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Beenenue

KauecTBo u3HHU 4en0BEKa, KOTOPOE B IEPBYIO OUEPEb ONPEIEIAETCS COCTOSTHUEM
3II0POBBS, 3aBUCUT OT OOJIBILIOTO KOJIMYECTBA (PaKTOPOB OKpYXKaroliel cpeabl. BaxxHpiM
00BEKTOM OKPYKAIOIIEH Cpelibl, CHOCOOHBIM OKa3aTh BaYKHOE BIMSHHUE HA 3/I0POBBE, SBIISIETCS
BO31ylIHAas cpena. OnpeneneHHOE 3HaYeHUE NPU POBEACHUH MUKPOOHOJIOTMYECKOT0 aHaIn3a
BO3JlyXa UMEIOT TAKHE 3arpsA3HUTEIH, KaK OMOJIOrMuecKre a’3po30u (0akTepuu 1 rpuosl).
MuKpoOHOIIOTHS BO3/IyXa MOMEIIEHHUH )KIITBIX W OOIECTBEHHBIX 3[JaHUH BO MHOTO Pa3
MPEBBIIIAET 00CEMEHEHHOCTh HAPYKHOTO BO3/lyXa, YTO OOBICHIET CHOCOOHOCTh
MHUKpPOOPIraHW3MOB BCTYIATh C OPraHU3MOM YeJIOBEKa B CaMble pa3Hble B3aUMOOTHOILIEHUS] — OT
cuMOMO03a 710 mapasuTh3Ma. B cooTBeTcTBHM ¢ AEHCTBYIOIIEH HOPMATUBHOM TOKyMEHTaluel
MHUKpPOOMOJIOTMUECKUN aHAJIN3 BO3/lyXa HEOOXOAMMO MTPOBOAUTD HA MPEIMET OOHAPYKEHUS
MaTOT€HHBIX MUKPOOPraHU3MOB. MUKpOOHOIOTMUECKUI aHAJIN3 BO3/1yXa MPOBOJIAT C LIEIBIO
OTIpeJIeNIeHus COJIep>KaHus B BO3yxe OaKTepuid, UX BUJIOB M YUCICHHOCTH.

Br100p 1mkoIpHOTO IOMEIIEHHsI B JaHHOU paboTte He ciydaeH. [1Ikoma — 310 mecTo, T/e
MOCTOSIHHO HAXOJUTCS MHOTO JIOAEH. DTO MECTO, Ie IETH MPOBOJIAT OOJBIIYIO YACTh JHS.
[TpoucxoauT NOCTOSTHHBINH 0OMEH MUKPOQIIOPOM, TPUHOCHMOM Ha Ok 1€, OOYBH, a TakK¥Ke
KOHTAaMHUHAHTHOW WJIM TTATOTEHHOW U YCIOBHO-TIATOTEHHON MUKPO(IOPOH YeoBeKa.
eab 1aHHO# padOTHI-ONIPEEICHNE YPOBHI MUKPOOPTaHM3MOB B BO3AYX€E IIKOJbHBIX
KaOMHETOB HA MPOTHKECHUH JTHS.

[To xoxy BbINONHEHUS PAOOTHI PELIANKCH CIEAYIOIINE 3ada4u:

1.IIpopaGoTaTh aKTyaiabHbIE JTUTEPATYPHbIE HICTOYHHUKH TI0 33JaHHOU TEME;

2. OnpenenuTs KOJIMYECTBO MUKPOOPTraHU3MOB B IIKOJIBHOM ITOMEIIECHUH B Pa3HOE BpPEMs JIHS;
3.01eHUTh AMHAMUKY YPOBHS 3arpA3HEHHOCTH B BHIOPaHHOM MOMEIICHHH;

4. Tlpeanoxxuth peKOMEHIAINH 110 YCTPAHEHUIO UMEIOLIEICS MPOOIEMBIL.

I'mnore30ii uccae0BaHUSA MOCTYXUIO MPEINOJIOKEHUE, YTO YPOBEHb MUKPOOPTaHNU3MOB B
IIKOJIbHOM KaOMHETe Ha MPOTSHKEHUU Y4eOHOTO JHS OyJIeT MEHSThCS U 9TO OylIeT 3aBHCETh OT
BPEMEHU CYTOK M CTEHEHH OUMCTKH BO3/1yXa B KaOMHETE.

O0BeKT McciIe]0BaHUSI-MIUKPOOPTaHU3MbI B BO3/IyX€e LIKOJIBHOTO KaOMHETa.

IIpeamer uccaenoBaHus-IMHAMUKA HAKOTIEHUS! MUKPOOPTaHU3MOB B BO3/1yX€ IIKOJBHOTO
KaOuHeTa.

MeTtoabl HccIeA0BAHUA-TEOPETUYECKUI aHATIN3 JINTEPATYPHBIX JAHHBIX, CTATUCTUYECKUH,
ceAuMeHTalMOHHBIN (MeToa Koxa)

AKTYaJIbHOCTb JAHHOT'0 MCCJIeJOBAHNS JOCTaTOUYHO BBICOKA, €CIIM YUECTh IOBCEMECTHYIO
CUTYaIMIO NIaHAEMUHU ¢ KOpOHaBUpYcOM. Jlaneko He BO BCEX rOpoJiax ydalyecs Nepeliy Ha

JUCTAaHIIMOHHOC OGy‘ICHI/IC. MHOFI/IC, KaK B HaIlICM IopoJe, 06y11a10Tc;1 B OOBIYHOM (I)OpMaTC C



COOIIIOJICHHEM BCEX CAaHUTApHBIX TpeboBaHmii PocrioTpebHaa3opa. 3a KaxapIM KIlaccoM
3aKpEIIeHO KOHKPETHOE IIKOJIBHOE MTOMEIICHNE N KabuHeT. Y 10cTaTOYHO BaKHO B JJAHHOM
CHTYalluu IOCMOTPETh Ha MUKPOOHBIN COCTAaB B BO3/LyX€E IIKOJIbHBIX KAOWMHETOB, M HA TO, KAKOBA
UX TUHAMHUKa Ha IPOTSHKEHUU YIEOHOTO JHSL.

Poccust He 0MHOKA B CBOEM CTPEMIICHHH HAJIAIUTh OYHBINA yaeOHbIH npouecc. [1o manHbM
UNICEF, Tpena nogaepxaino 6osiee 70 crpan. Hayunoe coo01ecTBo Bee elie He BhIpadoTano
OJIHO3HAYHOT'O MHEHHS O TOM, HACKOJIKO BEJIMKA POJIb I€TE B pacIpOCTpaHEHUN

KOpOHaBHpYyca.



