYarOTCS METOZbl, OCHOBAHHBIE HA Pa3/ICJICHUU KJIIETOK B
OUTATENIBHBIX CpeAax M HUCIOJb30BAaHUU CIEUU(PUUECKUX OMOJOTHYECKHX
0COOEHHOCTEN OTIEIbHBIX BUIOB JUJISl CO3JaHUs IPEUMYIIECTBEHHBIX YCIOBHM 15
UX POCTa.

OCHOBHBIM METOJOM BBIJIEJICHUSI YHUCTBIX KYJIBTYP MHUKPOOPraHU3MOB
aBisieTcss Mmeton, npennokeHHbli P. Koxom. IlpuHnum ero 3akmrouaercs B
IIOJIy4YEHUH YACTOU KYJIbTYPhI U3 U30JUPOBAHHON KOJIOHUMU.

T SRS

Puc. 8. PacceB KyabTypbl MHKPOOPraHH3MOB He NOBEPXHOCTHb ILUIOTHON NHUTATEJIbHOM
cpeabl mmnareaemM JpurajabcKoro.
a — wnamens /[pucanbckoo;
6 — pacces;
8 — pOCM MUKPOOP2AHUIMOB.

Ha nmoBepXHOCTh IUIOTHBIX NUTATEIBHBIX CPEJ U3 IMUIIETKM HAHOCAT KaIUIo
HAKOIUTEIBHOMN KYJIbTYPBI MIIA €€ Pa3BEICHMS B CTEPUIIBHON BOJE U CTEPUIIbHBIM
CTEKJISIHHBIM IImaTteneM JIpurajbCKoro pacHpenenstoT KaIlllo MO IOBEPXHOCTH
cpeaslt B daimike Iletpu (Pue. 8). [lamee »Tum e IImaresneM MOPOTUPAIOT
IIOBEPXHOCTh CPEABI MOCIEA0BATEIBLHO BO BTOPOM, TPEThEW U YETBEPTON YaAIIKAX.
OOBIYHO B MEPBbIX ABYX YaIKax MOCJIE€ MHKYOAIIMU HAOJII0AAETCs CIUIOLIHON pOCT
MHUKPOOPTaHU3MOB, TOTJa KAK B IMOCIEAYIOIIUX — POCT U30JMPOBAHHBIX KOJIOHUM.

PacceBaTh HaKONMUTENBHYIO KYJIbTYPY MOXKHO OaKTEPHOJIOTMYECKON MeTiIeH
METOZOM HUCTOILAIOLIEro WTpUxa. B 5TOM ciiyyae HaAKONUTENIBHYIO KYJIbTYyPY HIIU
€€ pa3BeleHUE OTOMPAIOT NETJIEH U Ha MOBEPXHOCTU IIOTHOM Cpenbl MPOBOJISAT
LITPUXU B MOPSAAKE, YKa3aHHOM Ha pHcyHKe9. llepen B3sTHEM KaXA0ro HOBOTO
WHOKYJIATA METIII0 CTEPWIN3YIOT HAJl INIAMEHEM TOPEIIKH.

~30~



Puc. 9. PacceB KyJbTYpbl MHUKPOOPTraHU3MOB HA IMOBEPXHOCTHh ILUIOTHOW NHUTATEJIbHOM
cpeabl 0AKTEPHOJIOTNYECKOM MeTJIei.
1 — 6 — nocnedosamenvHocnms KOHMAKMA 6AKMEPUOTIO2UYECKOU NeMIU C
Nno6ePpxXHocmbsio NJIOMHOU RUMAamelbHou cpedbl.

[Tocne mocesa wamku Ilerpy momemarOT B TEPMOCTAT KPBILIKAMU BHU3,
yTOOBl KOHJEHCAlMOHHAas BOJAa, OOpa30BaBIIAsCS HA KpBIIIKE YallKd MpHU
3aCTBIBAHUU arapa U B MOCJEACTBUM NPU MHKYOallMH, HE CTEKaJIa HA TOBEPXHOCTh
cpeAbl W HE IOMellaja TMOJYYUTh H30JIMPOBAHHBIE KOJIOHUH. Yaiiku
BBIZIEPIKUBAIOT B TepMoOcTare B Teuenue 7 — 10 cyTok npu temmeparype 28 — 30°C.

C uenplo cOXpaHEHHUs KYJIbTYpbl BBIPOCIIME HW30JUPOBAHHBIE KOJOHHUU
OTCEBAIOT METJIed Ha MOBEPXHOCTh CKOIIEHHOro 2,5 %-oro cycio-arapa B
npoOUpKe WM B )KHUJIKOE€ HeoxMeseHHoe cyciio (8 % CB).

[ToceB Ha CKOIIEHHBIN arap MPOU3BOAMUTCS OAKTEPHOJIOTUYECKON MeTie
METOJ/IOM MCTOIIAIONIETO IITPUXa, HAYMHAS CO IHA MPOOUPKH.

JlnurensHoe xpaHeHwe TpeOyeT ocoboro mnoadopa cpeasl U YCIOBHM
XpaHEeHHs] OMOMACCHI, TIPU KOTOPBIX KyJIbTypa COXPAaHUT CBOIO (PU3HOIOTHYECKYIO
aAKTUBHOCTb.

B 3aBucMMOCTH OT NMEPBUYHOTO MCTOYHHMKA BBIICICHHUS U MHTEHCUBHOCTHU
ero oOCeMEHEHHUs CIIeAyeT NPUHUMATh pemieHrne 00  MCIOJb30BaHUHU
HAKOIUTEIbHBIX (3JIEKTUBHBIX) CPEJl HA CTAJUHU MIOCEBOB IEPBUYHOIO MaTepHaIa.

BHecenue B nuTarenbHbIe CpEAbl CEJIEKTUBHBIX KOMIIOHEHTOB, HX
KAYECTBEHHbIA M KOJMYECTBEHHBIA COCTAB OIPEACNIAIOTCS WHTEHCUBHOCTBHIO U
OMOJIOTMYECKUM pa3HOOOpa3ueM OOCEMEHEHHS MepBOHAYAIBHOTO cyOcTpaTa
MOCTOPOHHEW COMYTCTBYIOLIEH IUIECHEBOM, MAPOXKKEBOW U OakTepuasibHOU
Mukpogaopoil. Ilpu BeleneHUN APOAKOKEH U3 CUIIBHO 3arpsi3HEHHBIX CyOCTpaToOB
U TIOJIaBJICHHUSI POCTa COMYTCTBYIOIIMX MHUKPOOPTaHM3MOB K YKa3aHHBIM BBIIIE
NUTATENIbHBIM ~ CcpefiaM J00aBJISIOT pa3IMyHble HMHTUOUTOPHI  CEJIEKTUBHOTO
JIEHCTBHUSI.

Poct GonbiuHcTBa OaKTepUii M AaKTUHOMUIIETOB TMOJABISIETCS TTPU HU3KOM
3HaueHun pH cpeapl, MO3TOMY Yalle BCErO Cpelbl Uil BBIICICHUS JPOXIKEH
noakucisitor g0 pH 4,5 nyrem no06aBieHuss K HUM MUHEPAIbHBIX HIIU
OpPraHMYECKUX KUCHOT. J[JI1 CHHTETHYECKHX Cpell Hambojee MpUMEHHUMa COJIHAs
KHCJIOTA, JJI CYCJIOBBIX — MOJIOYHAs, IUMOHHAsI WA BUHHAsA. {15 moakucieHus
cononoBoro cycna (8 % CB) o0buHO TpeOyeTcsi KOHIICHTPUPOBAHHON MOJIOYHON
KuCIOThl 3 — 4 oM’/1. KucinoTsl m06aBisiorT B KUAKYH0 WA PACIUIABICHHYIO
arapoByl0 cpely MOcjie CTEepWIM3alUU, HEMOCPEICTBEHHO Mepe]l 3aCeBOM WU
repes pa3IMBKoW B yamku [lerpu.

BMmecTo KHCHIOT HCMONB3YIOT TaKXKE AHTUOMOTUKM UIIMPOKOrO CHEKTpa
neiictust: crpenromuime (80 mr/n wim 100 em/enm’), menummmue (20 — 100
en/cm’), neBomunetrH (50 Mr/11) u ap. VIX MOXHO Z0GABISATH B Cpely IIOPO3Hb U B
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KoMIUIeKkce. Hampumep, NpPOTHUB KHCIOTOYCTOMYMBBIX OAaKTEPUl MNPUMEHSIOT
CHE/YIOIMEe CMeCH aHTHOMOTHKOB: HEHMIMUTHH 60 e/cM’ + CTpelnTOMHIMHA
cynbdar 100 ex/cm’; neBomuretH (x1opambennkorn) 20 Mr/i + CTPEHTOMULMHA
cynbdar 20 Mr/i + XJ0pTeTpaMKINH CONTHOKUCIBINA 100 Mr/.

Jlnst oTneneHusi caxapoMHUIIETOB OT JAPYTUX Jpoxoker no6aBistoT 2,5%
srminanerata U pH no 4,0 10BOASAT YKCYCHOM KHCIOTOW. 3aTeM 4Yaliku
repMeTu3upyroT. I[lpu 3TUX YCIOBHUSX KOJIOHUM CaxapOMHIETOB MOSBIISIOTCS
NEPBBIMH.

Pocty npoxokell Ha TNUTATEIbHBIX Cpelax IpU BbICEBE M3 HCXOIHOTO
MaTepHalia 3a4acTyl0 MPEMsITCTBYIOT TPUOBI C MMPOKO PACTIPOCTPAHSIIONTUMUCS 10
MOBEPXHOCTH CyOCTpaTa MHUIIEMATbHBIMU KOJOHUSAMHU. OHUM UMEIT 00mue ¢
IPOXKaMU TOTPEOHOCTH B HWCTOYHHUKAX TMHTAHUS, YCTOWYMBBI K HU3KUM
3HaueHusM pH cpeasl W HEYYBCTBUTENBHBI K JCHCTBUIO YKA3aHHBIX BBIIIC
POTUBOOAKTEPUATLHBIX aHTUOMOTHKOB. J[JI1 orpaHWYeHUsT POCTa MUKPOMUIIETOB
B cpeay mobasisroT crenupuueckue Beniectra: qudenmn (0,005 — 0,01%), 6pr9nio
wemub (0,25 — 0,5%), Temmypat kanus (0,05 — 0,15%), nponuonat Hatpus (0,15 —
0,25%), w1 HeKoTopble KpacuTeau: OpoMkpe30y0BbIi mypnypabiid (0,0025% unu
2,5 cm/1 1% pactBopa), Genrambekuii pososblit (0,003%), KpUCTamIHYeCKHit
¢duonerossiii (0,001%).

[TockonbKy ApOXOKH SBIAIOTCS (aKyJIbTaTUBHBIMU aHa’pobamMu U He
TpeOyIOT OCOOBIX YCIOBUN a’dpUPOBAHUS, JUIsl MOJYYEHHUS HX H30JMPOBAHHBIX
KOJOHMM TIOCEBBI M3 HAKOMUTEIBHOW KYJIbTYPHl WJIH APYroro HUCCIETyEeMOTO
MaTepuaia Jyd4lle MpOU3BOAUTH Ha TOBEPXHOCTh 2,5 %-0oro cycno-arapa u
MHKYOUpPOBaTh B O0BIUHBIX yCIoBUsAX pu 28 — 30°C.

KyabTypajibHbie CBOMCTBA.

K KyapTypaslbHBIM, UM MaKpOMOP(}OIOTHUECKHM, CBOMCTBAM OTHOCATCSA
XapaKTepHble OCOOEHHOCTH POCTa MHUKPOOPraHM3MOB Ha IUIOTHBIX M SKMJIKHX
NATATENbHBIX cpenax. [Ipu u3ydyeHuM KyabTypajbHBIX CBOMCTB JPOXIKEH H
JIPOACOKENOI0OHBIX TI'pUOOB BIOJIHE NPUMEHMMbl TEPMHUHBI U OINpPEAEIICHHUS,
UCIIOJb3yeMble B OAKTEPUOJOTMU  JUIsl  XapaKTePUCTHKU  OCOOEHHOCTEN
0aKTepuanbHOIO POCTA.

Pocm na nnomnwix cpeoax.

Ha moBepxHOCTH IUIOTHBIX MUTATEIBHBIX CPEJ B 3aBUCHMOCTH OT TOCEBa
MUKPOOPTaHU3MBbI MOTYT PAacTU B BUJI€ KOJIOHUH, IITPUXA WU CIUIONTHOTO Ta30Ha.

Kononne#l Ha3pIBalOT HM30JUPOBAHHOE CKOIUICHHE KJIETOK OJHOTO BH/IA,
BEIpOCIIIEE B OOJBITMHCTBE CIIy4aeB U3 OJHOU KIICTKH.

B 3aBucumocté OT TOro, A€ pPa3BUBAIMCH KICTKH (HAa TOBEPXHOCTH
IUIOTHOW THTATEIbHOW Cpeibl, B TOJIIE €€ HJIM Ha JHE COCyna), Pa3iuyaroT
MTOBEPXHOCTHBIC, TNIYOMHHBIC U JOHHBIC KOJIOHHH.

OG6pa3zoBaHue TMOBEPXHOCTHBIX KOJOHUM — Haubojee CylIeCTBEeHHAas
O0COOCHHOCTh POCTa MHOTHX MHKPOOPTaHMU3MOB, B TOM YHCIE M JIPOXKEH, Ha
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mwiotHoM cybcrpate (Pue. 10, 11). Takwe KOJOHWUH OTIWYAIOTCS OOJBIITAM
pasHooOpasuem. [Ipu ux onmucaHuM yIUTHIBAIOT CIIEIYIONINE TPU3HAKU:

dopma — okpyruas, ameO0BUIHAS, HENTPaBUIIbHAS, pU3OUIHAS U T.1.;

pasmep (auaMeTp) — U3MEPSIOT B MIJUIUMETPAX; €CIIM Pa3Mephbl KOJOHUU HE
MPEBBIMAIOT | MM, TO X Ha3bIBAIOT TOYCUHBIMU;

NOBEPXHOCTh — [JIaJiKasi, LIepoxoBaTas, Oopo3quarasi, CKJIagdaras,
MOPIIUHUCTAsSA, C KOHIEHTPUUYECKUMHU KPyTaMH UK PAIUaIbHO UCUepUYCHHAS;

pOo(HIIb — TIIOCKUIA, BBITYKJIBIM, KpaTepooOpa3HbIil, KOHYCOBUJIHBIN U T.1.;

O0Jleck W TMpPO3pPavyHOCTh — KOJOHMS OJsiecTsinas, maroBas, TycCKias,
MYYHHCTasI, IPO3pavHas;

BeT — OeciBeTHas (TPpsA3HO-OeNble KOJOHUU OTHOCIT K OCCIIBETHBIM) HJIU
NUTMEHTUPOBAaHHAsT — Oenasi, >KenTas, 30JI0THCTas, OpaH)KeBas, CHUpPCHEBas,
KpacHasi, YepHas U T.1I.; 0c000 OTMEYAIOT BBIJCICHNE MTUTMEHTa B CyOCTpaT;

Kpail — pOBHBII, BOJHUCTBIN, 3y0UaThlii, 0aXpoOMUYaThId U T. 11.;

CTPYKTypa — OAHOPOIHAsl, MEIKO- WU KPYIHO3EPHUCTas, CTpyildaras u
T.A.; Kpail U CTPYKTYpy KOJIOHHUU OTMPEAETSIOT C MOMOIIBIO Yl WIH MPH MajoM
yBEIMYEHUN MUKpockoma. Jlms storo wamky Ilerpu mnomemaroT Ha CTOJHUK
MHUKPOCKOIIA KPBIIIIKOW BHU3;

KOHCUCTEHIIUS — OIpEeAesaeTcs NPUKOCHOBEHMEM K MOBEPXHOCTH KOJOHHUH
NeTyie; MOXET JIETKO CHUMaThCsi C arapa, OBbITh IUIOTHOM, MATKOW WIIK
BpacTarollei B arap, CIM3MCTOHN (MPUITUIIAET K MEeTIIe), TAry4eld, UMETh BU/Jl TJICHKU
(CcHUMaeTCsl IeNIUKOM), OBITh XPYIKOW (JIETKO JOMAaeTcs Mpu MPUKOCHOBEHUHU
neTien).

['myOviHHBIE KOJIOHMH, HANpOTHB, JAOBOJIBHO OAHOOOpa3Hbl. OHM HO BUAY
MOTYT OBITh IMOX0XH Ha 00Jiee WM MEHEe CIUTIOIICHHbIE YeUEeBUYKH, B IPOEKIIUH,
uMmerone ¢GopMy OBaJIOB C 3a0CTPEHHBIMH KOHIIaMH. Hekoropble TiayOuMHHBIC
KOJIOHMHM HATIOMHHAIOT ITyYKH BAaThl C HUTCBUIHBIMUA BBIPOCTAMH B IMHUTATEIHHYIO
cpeny. OOpa3zoBaHue TIyOMHHBIX KOJIOHHM YacTO COMPOBOXKIAECTCS pa3pbIBOM
IUIOTHOW CpEAbl, €CIM MHKPOOPTaHU3MbI BBIACNISIOT YTJIEKUCIOTY WU ApyTrHe
rasbl.

JIOHHBIE KOJIOHUHM Pa3HBIX MHUKPOOPTaHU3MOB OOBIYHO MMEIOT BHUJ TOHKHX
MPO3PAYHBIX MJICHOK, CTEIIIOIIUXCS IO JIHY.

Pasmepsl u mMHOrue Apyrue OCOOCHHOCTHM KOJIOHMM MOTYT U3MEHSTHCS C
BO3pPACTOM M 3aBUCST OT cocTaBa cpefibl. [[oaToMy Mpu uMX ONMUCAHUU YKa3bIBAIOT
BO3PACT KYJbTYPBI, COCTaB CPEIbl U TEMIEPATYPY KYJIbTUBUPOBAHU.
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Puc. 10. ®opma K0JIOHUH.
1 — kpyenas; 2 — kpyenas ¢ pecmonuamoim Kpaem, 3 — Kpyeaas ¢ 8aIUKOM No Kpaw, 4 —
pu3ououas, 5 — puzouoHnas;, 6 — C pu3oUuUOHbLIM Kpaem, 7 — amebosuouas; 8 —
Humesuonas, 9 — ckraouamas,; 10 — uenpasunvnas; 11 — xowyewmpuueckas; 12 —
CILOJICHAS.

1 .‘2. -3_‘ ; i, —E——

5 6 7 8

Puc. 11. lIpodpniab konoHun.
1 — uzoenymeiii; 2 — kpamepoobpazuwiii; 3 — Oyepucmolil, 4 — epacmarowuii 8 cyocmpam;
5 — nnockuil; 6 — evinykavlil; 7 — KanieguoHwlil, 8 — KOHYCOBUOHDBLIL.

[Ipu omucanuu pocta MUKpOOpraHu3MoB no mrtpuxy (Pue. 12) ormeuaroT
ClenyIone OCOOCHHOCTU: CKYAHBIA, YMEPEHHBIM WM OOWIIbHBIN, CIUIOIIHON C
POBHBIM WJIM BOJHUCTBIM KpaeM, YETKOBUIHBIN, HANOMHUHAIOIIHNN LEMNOYKH
U30JMPOBAHHBIX  KOJIOHWUHW, au(Qy3HbINA, TMEPUCTHIN, JIPEBOBUIHBIN WU
PU3OHMIHBIA. XapaKTEpPU3yIOT OINTHYECKHME CBOWCTBA HAJETa, €ro IBET,
IIOBEPXHOCTh U KOHCHUCTEHIHIO.

Omnpenenenre KyJbTypaJbHBIX IPU3HAKOB JIPOXKIKEN MPU POCTE HA TUIOTHBIX
cpenax CBOAUTCS K  ONMCAaHMIO IITPUXA, U30JIMPOBAHHOM WJIM T'MTAHTCKOU
KOJIOHUHU.

KynpTypbl MmO KOHCHCTEHUMH OBIBAIOT Yallleé BCEro MacTooOpa3HbIMHU, a
TaK)K€ CIIM3UCTHIMH, MTOYTH MOJHOCTHIO CTEKAIOIIMMHU HA JHO MPOOUPKHU, BAZKUMU
U KJICUKUMH, IUIOTHBIMU T'yCTBIMH, KOKUCTBIMU WJIM KPOIIAIIUMUCS.

CnusucThiM ~ POCTOM  XapaKTEepu3yloTcss B OCHOBHOM  Lipomyces,
Cryptococcus u HekoTopble BUibI Hansenula co nuisinmoBugHbIMU crioOpamu, TOTJa
KaK JIUIs BUJIOB, 00pa3yIOIMUX UCTUHHBIN U JIOKHBIN Mutienuii, Hanpumep, Candida,
Oonee OOBIYEH POCT B BUJE IUIOTHOTO CKJIAJA4aTOro IITPUXa C BOPCHUHYATHIM
okanmieHneM. Kpaill Xopomo npocMaTpuBaeTcsi BU3yajbHO IPU NPOCBEYMBAHUU
OpOOMPKH WM YalllKK, a TaKKe MpU HAONIONCHWU MO MAaJblM YBEIUYCHHUEM
MHUKPOCKOTA.

IlBer mTpuxa WM KOJOHUM 3aBUCUT OT OOpa3oBaHUSA JAPOXIKAMHU
HEKOTOPBIX MUIMEHTOB. Hanuune xKenThIX, OpaHkKEBBIX U KPACHBIX IUTMEHTOB, HE
IPOHUKAIOWUX B cpeny, xapaktepHo st Rhodotorula, Sporobolomyces wu
HekoTopeiX BHUJOB Cryptococcus. OOpa3oBaHHE€ KUPHIUYHO-KPACHOTO IUTMEHTA
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yJIbXEppUMHHA, T GyHIUPYIOMIETro B arap CHeu(pUIHO TUISL
Metschnikowiapulcherrima. IlomaBnstoiiee OONBIIMHCTBO BUAOB JIPOAOKEH HE
CHUHTE3UpPYET THITMEHTOB M (OPMHUpPYET KOJOHMHM OECIBETHbIE WM CIIeTKa
KPEMOBOTO HJIM KOPHUYHEBOTO OTTEHKA MPH CTapeHHUU. Takoro poja KOJOHHUU
XapaKTepHbI 11 IpoxkxKed poaa Saccharomyces.

JUis omy4eHus CTaHAApTHOIO — LITpUXa  MCIOJb3YIOT ABE CPEJIbl: CYCII0-
arap xoHueHtpauueit 8 — 10% CB u rI0K030-NENTOHHBIA arap € JAPOXKEBBIM
3KcTpakToM. [loceB Mpou3BOIAT MPSAMBIM IITPUXOM B IMPOOUPKU CO CKOLICHHBIM
arapoM, B yamku [letpu ninu ManeHbKue KOJIOOUKH.

Puc. 12. Poct mo mrpuxy.
1 — cnnowroll ¢ posHbIM Kpaem,; 2 — CHIIOWHOU ¢ 8OJTHUCMBIM Kpaem, 3 — 4emKOBUOHDBILL,

4 — ouppysnvuii; 5 — nepucmotii; 6 — pu3oUOHBLIL.

Poct onuceiBatoT yepe3 6 — 8 cyrtok mHKyOamuu 25 — 30°C, a B ciyuae
MEIJIEHHOPACTYIINX KYJbTYp 4epe3 8 CyTOK JAeNaloT MepBOE OMHCAHHE, a 3aTeM
gyepe3 6 Helenb MPOCMATPUBAIOT M OMUCHIBAIOT KYJIbTYphl BTOPUYHO. [[nuTensHoe
BBIpPAIIMBAaHKE NPOU3BOIAT IIPU KOMHATHOU TemnepaType — 17 — 18°C.

JIJist osTy4eHusl TUTaHTCKOW KOJIOHMM MCIIONIB3YIOT CYCIo ¢ kenatuHou (20
%) wi Mop¢oIOruYecKui arap.

Cpenpl CcTepwIM3ylOT B MaJeHbKMX KoyuOoukax W 3akammuBaroT. [loces
IPOU3BOAT JIETKUM YKOJIOM HUIJIbI B LIEHTP CKOLIEHHOW MOBEPXHOCTH.

s ¢potorpadupoBanust moces Jydule Aenarh B yamkax [leTpu ¢ ToacTeiM
cioeM arapa. Beipamusator B Teuenue 30 CyTOK Ipu KOMHATHOW TeMIepaType.

JUis 3aMelyieHHs] BBICBIXaHUS arapa KoJIOOYKH CBEpXYy OOBSI3bIBAIOT
MOJUATHIICHOBBIM KOJITIAYKOM, a 4amku lletpu 3aknenBaroT cOOKYy —JIGHTOM WIH
IUTACTHIPEM.

[Ipu ommicanuu OTMEYAIOT AUAMETP KOJIOHUHM U BCE MPU3HAKH, YKa3aHHBIC
s mTtpuxa. Kpome Toro, mpu HeoOXoaumMocTH, oOpalialoT BHUMaHHE Ha
Pa3zKMKEHNE KEeTaTHHBI.

[Tpu uconp30BaHUM B AUATHOCTHUYECKUX IENIAX KyIbTYPaTbHBIX MPU3HAKOB
JPOXOKEH ClelyeT YYUThIBaTh, YTO Pa3HbIE IITAMMbI OJHOTO BUJA Ha TUIOTHBIX
cpenax MOTryT JlaBaTh paszinuyHbie (Gopmbl pocrta: mepoxoBaTsie (R - rough) u
riajkue (S — smooth), MmaroBsie (M — mat) u 6nectsue rasuieBbie (Q — glossy).

Pocm 6 rmcuoxkux cpeoax.
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Poct MukpoopraHu3sMoB B KUJKUX NUTaTEIbHBIX cpeAax Oolee
0IHOOOpPAa3eH U COMPOBOXKIACTCS MOMYTHEHHEM Cpeabl, 00pa3oBaHUEM ILICHKU
WJIM 0CaJiKa. XapaKTepu3ys pOCT MUKPOOPTaHMU3MOB B KHUJKOM CPEAE, OTMEUAIOT:

CTEIEeHb MOMYTHEHUS — ciiabasi, yMepeHHasl Ujiu CUJIbHAas,

OCOOCHHOCTH IUICHKM — TOHKas, IUIOTHAs WM phIXJas, TJajakas Wiu
CKJIaJ[4aTasi, OIyCKaroIascs Wi MOJHUMAIOIIASICS MO CTEHKaM MPOOUPKY;

oOpa3oBaHHE OCaJKa — CKYAHBIM OH WJIM OOWJIbHBIN, TUIOTHBIN, PBIXJIBIHU,
CJIM3UCTBINA WA XJIONIbEBUIHBIM.

Hepenko poct MHKpOOpPraHM3MOB CONPOBOYKIAETCS IMOSBICHUEM 3araxa,
NUTMEHTAIlMeH cpejpl, BhIIETIeHUEM ra3a. [locienHee OOHApYKMBAIOT IO
00pa30BaHMIO TIEHBI, ITY3bIPHKOB, & TAKKE C ITOMOIIBIO MTOTUIABKOB.

JIns onmcaHusl XapakTepa pocTa MUKPOOPraHU3MOB B KUIKHUX Cpelax HX
BBIPAILMBAIOT Ha Cpejie, 00ECIEYMBAIOIIEH XOPOIIHMI POCT.

[Ipu pocte B XMAKUX Cpellax APOAKKHU BBI3BIBAIOT MOMYTHEHHUE, 00pa3yIoT
OCaJ0K, KOJIbLIO WJIM PAa3HOrO XapakTepa IUIEHKH. PocT B BHUIE IUICHKH
XapaKTepU3yeT CIOCOOHOCTh KJIETOK OOBEIUHSATHCS B MUIICIHATBHBIE CTPYKTYPHI.
[Ipu oOpa3oBaHMM UCTUHHOTO MUIIEIUS TUICHKA OOBIYHO TOJICTas W IUIOTHAs, HO B
CTaphIX KyJbTypax OHa MOJKET MPEBpAILAThCS B CIU3UCTYIO Maccy. PaHHee, yepes
1 — 2 nusa, oOpa3oBaHHE TOHKOW TYCKJIOW, WHOIJAa MEIKOMOPIIUHUCTON U
BCIIOJI3AIOIIEH 110 CTEHKaM MPOOUPKHU MIEHKH OOBIYHO HAOIIOIAETCs Y IPOKKEHN C
OKHUCJIUTEIbHBIM TUIIOM HEPreTUYECKOTO MeTaboIu3Ma.

