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HOACHUTEJIBHASA 3AIIUCKA

JlononuutenbHast obmieoOpazoBaTenbHas (oOliepa3BuBaroIias) nporpamMmma
«B wMupe MukpoopranusmoB» (mainee - IIporpamma) nMeeT ecTecTBEHHO-
HAYYHYI0 HampaBJ/ieHHOCTb. [Iporpamma HampaBieHa Ha  TOJydeHHUE
OoOyJaroUMMHCs 3HAaHWA W yMEHHH, HEOOXOAMMBIX Uit  (POpPMHUpPOBAHHS
[EJIOCTHOTO MPEACTABICHUS O MUPE MUKPOOPTAHMW3MOB, UX POJU B KPYTrOBOPOTE
BEIIECTB U B )KU3HU YEJIOBEKA, a TAKKE O METOJaX UCCICTOBAHIS MUKPOMUDA.

AKTYyaJIbHOCTb, NleAaroruyecKasi 1ejaecoodpasHocThb

B Hacrosmee Bpemss Bc€ OONbLIYyI0 AKTyaJbHOCTh IPHOOpPETAIOT
UCCJIEIOBaHUs B 00JIACTU OMOJIOTMM U MEIUIMHBI. JTO CBA3aHO U C MOSBICHUEM
HOBBIX OMOTEXHOJIOTHI, HapUMep, TEHHOW WHXEHEPHUH, U C YBEIMYECHHEM 4YHCIia
ciy4yaeB MHQEKIMOHHBIX 3a00JIeBaHUM YeJOBEKa U IKUBOTHBIX, MNPUUYHUHOU
KOTOPBIX MOTYT OBITh Kak JaBHO M3BECTHbIE, TaK M HOBbIE BHJbI
MUKpOOpranu3MoB. [loaTOMy COBpEMEHHOMY YENIOBEKY MPOCTO HEOOXOIUMBI
3HaHUs O Ouojormueckoi Oe3zomacHocTH. YenoBeKy HEOOXOAMMO 3HATh, Kak
3alIUTUTHCS OT BPEIHBIX MUKPOOPTaHU3MOB U B3ATh Ha BOOPYKEHHE MOJE3HbBIX.

MukpoOuonorus sBIsSeTcs (yHIaMEHTaIbHONH OMOJOTHYECKON HayKoW u
U3Y4YaeT CTPOCHHUE M SKOJOTHMI0 MUKPOOPraHMW3MOB. UenoBedeckasl NesITENbHOCTh
ABJIIETCS HOBBIM (DAaKTOPOM, BIUSIOIIMM Ha COBpeMeHHYIo Ouocdepy. bakrepun, B
nporecce  aJantaiuud K = KCEHOOMOTHKaM — XMMHYECKHUM  COEIUHEHUSIM,
OTCYTCTBYIOIIUM B TPUPOJE U CHUHTE3UPYEMbIM JIIOJbMH, - TPUOOPETAIOT
YCTOWYMBOCTh K TOKCHYECKUM JIJISl BCETO >KMBOTO BEIIECTBAM, BbIPaOATHIBAEMBIM
NPOMBIIIEHHOCTBIO, ¥  HAaYyMHAIOT MepepadaThiBaTh WX B IPUBBIYHBIC
eCTeCTBeHHBbIC MeTabonuThl. [lodTOMy ceiuac, B YCIOBHSIX HW3MEHSIOIMICHCS
ouocepbl, OO CTAJKMBAIOTCS C  HOBBIMH  aCHEKTaMU  DKOJIOTHH
MUKpOOpraHu3MoB. KoHTposb 3a oKkpyXkarolei cpefoii HeBO3MOKEeH 0e3 3HaHUi
MuKpoOuonornu. B mocrmemHee  BpeMs — TOSBISIOTCS — HCIIOJB3YIOIINE
MUKPOOPTaHU3Mbl TPOU3BOJCTBA, BBITYCKAIOIIWE MPOAYKTHI MHUKPOOHOTO U
HEMUKPOOHOTO mpoucxoxiacHus. llepeuncieHHoe BbIllle HAIEIMBAET Ha
HEOOXOTUMOCTh YTIyOJIEHHOTO U3YYeHUSI MUKPOOHMOJIOTHY, HA YTO M HAMPABICHO
coaepxkanue lIporpammel.

[Ipennaraemas [Iporpamma mpeanonaraeT psij J1a00OpaTOPHBIX OMBITOB, TAC
oOydJaromuecs: y3HAIOT OWOJOTHYECKHE CBOWCTBA MHKPOOPTAaHU3MOB Pa3HBIX
BUJIOB: MPOCTEUINNX, MUKPOCKOITMYECKUX TPUOOB, OaKTepuii; Haydarcs, paboTas ¢
ONTHUYECKUMH MPUOOpaMu — MHUKPOCKOINAMHU, MOJy4aTh HU(POBbIE U300paKEHUS
MpernapaToB, CAMOCTOATEILHO TOTOBUTH MPEMAPATHI I MUKPOCKOTINH, JIeTIaTh



MOCEBbl,  NPOBOAUTH  MEPBUUYHYIO  UIACHTU(PUKALMIO  MUKPOOPTAHHU3MOB;
MPUOOPETYT HABBIKU PA0OTHI C )KUBBIMU KYJbTypaMH OaKTepuil U TpuOOB.

Hean

Henp [IporpamMmel - 1aTh TEOPETUUECKUE 3HAHUS U TPAKTUUECKUE HABBIKU B
00J1acTU MUKPOOHUOJIOTUHU; CTUMYJIUPOBATh HHTEPEC K HAYYHO-UCCIIEI0BATEIHCKON
Y TIO3HABATEIBbHOM IESITEIbHOCTH Yy 00yYaroluXcsl.

3agaun

Obyuarowue:
® PACIIUPUTH KPYro3op 00ydyaromuxcsi B 00J1aCTH OMOJOTHICCKUX JTUCIIUILINH;
® TI03HAKOMHUTH C pa3HOOOpa3ueM MUKPOOPTaHU3MOB,;

® PpPacCMOTpPETH O0COOCHHOCTHU Opra”u3aluu Pa3IMYHBIX rpynn
MHUKPOOPTaHU3MOB (BUPYCHI, OaKkTepuu, TpuOBI), UX POJU B MPUPOJTHBIX
npoIeccax U 3HaUYCHUE JIJIs YEJIOBEKa;

e 00y4YdUTh METOJIaM M IIpHeMaM HaydHO-UCCJIEI0BATEILCKONU PabOThI;

e chopmMHpoBaTh HABBIK Pa0OTHI C HAYYHOU JIUTEPATYPOH;

® COBEpPIICHCTBOBATh HABBIK BBIMOJHEHUS WU 3aIUTHI CAMOCTOSTEIBHOM
UCCIIEI0BATEILCKONU PabOTHI.