I'maBa 1. Oco0eHHOCTH MHKPOOHOI0 COCTaBa BO3AYLIHOM CpeAbl LIKOJBHOIO

Ka0uHeTa (1O JAHHBIM JHUTEPATYPhI).

CoBpeMeHHbIH 4eI0BeK 00JIbLIYI0 YacTh CYTOK (10 20—22 4) NPOBOAMT B 3aKPHITHIX
MOMEILEHUSAX PAa3IMYHOT0 HA3HAUYEHHUs, B KOTOPBIX UMEETCS HEMAJIO UICTOYHUKOB 3arpsi3HEHUs
BO3]lyXa. Bo3ayx MI0X0 BEHTUIUPYEMBIX 3aKPbITHIX TOMEIEHUN — JKHJIbIE TIOMEILEHNUS,
ayIuTOpUH, OOJFHIUYHBIC TTaJIaThl, KKHOTEATPbI U JIp. — HEOJArompHusITHO BIUSET HA
camouyBcTBHe Jtoel. [losBustoTcs xanoobl Ha TyXOTY, 3aTpyIHEHUE JbIXaHUs, TSHKECTD
T'OJIOBBI, TOJIOBHYIO 00J1b, OTIMBOCTb, COHJIMBOCTD, MaJICHHNE YMCTBEHHOH, a 3aTEM U
¢dbusmveckoit padotocnocobHoctr. Ha mpumepe mkosbl, BO3ACMCTBUE 3arpsiI3HATENIEH BO3TyXa B
3HAYUTEIILHON Mepe HE MOAACTCsI KOHTPOJO CO CTOPOHBI OTACIBHBIX JUIL (YIEHUKOB) — IS
3TOrO TPEOYIOTCS IEHCTBUS CO CTOPOHBI aAMUHHUCTpauK. CHUXKasi ypOBEHb 3arpsi3HEHUs
BO3JlyXa B IOMEIIEHUIX, MOKHO YMEHBIIUTH KOJIMYECTBO 00JIE3HEN, BHI3BAHHBIX

pecnupaTopHBIMU WH(EKIUIMHU, 3a007I€BaHUH CEP/Ila U paKa JIETKUX.

B Bo311yX MUKpOOBI 110T1a/1al0T B OCHOBHOM C ITOBEPXHOCTH MOYBBI BMECTE C MBUIMHKAMH,
YaCTUYHO — HUX OTKPBITHIX BOJIOEMOB BMECTE C KalleIbKaMu BOJIbI, a TAKXKe OT YeIOBeKa,
YKUBOTHBIX, PaCTCHUH U IPyrux opranu3MoB [1]. B Bo3ayxe Moryt ObITh 0OHAPYKEHBI TTOUTH
BCE€ BUJI MUKPOOPTaHU3MOB, KOTOPbIE HACETSIOT OUBY, XOTS BO3YX U SIBISIETCS CPelloil He
COBCEM OJIarompusATHOM [Tl CYIIECTBOBAaHUSI MUKPOOOB. MUKpPOOPraHU3Mbl HE MOTYT
Pa3MHOXAaTbCs U Pa3BUBATHCS B BO3AYXE U3 — 3a OTCYTCTBUSI B HEM MMUTATENIbHBIX BEIIECTB,
NercTBUS ynbTpaduOoJIETOBBIX JIyuel, COTHEYHON paJlallii U BBICBIXaHUs. 3arpsi3HEHUIO
MHUKpPOOaMH BO3TyXa CIIOCOOCTBYIOT BETPHI MPH 3aCyIUIUBOM MOT0/1e, HE3aIUIIEHHOCTh MOYBbI
€CTECTBEHHBIM MTOKPOBOM MJIU HCKYCCTBEHHBIM MOKPBITUEM, IBUKEHUE TPAHCIIOPTA, JIOACH WU
KUBOTHBIX. KOTMUECTBO MUKPOOPraHW3MOB B BO3yX€E KOJIEOIETCS B IMPOKUX Mpeernax.
Haubonee 3arps3HeH BO3yX KpyIHBIX POMBIIUIEHHBIX TOPOJOB. B cenbckoif MecTHOCTH
BO3JIyX 3HAYUTENBHO YHIIE, YeM B UuepTe ropoja. B 3umMHHMIT mepro KoJIMm4ecTBO MUKPOOOB B
BO3JlyXe MEHbIIIE, YeM B JeTHHH. OCOOEHHO MHOTO MHUKPOOPTaHU3MOB B TJIOXO
MIPOBETPUBAEMBIX TIOMEIIECHUSIX U MPU OTCYTCTBUU BIAXKHON yOOpKU. B momemnieHusx npu
AHTUTUTMEHUYECKOM Cyxol yOopKe MbLIb MOJHUMAETCS B BO3AYX, YBIIeKas ¢ co00i maccy
MUKp0OO0B. PactipocTpanenue nmbut Haj 3emiieid mpoctupaercs Ha BeicoTy 110 11 kM. Tlo mepe
MobeMa BBEPX 3aIMbUIICHHOCTh BO3/IyXa, @ BMECTE C HE U 00CEeMEHEHHOCTh MUKPOOPraHu3MaMu

IpOTrpeCCUBHO YMCHBIIACTCA.

Muxkpoddiiopa Bo3ayxa 04eHb pa3HOOOpa3Ha M HACUUTHIBAET COTHHU BUIOB, HO

npeoGnanaIOT B BO3QYXC CIIOPOT'CHHBIC U o6pa3y10LuI/Ie IIUTMCHT CEll'[pO(I)I/ITHBIC 6aKTCpI/II/I.