Poct npoxokelt B JKMIKMX cCpelax HaOJIIOJAl0T W OMUCHIBAIOT IIPH
UCIIOJIb30BaHUU COJI0JIOBOrO cyciia KoHieHTpauued 10 — 15% CB wnu B xuakon
TIIFOKO30TENITOHHOM Cpefie ¢ APOAIKEBBIM dKCTpakToM. [loceB aenaroT B mpoOupKu
WM KOJIOOYKM OpJeHMmedepa W HMHKyOMpyroT 4 HeJAenu Tpu KOMHATHOU
temneparype — 17 — 18°C.

eab padoThIl.

O3HAaKOMHUTBECSI C OCHOBaMH MCTOAAaMH IIOJYYCHHA YHCTBIX KYJIbBTYP
MUKPOOPraHu3MoB. M3yunTh Ha3HAYEHHE NTUTATEINBHBIX CPEl PA3JIMYHOIO COCTaBA,
MNPCAHA3HAUYCHHBIX IJIA 9THX ueﬂeﬁ. OcBouUTH MCTO/JbI Pa3BCACHUA UCCIICAYyCMOTO
MaTcpuajia M 11O0CCBAa Ha IMUTATCIIbHBIC CPCAbl IJIA IOJNYUYCHHA YUCTBIX KYJIBTYP
MUKPOOPTaHU3MOB.  M3y4uuTp  KyJbTypaJIbHbIE  CBOWCTBA —  OCHOBHBIC
XapaKTEPUCTHUKU YHUCTBIX KYJIbTYp JAPOXIKEH M MOJIOYHOKHCIBIX OaKTepHil,
BbIPAICHHBIX HA PA3JIMYHLIX ITUTATCIbHBIX CpCaax.

MarepuaJjibl 1 000py/10BaHKE.

Pxanast Myka, TOJCBIpHAsi CHIBOPOTKA, XJjeOomekapHble ApoxxkH, mo 10 u
200 Mt cTepuIbHOTO cyciia B TpoOupKax u konbax, mo 100 M cTepuabHO# BOIBI B
K0J10ax, cyclio-arap U cycjao-arap ¢ MejioM B yaiikax [leTpu, cTepuiibHble TUIETKA
1,0 mn, GaktepuojiorMueckue meriu, mmatenu [puranbckoro, yamku Iletpwu,
k0710561 500 M1, Ta30BbIE WJIK CIIUPTOBBIE TOPEIKU.

Xox padoThl.
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1. IIpuroToButs psax 1 : 10 cepuiiHBIX pa3BeIeHUMN PKAHOU MYKH B
CTEPUIIBHOU BOJE;

2. IlpuroroButs psan 1 : 10 cepuiiHbIX pa3BeAeHUN MTOACBIPHON CBIBOPOTKH B
CTEpUJILHOU BOJIE;

3. U3 kax 0¥ KoJa0bl CepUitHBIX pa3BeaeHui npousBecty noces 0,1 mit Ha
Cycllo-arap M cycio-arap ¢ MejioM B yamkax [letpu;

4. IlepeHeceHHbli B yallku 11eTpu MHOKYJIAT TIIATEIBHO PACTEPETH 1O
MOBEPXHOCTH CPEABI CTEPUIIbHBIMHU LITATENIAMU J{pUTranbCcKoro;

5. U3 xax 101 KOJIOBI CEpUMHBIX pa3BeACHUN OAKTEPHOIOTHUECKON TeTaei
IIPOU3BECTH Ha CyCJIO-arap M Cyclio-arap ¢ MeJIoM B yaikax [lerpu;

6. Yaiuku ¢ oceBaMu OMeCTHTh B TepMmocTtaT ipu 35°C. KonTposuposarh
POCT KyJIbTYp Kaxislie 24 yaca.

3axanme.

3apucoBath B palodeil TeTpagu CXeMy MPUTOTOBIEHUS CEPUNUHBIX
pasBenenui no merony Koxa.

3anucarh B paboueid TeTpaau u3MeHeHus B damkax [letpu, mpoucxopasiire
KaXpie 24 yaca MHKYOUPOBAHUS MCCIICTyEMBIX KYIbTYP.

[To okoHuaHWM WHKyOaruu B pabodeil TETpaaW 3apUCOBATh W OIHKCAThH
KyJIbTypajabHbIC CBOMCTBA MOJTYYCHHBIX W30JTMPOBAHHBIX KOJIOHUI
MHUKPOOPTaHU3MOB.

W3 pa3nuyHbIX THUIIOB KOJOHWH MNPHUTOTOBUTH JKHBBIE M (PUKCHUPOBAHHBIC
npenapaTthl ¥ MPOBECTH X MUKPOCKOTTMYECKOE HCCIICIOBAaHUE.

Pe3ynbTaThl MUKPOCKOITMYECKUX HCCIACAOBAHWH 3almcaTh M 3apUCOBATH B
paboueii TeTpaau.

KoHTpoJsibHBbIEC BONIPOCHI:

1. O6ocHOBaTh HEOOXOAUMOCTh OJYUEHHS YUCTON KYJIbTYpPHI B
MCCIIEIOBATENLCKOM M MMPOU3BOICTBEHHON MPAKTUKE;

2. IlepeuncanTh KPUTEPUH OLIEHKU KYJIbTYypPAIbHBIX CBOMCTB Ha )KUIKUX
NUTATENbHBIX Cpeaax;

3. Ilepeuncnuth KpUTEPUU OLIEHKU KYJIbTYPaIbHBIX CBOMCTB Ha MIOTHBIX
OUTATEJIbHBIX Cpeax;

4. lath oO11yI0 XapakTepucTuKky audPepeHnanbHbIX, JIeKTUBHBIX U
CEJIEKTUBHBIX MMUTATEJIbHBIX CPell AJIs KyJIbTUBUPOBAHUS
MUKPOOPTaHU3MOB;

Jluteparypa:

1. Kaumazos I'.C. [Ipox:xu OpoauiibHBIX POU3BOACTB. [IpakTuyeckoe
pykoBoactBo. CII6.: U3narensctBo «JIAHBY, 2012.

2. Ilpaktukym 10 MuKpoOuosnoruu: Yd4eOHOEe MocoOMe JyIsi CTYACHTOB
BeICIIMX y4deOHbIX 3aBeneHuit / A.M. HerpycoB, M.A. Eropoma, JI.M.
3axapuyk u np.; Ilox pen. A.W. HerpycoBa. — M.: U3narenbckuil LeHTp
«Axanemus», 2005.
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JlaboparopHas padora Ne 5.

MeTOI[I)I KOJINYECCTBCHHOI'O yu€Ta MUKPOOPraHu3smMoB.

Teopernueckuii 0030p.

O pocTte MHUKPOOPraHW3MOB B E€CTECTBEHHBIX CyOCTparax WIH B
MUTATEJbHBIX CPeJiaX CYAST M0 U3MEHEHHIO KOJIMUECTBA UX KJIETOK MU OMOMacChl
B eauHUIle oObema. MeToanl ompeleseHusl 3THX ToKazaTejeil MOryt ObITh
npsSMbIMU (MTOJCYET KJIETOK MOJI MUKPOCKOIIOM, B3BEIIMBAHWE) WU KOCBEHHBIMU.
KocBeHHbIE METOJIbI OCHOBAaHbl Ha MU3MEPEHUM IAapaMETPOB, BEJIMYHMHA KOTOPBIX
3aBUCUT OT KOJMYECTBAa WJIM OMOMAcChl MHUKPOOPTraHU3MOB (UHCIIO KOJOHHM,
BBIPOCIIIMX TOCJIE NTOCEBA CYCIIEH3MHU KJIETOK Ha MHUTATENBbHYIO CPEly, paccesiHue
WM TIOTJIONIEHHWE CYCIICH3HWEH CBeTa, COAep)KaHWe B HEl Oenka u T.1.). BeiOop
METOJIa 3aBUCHUT OT LEJIEW MCCIEIOBaHUs, CBOWCTB MHUTATEIBHOM Cpelbl WA
cyOctparta, a Takke 0COOEHHOCTEH pocTa U MOP(OTOTUH MUKPOOPTAHU3MOB.

[Ipu olLleHKE YMCIEHHOCTU MUKPOOPTaHU3MOB, OCOOEHHO B €CTECTBEHHBIX
cybcTpaTax, HEOOXOAMMO TOMHHUTH, YTO WX KJIETKH 4YacTO HaXOMITCI B
MPUKPEIUICHHOM (@Jr€3UpOBAaHHOM) COCTOSIHUM WM B BUJIE MHUKPOKOJOHUHU.
[TorToMy mepes; HauaaoM MOJCYETa UX HYXKHO OTIEIUTh OT YacTHI] cyOcTpaTa u
Ipyr oT japyra (necopOupoBaTh). Bbeibop Meroma aecopOuuu (MEXaHHMYECKOE
nepeMeIlMBaHue CYCHEH3UH KJIETOK, pacTUpaHue, o0paboTka YIbTPa3BYyKOM,
NPUMEHEHUE TIOBEPXHOCTHO-aKTMBHBIX  BEIIECTB W  T.JA.) ONpeAessieTcs
0COOEHHOCTSIMU UCCIIelyeMOoro cyOcTpara.

Jns moacyera KIETOK MHUKPOOPraHU3MOB I10J, MHKPOCKOIIOM MOKHO
UCIIOJIb30BaTh CUETHBIE KaMephl, npenaparbl (UKCUPOBAHHBIX M OKPAIIEHHBIX
KJIETOK, MTPUTOTOBJICHHBIC HA MIPEIMETHBIX CTEKJIAX WIM MEMOpPaHHBIX (UIBTpax.
[lepeuncnenHbie METOIBI MO3BOJISIOT OMPEETUTH 001ee KOJTUIECTBO KIETOK (KaK
KUBBIX, TaK W MEPTBBIX) B enuHuie oObema. (OCHOBHOE OTrpaHUYCHUE
OOJIBIIMHCTBA YKa3aHHBIX METOJAOB — HEOOXOAUMOCTh JOBOJBHO BBICOKHX
KOHIICHTpAIUi KJIETOK B €AMHUIIE MCCIETyeMOTO CyOcTpaTa.

B oraumume or moacuera MUKPOOPraHU3MOB MOJI MHUKPOCKOIIOM METO/
BBICEBA HA TUTATENIbHBIE CPEbl JA€T BO3MOXKHOCTH OMPEACIUTH TOJIBKO YHUCIIO
YKU3HECITOCOOHBIX KJIETOK B TIOMYJISIIUY.

[TockonbKy cped, OPUTOAHBIX JJISI POCTa BCEX MUKPOOPraHU3MOB, HE
CyIIECTBYET,  METOJI  BBICEBA  IO3BOJISIET  OMNPEACIUTH  JIMIIL  YHUCIO
MUKpPOOPraHU3MOB, CIIOCOOHBIX pacTW Ha Cpelie JAHHOTO COCTaBa. JTO BaXXHO
MOMHUTH IIPU aHANIM3€ TAKMX €CTECTBEHHBIX CyOCTpaTOB, KaK M04Ba, BOJIA U T.I.

Meron B3BemIMBaHUA OMOMACCHI IIMPOKO NMPUMEHSIOT JUJISi OLIEHKH pOCTa
MUKPOOPTaHU3MOB B JKHMJIKUX MUTATEIbHBIX cpeAax. MOKHO HUCHOJb30BaTh €ro U
JUISL OTIIPE/ICNICHUS] MacChl KJIETOK, BBIPAIIEHHBIX HA IUIOTHOW MUTATENbHOUN Cpeje,
OJIHAKO B OTOM CIly4a€ MHUKPOOPTaHU3MbI HEOOXOJUMO TMPEABAPUTEIILHO
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TIIATETIbHO CMBITh C TIOBEPXHOCTH CpeAbl (U3NOJIOTHMYECKUM pPACTBOPOM HIIU
BOJIOM M IEPEBECTH B CYCIEH3HUIO.

OnTtuyeckuid  (HedeIOMETPpUUYECKU,  TYpOMAMMETPUUECKHI)  METOA
omnpeneneHus: OMOMacchl Hallesl MIMPOKOEe NpUMEHEHHWE B J1a0OpaTOPHBIX
MUKPOOHOJIOTUYECKHUX UCCIIET0BAHMSIX, TOCKOIBKY MO3BOJISIET OBICTPO U JOBOJIBHO
TOYHO OMNPEICIUTh KOHIIEHTPALMIO KJIETOK B CYCHEH3UU WIM KYJbTYpaJIbHOU
KUIAKOCTH. B 0OCHOBE MeTO/1a JIEKUT U3MEPEHUE OCNA0JIEHHs] CBETOBOTO y4Ka Mpu
€ro NpPOXOXKJIEHUU 4Yepe3 CYCIICH3MIO KIJIETOK. B ompeneneHHBIX Mpeaenax OHO
00yCJIOBIIEHO PEUMYILECTBEHHO pacceuBaHUEM cBeTa KJIETKaMHU
IPOINOPLMOHAIBHO MX KOHLEHTpaluu. BennuumHa 3TOro moxasaresns 3aBUCHT OT
MHOTUX (akTopoB (popMbl H pa3MepoB KJIETOK, ONTUYECKUX CBOMCTB
KyJIbTYpaJdbHOW  cpeipl, JUIMHBI BOJHBI CBeTAa WU  T.J.), IO3TOMY
He(ETOMETPUYECKU METOJ MPUTOJIEH JHIIb JUIsl TE€X MUKPOOPIaHU3MOB, POCT
KOTOPBIX BBbI3bIBAET PABHOMEPHOE MOMYTHEHUE CpPEIbl M HE COINPOBOKIAETCA
3aMETHBIM HM3MEHEHHEM (QOpPMBI U pa3MEpoOB KIETOK, 0Opa3oBaHHEM MHUIICIUS,
IUJIEHOK WJIA JPYTUX CKOIUICHUH.

TouHocTh NHOOOTO METOJNA ONpEAeNieHUs 4Yucia MHUKPOOPraHU3MOB
orpaHu4eHa OIIMOKOW MeToJa, KOTOpas BO3HUKAET BCJIEACTBUE CIY4YalHOTO
pacrnpesiefieHds KJIETOK B CYCIIEH3MM M SIBJISIETCS PE3yJIbTaTOM OTrPaHUYEHHOTO
YKClia TOJACYUTHIBAEMBIX KIIETOK, a TAaKKE CBSi3aHA C TEXHUYECKHUMH OLIMOKAMU,
T.€. HETOYHOCTHIO B MPUTOTOBJIECHUU paA3BEACHHUI, HENPaBUIBHBIM MOHTAXKOM
KaMephbl, TOBTOPHBIM YYETOM OJHOM M TOH K€ KJIETKH (KOJOHUU) U T.A. Oumoku
METO/Ia HeU30EKHBI, TOTJa KaK TEXHUYECKUE OMIMOKHU 3aBHUCAT TJIAaBHBIM 00pa3oM
oT KadecTtBa paboOThl HccienoBarens. CienyeT MOMHHMTb, YTO CTaTUCTHYECKas
o0paboTKa pe3yJbTaTOB BO3MOXKHA TOJBKO IPU MHUHUMAJIBHONH TEXHUYECKOU
omuoOkKe.

Yameunsii meron TpebyeT o0co00il YUCTOTBI M aKKypaTHOCTH TIpU
BBIMIOJJHEHUH Bcex omepanuii. HeoOxomumo TiiatensHO obOeperatb MUIETKH,
OpOOUPKK U Cpelbl OT 3apakeHHs MHKPOOPraHM3MaMu U3 BO3]lyXa, TaK Kak
KaXJas CJIy4allHO TmomnaBliasg KJIETKa MOMKET 3aMETHO 3aBbICUTh YHCIIO
MHUKpPOOPraHU3MOB B HCCIIEyEMOM CyOCTpare.

MeToabl MUKPOCKOIIUPOBAHMS.
Iloocuem Knemok 6 cuemuplx Kamepax.

DT0 METOJ peKOMEHAYETCSl UCIIOJIB30BaTh AJIs MO/IcUeTa KPYIHBIX 00BEKTOB
— JIPOXOKEH, OJTHOKJIETOYHBIX BOJOPOCIEH, KOHUAMN TpuOOB, HEKOTOPHIX
OTHOCHUTENbHO KpYyMHBbIX Oaktepuil. Hambomee pacmpocTpaHeHHOW SBiISETCA
kamepa ['opseBa—Toma (Puc. 13). Buemne ona mnpencraBisieT coOoil ToljicToe
IPEIMETHOE CTEKJIO, pa3feneHHoe Oopo3nkamu. LleHTpanbHas dYacTh CTekia
COJICPKUT BhIEMKY I1yOuHoi 0,1 MM, Ha THO KOTOpOM HaHeceHa ceTka. [ yOuHa
kamepsl 0,1 MM, TIo1aab OOIBIIUX KBAAPATOB CETKU — 1/25 MMZ, ILUIOIIAIb MaJIbIX
KBaapaToB — 1/400 MM”. DTH napamMeTpsl YKa3aHbI HA IPEMETHOM CTEKIIE.
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Puc. 13. Cyernas xkamepa I'opsieBa-Toma.
1 — 6uo cooky; 2 — 6uo ceepxy, 3 — npu Maiom y8eaudeHuu MUKpOCKOnd;
h — 2nybuna xamepoi.

[Ipu pabote ¢ kamepoil HeOOXOAUMO COOIOATh ONpeIeICHHBIE ITpaBUiIa €€
3aloJIHEHUs. YTIyOJeHHe C CETKOW MOKPBIBAIOT CIEHUATbHBIM HUTH(OBAHHBIM
NOKPOBHBIM CTEKJIOM M, CJIErKa MpWXKUMAas, JBUTAIOT IIOKPOBHOE CTEKIO B
IIPOTHUBOIIOJIOKHBIE CTOPOHBI 10 MOSBJIECHUS KApTUHBI HHTEp(depeHuun (KoJew
HproTOHA), CBUIETENBCTBYIOMIEH O TOM, YTO CTEKJIO IPUTEPTO K CTOPOHAM
KaMmepbl. TOJIBKO PU TaKOM YCJIOBUU O0BEM KaMepbl COOTBETCTBYET PACUETHOMY.
[Tocne 3TOr0 mMoa KpOMKY MOKPOBHOI'O CTEKJIa B LIEHTPAJbHOM 4YacTU Kamepbl
KaNWUIIPOM WM TUIETKOW BHOCSAT CYCIIEH3MIO MCCIEIYEMBIX JIPOXIKEH.
3anogHEHHYI0 KaMepy MOMEIIAloT Ha CTOJMK Mukpockomna. Iloacder kieTok
pPEKOMEHIyeTCsl HaUMHaTh Yepe3 2 — 3 MUHYTHI MOCTIE 3aMOTHEHUSI KaMEPbl, YTOOBI
KJIETKH OCEJIH, U IPU MUKPOCKOTTUPOBAHUH HAXOJAWIIUCH B OJHOM MJIOCKOCTH.

Yucno KIETOK IOJCYUTHIBAIOT ¢ 00bekTHBoM 40°. C MMMEPCHOHHBIM
00BEKTHBOM paboTaTh HEIb3s, TaK KaK €ro pabodee pacCTOSHHE MEHBIIE
TOJILMHBI CTEKJIa KAMEPBI.

OOBIYHO POCUYUTHIBAIOT KJIETKH MUKpOOpraHu3mMoB B 10 Oonbmmx umu 20
MajbIX KBaApaTax CETKH, CIeays [0 JUaroHajd. YUHUTBIBAIOT BCE KJIETKH,
Jexalye B KBaJgpaTe CETKH, a TaKKe IEPEeCeKarollle BEPXHIOI M MPaBYyIO
cTOpOHBI KBagpara. [Ipu moacueTe ynciao KIeTOK B OOJBIIOM KBaJapaTe HE JOIKHO
npesbimath 20, a B manoM — 10, B OPOTUBHOM Cllydya€ HCXOJHYIO CYCIEH3HIO
pa3sBOIAT BOJONPOBOAHOM BOAOMW. [l IOIydeHUs TOCTOBEPHOIO pe3yjbTara
oO11ee Yucio MoACYUTAHHBIX KJIETOK MUKPOOPTaHU3MOB JIOJDKHO OBbITh HE MEHee
600.

[Toacuer kiIeTOK MOBTOPSIOT 3 — 5 pa3, KKl pa3, 3aHOBO MOHTHUPYS
KaMepy M 3alloJHssl €€ CYCIEeH3UMeH MHMKPOOPraHu3MoOB. IDTO oOecrneyruBaeT
OOJIBIIYI0 TOYHOCTh, 4eM mojcyer 600 KIETOK TpH OJHOKPATHOM MOHTAXeE
kamepsl. KonmnuectBo Kk1etok B 1 M’ MCCleyeMOi CyCIeH3MH BBIYUCIAIOT 110

bopmyiie:

a-1000
M= n,
hsS
rae
M — komuuecmeo knemok 6 1 cm’ CYCneH3UuuU;
a — cpeodHee KOIUYeCma0 KIemox 8 Keaopame Cemiil;

h — eblcoma Kamepbvl, MM,
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2
S — nI0WAaoL K8AOPAMa CemKu, Mm",
3 3
1000  — koaguyuenm nepesooa cm” 6 Mm’;
n — cmenenb pazeedeHust UCCcie0yeMoll CYCNeH3UU.

Kanunnapuwiit memoo npamozo cuema Mukpoop2aHumos.

s moacuera mukpoopranusmoB b.B. TlepduibeBbiM Obuin pazpaboTaHbl
CIIELIMAJIbHBIE MHOT'OXOJIOBBIE CUETHBIE KAMUJUISPBI C IUIOCKUMU MapaJiIeIbHbBIMU
crekiiaMd. OHM HMMEIOT NPSIMOYTOJbHOE CEYEHUE M [0 MNPUHIMUITY [OJcUeTa
AHAJIOTUYHBl CYCTHOW KamMepe, WX IyOMHA W IIUPUHA OMPEACIIIOTCS
KOHCTPYKIIMEH Kanmwuisipa MU MPEJCTABISIIOT WU3BECTHBIC BEIMYMHBI, a JIJIMHA
OOBIYHO COOTBETCTBYET AMAMETPY IMOJsl 3PEHUS] MUKPOCKOIA WU MOXKET ObITh
u3MepeHa. B otimune ot kamepsl ['opseBa B kanuuisipax IlepduiibeBa MOXHO
UCIIOIb30BaTh  OOBEKTHUBBI C  OOJBIIMM  YBEJIMYEHHEM, B TOM YHCIE
MMMEpPCUOHHBIC, YTO TIO3BOJISIET TOJCUUTHIBATH MEJIKUE MHUKPOOPTaHU3MBI.
[lorToMy Takue Kanwuisipbl B IPUHLMIE MOTYT INPUMEHSTHCS I MOJCYETa
MUKPOOHBIX KJIETOK M KOHTPOJISI pocTa OaKTepuil B MPOMBIIIJICHHOM, MUILEBOM, a
TaK)K€ MEJIMIUHCKON MUKPOOHOJIOTMU. MHOT0X0A0BbIE€ KAMMILISIPhI MPEACTABISIOT
co00l KOHCTPYKIHUIO M3 HECKOJbKHUX (OOBIYHO 5) MapajIeNbHBIX KaMMILIISIPHBIX
A4EEeK, CMOHTHUPOBAHHBIX Ha CHENUAJIbHOM MpPEIMETHOM cTekie. Kierku
MHUKPOOPTaHU3MOB IIOJICYMTHIBAIOT B KaXJI0W KANWUIAPHOM s4YEHKe, a s
JATbHEUIIUX PACUETOB UCIOJIB3YIOT YCPEIHEHHOE YUCTIO.

[Ipu norpykeHuu Kanwuisgpa B CyOCTpaT OH 3aIOIHSETCS UM B CUITy CBOMX
KaNWUISIPHBIX CBOMCTB. 3aTeM 3aJIMBAIOT KOHEIl Kamujulsipa paciulaBJICHHBIM
napa@uHOM, UTO TO3BOJISIET NPEAOXPAHUTHh COJIEPKUMOE Kamuwuisipa OT
BBICHIXaHUS, MMOMEIIAIOT €r0 Ha MPEIMETHOE CTEKJIO, U MOJICUUTHIBAIOT KIIETKH,
ucnonb3ys 00bekTUBEI 40”, 90™ niu Ga3oBO-KOHTPACTHOE yCTPOMCTBO.

JIns mostydeHuss JOCTOBEPHOI'O PE3YJbTaTa IMOACYUTHIBAIOT KIETKH B 50 —
100 monsix 3peHus1, MOACYET BEAYT BO Becex Kanwuisipax. KomnuectBo kineTok B 1
CM® HCCIIe[yeMOro CyOcTpaTa onmpe/elsioT o hopmyie:

a- 1000
M=———n,
hel-d

rae
M — konuuecmeso knemok 6 1 cm’ cycnensuu;
a — cpeoHee KOIU4eCcmeo KiemoK 6 Kanuuiape ONUHHOU 8 Ouamemp noJjis 3peHus;
h — enyouna kanuniapa, mMm;
[ — wupuna kanunnapa, mm;
d — Ouamemp noaa 3peHus (OIUHA KANULIAPA) NpU OAHHOM YEelUYeHUU
MUKDPOCKONA, MM,
1000 — kosppuyuenm nepesoda cm’ 6 ma’;
n — cmenenb pazeedeHus UcciedyemMol CyCneH3uu.

Komnnexkcuwtit noocuem Kiemok 6 cuemHbix Kamepax.
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IIpu cobOmroneHu Bcex MpaBHil pabOThl CO CUETHBIMU KaMepaMU MOKHO
O00OBEIMHUTh B OJHOM CTEKJIE HECKOJIBKO TECTOB. DTO IMO3BOJUT CYIIECTBEHHO
COKOHOMUTH BpEMS.

B mpoOupky BHectu 0,5 1,0 cM’ AposoKeBOl B3BECH H TaKOE iKe
KOJINYECTBO pacTBopa MeTwieHOBOro cuHero 1 : 40. OkpallleHHYI0 CYCHEH3HIO
BBIJIEPKAaTh 3 — 4 MHUHYTHI, TIIATEJIbHO MEPEMEIIATh U 3AlPABUTh €0 CUYETHYIO
Kamepy.

[Ipu pabote ¢ kamepoil HeoOXOAMMO COOJII0IaTh MpaBUia €€ 3alOoTHEHUS U
CYETa, OMMCAHHBIE BBILIE.

YKCI10 KIETOK IOACYUTHIBAIOT ¢ 00beKTHBOM 40

B mpuroroBneHHoil TakuM 00pazoM  APOAOKEBOM  B3BECH  MOXKHO
OJIHOBPEMEHHO CUUTaTh OOIIee KOJUYECTBO KJIETOK, KOJIMYECTBO MOYKYIOLIMXCS
KJIETOK M MEPTBBIX MOYEK, KOJMYECTBO MEPTBBIX KIETOK B 1 CM’ MHTATEIBHOIO
cyocTpara.

[TockonbKy JKHIKOCTH TOJ] TOKPOBHBIM CTEKJIOM OBICTPO BBICHIXAET,
HEOOXOMMO OBICTpOE TpoBeJeHHEe W (UKCUPOBAHHE pE3YyJIbTATOB MOJICUETA.
3aMeNIUTh BBICBIXaHWE MOXXHO J0OABJIEHWEM B OKPAIICHHYIO B3BECh TAKOI'O K€
konuuectBa 0,05 %-0oro BOJHOIO pacTBOpa arapa, 4ro HEOOXOAMMO YYeCTh B
MOKa3aTeJe n — CTENEeHb pa3BeleHUs. B Takom mpenapaTe BO3MOKHO MPOU3BECTU
U U3MepeHue pa3mMepoB KIETOK. C 3TOH LENbI0 JIydlle MCIOIb30BaTh KaUJUISIPbI
[lepdunbeBa, npuMeHssi COOTBETCTBYIOIIME NMPABUIIA TTO/ICUETA.

KonmdecTBo KIeTok B | €M’ HCCIeIyeMOil CYCICH3HH BBIYHCISIIOT IO

bopmyiie:

a-1000
M= n-2,
h-S
rI1e

M — konuuecmeo kiemok 6 1 ey’ cycnensuu;
a — CpeoHee KOUYecmeo KIemox 6 keaopame cemiu,
h — 8blCOMA KAMEPbL, MM,
S — nIoWads K6AOPaAMa CemKi, Mm’;
1000 — kosgppuyuenm nepesoda cm’® 6 ma’;
n — cmenenb pazeedeHust UCCcie0yemMol CYyCneH3ul;
2 — pazeedenue pacmeopom CUHbKU.

Pesynbpratel cueta MOXHO (PUKCHpOBaTH B MpeyiaracMoin
npuMepa radaunue 3.