Paszeusarowue:

® Pa3BHTh AHAIMTUYCCKUE CITOCOOHOCTH, MaMsATh, BHUMaHUE,
HaOII0JaTENBHOCTD,

® Pa3BUTh TBOPYECKHE CIIOCOOHOCTH 00YUYaOIIErocsi M IOTPEOHOCTH B
camopealin3aluny;

e chopMHupoBaTh W Pa3BUBATH MMOJIOKUTEIbHYIO MOTHBAIIMIO B YYEOHOU U
peanpoPecCuOHaANBLHOMN IS TENbHOCTH.
Bocnumamenvnuvie:

® BOCIIUTATb YMCHHC pa60TaTb B KOJIJICKTHBC,

® BOCIUTATh CAMOIO3HAHUE O0YYAIOIIUMCS CBOCH TMYHOCTH, CBOUX
TBOPYECKUX CITIOCOOHOCTEN ¥ BO3MOKHOCTE;

® BOCIUTATh OTBETCTBEHHOCTb, TPYIOJIIOOHE, IIENICYCTPEMIICHHOCTD U
OpPraHu30BaHHOCTb;

® (CO3/aTh YCIOBHUS JUIA YCHCIIHOW COIUANM3alid OOYJaIOMUXCS IyTeM
opraHu3anui KOM(OPTHOW TICUXOJIOTHYECKOH OOCTaHOBKH, aTMOCHEpPHI
B3aMMHOT'0O YBaXXCHUS, HHTEPECA U JOBEPHS.

Karteropusi o0yuarommxcs
JlononHutenbHas oOliepa3BuBaroiias nporpamma «B mupe

MUKPOOPTaHU3MOB) pacCuMTaHa Ha KOHTUHIeHT oOydaromuxcs 8-11 kiaccos (14-
17 ner).



Cpoxk peanusanuu IIporpamMmmel

JlonoyHuTEIbHAS oOuiepa3BUBaroNIas nporpamMmma «B MUpe
MUKpPOOpPraHM3MOB)» pacCuMTaHa Ha OJMH roja oOyudeHus. [IpomomKUTENbHOCTH
oOyuenus coctaBisieT 144 yueOHbIx yaca. IlpenenpHas HamoOJIHAEMOCTh y4yeOHOU
rpynnsl coctaBisieT 15 dyenoek. Takoe KOIMYECTBO OOydarOUIUXCS SIBISAETCS
ONTHUMAJIBHBIM JJI1 OPraHu3alii YYeOHOU U SKCIIEPUMEHTAIbHOM 1eATETbHOCTH.

dDopMa U pexuM 3aHATHH

dopma mnpoBeeHUs YUEOHBIX 3aHATHM — Tpynmnosas. 3aHATUS IO
[Iporpamme mpoBoasTCs 2 pa3a B Heaelto 1o 2 yaca. [IpogomkuTeIbHOCTh OJTHOTO
3aHATHS 45 MMHYT, BKIIOYas HEMOCPEJCTBEHHO COJEp)KATENIbHBIA acleKkT B
COOTBETCTBHM € Y4e€OHO-TEMAaTHMYECKUM IUIAHUPOBAHUEM, a TaKXKe C Y4ETOM
OpraHU3alMOHHBIX M 3aKIIOYUTENbHBIX MOMEHTOB 3aHATUA. [lepepblB Mexnay
3aHATUAMH — 15 MUHYT.

OcHoBHOM IMPUHIUIT pCaIn3aliin HpOFpaMMBI — COUYCTAHHUC PA3JINYHBIX
BUI0OB y‘{€6HO-TBOp‘{€CKOﬁ ACATCIIBHOCTHU ITYTCM HUX YacTOM CMECHBI.

IInanupyembie pe3yJibTaThl
K konny o6yuenus no [Iporpamme oOy4aromuecs: OyayT 3HATH:

® HCTOPUIO PA3BUTHUS MUKPOOUOJIOTHH;

® CTPOEHHE HA KJIETOYHOM YPOBHE MPEACTABUTENIECH MUpa
MUKpPOOPTraHU3MOB;

® OmnpeneNeHus OCHOBHBIX MOHITHI MUKPOOHOJIOTHH;

® CIocoObl JIMATHOCTHKA M MeEpbl MPO(PUIAKTHKHA BUPYCHBIX U
OakTepuaabHBIX 3a00JICBAaHUN PACTCHHH, )KUBOTHBIX, YEIIOBEKA;

® 3HAYECHUE U3YYEHHBIX MUKPOOPTaHMU3MOB B IIPUPOJE U )KU3HU YEIIOBEKA.

K konmy o6ydenus no [Iporpamme oOydaromuecs: OyayT yMeThb:

e paboTaTh C MUKPOCKOIIOM M MUKpOIIpenapaTamu, 1abopaTOpHbIM
000pyIO0BaHNEM U MHCTPYMEHTAMU;

® TOTOBUTH JTAOOPATOPHBIC MUTATEIBHBIE CPEIbI;
® TOTOBUTH KYJIbTYpPbI OJJHOKJIETOUHBIX OPraHU3MOB;
e HaOJI0JaTh M CPABHUBATH PE3YJIbTAThl OMOJIOTHIECKOTO IKCIIEPUMEHTA;

® CXEMaTHMYECKH M300pakaTh UCCIIENyeMble OOBEKTHI.