Cpeny MUKpOOPraHH3MOB, OOMTAOLINX B BO3/yX€, CYIIECTBYIOT KaK CanpoUTHI, TaK U
Mapa3uThl, IPUCHOCOOUBIINECS K OOUTAHUIO B )KUBBIX OPraHU3Max KUBOTHOTO WU
PacTUTENILHOTO MTPOUCXOXKACHUS. MHOTHE U3 HUX CIIOCOOCTBYIOT PAa3BUTHIO HH(PEKIIMOHHBIX
3a00JICBaHMH Y JIFOJICH, KUBOTHBIX, PACTCHHIA, 00YCIIaBIMBAIOT MOPYY IMUIIEBBIX MTPOIYKTOB,
pa3pymaioT 00bEKTHl OKpYyKaromien cperpl. [larorenras Mukpodiopa nmomnagaer B BO3IyX
BMECTE C KaleJbKaMH CIIOHbI U MOKPOTHI IIPH KalllJIe, pa3roBOPe, YNXaHbE, a TAKIKE BMECTE C
YaCTUYKaMU IbUIM U3 IIOYBBI U € PA3JIMYHBIX IPEAMETOB. MUKpO Qiiopa Bo3ayxa
XapaKTepU3yeTCsl HEMOCTOSHCTBOM, T. K. IIPEJCTaBI€Ha MUKPOOPraHU3MaMH, 0OUTAIOIINMU B
nmoyse U Boje. Bo3yx, o0ceMeHEeHHbIN KpYMHBIMU OaKTepuaibHbIMU KaIlJISIMU, IPEACTABIISET
c000¥ MaJIOYCTOMYHMBYIO CHCTEMY. [IMTETEHOCTD HAXOXK/IEHUS B BO3yXe MUKPOOOB U
JIMCTAHIUS UX PAaCIpoCTpaHeHus B 310 (ase HeBenuku. Peumenckuii C. C. [1] ycraHOBHII
MHOTO(a3HbII XapakTep OaKTepUaNIbHbBIX Karelb:

1. KpynHokarnenbHasi, Wi KpynHosiiepHast gasza (yactuibl guaMerpoM > 100 Mkm

2. MenkoxanenbHas, WA MeJKosiiepHas ¢aza (4acTUIbl JuaMeTpoM OT 1 10 5 MKM);

3. [IpuieBas aza (quameTp 3aBUCUT OT pa3Mepa MbIIEBBIX YaCTHUL, C KOTOPBIMH COEIUHSIETCS
MHMKPOOPraHU3Mbl; KaK MPABUIIO, pa3Mephbl YaCTHI] IbUIM HAaX0a4Tcs B npeaenax ot 1 go 100

MKM).

Mernkue OakTepranbHble Karjld UMEIOT HUYTOKHBIM BEC, YTO CIIOCOOCTBYET UX
JUITUTEIHbHOMY HaXOKJICHHUIO B BO3/yX€ U PaCCEMBAaHUIO Ha OoJblne paccTosiHUs. CKOPOCTh HX
JBUKEHHS u3Mepsercs BeanunHoi 0,3 MM B cekyHy. MenkokanensHas ¢aza umeeT 00Jibloe
SMUAEMUOJIOTMYECKOe 3HAUCHHE — C MEJIKMMH KarlJIIMU 10 BO3JIyXYy PacCeHBAIOTCS pa3InyHbIe
MUKPOOPIaHU3MBbl, 1a)K€ UyBCTBUTENbHbIE K BHEITHUM BO3ACHCTBUSIM MUKPOOBI U BUPYCHI —
MAaJI0YKU KOKJIIOIIA, WH(IIOAHIIBI, MEHUHTOKOKKA, KOPHU U T. . BRICTpoTa NBMKEHUS B BO3AyXE
OaKTepuaNbHON MBLUTN ONPEACIAETCSI HHTEHCUBHOCTD BO3IYIIIHBIX BUXPEH U MOXKET KOJIe0aThCs
ot 0,3 m/mun 10 0,3 M/c. Poibs 6akTepuanbHOM MBUTA COCTOUT B PACIIPOCTPAHECHUH C
BO3JIYIIHBIMH TEYCHUSIMH TE€X BHJIOB MUKPOOPTAaHHU3MOB, KOTOPBIE MPHU BBICHIXAaHUU HE TEPSIOT
KU3HECTIOCOOHOCTH (BO30yauTeNnb TyOepKynesa, ciopoBsie (hopmbl). B mocneanee Bpems Bce
ocTpee BCTaeT MmpobiieMa MUKPOOHOJIOTUYECKOTO 3arpsi3HEHUS BO3/TyXa, MPUYUHON KOTOPOTO

ABIIACTCA ACATCIIBHOCTDb YCJIIOBCKA.

B ocHOBHOM B aTMOC(epHOM BO3/1yXe BCTPEUACTCS TPU I'PYIIIBI OPraHU3MOB:
1) natorenHsie GOPMBI;
2) NOYBEHHbIE CIIOPOHOCHBIE AMMOHHU(UIIMPYIOIINE U THUIIOCTHBIE MUKPOOPTraHU3MBbI;

3) rutecHeBbIe TPUOBI U IPOXKIKH.



bakrepuanbHas 00CEeMEHEHHOCTh BO3TyXa KHUJIBIX IIOMEIIEHUI BO MHOTO pa3 MPEBBIIIAET
00CEeMEHEHHOCTh HaPYKHOTO BO31yxa. MHUKpoQIopa Bo3ayxa 3aKphITHIX TOMEIICHUI
OTIIMYAETCS IO CBOEMY XapakTepy. 371ech B OOJIBIIOM KOJTHUYECTBE COAEPKATCS MUKPOOBI —
HOpPMaJbHble OOUTATENIN HOCOTJIOTKH YEJI0BEKA, a TAK)KE I1aTOT€HHbIE MUKPOOBI, [TOTIa1al011e
13 MOJIOCTH pTa MpH Kalllle, YUXaHUH, pa3sroBope, cMexe. BTOpbIM HCTOUHUKOM BO3AYIIHON
MATOT€HHOM (DIOPHI CITYXKAT OTKPBIThIE OYard MOpPayKeHUH Ha JIOOBIX ydacTKax Teina. bompime
CKOIUICHHUS JIIOIEH U JUIUTENbHOCTD NPeObIBaHUS UX B IJIOXO BEHTUJIMPYEMBIX TOMEILIEHUAX
CHOCOOCTBYIOT MaKCHMaJIbHOMY 3arpsI3HEHUIO BO3/lyXa NaTOreHHON (IIOpOH.

CanuTtapHas MUKpOOHOJIOTHS U3ydaeT MUKPO(IIOPY OKpYKaIOLEH Cpelbl,
B3aMMOOTHOLIEHNE MUKPO(IIOPHI C OPraHU3MOM, BIUSHUE MUKPOQIIOPHI U TPOIYKTOB €€
AKU3HEJESATEIbHOCTH Ha COCTOSIHUE 3/10pPOBbs YENIOBEKA, Pa3padaTbiBa€T MEPOIPUSITHS,
Mpenynpexaanie HebIaronpusITHOE BO3AeHCTBIE MUKPOOPTaHU3MOB Ha 4yenoBeka..[ 3, 4]

baxTepun, cocraBisioniyie MUKpo(hI0py BO3AYIIHON CPEIbl 3aKPHITHIX TOMEIICHHUH,
OTHOCSITCS K NPOKAPHOTAM — J0SICPHBIM MPOCTEUIITNM OJJHOKJIETOUYHBIM (pOpMaM >KU3HU, HE
UMEIoIIe SAEPHON MEMOpaHBI.