B KadYCCTBC

Tabauma 3
XapaKkTepuCTHKA KJIETOK APOKKEeBOH B3BECH
Kon-60 Kon-60
B 9 9 .
PEMA Obuee HOUK-CA Mmepmenix % % Cpeonuii
oposicenusn aime

K01-60 K/1emoxK K/1emoK nouk-ca | mepmevix | PAMEP
KJlemokK

(uacwi/cym) Kl1emokK (wan/m) (wan/m) Kl1emoK Kl1emoK

~42~



(Man/mi)

Iloocuem Knemok 6 QUKCUPOBAHHBIX OKPAUIEHHBLIX npenapamax (Memoo
Bunozpaockozo—bpuoa).

OTOT METOJA NPUMEHSETCS B Pa3au4HbIX MOAU(PUKALMIX JJIs ONpPEACIICHUS
YUCJIIEHHOCTH MUKpPOOPraHUW3MOB B Pa3HOOOpa3HBIX €CTECTBEHHBIX CyOcTpaTax —
IIOYBE, 3arpsi3HEHHOM BOJIE, ONTHUYECKH HEMPO3PAayHBIX Cpelax, CoJep Kallux
HEpPACTBOPUMbBIE B BOJ€ KOMIIOHEHTHI, HalpuMep, Kpaxmaia, MyKy H T.JI.
[IpeumyiiecTBO MeTO/Ia 3aKJIIOYaeTcsl €lme M B TOM, YTO (DUKCHPOBAHHbBIC
OKpAlllEHHbIE TpenapaTtbl MOTYT AOJTO XPAHUTHCS, MO3TOMY MOJCYET MOMKHO
POU3BOAUTH B YIOOHOE JJIS UCCIE0BATEINS BPEMS.

Xopouio  00€3KMpPEHHOE  MPEJAMETHOE  CTEKJIO  IMOMEIIAIT  Ha
MUJUIUMETPOBYIO OyMary, Ha KOTOPOW pa3MedeH MPSMOYTOJIbHUK IUIONIaabio 4
nm 6 cM”. 3aTeM Ha CTEKIO HAHOCAT TOYHO OTMEPEHHBI 00BEM HCCICTyeMOi
cycnensuu (10; 20 wim 30 mxin). B HexoTopeix cimydasx nobasistor kamto 0,03 —
0,1 %-oro BogHOro pactBopa arapa. HaHeceHHYIO CYCIEH3UIO PaBHOMEPHO
pacnpenensoT NeTiel mo Iuiouaav, OTMEYEHHOW Ha MWUIMMETPOBOM Oymare.
[Ipenapat nojacymuBaioT Ha Bo3ayxe, ¢ukcupyroT 10 — 20 MUH aOCONIOTHBIM
cnupToM (96°) W OKpalMBarOT 3PUTPO3ZHMHOM, METUJIEHOBBIM CUHUM, (DYyKCHHOM
WIM JPYrUM KpacureiaeM. 3aTeM IMpenapar MpOMBIBAIOT, MOCIEA0BATEIbHO
NOrpy’Kast CTEKJI0 B 4 — 5 cocyZ10B ¢ BOJOM (IPOMBIBATh MO MPOTOYHOU BOJIOM HE
ClIelyeT) M BBICYLIMBAIOT Ha BO3Ayxe. B TakoM BuJe mpemnaparbl XOpPOILIO
COXPaHSIOTCS.

[Ipenapar MUKpPOCKOMHUPYIOT ¢ MMMEPCHOHHBIM OOBEKTUBOM. IIpu 3TOM
MOJACYMUTHIBAIOT KOJMYECTBO KIIETOK B KBaJpaTax OKYJSIPHOW CETKH, KOTOPYIO
NOMEIIAIOT B OKYJsIp MeXay coOuparenbHO u TiasHoW nuH3amu. Ilpu
OTCYTCTBUU CETKH IOJCYMUTHIBAIOT YHCJIO KJIETOK B I0JE€ 3PEHUS MHUKPOCKOIA.
[TpaBuio noacyera B KBagpaTax OKYJISIPHOM CETKHU TO K€, YTO U B KBaAPaTax CETKU
cueTHOM  Kkamepbl.  YToObl  pe3yapTaT  ObUI  JIOCTOBEPHBIM,  KIETKHU
MUKPOOPTaHU3MOB peKoMeHAayercs noiacuutbiBath B 50 — 100 monsx 3peHwus.
OO011ee KOJMYECTBO IMOJACUYMTAHHBIX KJIETOK HE JIODKHO ObITh MeHee 600.
KonnuecTtBO KIIETOK MHUKPOOpPraHu3MoOB B | oM uccieayemMoro cyocrpara
BBIYUCJISIIOT MO popMmyie:

a-S
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M=—— -n,

rIe

— KOIUUECM80 K1emoK 6 1 ey’ cycnensui;

— CcpeoHee KONUYeCcmao KIemok 8 Keaopame OKVIAPHOU cemKu (noje 3peHus);
— naoWaob Maska, Mm’;

— naoWads KeadPaMa OKYIAPHOL cemKu (NOJs 3PeHUsL), MM s

— 00beM HaHecenHOU HA CIMEeKI0 CYCNeH3UU, CM;

— Ccmenenb pazeedetust UCCcie0yemoll CyCneH3uu.

S g% us g

[Inmomanes KBagpaTa CETKH, WM MOJS 3PEHUS, ONPEHEISIOT C IMOMOIIBIO
00BEKT-MUKPOMETPA, KOTOPHI TOMENIAI0T Ha CTOJMK MHUKPOCKONA BMECTO
rpernapara, U IpPU TOM K€ YBEIMYEHHUHM, IPU KOTOPOM NPOBOIAWIIM IOJICYET,
ONPENEISAIOT CTOPOHY KBaJApara OKYJISPHOW CETKM WM JUAMETP IOJs 3PEHHS.
[Tnomans mosis 3peHus BEIYUCISIOT 10 hopMyIe:

S=nr’

Memoout éviceea na numamenvHble cpeobl.

Onpeoenenue Koauuecmea Kiemokx
6bICe60OM HA NJIOMHbIE humamenvHole cpedvl (Memoo Koxa).

Meron  MHMPOKO  MPUMEHSIOT  JUIsl  ONPENETCHUS  YHUCICHHOCTH
KU3HECTIOCOOHBIX KJIETOK B Pa3IMYHBIX E€CTECTBEHHBIX CyOCTparax U B
1abopaTopHBIX KynbTypax. B ero ochHoBe nexutr npunnun Koxa, corimacHo
KOTOPOMY KaK/1asi KOJIOHHSI SIBJIICTCSI TOTOMCTBOM OJHOW KJIETKH. ITO MO3BOJISET
Ha OCHOBAaHWMU 4YHCIA KOJOHUH, BBIPOCIIMX TIOCTAE TIOCEBAa HA IUIOTHYIO
NUTATEIBHYIO CPEly ONMPeAeIEHHOr0 00heMa UCCIIEyeMOl CyCIIeH3UH, CYIUTh 00
UCXOAHOM COJACpKaHWM B HEH KIETOK MHKPOOPTaHM3MOB. Pe3ynbTaTh
KOJIMYECTBEHHOTO OTpECIICHUsI MHUKPOOPTaHU3MOB, IMPOBEICHHOTO IO METOMY
Koxa, 9acTo BBIpakalOT HE B YHCJIE KIETOK, & B YCJIOBHBIX, TaK Ha3bIBAEMBIX
KosjoHneoopazyronux equuauiax — KOE.

Ompenenenre 4Ymclia MUKPOOPTaHU3MOB OSTHUM METOJOM BKIIIOYAET TPH
JTamna: MPUTOTOBJICHHUE Pa3BEJCHUN, TIOCEB Ha TUIOTHYIO cpedy B damku [letpu n
MIOJICYET BBIPOCIITNX KOJIOHHH.

Ilpucomoenenue pazeedenuil.

UKuCIeHHOCTh MOMYJISAIMN MUKPOOPTaHU3MOB OOBIYHO BEJIMKA, TTO3TOMY IS
MOJIyYEHUs]  M3O0JIUPOBAHHBIX  KOJOHHMM  HEOOXOJMMO  MPUTOTOBUTH Pl
NoClIeIOBaTENbHBIX ~ pa3BelneHuil. Pa3BeneHus  roToBIT B CTEPHIBHOU
BogonpoBoaHoi Bojge uiau B 0,85 %-om pactBope NaCl (dusmonoruueckom
pactBope). B xone ombiTa 1enecooOpa3HO HCMOIb30BaTh OJAMH W TOT JKe
kodhpunmeHT passeaeHus, Hapumep, 10, 9To0 yMEeHbIIIAeT BEPOSATHOCTh OITUOKH.
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JIns TpUrOTOBIICHUST PA3BEICHUM CTEPUIBHYIO BOJOMNPOBOJAHYIO BOXY
Pa3IMBAIOT 1O 9 CM’ B CTEPHIIbHBIC CyXHe NPOOMPKH. 3aTeM | cM’ HccleayeMoit
CYCHEH3UU CTEPUIHLHOM MUIETKON MEpPeHOoCST B MPOOUPKY € 9 M CTEpUIIBHOMN
BoAbl — 3TO mnepBoe pazBeneHue (10—1). [lonyueHHoe pas3BeneHuE THIATENIBHO
NepPEMEIINBAIOT HOBOM CTEPUIIbHON MUIETKON, HECKOJIBKO pa3 BOMpasi B MUIETKY
Y BBIIYCKas U3 HEE IOJYYCHHYIO CYCIICH3UIO KJIETOK. 3aTeM TOH € IUIIETKOU
oT6uparoT 1 cM’ CYCHEeH3MH U NEPEHOCAT BO BTOPYIO IPOOHPKY, MOJIydas BTOPOE
pasBenenue (10—2). Takum xe 00pa3oM TrOTOBAT MOCIEAYIOLIUE Pa3BEICHMUS.
CreneHp pa3BelEHHs 3aBUCUT OT IUIOTHOCTH, HCCIEAYEMOM IOIYJISLUU
MHUKPOOPTIaHU3MOB.

JUis  OpUrOTOBJIEHMSI  KaXXIOrO  pa3BelNeHUs cleAyeT  00s3aTelbHO
UCIIOJb30BaTh HOBYIO NHMETKy. [IpeHeOpexeHune STUM HpaBHIIOM HPUBOJUT K
MOJTyYEHUIO OMIMOOYHOTO Pe3yJbTaTa BCIEICTBUE BBHICOKOW CIIOCOOHOCTH KIIETOK
MHUKpPOOPraHU3MOB K COPOIIMU Ha OBEPXHOCTH CTEKIIA.

Iloces.

BriceBarh cycrieH3MI0 MOKHO MOBEPXHOCTHBIM WJIM TIIyOUHHBIM CIIOCOOOM.
[lepen moceBOM NOBEPXHOCTHBIM CIOCOOOM  pa3iMBalOT  arapu30BAHHYIO
MUTATeIbHYIO CPEdy B PAJ CTEPHIbHBIX damrek Iletpu mo 15 — 20 cM® B KaxIyIo.
Yamku OCTaBISIOT Ha FOPU30HTAJIBHOM IOBEPXHOCTH, NOKA CPEJla HE 3aCTBHIHET.
[ToBEepXHOCTh arapu30BaHHBIX CpeJ MEPE] MOCEBOM PEKOMEHAYETCS IMOACYIINTH
JUISl YAQJIEHHUsI KOHJIEHCAlMOHHOM BJIard B CTEPUIILHOM OOKCE WIJIM ITOMECTUB UX B
TEPMOCTAT Ha 2 — 3 CyTOK KPBIIIKAMHU BHHU3.

B uamky Iletpu ¢ moacymeHHo# cpeoil BHOCAT TOYHO U3MEPEHHBIA 00beM
(0,05 mmm 0,1 cM’) COOTBETCTBYIOLIETO pa3BEACHHS M PACHPEAEISIOT €ro
CTEKJIIHHBIM WINaTeJIeM MO IMOBEPXHOCTU cpefbl. BhICeBbl HA MIIOTHYIO Cpeay
IPOBOJAT, KaK MPaBUJIO, U3 TPEX MOCIEAHUX pa3BEACHHUI, MPUUEM M3 KaKJIOTO
nenaror 2 — 4 napaienbHbIX BeiceBa. [IoceBbl MOKHO J1€71aTh OQHOM MUIIETKOM, HO
IIPY 3TOM HAYMHATh CIIeIyeT 00s13aTeabHO ¢ 00JbIIero paspeAaeHus. s kaxmoro
pa3BelEHUsI UCIOJIb3YIOT HOBBIA CTEpWIbHBIM mmartens. [locme moceBa yamku
[TeTpu moMemarT B TEPMOCTAT KPBHIIIKAMU BHU3.

[Ipu rmyOMHHOM TTOCEBE TOYHO M3MEpPEHHBIN 00beM (kak mpaBuiio, 0,1; 0,5
mn 1,0 cM’) HCXOXHON CYCIICH3HH HIIM Pa3BEICHHS BHOCST B PACIUIABICHHYIO H
ocTyxkeHHyro a0 45 — 50°C cpeny, TIIaTeIbHO IIEPEMENIMBAIOT, 3aTEM
HEMEJUICHHO BbUIMBAIOT B vamiky lletpu m paror cpene 3acteiTh. B ciyuae
[NIyOMHHOIO TI0CE€Ba MOJB3YIOTCS CPENOM, MpEeABAPUTENIBHO PAa3IUTOd U
IPOABTOKJIABUPOBAHHOM B MPOOUPKAX.
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9mn

Puc. 14. Cxema npuroToBJ/ieHUs pa3BeleHUil U NMOceBa CYCNIeH3MH MUKPOOPTraHU3MOB.

[Ipu Gonpminx Macimradbax paboThl cpeay MO MPOOUPKAM HE Pa3IuBaIOT, a
MOCTYNAIOT CIEAYIOMEMM 06pa3oM. I1o 1 cM’ M3 COOTBETCTBYIOLIETO Pa3BeICHUs
NIEPEHOCAT CTEPUIIbHOM MUNETKOM B 2 — 4 crepwibHble 4damku Ilerpu. 3atem
3aIIMBAOT B YALIKH 110 15 — 20 cM° cpejibl, PACILIaBICHHON U OCTYXEHHOI 10 45 —
50°C, m cmMemMBaKT IUTATEIBHYI0 CPEAY C IIOCEBHBIM MaTEpPUAIIOM JIETKUM
BpallaTeJIbHBIM JBH)KEHUEM YallK{ 10 IOBEPXHOCTH CTOJIA, IIOCJIE YEro YallKu
OCTABJISIFOT HAa TOPU30HTAJIBHOM MMOBEPXHOCTH J10 3acThIBaHMs cpenbl. Korma cpena
3aCTBIHET, Yalku [leTpu B nepeBepHyTOM BHJI€ TIOMELIAIOT B TEPMOCTAT.

PabGora ¢ apoxkamMu He TO3BOJISIET HCIIOJIB30BATH METOJ| [IIyOHMHHOI'O
II0CEBA BBHUJY MHTEHCHBHOTO T'a3000pa30BaHuUsl M pa3pbiBa MUTATEIHHON CPEIBI.
OpaHako, MCHOJb3Yys COOTBETCTBYIOIIME HHIUOUTOPHI JPOXIKEBOIO poOCTa, IS
ompeAeNieHUus] CTENeHHW WHQUIUMPOBAHUSA COMYTCTBYIOLIEH OakTepuaabHOU
MUKPO(hI0pOil TaHHBIA METO/1 BIOJHE 3P (HEKTUBEH.

JUist omnpezneneHusl KOJIMYECTBA KJIETOK aHa’pOOHBIX MHUKPOOPTaHW3MOB
yamku [leTpu nocne nocesa nomemaroT B aHa3poctar. MHorna s onpeneneHus
YHUCJIEHHOCTU aHa’po0O0B IUIOTHYIO Cpeay IOCJE 3aceBa OCTaBISAIOT B MPOOUpKaX.
[ToBepxHOCTh 3acThIBIIEH cpeibl 3anuBaroT napapuHoM. s mydmiero ydera
KOJIOHMM MUKPOOPIraHU3MOB CPEJIbl B 3TOM CIIy4ae PEKOMEHAYETCS OCBETIIATh.

[Toxcuer BBIPOCIINX KOJIOHUM.

KonoHnn MUHKpOOPraHu3MOB B 3aBHCHMOCTH OT CKOPOCTHM  pOCTa
HOJICUUTHIBAIOT yepe3 1 — 15 cyrok unkyo6auuu. [loncyer, kak npaBuio, IpOBOJST,
He oTkpbiBas yamiek [lerpu. s ynoOcTBa KaKAyl0 MPOCYUTAHHYIO KOJIOHHUIO
OTMEYAIOT TOYKOW Ha HApY>KHOW CTOpOHE AHA Yamku. [Ipu 60abIIOM KOTHMYECTBE
KOJOHMM JHO 4Yamku lleTpu nensT Ha CEKTOpbl, MPOCUUTHIBAIOT KOJOHUHU B
KOKJOM CEKTOpE M CYMMHUPYIOT pe3yibTarbl. MHOrma nans mojcdera KOJOHUUN
UCIOJIb3YIOT CHeMaIbHbIE MTOJIyaBTOMATUYECKUE CUETUHUKHU.

Jlyuymum pa3BeeHUEM CIIEyeT CUUTaTh TO, U3 KOTOPOrO IpHU BBHICEBE B
yamke Ilerpu BbIpactaer or 30 — 50 mo 100 — 150 xononuii. Ecim ymucno
BBIPOCIIMX KOJOHMM MeHblie 10, TO 3TH pe3ynbTaTsl I pacueTa KOJIWYECTBA
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KJIETOK B HMCXOJHOM MaTepHalie HE HCIOJb3YIOT. Pe3ylbTarhl napajuienbHbIX
BBICEBOB M3 OJHOTO M TOrO € pa3BEACHUS CYMMHPYIOT M OHNPEIEISIOT CpellHEe
YHCJIO KOJIOHUM HA OJHOM YaIlIKe.

KonuuectBo kietok B 1 mi uccienyemoro cyOcTpaTa BBIYMCIAIOT IO

dbopmyiie:

a-10n
M= )
V

rae

M — konuuecmso kiemok & 1 cm’ uccnedyemozo cybempama;

a — CcpedHee YUCIO KOJIOHUU, 8bIPOCUUUX NOCTIe NOCEe8A U3 OAHHO20 PA3BEOeHUs],

V.  — obvem cycnensuu, 3smulii Olsl 10Cesd, chm’;
10n  — cmenens pazeedenus.

Ynpowennwiit konuuecmeennwiit yuem oposicceil.

JIpoXx>keBble KOJNIOHMHM B TIOCEBAaX YYHUTHIBAIOT CIEAYIOUIUM OOPa3oM.
OOpaTHyI0 CTOPOHY KaKIOW YalllKW pPAa3AesIoT YEpHUIAMHU WM TYIIBIO Ha
Oosiblliee WM MEHBIIEE YMCIO dYacTell — OT 4YeThlpeX [0 IIECTHAIIATH B
3aBHCUMOCTH OT TYCTOTBI TIOCEBAa — M MPOCMATPUBAIOT BCE KOJIOHMM Ha KaxIOil
OrPaHMYEHHOM IIOIAaU ¢ 00beKTHBOM 10" B MPOCBEYMBAIOIEM MUKPOCKOIIE MU
¢ OMHOKYJISIpPHOM JyNoil B OoTpakeHHOM cBeTe. ONMUCHIBAIOT BCE BCTPEUAIOIIMECS
TUIBl KOJIOHWHW B CTAaHIApTHBIX TEpMHMHax. M3 HUX TOTOBAT mpemapaThl U
MHUKPOCKOIUPYIOT MpU OOJBIIMX YBEIMYEHUSAX. ITOT JETalbHBIA MPOCMOTP
KOJIOHUH TpH TEPBOM IIOCEBE OYEHb BAXEH, TaK KaK NpPHU TMOCIEIYIOIINX
nepeceBax HEKOTOpble MPU3HAKM, HAIpUMeEp, CIOpOoOOpa3oBaHHE, HHOTAA
ucuezaroT. Pekomengyercss cpasy ke gnenatb ¢ororpaduud HIM 3apPUCOBKH.
Kosnonum pa3HbIX TUTIOB HYMEPYIOT U MPOCUUTHIBAIOT OTACIBHO.

[Ipy HeoOXOIMMOCTH KOJMYECTBEHHOTO YydYeTa pacdyeT YHCIECHHOCTU
APOXKEH nm B €AMHUIE MAacchl MM 00beMa HCCIeAyeMOro Marepuana BeayT IO

bopmyiie:

n=a-o-e;
rae
a — cpeoHee Yucao KoaoHull Ha o0Hou yawxe [lempu,
6 — uucno kaneawv 6 1 cm’ cycnensuu 0anno2o pazeedenus;
6 — cmenernb pazbasieHus oopasya.

VY4eT npou3BoAAT ABaXKbl. B mepBhIi CPOK OTMEUAIOT C 0OPATHON CTOPOHBI
YaIlIKU BCE BBIPOCIIME U NMPOCUYUTAHHBIE KOJIOHUH, & 3aT€M OCTAaBJISIOT YAIlIKU €I
HAa HECKOJBKO JHEW 1l HaONIOACHHUS 3a BO3MOKHBIM TIOSIBICHHEM KOJOHUN
MENICHHOPACTYIIUX APOKIKEH.
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OtpenbHble  M30JATHl  (IUTaMMBbI)  MOJY4YalOT  MyTEM  IEepeceBa
M30JIMPOBAHHBIX KOJIOHUM B TPOOUPKH HA TE€ K€ CPeJibl, HA KOTOPbIE MPOU3BOIMIN
IIEPBUYHBIN BBICEB.

Onpedenenue Koauvecmea KiemoK ¢ UCHOIb308AHUEM NPUOOPA GAKYYMHOU
dunompayuu.

Yempoiicmeo npubopa u nopadok pabomel ¢ Hum.

[Ipy HEoOXOAMMOCTH  KOJMYECTBEHHOTO  y4Ye€Ta  MHUKPOOPTaHW3MOB
MPUOPUTETHBIM SBJISIETCSI HMCIOJIB30BaHKME MPUOOPOB BaKyyMHOH (QuIbTpanuu
OT€YECTBEHHOT0 M MUMIOPTHOIO MPOU3BOACTBA. IIpu HEKOTOPBIX pa3nuyusix, BCe
OHU YCTPOECHBI IO OJTHOMY MPHUHIIUITY.

Kaxnas ¢unpTpanmoHHas cucTeMa COCTOMT U3 KoOJJieKTopa ¢ 3 wiu 6
MpPUBAPCHHBIMA  (DUIBTPOBAIHHBIMA CTOJIAMH, YKOMIUICKTOBAaHHBIMH TIJIOCKUM
KOJBIOM M3 MoJuTeTpadTOpITUiIeHa oA (QPUTTOH U3 BBICOKOKAYECTBEHHOMU
CTaJIM, CITy>Kallleld B KayeCTBE ONopbl (GUIbTPa, U KPAHOM U3 BHICOKOKAUYE€CTBEHHOM
CTajqu JJisi PEryjiupoBaHUs BaKyymMa B KaXJOW OTIENbHOW (UIbTPAllMOHHON
BopoHKe. Kaxk/ass BOpOHKAa OCHAll€Ha PhIYAXKHBIM 3aTBOPOM JJISI HAJEKHOIO
Kpernexa Ha QUIbTPOBAIBHBIN CTON U KPBIIIKON ¢ CUIIMKOHOBOM YIUJIOTHUTEIBHOU
MIPOKJIAIKOM.

BopoHKa M3 BBICOKOKAaYeCTBEHHOH cramn (06beM 500 cM’) mMeer Ha
BHYTPEHHEH CTEHKE BBITPABICHHBIE MAPKUPOBKHU Ha 00bembl 100, 200, 300, 400 u
500 cM’. BopoHKa M3 BBICOKOKauecTBEHHOH cramu (06beM 100 cm’) mMmeer Ha

. 3
BHYTPEHHEH CTEHKE BHITPABIICHHBIE MApKUPOBKU HA 00beMbl 50 u 100 cm”.

]

Puc. 15. [IpuHnunuajbHas cxeMa npudéopa BaKyyMHOIl (pujbTPpaumu.
1 — gpunompooepacamens ¢ eopoukamu (1, 3 unu 6-ceKyuoHHwIL KOLIEKMOp),
2 — konba bynzena;
3 — unempyrowuii 6aox Muoucapm,
4 — eakyymuwlll Hacoc;
5 — pe3unoswiil winane.

®dupma Sartorius MPOU3BOIUT MPUOOPHI BAKYYMHOU (QUIBTPALIMH C MOTHBIM
HA0OpOM COIYTCTBYIONIUX MarepuaigoB ((PUIbTPHI, KapTOHHBIC MOJJIOKKH),
NMpeIHA3HAYCHHBIX IS PEHIeHUs 3a7ad  MHUKPOOMOJIOTHYECKOTO aHaiu3a B
Pa3JIMYHBIX OTPACIIAX MUILEBOU MPOMBIIUIEHHOCTH.
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BCSYCHOBHBIMI/I HUX MPCUMYIICCTBAMU ABJIAIOTCA. S3KOHOMHUA BPCMCHHU IIPpHU

OOBIYHBIX MCCIIEOBAaHUSX — MOKHO OJHOBPEMEHHO (UILTPOBATH 3 Wiu 6 Tpoo;
CTaOMJIBLHOCTh  PE3yJbTAaTOB; MPAKTUYHOCTH U  yAOOCTBO B  OOpalleHUU;
HE3aBUCHUMasl PETYJIUPOBKA BaKyyMa JJIsl KaXXJ0TO OTAEIbHOTO (PUILTPAIMOHHOTO

y3Ia.

V.

-
(50 mm) @ 4
(47 mm) @_ 5
6

Puc. 16. [IpunnunuajgbHas cxemMa cOOpkH puJIbTpPYyOILIEro y3Ja.

1 — 6oponka ¢ 3anopHotl ckoooll;

2 — Kpblwika;

3 — cunuxonogoe Ko1vyo;

4 — opumma u3 neporcaseroweri cmanu;
5 — cunuxonosas npoxknaoxa;

6 — Kpamn.

MukpoOHOIOTUYECKHE  HCCIEOBAaHUS C  HMCIOJb30BaHUEM  Tpubopa

BaKyyMHOH (PMIbTPALIMH POU3BOJATCS B CIAEAYIOIIEM MMOPSAKE:

1.
2.

OuucTUTh ¥ NPOAE3UHPUIIMPOBATH JA0OPATOPHBIM CTO.

Pacrionoxute B pAx  CTEpWIbHBIE MUTATENIbHBIE  CpPElbl  WIIH
MOATrOTOBJICHHBIE MUTATEJIbHBIE KAPTOHHBIE MOJJIOKKHU B yamkax [lerpu.
[To10%UTh PSIIOM CTEPUIIBHO yITaKOBAaHHBIE MEMOpaHHbIE (DUITBTPBHI.
[ToctaBuTh psAoM ¢ (QUIBTPALIMOHHOW YCTaHOBKOM Topeinky byH3eHa,
CTakaH ¢ HEOOJIBIIUM KOJIMYECTBOM CIIUPTA U TUHIET.

BxitounTh HMCTOYHHMK Bakyyma (3JE€KTPUYECKUM WM BOJOCTPYHHBIN
HACOC) U CHATh C KOJJIEKTOPA BOPOHKY.

Onanuth muaMmeHeM (QUIBTPOBAIBHBIN CTON (METANIUYECKYI0 (DPUTTY).
OTKpBITH KpaH U MPOBECTH TUTaMs yepe3 PpUTTy. 3aKphITh KpaH.

B34Th BOPOHKY U OITAJINTH €€ CHU3Y.

[ToMecTuTh METATIMYECKYI0 BOPOHKY Ha (QUIBTPOBANBHBIM CTON U
ONAJUTh €€ BHYTPEHHIOIO YacTh CHHU3Y-BBEpPX, NPOBOJA IUIAMS 10
CIIMpaJIu.

Onanuth KpHIIKY U YCTAaHOBUTH €€. Ternepb 3TOT PUuiIbTPOBAIBHBIN y3ei
crepuiieH. OcTalibHble GUIBTPOBAIBHBIE Y3JIbl MOATOTABIMBAIOTCS TAKUM
e 00pa3oMm.

B3satb crepuiabHbIi MEMOpaHHBIN QUIBTP TUIOCKUM IMHHIIETOM, KOTOPBIH
TaK)ke HEOOXOJAMMO KpPaTKOBPEMEHHO 00Ke4b; CBOOOJIHON PYKOW CHSTH
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METAITMYECKYI0 BOPOHKY C KPBIIIKOW M MOJIOXKUTh MEMOpPaHHBIA (PUIIBTP
10 LEHTPY Ha PpuUTTYy.