COIEPKAHUE ITPOI'PAMMBI

Y4eOHBIN JIAH

VY4eOHbIN MIaH AOMOTHUTEILHON 00111e00pa30BaTeIbHOM
(obmiepa3BuBaoIasi) mporpammel «B Mupe MUKpOOPraHu3MOB»

YTBEPX/IAIO
Hupextop BIIOY BO "I'psizoBenkuii
MOJIMTEXHUYECKUM TEXHUKYM"

A.C. Macnos
« » 2020r
KosunuyecTBO yacos
No B ToM uncie
HaumeHoBaHue IporpamMmmsl
n/n Bcero IpakTHyeckne
Jlekuun
3aHSITHS
1. | B Mupe MUKPOOPraHU3MOB
3ammra TBOPUECKOro NPOEKTa 2
NTOI'O: 144 60 84
Y4eOHbll (TeMaTHYeCKHH) IJIAH
No Ha3Banmue pa3nesioB, TeM Kosan4yecTBo yacos ®opmbl
n/n KOHTPOJIS
Bceero Teopusi | [IpakTuka
BBeneHue B MUKPOOHOJIOTHIO 2 2
1. Muxkpoounonorus. Ucropus 10 10 TectupoBanue
HAYKH
1.1. | loHayuHbIii (3BPUCTUYECKHUI) ITAll 2 2
Pa3BUTHUS MUKPOOUOJIOTUN
1.2. | Mopdonoruueckuit atan pa3BuTHs 2 2
MUKPOOHOIOTUH
1.3. | ®usnonoruyeckuit (MacTepoOBCKHii) 2 2
MIEPHO/] Pa3BUTHS MUKPOOHOIOTHH
1.4. | IMMyHONOTHYECKHI 3TAl pa3BUTHUS 2 2




MUKPOOHOJIOTUH

1.5. [ MonekynsipHO-Tr€eHEeTUYECKUI dTar 2 2
pa3BUTHS MUKPOOHOJIOTHH
2. IIuratenbHbIe cpeabl 1 METOABI 16 4 12 3auéTtHas pabora
BbIpPaIIMBAHUS
MHKPOOPTaHU3MOB
2.1. | OcHOBHBIC METO/IBI 8 2 6 Ananu3
KYJIbTUBUPOBAHUS BBITIOJTHEHHBIX
MHUKPOOPTaHU3MOB 1ab0opaTOPHBIX
pabot
2.2. | [lutaTenbHbIE Cpeabl s 8 2 6 AHanu3
KYJIbTHBHUPOBAHUS BBITIOJTHEHHBIX
MHKPOOPTaHU3MOB 1a00pPaTOPHBIX
pabot
3. CucreMaTuKka MUKPOOPraHM3MOB 4 4 TectupoBanue
4, Mopddoaorusi MUKPOOPTaHU3MOB 34 12 22 3auétHas paboTa
4.1. | OcoOeHHOCTH CTPOCHHUS 8 2 6 AHanmu3
OaKkTepuanbHON KIETKU BBITIOJTHEHHBIX
1a00paTOPHBIX
pador
4.2. | Bupychr 4 4 TectupoBanue
4.3. | I'pubnr 8 2 6 Ananms
BBITIOJTHEHHBIX
71a00paTOPHBIX
pador
4.4. | Ilpocteiimme 2 2 TectupoBanue
4.5. | MUKpOCKOIIMYECKHE METO/IbI 12 2 10 Ananus
W3Y4eHUS MOP(OIOTUU BBITIOJTHEHHBIX
MHUKPOOPTraHU3MOB 1abopaTopHBIX
pabot
S. ®u3n010rusi MHKPOOPTraHU3MOB 24 6 18 3auyérHas paboTa
5.1. | XuMuueckuit coctaB U GUHNOJIOTHS 8 2 6 AHanu3
OakTepuit BBITIOJTHEHHBIX
1a00paTOPHBIX
pabot
5.2. | CocoObl muTanus 6akTepuit 8 2 6 AHanus




BBITIOJTHEHHBIX
1a00paTOPHBIX
pabor

5.3 | Uzyuenue meraboam3ma 8 2 6 Ananm3
MHUKPOOPTaHU3MOB BBITIOJTHEHHBIX
1ab0paToOpHBIX
pabot
6. JKOJIOTHSI MUKPOOPTaHU3MOB 12 4 8 3auéTtHas pabora
1. PoJsib Mukpoopranusmos B 12 4 8 3auéTtHas pabora
NMPHUPOJIE U KU3HH YeT0BEKA
8. Bausinue pakTopon 8 2 6 3auérHas paboTa
OKpY:Kawllei cpeabl HA
MHMKPOOPTAHU3MbI
9. IIpoekTHO - MccaenoBaTeIbCKAS 22 12 10
NeATEeIbHOCTh
9.1. | Teopernueckre OCHOBBI MPOSKTHO- 12 12 Ompoc
HCCIIE0BATEIIBCKOM pabOThI
9.2. | IlpencraBneHue MpOEKTHO- 10 10 Hrorosas
HCCIIEIOBATEIbCKUX PadoT. aTTecTauus
TlonBenenue UTOroB
Bcero yacosB: 144 60 84
Kanengapublii rpagux

N | YueOusbrii Mecsubl

o / M aTepI/l a g:HTﬂﬁ OxTs0pH Hosops Jlexadpb SIuBapsb ®Deppaib Mapr Anpeas | Maii HUTOro0

n

B mupe 16 16 16 16 16 16 16 16 16 144
MUKPOOPTHU3MOB




Conep:kanme yueOHOro (TeMaTH4eCcKoro)
iaHa Beeagenue B MUKpoOHO10ruIo (2 4.)

Teopemuueckue 3anamusa. [lpeamer, 3a1auu U 3HAYEHUE MHUKPOOUOJIOTHH.
Mukpobuosnoruss Ha coBpemMeHHoOM »HTane. [Ipodeccunm U crnenuanbHOCTH,
CBsA3aHHbIE C MuKpoOHonoruen. Mcrtopuss pa3BuUTHUS MHKpPOOMOJIOTHH, €€
noctwxkeHus. bakrepuonoruueckas naboparopusa. E€ yctpoilcTBO M 3amauu.
JlaboparopHas anmapaTypa U 000pyJ0oBaHUE: IPUMEHEHNE, HA3HAUYCHHE, TPUHIIUI
pabotel. Ilenu w 3amaum  I[lporpammbl. @opMbl U MeTOABl  PAOOTHI
Opranu3aniOHHbIE BOIIPOCHI.

1. Mukpoouonorus. Ucropus nayku (10 4.)
1.1. donayuHblii (3BpUCTHYECKHIT) TANl PA3BUTHS MUKPOOHOJIOTHHI

Teopemuueckue 3anamun. llonxon I'mmmokpara. ['mnmokpar - aBTOp
oOmupHOro cobpanusi U3 ceMu KHUT «dnuaemMun». [xupomamo dpakactopo -
rurnore3a o mnepenaye MHOEKIUU MaJCHbKUMH TeNbLIaMU, MEPEJAIOUMUC MpU
KOHTAaKTE U COXPaHSIOIIMMHUCA Ha Bellax O0JbHOTO.