[IpokapuoThl B OTJIMYKE OT SYKApUOT HE UMEIOT OKPYKEHHOTO MeMOpano# siapa. [IHK B
BH/JIE 3aMKHYTOU B KOJIbIIO MOJIEKYJIbI CBOOOIHO pacrojiaraercs B HuToIiazMe. Jta
«bakTepHuanbHas XpOMOCOMay COJIEPKUT BCIO HEOOXOAUMYIO JUIsl pA3MHOKEHHSI KIIETKU
unpopmanuio. Kpome Toro, B MpoKapuoTHUECKOHN KIETKE MOTYT COJepkKaThCsl HEOOIbIlINe
koJibiieBbie MosieKyibl JIHK — mmasmumel.  PuGocomsl mpokapuot mensble (70S), yem y
9yKapuoT. Y mpoKapruoT puOOCOMBI, (pepMEHTHI OETTKOBOTO CHHTE3a U COCTaB KJIETOYHOM CTEHKU
HUMEIOT psii 0COOEHHOCTEH, O1arogapsi KOTOPHIM Ha KJIETKY MOTYT CHelU(pHUecKu
BO3/ICCTBOBATh MHOTHE aHTHOHOTHKHU. [3,4]

OcHoBHBIMU MOp(hoIOTHYECKUMU (hOpMaMU MPOKAPUOTUUECKON KIETKHU SBISIOTCS
KOKKOBH/IHbIE, MAJIOYKOBHUIHBIC, U3BUTHIC M HUTEBUIHBIE (hopMBI. [IpokapuoTsl chepuueckoit
(hopMbI (KOKKH) NP ATCHUH B OAHOMN MIIOCKOCTH 00pa3yroT Maphl KJIETOK (AUTIIIOKOKKH) WIIH
LEMOYKH (CTPENTOKOKKH). [Ipy paBHOMEpPHOM AENICHUH B TPEX Pa3HBIX HAMPABICHUIX
BO3HUKAIOT IMAKEThl IPABUIBHON (POPMBI - capuuHbl. [Ipy HepaBHOMEPHOM JIEIEHUH B pa3HBIX
HanpaBJIeHUAX 00pa3yIOTCs KJIETOYHbIE CKOIJIEHUS! HENPaBUWILHON (POpMBI — CTA(HIOKOKKH.
Hunuuapudeckue NpoKapuoThl (aJIOYKOBUIHBIE) pa3IMYaroTCs M0 BETMYUHE OTHOILICHUS
JUTMHBI KJIETKH K €€ MONepeYHuKy, A KOpuHePOPMHBIX OakTepuil XapakTepHa OynaBooOpa3Has
WM U3MEHYMBas HenpaBuibHas Gopma. [Ipu HanuuuM y naJouKOBUIAHBIX OAKTEPUN CLIOPBI OHU
MOTYT UMETh (hopMy OariuLI Ui KIocTpuanid. [IpokaproTsl cimpaneBuaHoN GopMel
XapaKTepU3YIOTCS Pa3HbIM YHCIOM BUTKOB: Y CIIUPHIUL — HECKOJIBKO BUTKOB, Y BAOPHOHOB -

OJWH.



K HUTEBUIHBIM OaKTEPHUSIM OTHOCSTCS aKTHHOMHIETHI. [3]

ITo xnaccuduxanum bepmpku, Oaktepuu nenarcs Ha 4 oTHena: TPAMINKYTHl — OAKTEPUH C
TOHKOH KJIETOYHON CTEHKOH, TpaMOTpULaTeNbHbIe; PUPMHUKYTHI — OAKTEPUHU C TOJICTOU
KJICTOYHOUM CTEHKOMW, TPAMITIOJIOKUTEIILHBIN; TEHEPUKYTHI — OAKTEPHH «MSTKHEY, «HEXKHBIE» 0e3
PUTHIHOM KJIETOYHON CTEHKH; MEHJIO3UKYTHI — apXe0aKTepHUu, OTIIHYAIOIINECs 1e(eKTHON
KJICTOYHOM CTEHKOM. [4]

Knerounas cTeHKa y TpaMIOJI0KHUTEIbHBIX OAKTEPU TONIIE, YEM Y TPAMOTPHIIATEIIbHBIX.
Bonbiryro yacte Maccsl (40-90%) K1€TOYHON CTEHKH IPaMIOIOKHUTENIbHBIX OaKTepuil
COCTaBIISIET TMETITHAOTINKAH (MypErH), KaBaJICHTHO CBS3aHHBIN C TEHXOEBBIMU KHCIOTaMu. B
KJIETOYHOH CTEHKE IPaMOTPHIIATEIBHBIX OaKTepHil MENTHAOTINKAHA COJIEPKUTCS MeHbIIe (5-
10%). UmenHo Gnarogapsi CBOMCTBY MENTHIOTIMKAHA B3aUMO/IEHCTBOBATh C KPACKOM,
TPaMIIOJIOKHUTEIbHBIE OAKTEPHH CIIOCOOHBI TPH OKpacKe 1Mo ['paMy yiepKuBaTh TreHIIHAHOBBIN
(buoIeTOBBIN B KOMITICKCE ¢ HoaoM. [6,7].

JIposxK# B cOcTaBe MHKPOQIOPHI BO3AYIIHOW CPEABl BCTPEUAIOTCS YAaCTO M HAXOATCS B

COCTOSHUH CIIOP.



I'nasa 2. XapakTepucTuKa MaTepHaIoB U HCIOJIb30BAHHBIX METO/I0B.