10. [TomecTuTh BOPOHKY Ha (PUIBTPOBAIBHBINA CTON U 3aKPbITh CKOOBI. Takum
e 00pa3oM NoAroToBUTH Bee 3 (WiH 6) GUIbTPALIMOHHBIX Y3JI0B.

11. [locne 3amonHeHuss NpoOaMU KaKJOM BOPOHKM OTKPBITH KpaHbl U
(buUIBLTPOBATE.

12. Ilocne oxkoHuaHUs QPUIBTPALMU 3aKPBITh KpaHbl. CTEPUIIbHBIM MHHLETOM
[OOYEPEAHO NMEPEHECTH (PUIIBTPBI C NOBEPXHOCTU (PPUTT HA CMOYEHHBIE
[IUTATEJIbHBIC KAPTOHHBIE ITOJIOKKH WU ITUTATEIIbHBIC CPEIBIL.

13. Ilocne 3toro wyamku Ilerpy mnoMecTHUTH B TEPMOCTAT M BBIAEPIKATH
COIJIaCHO MPEITUCAHUSM.

[lepen nmepBbIM BBOJOM B pabOTy M MOCIE KaKJIOT0 yHOTPEOIEHUS CUCTEMY
HY>KHO IPOYUILIATH U BeICYIIMBaTh. [Ipy 3TOM OHa CHavasia MPOMBIBAETCS ropsyei
BOJOM, a 3aTeM OIIOJACKUBAETCS IUCTHIUIMPOBAaHHOM Boxou. Ilpu cuinpHOM
3arpsI3HEHUHM CHUCTEMa JIOMOJIHUTENbHO MPOYMINAETCS HMMEIOIIMMHUCS B IPOJAKE
Ja00paTOPHBIMU CPEACTBAMM I OYMCTKU (MeTajiia, CTEKJa, IUIACTMAacChl) U
MSATKUMH IETKAMH.

I[Ipy nocraBke KpaHbl yX€ CMa3aHbl KOHCUCTEHTHOM  CMa3KOH
(ucriosib3yercss  "BBICOKOBaKyyMHasi — TsDKeJash ~ KOHCHUCTEHTHass — cMaska').
BnocnenctBum cnenyer CHUMaTh, YHUCTUTH, CYIIWTh, CMas3blBaTb M CHOBA
MOHTHPOBAaTh KpaHbl TOJBKO B CiIy4yae 3aTpyJHEHUN IIpU OTKPBIBAHUU U
3akpbiBaHUM MX. Hy)XHO 00513aTe€IbHO CIIEIUTH 32 TeM, YTOOBI Ka)Iblii KpaH ObLI
CHOBa BCTaBJIEH B TO k€ HIIM(OBAHHOE KOHMYECKOE THE3/10, U3 KOTOPOIro OH ObLI
BBIHYT.

[Tocne wactoro ynorpeOieHus 3aXKMMHbBIE CKOOBI YTPauMBAIOT 3aKUMHYIO
CIIOCOOHOCTb, M MOJKET OBITh HapylleHa TIepMeTHYHOCTb. B 3TOM ciydae
HEOOXOMMO MOATAHYTH 38KUMHYIO CKOOY JIETKUM CKHMAaHHEM IIOCKOTYOI[aMH.

[logBuKHBIE YaCTH, MOJABEPKEHHBIE TPEHHUIO W3-32 OTKPBIBAHUSA H
3aKpbIBAHMSI, TOJKHBI BCEr/1a ObITh CJIErKa CMa3aHbl.

Cmepunbnble memopannvle puipbmpol.

Takue QuibTppl yXke MHaBHO CTaJd CTAHJAPTOM B TOBCEIHEBHOM
MUKPOOHOJIOTUYECKOM KOHTPOJIE KayecTBa.

MewMmOpannbsie  GuiabTpel  Sartorius  COOTBETCTBYIOT — MEXKIyHapOIHBIM
HOpMaM. DUIBTPHI TOCTABIAIOTCS TOTOBBIMU K HCIIOJIB30BAHUIO W U30ABIISIIOT
MOJIB30BATENISI OT MPOLEAYphl CTepwiM3anuu. Tak Kak OHU WHIUBUIYAIBHO
yIaKOBaHbI, PUCK KOHTAMUHAIIUU JIaXKe YK€ OTKPBITHIX (DUIBTPOB KpailHE HU3OK,
yto moaTBepxkaaercs ceprudukarom GLP. Cormacuo tpeboBanmsm GLP, kaxapiii
buabTp MMeeT UACHTU(GUKAIIMOHHBIA HOMEpP U HOMEp CepUH Ha WHANBUIYAITLHON
yIaKOBKe.
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Puc. 17. MemOpanHnsiii guiabTp Sartorius (¢ ceTkoi).

Bce memOpanubie GUIBTPHI 17 MHKPOOUOJOTHH H3TOTABIUBAIOTCS U3
HUTpaTa LEJUTI0JIO3b], 00eCIIeUrBaloIIe Xopoliee yaepKaHue MUKPOOPTaHU3MOB,
BBICOKYID CKOpDOCTh TIOTOKa W ONTUMAJIbHBIM mojcyeT KoJoHui. CeTka,
HaHECEHHAas Ha TIOBEPXHOCTh MEMOpaHHBIX (PUIBTPOB, C pa3mMepoMm sueek 3,1%3,1
MM 00JIerJyaeT MoJACYET KOJOHUH, OCOOCHHO NMpU OOMIBHOM POCTE U OOJBIIOM
KOJIMYECTBE MHUKPOKOJIOHMH. @OWIBTphl pa3IMYHBIX LBETOB 00ECHEYHUBAIOT
KOHTPACT KOJIOHUHM Ha CBOEH MOBEPXHOCTH, YTO 3HAUUTEJILHO 00JIEryaeT noicyer.

Iumamenwvnoie KapmoHHble nOO010JCKU.

Kapronnsie moanoxkku Sartorius B COYETaHWU C METOJOM MeMOpaHHOM
buiabTpallMK  YCIEUIHO HCHOJB3YIOTCS YyKe B TeueHue Oosee 20 ner. Onum
o0ecnevnBaroT MPOCTOTY U JIETKOCTh MUKPOOHOJIOTMUECKUX UCCIIEOBAHUMN.

[MurarensHas xapronHas nomanoxkka (I1KII) — ato muck m3 copOupyromiero
Marepuana, IPONHWTAHHBIA CEJEKTUBHOM IMUTATEJIbHOM Cpelor, a 3aTeM
BBICYILICHHBI B CHELUAIbHBIX YCIOBUAX W CTEPUJIBHO YIAKOBAHHBIM B YalIKy
[TeTpu. AKTUBaLMS TUTATENIBHOW CpEebl MPOBOJUTCS HEMOCPEACTBEHHO NEPEN €€
UCII0JIb30BAHUEM, ITYTEM CMAuYMBAHUS MOJJI0OKKH CTEPUIBHONW JUCTHIIIMPOBAHHOM
BO/ION. B KoMIieKkTe ¢ MOAIOKKAMH TOCTaBISIOTCS U CTEPHIIbHbIE MEMOpaHHbBIE
(UIBTPBHL.

Onpeodenenue duomaccol 636euiuganuem.

Omnpenenenre OMOMAcChl COCTOMT M3 TPEX IMOCIEIOBATEIbHBIX OIEpaIuii:
JIOBEJICHUE MAacChl HEHTPU(PYKHBIX MPOOUPOK WM (PUIBTPOB JO MOCTOSHHOTO
3HAYCHUS; OTHEJICHHE KJICTOK MHKPOOPTAaHH3MOB OT KYJbTYpPaTbHON KUIAKOCTH;
ompeJielieHue MX Macchl. Yaie BCero OmpenessiioT MacCy CYXUX KIETOK, XOTS
WHOTJIa MOKHO OTPaHUYMTHCS OIpEACIICHHEeM ChIpol Omomaccel. B mocnemnem
Clydae TIepBBIM OTal OTHNAJAeT; JOCTATOYHO TOJIBKO B3BECUTh IYCTYIO
HEeHTPUYKHYI0 POOUPKY (HUIBTP), HO HE TOBOIUTH €€ MACCy JI0 TOCTOSIHHOTO
3HaueHus. bruomaccy 0OBIYHO BBRIPAKAIOT B TpaMMax WIM MUJUTUTPaAMMax Ha JIUTP
KyJIbTYpPaTbHOU KUIKOCTH.

Jloeedenue maccol npobupok unu punbmpos
00 NOCMOAHHO20 3HAYECHUA.
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C 7Ol 1enbI0 PUIBTPBI, TPEABAPUTEIBHO MOJOKEHHBIE B OTKPHITYIO YaIlIKy
[letpu wnm uentpudyxHple npoOUpKKM (HE TJIACTUKOBBIEC), TOMEHIAIOT B
CYIIWIBHBIN IKad U BhICYIIMBAIOT B TeueHue 1 — 2 4 mpu temmneparype 80 — 85°C
(punbTper) mim 90 — 100°C (npobupku). 3areM yamky lletpu ¢ Guibrpamu unu
HEHTPU(YKHbIE NPOOMPKU BBIHUMAIOT M3 CYWIWIbHOrO mKaga U OBICTPO
HEPEHOCAT B OKCUKATOp ¢ 0e3BoAHbIM xiyopucthiM Kaibiuem (CaCly) wim
KOHILIEHTPUPOBAHHOM CEPHOI KUCIOTON. DKCUKATOP CTaBAT OKOJIO aHAJIMTUYECKUX
BECOB, Ha KOTOpBIX OyJIeT NpOBOAMUTHCA B3BelIMBaHUE. Yepe3 vac (QUIBTPHI
(mpoOupku) B3BemHMBaOT ¢ To4yHOCTRIO 10 00,0001 1. BricymmBanue wu
B3BEILIMBAHUE ITOBTOPSAIOT, COOIO/Ias YKa3aHHYIO MOCIEA0BaTEIbHOCTh ONEPALIN,
oKa Macca He JOCTUTHET IIOCTOSHHOTO 3HAuyeHus, T.e. KojebaHus B ee
olpeseNeHusIX He Oy IyT MPEBBILIATh JECATHIX J0JIEH M.

Omoenenue MUKpoOpzanu3mos om cpeowvl.

OcymectBisiercss  HeHTpudyrupoBanuemM  wid  QuibTpoBaHueM. B
HEHTPUPYKHYIO TPOOMPKY HAIMBAIOT TOYHO M3MEPEHHBIA O0BEM THIATEIBHO
[IEpEMEIIAHHON JKUJIKOM KYJIbTYpbl, KOTOPBIM B 3aBUCUMOCTH OT €€ ILJIOTHOCTH
komebnercss or 510 20 cv’. Bpems HeHTpH(YrHPOBaHHS M UHCIO 0GOPOTOB
3aBUCAT OT pa3MepoB KJIETOK. YeM OHU MeHbIle, TeM 0oJiblie TpeOyeTcsi 000poTOB
U TeM MPOAOKUTENIbHEE OJKHO ObITh BpeMsi LeHTpudyrupoBanus. Yaiie Bcero
nentpudpyrupytor 20 — 30 mmr mpu 3 — 5 ThIc. 00/MuH. Ilocne
HEHTpU(YTUPOBaHUST HAAO0CATOUYHYIO KHJIKOCTh OCTOPOKHO CJIMBAIOT, OCAJIOK
MPOMBIBAIOT  CJIETKA MOJKUCICHHOM JIUCTWIIMpOBaHHOW Bomou (1 oM’
xouuentpuposannoit HCI a 1000 cM’ BozbI) U CHOBA LEHTPH(YTHPYIOT IPH TOM
xe gncae 000poToB. CylepHATaHT CIUBAIOT CPa3y MOCIE OCTAHOBKHU HEHTPUDYTH.
B npoTuBHOM cily4ae 4acTh OCa/Jka MOKET OBbITh IOTEPSHA.

Muuenuii  aKTUHOMMUETOB M TI'puOOB  OTHENHSAIOT  (UIBTPOBAHHEM.
ByMaxxHbIil GUIBTP MOMENIAIOT B CTEKJISIHHYIO BOPOHKY U (PUIIBTPYIOT Y€pe3 HEro
TOYHO M3MEPEHHBI 06beM KyIbTypsl — oT 5 10 10 cM’. Ocamok Ha QUIBTpE
MHOTOKPATHO MPOMBIBAIOT MOAKUCIEHHON TUCTUIUTMPOBAHHON BOAOK.

Jist oTnenenus OakTepuil UCMOIB3YIOT MeMOpaHHble (GUILTPHL. Pa3zMepsr
nop MeMOpaHHOTO (QUIbTpa AOJKHBI OBITh MEHbIIIE BEJIMYUHBI KJIETOK, OMOMaccy
KOTOpBIX omnpeneistor. MemOpaHHbIi (QUIBTP MOMENIAIOT Ha TOPHUCTYIO
IUTACTUHKY CIELMAJIBLHOTO JepKaTelis, BCTABICHHOIO B K0JIOy. UTOOBI yCKOpUTH
buIbTpOBaHME, YCTAHOBKY TOJKIIOYAIOT K BOAOCTpyHHOMY Hacocy. Ocamnox
HECKOJIBKO pa3 MPOMBIBAIOT NOAKUCIEHHOW BOJOM.

Onpeoenenue ouomaccel.

YtoObl ONpenennuTh MacCy CyXHX KJIETOK, HEHTPU(YKHYIO MPOOHPKY WU
GUABTp ¢ OCaZAKOM KJIETOK MHUKPOOPIaHU3MOB MOMEMIAIOT B CYIIMJIbHBIN HIKaQ,
BBICYIIIMBAIOT U B3BELIMBAIOT. PEKMM BBICYIIMBAaHUS U B3BEIIMBAHUS TOT XK€, YTO
UCIIOJIb30BAIM W TPU OINpPEAEICHUH Macchl NpoOUMpoK uiau (QuibTpoB. Cyxyro
OoroMaccy onpenestor no Gopmyiie:
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(A—B) - 1000

TIe
— cyxas buomacca 2/n;

macca purempa (npobupku) ¢ ocaokom, 2;

macca purempa (npobupku) 6e3 ocaoka, 2;

00beM KYIbmypaibHOU HCUOKOCIU, 8351Mblll 01 (DUIbMPOBAHUS
(yenmpuyeuposanus), cm’.

wbatmg
|

To4yHOCTB MCTOJZla OIPCACIIACTCA MOJHOTOM OTMBIBAHUS KJIETOK OT
KOMITIOHCHTOB CpEAbl M TIIATCJIbHOCTHIO B3BCIIIMBAHMUS.

Cmanoapmaul MymHocmu u ux npumeHeHue.

B psge cinydaeB KOJMYECTBO KIETOK B CYCHEH3MHM OBIBAa€T JIOCTATOYHO
ONPENENIUTh BU3YyAIbHO MIyTEM CPABHEHUS CO CTaHAAPTOM MYyTHOCTH. CTaHAapThl
MYTHOCTH  MpPEJACTaBISAIOT CcO0OM  B3BECh  YacTHI[ CTEKJa IHPEKC B
JUCTUJUTMPOBAHHOM BOJE. 3a €IMHUIYy CTaHAApTa MYTHOCTH YCJIOBHO IPHUHSATA
MYTHOCTBb cycrnieH3uu (B (u3. pactBope) Oaxrtepuil — Bo30yauteneir Tuda c
KOHIeHTpanuen kietok 100 MITH./CM. CrangapT MyTHOCTH BKJIKOYAeT 4 3TaoHa
Ha 11, 10, 9 u 5 equnHuUL, 4TO COOTBETCTBYET coaepkanuto 1,1 - 10°; 1,0 - 10°; 0,9 -
10° u 0,5 - 10° kinerox B 1 cm’ B3Becu. J{iis Ompeie/ieHHs] KOIMYECTBA KIETOK
npoOUpPKYy C HCCIEeNyeMON CYyCHEeH3WeH CTaBsAT psjaoM c dtajoHoM 10 wu
paccMaTpUBaIOT UX B OTPAKEHHOM U MPOXOJsUIEM cBeTe Ha (hoHe Oenoro nucra
Oymaru, B IIEHTPE KOTOPOTrO HAHECEHO HECKOJIbKO YEPHBIX JIMHUI. DTaoHbl 9 u 11
BCIIOMOTaTeIbHbIE, MTO3BOJISIONIME 00JIee YETKO CPaBHUTh MyTHOCTh UCCIEAYEMON
cycnieH3un Oaktepuit ¢ otamoHoM. CTaHaapTu3alus MYTHOCTU CYCHEH3UU
OakTepuii (0OCOOEHHO YacTO B Clydae TECT-OpPraHU3MOB) MMEET CYLIECTBEHHOE
3HA4Y€HUE MPU MPUTOTOBIICHUH TOCEBHOI'O MaTepuaia B CEpUNUHBIX OIbITaX.

[Ipu pabote ¢ apox:kKamMu JaHHBIM METOJOM, BBHIOpAHHBIN ATaJOH TpeOyeT
PEeIBApPUTEITLHON  KaTMOpPOBKH, KAKMM-TMOO W3  OMHCAHHBIX  METOJIOB.
HeoOxoaumocTh Takol IpoLEaypbl BbI3BaHA 3HAYUTENBHO OOJBLIMM pa3MEPOM
JPOKIKEBBIX KJIETOK U CYIIECTBEHHBIMU MEXPACOBBIMU PATUUUSIMU.

Heab padoThIl.

O3HaKOMHTHCS C OCHOBaMu METOdaMU KOJIMYECTBCHHOI'O ydcTa
MUKpPOOPTaHU3MOB B JIa0OPAaTOPHBIX U MPOU3BOJICTBEHHBIX cyOcTparax. M3yuuTh
YCTPOMCTBO M HAa3HAYEHUE PA3IUYHBIX MPUOOPOB JUIsI KOJIUYECTBEHHOI'O Y4YeTa
MHUKPOOPIraHU3MOB. OcBouth MCTO/JIbl pa3sBCACHUA HCCIICAYCMOI'O MaTcprajia I
KOJIMYCCTBCHHOT'O YU€Ta MUKPOOPIraHN3MOB.

MarepuaJjibl 1 000py/I0BaHME.

Pxanast Myka, TOJCBIpHAsi CHIBOPOTKA, XJjeOomekapHble Apoxxku, mo 10 u
200 Mt cTepuIbHOTO cyciia B TpoOupKax u konbax, mo 100 M cTepuabHO# BOIBI B
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KoJI0ax, Cyciio-arap u cycio-arap ¢ MejoM B udamikax [leTpu, crepuibHble MUMETKA
1,0 mn, Oakrtepuosiorndyeckue mnetiu, mmnarenau Jpuransckoro, yamku Iletpu,
koi0bl 500 My, Tra3oBble WM CIHUPTOBBIE TOPENKH, MPUOOP BaKyyMHOMU
bunbTpauuu Sartorius, MeMOpaHHbIE (PUIBTPHI, TUTATENbHBIE TOJTIOXKKH.

Xox padoThl.

1. IIpuroToButs psax 1 : 10 cepuiiHBIX pa3BeIeHUN PKAHOU MYKH B
CTEpUJILHOW BOJIE;

2. IIpuroroButs psan 1 : 10 cepuiiHbIX pa3BeAEHUN MTOACBIPHON CBIBOPOTKHU B
CTEpUJILHOU BOJIE;

3. U3 kax 0¥ KoJa0bl CepUitHBIX pa3BeaeHui npousBecty noces 0,1 mit Ha
Cycll0-arap M cycio-arap ¢ MejaoMm B yamkax Ilerpu;

4. IlepeHeceHHbIN B 4allku [IeTpu HHOKYJIAT TINATEIBHO PACTEPETH 110
IIOBEPXHOCTH CPEJIbl CTEPUIIbHBIMHU IIIIATENAMHU JpUraabCKoro;

5. VI3 kaxx1o# Ko0bI CEpUITHBIX pa3BeAeHUI OAKTEPHOIOTUIECKON TETIIeH
IIPOU3BECTH Ha CyCJIO-arap M Cyclio-arap ¢ MeJIoM B yamkax [lerpu;

6. Yaiuku ¢ oceBaMu OMeCTHTh B TepMmocTtaT ipu 35°C. KonTposuposarh
POCT KyJIbTYyp Kaxzasle 24 gaca.

7. Ilo okOHYaHUU CpOKa MHKYOALMK IPOU3BECTU MOJICYET KOJIOHUN APOXIKEH
1 OaKTepHuil B KaXJ0M pa3BeeHUH, B nepecyete Ha 1,0 miL.

3aganue.

3apucoBatb B paboyeil TeTpaau CXeMy MPUTOTOBIEHUS CEpUHHBIX
pa3Benenun no meroay Koxa.

3anucarh B paboueil TeTpaan u3MeHeHus B yamkax Ilerpu, npoucxopasime
Ka/Jple 24 yaca MHKYOUPOBAHUS UCCIIEyEMBIX KYJIbTYP.

[To okoHYaHMM CpOKa MHKYOAlMU MPOU3BECTU MOJACUET KOJIOHUHN APOAOKEH
U OaKTepHil B KaXJA0M pa3BeieHHH, B nepecyere Ha 1,0 mir.

PesynbraTel 3adukcUpoOBaTH B paboueil TeTpaiu.

Ilo oxoHuaHuum uHKyOanuu B paboyeil TeTpaau 3apuUcOBaTh U ONMCATH
KyJIbTYpajbHbIC CBOMCTBA IIOJIyYEHHBIX U30JIMPOBAaHHBIX KOJIOHUH
MHUKPOOPraHU3MOB.

W3 pa3nuyuHbIX TUIOB KOJOHMM MPUTOTOBUTH JKUBbIE U (PUKCHUpPOBAHHBIE
Ipenaparsl U IPOBECTH UX MUKPOCKOIIMYECKOE UCCIIECIOBAHUE.

Pe3ynbpraTel MUKPOCKOIIMYECKUX HCCIEAOBAHUM 3alMcaTh U 3apUCOBATH B
paboueii TeTpau.

KoHTpoJsibHBIEC BONIPOCHI:
1. O6ocHOBaTh HEOOXOAUMOCTH KOJTMYECTBEHHOTO yUeTa MUKPOOPTaHU3MOB
B UCCJIEJIOBATEICKOM M MMPOU3BOICTBEHHOU MPAKTUKE;
2. OnucaTh yCTpOHCTBO Kamephl [opsieBa;
3. Onucarp yCTpOMCTBO M MPUHIIUIT pabOTHI MPUOOpa BaKyyMHOM
dbunprpanuu Sartorius;
4. OnucaTh NPUHIUI MOJICUETa KIETOK B (PUKCUPOBAHHOM IIpernapare;

~54~



5. 3n0KATH NOCIIEI0BATENBHOCTD IPUTOTOBJIEHUS CEPUUHBIX Pa3BEACHUN U
BBICEBA UX HA IUIOTHBIE TUTATEIIbHBIC CPEBI.

Jluteparypa:

1. buorexHomorusi: Teopus U MpakTHKa: YdyeOHoe mocobue /s By3oB / H.B.
3arockuHa ¢ coasT.; [lox pen. H.B. 3arockunoii, JI.B. Hazapenko. — M.:
N3a. Onukce, 2009.

2. Kaumazos I'.C. [Ipoxxu OpoarsibHBIX MPOU3BOACTB. [IpakTuyeckoe
pykxoBoactBo. CII6.: U3narensctBo «JIAHDBY, 2012.

3. Ilpaktukym 10 MuUKpoOHoJoruu: YueOHOe mocoOue Mg CTYJIEHTOB
BhICIIUX YyueOHbIx 3aBefeHuid / A.M. HerpycoB, M.A. Eropoma, JL.M.
3axapuyk u np.; Ilon pen. A.M. HerpycoBa. — M.: N3narenbCkuii LEHTP
«Axanemusy, 2005.

JlabopaTropHas paGora Ne 6.

OnpenesieHe 4YYBCTBUTEJIBHOCTH MHMKPOOPraHU3MOB K
AHTHOMOTHKAM.

Teopernueckuii 0030p.

IIupokoe MCHojp30BaHNE AaHTUOMOTHKOB B palliOHE KUBOTHBIX, & TaK¥Ke
U IpO(UIAKTUKUA U JiedeHUs] 00JIe3HEW NMPUBENIO K MOSBICHUIO PE3UCTEHTHBIX
(ycTOW4YUBBIX) (OPM MHUKPOOPraHU3MOB. {71 TOro 4ToOBl ONPENCIUTh HAIUYUE
YyBCTBUTEIBHOCTU  OakTepHil, HCIOJB3YIOT METOJ  OyMa)XHbIX JMCKOB,
IPONUTAHHBIX AaHTUOMOTUKAMHU.

K wmerogam ompeneneHusi YyBCTBUTEIBHOCTH MHUKPOOPTaHHU3MOB K
aHTHOMOTHUKAM OTHOCAT MeToJ nudy3un B arap U METOJ CEpUIHBIX pa3BeICHUMN
(Ha )KUAKOM U IJIOTHOM MUTATENBHBIX CpeJlax).

JInsg moceBa HMCHOJB3YIOT CYTOYHBIE YHUCTBIE KYJIBTYPBI BBIJCICHHBIX
MUKPOOPTraHu3MOB. [Ipu OTCYyTCTBUM BO3MOKHOCTH TMOJYYEHHUS YUCTON KyJIbTYPHI
MOKHO HCITIOJIb30BaTh APOXIKEBYIO B3BECh WM IPOU3BOJCTBEHHBIA CyOCTpar,
coJieprKallie BCI0 MUKPO(DIIOpY B UCCIIEyEMOM MaTepUale.

IIpu wuccienoBaHuM MarepHuala, COJEPIKALIETO APOXIKEBbIE KIETKH, B
octeiBIIME 710 45 — 50°C nurarenbHble CPEeibl BHOCAT HUCTAaTHH M TIIATEIbHO
[EPEMELINBAIOT.

Meton nud¢y3un B arap (MeToa OyMaKHbIX IUCKOB).
Meton ocHoBaH Ha auddy3un aHTHOMOTHKA W3 MPOIMMTAHHOTO WM JIHCKA

bunbTpoBaIbHOM Oymaru B IUIOTHYHO nuTarenbHylo cpeny. Conepxkanue
OOJIBIIMHCTBA AaHTUOMOTUKOB B JHCKaXx Koseosercs ot 1 1o 50 Mkr.
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OT10 Hanbosee MpoCToi B UCTOMHEHUH MeTol. OHAKO €T0 HENb3sl CUUTATh
KOJIMYECTBEHHBIM.

B kadecTBe OCHOBBI NUTATENbHOW CpeAbl LEIECO00Pa3HO TMPUMEHSTH
MPOU3BOJICTBEHHOE arapu3oBaHHoe (2,5 %) cycno ¢ coaepxanuem 120 — 140 mr%
aMuUHHOro aszora. [IlurarensHyro cpeny pasnuBaroT B damku lletpu cioem 4 — 5
mM. Ilepen moceBOM dYallKM €O CpeAOd JIOCYIIMBAIOT B TEPMOCTATE WIH B
CTEpHJILHOM OOKCe.

Hucku ¢ anTuOUOTUKaMH (IUaMeTp 5 — 6 MM) TOTOBST U3 CIELMAIIBHBIX
copTtoB (unbTpoBanbHOM Oymaru. Kaxaplii IHUCK COIEPKUT OINPEIETICHHOE
KOJIMYECTBO aHTHUOMOTHKA, KOTOpOE yKa3aHO Ha dTHUKeTKe (nakoHa. Bo dmakon
HACBIMAIOT CHJIMKArellb, KOTOPHIN BIUTHIBACT BJIAry M CIY>KUT WUHIUKATOPOM: MPHU
NepeyBIaKHEHUH CUJIMKAreib MEHSET OKpacKy ¢ CHHEll Ha po3oByro. [lpu
W3MEHECHUM OKpPACKM CWIMKareiass BO (JIaKOHE JUCKU JIJIsi  UCIIOJIb30BaHUS
HenpUroAHsl. GIaKkoHbI ¢ AUCKaMU XpaHAT npu temiepatype 4 — 20°C.

0,5 cM’ HCCICAYEMOr0 MaTepuaia HAHOCAT HA arap H IIIaTelieM
JpuraabCKoro TIATENBHO PACHPEACNIAIOT MO MOBEPXHOCTH MUTATEIILHOW Cpeibl
JI0 TIOJTHOTO BOUTBHIBAHHUS. 3aT€M Ha MOBEPXHOCTh CPE/bl CTEPUIbHBIM MHUHIIETOM
HAKJIAJIBIBAIOT, IUIOTHO MPHXKKUMAs, JUCKHM C pa3HbBIMH aHTUOMOTHMKAMHM Ha
paccTostHuu 2 — 2,5 ¢M JApyr OT Apyra M OT Kpas yamku. Yamku ¢ guckamu
BbIJICpKUBAIOT B TepMocTaTe nipu 37°C B TeueHue 24 — 48 4 B MOJIOKEHUU BBEPX
JTHOM.