1.2. Mopdosornyeckuii 3Tan pa3BUTHS MUKPOOUOJIOTHH

Teopemuueckue 3anamusa. Koueny XVIl—cepenuna XIX B.: oTKpbITHE MUpa
MUKpPOOPTraHU3MOB, ONMCAaHHE MX BHEIIHETO BUJA, OMBITHI MO CaMO3apaKEHUIO C
HENbI0 J0Ka3aThb HH(PEKIMOHHYI0 TPUPONYy MHOrux 3aboneBaHuil. JleBeHTYyk
AHTOHM BaH - HuJepnaHACKHA HATypajlucCT, OAWUH U3 OCHOBOIIOJOKHHKOB
mukpockonuu. X VIII Bek - B MUKpOOHOIIOr UM 3apOINIIach I€OHTOIOTHS.

1.3. Du3noI0rnYecKuii (macrepoBcKuii) nepuos pa3BUTHUA
MHKPOOHOJI0THH

Teopemuueckue 3anamusn. Koneny XVIII - navano XX B. - Hayano Hay4HOM
Mukpoouonoruu. OTKpbITHE OONBIIMHCTBA BO30yaUTENEH WHOEKIIMOHHBIX
3a0oeBaHuii, BUPYCOB, pa3pab0Tka MUKPOOHOW KOHIENIHH Oone3Hel, n3yueHue
KU3HEJEATEILHOCTH MUKPOOHOU KIeTKH. DaBapa [keHHep - MeTo]] BaKIIMHAIIUU.
Havano Gopr0bl ¢ BupycHbiMu uHpekmusmu. Jlyn Ilactep - unen Ilapmkckoi
aKaJieMUd  HayK, OCHOBOIIOJIOKHHK  COBPEMEHHOM  MHUKPOOHMOJOTHUM U
MMMYHOJIOTUH, OuOTeXHOJOruu. ONpoBEp:KEHHE TEOPUU CaMO3apOKACHUS
MukpoopranuzmoB (1860). Meron macrepuzanuu. 1883 r. - co3gaHue nepBoro
HAyYHO-UCCIIEIOBATEILCKOTO WHCTUTYTa MHUKpoOuosiornu - Muctutyra Ilactepa.
1892 rom - otkpeitue JI.M. VMBaHOBCKMM 1apcTBa BUPYCOB (IIPpU H3Y4YEHUU
MoO3au4HOU Ooisie3Hn Tabaka). Pobepr Kox - oAMH HM3 OCHOBOIOJOKHUKOB
COBPEMEHHON OAKTEpUOJIOTUH U HUIEMHUOJIOTUH.



1.4, HWMMYyHOJOru4ecKuii 3Tan pa3sBuTHA MUKPOOHOI0THI

Teopemuueckue 3anamun. Hauano - cepenunna XX B. U.M. MeunukosB -
poccHiicKuil OMOJIOT ¥ ATOJIOT, OIMH U3 OCHOBOIOJIOKHUKOB CPABHUTEIBHOM
MATOJIOTUM,  3BOJIOLMOHHONW  AMOPHOJIOTMH,  HMMYHOJIOTMHM,  CO3JaTelb
darorurapHoii Teopun uMMyHUTeTa. 1929 1. A. ®neMuHr - OTKpBITHE
neHuuuinHa. Hayano spbl aHTHOMOTUKOTEpAIIUU.

1.5. MoJsekyJISIpHO-TeHETHYECKHU I dTANl PA3BUTHSI MUKPOOHOJIOTHH

Teopemuueckue 3anamus. Bropas nonoBuHa XX Beka - pacuimdpoBaHa
MOJIEKYJISIpHasi CTPYKTypa OakTepuil U BUPYCOB, CTPOEHHE U COCTaB I'E€HOMA,
CTPYKTypa (hakTOpOB MMMYHHOM 3alIUTHL. Ycnexu B 60pbOe ¢ MH(PEKIIMOHHBIMU
00JIE3HSAMHM HOBBIE MYTH M METOJAbl JTUAarHOCTHKU M Tepanuu HEUHQPEKIIMOHHBIX
00Je3He!, CBSI3aHHBIX C HAPYUIEHUEM UMMYHHOM CHCTEMBI.

2. IInTaTeabHbIE Cpeabl U METOAbI BbIPAIIMBAHUSA MUKPOOPraHuiMoB

(16 u.)
2.1. OcHOBHBIE MeTOABI KYJbTHBHPOBAHUSA MUKPOOPTraHU3MOB

Teopemuueckue 3anamusa. MeTolbl 1MoceBa MaTepHalia Ha MHUTATEIbHBIC
cpenbl.  KynbTuBHpoBaHWe  MUKpoopraHusmoB. KynbTypanbHble — CBOICTBa
MUKpPOOPraHu3MoB. CMeIIaHHbIE U YUCTHIE KYJIbTYPhl MUKPOOPTAHU3MOB.

Ilpakmuueckue 3anamusn. JlabopaTtopubie padoTbl. [loaroToBKa nocyasl,
M3TrOTOBJICHUE BaTHO-MapJIeBbIX MPOOOK. [IpUroroBnenne nuTaTeabHBIX CPE/I.

2.2. IInTaTesibHbIE CPeAbI IJIsl KYJbTUBUPOBAHUS MUKPOOPTraHU3MOB

Teopemuueckue 3anamusa. OCHOBHBIE CpPENlbl IJIsi HAKOIUICHUS OHMOMAacChI
MUKPOOPTaHU3MOB, CIOCOOBI UX MPUTOTOBJICHHsS. TpeOOBaHMS K MUTATEIbHOU
cpezie: NOJHOUEHHOCTh, CTEPUIIbHOCTh. DacoBKa MUTATEIIBHOU CPEJIbI.

Ilpakmuueckue 3anamua. JlaGopatopHble padoTbl. [IpurotoBnenue
nUTaTeNbHBIX cpell. OmpeneneHue KoiauyecTBa Oakrtepwii. BwimeneHue 4ucToit
KYJbTYPbl MUKPOOPTaHU3MOB.