Jlnist perieHus MOCTaBICHHBIX 3a/1ad HaMU OBbLT MPOBEJICH SKCIEPUMEHT 110 OTIPEICIICHUI0
MUKPOOHOW 3arpsA3HEHHOCThIO ydeOHoro kaOunera Ne317 Jlumes COBpEMEHHBIX
TexHoJIoTui ynpasinenus Ne2, (kabunera, rae oOydaeTrcs aBTOp HCCIIECAOBaHUS), TEpen
HavasioM ypokoB (9-00 wacos, mociie BToporo ypoka -B 11.15 gacos, u mocne 06paboTku
BO3/[yXa YCTAHOBKOW-OAKTepHUIUIHBIN penupkyastop (puc.l). JlaHHBIA OYHCTUTENH
(oOmydatenb) TmpemaHa3HAueH JUIA  00e33apakHuBaHUS BO3/lyXa B IIOMEIICHUSX.
O06e33apaxrBaHne BO3AYIIHOTO MOTOKa MPOWCXOJHUT B TPOIECCE €r0 MPHHYIUTEIHHOU
MUPKYISIUAN 9epe3 KOPITyC, BHYTPU KOTOPOTO pa3MelleHa OaKkTepHIHIHAas, HeOOJIbIION

MOIITHOCTH, YNbTpadHroIeTOBas JIaMIIa.

Puc.1. Penupkyasitop 0akTepuuuIHbIi

[IpenBaputenbHO B YCHOBUSAX  OMOXMMHYECKOM
nabopatopun ®I'BOY BO Ilen3zeHckuii rocymapcCTBEHHBIN
arpapHblii YHMBEPCUTET ObLIM MPUTOTOBJICHBI MUTATEIbHBIC
cpenpl Ans MHUKpoopranu3moB. CHayana TOTOBWJIM MSICO-
nentoHHbIl OynmboH (MIIB). Jlns mpurotoBieHuss Msico -
MENTOHHBIX cpen MBI WCIIOJIb30BAIH MACHOU
0y1b0H, KOTOPBIM MOJy4anu cienyrmuMm obpasom: 500 r

MEJIKO HU3pYyOJIEHHOTO CBeXero msca 0e3 KOCTeW, >Kupa u

CYXOXXWIMI 3allMBalldi B HMAJIMPOBAHHOW KacTproyie 1 1
BOJIONIPOBOJHOM BOJbI, Harpero 1o S50°C, u ocraBisiad HactauBathes 12 4 mipu
KOMHATHOW TeMIiieparype. Msaco OTKUMalM, SKCTPAKT NPOLEKHUBAIN YEPE3 Mapiro CO
ciioeM Bathl U KUMATWIM 30 MUH U1l CBEPThIBaHUS KOJUIOMJIHBIX OEJIKOB M (pUiIbTpOBAIH
IBaKJbl (MEpBBIA pa3 yepe3 Mapillo C BaTOM, BTOPOH — uepe3 OyMaxKHBIH (QHUIBTD).
@unpTpaT JOAMBAIU BOAOH a0 1 11, pa3auiau B KOJObI, 3aKpbUIM BaTHBIMM NPOOKaMu U
cTepwin3zoBan B JabopaTopHoMm ctepunusarope npu 120°C 20 muH (mpoOku Koabd
3aKpBIBAIOT CBEPXY KoJMaukaMu U3 Oymaru). BaTHble mpOOKU TOJIKHBI OBITh MJIOTHBIMH,
TaKk KaKk OHHU CIYXaT (QUIBTPOM, NPENATCTBYIOIIUM IPOHUKHOBEHUIO OakTepuil w3

BO3yXa IIOCJIC CTCpUIIN3AallNH.

MsicHoit 6yJ'IBOH MOJKET OBITH HCIIOJL30BaH B J1000€ BpeMsd U HPUTOTOBJICHUA
COOTBCTCTBYIOIIIHUX CPCI. I[J'I}I MMPUT'OTOBJICHUA MIIb k 1 1 MscHOTO 6y.]'IBOHa Z[O6aBJI$IJII/I

5—10 r nenmona (nepBbIi MPOAYKT THAPOIU3a OeNKa) A MOBBIIICHUS KAJIOPUWHOCTH



cpenbl M S T nosapeHHou conu IS CO3JIaHUS OCMOTHYEeCKOM akTtuBHOCTU. Cpeny

HarpeBpajin 10 paCTBOPCHHUA IICITOHA, TIOCTOSAHHO IMMOMCIIHBAI.

3areM yCTaHABIWBAIM HEHTpPANbHYI0O WM CIA0OIIEIOYHYIO PEaKIHI0 CpEeJbl,
npunuBas 20%-ue1ii pactBop NaxCO3z 10 NMOCHHEHHS BIIaXHONH KpPAaCHOH JaKMYCOBOM
oymaxku. Ilocne ycranoBnenus pH cpeny cHoBa kumsatwim 5—10 MuH, u Oenkw,
CBEPHYBILIMECS NPU M3MEHEHUW PEAKIMH Cpeabl, OT(GUIBTPOBHIBAIIM 4Yepe3 OyMaKHBIN
¢bwibTp 6e3 ocBeTiieHus OyiapoHA. MsconentonHslid arap (MITA) roToBuiIH CleayOIIM
obopazom. K 1 1 MIIb pobGaensiim 15— 20 r arap-arapa. Cpemy HarpeBaid [0
pacTBopeHus arapa (temmneparypa ero riaieHuss — 100 °C, 3atBepaeBanus — 40 °C),
YCTaHABIIMBAIU CIIA00MIEIOYHYIO peakinuio cpeabl 20%-abM pactBopoMm NapCOs. 3atem

MSICOTIENITOHHBIN arap pasziuBayiv no yamkam [letpu.

b !
Puc.2.MsiconenToHHblii arap pasiuBaercs no yamkam Ilerpu.

[Ipu pa3nuBe arapa HEOOXOAUMO CIeTUTh 3a TeM, uToObl MIIA He octhiBan Huxke 55C u
pacrpeensics Mo yamke paBHOMEpHBIM cioeM. [locne 3acThiBaHUsI YallK¥ TOTOBBI IS

paloTBHI.

Z[J'ISI ONPpCACIICHUA KOJINYCCTBA MUKPOOPTaHU3MOB B BO3JYXC HaMU OBLII HCIOJIb30BaH
CEIUMEHTALIMOHHBIA METO,. CC}:[I/IMCHTaHI/IOHHBIﬁ METOA (MCTO,Z[ KOXB,) OCHOBaH Ha
OCCHaHMU TIBUIMHOK MW KaIlleJlb BMECTC C MHUKPOOPraHM3MaMH Ha TTOBCPXHOCTH

MUTATEIILHOMU CpCAbl B OTKPBITBIX YalllKax HeTpI/I.