AHTHOMOTHK w3 1ucka auddyHAUpyeT B arap, BbI3bIBasS TUOEINb
YyBCTBUTEIBHBIX OakTepuii, (HOpMHUpYys, TaKUM O0O0pa3oM, BOKPYT JUCKAa 30HY
OTCYTCTBHUSI pocTa. biimke K TUCKy KOHIIEHTpAIHs aHTUOMOTHUKA B arape BBIIIIE, 110
Mepe yJaJdeHus OT IMCKa KOHIEHTpaus cHkaeTcs. Clae1oBaTenbHo, 4yeM OO0JIbIle
JUaMETP 30HBI 33J€PKKH pOCTa BOKPYT aHTUOMOTHKA, TEM 00Jiee YyBCTBUTEIbHA K
HEMY Hcclieyemas KyabTypa.

JuameTp 30HBI 3aJ€PKKU (OTCYTCTBHSI) pOCTa MUKPOOPTaHU3MOB U3MEPSIOT
C MOMOUIbIO JMHEHKH WIM MHIJIMMETPOBOW OyMaru ¢ TOYHOCTBIO 10 1 MM.
OTCcyTCTBHE 30HBI 33JIEPKKU POCTa MUKPOOPTaHU3MOB BOKPYI JIMUCKAa YKa3bIBaeT
Ha YCTOMYMBOCTb UCCIIEyEMOU KYJIbTYPbl K JAHHOMY aHTHOUOTHUKY.

[Ipu 30He oTcyTCcTBUS pocTa A0 10 MM KyJbTypa CUMTAEeTCsl yCTOWYMBOM, OT
10 10 15 MM TOBOPAT O MaJIOW YyBCTBUTEILHOCTH K aHTUOUOTHKY, OT 15 10 25 MM
— O JIOCTaTOYHOM YyBCTBUTEIBHOCTH, CBbIIE 25 MM — O BBICOKOU
YyBCTBUTEJIBHOCTH.

MeTtoa cepMMHBIX pa3BeIeHUM.

JIiss TpOBEEHUSI OMbITa TOTOBAT OCHOBHBIE PAcTBOPHI AHTHOMOTHKOB.
['oTOBSITCSI OHM C TaKMM pPacyeToOM, YTOObI B MEPBOM MPOOMPKE KOHIEHTPALUs
anTHOHOTHKA cocTaBmia 100 EJl/em’.

Ha stukerke ammynbl win (pIakoHa yKazaHa KOHIICHTpAIUs aHTUOMOTHKA B
Ell/cM® mmn Mkr/cm’. HaBecky GeH3WINEHMIMIUIHHA KAJIMEBOH MM HATPUEBOI
CONM, aMIMUWJIMHA TPUTHApaTa, OKCAIJIJIMHA HAaTPHEBOW coiu, nedanoTuHa,
nedanexkcuna pactpopssror B 1/15 M docdharnom Oydepe (kammst docdar
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OJTHO3aMeIeHHbI — 3,63 1, HaTpust ¢ocdaTr aBy3amemnieHHsii — 7,13 T, Boma
mMcTHIIpoBanHas — 10 1000 cm’). OCHOBHBIE PACTBOPHI TETPAIMKIMHOBBIX
antubuotukoB rotoBiatr Ha 0,01 H pactBope consiHOM KuCIOTHL. Jls
MPUTOTOBJICHUS] OCHOBHBIX PACTBOPOB HEO-, MOHO-, KaHAMHUIIMHA HCIOJIb3YIOT
JTUCTUJTUPOBAHHYIO BOJY.

Ecnu Ha sTuKeTKe mpenapaTa JO3MPOBKAa yKa3aHa B BECOBBIX E€IMHHUIIAX,
cienyeT UMETh B BHJY, UYTO JJIs OoJibllied 4acTH aHTHOUOTUKOB | T' aKTUBHOTO
BemiectBa coorBercTByeT 1 000 000 EJI. M3 aToro pacuera u ciaeayeTr pa3BOAUTH
aHTUOMOTHK.

Ecnu mopomok antubuotrka pachacoBan He MEPHO M Ha STUKETKE YKa3aHO
KOJIMYECTBO €IWHUII AKTUBHOCTH B | Mr, HEOOXOAMMO K TOYHOW HAaBECKE
nmpemnapara, CIACIAaHHOW Ha aHaTUTUYECKUX Becax, J00aBUTh paBHbI 00BEM
PAacTBOPUTEINS, T. €. MOTY4HTh PACTBOP Mr/cM’, B 1 CM> KOTOPOTO COMEPIKUTCS
CTOJIBKO €JUHUI, CKOJIbKO MX OBUIO YKa3aHO Ha 3THKETKe. M3 3TOro OCHOBHOTO
pacTBOpa AeNaroT JadbHEUINe pa3BeICHUS.

Jlns onpeneneHuss 4YyBCTBUTEIBHOCTH MHUKPOOOB K cyibhaHmiamugaMm
MOXKET OBbITh MPUMEHEH JIF0OOW M3 yKa3aHHBIX METOJOB, MPUYEM BO BHUMAaHUE
MPUHUMAETCS TOJIBKO CTENEHb pa3Be/ICHUs] HABECKU Iperapara.

MeTtoa cepuiiHBIX pa3BeieHHH B *KUAKOM MUTATEJIbHOM cpe/e.

Ha ocHOBe cTepUIBbHOrO NPOM3BOJICTBEHHOIO CyCla TOTOBHUTCS cepus 2-
KpaTHBIX CEpUUHBIX Pa3BelIeHUN HcciienyemMoro antuouornka. [lepBas mpobupka
cogepxut 100 EJl/cM’ aHTHOHOTHKA, Ka)kaast ITOCIEAYIOMAS — B [BA Pa3a MEHBbIIIE.
3aceBHasi /1032 HUCCIENyeMON CYTOYHOW OaKTepuaabHON KYyJIbTYpbl COCTaBISIET
10 % ot o6miero oObeMa MUTATETHHOU CPEIBI.

TIuTaTeIbHYIO CPely PasiIMBaIOT 1O 4,5 cM> B MPOGHMPKH, pACCTABICHHBIC B
mratuBbl 0 10 B kaxaoM psgy. ['OTOBAT OCHOBHOW pacTBOp aHTUOMOTHKA, U
106aBISIOT 4,5 cM’ 3TOr0 pacTBOpa B MEpBYI0 MpoGHPKy. Ilocie TIATeabHOro
NepeMELINBaHUs HOBOW CTEPUIIBHOW MEPHOW MUNETKOU MepeHocsT 4,5 CM® U3 9TOi
npoOUpKU B CICAYIOIIYIO W T. J. JI0 JAEBATOM MPOOUPKH, U3 KOTOpou 4,5 cM’
BbUIMBAIOT. JlecsaTas mpoOupKa, He coliepkalas aHTHOUOTHKA, CIY>KUT KOHTPOJIEM
poCTa KyJIbTYpBHL.

JIns TOCTaHOBKHM 3TOrO OIBITA MCIOJIB3YIOT HMMEIOLIUECS B IPOJAKe
npernaparbl, Ha JTUKETKE KOTOPHIX YKA3aHO KOJWYECTBO E€IUHUI] BO (prakoHe.
Hampumep, ecnmu dnakon comepxkutr 500 000 EJl nmenunmumnaa, TO, 100aBUB B
Hero 10 cM’ IUCTHITMPOBAHHOM BOJIBI, MOTYYa0T PACTBOP, CoaepKammii B 1 oM’
50 000 EH, npu panpHeimeMm pasBeneHud B 100 pa3 mosiydarOT pacTBOp C
KOHIEHTpanuern neHunwumaa 500 Ell/er’. s noJiyuyeHus: Tpedyemoit
KOHIICHTpAIlMU aHTHOMOTHKA JalbHEHIINE pa3BeleHus Lejaecoobpa3Hee Jenarh ¢
VCIIOJIb30BAHUEM CTEPUIIBHOM MUTATEIIbHOM CPEbI.

Yuctele arapoBble WM  OyJIbOHHBIE  KYJBTYpbl ~MHKPOOPraHHW3MOB
IPEeIBAPUTEILHO Pa3BOAAT (DU3UOJIOTMUECKUMM PpacTBOPOM JO KOHILIEHTpaUUu
K1eToK 5-10° KIIeTOK/CM® B COOTBETCTBUHU CO CTAHIAPTOM MYTHOCTH.
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ArapoByr0 KyJbTYpy HCHBITYEMOTO MHUKPOOa CMBIBAIOT H30TOHUYECKHM
pactBopoMm xyopuna Hatpus. [lomydyennyro B3Bech mo 1,0 CM’ BHOCST BO BCE
npOOUPKHU psifa, HAYMHASA C KOHTPOJIbHOM.

Pesynbratel peructpupyroT nocie uHkyoauuu npu 37°C B Teuenue 24 — 48
yacoB. [locnenusas mpoOupka ¢ Mpo3payHbIM OyJIbOHOM, MPU HATUYUHU TYCTOTO
pocTa B KOHTpOJIE, ONpPEACIIeT MUHUMAIbHYIO, MOAABIIIIOLIYI0 POCT JIAHHOIO
MHUKPOOPraHM3Ma KOHLUEHTPALMI0 aHTUOMOTHKA.

VY4yer pe3ynapTaTOB: HaWMEHbLIEE KOJIMYECTBO AHTUOMOTHKA, Jarollee
BU3yallbHO IIOJIHYKO 3aJepKKy pocra (cpega mpo3paydHasi), COOTBETCTBYET
MUHUMAJIbHON OaKTepUOCTATUYECKON (ITOMABIISIIONICH) KOHIIGHTPAIIMU TperapaTa
(MBcK umn MIIK). Munumanenyto OakrepuiuaHyio konmeHtpanuio (MbuK)
ONPENEIIAOT BBICEBOM Ha IUIOTHBIE IMTATEIbHBIE CPEABl K3 IOCIEIHUX
IPO3PaYHbIX MPOOUPOK, KOTOPBIE MPEABAPUTENILHO BCTpsixuBaroT. HamMmeHblnee
KOJIMYECTBO AaHTUOMOTHKA B MNpOOHMpKE, COAECPKUMOE KOTOpOM  Tmocie
UHKYOUpOBaHMs B TeueHue 24 — 72 4y He Jano pocra OakTepuil MpU BHICEBE Ha
NIUTATENbHYIO cpeny, npuHuMarotT 3a MbuK.

MeToa cepMiHBIX pa3Be/leHUIl HA IVIOTHOM MUTATEJIbHOM cpeje.

Jlist  ompeneneHuss YyBCTBUTEIBHOCTH K AHTUOMOTHKAM OOJIBIIMHCTBA
MUKPOOPraHU3MOB HUcnoib3yroT MITA wmm 2,5 %-Hbplil arap Ha OCHOBE
MIPOU3BOJICTBEHHOI'0 Cycja C cojepkaHheM aMuHHoro azora 120 — 140 Mr/cM.
[TpuroToBneHHbI OCHOBHOM pAcTBOp AHTUOMOTHKOB pa3BOAST B IJIOTHOU
nuraTeabHon cpene. s 3Toro K paciuiaBI€HHOMY W OXJIaxkJIeHHOMY j10 55°C
arapy, pasiIHTOMY B IIHPOKHe mpoOHpkH mo 18 cm’, moGaBmsior mo 2 oM
COOTBETCTBYIOILIETO PAa3BEACHHS] OMPEJCICHHOTO AaHTUOMOTHKA, TIIATEIHHO
IIEPEMEILINBAIOT U MEPENBAIOT B CTepUiIbHYIO damKy llerpu. Ilocne 3acteiBanus
arapa vamku lletpu moacymmusaror B Teuenne | 4. Konrponensie yamku [letpu ¢
arapom He cojepxat aHTuOuotuka. Bee yamku Iletpu nenst Ha cexTopa, KakIbIi
M3  KOTOPBIX  3aceBalOT  uccaeayemMonm  Kyaerypou.  IloceB  menaror
OAKTEPHOJOTMYECKOM METIeH U3 MUKPOOHOM CYCIIEH3UU C KOHIEHTPALMEH KIETOK
10° — 107 kierox/cm’. Yamku momemarot B Tepmoctar mpu 37°C Ha 24 — 48 u.

HavMeHnblllyto KOHUEHTpAIMl0 aHTUOMOTHKA, MPU KOTOpPOW HaOII0Ial0T
MOJIHYIO 3aJIEpKKy pocTa OakTepwil Ha arape WM POCT EAUHUYHBIX KOJIOHUH,
npuoumaroT 3a MIIK npenapara. B ToM ciydae, Korma pocT KyJbTYpbI
OTCYTCTBYET Ha BCEX YallIKaX, KPOME KOHTPOJIBHOW CUUTAIOT, YTO HCCIIEIYyEMbIE
KOHIIeHTpauu aHTuOuotukoB mpesbimaroT MIIK npemapata. Ecnu Ha Beex
Yalkax OTMEYAT POCT KYJbTYPbI, 3TO 3HAUYNUT, YTO MUKPOOPTaHU3M YCTOWUYUB KO
BCEM KOHILIEHTpAUUsAM aHTHOUOTHKA.

OO0muIyt0 9yBCTBUTEIHHOCTh K CyJb(aHUIAMHUAAM, KaK ¥ K aHTHOUOTUKAM,
MOXHO OIIPEAECNUTh METONOM KaHaBKU. Ha arape B wamke Ilerpu no ee nnamerpy
IIPOPE3aI0T KaHAaBKYy, B KOTOPYIO BHOCST OIPEIEICHHOE PA3BEACHUE U3YYAEMOIO
npenaparta. llepneHauKyJIIpHO K KaHaBKE 3aCEBAIOT IUTPUXOM H3Yy4daeMble
KyJIbTYpbl MUKpoOopranu3MoB. [locne nnkyOauuu npu 37°C 24 — 48 4 oTMeyaroT
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HaJIM4IUC Y4YaCTKOB 3aJICPKKHU pPoOCTa MHUKPOOPTraHU3MOB, CCJIIM IIOCJICIHHC
YYBCTBUTCJIbHBI K JAHHOMY IIpCriapary.

Heab padoThIl.

O3HaKOMHUTBECS C OCHOBaMHU MCTOJIaMHU OIIPCACIICHUA YYBCTBUTCIBHOCTH
MUKpOOpPraHU3MOB K  aHTuOMotukam. OcBouth Meron  auddysumm ¢
HCITIOJIBb30BaAHUEM 6YM21)KHBIX JAUCKOB.

MarepuaJjbl 1 000py/I0BaHME.

Yucras cyTouHas KyJlbTypa XJIEOONEKAPHBIX APOXKKEH, YUCThIE CyTOUYHBIE
KYJIbTYPbl MOJIOYHOKHUCIIBIX U CIIOPOOOPA3yIOMIMX OAKTEPHil, Cyclio-arap 1 Cycio-
arap ¢ MenoMm B yamkax llerpu, crepunsHbie nunerkn 0,5 MiI, mmarenu
JlpuranbCcKkoro, Ta30Bble WM CHHPTOBBIE TOPENKH, OCH3WINEHUIWIINH,
TETPALUKINH, HUCTATHH.

Xoa padoThbl.

1. Ha moBepXHOCTH Cycio-arapa u cycio-arapa ¢ MeimomsacesTsb 100,02 mu
CYCIIEH3UU CYTOYHBIX KYJbTYpP UCCIIEIYEMBIX MUKPOOPTaHU3MOB.

2. CTepuiibHBIMU MINATeNIMU/pUraibCcKoro BHECEHHbII HHOKYJISAT pacTepeTh
JI0cyXa I10 TIOBEPXHOCTU NIUTATENBHOM cpele B yalke Ilerpu.

3. CTepuIbHBIM NUHIIETOM Pa3JIOKUTh TUCKU (PUIBTPOBAILHON OyMaru
JUaMETPOM 8§ MM, ITPEABAPUTEIBLHO ITPONTUTAHHBIE PA3HBIMU
aHTUOMOTHUKAMU (HE MEHEE YEThIPEX — MATH TUCKOB).

4. Yamiku [Tetpu nomectuts B TepMoctat npu 37°C Ha 24 .

. [lo okoHYaHWU MHKYOAIlMK U3MEPUTDH JTUAMETP 3aJACP>KKHU pocTa
MUKPOOPTaHU3MOB BOKPYT TUCKOB C aHTHOMOTUKAMH, BKJIIOYAs JHAMET]
caMuX JIUCKOB.

6. Ilo nnameTpy 3a€pKKU pOCTa IPOBECTH OLEHKY UYBCTBUTEIBHOCTH

MUKPOOPTaHU3MOB K UCIOJIb3YEMbIM aHTUOMOTHKAM.

9,

3ananue.

3apucoBarhb B paboueil TeTpaau pe3ysbTaThl SKCIEPUMEHTA, BbISBICHHBIEC Ha
yamkax [letpu, ¢ ykazaHueM 30HbI 33JI€PKKU POCTA.

3anucarb B paboueil TeTpaau AUaMeTp 30H 3aJI€PKKU pocTa JJi pa3IMYHbIX
AHTUOMOTUKOB, UCIIBITAHHBIX C PA3HBIMU KYJIbTYpaMud MUKPOOPIaHU3MOB.

OnpenenuTe  CTENEHb  YYBCTBUTEJIBHOCTH  MHUKPOOPraHU3MOB K
AHTUOMOTHUKAM TO MPHUHIIMITY: OTCYTCTBHE 30HBI 33J€P>KKH POCTAa — UCTIBITYEMbIH
HITaMM YCTOMYMB K JIaHHOMY Ipenapary; auamerp g0 10 MM — mramm
XapaKTEpU3yeTCs] MOl YyBCTBUTEIBHOCTHIO, TuaMerp Oosnee 10 MM — mTamm
XapaKTEPU3yeTCsl BBICOKOW YyBCTBUTEIBHOCTHIO.

KoHTpoJsibHbIEC BONIPOCHI:
1. laTh KpaTKyIO XapaKTEPUCTUKY OCHOBHBIX IPYIIIl aHTUOMOTUKOB U
MEXaHU3Ma UX aHTUOAKTEPUAIBHOIO U MPOTUBOTPUOKOBOTO I€UCTBUS;
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2. OnucaTth 3HaYeHNE aHTUOMOTHKOB B MEIUIIMHCKOM, NCCIIE0BATEIbCKON 1
MIPOU3BOJACTBEHHON MPAKTHUKE.

Jluteparypa:
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N3a. Onukce, 2009.

2. buorexnonorus. Ilpunuunsl u npumenenue: Ilep. ¢ aurn. / Ilog pen. U.
Xwurrunca, [1. becra, Ix. >xonca. — M.: Mup, 1988.
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Bo TaMm0. roc. TexH. yH-Ta, 2007.
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[To3usikoBckuii. — HoBocubupck: Cub. yHuB. u3a-so, 2007.

8. IlpakTukyM 1o MuUKpoOHOJoruu: YueOHOe mocoOue g CTYJIEHTOB
BhICIIUX YyueOHbIx 3aBefeHuid / A.M. HerpycoB, M.A. Eropoma, JL.M.
3axapuyk u np.; [lon pen. A.W. HerpycoBa. — M.: U3narenbCkuii LEHTP
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~ o

JlabopaTropHas padora Ne 7.

Oo0Opa3oBanue apox:kaMu Saccharomyces cerevisiae cnupra
H yIJIEKHCJI0ro raza. Onpeaenenne OpoanIbLHOM
AKTUBHOCTH U NMOAbEMHOM CHJIBI.

Teopernueckuii 0030p.
BpOI[I/IJIl)HaH AKTHBHOCTbD.
Onpedenenue no ckopocmu CRUPmMOE020 OPOIHCEeHUs.

O CKOpOCTH 6pO}KCHI/I}I CyAAT 1O KOJIMYCCTBY YTJICKUCIIOTHI, BBI,Z[GHHBIHGI)'ICH
B CAAMHUIY BPECMCHH U3 OIIPCACIICHHOTO oO0beMa CpCabI:
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CsH 504 (1802) — 2CO; (88 2) + 2CH;CH,0H (92 2).

KonudecTBO yIrieKMCIOTHl yCTaHABIMBAIOT 1O YOBUIM Beca Cocyja,
cHabxeHHoro 3atBopoM (Puc. 18).

Puc. 18. Kos16a ¢ cepHOKHCIBIM 3aTBOPOM /111 OPOKeHH .

B k071661 (unu OyThinn) HanuBaoT 11 %-Hoe HeoxMeneHHoe cycino. BHOCST
B CyCJIO MCCIIEAyeMyko KyibTypy a0 7 — 10 mum. kmerok B 1 cM’. KommuectBo
BBEJICHHBIX JIPOYIKEH ONPENEISIIOT MOJCYETOM KIETOK I0J] MHKPOCKOIOM C
nomoiplo Kamepbl ['opsieBa. KosiObl 3akpbIBarOT 3aTBOpPAMH, B3BELIMBAIOT U
OCTaBIAIIOT Npu Temreparype 28 — 30°C wim TeMiieparype, COOTBETCTBYIOLIEH
TexHoJornyeckoi. KonObl ninu OyThUIM B3BEIIMBAIOT €KEJHEBHO 10 MPEKpaIEHUs
VU3MCECHEHUS MacCCBl.

Ilo pa3HOCTM Ha4aJbHOM M KOHEYHOH Macc OINpeAessioT OpOaUIIbHYIO
aKTUBHOCTb  JPOXOKEH, BbIpakas €€ B IpamMMax JHOKCHIA yTIIepoJa,
BeLIesMBIIErocs us 100 oM’ cycia.

PaccunThiBaroT, ckobko rpammos CO, Beinenmnoch u3 1000 cv’ cpemsl B 1
Y 33 KaKJblii HHTEPBAJl BpEMEHU MEXAY B3BELIMBAHUAMU COCYAA.

JIns peructpanyu pe3ynbTaToB MOKHO MCIOJIB30BAaTh TA0MULy 4.

Tab6auna 4
JAnnamuka Bbiaesnenusi CO, npu Opo:keHnu
Konuuecmeo CO,

Bpems, u Bec xonbu, 2 om Hauana onvima 3a UHmMeEPeas epemenu

/100 mn n 2/ 2/n/uac
0
6
12
18

bonee wuHPOPMATHBHBIM W TEXHOJIOTHYECKH BEPHBIM OyAeT IMepecyer
3
rpammoB CO,, BeigenuBmuxcsa u3 1000 cm™ cpenbl B 1 4 Ha 1 MIH. KJIETOK
3aCEBHBIX JAPOKIKEH.
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OnpeOeJIeHue no Kojiuwecmey smanojia.

KosmyectBo 9TaHoma, 0oO0pa3oBaBIICrOCs NPU OPOKECHUHU, OMPEACISIIOT
OKCHJIMMETPUUYCCKUM METOJO0M, OCHOBAHHBIM Ha OKHCIICHUU STHJIOBOTO CIIMPTA J0
YKCYCHOHM KHCJIOTBI M BOJIBI CMEChIO OMXpoMaTa Kallvsi C CEpHOUM KHUCIOTOM:

3CH3CH20H + 2K2CF207 + 8H2S04 = 3CH3CO0H + 2CF(S04)2 + K2S04 +
11H;0

[To okoHUYaHMM OKMCIEHHSA CMHUPTa U30BITOK OMXpoMaTra OTTUTPOBBIBAIOT
pactBopom cosnu Mopa:

K2C2207 + 6F€SO4(NH4)2SO4 + 7H2S04 = Crz(SO4)3 + 3F€2(SO4)2 +
6(NH/)250,+ 7H,0 + K>S0,

[To xonuyecTBy OMXpoMaTa, U3PACXOIOBAHHOIO HA OKUCIICHHUE, BBIYMCIISIOT
KOHLEHTpaluio crnupra. Haubonee TOuYHbIE pe3yiabTaThl METOJ JaeT Mpu
coJiepKaHUU CIUpTa B KUAKOCTH B mpenenax 1 — 2 %. Iloatomy mpu Ooiee
BBICOKMX KOHLIEHTpAaIUsAX CIUPTa pa30aBisiioT KylIbTYpaldbHYIO KUIKOCTh, a MpHU
MEHBIIUX — PAacTBOPHI coiau Mopa u duxpomara.

B Mepryio koi6y Ha 100 cM’ momernaror 20 ¢M® Ky/IbTypanbHOM KHAKOCTH,
OCBOOOKICHHON oT KJIETOK JICKaHTaLUEH, (buIBTpOBaHUEM WIn
HEHTPU(YTUPOBAHUEM. Copnepxxumoe KOJIOBI JTOBOJST 10 METKH
JMCTHIUTHPOBAHHON BOJIOH, IepeMeInBaloT 1 6epyT 10 cM’ B KPYIJIOAOHHYIO
konby Ha 50 — 75 cM’. B TpeXIIapuKOBBIH IPHEMHHK HAIMBAIOT 25 CM’ PacTBOpa
ouxpomara u 10 M koHnentpupoBanaorr H,SO,4. Konby mmoTHO 3akphiBaroT
pPE3UHOBOM MPOOKOW C OTBOAHOW TPYOKOH, CYKEHHBIH KOHEI] KOTOPOW TOJDKEH
JIOXOJIUTh MOYTH 10 JHa npuemHuka (Pue. 19). 3atem B Teuenune 10 — 15 Mun
OTTOHSIIOT JBE TPETU COJEPKUMOro koiyiopl. PacTBop Omxpomara 3a 3TO Bpems
MEHSIET OKpPacKy OT OpaH)XeBOM 110 TpsA3HO-Oypoi. [locne orronku Bo m30exaHue
oOpaTHOro mnepedpachiBaHUs KUAKOCTH U3 IMPUEMHUKA YOHPAIOT MPUEMHUK U
TOJIBKO ITOTOM OTCTaBJISIFOT TOPENKY.

—=(10-15MM|«—
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Puc. 19. IIpudop MapreHa 1Jis1 onpeieieHUs CIIUPTA:
1 — kpyenooounuas xonba; 2 — omeoonas mpyoxa, 3 — nPUeMHUK.

CozepKUMOe TPHEMHHKA IEpPEeHOCAT B MepHylo konby Ha 100 o’
JIMCTUIITMPOBAaHHOM BOJOM CIIOJIACKUBAIOT MPUEMHUK W OTBOJHYIO TPYOKy, U
IPOMBIBHBIE BOJbI BBUIMBAIOT B Ty )K€ MepHYyI0 KojOy. Ilocne storo pacrBop B
K0J10€ TOBOAAT 0 METKH JAUCTWIJIMPOBAHHOW BOJIOM, MEPEMEIIMBAIOT, OTOMPAIOT
u3 Hero 20 cM’ B KOHHMUYECKYI0 Koia0y Ha 250 cm’, mobaBmsior 20 cm’
JUCTUJUIMPOBAHHOM BOABl M TUTPYIOT coJb0 Mopa. IlapamienbHo BeayT
KOHTPOJIbHOE TUTPOBAHUE, YTOOBI OMpPEAeNUTh, CKOJIbKO coiu Mopa uaer Ha
THTPOBaHHE 5 CM° pacTBopa Omxpomara. J[Is 3TOr0 B KOHHYECKYIO KOJOY
MOMEIAT 5 oM pacTBopa Omxpomara, 2 oM’ KOHUECHTPUPOBAHHOW CEPHOU
KUCIOTHI, 30 — 40 cM° AHCTHIUTHPOBAHHOI BOABI M TUTPYIOT cobio Mopa. Tak kak
coib Mopa HecToHKOe COEIUHEHHE, KOHTPOJIbHOE THUTPOBaHUE O005S3aTeIbHO
JENAl0T OpH  KaxAoM onpexaeneHud. KoHel THUTpOBaHUS yCTaHABIMBAKOT
KareiapbHOW mpoOoi ¢ pacTBOpoM Qeppuiranuia. s 3Toro Ha 4uCTyo Oenyio
dapdopoByr0 WM KEpaMUYECKYIO IIACTHMHKY CTEKISHHOW MallOYKOW HAHOCAT
KaIUTI0 TUTPYEMOM JKMJIKOCTHM M PAJOM U3 KaleJbHUIBl KaIUIl0 pacTBOpa
beppunnannia. MIHTeHCMBHOE CHHEE OKpallMBaHUE, MOJy4yaeMoe MNpPU CIUSHUU
Karesb, YKa3blBaeT Ha KOHel peakiuu. ONbITHBIA pacTBOP U KOHTPOJIb TUTPYIOT
no aBa pasa. llepBoe TUTpOBaHHME CIIYKUT [Jis MOJYYEHUS OPUEHTHUPOBOYHBIX
pe3yJIbTaTOB, MOJTOMY PEAKLHUI0 TUTPYEMOM JKUIKOCTH C  PAacCTBOPOM
dbeppunManuia MPOBOJAT MOCiE J00aBJICHHUS KaKJI0ro MUJUIHIIUTpPA pacTBOpa
conu Mopa. [Ipu BTOpoM TUTpOBaHUHU U3 OIOPETKM CHayaia CIMBAIOT 0e3 MpoObl
Ha MHAMKATOp OOJBIIYI0 YacTh TOTO KOJIMYECTBa pacTBopa coiu Mopa, KoTopoe
ObUIO OIpeNeseHO NEePBbIM THUTPOBAHMEM, a 3aTeM [IENal0T KaueCTBEHHYIO
peaxiuio Kax bl pa3 nmocie gobasnenns 0,1 cm® pactBopa comn Mopa.