3. CucremaTnka MUKpPOOPraHu3sMoB (44.)

Teopemuueckue 3anamusa. OCHOBbl CUCTEMATHKU >KUBBIX OPraHU3MOB.
[Ipunuun OunHapHOW HOMEHKJIATypbl. Cucremarnka U MopdoJorus OakTepuid,
npocTeimunx, rpudoB, BUpycOoB. Dopma KIETKM OakTepuid (MHKPOKOKKH,
JUTIJIOKOKKHU, CTPENTOKOKKH, TETPAKOKKH, CApIUUHBI, CTAPUIOKOKKH, OaKTepuw,
OauLIbI, KJIOCTPHU/JINH, BUOPHUOHBI, CIIUPUILIIBL).
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4. Mopdonorusi MUKpOOpranusmMos (34 4.)
4.1. Oco0eHHOCTH CTPOeHMS OAKTEPHAIbHON KIETKH

Teopemuueckue 3anamua. Otauuus OakTepud OT JPYrUX KIETOK.
JIOTIONMHUTENbHBIE OpraHejulbl  OakTepuil: BOPCHUHKH, JKI'YTUKH, KAarCyJbl.
MexaHu3M XpaHeHHsT W Tepelaud HacieACTBeHHOM wuHpopManuu. CBoicTBa
OaktepuanpHoi kieTku. OOMeH BemecTB. Poct. Pasmuoxkenue. ['eHeTnuecku
MoauduIpoBaHHbie opranu3Mel. Oiyopecuupyromuii 6enok (GFP) 6akrepuii.

Ilpakmuueckue 3anamus. JlabopatopHsle padorel. Ilpurorosienue
npenapaToB JJisi MUKPOCKONIMPOBaHUsS. MUKpockomnusi B TEMHOM moJie U (pazoBoM
KOHTpacTe.

4.2. Bupycsl

Teopemuueckue 3anamua. Vicropus oTkpbiTHS BUpycoB. Bxmax JI.W.
NBanoBckoro B pa3BuTue BUpycojoruu. Mopdonorus BupycoB. daru.
Hcnons3oBanue ¢aror yeaoBeKoM. 3a00JI€BaHUs, BEI3BIBAEMbIC BUpyCaMu (TPHIIII,
reprec, renatut A, B, C u ap.). [lpodunaktuka BUpycHBIX 3a0osieBaHui. Mepbl
npeaynpexaenus 3adoneBanus CITN{om.

4.3. I'puobI

Teopemuueckue 3anamusn. YHUKATBHOCTH CTpoeHHS TpuOoB. IIuranue
rpuboB. PazmHoxenwue. Mcnonp3oBanue rpu00B B MEAUITMHCKUX M XO35IHCTBEHHBIX
nensx. [latorennsie rpudsl. [IpodunakTuka rpruOKOBBIX
3a00JIeBaHUit YyeJI0BeKa. Hcnonp3oBanue YeJIOBEKOM FeHETUYECKH
MOAUGUITMPOBAHHBIX MHUKPOOPTaHU3MOB TSI MIPOU3BOCTBA BaKIIMH,
(hapManeBTHYECKHUX MPENapaToB, MPOAYKTOB OPraHUYECKOro CHHTE3a.

Ilpakmuueckue 3anamun. JlaGopatopHble padoTbl. [IpurotoBnenue
KyJbTypbl JpOAOKEH H WX MHUKpoKonmupoBaHue. KOHTponbHas 3akyImka:
ompeesieHne copra xjieba Hanbojee yCTOMIMBOro K IJISCCHH.

4.4. IIpocreiimmue

Teopemuueckue 3AHAMUA. Mopdonorudeckue 0COOCHHOCTH
MPEICTABUTENICH THUIIA MpOCTeUIne. XapaKTepUCTUKA KIACCOB IMPOCTEUIINX.
bonesnu, BbI3bIBa€MbIE IPOCTEHIIIMMHE, UX TTPO(PHIITAKTHKA.

4.5. Mukpockonuveckue MEeTO/bI U3yYeHus Mop¢oJiorum
MHUKPOOPraHN3MOB
Teopemuueckue 3aHAMUA. [Ipurorosnenue pa3HbIX BUJIOB

MHKPOCKOMMMYECKUX MHKpoIpenapatoB. [IpUroroBieHne muTaTresbHOM Cpelabl U
BbIpAILMBAHUE HA HEW MUKPOOPTraHU3MOB. BbljieieHne MUKPOOPTaHU3MOB U3
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CCTCCTBCHHBIX Cy6CTpaTOB. Bnusuaue CTCpUIIN3alli 1 MTaCTCpU3all Ha Ka4CCTBO
MOJIOKaA.

Ilpakmuueckue 3anamus. Jlaboparopusie padorbl: [Ipurorosnenue mMsaco
-IEITOHHOTO ~ OyNboHA. BpblJeneHre MHUKPOOPraHU3MOB M3  €CTECTBEHHBIX
cyoctpatoB. OOHapyxeHue OakTepuil B MPOAYKTax MNHUTaHUS (HAa MpUMEpE
MOJIOKA).

Pabora ¢ mukpockonom. M3ydeHue MHUKpOMNpEnapaToB € MPUMEHEHUEM
UMMEpPCUOHHON cucTteMbl. DOTO- U BHIEOCHEMKA MUKPOOOBEKTOB. OmnpeneneHue
MOP(}OJIOTUHM MUKPOOPTraHU3MOB B TOTOBBIX OKpALIEHHBIX MpenapaTtax: (GopMmbl U
B3aUMOPACIIOJIOKEHHUS KIETOK, HAIMYUE CIOp, KaICyl, )KTYTUKOB, BKIIOYEHUN U
ap. MuUKpOCKOIMs TUIECHEBBIX W JIPOAOKENOJ00HbIX TpuboB. OcobeHHOCTH
CTpOEeHUs OaKTepUaAIbHON KJIETKH Ha MPUMEPE CTPOEHUSI CEHHOM MaJIOUKH.

5. ®u3Kn0I0rust MUKPOOPTraHU3MOB (24 4.)
5.1. Xumunueckunii coctaB U Gu3n0JI0rus OaKTepui

Teopemuueckue 3aHAMUA. XUMHUYECKUI COCTaB. JpIxanue
MUKpoopranu3aMoB. ®epMeHThl. PocT U pasMmHOXeHHEe Oaktepuii. BiusHue
XUMHYECKUX, (PHU3nYecKnx, OUOJOrMYecCKUX (PAKTOPOB Ha MHUKPOOPTaHU3MBI.
CrepunbHOCTb. METOIBI CTEPUIIM3ALIUH.