KoHTpob Bo3Myxa moMeneHui mpoBOIWIH ClieyromuM oopaszom. [loce
3aCThIBaHUS arapa 4yalikyd IepeHOCUIIN B UCCIIEAYEMOE TOMEIIICHHE, OTKPBIBAIM KPBIIIKHU,

YTOOBI BCSI TOBEPXHOCTH MUTATEIBHOM Cpe/Ibl ObLIA OTKPBITA MMOJHOCTHIO. Yarku

OCTAaBJISUTM OTKPBITBIMH B T€UEHUE 5 MUHYT (puc.3).

Puc.3. 5-MI/IHYTHafl IKCIMO3ULIMA Mmepea ypoxKkaMu IJd 0CCIaHUuA MUKPOOPIraHusmMoB B

yamku [erpu.

3aTeM YalllKK 3aKpbIBaJIM, IEPEBOPAYMBAIIM BBEPX JHOM M MOMEIIAIN B TEPMOCTAT.
Yamku ¢ MITA BeiaepxuBarot npu temneparype 37 °C B reuenue 24 u.
JIns ompeneneHns KOIMYeCTBa MUKPOOPraHu3MoB B 1 M° Bo3myxa momb3yrores dopmymnoii B.JT.
OMeEISIHCKOTO, COTJIACHO KOTOPOM Ha MOBEPXHOCTh 4YallKW Iuomaabio 100 cM? oceaer B

TEYEeHHE 5 MUH CTOJIbKO MHUKPOOPTaHU3MOB, CKOJIBLKO MX cozepkutcs B 10 nv® Bosyxa:
X=a+100+5+100/ST,

IJie a - YUCI0 KOJNOHUI, BRIpoCIIuX Ha yamke; 100 - mepecueT miomamu yamku Ha 100 cm?; 5 -
sKcno3unus 4amku no OmensaHckomy, MuH; 100 - mepecuer Ha 1 M BO3/yXa; S - TUIOIIAIh

vamku [erpu (78,5 cm?); T - BpeMs SKCHO3UIMM OTKPBITON YaIIKH, MUH.

C kax/10¥ Yallky IpOBOAWIN OKpalllMBaHWE MUKPOOPraHu3MoB meTtojoM I'pamma. Ilepen
TEM KaK HayaTh OKpallMBaHHe, TOTOBWJIM Ma3Ku HccienyeMbix Oakrepuid. Jlns storo Ha
MPEIMETHOE CTEKJIO KamaloT BOJYy M OakTepuanbHON meTiell A00aBIAOT Tyda KyJIbTYpY

MHUKPOOPraHU3MOB. 3aTCM, IOCJC MMOJHOT'O BBICBIXaHHUS BOJbI, Ma30K (bI/IKCI/IpyIOT - IpeaAMETHOC



CTEKJIO IMPOHOCIT HECKOJIBKO pa3 Haj IulaMeHeM ropenku. OkpaiivBaHue Ma3koB 1o ['pamy
6oee APPEeKTHBHO, YEM OKpaIIMBAHHE >XUBBIX OAKTEPHUil - C MEPTBBIMH KJIETKAMH JIydIle
CBSI3BIBAIOTCS MOJICKYJbI Kpacutelns. OKpallMBaHUE MPOM3BOIMTCS B HECKOJIBKO AITAloB: Ha
(UKCUPOBaHHBI Ma30K HAKJIAIbIBAIOT HEOOJIbIINE KYCOYKH (HIBTPOBATBHOW OyMaru u
HAJIMBAIOT OCHOBHOM KpPACHUTENlb — IEHIIMAHBHOJICT, COYCTS 3-5 MHUHYT CHUMAIOT OKpAIICHHYIO
GuIbTpOBaNBHYIO Oymary M 3ajluMBalOT Ma3ok pactBopom Jlrorons wa 1 munyry. [Ipu stom
npenapar temHeeT. CnuBaioT pacTBop Jltorosis m o06pabaThIBalOT Ma30K YHUCTBHIM ATHJIOBBIM

CIUPTOM: KallaloT HECKOJIbKO Kallelb Ha Ipemnapar, ciycts 20 CeKyH 1 CIIMBaroT.

[Ipouenypy mnostopsitoTr 2-3 pa3a. IIpombIBalOT CTEKJIO C HCCIEIYyEMbIM IpEnapaTom
JUCTWIMPOBAHHON BOJOW. [IpOM3BOAAT JOMOJHUTEIBRHOE OKpAallMBAHUE - JOKPAIIWBAIOT
npenapat ¢ykcuHoM. Cryctst 1-2 MUHYTBI KpacuTelnb CMBIBAlOT. [locie BBICBIXaHUS BOJBI
M3y4aloT Ma3oK TOJI MHUKpPOCKOTOM. ['pammosoxxkurtenbHble OakTepun OyayT HWMETh CHHE-

(uoJIeTOBBIN LBET, FPAMOTPUIIATEIBHBIE - PO30BBINA MIIH KPACHBIH.

"
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Puc.4. IlpuroroB/ieHHbIe MA3KH



I'maBa 3. Oco0eHHOCTH AMHAMUKH HAKOIIJICHHS] MUKPOOPTraHU3MOB B BO3/yXe IIKOJbHBIX
Ka0UHETOB.
3.1. Pe3yabTaThl HCCIe10BAHUS.
B cBoem mepBoM uccieoBaHUM Mbl OOHAPYXKWIIM, YTO B KOHTPOJIBHOM BapHaHTE (TO €CTh
0 Hayaja ypOKOB) B Bo3ayxe kabOuHera 317 wmacca Haxommwiock 600+30,2 emuHMIT

MHUKpPOOPraHu3MoB Ha 1M3. B KOHTPOJBHOW YaliKe BBIPOCIO KOJOHWUU OAKTEPHd M HHU OJTHOM

KOJIOHUH I'PUOOB | JAPOXoKel (puc.8). ITH JaHHBIE COOTBETCTBYIOT HOPME.

Puc. 6 IIpeodaananu rpamMoTpunare]bHble 0aKTepUH NAJT0YKOBUIHON (popmbI



B onbiTHOM (nIOCITE 2-X YPOKOB) BAPHAHTE BBIPOCIIO YHCIIO KOJOHHN OaKTEpUi M IPOXOKEH, Y4TO
cocraBwio BMmecte 1040£80,9 emmuun mukpoopranu3smoB Ha Im3 (puc.7). DTo 4mCIO He

MpeBbIIIaeT HOpMy. Bee nanHbIe npeacTaBieHs! B Tadnuue 1.