KonmuecTso 3tanona (/10 cM’) B KyIbTYpaabHOMN HIKOCTH PACCUMTHIBAIOT

o gopmyie:
(a—ao)-25-5
M smanon = - 0,01,
a
rae
a — em’ pacmeopa conu Mopa, noweduiue na mumposarie KoHmpons;
o — en’ pacmeopa conu Mopa, nowedwie na mumposanue onvima;
25 — CM3 K2C2207,'
5 — paseedenue kynbmypansroii scuokocmu (20 e’ 0o 100 ex’);

0,01 — epamm smanona coomsemcmayem [ e’ K LCr0;.
Oovemuntit cnocoo.

Meron OCHOBaH Ha TOM, 4YTO COCTaB Cycjla HE BCErja OJUWHAKOB M
onpejeneHrue OpOAMIBHOW SHEPTUM JPOXOKEH IenecooOpa3Hee MpOBEPSTh Ha
pacTBope Kakoro-nmubo caxapa. [Ipubop, npuMeHseMblid 1Js1 3TON LI€TU, COCTOUT
3 KOJTOOUKH eMKOCTBIO 50 CM’, IIPHCOCIMHEHHOM PE3NHOBOM TPYOKH, GIOPETKH, 1
YPaBHUTEIBHOTO COCyAa. BIOpETKy U ypaBHUTEIbHBINA cocyh 3anojHsioT 20 %-
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HeIM pactBopoM NaCl, mogkucieHHbIM opTodocdopHoit kucioroir mo pH 1,0.
Otot pactBop noutH He norjomaer CO,. B kon0ouKky nmoMeniaroT TpexcyTOYHYIO
KyJbTypy  JApOXXked  (BBIpAlllEHHBIX HAa  CycClio-arape) MPOMBITBIX U
OTIPECCOBAHHBIX MEXIY JUCTKaMU (UIbTPOBAIbHOM Oymaru. B HaBecke TOMKHO
cozepxkatbest okouso 0,15 r cyxux BemiecT (onpeaesneHHbli Bec, Hanpumep, 0,7 r ¢
BIAKHOCTBIO OKOIO 75 %). 3arem B kombouky HammpaioT 30 cM® 10 %-oro
pacTtBopa caxapa (Tioko3bl), conepsxkaiiero 0,2 % KH,PO,. Konbouky 3akpbiBatoT
pOOKOH U U3 OIOPETKH BBITECHSIOT BO3AYX, MOJIb3YSICh YPABHUTEIBHBIM COCYAOM.
YpoBeHb pactBopa B OIOpeTKe yCTaHABIMBAIOT HA HOJb. [lociie 3Toro moBopoToM
TPEXXOJ0BOTO KpaHa COEAUHSIOT €MKOCTh KOJOOYKH C OIOPETKOW M HAYMHAIOT
nporecc OpokeHusi, KOTOophIil BeayT npu Temneparype 20°C B TedueHune 3 4acos.
Uepes Kaxaplii 4ac ypOBEHb KUJIKOCTH B OIOPETKE OTMEYAIOT U yCTAaHABIMBAIOT HA
HOJIb.

ITo o6vemy obpazoBaBmierocst CO, 3a 3 4 (1o cymMMme Tpex 00BEMOB) CYIAT O
OpOAMIIBHON CIIOCOOHOCTH JPOXKEH. XOpomio Opojasimme APOXoKH 3a 3 9
o6pazytor okono 30 cm’ CO,.

Manomempuueckuii memoo onpeoeneHus 0poOUIbHOU AKMUGHOCHIU.

Jnst  ompenenenus OpOAMIIBHONM aKTUBHOCTU JPOXKKEH HUCHOJIB3YETCs
npu6op, coctosmmii u3 Kouaosl (06beM 300 — 500 cM’), Ta300TBOAHOM TPYOKH C
KpPaHOM H YYyBCTBUTEJIHHOTO MaHOMETpa (MEAMIIMHCKUANA IS ONIpeneleHus
aprepuasibHoro aasieHus) (Puc. 20).

[lepen HawyasioM pabOTBl M3MEPSIOT OOBEM UCIHOJIB3YeMOW KOJOBI [0
HIDKHETO Kpasl TIIATeIbHO NPUTEPTOM MPOOKUM M 00bEM ra300TBOJHON TPYOKH.
Jnis 3TOr0 3amoNHSIOT KOOy W TpyOKy BOJOW, 3aTeéM MEPHBIM LUJIHHIPOM
U3MEPSAIOT 00BEM BMECTUBILIENCS KUIKOCTH.

Bocnonp3oBaBmncs ypaBHeHHeM MeHneneeBa-Knanelpona onpeaensior
HEOOXOJAMMYIO BEJIMYMHY JIaBJIEHUS B CBOOOJIHOM 00BEME HCIOJb3YyEeMOM KOJIOBI.
[Topsimok pacuera BeJMYMHBI JAaBJICHUS ONUCAH B pasjene «3uMaszHasd,
WMHBEpTa3Hasl U MaJIbTa3Hasi akTUBHOCTb. MaHOMETpUUECKHUI cIOCO0»

Hampumep, s oueHKH OpOAMIBHOW AKTUBHOCTH THMBHBIX W BUHHBIX
npoxkeit perucrpupyercst 28 — 30 e’ CO,. Takoe KOIHIECTBO ra3a XOPOLIHME
TpOXCOKaMU BblIeNsieTcs He OoJiee yeM 3a 3 yaca.

Puc. 20. IIpuGop nist OpokeHus:
1 — konba, 2 — 2azoomeoonas mpyoka, 3 — KpaHuk, 4 — manomemp, 5 —
HOOBUICHASL YACMb KDAHUKA, 6 — NPOOKa, 7 — OPOACIHCEBAsL CYCHEH3USL.
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B kon0y BHocaT 0,7 T' OTIPECCOBAHHBIX HAa BOPOHKE APOXOKeH, 30 cm’
cosionoBoro cycina (8 — 10 % CB) wm 10 %-oro pactBopa caxapa U B30aJaThIBatOT
70 TOJy4YeHUs OIHOpoJHOU cycneH3uu. Konly TiiarenbHO 3aKpbIBAIOT M 4epes
ra300TBO/IHYIO TPYOKY COCTUHSIOT ¢ MaHOMETpoM. [l ypaBHUBaHUS TaBJICHUS B
Koj0e ¢ aTMOC(EpHBIM [aBJICHHEM H3BIIEKAIOT IMOJBMKHYI YacTh KpaHHMKA U
Cpa3y MOMENIAl0T Ha MECTO TUIATEJIbHO IPUTEPEB U COBMECTUB OTBEPCTUS.
[TonroroBneHHbIl TakuM 00pa3oM MpUOOP MEPEHOCIAT B TEPMOCTaT NpHU
TEMIEPAType, COOTBETCTBYIOIIEH TEXHOJIOIMUYECKOM, U PETUCTPUPYIOT BpeMs, 3a
KOTOpOE  CTpeJIka ~ MaHOMETpa  JOCTUIHET  HEOOXOAMMOH  OTMETKH,
COOTBETCTBYIOILIEH  OMNpeAeasieMOMY  KOJMYECTBY  BBLIEJICHHOIO  JIHOKCHJA
yriaepoja.

Crenennb cOpaxuBaHus.

Koneunass cremeHp cOpaXuBaHUS SIBISETCS HE TOJIBKO  BaXHBIM
MOKa3aTeJieM TEXHOJOTUYECKOW OILIGHKH YTJIEBOJHOTO COCTaBa Cycia, HO U
XapaKTepu3yeT (PU3NONIOTHYCCKHE BO3MOXXHOCTH  HMCCICAYEMBIX JIPOXOIKEH,
UMEIOIINE PENIaroIIee 3HAYCHUE B ONITUMH3AIIIN TEXHOJIOTHIECKOTO TIpoIiecca.

MeTon OCHOBaH Ha OJKCHEPUMEHTAIBHOM COpPaKMBAHUU  JPOAOKAMU
cyOcTpara ¢ mociIeIyoNM YCTAaHOBICHUEM KOJMYECTBA COPOKCHHBIX CaXxapoB.

B 3aBHCcMMOCTH OT MOCTaBICHHON 3a/ladll U OCOOEHHOCTEH HCCiemyeMoin
pacel Ipoxkel HadanbHas KoHueHTpaius CB B cyGcTpare MOkeT KosebaThCs OT
15 no 20 u 6onee %.

Jist TOro 4YroOBl MCKIIIOUWTH BIIMSHUE COCTaBa Cyclia Ha Pe3yJbTaThl
HKCIIEPUMEHTA MOXKHO MCIIOJIH30BaTh CPEIy MOCTOSHHOTO COCTaBa!

I ntoxo3a (caxaposa, maremosa) 150 — 200 2

Jlpoorcorcesoti asmonuzam 5,0 o’
Bbuomun 0,02 o’
Boda 00 1000,0 cm’

[IpUroToBIeHHEIH cy6cTpar pasmuTh B OyThulku mo 200 cM’ ¥ Tyda xe
BHecth 1o 0,5 r© OTHpeccoBaHHBIX Ha BOPOHKE MCCIEIYEMBIX JPOXIKEH.
TmarensHo mnepeMemaTh 10 OJHOPOJHOW CYCNEH3MHM M WHKyOupoBatb. Ha
KOKIYI0 KYJbTypy FOTOBUTH 110 10 OyTBIJIOK U ONpPEAeNsaTh CTENEHb COpakKMBaHUs
¢ uaTepBasioM 6 — 12 — 24 u Gosee vaca.

TemneparypHbiii peXuM HHKYOAallUM MOXKET OBITh ONTHUMAIbHBIM IS
apoxokein — 28 — 30°C wmaM JKe yCTAaHAaBIMBATLCA B 3aBUCMMOCTH  OT
TEXHOJIOTMYECKUX 0COOEHHOCTEH.

N3mepenne BECTH A0 TPEX OJMHAKOBBIX PE3YyJIbTaTOB, NIEPBBIM U3 KOTOPBIX
CUMTATh KOHEYHOM CTeneHblo cOpaxkuBaHus. llepen wu3MepeHHeM IJIOTHOCTH
cyOcTpat ¢puiabTpoBaTh uyepe3 OyMakHbIN (UIBTP, BO3Bpallas B BOPOHKY IMEPBBIC
HOPLIHH.

Koneunyto creneHs cOpa)xMBaHUsA, MOKA3bIBAIOIIYIO KOJUYECTBO B CYCIE
COpOKEHHBIX BEUIECTB, CUUTAIOT B MPOLIEHTAX K UX Macce B UCXOJHOM cyOcTpare
o ¢opmyiie:
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(mCB —mCBI) - 100

mCB
rIe
mCB — maccosas 0015 cyxux eewjecme 8 HauaibHom cyocmpame, %o,
mCBIl — euoumass maccoeas 001 Cyxux eewecmse 6 cybocmpame HA MOMEHM
usmeperus, %.

Peructpuposars:

* KOHEYHYIO CTENEHb COpakUBaHUS,

* CKOPOCTh COpaKMBaHMS,

* IMHAMUKY COpaXKMBaHUs, BEIPAKEHHYIO IPAPUUECKH.

IHoagbemuas cuJia.

[TogpemHass cuima — OCHOBHOM TOKa3aTeldb KauecTBa XJeOOIMEKapHbIX
JIPOXOKEH; deM ObIcTpee APOXOKHU TMOJAHMMAIOT TECTO, TEM BBINIE UX KadeCTBO.
Xopolniie ApOXOKH MOJHUMAKT Tecto 3a 60 — 65 muH. B cooTrBeTrcTBUM C
TpeOOBaHUSIMU CTaHIApPTa MOABEMHAs CHJIa TOBAPHBIX APOXOKEH HE TOJDKHA
IIPEBBIIATE 75 MUH.

CnenyeT NOMHUTH, YTO TOABEMHAs CHUJIA JAPOAKEH MOXKET HECKOIbKO
U3MEHATHCS B 3aBUCUMOCTH OT BJIAXKHOCTH M Ka4eCTBa MYKHU.

Ioovemnasn cuna npecco8anHbIX OPOHCHCEU.
Cmanoapmmuuwlii memoo.

280 r nmmeHnYyHOM MyKH 85 %-0ro mnomosna nomMeuiaroT B TEPMOCTAT IpHU
Temmeparype 35°C He MeHee deM Ha 2 gaca. 3ateM moxorpesarot 10 35°C 160 cm’
2,5 %-oro pactBopa IMOBapeHHON COJNHM, 5 T aHAJIU3UPYEMBIX MPECCOBAHHBIX
JIPOXOKEH, OTBEIICHHBIX Ha TEXHUYECKHX Becax ¢ TouyHocThio g0 0,01 T,
cMemmBaroT B GapdopoBoil yamke ¢ 15 — 20 M IOATOTOBICHHOT0, KaK YKa3aHO
BBIIIE, PAacTBOpa IOBAPEHHON COJIM J0 HMCYE3HOBEHUS KOMKOB. Pa3BeneHHbIE
JOPOXOKKA OBICTPO BIMBAIOT B JEXKY J1aOOPAaTOPHONW TECTOMECHIBHOM MAIIMHBI C
yacToTod Bpamienust 135 06/muH. OcTaBIIMMCS PAaCTBOPOM COJIM ONOJIACKHBAIOT
YalIKy M3-MOJ JIPOXIKEW M TOXKE BBUIMBAIOT B JIEKY. 3areM HachmaroT 280 T
COrpeToi MyKH U BKJIHOYAIOT TECTOMECHIIbHYIO MAILIUHY.

Uepe3 5 MUH TECTOMECHIIBHYIO MAIlIMHY OCTaHABIIMBAIOT, BRIHUMAIOT TECTO,
npuaalT emy ¢opMmy OaToHa M KIAAyT B METANIMYECKYl0 (GopMy, TaKxke
NIpEABAPUTEIBLHO HArpeTyro B TepMoctare npu 35°C u cMa3aHHYIO0 pacTUTEIbHBIM
MacJioM.

IIpy OTCYyTCTBMM MECWIBHOM MAIIMHBI TECTO 3aMEIIMBAIOT BPYYHYIO,
co0JIr0/1ast YKa3aHHbIN BBILIE PEXKUM €T0 MPUTOTOBIICHUSI.

®opma (Puc. 21) nomkHa MMETh B MPOAOJBHOM M MONEPEYHOM pa3pe3ax
Tpamnenuio CIeIyOIUX BHYTPEHHUX Pa3MepoB (B CM): BEpXHUE OCHOBaHuA 14,3 X
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9,2, amxkane — 12,6 x 8,5, Beicota — §,5. Ha mnuHHBIE OOpTa €€ HaBEIIUBAIOT

MOTIEPEYHYI0 METAITMUECKYIO MEPEKIaInHy, BXOIAIIYI0 B popmy Ha 1,5 cMm.
[IpoOy craBar B Ttepmoctar ¢ Temmneparypoil 35°C u (pukcUpyOT Bpems.

Korzaa tecto KOCHETCSl HUKHETO Kpasi epeKyiaJuHbl, BHOBb OTMEYAIOT BPEMSI.

Puc. 21. ®opma 11 onpeae/ieHUs MOAbEMHOM CHJIBI IPOXKKEH.

CKkopoCcThIO  MOJBbEMA TECTa, WJIM TOJBEMHON  CHJIOW, CUYUTAIOT
MPOJOJDKUTEIBHOCTh (B MHHYTax) HaXOXACHHS Tecta B ¢GoOpMe C MOMEHTa
BHECEHUS €r0 10 COMPUKOCHOBEHUS C HUKHUM KPAeM MEepPEKIaJNHbI.

Xoporme ApoXiKH MOKa3bIBAIOT MOABEMHYI0 cuily He Oosiee 60 — 65 MUHYT.

«Ilo wapuxy»

Hasecky npoxoken maccon 0,31 r mepememars B crynke ¢ 4,8 cm3
nogorperoit 10 35°C Boapl. Jlo6asuts 7,0 T Mmyku II copra u OBICTPO 3aMelIATh,
npuaaB 3amecy GopMy IapHuKa, He MpUIHIMaIero Kk pykam. lllapuk morpy3uts B
crakaH ¢ Bojoii remneparypoit 32°C. Crakan nmomMectutsb B TepMocTat rpu 32°C.

PeructpupoBats BpeMs OT HOTPY>KEHUS 10 BCIUIBITHS LIapUKA.

Xopolire JpokKH MOKa3bIBAIOT MTOJIBEMHYIO CHITy He OoJiee 25 MUHYT.

Bpewmsi, 3aTpadeHHOe Ha BCIUIBIBAaHME IMIapuKa (MHUH), YMHOXAarOT Ha
K03(puueHT 3,5 U MOJIy4aloT BEJIWYUHY IOJABEMHOM CHJIBbI, ONpEAeNIeMYIO
CTaHJAPTHBIM CIIOCOOOM.

Ioovemnasa cuna cyxux oposcsiceil.

K HaBecke cymieHbIX Apoxoked (2,5 T), B3ATOM Ha TEXHUYECKUX Becax,
noo6asisaroT 30 oM’ BOJIONIPOBOJIHOM BOJbI, HarpeTou 10 35°C. CMmech NOMEAoT B
tepmoctaT npu Temneparype 35°C na 30 muH. K pasmokmmm apoxkam
no0aBisAOT 15 r nmennynoil Mmyku Il copra, THIaTeNbHO pa3MelIUBalOT U BHOBb
CTaBAT B TepMmocTar Ha 2 yaca. OJHOBPEMEHHO B TEPMOCTAT MOMEIIAKOT 265 T
MYKH TOTO %€ copTa, 130 cM’ BOjIbI, B KOTOPOil paCTBOPEHO 4 I MOBAPEHHOI! COJIH,
U craHgaptHyio gopmy (Pume. 21), cMa3aHHy0 pacTuTenbHbBIM MacioM. Yepes 2
yaca CMECh JpOXOKEH, BOABI U MYKH IIEPEBOAAT B JIeXKYy JlabopaTOpHOU

~67~



TECTOMECHJIBHON MaluHbI (WK 00JbIIyI0 (papOopoByIO YaIIKy), CMBIBasi OCTaTKU
cMecu 130 cM’ coIeBOro pacTBOpa, MOCTIE Yero 3achiaroT 265 T COrpeToi MyKH.
TecTo 3amemMBalOT B TEUEHHWE 5 MUH C MOMEHTa BHECEHHUs IPOXKEH, 3aTeM
nepeHocar ero B (opmy M Jajee NOCTYMAalT TaK ke, KaK MIpHU OIpeAesieHuu
NOABEMHOM CUJIBbI IPECCOBAHHBIX JIPOAIKEN.

Puc. 22. Knerku Saccharomyces cerevisiae.

eab padoThl.

W3yunth MeEXaHW3M CIOHPTOBOTO OpOXXKCHHS Ha TpUMEpe IPOXOKEH
Saccharomyces cerevisiae. O3HaKOMUTBCS C OCHOBaAaMU METOJIAMH OMPEICIICHUS
OpOAMJIBHOM aKTUBHOCTU JAPOAOKEH, WCIONB3yeMBbIX B J1a0OpPaTOPHBIX U
MIPOU3BOJICTBEHHBIX yCIOBUSX.

MarepuaJjibl 1 000pyI0BaHME.

CononoBoe cycno 8% CB, 8%-Hblil pacTBOp TIJIIOKO3bI, APOKKHU
IIPECCOBaHHbIC XJICOOMEKapHbIe, YUCTasi CyTOYHAs KyJbTypa XJIeOOTEKapHBIX
JPOXKEH, BEChl J1TA0OpATOPHBIE, MAHOMETPUYECKUU NPUOOp, METALTUYECKUE
dbopMBI IS OTIpEACIICHNs TIOIHEMHOM CHIIBI APOAOKEH, MepHbIe MHHAPHL 250,0
MJI, cTepuiibHbIE TUeTKH 10,0 Mit.

Xox padoThl.

1. B xonGy manomerpudeckoro npudopa Hanuth 190,0 M1 coiog0BOTO CyCio
n 10,0 M3 BOgHOM CyCcIEH3MM MPECCOBAHHBIX Apoxcke. TiaTenbHo
3aKpBITh PE3UHOBOM MPOOKOH C ra300TBOAHON TPYOKOM 1 MAHOMETPOM.
3aperucTpupoBaTh BpeMsi ¢ MOMEHTA BHECEHUS IPOKKEBOM B3BECH.

2. B xonby manomerpudeckoro mpudopa Hamth 190,0 Mt co1010BOTO CYCII0
1 10,0 MJ1 CyTOYHOM YKCTOM KYJIBTYPhI XJIEOONEKAPHBIX JPOAIKEH.
TiarenbHO 3aKpbITh PE3MHOBOI MPOOKOH C ra300TBOAHON TPYOKOH 1
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MaHOMETPOM. 3apErucCTPUPOBATH BPEMSI C MOMEHTA BHECEHHUS IPOKKEBON
B3BECH.

3. B xon16y manomeTrpudeckoro npudopa Hanuth 190,0 mu 8%-oro pactBopa
rroKo3bl 1 10,0 M1 BOTHOM CYyCIIEH3UU ITPECCOBAHHBIX JPOKIKEH.
TiarensHO 3aKpBITH PE3UHOBOM MPOOKOI € ra300TBOIHON TPYOKOH U
MaHOMETPOM. 3apETUCTPUPOBATH BPEMSI C MOMEHTA BHECEHUS JPOKIKEBOM
B3BECH.

4. B xon0y manomerpuyeckoro npuoopa Hanuts 190,0 mi 8%-oro pactBopa
ritoK03b1 ¥ 10,0 MJT CyTOYHOM YUCTOM KYJIBbTYPBhI XJIeOOTEKapHBIX
npoxcoxeit. TiareabHo 3aKpHITh PE3MHOBOM MPOOKOM ¢ Ta300TBOIHON
TpyOKOil © MAHOMETPOM. 3aperucTpUPOBaTh BPEMsi C MOMEHTA BHECEHHUS
JIPOXKKEBOU B3BECH.

5. IIpuroToBUTH HaBECKY MPECCOBAHHBIX Apoxiken maccou 0,31 T
nepemeInars B crynke ¢ 4,8 cm® nogorperoii 10 35°C Boxpl. Jlo6aButh 7,0
r myk# I copra u 6pIcTpO 3ameniath, mpuaaB 3aMecy GopMy IIapuKa, He
IIPUIIMIAOLIETO K pykaM. [Ilapuk morpy3uts B MEPHBIM HUIMHIP C BOJOU
temneparypoii 32°C. Crakan nomecTuTh B Tepmocrar npu 32°C.
PeructpupoBath BpeMs OT NOTPYKEHUS JO BCIUIBITHS IIapUKa.

6. IpuroroButh 280 T MIIEHHYHON MYKH cMemnath 1 160 cM® 2,5 Y%-oro
pacTBOpa MOBAapEHHOIT coiH, moxorperoro a0 35°C. B 15 —20 e’
COJIEBOT'O PacTBOpPa pa3BECTH S I IPECCOBAHHBIX APOKKEN 110
MCYE3HOBEHUS KOMKOB. Pa3Be/eHHbIE APOXIKU OBICTPO BIUTH B JACKY
nabopaTopHoil TecToMecuIbHOM. OCTaBIIMMCS pACTBOPOM COJTU
OIOJIOCHYTh YallIKy U3-TI0J APOAOKEHN U TOXKE BBUIUTH B IeXKy. Tyna xe
HACHINATh MPUTrOTOBJIEHHBIE 280 I' MYKH U BKJIIOUYUTHh TECTOMECUIBHYIO
MalmuHy. Yepes 5 MUH TECTOMECWIBHYIO MAILIMHY OCTAHOBUTb, BHIHYTh
TECTO, MpUaaTh eMy ¢popMy OaTOHA U YIOKUTH B CIICIIMATBHYIO
METAITNYECKYI0 (POpMY C MepeKIaAnHOM, MPEABAPUTEIHHO HATPETYIO B
tepMoctare rpu 35°C ¥ cMa3aHHYIO PaCTUTEIbHBIM MacioM. [lpu
OTCYTCTBUU MECUJIbHOIN MaIlIMHbI TECTO 3aMEIIATh BPYUHYIO, COOMI0Aas
yKa3aHHbBIH BBILIE PEKUM €ro npuroropiaeHus. [Ipody nmomectuts B
TepMocTat ¢ Temrneparypoit 35°C u 3adukcupoBath Bpems. Koraa tecto
KOCHETCSI HUKHETO Kpasi IePEKIIaIMHbI, BHOBb OTMETUTDH BPEMSI.
CKOpOCThIO TOABEMA TECTA, UIIU TOABEMHOM CUJION, CUNTATH
IPOAODKUTEIBHOCTD (B MUHYTaX) HaX0XKJIEHUS TecTa B (popmMe ¢ MOMEHTa
BHECEHHSI €r0 J10 CONPUKOCHOBEHHUSI C HUKHUM KPaeM IEepEKIIaIuHBI.

3axanue.

3apucoBath B pabouedl  TeTpaaW = NPUHIUNHAIBHYIO  CXEMY
MaHOMETPHUYECKOro Mmpubopa.

3apucoBath B pabodueil TeTpaau CXeMmy CrhenuaibHo (Gopmbl IS
ompeeraeHus OTbEMHOMN CHUIIBI.

3anucarh B paboued TeTpaaud pPe3yJbTaThl OMNPEACICHUs OpOaUIBLHOM
aKTUBHOCTH JPOAOKEH HA PA3HBIX MUTATEIBHBIX CyOCTpaTax.
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3anucath B paboueil TeTpaau pe3yibTaThl ONpPEAETICHUs MOABEMHON CHIIbI

«I0 WAPUKY».

3anucath B paboueil TeTpaau pe3ysbTaThl ONpeeeHUs MOABEMHON CHUIIbI

CTaHAaPTHBIM MCTOJOM.

KoHTpoJsibHbIEC BONIPOCHI:

1. laTh KpaTKyIO XapaKTEPUCTUKY OCHOBHBIX OMOXMMHYECKUX MPOIIECCOB,
MPOUCXOAAIINX MIPU KIETOYHOM CHUHTE3€ CIIMPTA U YIJIEKUCIIOTO ra3a;

2. Ha yem ocHOBaHbI MAHOMETPUUYECKUE METO/IbI OTIpeIeeHUs OPOAUIbHOM
aKTUBHOCTHU. VX 3HaUEHHE B UCCIIENOBATEINBCKOU U ITPOU3BOJICTBEHHOMN
MIPAKTHUKE.

3. Ha yeM OCHOBaHBI METO/Ibl OIIPE/ICJICHUS MOTbEMHOM CUJIBI Jposxoken. Mx
3HAYE€HUE B UCCIIEN0BATEIICKON U MPOU3BOJACTBEHHON MPAKTHUKE.

Jlureparypa:

1.

e

buorexHonorus: Teopusi U npakThka: YuyedHoe nocodbue nus By3os / H.B.
3arockuHa ¢ coanT.; [lox pea. H.B. 3arockunoii, JI.B. Hazapenko. — M.:
N3a. Onukce, 2009.

buorexunonorus. Ilpunmuner u npumenenue: Ilep. ¢ anrn. / Ilox pen. U.
Xwurrunca, J1. becra, JIx. JIxonca. — M.: Mup, 1988.

Kaumazos I'.C. [Ipox:xu OpoauibHbIX MPou3BOACTB. [IpakTudeckoe
pykoBoactBo. CII6.: U3narensctBo «JIAHDBY, 2012.

Mromnep 9., JIEbpdnep B. Mukonorus: [lep. ¢ nem. — M.: Mup, 1995.
Heseposa O.A. ITumesast TeXHOJIOTUS NPOAYKTOB U3 CHIPbS PACTUTEIBHOTO
npoucxoxaenus: YueOnuk / O.A. Hesepoma, I'.A. T'openmkosa, B.M.
[To3usikoBckuil. — HoBocuOupck: Cub. yHuB. u3a-so, 2007.