Ilpakmuueckue  3anamusa. JlaGoparopHbie  padorbl. l3yueHue
3aBUCUMOCTH POCTa U PA3MHOKEHHUS APOKIKENU OT HATUUMS MUTATEIbHBIX BEIIECTB
B cpene. OrmnpeneneHue CcaxapoIUTUYECKUMX CBOWCTB  MHKPOOPraHU3MOB.
Onpenenenue MNPOTEONUTHUYECKUX CBOMCTB. OmnpeneneHue (QpepMEHTaTUBHBIX
CBOMCTB MUKPOOPTaHU3MOB C IMOMOIIBIO TECT-CUCTEM. [IpuHIMN uaeHTuduKanum
OaKTepuH.

5.2. Cnoco0bl nuTAaHUA OaAKTEPHil

Teopemuueckue 3anamus. DOTOCUHTE3, XEMOCUHTE3, CANTPOTPODHI,
napa3utel, ciMOUOHTHI. KityOeHbKOBBIE OakTepun, 0COOCHHOCTH B3aMMOICHCTBUS
¢ pacrenusMu. [Ipixanue 6aktepuii (a3po0sl, aHadpoObl). OcobeHHOCTH
mpoTeKkaHusi oOMeHa BemecTB y 6akTepuid. PocT u pasMHoXeHue.

Ilpakmuueckue 3anamusa. JlaGoparopHble padorbl. «/3yuenue
3aBUCUMOCTH POCTa W PA3MHOKEHUS OaKTEpWil B 3aBUCHUMOCTH OT KOJHUYECTBA
MUTATEIBHBIX BEIIECTB». «POCT MUKPOOHBIX KIIETOK Ha TJIOTHBIX W TOTYXUIKUAX
MUTATEIbHBIX CPEIAX.

12



5.3. U3yyenue MeTad01M3Ma MUKPOOPraHM3MOB

Teopemuueckue 3anamusa. BolieneHnue yrieKucioro raza gpoxoxamu. Pocr
MUKPOOPTAaHU3MOB B MPUKPEIJIEHHOM cocTostHuU. OO0pa3zoBaHue OUOIICHOK.
bakrepuanbHas ¢iyopecieHius.

Ilpakmuueckue 3anamusa. JlaGoparopHbie padoTrbl. Brigenenue
yriaekuciaoro rasza apoxokamu. OOpazoBanue OuoruieHOK. «buocdepa B OaHke
(xonmonka BunHorpaackoro)y. ®dayopecueHIus MCEBAOMOHAA B 3aBUCUMOCTU OT
NPUCYTCTBUSA JKeje3a B Cpejie.

6. Dxo0russ Mmukpoopranuzmos (12 4.)
Teopemuueckue 3anamus.

Muxkpodmopa mouBbl.. B3auMoCBsS3M pacTeHUH W MHUKPOOPTaHU3MOB.
B3anmooTHOIIEHHST MHKPOOOB MeEXAy COOOH TIOYBEHHBIMH IKUBOTHBIMHU.
OO6pa3zoBaHue MeperHos.

Muxkpodaopa Boabl. MukpoOuonornyeckas oleHka BoJbl, €€ OUHCTKA.

Mukpodiaopa nuieBbIXx MpoAYyKTOB. OmpenereHue YUCTOTHI IMHIIEBBIX
IIPOIYKTOB. bOJIE3HETBOPHBIE MUKPOOPIraHU3MbI IMILEBBIX IPOAYKTOB M HX
YHUYTOKEHHUE.

Muxkpodiaopa Bo3ayxa. bopr0a 3a 4uCTOTY BO3/yXa — BayKHEHIIIEe YCIOBHUE
OXpaHbl OKPY>KAIOIIEH CPEIbI.

UYenoBedeckuid opraHusM W Oakrtepuud. Mukpodiopa pra, KHIICUHHKA,
KOXH, €€ poJib. JlucoakTepros, MpUINHBI BOSHUKHOBEHUS U TPODHUIAKTHKA.

Hpaxmuuecxue 3aHAmuUA.

JlaGopaTopuble padoTbl. OOmMIA MUKPOOMOIOTUYECKUNA aHAJIU3 TOYBHI.
bakrepuonorndyeckoe wuccienoBanue BoAbl. [IpocMoTp MHKpO(IOpHI MOJIOKA.
Omnpenenenue yrcia 6akTepuil B TaCTEPU30BAHHOM M CHIPOM MOJIOKE.

KonnuecTBeHHBIN y4ET MUKPOOPTaHU3MOB, BCTPEUAIOIINXCS B BO3IYXE.
Okckypcus B COC unu B 1a00OpaTOPUIO MOJIOYHOTO 3aBOJIA.

7. Pojib MUKPOOPTraHU3MOB B IPUPO/IE U KU3HU YeaoBeka (12 4.)
Teopemuueckue 3anamusi.

PacnpocTpaneHne MUKpOOpPraHW3sMOB B INPUPOJE, MOYBE, BOAE, BO3IYXE.
Ponp MukpoopraHusMoOB B KpPYroBOpPOTE BEHIECTB. POiab MUKPOOPraHW3MOB B
OXpaHe OKpYyXarolei cpeasl oT 3arpa3Henus. CnupToBoe OpokeHHE, BEI3bIBAEMOE
IpOXOKaMH M OakTepusMM M €ro IMpakTH4YecKoe 3HaueHue. MOoJIOYHOKHCIIOe
Opoxenue. PacnpocTpaneHre MOJIOYHOKHUCIIBIX OakTepuil B ipupoae. Baxueiimue
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MOJIOYHOKHUCHbIE  OakTepuu. [IpuMeHeHHEe MOJIOYHOKHCIBIX OakTepui B
IIPOMBILUIEHHOCTH. MacIsIHOKHCII0€ OpOXKEHHE.

buonoBpexieHre TeXHUYECKUX OOBEKTOB — KaK Pe3ysbTaT AEATEIbHOCTH
Oaktepuii. OmnpenesnieHue OUOMOBPEXKACHUS Kak sBJICHUA. baktepuum —
OMOpa3pyIIUTEIN PE3UHBI, JAKOKPACOYHBIX IMOKPBITUMA, TOPIOYETo, IPEBECHHBI,
Oymaru, TEKCTUJIBHBIX BOJIOKOH, KOXH. 3alura OT OHOMOBPEXKICHUM.
buoreorexnonorus u 6akrepuu. cnonszoBanue 0akTepuili B TOpHOA00bIBAIOIIEH
MIPOMBINLJIEHHOCTH, BBINIEIAYMBAaHUU METAJUIOB, 00€CCepUBaHUM yTieH, 6opboe C
METaHOM B YT'OJIbHBIX IIaXTaX, MOBBIIIEHUHU HEPTEOTAaYH TIIACTOB.