Kaouner Koa-Bo equnnl | CTenenb  3arpsi3HEHHOCTH
MHKpoopranu3moB Ha 1 M3 | Bo3ayxa

[TepBoe xonTpospHOE | 600+30,2 Hopma

UCCIICIOBAHUEC

OnsiTHOE 1040+80,9 He npesbitiaer Hopmy

UCCIICIOBAHUE

Bropoe xonTpossHOE | 660 £50,5 Hopma

UCCIICIOBAHUEC

Puc.7 Beipocuine K0J10HUH N0CJIe ONBITHOIO MCCICAOBAHUS.



Puc. 8 I[po;mxenble KJIIETKH MMOCJI€ ONIBITHOI'O HCCJICA0BAHUA

Bo BTOpOM KOHTPOJIBHOM HCCJIEIOBAHUM Tocie 0OpaboTKM Bo3AyXxa B KaOWHeTe

OaKTePUITUIHBIM PEIUPKYIATOpoM Habmomanock 660+50,5 mMukpoopranmsmoB Ha M3. Cpenn

00OHAPYKCHHBIX KOJIOHH OOJIBITHHCTBO COCTABIISUTH KOJOHUU aposxskeit (puc.10).
. _

Puc.9 Boipocimue KOJIOHHHU N0C/Ie BTOPOr0 KOHTPOJIBHOI0 HCCIeJ0BAHUS.



Puc. 10 /Ipox:keBble KJIETKH MOCJ€ BTOPOT0 KOHTPOJIBLHOI0 HCC/IeI0BAHMS
JlpoxcKeBble KIIETKU MOTJIA ObITh 3aHECEHBI B MIOMEIIEHUE C YaCTUYKaMU IMHUIIU, B YACTHOCTH, C
xJ1Ie000yTOUHBIMU WJIM KOHAUTEPCKUMHU U3JeNusMUA. Hamu ycTaHOBJIEHO, 4YTO JPOXKH HE
MO/IBEPratoTCsl YHUUTOKEHUIO OaKTepULIMTHONW yCTaHOBKOM. BeposTHO, B BO3/yXe IIKOJIHHOTO
KaOMHeTa MPUCYTCTBOBAIM HE TOJBKO BEreTaTUBHBIE IPOXOKEBBbIE KJIETKH, HO M HX CIIOPBHI,

KOTOpbIE MPH MONAJaHUN HA TUTATEIbHYIO CPEly IPOPOCIIU U IaTH PA3BUTHIO KOJIOHUHU.



3.2. BoiBojbI.
1.0cBoeH cequMeHTaIMoOHHbIH MeTo 1 (MeTo 1 Koxa).
2. YCTaHOBIEHO, YTO B TIEPBOM KOHTPOJHHOM BapuaHTE (0 Hayajga YpPOKOB) B BO3JyXe
kabunera 317 naxoamnock 600£30,2 enunnn Mukpoopranu3mMoB Ha IM3. [loyyeHHbIe qaHHBIC
HE TPEBBINIAIOT JOMYCTUMBIE CaHUTapHble HOPMBI. C yTpa MIKOJIbHBIE KaOWHETBI MOIOTCS C
OaKTePUITUIHBIMU CPEJICTBAMU U IIPOBETPUBAIOTCA.
3. B omeiTHOM BapuaHTe (MOCIE YPOKOB) KOJIMUECTBO MHKPOOPTraHu3MOB Beipocio o 1040+80,9
eJIMHUI] MUKPOOPraHW3MOB Ha IM3, BKIIOYAs APOXOKU. DTO YHCIO TAKXKE HE IPEBBINIACT
HOpMY, HO HaONIOJaeTCsl CYIIECTBEHHOE TMPEBBIIICHHE OT IEePBOHAYAIBHOTO YPOBHS.
KonmnyectBO MHUKpPOOPraHM3MOB 3aKOHOMEPHO BEIpOCIio Tocie 2,5 4. JIposkKeBble KIETKH,
BEpPOSITHO, ObUIM BHECCHBI TOCJC IOCHAHUs YyJalIMMKCS Ha TEepeMeHaX pPa3IMYHBIX BHJIOB
KOHAUTEPCKUX U3ECITHUH.
4. Bo BTOpOM KOHTPOJIBHOM BapHaHTE, MOcCie 00pabOTKH BO3ayXxa KaOWHETa OaKTEPHIINIHBIM
PEIUPKYISITOPOM, KOJIMYECTBO MHKPOOPTAaHW3MOB CHHM3WIOCH JjJo 660 50,5 egunwn
MuKpoopranu3MoB Ha Im3. Ocramuck B OOJBIIEH CTEMEHU JAPONIKH. JlaHHbIA BUA
MUKpPOOPIraHU3MOB B BO3JIyXE JOCTATOYHO YCTOMYMB M KJIETKH HE MOTHOAIOT MOJ ACHCTBHEM
00paboTKH.

5. I'unoresa uccneqoBaHus MOATBEPAKICHA.



3akio4eHue.

OcHoBHas 3a/1a4a CAHUTAPHO-MUKPOOHOJIOIMYECKOTO UCCIIeIOBAaHHS BO3AyXa —
TUTMEHUYECKas U SMUJEMHOJIOrMYeCcKas OLEHKA BO3YIIHON Cpelibl, a TaKXkKe pa3paboTka
KOMIUIEKCA MEPOTIPUATUH, HAIIPABJICHHBIX HAa MPOPHIAKTHKY a’3pOTEHHOH Tepeiadn
BO30ymuTeNell nHMEKINOHHBIX O0sie3He. Mukpodiiopa Bo3ayxa 3aKphIThIX TOMEIEHUH Ooee
0JIHOOOpa3Ha, 4eM y aTMOC(EpHOTO BO3/IyXa, 1 OTHOCUTENBHO cTabmibHa. Cpenun
MUKpPOOPIaHU3MOB JOMUHUPYIOT OOUTATEIN HOCOTJIOTKY YEJIOBEKA, B TOM YHCJIE TATOT€HHBIE
BH/IbI, TOTA/IAIOUINE B BO3AYX IIPH Kallljie, YUXaHUU WA Pa3roBOpE.