[IpakTukym 10 MuKpoOHoJoruu: YueOHOe mocodue Mg CTYJIEHTOB
BhICIIUX YyueOHbIx 3aBefeHuid / A.M. HerpycoB, M.A. Eropoma, JL.M.
3axapuyk u np.; [lon pen. A.W. HerpycoBa. — M.: N3narenbCkuii LEHTP
«Axanemus», 2005.

JlabopaTopHas pa6ora Ne 8.

Oo0Opa3oBaHue MOJIOYHON KHMCJIOTHI YUCTOH KYJILTYPOH

Lactobacillus acidophilus. Onpenenenue

KHCJI0TO00pa3yel aAKTUBHOCTH.

Teopernueckuii 0030p.

MomnouHokucbie 0aKTepuu MPEACTABICHBI YETHIPHMS POJTAMH.
Pon Lactobacillus — o0benuHseT NaIOYKOBUIHBIE OakTepuu, Gopma

KOTOPBIX BEChbMa pa3HOOOpa3Ha — OT KOPOTKHX KOKKOBUAHBIX 10 JIJTMHHBIX
HuteBuAHbIX (Puc. 23):
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Bonrapckas nanouka (Lactobacillus bulgarius) — kpyrnHble aJOYKH, 4aCTO
oOpa3ymomue JIIUHHBIE IEMOYKH. JITO CHIBHBIH  KHCIOTOOOpa3oBaTelb,
HaKaIuIMBaoIMi B Mosoke 2,5 — 3,5% monouHoi Kuciotsl. Mcnons3yercs npu
W3TOTOBJICHUH MTPOCTOKBAIIIH, KYMBICA.

Ceoipnas nanouka (Lactobacillus casei) — yacto BcTpevaeTcsi B Bujae Oosee
WM MEeHee NIUMHHBIX 1enovek. Hakannusaercs o 1,5% kucnotsl. Mcnonb3yeTcs B
CBIPOJICIIUU.

AmmnnodunbHas nanouka (Lactobacillus acidophilus) — B Monoke ciocoOHa
HakarmBarh 10 2,2% kucinoThl. VMcnonb3yercs B MpoU3BOACTBE alUI0(UIBHBIX
IPOAYKTOB, BbIpa0daThiBaeT aHTUOMOTHUYECKHUE BEILECTBA, aKTUBHA B OTHOIICHUU
BO30yAUTENEH KUIIIEYHBIX 3a00JI€BaHUH.

Puc. 23. KnerkuLactobacillus.

HenbOprokoBckass manouka (Lactobacillus  delbruckii) — 3epHoBas
TepMOpWIbHAS TAJIOYKa, BCTPEYACTCS MOOJWHOYKE, KOPOTKUMH U JUIMHHBIMU
nernoukamu. [IpuMeHsieTcs: B Mpou3BOACTBE MOJIOYHON KHCIIOTHI U XJICOOTICUCHHH.

Momnounokucnass mnanouka (Lactobacillus plantarum) — nebGonbIHe
MajouKu, 4acTO CLEIUICHHbIE MomnapHo win nenoudkoil. Hakammusator mo 1,3%
KHUCIIOTBl. DTO OCHOBHOM BO30ynuTeNnb OpOXEHUs MpU KBAIIEHUH OBOLIEH U
CHUJIOCOBaHUU KOPMOB.

Kanyctnas mnanouka (Lactobacillus brevis) — Bo30yauTenb OpoxeHUs,
POTEKAIOUIET0 MPU KBAIIEHWH KamycThl W orypuoB. CrnocoOHa oOpa30oBbIBATH
apoMaTUYEeCKHE BEIEeCTBA, MPHUAAIOIIME CKBAIIMBAEMOMY MPOAYKTY HPUSITHBINA
BKYC U apomar.

Orypeunas nanouka(Lactobacterium cucumeris) — KOpOTKas
IpaMIIOJIOKUTENbHAS OakTepus, HemoABWkHas. Pacmonaraercss mapamMu Wiu
uenoykor. OntumansHas temmeparypa ee pa3zsutus 20 — 25°C. Berpeuaercs B
paccoJie 3aCOJIECHHbBIX OTYPIIOB, KaIlyCThl, B CUJIOCE.
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PonStreptococcus o0BeuHSAET roMopepMEHTATUBHBIC OakTepuu
chepuueckoil WM OBaJIbHOM (OPMBI, JAENAIIMEeCSs B OAHOW IJIOCKOCTH U
pacroaratoiyecs napamu wim nenoykamu (Puc. 24):

Puc. 24. Knerku Streptococcus lactis.

MOJIOYHOKUCHIBIA ~ CTPENTOKOKK  (Streptococcus  lactis) —  KOKKW,
COEIMHEHHbIE TTOTIAPHO WJIM KOPOTKUMH Hienoukamu. B cpene nakarumsatot 10 1%
kucnoTel. Hexotopeie packl  oOpasytor aHTHOMOTMK  HU3uMH. [lupoko
UCIOJIB3YIOTCSl TIPU M3TOTOBJIEHUU Pa3HOOOPA3HBIX KUCIOMOJIOYHBIX MPOAYKTOB,
KHCJIOCTIMBOYHOI'O MAacJia, ChIPOB.

CnuBOYHBINA CTPENITOKOKK (Streptococcus cremoris) — chepruuecKkue KIETKH,
oOpasyromiye JUIMHHBIC IEMOYKU. [IpUMEHSI0T ero B 3akBacKkax BMeECTE C
MOJIOYHBIM CTPENTOKOKKOM. HEKOoTOphle mTaMMBbI BBIPaOATHIBAIOT AHTUOMOTHK
JUTUTOKOKITUH.

Crpentokokk TepMOpUIbHBIN (Streptococcus termophilus) — nnvHHbBIC
Henoykn KOkkoB. HakamnmmBaror okono 1% kucnotel. IlpumeHnseTcs BMecTe C
MAJOYKOBUIHBIMU OAaKTEPUSAMH TP M3TOTOBJICHUU PSDKCHKH, TPOCTOKBAIIIH,
BapeHIIa, ChIpa.

Apomarobpasyroiue CTPENTOKOKKHU (Streptococcus diacetilactis,
Streptococcus citrovorus) o00pa3yl0oT KpPOME KHUCIOT U YIVIGKHCIIOrO rasa
apoMaTuyeckue BemecTBa (3QUpHL, AMALECTHI), YTO OOYCIOBIMBAET apomar
KHCIIOMOJIOUHBIX MPOJAYKTOB.

Pon Leuconostos — o0benunsier rerepodepMEHTATUBHBIE KOKKOBUIHBIC
OaKTepuu, KOTOpble OBIBAIOT OBAJbHBIMHU M SWIIEBUAHBIMU. PO/ BKIIIOYAET BHJIBI
Leuconostos cremoris, Leuconostos lactis, Leuconostos oenos.

Pon Pediococcus — croga OTHOCSIT TOMO(EPMEHTATUBHBIE KOKKOBUIHBIC
Oaktepuu. JleneHune KJIETOK MPOUCXOAUT B JABYX IUJIOCKOCTSIX, B PE3yJbTaTE YEro
4acTo 00pasyroTcsi TeTpajsl WM rpo3absi. Ponm Bximowaer Bunbl Pediococcus
acidilactici, Pediococcus damnosus, Pediococcus halophilus.

MonouHoKHUCIO€ OpOXKEHHE MPEeJCTaBIsSIET CO00M aHa’pOoOHBIN Mmpolece
pasJioKEeHUsl yIIIeBOI0B (hepMEHTaMU MOJIOYHOKUCIIBIX OakTepuil ¢ oOpa3zoBaHUEM
MOJIOYHOW KHUCIOTBI M JPYTUX MPOIyKTOB. B 3aBucHMOCTH OT Buaa OakTepui,
MPOU3BOASIIUX 3TOT MPOLECC, KOHEYHBbIE MPOIYKThI OpOKEHUS MOTYT OBITh
pPa3HbIMU.

Paznmuuaror ToModepMEHTATUBHOE MOJOYHOKUCIOE OpOKeHHe, MpH
KOTOPOM MOJIOYHBIN caxap 00pa3yeT TOJIHKO MOJIOUYHYIO KUCIIOTY:
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CsH 1,06 — 2 CH;CHOH-COOH + 75,6 koxc

MOJIOYHas

[Ipu rerepodepMEHTaTUBHOM OpOXXEHUH, KPOME MOJOYHOW KHCIIOTHI,
o0pa3yroTcsl Apyrue TpPOAYKTHl  (JIETydyue KHUCJIOTBHI, CIUPTHI, JPHUPHI).
VYcnoxHeHue mpoiiecca OpOXKEHUsI CBA3aHO C TEM, UTO ITU OAKTEPUH COJEPKAT B
CBOMX KJIeTKax (epMeHT kapOokcuiiazy, a y roMo(pepMEeHTaTUBHBIX OAKTEPHIl OH
orcyrcTtByeT. OOmUNA XUMHU3M OSTOTO TIpoliecca MOXKET OBbITh TIPe/ICTaBIICH
CXeMaTHYEeCKUM yPaBHEHHEM TaK:

CsH 1,05 — CH;CHOH-COOH + COOH-CH-CH,COOH + CH3;COOH + CH;CH;0H + CO;

MOJIOYHAs STHTapHAast YKCyCHast 3TaHOI

+ H; + X kkan.

MosnouHokucible OaKTepUu OYEHb LIMPOKO PACHpPOCTPAHEHBI B IMPHUPOJE.
OHu Bcerjga MMEIOTCS B MOYBE, HAa MOBEPXHOCTH PACTEHUM, U 3TO SIBISETCSH
HUCTOYHUKOM UX MOCTOSIHHOTO MOSIBJIIEHUS B MOJIOUHBIX U APYTUX MPOTyKTaX.

MosnouHoKkuCble OaKTepuu HUMEIOT OYEeHb OONBIIOE MPAKTUYECKOE
3HAYEHUE, TaK KaK BbI3bIBAEMbII UMU MPOLIECC MOJIOYHOKHUCIIOIO OPOKEHHUS JIEKUT
B OCHOBE NepepabOTKH MOJOYHBIX MPOAYKTOB, KBAIICHUS OBOIICH, CHIOCOBAHUS
KOPMOB.

B kwucioii cpene wmHorue OakTepuM, B OCOOEHHOCTH T'HUJIOCTHBIE,
3aJIep)KUBAIOTCS. B CBOEM pa3BUTUM U 3aT€M COBCEM IIE€PECTAIOT pPACTH, B
pe3ysibTaTeé HACTyNaeT KOHCEPBUPOBAHME CHUJIOCA, OBOILEH IpU KBALIEHUU U
MOJIOYHBIX NMPOIYyKTOB. Takum 00pa3zom, KOHCEPBUPYIOIIKUM CPEACTBOM SIBJIIETCS
MOJIOYHAsi ~ KUCJIOTa, oOpa3yromascs B  HpOLecce  KU3HEAEATEIbHOCTH
MOJIOYHOKHCIIBIX OaKTEPHA.

B npoMBIIUIEHHOCTH UCHOJB3YIOT KYJIbTYpPHBIE pachl OaKkTepuil, KOTOphIE
UMEIOT Pl IPEUMYILECTB Nepe]l AMKUMHU popMamH.

IHeab padoThl.

N3yunte  MeXxaHU3M  MOJIOYHOKHMCJIOrO  OpOXE€HHS  Ha  IpUMEpe
TuOoGUIN3UPOBAHHON YUCTOM KyJIbTyphl OaktepuiiLactobacillus acidophilus.
O3HaKOMUTBCS C OCHOBAaMH METOIaMHU onpeaeneHus CKOPOCTHU
KHCIIOTOOOpa30BaHUs, MCIOJIb3YEMbIX B JIA0OPATOPHBIX M MPOU3BOACTBEHHBIX
YCIIOBHUSIX.

MarepuaJjibl 1 000pya0BaHKeE.

Mukpockornbl, pabouuid pacTBOpP METWIEHOBOI'O CHHET0, CTEPUIIBHOE
mosioko 100,0 mu, ctepuiibHas 3aBapka u3 pxkanod myku 200,0 T, mmoduibHas
kyneTypa Lactobacillus acidophilus, Becvl naboparopusie, pH-meTp, OropeTka s
TUTPOBaHUs, cTakaHbl xumuueckue 100 mi, creknsHubie nanouku, 0,1 H pactBop
NaOH, ¢enondraneun.
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Xoa padoThbl.

1. Conepxxkumoe (hrakoHa TMOPMIBHON KYIbTYphl Lactobacillus acidophilus
pasBectd B 10,0 M1 cTEepuiIbHOTO (DU3UOIOTHUECKOTO PACTBOPA.

2. V3 nonmy4eHHOr0 pa3BeieHUs MPUTOTOBUTH (PUKCUPOBAHHBIN Mpemnapar,
OKPACHTh €T0 METHJICHOBBIM CHHUM W MUKPOCKOITUPOBAThH B MACIISTHOM
MMMepcHH ¢ 06bexTrBoM MH-90%,

2. B psag npoO crepuiibHOM prkaHOM 3akBacku BHeCTH 110 1, 2, 3,4 u 5,0 M
pasBefieHHOM KyIbTyphl Lactobacillus acidophilus.

3. I[loaroToByieHHbIE TAKUM 00pPa30M MPOOBI TOMECTUTH B TEPMOCTAT Ha 24
vaca ripu 39°C.

4. I1o ucreyeHnn CpoKa MHKYOAITMH ONPEIEITUTh TUTPYEMYIO KUCIIOTHOCTh
KaXJI0M TTPOOBI.

5. 1o ucteueHnu cpoka MHKYyOAIMU ONPEJEIUTh AKTUBHYIO KUCIOTHOCTD
Ka)XJI0M TTPOOBI.

6. B psin mpo6 crepuinbHOTO MOIoKa BHeCTH 110 1, 2, 3, 4 u 5,0 mn
pa3BeneHHOU KyIbTyphl Lactobacillus acidophilus.

7. [loaroToBIEHHBIE TAKUM 00pPa30M MPOOBI TOMECTUTH B TEPMOCTAT Ha 24
gaca ripu 39°C.

8. ITo ucreueHnu cpoka MHKYyOAIMH ONPEAEIIUTh TUTPYEMYIO KUCIOTHOCTh
K101 MPOOBI.

9. Ilo ncreyeHnu cpoka MHKyOAIIMH OMPEIEIUTh aKTUBHYIO KHCIOTHOCTD
K101 MPOOBHI.

3ananue.

3apucoBaTh B paboueil TeTpaau mopdoioruto Lactobacillus acidophilus npu
IPOCTOM OKpAaIllMBaHUU.

3anucarb B paboueld TeTpaad Pe3yNbTaTbl ONPEICICHUS THUTPYEMOU
KHCJIOTHOCTHU B MPO0ax C p>KaHOU 3aBapKO.

3anucarb B paboueil TeTpaau pe3yiabTaThl ONpPENENEHUs AKTHUBHOU
KHCIIOTHOCTHU B MPO0ax C p>KaHOM 3aBapKOM.

ComocTaBuTh  pe3yibTaThl  OMNpEACNICHUS TUTPYEMOM U AKTHUBHOM
KHCIIOTHOCTH.

[locne wHKyOMpOBaHMs, HE TMepeMenuBasg NTpPoObl C MOJOKOM, JaTh
XapaKTePUCTHKY CTyCTKa B KaXJ0ll mpobe M pe3yibpTaThl 3amucarb B pabouyro
TETpajb.

3anucarb B paboueld TEeTpaad pPe3yJbTaTbl ONPEIACICHUS] THUTPYEMOM
KHUCJIOTHOCTH B MPO0axX ¢ CTEPUIHLHBIM MOJIOKOM.

3anucarb B pabodeil TeTpaau pe3yiabTaTbl ONpPENEJCHUsS AKTHBHOM
KHUCJIOTHOCTH B MPO0ax ¢ CTEPUIHLHBIM MOJIOKOM.

ComocraBuTh  pe3ysbTaThl  ONPENEIICHHUS TUTPYEMOM M AKTUBHOU
KHCIIOTHOCTH.

KoHTpoJsibHBbIEC BONIPOCHI:
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1. laTh OOIIyI0 XapaKTepUCTUKY KHCIOTOOOPA3YIOMINX OaKTepuH,
MPUHAICKANX K PA3IMYHBIM TAKCOHOMHYECKUM TPyTIaM 1
HCITIOJIB3yEMBIX B TIPOU3BOJICTBE MPOAYKTOB MMUTAHMUS;

2. JlaTh 00IIyI0 XapaKTEepUCTUKY OMOXUMHUYECKHUX KIIETOYHBIX TPOIECCOB
IIPY MOJIOYHOKHCIIOM OpOKCHUH;

3. Onmcarh CyIIHOCTh M METOJI OTIPEICIICHUSI TATPYEMON KUCIOTHOCTH
CpeIbl;

4. OnucaTh CYIIHOCTh M METOJI OTIPE/ICIICHUSI aKTUBHON KUCIIOTHOCTH CPE/IBI.

Jluteparypa:

1. buorexHosorus: Teopus U MpakThka: YuyeOHoe nmocodue aus By3os / H.B.
3arockuHa ¢ coanT.; [lox pea. H.B. 3arockunoii, JI.B. Hazapenko. — M.:
H3na. Onukce, 2009.

2. buorexHoIOTHs OpraHUYECKUX KHUCIOT U OEJIKOBBIX NpPENapaToB: ydyeOHOe
nocobue / E.. Mypatosa, O.B. 3to3una, O.b. llynsesa. — Tam60B : U3n-
B0 Tam0. roc. TexH. yH-Ta, 2007.

3. Hesepona O.A. ITunieBast TEXHOJIOTUS NPOTYKTOB U3 ChIPbS PACTUTEIBHOTO
npoucxoxnaenus: YdyeOuuk / O.A. Hesepoma, I'.A. I'openukosa, B.M.
[To3znsikoBckuil. — HoBocubupck: Cub. yuus. u3a-so, 2007.

4. IlpakTUKyM 10 MHKpOOHMOJIOTMHM: Y4eOHOe MocoOue JUisl CTYAEHTOB
BhICIIUX YyueOHbIx 3aBefeHuid / A.M. HerpycoB, M.A. Eropoma, JL.M.
3axapuyk u np.; [lon pen. A.W. HerpycoBa. — M.: U3narenbCkuii LEHTP
«Axanemus», 2005.

JlabopaTopHas padora Ne 9.

OkucjieHre CIUPTA B YKCYCHYIO KUCJIOTY 0aKTepUsiMU
Acetobacter.

Teopernueckuii 0030p.

IIpouecc OKHMCIEHUS 3TWUIOBOIO CHMPTAa B YKCYCHYIO KHCIOTY HOCUT
Ha3BaHUE YKCYCHOKHUCIIOro Opoxenus. [Iporecc Ha3pIBatoT «OpOKEHUEM) CKOpEe
10 TPaJWLIMHU, YEM MO CMBICIY, TaK KaKk OT OpOXKEHHUS OH OTIMYAETCA adpPOOHBIM
XapakTepoM. BpI3bIBaeTcs mpouecc Ipynioll OakTepHil, KOTOPBIE SBISIIOTCS
oOnuratHeiMu a’pobamu. JlroOasi cpena, conmeprkaimasi HEOOJBIIOE KOJIUYECTBO
CoupTa, HE UW30JHpPOBaHHAas OT arMmocdepsl, SBISIETCS OJaronpUsSTHBIM
cyOcTpaToM Uisl pa3BUTHUA YKCYCHOKHCIBIX OaKTepHi, MOMajalmIIuX TyJda H3
BO3/yXa.

B pesynbrate 3TOro mpouecca oOpa3yercsi yKCyCHas KHUCJIOTa U BOJAA.
Peaknust OKMCIEHUS ATWIIOBOTO CIIUPTA B YKCYCHYIO KHCIIOTY UJET 110 YPAaBHEHHUIO:
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CH3CH20H+ 02 = CH3COOH+H20 + 117 KKaan.

BbI3bIBaeTCs 3TOT MPOLECC CHEHATIbHON TpyNIol OakTepuid, Ha3bIBAEMbIX
YKCYCHOKUCIIBIMU  OakTepusiMU. YKCYCHOKHUCIOE OpOXEHHE JIETKO BO3HHUKAET
CaMONPOU3BOJIBHO B JKHUJIKOCTAX, COJAEPXKAIIMX HEOOJIbIIOE KOJUYECTBO CIUPTA U
OCTaBJICHHBIX OTKPBITBIMU IIpHU Temriieparype 30-35°C.

Bce ykcycHoOkHcCIbIe OakTepUH CTPOro a’poOHbIE MUKPOOPTaHU3MbI, OYEHb
MEJIKKe, MaTOYKOBUIHON (HOPMBI, HEMOJBUKHBIE, BCTPEUYAIOTCS B BHUJIE IJIMHHBIX
U3BUTHIX 1IETIOYEK, COCTOSIIIIMX U3 OJHOTO Psijia KJIETOK, Cliop He o0pa3ytoT. UMeroT
OYEHb IIHPOKOE PACHPOCTPAHEHUE B MPUPOJE U 4YaCTO MOSABISAIOTCS Ha
MOBEPXHOCTH JIETKO 3aKHCAIOLIUX OpOASIIUX KUAKOCTEH. MHOr0 yKCyCHOKUCIBIX
OakTepuil HaXOAWUTCS B BO3AYLUIHOW MbUIM, HAa TOBEPXHOCTH STOJ 3pPEJIOro
BUHOI'PAJA.

Haubonee wacto BcTpedaroTcss M LIMPOKO PACIPOCTPAHEHBI CIEAYIOLINE
YKCYCHOKHCJIBIC OakTepuu: Acetobacteraceti,  Acetobacterpasteurianum,
Acetobacterxylinum, Acetobacterkutzingianum.

Pa3nuunble BUIBI YKCYCHOKHUCIBIX OakTepuil MOXHO pasiauyarb g0
HEKOTOPOW CTENEHH IO BHEIIHEMY BUAY OOpa3yeMoil MMM IUIEHKH U PEaKIUHU C
MOOM.

Acetobacteracetinpencrapisger coO00H KOPOTKYIO IMajOyKy, HEMOJBUKHYIO,
OeccropoByto, 00pa3yIolyro IIPaBUIIHHBIC HEMOYKH (Puc. 25).
MonoMoKkpamuBaeTcss B KENITHIH [BET UM BEIHOCHT JIOBOIBHO BBICOKHE
KoHleHTpauun cnupta (10 11%). Yame Bcero pasBuBaeTcsi Ha nuBe. B xone
OKHCJIEHUSl CIIMPTa HAKaIlUIMBaeT B cpene N0 6% yKcycHOM kucinotel. Mmeer
ONTUMAIIHYIO Temmeparypy pa3Butusi okojo 34°C. OOpasyer TiagkKyio
CIIM3UCTYIO IUIEHKY, HE MOJHUMAIOLLYIOCS 10 CTEHKAM.

Acetobacterpasteurianumouetb Onuska K Acetobacteraceti,Ho OTINYaETCS
OT Hee TeM, UTO MOJ0M OKpaluBaeTcs (Tak ke Kak u Acetobacterkutzingianum) B
CUHUM 1IBET, a Ha MOBEPXHOCTH CyOcTpara 00pa3yeT CyXyr MOPLUIMHUCTYIO IIJICHKY .

AcetobacterxylinumB oTnvure OT BBILIEIPUBEACHHBIX NPEICTABUTENICH
o0Opa3yeT MOILIHYIO CIU3UCTYIO IUIEHKY, KOTOpas BIOCJIEICTBUHM YIUIOTHSETCH,
CTAHOBHTCS XPAIIEBUIHON M 3HAYMTEIHHON TONIIMHBL MOIOM OKpalmMBaeTcs B
CUHUH 1BET (peakuusi Ha TreMUIIeIUT003Y). [Ipu oKucIeHU ciupTa HaKaIIMBaeT
10 4,5% YKCYyCHOW KHMCIJIOTBI, KOTOPYIO Jlajiee OKHUCISET A0 YTIEKUCIOro raza u
BOJIBI. JTa yKCycHasi OakTepus BMECTE C APOXOKEBBIMU rpubamMu oOpa3yeT Tak
HA3bIBAEMBIN YaHBIA TPUO M yrmoTpeOsieTcst B ObITY JJI U3TOTOBIICHUSI HAITUTKA,
M3BECTHOIO 110J] HA3BaHUEM YaHOI'O KBaca.

Hapsiny ¢ BblenepeyncieHHbIMA TIPEICTABUTENSIMUA  YKCYCHBIX OakTepuit
UMEIOTCSI U JIpyTHe, KOTOPbIE MPEACTaBISIIOT OCOOBIA MPAKTUYECKUH HMHTEPEC B
NPOMBILUIEHHOM TIOJIy4Y€HUH YKCYCHOW KHCIOThL, 3T0 Acetobacterorleanenseu
Acetobacterschiltzenbachii.

AcetobacterorleanensepazBiBaercs dale Bcero Ha cia0bIX pacTBopax
BUHOTPAJHOr0 BMHA, KOTOpOE, Oaroaaps pa3BUTHUIO 3TOM OaKkTepuu, CTAHOBUTCS
COBEPILEHHO Npo3payHbiM. OOpa3zyeT oueHb MPOUYHYIO IUIEHKY. Mmeer BaxkHOe
3HaYEHHE B MIPOU3BOCTBE YKCYCa U3 BUHOTPAJHOIO BUHA.
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Acetobacterschiltzenbachiinveer hopMy CpaBHUTEIHLHO IIUHHOW TMAJOYKH.
OO0pasyeT CIUIONTHYI0 HETPOYHYIO IICHKY TOJBKO B CTapbIX KyJbTypax. MoXeT
HakarmBath B cpene a0 11,5% ykcycHOMl KHCIOTHI. SIBisieTcsl Ba)KHEMIIEH
KYJbTYPOU B MOJIYYEHUHU YKCYCa YCKOPEHHBIM CIIOCOOOM.

H.A. KpacwibHUKOB TMOJIOKWJI B  OCHOBY ONpPEACIICHUS  BHUJIOB
OMOXUMUYECKHE OCOOEHHOCTH (HaJu4Ke KaTana3bl, yCBOCHUE AMMOHHUIHON COJIH,
MUHEPAJIBHOTO a30Ta, CIIOCOOHOCTh K 00pa30BaHMIO MUTMEHTA) U Pa3Jeiui UX Ha
4 Bupna: Acetobacter peroxydans, Acetobacter aceti, Acetobacter melanogenum,
Acetobacter xylinum.

XK. Oparep Taxke HCHOIB30BAI IS KIACCU(PHUKAIMKA YKCYCHOKHCIBIX
OakTepuii OCOOCHHOCTH WX OHMOJOTHYECKOW JesTeabHOCTH. OH MpeioxKuI
paznenuTh WX Ha 4 Tpynmbl, Ha3BaHHBIE MO HauOoOJIee XapaKTEPHBIM
npeactaBurensim: Peroxydans, Oxydans, MesoxydansuSuboxydans.

H.K. Morunsauckuii (1960) mo mopdonoruu KieTok, pU3NOIOTUIECKUM H
OMOXMMHUYECKUX CBOWCTBaM, OOpa30BaHWI0O Ha TMOBEPXHOCTH BHHA IUICHOK,
pPa3JIMUHBIX MO BHEUIHHUM MpU3HAKAM, Pa3Jeiuil YKCYCHOKHUCIbIE OakTepuu Ha 3
rpynibl (I — mokpoB cyxoil, paBHOMEpHO pa3BUTHIN; [l — MOKPOB CIU3HUCTHIN,
mwiotHeld; [II — mMOKpPOB TOHKMWIA, MpPOCBEUMBAIOIIMKM) M Ha 9 BHUAOB poja
Acetobacter:

Acetobacterorleanense,
Acetobacterxylinoides,
Acetobacterxylinum,
Acetobacterplicatum,
Acetobacterascendens,
Acetobacterkutzingianum,
Acetobacteraceti,
Acetobacterpasteurianum,
Acetobactervini acetati.

Puc. 25. KnerxkuAcetobacteraceti.