I'ennas HHXCHCPpUA H TPAKTHICCKAA MI/IKpO6I/IOJ'IOFI/I$I. HpOI/ISBOIICTBO
(l)epMeHTOB, YIJICBOOOB. HH)KCHepHaSI OH3UMOJIOIus, CHHTC3 aMHWHOKUCIIOT.

Hpakmultecmte 3anamus.

JlabopaTopHble padorel. CrnuproBoe Opokenue; obOHapyxkenue CO2,

KOJIMYECCTBA O6p330BaBIHCFOC$I CIIMpTa, KAYUYCCTBCHHBLIC PCAKIIMHU Ha STUJIOBBIN
CIIUpPT (C KpUCTAJTIIINYCCKHUM ﬁO)IOM, C ABYXPOMOBOKHCIJIBIM KaJII/ICM).

MukpockonupoBaHHe KJIETOK TPOHKKEH. MukpockonupoBaHue
MOJIOYHOKHCIIBIX OAaKTEpHil; MOJIOYHOKHUCIIOE OpOKEeHHE, OIpe/ielieHne MOJOYHON
KHACTIOTHI, 00pa3oBaBIIeiicss B pe3yibTaTe JaHHOTO OpOXKEHUS; TMPOBEACHHE
KayeCTBEHHOM peaKIMu Ha MPUCYTCTBUE MOJIOYHOU KUCIIOTHI.

MacnsHokuciaoe  OpoKeHHe,  MHUKPOCKOIMPOBAHWE  MACISTHOKHCIBIX
OaKTepuH.

8. Biausinne GakTopoB OKpyKamouiei cpebl HA MUKPOOPraHu3MbI (8 4.)

Teopemuueckue 3anamusn. @Ousnyeckue ¢akTopsl (TeMmIeparypa,
BBICYIIMBAHUE W JAp.). XuMmuueckue Gaktopsl (pH-cpeawl, aedcTBHe pa3HBIX
BEIECTB U Jp.). buomornueckue daxropsl (cumMOM03, Mapa3uTU3M, XUIIIHUYECTBO,
AHTarOHU3M MHKPOOOB).

Ilpakmuueckue  3anamusa.  JlabopaTtopHble  padorbl.  Pa3nuBka
nurarenbHbix cpell. IloceB, mepeceB MHKpPOOOB, MOJTYYEHHE YHUCTBIX KYJIbTYP.

Bnusaue  pactBopoB  muHepanbHbix coined  CuSO4 wu  NaHCO3 Ha
MHUKPOOMOJIOTUYECKYIO aKTUBHOCTH TIOYBHI.

9. IIpoekTHO - Hccaea0BaTeIbCKAasI AeSITeJIbHOCTD (22 4.)
9.1.TeopeTnueckue OCHOBBI IPOCKTHO-UCCJIEI0BATEIbCKOM
pabdorsl Teopemuueckue 3anamus.

dopMynupOBaHUE LIEJIN U 3a7a4 UCCIIeI0BaHus, pa3pad0oTKa MPOrpaMMbl
skcrepruMeHTa. OCHOBHBIE TPEOOBaHUSI K MUKPOOHOJIOTHUYECKOMY IKCIIEPUMEHTY.
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MukpoOHOIOTHIECKHE METOIBI, TTO3BOJISIONINE PAOOTATh ¢ KYJIbTYPOH
HEIaTOTeHHBIX OakTepwii. POCT KOJIOHNH MHUKPOOPTaHU3MOB.

O6paboTka pe3ynbTaTOB JKclepuMeHTa. I[lmaHupoBaHuE BO3MOMKHBIX
JAJIbHEUIIINX TEOPETUYECKUX UCCIICIOBAHUN HA OCHOBE BBIBOJIOB.

9.2. [IpeacraBieHne MPOEKTHO-HCCTe0BaTeIbCKNX padoT. [loaBeneHue
UTOTOB

Hpakmuuecmte 3anamus.

BroisBnenue (BujeHue) mpoOsieMbl; TOCTaHOBKA  ((popMyiupoBaHue)
npooOsiemMbl. DopMyTUPOBaHKE TIPEIMETa Kak 00beKTa uccienoBanus. [locraHoBka
e, TPOSICHEHUE  HESICHBIX  BONMPOCOB.  DOpPMYIMpOBaHHWE  THUIOTE3BI.
[TnanupoBanue U pa3paboTKa YUCOHBIX ACHCTBUI; BBIOOP METOJOB UCCIICIOBAHMS;
cOop nmaHHBIX (HakorwieHWe (HaKTOB, HAOIIONCHUH, TOKAa3aTEIbCTB); MPOBEICHUE
UCCIICIOBAHUS, aHaJlM3 M CHHTE3 COOPAaHHBIX JIAHHBIX; COIOCTABJICHHE
MOJIYYCHHBIX JaHHBIX W YMO3aKIIOUYEHUI; 00padoTka pe3ysbTaToB; IMPOBEPKa
runores. [loaroroBka, HamMcaHue pabOTHI; CTPYKTypa TEKCTa; MyOandYHas 3aIlluTa.
CocraBieHue I1aHA TeKcTa paboThl. Hammcanwe YepHOBOrO BapHaHTa TEKCTa
pabotel. OOcyxaeHre HapaOoTOok. BHecenue mpaBok. Teopus ycmemHoro
BBICTYILJICHUS i1 myOnuku. [Tnan BeicTyruieHus. [ToaroroBka Npe3eHTAMKM Ha
OCHOBE BBICTYIUICHHS BBICTYIIJICHUE C MCTIOJIB30BAHUEM MPE3CHTAIIMH.

BricTyniieHre ¢ BBITIOJHEHHBIMU pa0oTaMu Tepesl 00yJaroIMMUCs TPYIIIIbI
Ha KOHKYpCaX U HAyYHO-TIPAKTUYECKUX KOH(PEPEHIUIX.