OCHOBHOM MCTOYHMK 3arpsi3HEHUS BO3yXa MaTOT€HHBIMHU BUIaMU — OaKTEPUOHOCHUTEH.
YpoBeHb MUKPOOHOTO 3arps3HEHMSI 3aBUCHUT, TJIABHBIM 00pa3oM, OT IJIOTHOCTH 3aCeNeHHUs,
AKTUBHOCTH JIBWKEHUS JIFOJIEH, CAHUTAPHOTO COCTOSTHUS TIOMEIIEHMS], B TOM YHUCJIE TIBLIIEBOM
3arpsi3HEHHOCTH, BEHTHIISILIUY, YaCTOTHI IPOBETPUBAHNUS, ClI0C00a YOOPKH, CTENIEHU
OCBEIIEHHOCTH U ApYyrux ycinoBuil. Tak, 00paboTka GaKTEpULIUIHBIM PEUPKYISITOPOMCHUKAET
00ceMeHEHHOCTh BO3/TyXa MPAKTUYECKU BJBOE (II0 CPAaBHEHUIO C KOHTPOJIBHBIMU
nometeHusaMn). [IpoBeieHHbIN 0aKTEPHOTOTHYECKUI aHaIN3 BO3AyXa YCTAaHOBUII HAXOKICHHE
MUKpPOOPIraHU3MOB B BO3JIyXe 3aKpPBITOTO NoMeleHus. Mukpoduopa 0OHapyKEeHHBIX
OpraHU3MOB OYEHb Pa3HOOOpPAa3Ha, a BO3AYX SBISETCA /U1 HUX €CTECTBEHHBIM ITyTEM
pacnpoctpaneHuss. OTMEYEHO HEMAJIO APOAKKENH. ITO CBSA3AHO C MUTAaHUEM ydamuxcs. [Tpu
JIOCTATOYHO BBICOKMX 3HAUYECHUSIX COACPKAHUS IPOKKEN B BO3LyX€E MOMEIEHUA MOXKET
HaOI0IaThCsl HETaTUBHOE BIIMSHNE HA IMMYHHTET 4YelloBeKa. PekoMeHJaluu 1no ycTpaHeHUIo
3TOTrO (PaKTa CBOIATCS K O0Jee 4acTOMy IPOBETPUBAHUIO TOMEILEHUS, IPOBEICHUIO
€XKeJIHEBHOI BIIa)KHOU yOOPKH (HE TOJIBKO MBIThHE 110JIa, HO U BHITHPAHUE MBLIM HA MOJIKAX,
CTOJIaX, MOJIOKOHHMKAX). Tak ke oueBUIHA 10JIb3a OT O0IydYeHUs OaKTEPULIUTHBIM
PELUPKYISTOPOM.

Brnusinuio MUKpOOPraHu3MOB MbI ITOABEpraeMcs Ha yaulle, IoMa U Ha paboyux MecTax, u
B3aMMOCBSI3b MEXy YUCTOTOU BO3/1yXa U 3I0POBHEM HACEJIEHUSI CTAHOBUTCS OUYEBHIHOM.
PexoMeHaIm no ycTpaHeHuio 3Toro (pakra cBoAsATCs K 60jiee 4acToMy MPOBETPUBAHUIO
MOMEIIEHHUS, TPOBEICHUIO €XKeTHEBHON BIaXXKHOI yOOpPKHU (HE TOJIBKO MBITHE M0J1a, HO U

BBITHUPAHUC TIBLJIK HA IIOJIKAX, CTOJIAX, HOI[OKOHHI/IKaX).
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Penensnsn
HA HAYYHO-HCCaeaoBaTeALCKY 0 pabory Bopoaunoii Spocaassl,
vuameiics 10 «E» kaacca MBOY JICTY Ne2 r. [ensst ua temy:
«/AnHaMHKa HAKOIUICEHHS MHKPOOPIraHH3MOB B BO3/1yXe

M KOJILHBLIX KAOHHETOB»

[lpoGrema  BBICOKOIO  YpOBHA  3a00/1€BAEMOCTH  HACCACHMA  PECHMPATOPHBIMH
HHPEKIHAMH BO BCEM MHUPE CTOMT 0uelb ocTpo. A ¢ Hauara 2020 roaa, 8 YCIOBMAX MaHIeMHH
0COBCHHO BAKHO YUHTHIBATL THHAMHKY YHCICHHOCTH MMKPOOPIaHHIMOB B BO3AYXE NOMCIICHUH
iR oprapisanii SdqipexTHBHOl  paborsl 10 ACIMHGEKIHA, a 3HAYHT M IpOdHIAKTHKE
pecnHpaToOpPHbIX 3a00/CBRaHHH.

3a nocae/HHe MecANl CHTYAIHS TONLKO YXY/LHIACH, M 4HCA0 3a00/IeBMHX pacTeT BO
BCEM MHPpe, TAKIKe KaK H MHC/I0 YMHPAIOIIMX NalMenTon. MLI Bee wuBeM, paboTacM # YHHMCH B
TaKoii peanbioct, [ToaToMy Heenenopanus, mposeene yuameitcs 10 «Ex knacca bopoanHoi
SApocnaroil M0 WIYHEHHIO JIHHAMHKH HAKOIUICHHA MMKPOOPIAHM3MOB B BO3JYXe WKOILHOIC
KabHHeTa, B KOTOPOM YMHTCH €€ KJIACC, HECOMHEHHO HMEeT MPAKTHUYECKOE 3HAYCHHE,

KonmuuecTso MHKPOOPraHH3IMOR ONpeeasiock Mo OOLEenpHHATEIM MCTOAHKAM 10
ypokow, nocie 2-3 ypoxos u nocie oOpaGorkn soszayxa. Pabora werxo crpyKrypHpoBaHa:
NOCTAB/ENHAA LeNb COOTBETCTBYET TEMC HCCACHOBAHMSA, ONPENE/IeHbl 3aMa4d H MeTOkl
HCCIICIOBAHMA; HATOKCHHE MATCPHANA JIONHHHO; BBIBO/IE 0DOCHOBAHLL

PaboTa COOTBETCTBYET MOHATHIO ¢HUCCIEAOBaHHe), TAK KaK CONCPAKNT OONbIIOH 00nheM
cofparnore 1 06padoTaHoro IKCICPHMCHTATHHOIO MATCPHANA, 9TO NO3BOJIALT CJIENIaTh BRIBOJ,
gro ee asrop Bopomuua fpocnasa 0CBOHA METOAMKY MHKPODHONIOIHYECKHX HCCIeA0BaHUI |
NOMYUHIA HABLIKH IKCTepuMenTaneioil paforsl. HeoGXxoaumo mokenars asropy [poAoKHTh

HCC/ICIOBAHNA B JAHHOM HAIIPABJICHHN Ha Guaro 3A0POBhA OKPY AKAKOIIHX MONEH.

Kananaar OHOJTOrYecKnX HayK.

nouent kadenaprl «bromorHa, GHOTOTHYECKHE TeXHOMOIHH
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