[IpoMbllluleHHOE — MOJy4YEeHHE yKcyca  BeleTcs  JAByMsl  crocoOamu:
(dpaHIly3CKUM, OCHOBAHHBIM Ha OKHCICHMH BHHOTPAJHOTO BWHA, M OBICTPHIM
crocoboM. IIpu ObICTpOM crocoOe MPOM3BOJACTBA YKCYCa MCXOJIHBIM MaTepUaioM
CIly’)KUT pa30aBlIeHHBIA CIUPT, a «OpOXKEHHE» BelNeTCsl B OCOOBIX COCYHax,
HAIOJIHEHHBIX OYKOBBIMU CTPY>KKaMu. CIIUPT MPOTEKAET Yepe3 COCY b, MEAJICHHO
OKHCIISIETCS 10 YKCYCHOM KUCIIOTHI.
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[TonoxuTenbHas poJib YKCYCHOKUCIBIX OAaKTEpPUil COCTOUT TOJIBKO B
IIPOMBIIIEHHOM TOJyYE€HUN YKCYCHOW KHCIIOTBI, KOTOpasi IHUPOKO NPUMEHSIETCS B
NUIIEBOM NPOMBIIUICHHOCTH. BO BCEX OCTaJbHBIX CIIy4asix Pa3BUTHE YKCYCHBIX
OaKTepHil HEeXenaTrelbHO, TaK KaK OHHU SIBJISIFOTCS BPEIUTENIIMUA OpOIMIIbHBIX
npou3BoACTB. [losiBieHuEe UX B BUHE, MMBE, XJIEOHOM TECTE BBI3bIBAET CKUCAHUE U
110p4Yy IIPOJYKTOB.

IHeab padoThIl.

N3yunTh MexaHU3M YKCYCHOKUCIOTO OposkeHusi Oaktepusimu Acetobacter.
O3HaKOMHTBCS C OCHOBAaMH METOIaMHU OIpeaeIeHUs CKOpPOCTH
KHCIIOTOOOpa30BaHuUs, MCMOJIb3YEMbIX B JIA0OPATOPHBIX M MPOU3BOACTBEHHBIX
YCIIOBUSIX.

MatepuaJjibl 1 000py10BaHKE.

MUKpOCKOIIbI, TOpEeIMETHbIE U  TOKPOBHBIE  CTEKJA, CTEKJISHHBIC
nanouku,pH-meTp, OropeTka s TUTpOBaHUs, CTakaHbl xumudeckue 100 wmui,
koiOobl 100 mu,muneTkd Ha 1 MIL,CBEXKECOPOXKEHHOE CyCJI0, BUHHBIM YKCYC,
STUJIOBBIN ciupT, o,0,1 H pacrBop NaOH, dbenondraneun.

Xoa padoThbl.

1. [IpUroTOBUTH HAKOMUTENBHYIO KYJIBTYPY YKCYCHOKHCIBIX OakTepuid. Jlis
ATOTO B3ATHCBEKECOPOKEHHOE CYCIIO, U3MEPUTH TUTPYEMYIO U aKTHBHYTO
KHCIIOTHOCTb, Pa3IUTh MO KOJI0AM CJIOEM B 2 CM M MOJKHUCIUTh BUHHBIM
ykcycoM. K conepkrumomy ko101 mprbaBuTh emie 0,5 MII 3THII0OBOTO
criupTa AJisl 00oTalieHus: Cpeibl SHEPreTuYeckuM MatepuanioM. Konos
3aKpbITh BATHBIMU MTPOOKAMU U MIOCTABUTh HA 5 — 6 CYTOK B T€pPMOCTAT MpHU
temriepatype 30—35°C. Ilo ncreueHuun cpoka MHKyOAIMKU HA
MOBEPXHOCTH CPeJIbl MOABUTCS OEI0BAaTO-cepast MIIEHKA, COCTOAIIAs U3
YKCYCHOKHCJIBIX OaKTEPHIA.

2. IIneHky MUKPOCKOIIUPOBATh U OMPEACIUTh BUJT PA3BUBIIUXCSA YKCYCHBIX
OaKTepuH.

3. Jlst pacrio3HaBaHUs BUJA YKCYCHOKHUCIBIX OaKTEpHiA UCIIOTh30BaTh
OKpallMBaHue npemnapata ilogom. [Ipu nodaBnenun ona KieTku A. aceti
OKpAaIIMBaIOTCS B JKeNThIN UBET. KneTku 4. pasteurianum npu 1eACTBUU Ha
HUX H0JIa OKpAIUBarOTCs B cuHmid 1BeT. OOpa3ytomascs B Opoasieit
KUJKOCTH IUICHKA UMEET CYyXOi MOPIIMHUCTHIN BUA.IIpn Hanmuum A.
xylinumkieTku, Kak u 'y A.pasteurianum, OT M0Jja OKPAITUBAIOTCS B CHHUN
uBer. O0pasyromascsa B Opoasiiel >KuIKOCTH CIU3UCTAs TUIeHKA
OITyCKaeTCsl Ha THO KOJIOBI.

4. OnpeaenuTs TATPYEMYIO U aKTUBHYIO KUCITOTHOCTh TUTATEIBHOTO
cybcTpara mociie MHKyOHupOBaHUsI.

3amanue.
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3apucoBatb B paboueil  TeTpaauW  CTPYKTypy  oOpa3oBaBILIEHCS
MTOBEPXHOCTHOM IIJICHKHU.

3apucoBath B pabodeil TeTpaau pe3yabTaT MUKPOCKOIIMH MPUTOTOBICHHOTO
U3 TUICHKH Tpenapara.

3anucaTe B paboueil TETpaad W COMOCTABUTH PE3YNbTAThl ONPEACICHUS
TUTPYEMON U aKTUBHOM KUCIOTHOCTH.

KoHTpoJsibHbIEC BONIPOCHI:
1. IaTh 0011yI0 XapaKTEPUCTUKY YKCYCHOKHUCIBIX OaKTEepui U OMUcaTh UX
3HAYCHUCEC B HpOH3BOI[CTB€HHOﬁ ITPAaKTHKCE,
2. 1aTh 0oOLIyI0 XapaKTEepUCTUKY OMOXUMHUYECKUX KIETOUHBIX MPOLECCOB
MIPU YKCYCHOKHUCIIOM OpOKEHUU;
3. Ommcath CYITHOCTb U MCTOI OIIPCACIICHUA BPII{OBOﬁ MPpUHAOJIC)KHOCTH
YKCYCHOKHCJIBIX OaKTEPHiA.

Jluteparypa:

1. buorexHomorusi: Teopus U MpakTHKa: YdyeOHoe mocobue /s By3oB / H.B.
3arockuHa ¢ coasT.; [lox pen. H.B. 3arockunoii, JI.B. Hazapenko. — M.:
N3na. Onukce, 2009.

2. buorexnonorus. [lpunuunsr u npumenenue: Ilep. ¢ aurn. / Ilog pen. U.
Xwurrunca, [1. becra, [Ix. I>xonca. — M.: Mup, 1988.

3. buoTrexHONMOTHUs OpraHUYECKUX KHUCIOT U OEJIKOBBIX MpENnapaToB: ydyeOHOE
nocobue / E.M. Myparosa, O.B. 3wo3una, O.b. lllynsesa. — Tam6oB : U3x-
Bo TaMm0. roc. TexH. yH-Ta, 2007.

4. Heseposa O.A. IluieBast TEXHOJIOTUS MPOAYKTOB U3 ChIPbSl PACTUTEIILHOIO
npoucxoxaenus: YueOnuk / O.A. Hesepoma, I'.A. T'openmkosa, B.M.
[To3usakoBckuii. — HoBocubupck: Cub. yaus. uzn-so, 2007.

JlaboparopHas padora Ne 10.

Oo0Opa3oBaHue JJUMOHHOM KHUCJIOTHI IJIECHEBBIMH IPUOaAMuU
Aspergillus niger.

Teopernueckuii 0030p.

B npupone nuMoOHHas KUCIOTa BCTPEYAECTCS AOBOJIBHO 4YacTO, TJIaBHBIM
00pa3oM B HE3pesbIX IUIOAaX IUTPYCOBBIX, AaHAHACOB, TPYII, UHKUPA, OPYCHUKH,
KIIOKBBI # JIp. JIUMOHBI ¥ amnenbCUHBI OBUIM TJIABHBIMH HCTOYHUKAMU
€CTEeCTBEHHOM (pacTUTEIbHON) JUMOHHOW KHCIOTBI, KOTOPYIO IPOU3BOIUIN
npeuMyinectseHHO B Mranmuu, rae B cepeaumHe XIX B. Hadanu JI€MCTBOBATh
MIEPBBIC 3aBOJIbI MO MPOU3BOJCTBY KPUCTAJIIMYECKON JIMMOHHOW KHUCJIOTHI. 3aTEM
aHAJIOTUYHbBIC 3aBOIbI Hadau nerictBoBath B Kamdopuuu (CIIA), Ha ["aBaiickux
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octpoBax W B Becr-Unauun. /[Ing mnosydeHus JIMMOHHOM KHCIOTBHI ITyTEM
MUKPOOHOTO CHHTE3a B JTAOOPATOPHBIX YCIOBUSAX HCIOIH30BAIA MUKPOMHIIETHI —
Aspergillus clavatus, Penicillium Iuteum, Penicillium citricum, Mucor
piriformis, Ustina vulgarisu np., HO 1151 TPOMBILIJIEHHOTO OMOCHHTE3a Haubosee
noaxoasimuM okazancs  Aspergillus niger. BnocnenctBuu w3 Hero ObUIO
CEJICKIIMOHUPOBAHO MHOXECTBO IMPOU3BOACTBEHHBIX IITAMMOB JUJIsi OMOCHHTE3a
JUMOHHOM  KHUCJIOTBI M3 caxapo3bl. MHOrue OpraHu4YecKue BEIIECTBA
COpa)KMBAIOTCS MUKPOMMIIETAMH U MOTYT OBITh TPaHCHOPMUPOBAHBI B IUMOHHYIO
KHUCIIOTY, HO MaKCHUMAaJIbHBIN BBIXOJ TOJydaeTcs NpU OMOCHHTE3€ U3 Caxapo3bl
win QpykTo3pl. B mocnenHee BpeMms yCHEIIHO 3aBEPIICHbI 3KCIHEPUMEHTHI I10
OMOCHHTE3y TUMOHHOUW KUCTOTHI Apoxckamu Candida lipolytica vz napaguHoB u
HU3IINX CIIUPTOB (3TaHOJA) C BEICOKUM BbIX0J0M (80—140%).

Aspergillus niger 0THOCUTCS K KJaccy cyMyaTbhiXx IpuOoB (Ascomycetes),
CeMENCTBY acnepruuioBbiX (Aspergillaceae), pony Aspergillus, xotopblii B
HacTosiIee BpeMs HacuuThiBaeT cBbime 120 BumoB. Teno rpubda (Puc. 26) cocrout
U3 OECUBETHBIX, CUIBHO PA3BETBJIICHHBIX U MEPEIVIETEHHBIX MEX1Yy CO00M TOHKHX
HUTEd — TUd, oOpaszyrwmmx wmunenuit (rpubHuny). I'ndsl cenTupoBaHbl —
pas/ielieHbl MOMEePEUHBIMU TIEPETOPOAKAMHU (CenTaMu) Ha KieTku. [luamerp rud ot
3 1o 6 MkM. {11 acneprusuioB XapaKTepEeH MOBEPXHOCTHBINM CTEMIOLIUKUCS POCT,
OJIHAKO MPHU JOCTATOYHOM a’palliid U CTPOTOM COOJIIOJICHUH aCENTUKU OHU MOTYT
pa3MHOXAaThCA M B TOJIIE TBEPAOM W B TIyOMHEe >KuAKol cpenbl. Ilpu
IOBEPXHOCTHOM POCTE BO3BBILIAIOTCS OpraHbl IUIOJOHOLIEHUS — KOHUIAUEHOCLIBI,
KOTOpBIE OTXOJAAT OT OCOOBIX ONOPHBIX KIETOK Munenud. KoHuaneHocisl
IOPEICTABISIIOT COOON YTOJNILEHHbIE HEBETBALIMECS HECENTUPOBAHHBIE, CUIIBHO
3epHUCThIC Ha BuI rTudsl gmHOM 10 2000 MM u Oonee. Ha konmax
KOHUJIMEHOCIICB TOSABISETCS TMEPETsHKKa 0e3  MeperopojakH, — BBIIACIAIONIAs
«Iy3blpek» Oynaymiel rosoBku. Ily3blpex okpyrisercs, yBenuuuBaercs jno 400
MKM, Ha €ro TIOBEpPXHOCTH BBIPACTAIOT pAAUAIBHO  PACHOJIOKECHHbBIE
IPOJOJITOBAThIE OJHO- WJIM JABYXPSAHBbIE KIETKH — cTepurmbl. Ha cBOOOIHBIX
KOHIIAX CTEPUIM pa3MeIlaloTCs LEeNOYKaMHu 0oJiee MENKUEe KIETKU — KOHHJIUU.
Takoe cTpoeHHe TOJOBKM BHEIIHE MOX0’KE€ HAa HAKOHEYHUK JIEWKH, U3 OTBEPCTUI
KOTOPOro JBIOTCS CTpyHKH BoAbl. OTCrO/Ia pycCKOE€ Ha3BaHHUE aclepruiuia —
aeeunbld rpud. OJHAKO TOYHBIM NEPEBOJI TEPMHUHA AaCTEPriill — «KOCMaTas
rojioBa». KoHunnu — nokosimuecs KIETKH, ¢ MUHUMAJIbHBIM COAECPKAHUEM BOJBI,
[IAPOBUIHON WJIM 3JIMIICOBUIHON (POPMBI, CPETHUM pa3MepoM B IMomnepeyHuke 4
MkM. [loBepXHOCTH KOHUIWU — TUankas, OyrpucTas WIM IIUIMOBAaTasi, 4depHas
(OTKyma ¥ Ha3BaHHME JTOTO0 Tpuba niger) WIM KOPUYHEBAs C pa3IUYHBIMU
oTTeHKamMu. OKpacka KOHUIUN ONpeAessieT UBET BCE KOHUAUEHOCSIIEH
IIOBEPXHOCTH. UMCIIO KOHUINK HA KaXJ0M rojosBke pocruraer 10 teicsad. 3pensie
KOHUJMU OYEHbB JIETKO OTAEIIAIOTCS OT FOJIOBOK TOKOM BO3/yXa WJIU CTPYEU BOBI.
[TonaB B >XHAKYH0 MUTaTEIbHYI Cpely, OHM CHayajga HaOyxawT, a 3aTeM
npopacTarT, o0pa3ys OJHOBPEMEHHO OJMH WIM JBa TpopocTka (rudsl), Ha
TBEPAOHU cpele MpopacTaroT MPU HAJIUMYMM KaleIbHOXKHUJIKOW BIJIard, MOYTHU HE
HaOyxas. ['uda pacter Ha cBOOOJHOM KOHIIE; yAJIUHSISACH, 1aeT OOKOBBIE OTPOCTKH,
KOTOpBIE B CBOIO OUEPENb TAKKE YIUIMHSIOTCS, BETBATCS, MEPEIICTAIOTCA MEXKIY
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co0ol, 00pa3ysi KOJIOHWHU, BUAUMBIE HEBOOPYXEHHBIM riazoM. Yepes 1620 u B
HEHTpPaIbHOU TU(Ee HAYMHAIOT MOSBIATHCA 000COOJIEHHBIE KIETKH, M3 KOTOPBIX
BBIPACTAIOT KOHUAUEHOCHbI. OOpa3zoBaHue 3pesiblX KOHUIUN 3aKaHYUBAETCS Yepe3
3—4 cytok. PaccmotpeHnHblil ciocod pazMHOxkeHUs: Aspergillusniger Ha3piBaeTCs
OecnoabsiM. BooO1ie ke acneprusuibl MOTyT Pa3MHOXKAThCA U MOJOBBIM IyTEM —
MOCPEJICTBOM aCKOB, O0O0pa3yloIIMXCid B IUIOAOBBIX Tenax. OpHako pa3BUTHE
IJIOAOBBIX Tell Aspergillusniger tnipekpamjaercsi Ha camMOM paHHEW CTaauu U
HEJI0Pa3BUTHIC IJIOIOBHIE TEJIa MPEBPAIIAIOTCS B IUNIOTHBIE CKOTUICHHUS CIJIETEHHBIX
rud (ckieporuu). Muorue mrammel Aspergillusniger cxieponuu He 00pa3yloT.
['pu® MOXET pa3MHOXKATbCS U BErETATUBHBIM IIyTEM — OTAEJIUBLIMECS OT TuQ
YaCTULIbI CIIOCOOHBI CAMOCTOSTEIBHO PACTU U 0OPa30BbIBATH HOBBIN MULIEIUH.

Puc. 26. Aspergillus niger.
1 — eugpvr; 2 — konuouenocey, 3 — ny3vipek, 4 — cmepuemvl nepeozo psaoa;, 5 —
cmepuembl 8mMopo2o paoa;, 6 — KOoHUOuu,; 7 — ONOpHble KIemKu.

KusznenearenbHocTh AspergillusnigernposBisieTcss B Mpoueccax MUTaHUs,
JBIXaHWs, POCTa U B PEAKIMAX Ha BHEIIHHWE pa3fpakeHus. [lutanue u npIxanue,
HEOOXOJMMbIE OpraHu3My JUIsl CHHTE3a KJIETOYHOI'O BEIIECTBA M IOJIyYEHHUs
SHEPIUH, SIBISIOTCS OCHOBOM MeTabonun3Ma (oOmeHa BemiecTB). [lo Tuny nutanus
aCTIeprHJUIBl OTHOCATCA K T€TepOTPO(HBIM OpraHM3MaM, YCBAaWBAIOIIUM YTIIEPOT
U3 OpraHMyecKux coeanHeHuid. llocTymineHue B KIETKY pPacTBOPEHHBIX B BOJE
BEILIECTB MPOUCXOAUT ITyTeM Au(dy3uu U ocMoca yepe3 BCIO MOBEPXHOCTh Teja U
peryiupyercs UUTOIIa3MaTUYeCcKo MeMmOpaHoi. Takum oO0pa3oM OpraHusm
OTOMpaeT U3 OKpyXarwllel cpeapl HeoOxoaumoe mnuTaHue. BceneacrtBue
NOJIYIPOHUIIAEMOCTH LUTOIUIa3MaTUYECKO MeMOpaHbl 4Yepe3 Hee CBOOOJHO
IIPOHUKAIOT B OCHOBHOM MOJIEKYJIbI pacTBoputeins (Bojabl). [Ipu 3TOM riaBHOM
NBUOKYyIIEeH cuiol nud@y3uu sBIAsSETCS pPa3HOCTh KOHIICHTPALM BEIECTB B
OKpY>Karole cpeiae W B I[UTOIJIA3ME KIETKM (MIEPEeHOC M0 TpajHeHTy
KOHIIEHTpauu) — maccuBHas auddys3ua. BoONBIIMHCTBO APYrHX BEHIECTB
OPOXOJAUT dYepe3 MeMOpaHy Omarojaps CHENUaJIbHON cHUCTeMe IepeHoca,
HaXOJISIICHC B MeMOpaHe M COCTOSIICH M3 OCIKOB-TIEPEHOCUYUKOB U (PEPMEHTOB
nepmeasbl, KaTaIM3UPYIOIIUX CBS3b cyOcTpara c Oenkom-nepeHocuukoM. llpu
YY4aCTHUH IE€pMea3 OCYILIECTBISETCS IEPEHOC OJHMX BEIIECTB IO TI'PAJUEHTY
KOHIICHTpauu— obnerdyeHHas aud@ysus, Apyrux — MOPOTUB HETO—aKTHUBHBIN
TpaHcnopT. B nepBom cnyudae auddysus npoucxoaut 0e3 3aTpaTbl SHEPrUU, BO
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BTOPOM IIpH MEPEHOCE KaXXIOW MOJEKyJlbl cyOcTpaTa 3aTpadyMBaeTcsl OJHA
monekyna AT®. Tlo cpaBHeHHMIO C aBTOTpodaMu acHepriiiibl UMEIOT KIIETKH,
IPOHULIAEMbIE JUIsI BEUIECTB OOJBIIEH MOJIEKYJSIPHOM Macchl U 00Jiajarolue
BBICOKMM OCMOTHYECKUM JAaBiieHHeM (ocMoTpodsl). IluTaTenbHas cpena qoiKHA
colepkaThb BCE BELIECTBA WJIM HMX (PparMeHThl, KOTOpble HE MOTYT OBbITh
CHUHTE3UPOBAHbI KJIETKaMHM, HO HEOOXOAMMBI UM [UJIi POCTa, Pa3MHOXKEHUS U
cHaOxxeHwus sHeprueit. [lomHorieHHoe, cOanaHCHPOBAaHHOE MUTAHUE, YAOBIECTBOPSIS
T TOTPEOHOCTH OpraHuW3Ma, HE OOECIEeYMBAET HAKOIUICHHS B Cpele TaKHX
NEPBUYHBIX META0O0JIUTOB, KaK OPTraHUYECKUE KUCIOThL. Takum 0O6pa3om, moj00HO
BCEM JKUBBIM OpraHuzMmam, Aspergillusnigernyxxnaetcsi B OOBIYHBIX OpPraHOTEHAX —
yriaepoje, as3oTe, KUCJIOpOJAE, BOJOPOJE M MHOTHX JPYTMX JJIEMEHTax.
Copepxatcst BuTaMuHbl (MKT/T): TuamMuH 150; pubodnaBun 70—85; maHTOTEeHOBAS
kucnota 244-727; wumkormHamuna  120-840; ¢dommeBas kuciora 210;
nuankobanamu 178. CylliecTByeT MHEHUE, YTO MPUCYTCTBUE BUTAMUHOB B CpE/Ie
HE 00s513aTeNbHO, TaK Kak Aspergillusniger MOXeT CUHTE3UPOBATh UX caM. Bce xe
IPUCYTCTBHE HEKOTOPBIX U3 HUX B MUTATEJIbHOM cpelie »kenarenbHo. Tak, OMOTHH
HEOOXOAMM JUIi HOPMaJbHOTO (DYHKIIMOHHUPOBaHUS Bcex opraHusMoB. OH
SIBJISIETCS  MPOCTETUYECKOM Tpymnmoi KapOokcwia3. JloOGaBieHne HEOOIbITUX
KOJIMYECTB OMOTHHA B MHUTATEIBHYIO CPEIy CTUMYIHUPYET pocT Aspergillusniger.
AHanoruyHoe JEWCTBUE OKa3biBaeT J100ABJICHHE MAHTOTEHOBOM KHCIOTHI
(mpoctetnueckoit rpynnel  aneTwi-KoA). OOpa3oBaHue JIUMOHHOW KHCIOTHI
CTUMYJIUPYETCS] THAMUHOM.

Heanb padoThI.

N3yunts 0coOEHHOCTHM OOpa30BaHHUA JUMOHHOM KHCJIOTBI TpuOOM
Aspergillus nigerB pa3nuyHBIX YCJIOBUAX BbIpaliMBaHusl. (O3HAKOMUTBHCA C
OCHOBAMHM  METOJaMU  OMpEIEJICHUST  CKOPOCTH  KHCIOTOOOpa3oBaHUS,
UCIIOJIb3yEeMbIX B JJAOOPATOPHBIX U MTPOU3BOJICTBEHHBIX yCIOBHUSX.

MarepuaJjibl 1 000pya0BaHKeE.

MuKpOCKOIbI, MPEeAMETHBIE W TOKPOBHBIE CTEKJIA, CTEKJISHHBIC MaJOYKH,
pH-Metp, Groperka myisi TUTpoBaHUs, cTakaHbl xumudeckue 100 mut, konGer 100
mi,nunerku Ha 1 w 10 M, npemapoBaiibHble urbl, Bata, 20%-i pacTtBOp
caxapo3ssl, 10%-e pactBopsr NH4,NO;, KH,PO,, MgSO,4, FeSO,, 0,1 H pactBop
NaOH, ¢enondranenn, uncras Kyaprypa rpuda Aspergillus niger.

Xox padoThl.
1. ITpuroToButhk 200 Mi1 uTarenbHOU cpenbl, %: caxapo3a — 10,0; NH4NO;—
0,3; KH,PO4— 0,2; MgSO4— 0,05; FeSO4— 0,01.
2. OnpenenstoT UCXOHY0 KHCIOTHOCTh pacTBOpa ¢ nmomoinso pH-merpa.
. IlutarenpHyro cpeny TIIATEIBHO NEPEMENIATh, Pa3iauTh M0 50 MII B 4ETBIpE
KOHU4YecKHe Koaoouku 150 M, 3aKpbITh BATHBIMU MTPOOKaAMHU.
4. Bo Bce K0JIOBI BHECTH paBHOE KOJIWYECTBO crop rpubda. Konbsr moamnucars
Y IIOCTaBUTH B TepMmocTaT npu 28-30°C.

W
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5. NakyOupoBath 6 AHEH, KOTJa TUICHKA TPprUOa TOCTUTHET OOJIBIIION
MOIIHOCTH.

6. [{ns onpenenienust Cyxoro Beca MUIesus U3 Kojiobl Ne 1 u3Biaedb MULIEIUMA
rpuba, TIATEIbHO MIPOMBITH C HUKHEW CTOPOHBI BOJIOM, BBHICYIIIUTh IIPU
105°C B cymunbHOM 1ikady A0 MOCTOSHHOTO Beca. OnpenenuThb
TUTPYEMYIO U aKTUBHYIO KHCIIOTHOCTh (PUIIbTpATA.

7. Y3 xonOb1 Ne 4 akKypaTHO CIIUTh GUILTpAT U 1O MUIIEINH oaBecTu S50
MJI CBEXKEH Cpefibl, MOCIIE Yero Koja0y MOMECTUTh B TEPMOCTAT.

8. Ha ceapMmoii 1eHb onpeieTuTh KUCIOTHOCTD (PUIIbTpaTa U CyXoi Bec
MUIIETUS U3 KOJOBI Ne 2 ONUCaHHBIM BBIIIE CITOCOOOM.

9. Ha BocbMoOi#i IeHB ONIPEACIUTh KUCIOTHOCTH (PUIIBTPATa U CyXOH BeC
murenaus u3 kojio Ne 3 1 4 onmrMcaHHBIM BEIIIE CIIOCOOOM.

10. IIpenapoBasibHBIE U0 U3BJIECYb KyCOUKH MULIEIIUS U IOMECTUTD B KaILIIO
BOJIbI HA MPEIMETHOM cTekJie. [I[puroToBuTh mpenapar «pa3aaBieHHAs
Karuish» ¥ MEKPOCKOITUPOBATH € 00beKTHBOM 40™,

IIpeanosaraempble pe3yJibTAThI.

[TepBoe Bpems rpr® MHTEHCUBHO HAKAIUIMBAET KUCJIOTY J0 TE€X IOp, MOKa B
cpeae aoctatoyHo caxapa (koiaOoel Ne 1 u 2), U3 KOTOPOTO OH MOXKET
CUHTE3UpOBaTh KHUCIOTY. OJIHAKO, KaK TOJIbKO Cpella MCTOIIAETCs (OIbIT
MPOJOJDKACTCS B MPEXKHUX YCIOBHAX), MUIENHM Tpuba MpoaoiKaeT
YBEJIMYMBATLCS B Bece, HO Tpud HAUYMHAET mepepadaThiBaTh KHUCIOTY,
MUTasACh OT YacTu 3a ee cuer (koimba Ne 3). Kymbrypa ke, mosyduBIias
MOJKOPMKY caxapoM (kosida Ne 4), naet 3HaAUUTETbHBIN CKAa4OK B CTOPOHY
0O0JIBIIIETO HAKOIUICHUS KUCTIOTHI M YBEJIIMUEHHUS CyXOTr0 BECa MUIICIIHA.

3axanme.

3apucoBatb B pabodeil  TeTpagu  CTPYKTypy  OOpa3oBaBLIEroCs
HOBEPXHOCTHOTO MULIEIHSL.

Pesynbrate! omnbiTa 3anucaTh B TAOJIHILY.

Cnenath BBIBOJIBI 00 00pa30BaHUM JTUMOHHOU KUCIOTHI TpuOOM Aspergillus
niger B pa3IUYHBIX YCIOBUSAX.

3apucoBath B pabodeil TeTpaan pe3yabTaT MUKPOCKOIMH MPUTOTOBICHHOTO
U3 MULENNA [Ipernapara.

3anucaTe B paboueil TETpaau W COMOCTABUTH PE3YNbTAThl ONPEACICHUS
TUTPYEMOU U AKTUBHOM KUCIIOTHOCTH.

KoHTpoJsibHbIEC BONIPOCHI:

1. laTh 0OLIYyIO XapaKTEpUCTUKY IIIECHEBBIX IpHUO0OB Aspergillus niger n
OIKCaTh UX IKOJIOTUYECKOE 3HAUEHHE U BO3MOXHOCTH UCIIOIb30BAHUS B
HPOU3BOJICTBEHHO MPAaKTHKE;

2. JlaTp O0IIYyI0 XapaKTEPUCTUKY OMOXUMHYECKUX KJIETOUYHBIX IPOLIECCOB
IpY JIUMOHHOKHUCIIOM OPOXKEHUU;

3. OnucaTh CymHOCTh IPOUCXOISIINX MPOLECCOB MO BO3IEHCTBHEM
BHEIIHUX (DaKTOPOB.
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