OOPMbBI ATTECTAIIMM 1 OHEHOYHBIE MATEPHUAJIBI

B Tedenue yueOHOro roja meaaror MpoBOJAUT MOATAMHYIO JUATHOCTHKY
YCIIEITHOCTH YCBOCHHUS MPOTrPaMMHOTO MaTepuaa:

® BXOJSIINI KOHTPOJIb (MPOBEpPKA 3HAHUI yUalllUXCsl Ha Ha4aJIbHOM
stane ocBoeHus [Iporpammer);

® TEKyUIUMH KOHTPOJb (B TEYEHUE BCETO CPOKA peannu3aluu
[Iporpammsi);
® UTOTOBBIA KOHTPOJb (3aKIIOUMTENbHASI IPOBEPKA 3HAHUMN, YMEHUH,
HABBIKOB 10 UTOraM peanuzaiuu [IporpaMmmei).
Bxonsiimuii KOHTPOJIb MPOBOIUTCSA B MEPBBIE AHU 00ydeHus 1o [Iporpamme

U MUMEET CBOEH LIEeNIbIO BBIIBUTH UCXOJIHBI YPOBEHD MOATOTOBKU 00YyYaIOIINXCS,
JUTS1 TOTO YTOOBI CKOPPEKTUPOBATh YUEOHO-TEMATUUECKUH TUIaH.

TGKYIHI/Iﬁ KOHTPOJIb IPOBOAUTCA € OCIIBIO OIPCACIICHUA CTCIICHHU YCBOCHMA
O6y‘-IaIOIHI/IMI/ICH yqe6H0r0 Marcpuajla MW YPOBHA HX IIOATOTOBJIICHHOCTH K
3aHATUAM.
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DTOT KOHTPOJb AOKEH MOBBICUTH OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTD
oOyyarouxcs B ycBOeHHMHM Marepual. OH TMO3BOJISIET CBOCBPEMEHHO BBISBHUTH
OTCTAIOIIHX, & TAKXKE ONepexarouux oOydeHus ¢ Leabio Hanbonee 3 (HEeKTUBHOTO
moa00pa METOJI0B U CPEACTB OOYUECHHUSI.

HNTOroBelii KOHTPOJIb IPOBOAMUTCSA C LEIBIO OINPENCIICHUS CTEIEeHU
JOCTUXKEHUS PE3YNbTATOB 00yUYEHUs, 3aKPEIUICHUs 3HAHUI 1 YMEHUH.

Buaper nuarHocTuk:
® TECTUPOBAHUE;
®  ONpOC AETEN BO BPEMS 3aHATHUN;
® aHaJU3 BBHIMOJHEHHOU pabOThl HA KAXOM 3aHSTHH;
® CaMOCTOsITEeNIbHAsI TBOpUECKas paboTa;
® POBEICHUE KOHKYPCOB, MPE3CHTAIIMNA BHYTPU I'PYIIIIbI;
e 3auéTHBIC PAOOTHI B KOHIIE TEMAaTHUECKOTO pa3Jiena;
® Y4acTHE€ B KOHKYPCHBIX MEPONIPHUITHIX PA3JIUYHOIO YPOBHS;

® HTOroBas arrccranusd.

OPTAHMUBAIIMOHHO-IEJAT'OI'MYECKUE YCJIOBUA
PEAJIM3ALIIUUA ITPOI'PAMMBbI

Metonnueckoe odecnedenue peaausanuu [IporpamMmmbl

B xone oOyuenus no [Iporpamme UCIONb3yOTCS:

e y4yeOHBIE TOCOOUS IO MUKPOOUOJIOTHH, MUKPOIKOJIOTUH, YKOJIOTHH,
CTaTUCTUKE, BUPYCOJIOTHUH;

e Hayu4Has JUTEparypa;

® METOAMYECKHE YKa3aHHs 1o cOopy, 00paboTke mpo0d, MOCTaHOBKE
AKCIIEPUMEHTA, MIPOBEICHUS OAKTEPUOJIOTHUECKOTO U XUMUYCCKOTO aHaJIH3a,;

® Hay4YHO-TIOMYJISpHAs U JeTCKask HayIHO-TIOMYJIsIpHas JINTepaTypa;
® UIAKTUYECKUE CXEMBI;

® JUTIOCTpAllUH;

® BHUJICODMIBMBI,

® KOJUICKIOHH.

Pesynbrate! pabotsl 1o IIporpamMmme opopMIISIOTCS B BUE HAYIHO-
HCCIIeIOBAaTEILCKUX PadoT.

MarepuajbHO-TeXHUYeCKHe ycaoBus peaandanuu [Iporpammbi
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Y4e0HO-IPOU3BOACTBEHHOE 000PYy/10BAHHE

TBepaOTENbHBIN TEPMOCTAT TUNIA «TepMUT»

MuxkponenTpudyra mini

Hentpudyra c oxnaxaenrem 15-50 mu 5810 R

JIbnoreneparop, yenrymku, 75 kr/cyt, OyHkep 25 Kr.

ABTOMATHUYECKHUIH CUCTUNK KJICTOK

MUKpPOBOJIHOBKA

XoJIoAMIBHUK (C HUI?KHUM MOPO3UJIbHUKOM)

Muxkpockon Tuma Axio ¢ TPUHAIC)KHOCTIMH, C
doTokamepoit 1 HabOPOM PUIBTPOB

N I R I

[Tporounsiii nutodayopumetp tumna CytoFlex

AMIIUpUKATOp B peaibHOM BPEMEHU C
TepMoOsIoKOM 96 x 0.2 MiI: 6 KaHAJIOB JICTEKIINH, 1
TEMIIEPATYPHBIN I'PAIUEHT, CEHCOPHBIN JUCIUIICH

CrnextpodoTomerp Tuna Nano Drop 1

o Marepuanbl: nabopaTopHasi MocyAa, OaKTEpUOIOTHYECKHE TMETIIH,
aBTOMATUYECKUE TUIECTKH, MPEAMETHbIE U TIOKPOBHBIC CTEKJA, KOHIIGHTPATHI
MUTATENbHBIX Cpell, HAOOPBI KpacuTesel sl OKpaCKU MUKPOIPENapaToB:

MCTHUJICHOBAs CHUHb.
L MI/IKpO6I/IOJ'IOI‘I/I‘{€CKOG 060py,HOBaHI/I€ AJIL IIPOBEACHUS aHAJIN30B.
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